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Robert J. Huston. Chairman 

R. B. "Ralph'' Marquez. Comm~icmer 

Kathleen Hartnett White. Commissioner 
Jeffrey A. Saitas .. Executive Director 

TEXAS NATURAL RESOURCE CONSERVATION COMMISSION 
Protecting Texas by Reducin_q atld Preventing Pollution 

J anua:ry 8. 2002 

Mr. David Tolbert~ Commander,s Representative 
Longhorn/Louisiana Anny Ammunition Plants 
Attn.: SlOLH-CR 
P.O. Box 658 
Doyline, LA 71023 

Re: Discharge Criteria for Perchlorate at Longhorn Army Ammunition Plant 

Dear Mr. Tolbert: 

027264 

The Texas Natural Resource Conservation Commission (TNRRC) has set a new standard for 
perchlorate. The new perchlorate discharge criteria is 6 ppb for daily average and 13 ppb for dai.ly 
maximum. This criteria shall be implemented at Longhorn Army Ammunition Plant (LHAAP) 
within one week of the receipt of this notification. Please notify the TNRCC as to the date that the 
new standard is implemented. 

Please incorporate this new standard in the five year review for LHAAP. 

-~ her, P.E. 
uperfund Cleanup Section 

JS!KM/mmw 

cc: Mr. Chris Villerreal, EPA Region 6 (6SF-AP) 
Ms. Jonna Polk.:u~s. Army Corps of Engineers, Tulsa District 



Robert J. Huston, Chairman 

R. B. '·Ralph,. Marquez, Commissioner 

Kathleen Hartnett White, Commissioner 

Jeffrey A. Saitas, Executive Director 

TEXAS NATURAL RESOURCE CONSERVATION COMMISSION 
Protecting Texas by Reducing and Pre1;enting Pollution 

January 28,2002 

Mr. David Tolbert, Commander~s Representative 
LonghornfLouisiana Army Ammunition. Plants 
Attn.: SIOLH-CR 
P.O. Box 658 
Doyline, LA 71 023 

Re: Longhorn Army Ammunition Plant- Risk Reduction Rules 

Dear Mr. Tolbert: 

027265 

It is the understanding of the Texas Natural Resource Conservation Commission (TNRCC) that 
Longhorn Anny Ammunition Plant is under the Texas Risk Reduction Rules, not the Texas Risk 
Reduction Program (TRRP). Therefore reference to TRRP is not appropriate. Please remove all 
references regarding TRRP in any future documentation. 

If you have questions, please contact me at (512)239-2493. 

Sincerely, 

Kristian A. Mauricio, Assistant Project Manager 
Superfund Cleanup Section 

KM!rnmw 

cc: Mr. Chris Villerreal, EPA Region 6 (6SF-AP) 
lonna Polk, U.S. Army Corps of Engineers, Tulsa District 

··-----~---·----- ·-·---~---- --- --- -------- - ----~,- -- -- ------ ------- ---- -~ 



Executive Summary 

Caddo Lake Sampling 

Longhorn Army Ammunition Plant 
Monthly Managers' Meeting 

30 January 2002 
1:00 p.m. 

Agenda 

Jonna Polk 

Cliff Murray 

Group 2 Feasibilty Study Alternatives Julie Pfeffer 

Site 16 Proposed Plan Julie Pfeffer 

Meeting Schedule David Tolbert 

Adjourn 
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PROJECT PROJECT 
NAME PHASE 

Group# 2 Remedial -
(Sites 12, 17, 18, Investigation/ 
24, 29, and 32) Feasibility 

Study 

Group# 4 Remedial 
(Wastewater Investigation/ -
Sumps Feasibility 
And Sites 50 & 60) Study 

Burn Ground #3 Interim -
(Sites 18 and 24) Remedial 

Action 

-

Perchlorate -

-

-

-Transition 
Management 
Group 

LONGHORN ARMY AMMUNITION PLANT 
IRP STATUS SUMMARY 

As of 30 January, 2002 

PROJECT STATUS NEXT MAJOR MILESTONE(S) 

Quarterly sampling completed 17 January 02. - Risk Assessment- 12 April 02. 

- Feasibility Study- 28 May 02. 

Quarterly sampling completed 17 January 02. - Risk Assessment- 31 July 02. 

- Feasibility Study- 28 Oct 02. 

Contract option awarded to Complete Environmental on 31 - IRA Five Year Review report- Feb 02. 
MayOO. 

Fluidized Bed Reactor results received 30 May indicated 
that the FBR ran successfully at the design flow rate. 

Final quarter of sampling conducted February 01. - Work Plan under review. 

Final quarterly results presented at April 0 1 monthly 
meeting. 

Geoprobe investigations conducted week of 11 June 0 1 . 

Transition Management Group met 1 5 August 0 1. - Meeting scheduled for February 02. 
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PROJECT PROJECT 
NAME PHASE 

Landfill Site 16 RifFS -

-
------------- -------~ 

LONGHORN ARMY AMMUNITION PLANT 
IRP STATUS SUMMARY 

As of30 January, 2002 

PROJECT STATUS NEXT MAJOR MILESTONE(S) 

RA Report to team 31 March 00. - Final Feasibility Study- 25 Feb 02. 

Final HHRA and Draft Final ERA sent to team on 1 June. 
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Longhorn Army Ammunition Plant 
Monthly Managers' Meeting 

30 January 2002 
1:00 p.m. 

Sign - In Sheet 

Organization Phone-
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PROJECT NOTE: PN-015 
Engineers and Constructors 

PROJECT NO.: SUBJECT: Draft 
CLIENT, PROJECT LOCATION, AND CONTRACT NUMBER C5018700 

TULSA COE-LONGHORN PROJECT Meeting Minutes 
KARNACK, TEXAS 
CONTRACT # DACA56-97 -D-0001 PAGE 1 OF 2 

t-D.,--AT_E_H_E_LD_: __ J_an_u_a~ry_3_0-'--, 2_0_0_2 _________ ~ CONFIRMATION OF: 
LOCATION: LHAAP [8] MEETING 

DATE ISSUED: February 4, 2002 0 TELEPHONE CONVERSATION 

RECORDED BY: Julie Pfeffer D OTHER 

ISSUED BY: Julie Pfeffer 

JACOBS PROJECT MANAGER 

PARTICIPANTS (* Denotes Part Time Participation) 

See Attached 

REMARKS 

Janna Polk began the meeting with introductions and a review of the status of the various 
activities at the installation. She also requested that all messages sent to her and Cliff 
Murray be sent also to Dawn Knight. David Tolbert asked for continued updates on the 
schedule for perchlorate sampling. Janna reminded participants that she needed 
comments on the perchlorate sampling work plan. 

Cliff Murray reviewed results from past sediment sampling in Caddo Lake. The metals 
results indicate metals appear to be discharging from Goose Prairie Creek into Caddo 
Lake but not from the other three streams. Mercury results in particular illustrated this 
release pathway. North Cove had greater levels of metals in sediment than South Cove. 
No comparison to standards or criteria were made and the levels may still be low. Cliff 
recommended additional metals sampling in North Cove and beyond both coves. 
Perchlorate samples will also be taken. In general, the sampling suggestions were 
accepted although a suggestion was made to resample the first sampling locations. The 
USACE would like to sample the week of February 25. 

Julie Pfeffer then proposed a monitoring plan to document compliance by a selected 
remedy at Site 16 with the remediation levels. TNRCC and EPA expressed a preference 
to discuss the details of a monitoring plan after the remediation levels and alternative are 
selected. AEC personnel expressed a preference to agree on the monitoring requirements 
before an alternative is selected. It was agreed to negotiate the levels and alternative 
during preparation of the PP and negotiate the monitoring details during preparation of the 
ROD. Issues that were raised during this discussion include: 

• Should Harrison Bayou remediation levels be drinking water levels? (TNRCC 
suggestion) 

• Have the remediation levels to meet anti-degradation ARARs been calculated as 
required by the regulation (EPA questioned this but indicated it is a TNRCC 
regulation and TNRCC needs to provided guidance). 

ACTION REQUIRED BY 

I 
• The Army is heading towards a preferred remedy similar to Alternative 3 in the 

L_ _____ d~r~aft~fi~na~I_F_S~. __ E_P_A_a_n_d_T_N_R_C __ C_i_nd_i_ca_t_e_d_th_i_s_w_a_s_a~g~o_o_d_s_t_art_i_n~g~p_la_c_e_. ______ ~--------------~ 

I :\Tulsa\C5018700\Admin\Correspondence\Project Notes\Project Template.doc 
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PROJECT NO.: SUBJECT: Draft 
CLIENT, PROJECT LOCATION, AND CONTRACT NUMBER C5018700 
TULSA COE-LONGHORN PROJECT Meeting Minutes 
KARNACK, TEXAS 
CONTRACT # DACASG-97 -D-0001 PAGE 2 OF 2 

• TNRCC requested removing TRRP completely from the document. 

Julie then presented an overview of the proposed Group 2 alternatives. Two reasons for 
using Group-wide alternatives are to achieve remedy consistency between sites and 
economies of scale. She provided some background material along with proposed 
remedial action objectives and remediation levels. She indicated Jacobs was ready to 
begin to engineer Group-wide alternatives. Some suggestions that were made include: 

• ACL appeared to be an acceptable option to consider for groundwater and should 
be considered for Site 16 also. 

• As the Group 4 alternatives are developed, cross-cutting problems between Group 
2 and 4 need to be evaluated for further opportunities of economies of scale (the 
example was treating explosives in soil). 

• The selected remedy may be at a Group level but the future budget may need to 
be done at a site level. 

The next monthly manager's meeting was tentatively scheduled for 1:00 p.m. on February 
19,2002, at LHAAP. 

Distribution: 
Attendees 
Project File 
Document Control 
I:\Tulsa\C5018700\Admin\Correspondence\Project Notes\Project Template.doc 
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EXECUTIVE SUMMARY 

This Remedial Investigation report presents the findings of investigations performed at the Group 4 Sites 

(Site 35A~he Shop · Area, Site 35B-the Chemical Laboratory, Site 35C-the Static Test Area, 

Site 46-Plant 2 Area, Site 47-Plant 3 Area, Site 48--the Y-Area, ·Site 50--the Former Sump Water 

Tank, and Site 60--Pesticide Storage Buildings) along with other waste process and waste rack sumps 

and the surface water body that drains most of these sites, Goose Prairie Creek, at the Longhorn Army 

Ammunition Plant (LHAAP) in Karnack, Texas. 

The purposes of this report are (1) to identify the nature of contamination present at each site as compared 

to background and human health and surface water ecological comparison criteria and then (2) to discuss 

the extent along with fate and transport of key contaminants present at each of these sites. The nature of 

contamination is identified by comparing contaminant concentrations to background levels and 

comparison levels (potential applicable or relevant and appropriate requirements and to-be-considered 

guidance). A baseline risk assessment is being conducted separately. The risk assessment will assess the 

impact of all contamination found at the sites. 

The following paragraphs summarize the investigation's findings of the primary contamination at each 

site. Sumps not specifically associated with one of the Group 4 sites are discussed first. 

• Independent sumps: There are four sumps not associated with Group 4 sites. Twelve soil 

samples were taken around these sumps and analyzed for volatile organic compounds 

(VOCs), semivolatile organic compounds (SVOCs), and metals. In addition five soil 

samples were taken for pesticide, polychlorinated biphenyl (PCB), and dioxin/furan 
analyses. A single sample was taken from a sump, which contained small levels of 

tetrachloroethene and trichloroethene that were not found in surrounding soils. The soils 

have minor elevated levels of inorganics. The independent sumps and surrounding media 

are not significantly contaminated. 

• Site 35A--8hop Area: This area provided support services to the installation (laundry, 

automotive, woodworking, metalworking, painting, etc.). A variety of samples was taken 

here, including 1 from a sump, 22 surface soil samples, 11 subsurface soil samples, 19 

groundwater samples, and 2 surface water and sediment samples. Most samples were 

analyzed for VOCs, SVOCs, explosive compounds, and metals. A few were also submitted 

for pesticides, PCBs, and dioxins/furans. Metal contamination is found at low levels, most 

significantly in the surface soils. VOCs in groundwater are the most significant 

contamination at Site 35A; however, the VOC contamination is in two isolated areas. 
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• Site 35B--Chemical Laboratory: Research and testing of materials used in production 

processes was conducted here. Eight soil samples and eight groundwater samples were 

collected and analyzed for VOCs, SVOCs, explosive compounds, and metals. Fewer 

samples were submitted for pesticide/PCB and dioxin/furan analyses. Isolated metal 

contamination (cadmium, lead, and selenium) has been found in the soils. Like Site 35A, 

there is VOC contamination under Site 35B in the groundwater, but these contaminants were 

not found in the site's soil. A source has not been identified. There is no large plume of 

VOC contamination currently identified. 

• Site 35C--8tatic Test Area: This area was used to test and evaluate products produced at 

LHAAP. Soils (32 samples) and groundwater (19 samples) were sampled here at numerous 

locations for VOCs, SVOCs, explosives, and metals. Like at the other sites, fewer samples 

were submitted for PCB/pesticide and dioxin/furan analyses. Dioxins were found at levels 

higher than at other Group 4 sites in a soil sample next to a sump. Additionally, isolated 

metal contamination is found in both the soil and the groundwater; however, the constituents 

are not the same. There does not appear to be any migration of contaminants from Site 35C. 

• Site 46 -Plant 2: This 190-acre manufacturing area has been sampled extensively over the 

last 10 years. Over 200 soil samples have been taken along with nearly 50 groundwater 

samples. Adjacent sediment and surface water have been sampled. The analyte suite was the 

same as for the other sites. VOCs are found in sumps and in the soils and groundwater at the 

site, however, at low levels compared to other sites. Lead and barium are found at elevated 

levels at several surface soil locations throughout the site. Some sediment samples also had 

slightly elevated barium and lead results, potentially indicating past runoff migration. The 

surface water in the adjacent stream, however, does not exceed Texas Water Quality 

Standards (TWQS). There is some elevated dioxin in soils near sumps. 

• Site 47-Plant 3: Plant 3 is a 275-acre production area. Over 300 soil samples and nearly 

100 groundwater samples have been taken. Fluid samples were taken from 14 sumps. 

There were some VOCs detected in the sumps, but the adjacent soil samples did not show 

elevated VOC levels. Other soil samples contained VOC contamination, and VOCs were 

detected in the groundwater. Geoprobe results show that the groundwater contamination has 

spread into the intermediate zone and could be near Goose Prairie Creek. However, surface 

water quality has not been impacted by the groundwater. Cadmium and lead appear 

elevated in soil while chromium levels are high in some groundwater monitoring wells. No 

major source of either contamination has been identified, but there may be several smaller 

sources since the contamination appears to be isolated. 

• Site 48--Y-Area: The Y-Area was a small production area that was active until recently. 

Nearly 50 soil samples and 10 groundwater samples have been analyzed for VOCs, SVOCs, 
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and metals. Fewer have been analyzed for PCBs/pesticides, dioxins/furans, and explosive 

compounds. Dioxin results from soil samples near Sump 100 were some of the highest 

found. VOC contamination was detected in some soils near sumps, but not in the underlying 

groundwater. The soils near the sumps also are contaminated with metals, notably 

cadmium, lead, and barium. There is no evidence of contaminant migration; either the mass 

of VOCs in the soil is too small to affect the groundwater and/or the metals are relatively 

immobile in the soil matrix. 

• Site SO--Former Sump Water Tank: This tank was an aboveground tank for collecting 

industrial wastewater. The soils, groundwater, surface water, and sediment around the tank 

were tested for VOCs, SVOCs, explosive compounds, and metals. PCB/pesticide and 

dioxinlfuran analyses were also conducted on a subset of the samples. Although some 

metals at the site in the soils and sediments are above background levels, the levels are low 

and there is no discernible pattern to this limited contamination. Aluminum is the only 

metal to exceed its surface water quality criterion in Goose Prairie Creek. and it exceeds the 

criterion both upstream and downstream of the site. Groundwater contamination is more 

extensive. High levels of VOCs are found under the site; however, the source is unknown. 

High perchlorate levels in groundwater may be due to Building 25C releases. The adjacent 

surface water body does not appear to be impacted by the groundwater. 

• Site 60--Pesticide Storage Buildings: Several buildings that were used to store pesticides 

are included in this site. A few soil samples were collected for the typical analyte list. 

However, over 35 soil samples were collected for pesticide and herbicide analysis. Dieldrin 

was found in one sample at high levels, but no other significant contamination was found. 
Lead and selenium were detected at low levels in a few locations. 

• Goose Prairie Creek and Wetlands: Surface water and sediment from the major drainage 

way for the Group 4 sites, Goose Prairie Creek, was sampled. Additionally, sediments from 

the wetlands at the entrance to Caddo Lake as well as sediments in Caddo Lake adjacent to 

each discharge location from the installation were sampled. The samples were analyzed for 

the typical suite of analytes. Low levels of metals are found in all sediments, but only lead 

appears to be notably elevated. Several metals are also detected in Goose Prairie Creek and 

associated wetlands at levels above TWQS. However, the levels are not very high. 
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1.0 INTRODUCTION 

1.1 PURPOSE OF REPORT 

This Remedial Investigation (RI) Report presents the findings of investigations performed at the Group 4 

Sites (Independent Sumps and Sites 35A, 35B, 35C, 46, 47, 48, 50, and 60) located at Longhorn Army 

Ammunition Plant (LHAAP), Karnack, Texas. It also presents results of sampling in Goose Prairie 

Creek, associated wetlands, and Caddo Lake. The RI activities were conducted under the authority _?f the 

Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) and the 

U.S. Department of the Army (Army). 

The objective of this RI was to characterize the presence and extent of contamination in surface waters, 

sediments, surface and subsurface soils, and groundwater at the Group 4 Sites. Investigations evaluated 

conditions within each site's boundaries and adjacent areas. Data generated by the field activities 

performed at the Group 4 Sites have been compiled to summarize the condition of each site. These data 

will provide information required for the risk assessment, which is being conducted separately. 

1.2 FACILITY BACKGROUND 

LHAAP is a government-owned, formerly contractor-operated and -maintained industrial facility under 

the jurisdiction of the Army. Currently, there is no manufacturing/operating contractor at the LHAAP 

installation. 

1.2.1 Facility Description 

LHAAP is located in central-east Texas in the northeastern comer of Harrison County. The installation 

occupies 8493 acres between State Highway 43 at Karnack, Texas, and the western shore of Caddo Lake, 

as shown in Figure 1-1. The nearest cities are Marshall, Texas, approximately 14 miles to the southwest, 

and Shreveport, Louisiana, approximately 40 miles to the east. State Highways 43 and 134 provide 

access to the installation. Caddo Lake, a large freshwater lake situated on the Texas-Louisiana state line, 

bounds LHAAP to the north and east. The eastern fence of LHAAP is 3.5 miles from the Texas

Louisiana state border. The incorporated communities of Uncertain and Karnack, Texas, are located 

immediately north and west of the installation boundary, respectively. The remaining surrounding area is 

referred to as the Piney Woods of East Texas and is sparsely populated. 

1.2.2 Facility History 

LHAAP was established in October 1942 with the primary mission of producing 2,4,6-trinitrotoluene 

(TNT) flakes (Plant 1 area). Monsanto Chemical Company was the first manufacturing contractor-
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operator of the plant. TNT flake production continued through World War II until August 1945, when 

the Monsanto Chemical Company's role ended and the plant went on standby status until February 1952. 

From 1952 until 1956, Universal Match Corporation was the contractor-operator, producing such 

pyrotechnic ammunition as photoflash bombs, simulators, hand signals, and 40-millimeter (mm) tracers. 

The Plant 2 area was reportedly the main site of the pyrotechnic operations at LHAAP. During 

November 1955. Thiokol Corporation began operation of the rocket motor facility (Plant 3 area). 

Thiokol Corporation assumed responsibility for total operation of the plant with the departure of 

Universal Match Corporation in 1956. Production of rocket motors continued to be the primary 

operation at LHAAP until 1965, when the production of pyrotechnic and illuminating ammunition was 

reestablished. Thiokol's status as contractor-operator was terminated in June 1996. 

From September 1988 to May 1991, the installation was also used for the static firing and elimination of 

Pershing I and II rocket motors in compliance with the Intermediate-Range Nuclear Force Treaty in effect 

between the United States and the former Union of Soviet Socialist Republics. 

LHAAP was placed on the National Priorities List (NPL) August 30, 1990. After being listed on the 

NPL, LHAAP, the U.S. Environmental Protection Agency (EPA) and the Texas Water Commission 

[now called the Texas Natural Resource Conservation Commission (TNRCC)]. entered into a CERCLA 

Section 120 Agreement for remedial activities. The CERCLA Section 120 Agreement, referred to as the 

Federal Facility Agreement (FFA), became effective December 30, 1991. 

In October 1996, approximately 1435 acres surrounding Harrison Bayou were leased to the Caddo Lake 

Institute for biological and ecological studies by local schools. The plant became inactive and was 

determined to be in excess of the Army's needs in July 1997. In July 1998, the Army contracted Earth 

Tech to liquidate salvageable property. 

1.2.3 LHAAP Setting 

The following sections discuss the LHAAP site and its physical characteristics. 

1.2.3.1 Physiography 

LHAAP is characterized by mixed pine and hardwood forests that cover gently rolling to hilly terrain 

with an average slope of 3 percent toward the northeast. Most of the terrain at LHAAP has slopes of 

3 percent or less, but slopes as steep as 12 percent are common in the western and northwestern portions 

of the installation and along the Harrison Bayou floodplain. The area surrounding the facility is a 

mixture of forest and agricultural land. Ground surface elevations at LHAAP vary from 170 feet to 

335 feet based on the National Geodetic Vertical Datum, 1929 (NGVD1929). 
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1.2.3.2 Surface hydrology 

Surface water at LHAAP drains to the northeast into Caddo Lake via four drainage systems: Saunder' s 

Branch, Harrison Bayou, Central Creek, and Goose Prairie Creek (Figure 1-2). Caddo Lake is a part of 

Big Cypress Bayou. Saunder's Branch of Martin's Creek flows onto LHAAP near the southeastern 

corner of the installation and flows northward into Caddo Lake. Approximately 11 percent of the heavily 

wooded eastern section of the plant is drained by this system. Harrison Bayou enters LHAAP on the 

southern edge of the installation. The bayou captures approximately 30 percent of the surface dra_inage 

of LHAAP and bisects the installation in a northeasterly direction. Central Creek enters LHAAP on its 

western edge just south of the town of Karnack. Approximately 30 percent of the surface drainage from 

the installation is transported to Caddo Lake via this drainage course. The headwaters of Goose Prairie 

Creek are located near the northwestern corner of the plant and consist of one larger creek and several 

smaller tributaries. Goose Prairie Creek flows across the northern edge of the installation and drains 

approximately 30 percent of LHAAP. 

Caddo Lake was originally formed by a logjam on the Big Cypress Bayou in Caddo Parish, Louisiana. 

Following the removal of the logjam the lake was reestablished with the construction of Caddo Dam. 

The original dam was constructed in 1914 for local navigation purposes and was reconstructed in 1971. 

The spillway elevation of the lake is 168.9 feet. Big Cypress Bayou resumes east of Caddo Lake and 

joins the Red River at Shreveport, Louisiana. The Red River flows southeastward across Louisiana and 

joins the Mississippi River at Simmesport, Louisiana. In October 1993, Caddo Lake was acknowledged 

under the Ramsar Treaty as a wetland of international significance, 1 of only 13 such regions recognized 

in the United States. 

1.2.3.3 Geology 

The subsurface geology at LHAAP consists primarily of a thin veneer of Quaternary alluvium mantling 

Tertiary age formations of the Wilcox and Midway Groups. Underlying these sediments are Cretaceous 

age formations of the Navarro and Taylor Groups. 

The stratigraphic thickness of the Wilcox Group ranges from a maximum 350 feet in the northwestern 

corner of LHAAP to approximately 130 to 140 feet along the eastern side of the facility near Caddo 

Lake. The Wilcox Group constitutes the majority of the unconsolidated sediments underlying LHAAP. It 

consists of interbedded fine- to medium-grained sands, silts, and clays that are variously light gray, red, 

brown. and/or tan and contain occasional seams of lignite. This Eocene series undifferentiated formation 

was deposited in a regressive fluvial-deltaic and transgressive marine environment and shows 

considerable heterogeneity across the facility. 
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Boring logs generated during monitoring well construction show that the unconsolidated sediments of the 

Wilcox Group typically consist of a series of three sandy water-bearing zones separated by layers of silty 

clay. The uppermost portion of the Wilcox Group at LHAAP consists of medium plastic sandy silts and 

clays, which range from approximately 5 to 15 feet thick. These surficial sediments are underlain by the 

shallow saturated zone, which varies from 10 to 20 feet thick. This sand zone consists of silty, fine

grained sand containing some silt and clay lenses. At the ground surface, this zone is dry to moist and 

becomes saturated 15 to 20 feet below ground surface (bgs). A 5- to 20-foot-thick, medium to highly 

plastic silt and clay layer underlies the shallow saturated zone. An intermediate saturated sand _zone, 

consisting of a fine to medium silty sand, is encountered below the semiconfining layer 30 to 50 feet bgs. 

The intermediate saturated zone is generally less silty than the shallow saturated zone and exhibits a 

higher hydraulic conductivity. Beneath the intermediate saturated zone, a 5- to 30-foot silt to silty clay 

layer is encountered. Underlying this silt to silty clay layer is a massive, homogeneous silty, clayey, fine 

sand that continues to the top of the underlying Midway Formation. 

The Midway Formation is generally encountered at depths of approximately 200 to 300 feet and is a 

thick, calcareous to noncalcareous clay containing some sand. The exact thickness of the Midway 

Formation is difficult to determine because it cannot be readily differentiated from the underlying upper 

Navarro Group (Upper Cretaceous). These formations form the base of the overlying Eocene aquifer 

system, effectively isolating it from deeper flow systems (Fogg and Kretler 1982). 

1.2.3.4 Hydrogeology 

Groundwater and geologic data obtained during the RI field activities at the Group 4 Sites indicate 

varying degrees of heterogeneity within the subsurface hydrogeology across the facility. This is 

indicative of the fluvial-deltaic-type depositional environment typical of Quaternary and Wilcox Group 

sediments underlying LHAAP. The unconsolidated sediments of the Wilcox Group consist primarily of 

elongated, interconnected, channel-fill sand deposits within alluvial belts interbedded with less 

permeable interchannel sediments. The interbedded, less permeable deposits form aquitards that limit 

the flow between the saturated zones. Boring logs, Site Characterization and Analysis Penetrometer 

System (SCAPS) data, and downhole geophysics show that the subsurface hydrogeology at LHAAP can 

generally be characterized as consisting of three saturated water-bearing zones, (a shallow zone, an 

intermediate zone, and a deep zone) that are separated by semiconfining clay layers. 

Groundwater generally occurs under unconfined conditions, whether in the alluvial or Wilcox Group 

strata. Perched and localized confining conditions frequently occur within the Wilcox Group deposits 

due to the high clay content and highly variable stratigraphy. The base of the Wilcox Group water

bearing zone beneath LHAAP is defined by the contact of the Wilcox Group with the underlying Midway 

Group. The Midway Group consists predominantly of very low permeability clays that yield little or no 

water. The Wilcox Group is considered the base of fresh water in the area. 
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The depth to groundwater across the facility ranges. from I to 70 feet, with the depth to groundwater 

typically being 12 to 16 feet. The regional groundwater flow direction beneath the facility is generally 

east-northeast toward Caddo Lake but varies by site location. The potentiometric surface map depicting 

the shallow groundwater surface from the December 1998 data is presented in Figure 1-3. 

Groundwater under and near LHAAP is currently used as a drinking water source. There are currently 

five active water supply wells near LHAAP. One well is located in and owned by Caddo Lake State 

Park. The well is completed to a depth of 315 feet and has been in use since 1935. A second well ~wned 

by the Karnack Water Supply Corporation services the town of Karnack and is located approximately 

2 miles southeast of town. This well is approximately 430 feet deep and has been in use since 1942. The 

Caddo Lake Water Supply Corporation has three wells located both north and northwest of LHAAP. 

These three wells are identified as Caddo Lake Water Supply Corporation Wells I, 2, and 3 and are all 

hydraulically upgradient to LHAAP. Due to the remote locations of these wells from LHAAP, water 

removal from these wells is not expected to affect groundwater flow at the site. In addition, there are 

several livestock and domestic wells located in the vicinity of LHAAP with depths averaging 

approximately 250 feet. 

There is a water supply well located on LHAAP, which is currently in use. It is located at the Fire 

Station/Security Office and supplies water to the buildings currently in use on the installation. Two 

additional wells previously supplied water to the installation, but these have since been plugged and 

abandoned. 

1.2.3.5 Meteorology 

LHAAP is situated near the unincorporated community of Karnack, Texas, in the northeastern region of 

the state at approximately 32° north of the equator. This location allows for mild winters and hot 

summers, with an average relative humidity of 55 percent. In winter, the average temperature is 46°F and 

the average daily minimum temperature is 35°F. In summer, the average temperature is 81 op and the 

average daily maximum temperature is 92°F. Precipitation is uniformly distributed throughout the year, 

although summer and fall are frequently drought seasons. December through May is often the wettest 

period. The total average annual precipitation is 46.9 inches. Snowfalls are infrequent with an average 

seasonal snowfall of 1.5 inches (USDA 1994). 

1.2.4 Investigation History and Documentation 

Site investigations to assess the environmental quality of LHAAP, concerning the past use, storage, 

treatment, and disposal of toxic and hazardous materials, began during the 1970s as part of the U.S. 

Army Installation Restoration Program. The U.S. Army Environmental Hygiene Agency (USAEHA) 
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conducted the early studies. The U.S. Army Toxic and Hazardous Materials Agency (USATHAMA) 

identified 27 sites of potential contamination before 1980. EPA Region 6 placed LHAAP on the NPL in 

August 1990. The initial 27 sites were consolidated into 22 sites that were divided into five groups. 

Group 1 consists of four sites (XX, 01, 11, and 27); Group 2 consists of six sites ( 12, 17, 18, 24, 29, and 

32); Group 3 consists of two sites (13 and 14); Group 4 consists of eight sites (35A, 35B, 35C, 46, 47, 48, 

50, and 60); and Group 5 consists of two sites (52 and 63). Site 16 was originally part of the Group 2 

sites but has been separated out to accelerate remedial activities. Sites 18 and 24 have also had 

accelerated remedial activities that include additional investigations as well as interim remedial treatment 

of the groundwater and soils associated with these sites. Primary site types include storage ru-eas, 

landfills, open burning grounds, industrial areas, burial pits, underground storage tanks, sumps, and 

wastewater treatment plants. Environmental investigations have been completed for the Groups 1, 3, and 

5 sites with the determination that no further action was required for the sites within these groups. 

RJ/Feasibility Study (FS) activities are ongoing for Site 16 and the Group 2 and Group 4 sites. The 

LHAAP contaminants of interest initially identified by USAEHA were heavy metals, volatile organic 

compounds (VOCs), and high explosives. Recently. the potential of environmental impact due to 

perchlorate compounds became a concern to stakeholders at LHAAP. Sample matrices included 

groundwater, surface water, sediments, and soils. 

1.3 REPORT ORGANIZATION 

This RI report is divided into the following 15 sections: 

• Section 1.0 identifies the purpose, background information, site description, regional 

surface hydrology, geology and hydrogeology and outlines the report organization. 

• Section 2.0 discusses the history of field activities at the Group 4 sites. 

• Section 3.0 contains the comparison criteria to which the analytical data were compared and 

presents the potential chemical-specific ARARs for these sites. 

• Section 4.0 discusses the results of the field activities performed at the waste process sumps 

that are independent of the sites in Group 4. 

• Section 5.0 discusses the results of the field activities performed at Site 35A. 

• Section 6.0 discusses the results of the field activities performed at Site 35B. 

• Section 7.0 discusses the results of the field activities performed at Site 35C. 
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• Section 8.0 discusses the results of the field activities performed at Site 46. 

• Section 9.0 discusses the results of the field activities performed at Site 47. 

• Section 10.0 discusses the results of the field activities performed at Site 48. 

• Section 11.0 discusses the results of the field activities performed at Site 50. 

• Section 12.0 discusses the results of the field activities performed at Site 60. 

• Section 13.0 discusses the results of the field activities performed along Goose Prairie 

Creek and in its associated wetlands. 

• Section 14.0 presents the summary for each of the Group 4 Sites. 

• Section 15.0 presents a list of referenced documents used to prepare this report. 
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2.0 INVESTIGATION ACTIVITIES 

The eight Group 4 Sites addressed in this report are listed below, and their locations are presented in 

Figure 1-2. 

• Site 35A-Shop Area 

• Site 35B-Chemical Laboratory 

• Site 35C-Static Test Area 

• Site 46-Plant 2 Area 

• Site 47-Plant 3 Area 

• Site 48--Y Area 

• Site 50--Former Sump Water Tank 

• Site 60--Pesticide Storage Buildings 411, 411-A, and 714 

This report also discusses the Waste Process sumps that are independent of the Group 4 sites and the analytical 

results of the samples collected within the waterway of Goose Prairie Creek that runs though LHAAP. 

Table 2-1 presents a chronological summary of previous investigations conducted at the Group 4 sites from 

1992 to the present. The sample locations and summary of the multiple-phase investigations are presented in 

more detail later in this document for each corresponding site. 

Site work at the Group 4 sites was performed in a phased approach. Phase I was initiated to evaluate 

potentially contaminated sites for possible uncontrolled releases to the environment and to identify site-related 

contaminants. Phase II investigation work was conducted to further investigate those areas identified in 

Phase I that required additional investigation to characterize the contaminants present. Because of the large 

number of sumps and potential sources of contamination in the production area, the number of wells installed 

was not sufficient to delineate the areas of contamination in the groundwater. Therefore, following the Phase IT 

investigation, a Pre-Phase ill investigation was conducted by the U.S. Army Corps of Engineers (USACE) in 

May 1996. This investigation used direct push groundwater sampling devices to assist in delineating the extent 

of VOC contamination in the shallow groundwater beneath the Group 4 project area and to help determine 

additional monitoring well locations. (Results are not presented because of the non-comparable sampling 

technique.) Based upon the results of this Pre-Phase ill investigation, the scope of the Phase ill investigation 

was defined. The goal of the Phase ill RI was to complete the investigation of the Group 4 sites and establish 

the extent of groundwater contamination. Activities conducted after Phase ill were completed to respond to 

specific data needs such as the extent of perchlorate contamination in soils and groundwater. Throughout these 

efforts, the USACE collected quarterly surface water samples in Goose Prairie Creek. 
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The waste process sumps were removed by OHM Remediation Services Corp. in 1996-97. All removal and 

closure activities are documented in the report Removal and Closure of Wastewater Sumps, Longhorn Army 

Ammunition Plant, Karnack, Texas (OHM 1997). 

Table 2-1 
Chronological Investigation Summary, Group 4 RI, LHAAP, Karnack Texas 

Waste Process and Waste Rack Sumps (Facilitywide)* 

Pre-Phase I 
BCM, 1992 -

• Inventory of 124 waste process sumps at the facility 
USACE, 1993 

• Inventoryof 125 waste process and 20 waste rack sumps at the facility 
Phases I-III 

USACE, Phase I 1993 

• Collected 24 background samples 

• Collected 20 liquid and 6 sludge sump contents samples for laboratory analysis 

• Completed 141 borings at 141 sump locations and collected 540 soil samples 
USACE, Phase II 1994 

• Collected 137 soil samples from 71 monitoring well locations and from 61 ditch and drainage ways 

• Installed 71 monitoring wells and collected groundwater samples from each well 
Jacobs, Phase III 1998 

• Collected 288 soil samples at 142 waste process sump locations 
Site 35A Shop Area 

Pre-Phase I 
BCM,1992 

• Inventory of the 7 waste process sumps at this site 
USACE, 1993 

• Inventory of the 7 waste process sumps at this site 
Phases I-III 

USACE, Phase I 1993 

• Collected 1 sump content sample for laboratory analysis 

• Completed 11 borings at 7 sump locations and collected 21 soil samples 
USACE, Phase II 1994 

• Collected 12 soil samples from 7 monitoring well locations and from 5 ditch and drainage ways 

• Installed 7 monitoring wells and collected groundwater samples from each well 
Jacobs, Phase III 1998 

• Collected 14 soil samples at 7 waste process sump locations 

• Collected 2 surface water and 2 sediment samples 

• Collected 10 soil samples from 61ocations 

• Installed 4 monitoring wells and collected groundwater samples from each of the 4 new wells and 
7 existing wells 

Additional Investigations 

• Collected 14 groundwater samples (2 rounds in 1996) 

• Collected groundwater samples from 1 well in 2000 and 2001 for perchlorate analysis 

Site 35B: Chemical Laboratory 
Pre-Phase I 

USACE, 1993 

• Inventory of the 1 waste rack sump at this site 
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Table 2-1 (continued) 

Phases I-III 
USACE, Phase I 1993 

• Completed I boring at the 1 waste rack sump location and collected 2 soil samples 
USACE, Phase II 1994 

• Collected 3 soil samples from 2 monitoring well locations and from 1 ditch and drainage way 

• Installed 2 monitoring wells and collected groundwater samples from each well 
Jacobs, Phase III 1998 

• Collected 2 soil samples at 1 waste rack location 

• Collected 3 soil samples from 1 location -
• Installed 2 monitoring wells and collected groundwater samples from each of the 2 new wells and 

2 existing wells 
Additional Investigations 

• Collected groundwater samples from 2 wells in 1996 
Site 35C: Static Test Area 
Pre-Phase I 

EPS, 1984 

• Installed 2 monitoring wells and collected groundwater samples from each well 
BCM, 1992 

• Inventory of the 4 waste process sumps 
USACE, 1993 

• Inventory of the 4 waste process sumps 
Phases I-III 

USACE, Phase I 1993 

• Completed 12 borings at the 4 sump locations and collected 22 soil samples 
USACE, Phase II 1994 

• Collected 7 soil samples from 5 monitoring well locations and from 2 ditch and drainage ways 

• Installed 5 monitoring wells and collected groundwater samples from each well 
Jacobs, Phase III 1998 

• Collected 8 soil samples at 4 waste rack sump locations 

• Collected 3 soil samples from 1 location 

• Collected groundwater samples from 7 existing wells 
Additional Investigations 

• Sampled 7 wells in 2 rounds in 1996 

• Collected 3 groundwater samples and 4 soil samples for perchlorate analysis in 2000 and 2001 
Site 46: Plant2 Area 

Pre-Phase I 
BCM, 1992 

• Inventory of the 47 waste process sumps 
USACE, 1993 

• Inventory of the 47 waste process sumps and 14 waste rack sumps 
Phases 1-111 

USACE, Phase I 1993 

• Collected 5 sump content samples for laboratory analysis 

• Completed 87 borings at the 60 sump locations and collected 194 soil samples 
USACE, Phase II 1994 

• Collected 39 soil samples from 20 monitoring well locations and from 19 soil locations 

• Installed 20 monitoring wells and collected groundwater samples from each well 
Jacobs, Phase III 1998 

• Collected 122 soil samples at 47 waste process sumps and 14 waste rack sump locations 

• Collected 8 surface water and 8 sediment samples 
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Table 2-1 (continued) 

• Collected 21 soil samples from 15 locations 

• Installed 4 monitoring wells and collected groundwater samples from each of the 4 new wells and 
the 20 existing wells 

Additional Investigations 

• Collected 2 rounds of groundwater samples in 1996 

• Collected samples from 5 wells for perchlorate analysis in 2000 and 2001 
Site 47: Plant3 Area 
Pre-Phase I 

EPS, 1984 -
• Installed 1 monitoring well and collected 1 groundwater sample 

BCM, 1992 

• Inventory of the 50 waste process sumps at this site 
USACE, 1993 

• Inventory of the 50 waste process sumps and 3 waste rack sumps at this site 
Phases I-III 

USACE, Phase I 1993 

• Collected 19 sump content samples for laboratory analysis 

• Completed 120 borings at the 52 sump locations and collected 241 soil sam_ples 
USACE, Phase II 1994 

• Collected 61 soil samples from 31 monitoring well locations and from 29 ditch and drainage ways 

• Installed 32 monitoring wells and collected groundwater samples from 32 wells 
Jacobs, Phase III 1998 

• Collected 104 soil samples at 50 waste process sumps and 2 waste rack sump locations and 
resampled 2 waste process sump locations and collected 4 soil samples 

• Collected 9 soil samples from 3 locations 

• Installed 22 monitoring wells and collected groundwater samples from each of the 22 new wells 
and the 31 existing wells 

Additional Investigations 

• Installed and sampled 4 shallow monitoring wells 

• Collected 2 rounds of groundwater samples in 1996 

• Collected 132 soil samples for perchlorate analysis 
Site 48: Y Area 
Pre-Phase I 

BCM, 1992 

• Inventory of the 9 waste process sumps 
USACE, 1993 

• Inventory of the 9 waste _process sumps and 3 waste rack sumps 
Phases I-III 

USACE, Phase I 1993 

• Completed 14 borings at the 12 sump locations and collected 33 soil samples 
USACE, Phase II 1994 

• Collected 11 soil samples from 5 monitoring well locations and from 6 ditch and drainage ways 

• Installed 5 monitoring wells and collected groundwater samples from 5 wells 
Jacobs, Phase III 1998 

• Collected 24 soil samples at 9 waste process sumps and 3 waste rack sump locations 

• Collected 3 soil samples from 1 location 

• Collected groundwater samples from the 5 existing wells 
Additional Investigations 

• Collected 2 rounds of groundwater samples in 1996 

LHAAP Group 4 Sites 
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Table 2-1 (continued) 

Site 50: Former Sump Water Tank Area 
Site Investigation 

Jacobs, 1995 

• Collected 2 sediment samples 

• Collected 17 soil samples from 5 locations 
Phase III 

Jacobs, Phase III 1998 

• Collected 6 sediment and 6 surface water samples 

• Collected 4 soil samples from 2 locations -
• Installed 4 monitoring wells and collected groundwater samples from each of the 4 new wells 

Additional Investigations 

• Collected 4 soil samples for perchlorate analysis 

• Collected 7 groundwater samples for perchlorate analysis in 2000 and 2001 
Site 60: Pesticide Storaee Buildines 411. 411A, and 714 
Site Investieation 

Jacobs, 1995 

• Collected 42 soil samples from 15 locations 
Phases I-III 

USACE, Phase I 1993 

• Completed 2 soil borings 
Jacobs, Phase III 1998 

• Collected 2 sediment and 2 surface water samples 

• Collected 20 soil samples from 17 locations 
Goose Prairie Creek and Wetlands 

USACE, Phase II 1994 

• Collected 4 surface water and 4 sediment samples along Goose Prairie Creek 
Jacobs, Phase III 1998 

• Collected 30 shallow groundwater samples using Geoprobe 

• Collected 10 sediment and 10 surface water samples along Goose Prairie Creek 

• Collected 4 sediment and 4 surface water samples from the Goose Prairie Creek Wetlands area 
Additional Investigations 

• Collected quarterly surface water samples from Goose Prairie Creek 

• Collected 8 sediment samples in Goose Prairie Creek Cove 

• Collected 24 sediment samples in Caddo Lake 

BCM = BCM Engineers 
EPS = Environmental Protection Systems 
Jacobs =Jacobs Engineering Group Inc. 

LHAAP = Longhorn Army Ammunition Plant 
RI = remedial investigation 
US ACE = U.S. Army Corps of Engineers 

* Most of the samples presented under the facility-wide sumps are also presented under individual site sections. 
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3.0 COMPARISON CRITERIA 

To provide a basis for understanding the relevance of analytical results, comparison criteria are generated. 

These criteria assist in focusing attention on the more relevant results. The comparison criteria are used 

to describe the nature and extent of contamination; they are not used in this report to screen out 

contaminants from further consideration. Some of the criteria discussed will be used in the risk 

assessment to discuss risk assessment uncertainty (background levels), and some of the criteria. especially 

the applicable or relevant and appropriate requirements (ARARs), will be used in the FS in selecting 

remediation levels. However, the criteria are used in this report for clarification only. 

Two sets of criteria are used in describing the relevance of analytical results. The first set contains 

background levels. Metals and anions are naturally occurring; therefore, their presence in environmental 

samples of all media is not necessarily indicative of contamination from site operations. For this reason, 

it is necessary to establish the upper end of the range of background (or uncontaminated) concentrations 

of metals and anions that naturally occur. If a contaminant is present in concentrations less than the 

background threshold level established for this site, the contaminant is not used to describe the nature and 

extent of potential contamination because these levels are likely to be naturally occurring and not related 

to site operations. 

The second set of criteria consists of chemical-specific ARARs and to-be-considered (TBC) guidance 

levels. Chemical-specific ARARs are promulgated regulations that set permissible contaminant limits in 

various media. If these regulations are deemed to be applicable or relevant and appropriate for the 

installation, they must eventually be met upon completion of remediation, or a waiver must be obtained. 

The regulations identified as ARARs in this report are potential ARARs. They do not become 

enforceable unless they are also present in the record of decision (ROD). Along with potential ARARs, 

other chemical levels are identified that have some relevance for LHAAP but may not have been 

promulgated. These are considered by EPA as TBC guidance and are used for clarification purposes only 

at this time. 

The general approach used to compare analytical data to comparison criteria is as follows: 

• Background levels constitute the overriding criteria. The background value defines natural 

and anthropogenic chemical levels present at a site, so it takes precedence. 

• ARARs are used when there are no background criteria or where contaminant levels exceed 

background criteria. The ARARs identified for the media of concern at this time are 

maximum contaminanrlevels (MCLs) for groundwater as a potential drinking water source 

and Texas Water Quality Standards (TWQS) for surface water. 
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• A TBC value is used for comparison purposes if there are no background guidance values or 

potential ARARs. 

The potential chemical-specific ARARs and TBCs for LHAAP for soil and groundwater are all for the 

protection of human health. However, ARARs for surface water are for the protection of human health 

and aquatic species. Therefore, the focus of the nature and extent investigation for soil and groundwater 

is necessarily on those contaminants that could potentially cause an impact to human health. Because the 

groundwater contamination in place does not create a hazard to ecological species and the son data 

collected are from source areas where there is limited ecological habitat, this is an acceptable outcome of 

the comparison. The focus of the discussion of surface water contamination considers both protection of 

human health and of the environment. 

3.1 BACKGROUND CRITERIA 

The background values for LHAAP were taken from two 1995 reports prepared by the USACE (1995a; 

1995b). To determine the extent of naturally existing concentrations of chemicals in groundwater, a 

combination of new and existing monitoring wells was sampled. To avoid the possibility of encountering 

groundwater contaminated by operations at LHAAP and still test waters as close to the installation as 

possible, the preferred locations for monitoring wells were on the border of the installation and 

hydraulically upgradient. In 1982, three upgradient boundary wells were installed at 20 to 22 feet bgs. 

Since 1992 the wells have been sampled quarterly. An additional pair of wells was installed in the 

northwestern comer of the installation at depths of 85 to 109 feet. All five background wells were 

sampled in late 1994 and again in early 1995. EPA guidance was followed for analyses of these samples 

whose data were to be used for background comparison. Analyses were conducted on unfiltered samples. 

The maximum detected value is used in this report for groundwater background levels. The maximum 

background levels documented in the USACE report had to be slightly modified to reflect removal of data 

analyzed by the laboratory, Intertek Testing Services (ITS). EPA has requested that all data analyzed by 

ITS for this project not be considered. During the period of time covered by this project, ITS had trouble 

with data quality. Only the calcium and potassium groundwater maximum background values were 

affected. Calcium background was changed to 308 mg!L and potassium was changed to 4.3 mg!L. These 

changes were so slight no results or conclusions have changed. 

In summer 1994, a background soil-sampling event was conducted. The locations on the installation were 

selected randomly after areas potentially impacted were excluded. The excluded areas included land up 

to 300 feet from railroads and roadways, land downwind from bum or test sites, low-lying land, or land 

adjacent to production or waste disposal facilities. About 70 percent of the installation's area was 

excluded. From the remaining land, 14 soil borings were installed, and samples from the installation of 

one of the background wells were also collected. Surface soil samples were collected (Q-6 inches) as 

well as subsurface soil samples to 10 feet bgs. Again, EPA procedures were followed for sample 

analysis. 
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Table 3-1 presents the surface soil and subsurface soil background values. Table 3-2 presents the 

background groundwater values. Soil background values were used in sediment result evaluations while 

groundwater background values were used in surface water result evaluations. Maximum measured 

concentrations are used in this report for both surface and subsurface soil background levels; however the 

tables present the mean values also. 

3.2 ARARS AND TBCS 

This section describes potential chemical-specific ARARs for media at LHAAP. Tables 3-3, 3-4, and 3.5 

contain the numeric ARARs and other guidance for soil, groundwater, and surface water, respectively. 

The maximum background values are included for quick reference. 

Table 3-1 
Soil Background Results, Group 4 RI, LHAAP, Karnack, Texas 

Surface Soil Subsurface Soil 
Metals Number of Mean Maximum Number of Mean 

Detections (mWkg) (mg/k~) Detections (mg/kg) 
Aluminum 15/15 6,218 20,700 31131 9,959.7 
Antimony 0/15 - - 0/31 -
Arsenic 3115 15.2 29.7 5/31 13 
Barium 15/15 107.3 287 31131 56.6" 
Cadmium 0/15 - - 0/31 -
Calcium 15/15 459 1,090 31131 716.8 
Chromium 15/15 11.7 22.8 31/31 12.3" 
Cobalt 15/15 6.8 19.1 31131 4.5-.-
Copper 15/15 2.4 6.7 31131 4.3* 
Iron 15/15 10,515 31,000 31/31 15,979 
Lead 14115 6.8 17.4 30/31 4.7 
Magnesium 15/15 219" 474" 31/31 1,042* 
Manganese 15115 818.1 2,330 31131 82.2 
Mercury 0/15 - - 0/31 -
Nickel 15/15 3.9· 6.3· 31131 7* 

Potassium 15/15 247.9 481 31131 497.8 
Selenium 0/15 - - 0/31 -
Silver 1115 2.3 2.3 1131 1.6 
Strontium 15/15 5.7 13.3· 31/31 17.7 
Thallium 1115 14.1 14.1 2/31 10.1 
Zinc 15/15 8.4 16.2 31/31 22.3 

* Outlier value removed 

LHAAP = Longhorn Army Ammunition Plant Rl =remedial investigation 

LHAAP Group 4 Sites 
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Maximum 
(mg/kg) 
23,900 

-
36.8 
138. 

-
2,740 
26.2 
12.5* 
10.7* 

42,300 
13 

2,240 
376* 

-
19.1* 
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-
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Table 3-2 
Groundwater Background Results, Group 4 RI, LHAAP, Karnack, Texas 

Metal/ Anion Number of Detections Mean (mg/L) 

Chloride 35/35 710 

Nitrate/Nitrite 22/36 0.076a 

Sulfate 33/35 893 

Aluminum 38/38 4.59a 

Antimony 015 -

Arsenic 12/38 0.011 

Barium 38/38 0.44 

Cadmium 19/38 0.026 

Calcium 10110 139 

Chromium 25/38 0.035a 

Cobalt 4/10 0.029 

Copper 4/10 0.026 

Iron 38/38 20.35a 

Lead 23/38 0.155 

Magnesium 38/38 124.5 

Manganese 38/38 3.9 

Mercury 3/38 0.001 

Nickel 9/10 0.039 

Potassium 515 4.45a 

Selenium 3/38 0.08 

Silver 8/38 0.017 

Sodium 33/33 563 

Strontium 10/10 3.1 

Thallium 0/10 -
Zinc 6/10 0.09 

• Outlier data removed 

b ITS data included in mean values but removed from maximum values. 

LHAAP = Longhorn Army Ammunition Plant RI = remedial investigation 

LHAAP Group 4 Sites 
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Maximum (mg/L) 

1.416 

0.18a 

3,475 
13.4a 

- -
0.022 

1.99 

0.055 

308b 

O.lla 

0.053 

0.043 
68a 

0.3 

277 

11.8 

0.001 

0.06 
4.3a.b 

0.14 

0.03 

1,470 

6.15 

-
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Table3-3 

Soil Comparison Criteria, Group 4 RI, LHAAP, Karnack, Texas 

TRRP Tier 1 PCL Background 
Chemical [30 TAC 350.75(b)] Surface Soil 

Inorganic Chemicals and Anions (mg/kg) 
Aluminum 260,000 20,700 
Antimony 2.7 
Arsenic 13 29.7 
Barium 220 287 
Beryllium 0.92 
Cadmium 0.75 
Calcium 1,090 
Chromium (total) 1,200 22.8 
Cobalt 2,000 19.1 
Copper 520 6.7 
Cyanide 20 

Iron 31,000 

Lead 1.5 17.4 
Magnesium 474 
Manganese 5,100 2,330 

Mercury 1 

Nickel 230 6.3 
Nitrate 9.6 

Nitrite 

Perchlorate 0.27 

Potassium 481 

Selenium 1.1 
Silver 0.71 2.3 

Sodium 

Strontium 13.3 

Thallium 0.87 14.1 

Vanadium 5,100 

Zinc 3,500 16.2 

Oreanic Chemicals (m2/k2) 
Acenaphthene 350 
Acenaphthylene 610 

Acetone 7.1 

Aldrin 0.12 

Anthracene 10,000 

Aroclor-1016 (PCBs) 5.3 

Aroclor-1221 (PCBs) 5.3 

Aroclor-1232 (PCBs) 5.3 
Aroclor-1242 (PCBs) 5.3 

Aroclor-1248 (PCBs) 5.3 
Aroclor-1254 (PCBs) 5.3 
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Subsurface Soil 

23,900 

36.8 

138 -

2,740 

26.2 

12.5 

10.7 

42,300 

13.0 

2,240 
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19.1 
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39.1 
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Chemical 
Aroclor-1260 (PCBs) 

Benzene 

Benzoic acid 

Benzo( a)anthracene 

Benzo(a)pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fl uoranthene 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC (Lindane) 

bis(2-Chloroethoxy) methane 

bis(2-Chloroethyl) ether 

bis(2-Ethylhexyl) phthalate 

Bromochloromethane 

Bromodichloromethane 

Bromoform 

Bromomethane 

4-Bromopheny 1-phenylether 

Butyl benzyl phthalate 

Carbazole 

Carbon disulfide 

Carbon tetrachloride 
alpha-Chlordane 

gamma-Chlordane 

4-Chloroaniline 

Chlorobenzene (Mono-) 

Chloroethane 

Chloroform 

Chloromethane 

4-Chloro-3-meth ylphenol 

2-Chloronaphthalene 

2-Chlorophenol 

4-Chlorophenyl-phenylether 

Chrysene 

Cyclohexane 

2,4-D 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Dibenzo( a,h)anthracene 

LHAAP Group 4 Sites 
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Table 3-3 (continued) 

TRRP Tier 1 PCL 
[30 TAC 350.75(b)] 

5.3 

0.013 

280 

20 

3.8 

67 

69,000 

690 

0.0089 

0.032 

0.19 

0.0046 

0.000066 

0.0024 

82 

4.5 

0.22 

0.27 

0.2 

0.4 

4,000 

5.1 

20 

0.031 
830 

46 

0.67 

0.55 

46 

0.21 

0.45 

6.8 

1,000 

2.4 

0.036 

1,700 

8,800 

1.3 

15 
13 

17 

11 

Background 
Surface Soil 
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Background 
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Chemical 
Dibenzofuran 

Dibromochloromethane 

1,2-Dibromo-3-chloropropane 

Dichlorodifl uoromethane 

1 ,2-Dibromoethane 

(Ethylene dibromide) 

1 ,2-Dichlorobenzene 

1 ,3-Dichlorobenzene 

1 ,4-Dichlorobenzene 

3,3-Dichlorobenzidene 

1,1-Dichloroethane 

1 ,2-Dichloroethane 

1, 1-Dichloroethene 

cis-1 ,2-Dichloroethene 

trans-1 ,2-Dichloroethene 

Dichloromethane 
(Methylene chloride) 

2,4-Dichlorophenol 

1 ,2-Dichloropropane 

cis-1 ,3,-Dichloropropene 

trans- I ,3-Dichloropropene 

Dieldrin 

Di(2-ethylhexyl) phthalate 

Diethylphthalate 

2,4-Dimethylphenol 

Dimethylphthalate 

Di-n-butylphthalate 

4,6-Dinitro-2-methylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Di-n-octylphthalate 

Endrin 

Endrin aldehyde 

Endrin ketone 

Endosulfan I 

Endosulfan II 

Endosulfan sulfate 

Ethylbenzene 

Fluoranthene 

Fluorene 

Heptachlor 

LHAAP Group 4 Sites 
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Table 3-3 (continued) 

TRRP Tier 1 PCL 
[30 TAC 350.75(b)] 

50 

0.23 

0.00087 

360 

0.0001 

8.9 

10 

1.1 

0.07 

14 

0.0069 

0.025 

0.12 

0.25 

0.0065 

0.53 

0.011 

0.0074 

0.04 

0.055 

82 

230 
4.8 

93 

5,000 

0.14 

0.14 

0.006 

0.0054 

1,000,000 

0.38 

940 

76 

46 

140 

7,000 

3.8 
2,900 

450 

0.094 

Background 
Surface Soil 
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Background 
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Chemical 

Heptachlor epoxide 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

2-Hexanone 

Indeno( 1,2,3-cd)pyrene 

Isophorone 

Isopropylbenzene (Cumene) 

Methoxychlor 

Methyl acetate 

Methylene chloride -

see Dichloromethane 

Methyl ethyl ketone (2-butanone) 

2-Methylnaphthalene 

4-Methyl-2-pentanone 

2-Methylphenol (o-Cresol) 

4-Methylphenol (p-Cresol) 

Methyl tert-butyl ether 

NaQ_hthalene 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

2-Nitrophenol 

4-Nitrophenol 

n-Nitroso-di-n-propylamine 

n-Nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Styrene 

2,3,7,8-TCDD (Dioxin) 

2,4,5-TP (Silvex) 

1,2,4.5-Tetrachlorobenzene 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

Toxaphene 

1,2,3-Trichlorobenzene 

1,2,4-Trichlorobenzene 

LHAAP Group 4 Sites 
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Table 3-3 (continued) 

TRRP Tier 1 PCL 
[30 TAC 350.7S(b)] 

0.029 

0.56 

2.1 

9.6 

2.7 

5.8 

190 

3.4 

520 

62 

2.9 

44 

130 

7.4 

11 

0.94 

0.93 

47 

0.033 

0.038 

0.064 

0.13 

0.2 

0.15 

0.00039 

3.2 

0.0092 

620 

57 

1,700 

1.6 

0.0085 

2.6 

0.72 

0.026 

0.025 

4.1 
5.8 

39 

2.4 

Background 
Surface Soil 
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Background 
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Chemical 

1,1, 1-Trichloroethane 

1,1 ,2-Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

1,1 ,2-Trichloro-1 ,2,2-trifluoroethane 

1,2,4-Trimethyl benzene 

Vinyl chloride 

Xylenes (total) 

DDD= dichloro diphenyl dichloroethene 
DDE= dichloro diphenyl dichloroethane 
DDT= dichloro diphenyl trichloroethane 
LHAAP = Longhorn Army Ammunition Plant 

LHAAP Group 4 Sites 
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Table 3-3 (continued) 

TRRP Tier 1 PCL Background 
[30 TAC 350.75(b)] Surface Soil 

0.81 

0.01 

0.017 

190 

51 

0.66 

120,000 

72 
0.011 

61 

PCL = protective concentration level 
Rl =remedial investigation 
T AC = Texas Administrative Code 
TRRP = Texas Risk Reduction Program 
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Table 3-4 
Groundwater Comparison Criteria, Group 4 RI, LHAAP, Karnack, Texas 

Federal 

SDWA 
MCU 

(40CFR 
Chemical 141) 

Inorganic Chemicals and Anions (mg!L) 

Aluminum 

Antimony 0.006 

Arsenic 0.05 (O.Ol)c 

Barium 2 

Beryllium 0.004 

Cadmium 0.005 

Calcium 

Chloride 

Chromium (total) 0.1 

Cobalt 

Copper TT(l.3)d 

Cyanide 0.2 

Iron 

Lead TT(O.Ol5)d 

Magnesium 

Manganese 

Mercury (inorganic) 0.002 

Nickel 
Nitrate 10 

Nitrite 1 

Nitrate+ Nitrite (as N) 10 

Perchlorate 

Potassium 

Selenium 0.05 

Silver e 

Sodium 

Strontium 

Sulfate 400/500f 

Thallium 0.002 

Vanadium 

Zinc 

LHAAP Group 4 Sites 
Remedial Investigation Report, Final 

ARAR Guidance 

Texas Natural Resource Conservation 
Commission 

MCL8 
SMCL 

(30TAC (30TAC 
290) 290.118)b 

0.05-0.2 

0.006 

0.05 

2 

0.004 

0.005 

300 

0.1 

TT(l.3)d 1.0 

0.2 

0.3 

TT(0.015)d 

0.05 

0.002 

10 

1 

10 

0.05 

0.1 

300 

0.002 

5.0 

TRRP 
Tier 1 PCLs 

[30TAC 
350.75(b)] 

73 

0.006 

0.05 

2 

0.004 

0.005 

0.1 

4.4 

1.3 

0.2 

0.015 

10 

0.002 

1.5 

10.0 

1.0 

0.066 

0.05 

0.37 

22 

0.002 

0.51 

22 

Background 

13.4 

0.022 

1.99 

0.055 

308 

1416 

0.11 

0.053 

0.043 

68 

0.3 

277 

11.8 

0.001 

0.06 

0.18 

4.3 

0.14 

0.03 

1470 

6.15 

3475 

0.23 
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Chemical 
Organic Chemicals (mg!L) 

Acenaphthene 

Acenaphthylene 

Acetone 

Aldrin 

Anthracene 

Aroclor-1016 (PCBs) 

Aroclor-1221 (PCBs) 

Aroclor-1232 (PCBs) 

Aroclor-1242 (PCBs) 

Aroclor-1248 (PCBs) 

Aroclor-1254 (PCBs) 

Aroclor-1260 (PCBs) 

Benzene 

Benzo( a )anthracene 

Benzo( a)pyrene 

Benzo(b )fluoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fl uoranthene 
alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC (Lindane) 

bis(2-Chloroethoxy) methane 

bis(2-Chloroethyl) ether 

bis(2-Ethylhexyl) phthalate 

Bromochloromethane 

B romodichloromethaneg 
(TTHM) 

Bromoformg (TTHM) 

Bromo methane 

4-Bromophenyl-phenylether 

Butyl benzyl phthalate 

Carbazole 

Carbon disulfide 

Carbon tetrachloride 

alpha-Chlordane 
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Table 3-4 (continued) 

ARAR Guidance 
Federal Texas Natural Resource Conservation 

Commission 

SDWA 
MCU MCL3 

SMCL 
(40CFR (30TAC (30TAC 

141) 290) 290.118)b 

0.0005 0.0005 

0.0005 0.0005 

0.0005 0.0005 

0.0005 0.0005 

0.0005 0.0005 

0.0005 0.0005 

0.0005 0.0005 

0.005 0.005 

0.0002 0.0002 

0.0002 0.0002 

0.08 0.08 

0.005 0.005 

0.002 0.002 

TRRP 

Tier 1 PCLs 
[30TAC 
350.75(b)] 

4.4 

4.4 

7.3 
0.00012 

22 

0.0005 

0.0005 

0.0005 

0.0005 

0.0005 

0.0005 

0.0005 

0.005 

0.0028 

0.0002 

0.0028 

2.2 

0.028 
0.00032 

0.0011 

0.0011 

0.0002 

0.0000093 

0.0019 

0.006 

2.9 

0.1 

0.1 

0.1 

0.00014 

15 

0.1 

7.3 

0.005 

0.0058 

Background 

-
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Chemical 

gamma-Chlordane 

4-Chloroaniline 

Chlorobenzene (Mono-) 

Chloroethane 

Chloroform (TTHM)g 

Chloromethane 

4-Chloro-3-methylphenol 

2-Chloronaphthalene 

2-Chlorophenol 

4-Chlorophenyl-phenylether 

Chrysene 

Cyclohexane 

2,4-D 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Di benzo( a,h)anthracene 

Dibenzofuran 

Dibromochloromethane& 
(TTHM) 

1 ,2-Dibromo-3-chloropropane 

Dichlorodifluoromethane 

1,2-Dibromoethane 

(Ethylene dibromide) 

1 ,2-Dichlorobenzene 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

3,3-Dichlorobenzidine 

1, 1-Dichloroethane 

1 ,2-Dichloroethane 

1,1-Dichloroethene 

cis-1 ,2-Dichloroethene 

trans-1 ,2-Dichloroethene 

Dichloromethane 
(Methylene chloride) 
2,4-Dichlorophenol 

1,2-Dichloropropane 
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Table 3-4 (continued) 

\ ARAR Guidance 
Federal Texas Natural Resource Conservation 

SDWA 
MCL8 MCL8 

(40CFR (30TAC 
141) 290) 

0.002. 0.002 

0.1 0.1 

0.08 0.08 

0.07 0.07 

0.08 0.08 

0.0002 0.0002 

0.0005 0.00005 

0.6 0.6 

0.075 0.075 

0.005 0.005 

0.007 0.007 

0.07 0.07 

0.1 0.1 

0.005 0.005 

0.005 0.005 

Commission 

SMCL 
(30TAC 
290.118)b 

TRRP 
Tier 1 PCLs 

[30TAC 
350.75(b)] 

0.0058 

0.29 

0.1 

29 

0.1 

0.16 

0.37 

5.8 

0.37 

0.00014 

0.28 

370 

0.07 

0.0085 

0.006 

0.006 

0.00028 

0.29 

0.1 

0.0002 

15 

0.00005 

0.6 

2.2 

0.075 

0.0045 

7.3 

0.005 

0.007 

0.07 

0.1 

0.005 

0.22 

0.005 

Background 

January 2002 
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Table 3-4 (continued) 

ARAR Guid8.nce ' 
Federal Texas Natural Resource Conservation 

Commission - -- . ... 

SDWA TRRP 
MCLa MCLa SMCL Tier 1 PCLs 

(40CFR (30TAC (30TAC [30TAC 
Chemical 141) 290) 290.118)b 350.75(b)J .. Background 

cis-1 ,3-Dichloropropene 0.0038' ~- : 

trans-1 ,3-Dichloropropene 0.02 

Dieldrin 0.00013 

Di(2-ethylhexyl) phthalate 0.006 0.006 

Diethylphthalate 58 

2,4-Dimethylphenol 1.5 
Dimethylphthalate 58 
Di-n-butylphthalate 7.3 

4,6-Dinitro-2-methylphenol 0.15 

2,4-Dinitrophenol 0.15 

2,4-Dinitrotoluene 0.003 

2,6-Dinitrotoluene 0.003 

Di-n-octylphthalate 1.5 

Endrin 0.002 0.002 0.002 

Endrin aldehyde 0.022 

Endrin ketone 0.022 

Endosulfan I 0.15 

Endosulfan II 0.44 

Endosulfan sulfate 0.44 

Ethyl benzene 0.7 0.7 0.7 

Fluoranthene 2.9 

Fluorene 2.9 

Heptachlor 0.0004 0.0004 0.0004 

Heptachlor epoxide 0.0002 0.0002 0.0002 

Hexachlorobenzene 0.001 0.001 0.001 

Hexachlorobutadiene 0.015 

Hexachlorocyclopentadiene 0.05 0.05 0.05 

Hexachloroethane 0.073 

2-Hexanone 4.4 

Indeno( 1 ,2,3-cd)pyrene 0.0028 ;"-· 

-~ 

Isophorone 2.2 
.•. ' .. 

Isopropylbenzene (Cumene) 7.3 

Methoxychlor 0.04 0.04 0.04 

Methyl acetate 2.9 

Methylene choride - see 
Dichloromethane 

LHAAP Group 4 Sites January 2002 
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Chemical 

Methyl ethyl ketone 
(2-butanone) 

2-Methylnaphthalene 

4-Methyl-2-pentanone 

2-Methylphenol (a-Cresol) 

4-Methylphenol (p-Cresol) 

Methyl tert-butyl ether (MTBE) 

Naphthalene 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

2-Nitrophenol 

4-Nitrophenol 

n-Nitroso-di-n-propylamine 

n-Nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Styrene 

2,3,7,8-TCDD (Dioxin) 

2,4,5-TP (Silvex) 

1 ,2,4,5-Tetrachlorobenzene 

1, 1 ,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

Toxaphene 

1 ,2,3-Trichlorobenzene 

1 ,2,4-Trichlorobenzene 

1,1, 1-Trichloroethane 

1,1,2- Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

LHAAP Group 4 Sites 
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Table 3·4 (continued) 

ARAR Guidance 
Federal Texas Natural Resource Conservation 

Commission 

SDWA 
MCLa MCLa SMCL 

(40CFR (30TAC (30TAC 
141) 290) 290.118)b 

0.001 0.001 

0.1 
3 x w-s 3 x w-s 

0.05 0.05 

0.005 0.005 

1 1 

0.003 0.003 

0.07 0.07 

0.2 0.2 

0.005 0.005 

0.005 0.005 

TRRP 
Tier 1 PCLs 

[30TAC 
350.75(b)] 

44 

1.5 

5.8 

3.7 

0.37 

0.73 

1.5 

0.022 

0.022 

0.054 

0.037 

0.15 

0.15 

0.00029 

0.42 

0.001 

2.2 

44 

2.2 

0.1 
3 x w-s 

0.05 

0.022 

0.01 

0.005 

1 

0.003 

0.22 

0.07 

0.2 

0.005 

0.005 

22 

7.3 

0.19 

Background 

-

January 2002 
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Table 3-4 (continued) 

ARAR Guidance 
Federal Texas Natural Resource Conservation 

Commission 

SDWA TRRP 
MCLa MCL8 

SMCL Tier 1 PCLs 
(40 CFR (30TAC (30TAC [30TAC 

Chemical 141) 290) 290.118)b 350.75(b)] Back2round 
1, 1,2-Trichloro-1 ,2,2- 2200 
tri fl uoroethane -
1,2,4-Trimethyl benzene 3.7 

Vinyl chloride 0.002 0.002 0.002 

Xylenes (total) 10 10 10 

'"The federal MCLs are relevant and appropriate for remediation of Class I (potable) groundwater only if no state MCL is available for a particular 
contaminant. All federal nonzero MCLGs are equivalent to their respective MCLs and are, therefore, not listed on this table. 
t>rexas has promulgated the federal SMCLs into the T AC; therefore, these promulgated state standards are potentially relevant and appropriate, 
depending on site-specific characteristics and groundwater use. 
'Number in parentheses is the new federal MCL for arsenic, as issued January 23, 2001 (66 FR 6976); the effective date of this MCL has been 
stayed until January 23, 2006, while EPA continues to research the scientific data. 
dNumber in parentheses is an "action level" that, if exceeded when measured in the 90th percentile at the consumer's tap, triggers initiation of 
corrosion control studies and treatment requirements. 
"The interim federal SDW A MCL for this chemical was revoked and a federal secondary MCL of 0.1 mg/L established instead. 
rThis is a federal proposed MCUMCLG only; EPA has deferred setting a final MCUMCLG pending further study. 
gTotal trihalomethanes refers to the sum of the concentration of chloroform, bromodichloromethane, dibromochloromethane, and bromoform. 

ARAR = applicable or relevant and appropriate requirement 
CFR = Code of Federal Regulations 
EPA= U.S. Environmental Protection Agency 
FR =Federal Register 
> = greater than 
LHAAP = Longhorn Army Ammunition Plant 
MCL =maximum contaminant level 
MCLG =maximum contaminant level goal 
MFL = million fibers per liter 

3.2.1 Definitions and Methods 

PCB = polychlorinated biphenyl 
PCL =protective concentration level 
Rl =remedial investigation 
SDWA =Safe Drinking Water Act of 1974 
SMCL = secondary maximum contaminant level 
T AC = Texas Administrative Code 
TRRP = Texas Risk Reduction Program 
TT = treatment technique 
TTHM = total trihalomethanes 

The National Oil and Hazardous Substances Pollution Contingency Plan (NCP) at 40 Code of Federal 

Regulations (CFR) 300.430(f)(l)(ii)(B) states that on-site remedial actions conducted under CERCLA 

must attain, or have waived, legally applicable or relevant and appropriate requirements under federal or 

more stringent state environmental or facility siting laws identified at the time the ROD is signed. 

Applicable requirements are those cleanup standards, standards of control, and other "substantive" 

environmental protection requirements, criteria, or limitations promulgated under federal or state law that 

specifically address a hazardous substance, pollutant, contaminant, remedial action, location, or other 

circumstance at a CERCLA site (40 CFR 300.5). The requirement is applicable if all the jurisdictional 

and site-specific prerequisites of the requirement are met; that is, a requirement is applicable if it directly 

and fully addresses the situation at the site. 

LHAAP Group 4 Sites 
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Table3-5 
Potential Federal and State Chemical-Specific ARARs for Surface Water 

Contamination (p.g/L or ppb), Group 4 RI, LHAAP, Karnack, Texas 

027324 

Protection of Human Health Protection of Aquatic Life 

TexasWQC 
Freshwater 

Consumption of 
Analyte Water and Fish• 

["(c)" indicates a [(30 TAC 
carcinogen] 307.6(d)(l)] 

Acrolein 

Acrylonitrile (c) 1.28 

Aldrin (c) 0.00408 

Aluminum 

Anthracene 

Antimony 

Arsenic (c) (inorganic) 50 

Barium 2,000 

Benzene (c) 5 

Benzidene (c) 0.00106 

Benzo(a)anthracene (c) 0.099 

Benzo(a)pyrene (c) 0.099 

Benzo(b )tluowanthene (c) 

Benzo(k)tluoranthene (c) 

alpha-BHC (c) 0.163 

beta-BHC (c) 0.570 

gamma-BHC [Lindane] (c) 0.2 

bis(2-Chloroethyl)ether (c) 

bis(Chloromethyl)ether 0.00462 

bis(2-Chloroi sopropyl )ether 

bis(2-Ethylhexyl) phthalate (c) 

Bromodichloromethane (c) 

Bromoform (c) 

Cadmium 5 

Carbon tetrachloride (c) 3.76 

Chlordane (c) 0.0210 

Chi oro benzene 776 

Chlorodibromomethane (c) 9.20 

Chloroform (c) 100 

Chromium (hexavalent) 100 

Chromium (trivalent) 

Chrysene (c) 0.417 

Copper 

Cresols 3,313 

Cyanide (free) 200 

4,4-DDD (c) 0.0103 

4,4-DDE (c) 0.00730 

LHAAP Group 4 Sites 
Remedial Investigation Report, Final 

TexasWQC 
Freshwater 

Consumption of 
Fish Only• 

[(30 TAC 307.6(d)(l)J_ 

780e 

10.9 

0.00426 

liO,OOOe 

4,300e 

l.4e 

106 

0.00347 

0.810 

0.810 

0.3le 

0.31e 

0.413 

1.45 

2.00 

14.0e 

0.0193 

170,000e 

59.0e 

220e 

3600e 

8.4 

0.0213i 

1,380 

71.6 

1,292 

3,320f 

8.1 

13,116 
220,000e 

0.010 

0.007 

TexasWQC 
Freshwater 

Acute Criteriab,c: 
[30 TAC 

307.6(c)(l)] 

3.0 
991wf.g 

360wf.g 

2.0 

(Note) 26.4 

2.4 

15.7f 

(Note) 549 

(Note) 18.4 

45.8 

TexasWQC 
Freshwater 

Chronic 
Criteriac,d 
[30TAC 

307.6(c)(l)] 

190wf.g 

0.08 

(Note) 1.03 

0.004 

10.6f 

(Note) 178 

(Note) 12.3 

10.7 

January 2002 
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Table 3-5 (continued) 

Protection of Human Health 

TexasWQC TexasWQC 
Freshwater Freshwater 

Analyte Consumption of Consumption of 
["(c)" indicates a Water and Fish• Fish Only• 

carcinogen] [(30 TAC 307.6(d)(l)] [(30 TAC 307.6(d)(l)] 

4,4-DDT (c) 0.00730 0.007 

Dibenzo( a,h)anthracene (c) 0.3le 

l ,2-Dibromoethane 0.014 0.335 

I ,2-Dichlorobenzene 17,000e 

I ,3-Dichlorobenzene 2,600e 

I A-Dichlorobenzene 75 2,600e 

3,3-Dichlorobenzidine (c) o.1r 
Dichlorobromomethane -
see Bromodichloromethane 

I ,2-Dichloroethane (c) 5 73.9 

I, l-Dichloroethylene (c) 1.63 5.84 

2,4-Dichlorophenol 790e 

I ,3-Dichloropropene 22.8 161 

Dieldrin (c) 0.00171 0.002 

------
Diethylphthalate l20,000e 

Dimethyl phthalate 2,900,000< 

Di-n-butyl phthalate 12,000e 

2,4-Dinitrophenol 14,000e 

2,4-Dinitrotoluene (c) 9le 

2,3,7,8-TCDD (Dioxin) l.34E-07j l.40E-07i 

alpha-Endosulfan 2.0e 

beta-Endosul fan 2.0e 

Endosulfan sulfate 2.0e 

Endrin 1.27 1.34 

Endrin aldehyde 0.8le 

Ethylbenzene 29,000e 

bis(2-Ethylhexyl) phthalate 59e 
(c) 

Fluoranthene 370e 

Fluorene l4,000e 

Heptachlor (c) 0.00260 0.00265 

Heptachlor epoxide (c) 0.159 l.l 

Hexachlorobenzene (c) 0.0194 0.0198 

Hexachlorobutadiene (c) 2.99 3.6 

Hexachlorocyclopentadiene l7,000e 

Hexachloroethane (c) 84.2 278 

Hexachlorophene 0.0531 0.053 

Indeno(l ,2,3 -cd)pyrene (c) 0.3le 

lsophorone (c) 6,000e 

LHAAP Group 4 Sites 
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Protection of Aquatic Life 

TexasWQC 
Freshwater 

Acute Criteriab,c 
[30TAC 

307.6(c)(l)] 
l.le 

2.5 

0.22 

0.22 

0.22 

0.18 

0.52 

0.52e 

TexasWQC 
Freshwater·· 

Chronic 
Criteriac,ct 
[30TAC 

307.6(c)(l)] 

o.oole 

-

0.002 

0.056 

0.056 

0.056 

0.002 

0.004 

January 2002 
Page 3-17 



Table 3-S (continued) 

Protection of Human Health 

TexasWQC TexasWQC 
Freshwater Freshwater 

Analyte Consumption of Consumption of 
["(c)" indicates a Water and Fish8 Fish Onlya 

carcinogen] [(30 TAC 307.6(d)(l)) [(30 TAC 307.6(d)(l)) 

Lead 4.98 25.3f 

Malathion 

Mercury O.OI2i O.Ol2i 

Methoxychlor 2.2I 2.22 

Methyl bromide 4,000e 

2-Methyl-4,6-dinitrophenol 765e 

Methylene chloride (c) I6,000e 

(Dichloromethane) 

Methyl ethyl ketone 52,9I7 9.94E+06 

Nickel 4,600e 

Nitrate-Nitrogen (as total 10,000 
nitrogen) 

Nitrobenzene 37.3 233 

n-Nitrosodiethylamine 0.0382 7.68 

n-Nitrosodi -n-butylamine 1.84 13.5 

n-Nitrosodimethylamine (c) 8le 

n-Nitrosodiphenylamine (c) 160e 

Parathion (ethyl) 

PCB-1242, -1254, -1221, 

-1232,-1248,-1260,-1016 

Total PCBs 0.0013 0.0013 

Pentachlorobenzene 6.10 6.68 

Pentachlorophenol (c) 1.0 135 

Phenanthrene 

Phenol 4,600,000e 

Pyrene Il,OOOe 

Pyridine 88.1 13,333 

Selenium 50 

Silver (as free iron) 

I,2,4,5-Tetrachlorobenzene 0.24I 0.243 

I, 1,2,2-Tetrachloroethane (c) llOe 

Tetrachloroethylene (c) 5 323 

Thallium 6.3e 

Toluene 200,000e 

Toxaphene (c) 0.005 0.014 

2,4,5-TP [Silvex] 47.0 50.3 

I, I,I-Trichloroethane 200 I2,586 

1,1,2-Trichloroethane (c) 420e 

Trichloroethylene (c) 5 612 

LHAAP Group 4 Sites 
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Protection of Aquatic Life 

TexasWQC 
Freshwater 

Acute Criteriab,c 
[30TAC 

307.6(c)(l)) 

(Note) 72.6 

2.4 

(Note) I,4I5 

0.065 

2.0 

20k 

30 

201 

0.8 

0.78 

TexasWQC 
Freshwater 

Chronic 
Criteriac,d 
[30TAC 

307.6(c)(l)] 

(Note) 2.52 

O.OI -

1.3 

0.03 

(Note) I57 

0.013 

0.014e 

0.014 

13k 

30 

51 

0.0002 

January 2002 
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Table 3-5 (continued) 

Protection of Human Health Protection of Aquatic Life 

TexasWQC TexasWQC ··TexasWQC 
Freshwater Freshwater Freshwater 

Analyte Consumption of Consumption of Acute Criteriab,c 
["(c)" indicates a Water and Fish8 Fish OnlyB [30TAC 

carcinogen] [(30 TAC 307.6(d)(l)] [(30 TAC 307.6(d)(l)] 307 .6( c)(l)] 

2,4,5-Trichlorophenol 953 1,069 136 

2,4,6-Trichlorophenol (c) 65e 

TTHM 100 

Vinyl chloride (c) 2 415 

Zinc (Note) 114 

"For known or suspected carcinogens, the criteria calculated are based on an incremental cancer risk level of I o-s_ 
"Texas acute criteria do not apply within the zone of initial dilution but do apply within a designated mixing zone. 

TexasWQC 
Freshwater 

Chronic 
Criteriac,d 
[30TAC 

307.6(c)(l)] 

64 

-

(Note) 104 

cEPA has issued notice that it intends to revise the aquatic life criteria for copper, silver, lead, cadmium, iron, and selenium and to develop new 
criteria for atrazine, diazinon, nonylphenol, methyl tertiary butyl ether (MTBE) and manganese (64 FR 58409, October 29, 1999) . 

. 'Texas chronic criteria do not apply within the zone of initial dilution or within a designated mixing zone; compliance must be achieved at the 
edge of the mixing zone. 
"These federal AWQC [as listed in 40 CFR 31.36(b)(l)] are potential ARARs only if there is no state promulgated WO standard for a particular 
contaminant. If a state WQ standard is available, the state standard is legally applicable and takes priority over the federal A WQC; if a state WQ 
standard is unavailable, the federal A WQC may be relevant and appropriate, depending on site circumstances (EPA 1989, 1991 ). Federal criteria 
for carcinogens are based on an incremental cancer risk level of 10-6 but, per EPA direction, were recalculated to a risk level of 10·5 for the 
r,urpose of comparison to the Texas risk level of I o-s [ 40 CFR 131.36(b )(I), footnote a]. 
Criterion is for the dissolved fraction in water; all other criteria are for total recoverable concentrations. 
~This criterion is multiplied by a water-effects ratio in order to incorporate the effects of local water chemistry on toxicity. The water-effects ratio 

...--- is equal to 1 except where sufficient data is available to establish a site-specific water-effects ratio. The number preceding the "w" in the 
freshwater aquatic life criteria equations is a EPA conversion factor. 
hThis criterion is expressed as a function of total hardness (mg/L as CaC03) and should be calculated using the listed equation; hardness 
concentrations should be input as mg!L. 
'Criterion expressed as total recoverable and is based on USFDA action levels (I mglkg) in fish tissue; freshwater BCF = 81,700. EPA recently 
issued a new recommended human health water quality criterion of 0.3 mglkg for methylmercury in fish tissue (66 FR 1344, January 8, 200 I) and 
expects the criterion to be used by states as guidance in establishing or updating their water quality standards. 
'This Texas criterion is for all dioxins/furans. 
kThis criterion is expressed as a function of pH using the following equations: ( 1.005(pH)-4.830)e for the acute criterion and ( 1.005(pH)-5.290)e 
for the chronic criterion value displayed corresponds to a pH of7.8. 
'Criterion expressed as total recoverable. 

Note: Value calculated assuming a water-effects ratio of 1 and a default hardness of 100 mg/L as CaCOJ. 

ARAR = applicable or relevant and appropriate requirement 
A WQC =ambient water quality criteria 
BCF = bioconcentration factor 
CCC = criterion continuous concentration 
CFR =Code of Federal Regulations 
CMC = criterion maximum concentration 
CS =chronic criterion for protection of aquatic organisms 
EPA= Environmental Protection Agency 

FR =Federal Register 
LHAAP = Longhorn Army Ammunition Plant 
T AC = Texas Administrative Code 
TTHM = total trihalomethanes 
US FDA= U.S. Food and Drug Administration 
WQ = water quality 
WQC = water quality criteria 

Relevant and appropriate requirements are those substantive environmental protection requirements, 

criteria, or limitations promulgated under federal or state law that, while not applicable, address problems 

or situations sufficiently similar to those encountered at the CERCLA site that their use is well suited to 

the particular site ( 40 CFR 300.5). ~he criteria for determining relevance and appropriateness are listed at 

40 CFR 300.400(g)(2). A relevant and appropriate requirement must be complied with to the same extent 

as an applicable requirement. 
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To qualify as a state ARAR mandating cleanup standards under 40 CFR 300.400(g)(4) of the NCP, a state 

requirement must be (1) promulgated (of general applicability and legally enforceable), (2) an 

environmental or facility siting law or regulation, (3) substantive (not procedural or administrative), 

(4) more stringentthan a comparable federal requirement, (5) identified by the state in a timely manner, 

and (6) consistently applied throughout the state. Pursuant to EPA guidance (1989a), where EPA has 

delegated to the State of Texas the authority to implement a federal program, the Texas regulations 

replace the equivalent federal requirements as the potential ARARs. 

ARARs are generally divided into chemical-, location-, and action-specific requirements. Chelnical

specific ARARs are usually promulgated health- or risk-based numerical values or methods used to 

determine acceptable concentrations of chemicals that may be found in, or discharged to, the 

environment. Location-specific ARARs restrict actions or contaminant concentrations in certain 

environmentally sensitive areas. Action-specific ARARs are usually technology- or activity-based 

requirements or limitations on actions taken with respect to hazardous wastes. 

An on-site action need not comply with administrative parts of requirements identified as ARARs. 

According to EPA guidance (1988b), administrative requirements are mechanisms that facilitate the 

implementation of the related substantive requirements of a statute or regulation (e.g., approval of or 

consultation with administrative bodies, documentation, permit issuance, reporting, record keeping, and 

enforcement). 

The NCP in 40 CFR 300.400(e)(l) exempts on-site actions from having to obtain federal, state, or local 

permits and defines "on-site" as meaning "the areal extent of contamination and all suitable areas in very 

close proximity to the contamination necessary for the implementation of the response action." However, 

on-site actions must still be in compliance with any substantive permit requirements. Off-site actions 

must only comply with requirements that are legally applicable, but they must comply with both the 

substantive and the administrative parts of those requirements. Permits, if required, must be obtained for 

all remedial activities conducted off site [40 CFR 300.400(e)(2)]. Statutory waivers may not be used for 

off-site actions. 

EPA has noted in its CERCLA guidance that if attainment of a numeric value that is a potential chemical

specific ARAR is impossible because the background level of the chemical subject to CERCLA authority 

is higher than that of the potential ARAR, the numeric criterion would not be considered an ARAR 

(EPA 1991). 

In addition to ARARs, 40 CFR 300.400(g)(3) states that federal or state nonpromulgated advisories or 

guidance may be identified as TBC guidance for contaminants, conditions, and/or actions at the site. 

TBCs include nonpromulgated criteria, advisories, guidance, and proposed standards. TBCs are not 
ARARs because they are usually not promulgated and are not enforceable. TBCs may be used to 

interpret ARARs and to determine preliminary remediation goals (PRGs) when ARARs do not exist for 

particular contaminants or are not sufficiently protective to develop cleanup goals. TBCs, such as 
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guidance or policy documents. developed to implement regulations may be considered and used where 

necessary to ensure protectiveness. Potential TBCs evaluated as part of this investigation are listed on the 

ARARs tables and discussed herein. 

Pursuant to EPA guidance (1988a; 1988b), while chemical- and location-specific ARARs can be 

identified and listed in a RI report during the RI phase of the remedial action as the nature and extent of 

contamination at the site is documented, action-specific ARARs should be identified and considered as 

part of the screening and detailed analysis of alternatives during the FS phase. Therefore, action-specific 

ARARs are not included in this report; they will be analyzed and listed in detail in the FS report as 

specific remedial alternatives are developed. Location-specific ARARs will also be addressed in the FS 

once the area requiring action is identified. 

3.2.2 Chemical-Specific ARARs for Soil 

Soil that is treated in situ, or that is excavated, treated ex situ, and then replaced on site may be subject to 

the chemical-specific requirements and guidance identified in this section. Based upon a review of 

federal and state regulations and guidance, the sources of potential ARARsffBCs are: ( 1) TNRCC 

protective concentration levels (PCLs) under the Texas Risk Reduction Program (TRRP) [30 Texas 

Administrative Code (T AC) 350]; (2) EPA's guidance for the cleanup of lead in soil (1994; 1998); and 

(3) EPA's Soil Screening Guidance (1996). 

3.2.2.1 Texas Risk Reduction Program 

The TRRP (30 T AC 350) is the TNRCC' s tiered process for developing cleanup objectives 

(termed PCLs) for contaminated soil and groundwater at sites regulated by certain state-administered 

programs (30 T AC 350.2). The objectives are developed to ensure that risks to human health posed by 

environmental conditions do not exceed acceptable levels and take into account site conditions and land 

use (i.e., residential, commercial/industrial). The Tier 1 PCLs do not address ecological concerns, but the 

process includes a determination as to whether the Tier 1 PCLs must be adjusted downward to ensure 

protection of ecological receptors (30 TAC 350.77). 

The TRRP applies to cleanup actions commencing after May 1, 2000, under the following state programs: 

• 
• 
• 
• 
• 
• 
• 
• 
• 

Municipal Solid Waste (30 T AC 330) 

Underground Injection Control Program (30 TAC 331) 

Composting (30 T AC 332) 

Brownfield Initiatives (30 TAC 333) 

Underground and Aboveground Storage Tanks (30 TAC 334) 

Industrial Solid Waste and Municipal Hazardous Waste (30 T AC 335) 
Hazardous Substances Facility Assessment and Remediation (30 T AC 335) 

Radioactive Substance Rule (30 T AC 336) 

Sludge Use, Disposal and Transportation (30 TAC 312) . 
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Governmental entities, however, that are not responsible parties performing remedial actions under these 

programs are excluded pursuant to a legal applicability clause under 30 TAC 350.4(62). In addition, the 

TNRCC in responding to comments on the proposed rule specifically stated, "this rulemaking is not 

applicable to the federal Superfund program other than that it may apply as an applicable or relevant and 

appropriate requirement" (TRRP Preamble, p. 62, Rule Log No. 96106-350-WA). Therefore, the 

TRRP PCLs are not legally applicable requirements under the ARARs process. 

According to EPA guidance in its CERCI.A Compliance with Other Laws Manual (EPA 1988b), pg. 1-68, 

"a requirement may also be found relevant but not appropriate when another requirement is available that 

was designed to apply to that specific situation, reflecting an explicit decision about the requirements 

appropriate to that situation." The federal NCP includes a process for developing exposure scenarios and 

cleanup levels for federal Superfund sites that is specific to and appropriate for these situations and would 

override the TRRP process. The exposure scenarios and assumptions used for the calculation of PCLs 

under the TRRP methodology are very conservative in nature and limited to soil and groundwater for 

human health exposure pathways. The Tier 1 PCLs do not allow for consideration of lateral transport, but 

require exposure to occur at, above, and below the source area. For all PCLs the only exposures 

considered are residential and commercial/industrial. As such, the TRRP PCLs, while relevant, are not 

sufficiently similar to the scenarios and assumptions established under the CERCLA Risk Assessment 

Guidance (RAG) process (EPA 1989b) for evaluating risk and developing remedial alternatives and 

cleanup levels for CERCLA sites. Finally, there is a written agreement between the Army and TNRCC 

that the Texas Risk Reduction Rules (TRR)(30 T AC 335), rather than the TRRP, will be considered as 

potentially relevant and appropriate requirements for developing alternatives and setting remediation 

levels for LHAAP CERCLA actions. The PCLs will be used as guidance for initial evaluation of soil and 

groundwater contaminant data; site-specific cleanup objectives for soil and groundwater will be developed 

in the FS and will take into consideration all of the ARARsffBC guidance discussed herein. 

3.2.2.2 EPA soil lead cleanup guidance 

EPA has issued interim guidance for lead in soil at CERCLA sites that recommends cleanup levels based 

on studies of lead concentration in the blood of children (EPA 1994; 1998). The guidance recommends 

screening levels of 400 parts per million (ppm) for residential land use. Screening levels are defined as 

levels of contamination above which there may be enough concern to warrant a site-specific study of risks 

and are not meant to be used as cleanup criteria. If a cleanup level for lead in soil is needed, EPA 

recommends that a risk-based level that incorporates potential future land uses be calculated in 

accordance with these guidance documents. Accordingly, proposed end uses for the land will need to be 

considered when developing final cleanup levels, if needed, for lead in soil. 

EPA recently published a final rule establishing standards for lead-based paint hazards in pre-1978 
housing and child-occupied facilities [66 Federal Register (FR) 1206, January 5, 2001; effective 

March 6, 2001]. It establishes, among other things, a standard defined as "soil-lead hazard" as follows: 

"A soil-lead hazard is bare soil on residential real property or on the property of a child-occupied facility 
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that contains total lead equal to or exceeding 400 ppm in a play area or an average of 1200 ppm of bare 

soil in the rest of the yard based on soil samples" (40 CPR 745.65). This standard applies only to 

residential real property, not to any soil or property, so would not be legally applicable (under the ARARs 
process) to remediation of contaminated soil under CERCLA. 

In the preamble to the final rule, EPA specifically addresses the relationship of the soil hazard standard to 

Superfund soil cleanup standards (66 FR 1233): "The [Toxic Substances Control Act] TSCA soil hazard 

levels of 400 ppm (play areas) and an average 1200 ppm (rest of yard) should not be understood as a 

minimum cleanup level for lead in soil at hazardous waste sites, and levels greater than these coUld be 

consistent with CERCLA requirements, depending on site-specific factors. Soil lead levels less than 

these still may pose serious health risks and may warrant timely response actions including abatement. 

The hazard standard in this TSCA rule was intended as a 'worst first' level that will aid in setting 

priorities to address the greatest lead risks promptly at residential and child-occupied facilities affected by 

lead-based paint ... the studies that take place at CERCLA or [Resource Conservation and Recovery] 

RCRA sites involve multiple hazardous substances ... that require that response levels be developed with 

site-specific information." EPA also states that its soil lead guidance [Office of Solid Waste and 

Emergency Response (OSWER) Directives 9355.4-12 and 9200.4-27P], which recommends that the 

integrated exposure uptake biokinetic model be applied to use site-specific information to develop a 

cleanup level for lead, should guide cleanup at these sites rather the TSCA lead-based-paint rule . 

. ~. Therefore, this lead-based-paint rule is not an ARAR for cleanup of lead-contaminated soil at CERCLA 

sites. 

3.2.2.3 EPA Superfund soil screening guidance 

In October 1999 EPA withdrew its proposed Subpart S corrective action rule, which had proposed soil 

action levels that would trigger corrective action measures for solid waste management units at hazardous 

waste management facilities under RCRA, because EPA determined the rule was not necessary 

(64 FR 54604, October 7, 1999). The action levels in the proposed rule were considered by EPA in the 

development of its Superfund Soil Screening Guidance issued May 31, 1996 (61 FR 27349). 

The Soil Screening Guidance is presented in three documents: (l) a Quick Reference Fact Sheet 

(EPA 1996), which provides an overview of the development and use of soil screening levels (SSLs); 

(2) a User's Guide, which provides details for implementing a simple method for calculating site-specific 

SSLs; and (3) a Technical Background Document, which presents generic SSLs and the technical 

foundation for the methods for establishing SSLs. The guidance is intended to be used to screen out 

areas, exposure pathways, or chemicals of concern from further consideration, assuming certain 

conditions are present, or to determine that further study is warranted at a site. EPA notes that it is not a 

rule, does not have the force of a regulation, nor should it be interpreted to represent cleanup standards for 

soil at a site. The guidance is not an ARAR or TBC for setting final cleanup standards for soil. 
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3.2.3 Chemical-Specific ARARs for Air 

Proposed remedial action alternatives (other than a "no action" alternative) developed during the FS stage 

may involve excavation activities that may release fugitive particulate matter into the ambient air. 

Contaminants emitted into the air during remediation must meet certain chemical-specific ARARs; 

however, because these requirements are triggered by a proposed action, they will be addressed as action

specific ARARs in the FS. 

3.2.4 Chemical-Specific ARARs for Surface Water 

There is the potential for contaminants in soil or groundwater to leach into or be transported to surface 

water bodies in the area. If it is determined that these pathways of contamination exist, remediation of the 

surface water must ensure that chemical-specific ARARs for surface water are met. These ARARs, as 

listed in Table 3-5, include the legally applicable Texas surface water quality standards (30 T AC 307) 

and, for those contaminants that have no Texas surface water quality standard set, the relevant and 

appropriate federal Ambient Water Quality Criteria (AWQC). The Texas pollutant effluent standards 

(30 TAC 314) and the pretreatment requirements for existing sources of pollution (30 TAC 315) will be 

addressed as action-specific ARARs in the FS if the proposed alternatives include effluent pretreatment 

and/or discharge. 

3.2.4.1 State surface water quality standards 

Texas has promulgated water quality standards in 30 T AC 307 for toxic materials in surface waters. 

These standards for chemical constituents must be met in waters of the State, depending on the site

specific classifications for the particular waters or segments of waters (as listed in 30 TAC 307.10, 

Appendices A-E) and for those waters for which there is no specific use designation (30 TAC 307.4). 

The numeric standards are found at 30 TAC 307.4 (General Criteria), 30 TAC 307-.5 (Antidegradation), 

30 TAC 307.6 (Toxic Materials) (as listed in Table 3-3), and 30 TAC 307.7 (Site-Specific Uses and 

Criteria). 30 TAC 307.8 (Application ofthe Standards) and 30 TAC 307.9 (Determination of Standards 

Attainment) addt:ess how compliance with the standards is implemented and measured. As potentially 

impacted surface water at the LHAAP site is evaluated, compliance with these surface water quality 

standards will be addressed. 

3.2.4.2 Federal Ambient Water Quality Criteria 

The federal AWQC, as listed in 40 CFR 131.36(b)(l) [EPA's Section 304(a) Criteria for Toxic 

Pollutants], are potential ARARs for surface water. The federal A WQC are typically incorporated by 

individual states into their promulgated water quality standards for individual surface water bodies in the 

state. A state's promulgated standards then become the legally applicable standards for these surface 

water bodies. CERCLA Section 12l(d)(2)(A) and the NCP at 40 CFR 300.430(e)(2)(i)(E) specifically 

state that remedial actions shall at least attain federal A WQC if they are "relevant and appropriate under 
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the circumstances of the release." If there is no state promulgated water quality standard for a particular 

contaminant, but a federal AWQC is available, the federal AWQC would,be,considered relevant and 

appropriate for that particular contaminant. The federal numeric A WQC will be addressed and included 

as ARARs in documents evaluating surface water contamination. 

3.2.5 Chemical~Specific ARARs for Groundwater 

Contaminants in soil have the potential to leach into the underlying groundwater. If the RI determines that 

groundwater has been contaminated from leachate and/or soil at levels exceeding the chemical-specific 

limits identified in Table 3-4, direct remediation of the groundwater or remediation of the source(s) 

contributing to the groundwater contamination may be necessary and would be addressed in the FS. The 

sources of potential ARARs and TBC guidance for groundwater remediation at the LHAAP site include 

the TRRP PCLs and the federal and state public drinking water system standards. 

3.2.5.1 State groundwater quality standards 

Texas has no general promulgated groundwater quality standards that limit the concentration of particular 

chemical constituents in groundwater based on classification. Under the TRRP, however, the state has 

promulgated PCLs for remediation of contaminated groundwater. As with soil, the standards for 

groundwater remediation are developed to ensure that risks to human health posed by environmental 

conditions do not exceed acceptable levels and take into account site conditions and land use 

(i.e., residential, commercial/industrial); the groundwater near the LHAAP site is used as a source of 

drinking water. The Tier 1 groundwater PCLs do not address ecological concerns, but the process 

includes a determination as to whether the Tier 1 PCLs must be adjusted downward to ensure protection 

of ecological receptors (30 T AC 350. 77). Governmental entities that are not responsible parties 

performing remedial actions under state-administered programs are excluded pursuant to a legal 

applicability clause under 30 TAC 350.4(62) from the TRRP; therefore, the TRRP PCLs are not 

applicable requirements under the ARARs process. However, the Tier 1 PCLs for groundwater are 

included in Table 3-4 as guidance to be used for initial evaluation of groundwater and, as appropriate, for 

the development of site-specific remediation levels. 

3.2.5.2 State/federal Safe Drinking Water Act MCLs/MCL goals 

Federal sources of potential ARARs are the MCLs (40 CFR 141.12, 141.61, and 141.62) and the nonzero 

MCLGs (40 CFR 141.50 and 141.51) under the federal Safe Drinking Water Act of 1974. The federal 

drinking water standards are typically incorporated by individual states into their promulgated water 

quality standards for public water supply systems in the state. A state's promulgated standards (as listed 

under 30 TAC 290 Subchapter F for: Texas) then become legally applicable standards, as measured at the 

tap, for these systems and are administered by the state under an EPA-authorized program. 
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The NCP at 40 CFR 300.430(e)(2)(i)(B) and (C) states that federal MCLGs set at levels above zero may 

be relevant and appropriate requirements for contaminants in groundwater determined to be a current or 

potential source of drinking water. If an MCLG is determined not to be relevant and appropriate 

(based upon criteria listed in 40 CFR 300.400(g)(2)] or the MCLG is set at zero, the corresponding MCL 

is the cleanup standard for such groundwater, where the MCL is relevant and appropriate under the 

circulmstances of the release. The groundwater at the LHAAP site has apparently never been officially 

classified, either pursuant to TAC 350.52 (Groundwater Resource Classification) or the Texas 

Groundwater Protection Committee's unpromulgated groundwater classification system, as a Class I 

groundwater or a public water supply system. The groundwater at the installation could be consicfered a 

potable resource water, however, since it is used as drinking water by on-site industrial workers. 

Therefore, federal and state MCLs and non-zero MCLGs may be relevant and appropriate requirements 

for the cleanup of LHAAP groundwater. 

Pursuant to EPA guidance ( 1989a), where the EPA has delegated to a state the authority to implement a 

federal program, the state regulations replace the equivalent federal requirements as the potential ARARs. 

Table 3-4 lists the TNRCC promulgated MCLs. The federal MCLs are also listed in the event that no state 

standard is available for a particular contaminant. All federal nonzero MCLGs for these contaminants are 

identical to the MCLs and are, therefore, not listed in Table 3-4. Texas has no promulgated MCLGs. 

The federal proposed MCLs, proposed nonzero MCLGs, and secondary MCLs are sources of potential 

TBCs. Secondary drinking water standards are unenforceable federal guidelines regarding taste, odor, color, 

and certain other aesthetic effects of drinking water that are recommended to the states by EPA as 

reasonable goals for drinking water. As such, these federal secondary MCLs are not environmental 

protection criteria that meet the definition of ARARs or TBC guidance. The federal proposed MCLs and 

nonzero MCLGs, however, are included as TBCs in Table 3-4 and are footnoted as such. 

Texas has promulgated the federal secondary MCLs in 30 TAC 290.118 as secondary maximum 

contaminant levels (SMCLs) applicable to all public water systems and considers these SMCLs as 

enforceable limits; therefore, these limits are potential ARARs. In that context, while not legally 

applicable to the LHAAP groundwater because it is not officially classified as a potable resource water, 

the SMCLs may be considered relevant and appropriate for this groundwater that is being used as a 

source of drinking water. The available Texas SMCLs are listed in Table 3-4. 
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4.0 INDEPENDENT WASTE PROCESS AND WASTE RACK SUMPS 

This section provides an overview of the RI activities performed at the facility's waste process sumps and 

waste rack sumps that are not associated with a specific facility covered within this document. The 

purpose of the RI is to define the nature and extent of contamination caused by the facility's operation of 

the sumps and how the residual sump contents and associated soils have been impacted. This section 

describes the physical characteristics and investigation activities and compiles the analytical data generated 

during the Phase I and Phase ill investigations to document the nature and extent of the contamiJ!ation 

detected in the soils adjacent to the waste process sumps and waste rack sumps at the LHAAP facility. 

Only data collected for sumps not associated with Group 4 sites are presented in this section. 

4.1 WASTE PROCESS SUMPS AND WASTE RACK SUMPS BACKGROUND 

This section describes all the waste process and waste rack sumps, their history, and the information 

collected about them before initiation of the RI activities. 

4.1.1 Site Description 

There are 125 process waste process sumps and 20 waste rack sumps distributed among 76 buildings 

and/or locations throughout LHAAP, as shown on Figure 4-1. The majority of the sumps were located 

within two main production areas: Plant 2 Area (Site 46) and Plant 3 Area (Site 47). The other sumps 

were located within the Shop Area (Site 35A), Chemical Laboratory (Site 35B), Y-Area (Site 48), and 

Static Test Area (Site 35C). In addition, four sumps-S-114, S-115, S-116, and S-118-are associated 

with Site 18 and Site 29, which are Group 2 sites. 

4.1.2 Waste Process Sumps and Waste Rack Sumps History 

Two general classes of waste sumps exist at LHAAP: ( 1) process waste sumps specific to buildings in 

production areas and (2) related facilities and sumps associated with waste racks in central locations 

throughout production areas. 

Process waste sumps consisted of rectangular, square, or circular concrete sumps constructed with the top 

at or slightly above grade. There was a considerable variation in sump configuration. dimensions, and 

volumes. Depths of sumps varied from 1.5 feet to 11 feet, with most sumps having wood and/or metal 

covers equipped with liquid gauging devices and access doors for sump content removaL Drain lines 

leading from the process facilities to waste sumps were typically covered concrete and/or tile troughs 

constructed at grade level. 

Waste rack sumps were outdoor waste racks constructed at centralized production area locations during 

1984 and 1985. Each waste rack sump consisted of a covered metal grate suspended above a shallow, 
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ground. level concrete catch basin. Process containers were placed on these racks prior to collection and 

disposal. Rainwater runoff from waste racks was collected in the concrete catch basins and transported via 

a drain trough [a covered 5-foot-length of 12-inch-diameter polyvinyl chloride (PVC) pipe] to 

accompanying waste rack sumps. Each sump had a rated capacity of 260 gallons with an overflow 

capacity of 360 gallons. 

Because of the age and construction of the sumps at LHAAP, releases of sump materials were a possible 

source of contamination for area surface water, sediments, soils, and groundwater. The presence of 

structural joints and drain lines as well as the potential for fracture of these joints, created a potential for 

subsurface release along drain lines or beneath sumps. Activation of deluge fire protection systems also 

created the potential for sump overflow to the environment. Large volumes of water were periodically 

released to suppress fires, which resulted in localized flooding at buildings equipped with deluge fire 

protection systems (USACE 1994). 

4.1.3 Pre-Phase I Investigations 

Two investigations or inventories were conducted during the operation of the plant and before the initiation 

of RI activities. 

4.1.3.1 Wastewater collection system and treatment evaluation 

Initial field investigative activities relative to the Group 4 sumps began in November 1991 when BCM 

Engineers was retained by the LHAAP Operating Contractor, Thiokol, to evaluate the integrity of the 

sumps system and the industrial wastewater treatment system at LHAAP (BCM 1992). Although the focus 

was to develop more efficient wastewater management alternatives, the locations of all 125 sumps were 

surveyed and limited subsurface investigations were conducted at 12 of the sump locations. The 

subsurface investigation consisted of drilling 12 subsurface soil borings, one at each of 12 randomly 

selected sump sites, and collecting 24 soil samples (top and bottom of boring) for chemical analysis. 

Based on the inspection of the sumps, BCM concluded that the structural integrity of many of the sumps 

was questionable and that many sumps appeared to have overflowed into nearby drainage ditches or onto 

the ground surface (BCM 1992). Analytical results of soils indicated that VOC contamination consisting 

primarily of trichloroethene (TCE) in concentrations up to 25,000 J.!g/kg were present adjacent to 7 of the 

12 sumps sampled. Table 4-1 summarizes the analytical results of the BCM soil sampling field activities 

for the sump S-116 associated with Site 18, a Group 2 site. Other soil results are presented in the site

specific text later in this document. 
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Table 4-1 
Summary of BCM Sump Soil Boring Results, Group 4 RI, LHAAP, Karnack, Texas 

Sum> 116 
Parameter Units 0-2 Feet 8-10 Feet 

pH s.u. 9.5 6.8 
Total organic carbon mglkg 5,790 22,700 
Total solids percent 78.9 84.1 
Aluminum mglkg 5,370 6,750 
Arsenic mglkg 1.53 0.084 -
Barium mglkg 23.6 337 
Beryllium mglkg ND ND 
Chromium mglkg 6.54 7.65 
Lead mglkg 8.04 9.83 
Mercury mglkg NA 0.119 
Magnesium mglkg 361 485 
Selenium mglkg ND ND 
Methylene chloride Jlg/kg ND 1,660 
Toluene Jlg/kg ND 618 
1, 1,1-Trichloroethane Jlg/kg ND 1,030 
Trichloroethene Jlg/kg 21.5 25,000 

Note: Purgeable organics not detected at any location include: acrolein; acrylonitrile; benzene, bromoform; carbon tetrachloride; chlorobenzene; 
dibromochloromethane; bromochloromethane; chloroethane; 2-chloroethylvinylether; chloroform; 1,1-dichloroethane; I ,2-dichloroethane; 
1.2-dichloropropane; cis-1,3-dichloropropene; trans-! ,3-dichloropropene; ethylbenzene; bromomethane; chloromethane; 1,1,2,2-tetrachloroethane; 

. /-- trans-) ,2-dichloroethene; 1,1 ,2-trichloroethane; and vinyl chloride. 

BCM = BCM Engineers 
LHAAP = Longhorn Army Ammunition Plant 
N A = not analyzed 

4.1.3.2 USACE sumps inventory 

ND = not determined 
RI = remedial investigation 
S. U. = standard unit 

Recognizing that the advanced age and poor design of many of the sumps at LHAAP created a potential 

for environmental contamination, the USACE conducted a detailed inventory of all active, inactive, and 

closed sumps at LHAAP in 1993. The inventory identified a total of 125 process sumps and 20 sumps 

associated with process waste racks distributed among 76 buildings located throughout the Plant 

Production Areas, Y -Area, and Static Test Area. Each sump location was identified by number, 

operational status, dimensions, and volume (USACE 1994). Table 4-2 summarizes the waste process 

sumps identified in the inventory report. In addition, site photographs and detailed maps showing the 

location of each sump and associated drain lines relative to production buildings were provided in the 

inventory report. Results of the sumps inventory were used to develop detailed soil and groundwater 

investigation work plans. 
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Table4-2 
Process Waste Sump Characteristics Summary as of 1993, Group 4 RI, LHAAP, Karnack, Texas 

Sump Building 
Number Site Number Status Contents 

01 46 P-1 Active Liquid 
02 46 P-3 Active Liquid 
03 46 P-3 Active Liquid 
04 46 P-3 Inactive Liquid 
05 46 P-3 Closed Sand 
06 46 P-116 Inactive Liquid 
07 46 P-ll6 Active Liquid 
08 46 P-II7 Active Liquid 
09 46 P-1I7 Active Liquid 
IO 46 P-I18 Active Liquid 
II 46 P-l18 Active Liquid 
I2 46 P-II8 Active Liquid 
I3 46 P-118 Inactive Liquid 
I4 46 B-5 Closed Sand 
IS 46 B-7 Unknown Liquid 
I6 46 B-7 Active Liquid 
17 46 B-9 Closed Liquid 
18 46 B-9 Closed Sand 
19 46 B-10 Active Liquid 
20 46 B-I1 Active Liquid 
2I 46 B-12 Active Liquid 
22 46 B-13 Active Liquid 
23 46 B-I4 Active Liquid 
24 46 B-I5 Active Liquid 
25 46 B-I6 Active Liquid 
26 46 ShedC Active Liquid 
27 46 P-9 Active Liquid 
28 46 P-I24 Active Liquid 
29 46 P-I23 Active Liquid 
30 46 2I2-I2 Active Liquid 
3I 46 212-I2 Inactive Liquid 
32 46 212-I4 Active Liquid 
33 46 2I2-I4 Inactive Sand 
34 46 212-16 Active Liquid 
35 46 2I2-18 Active Liquid 
36 46 P-122 Removed ---
37 46 2I2-29 Closed Sand 
38 46 212-32 Active Liquid 
39 46 212-33 Removed ---
40 46 212-33 Active Liquid 
4I 46 212-35 Active Liquid 
42 46 2I2-37 Active Liquid 
43 46 2I2-38 Closed Liquid 
44 47 25-C Closed Liquid 
45 47 25-C Active Liquid 
46 47 25-C Removed ---
47 47 25-D Active Liquid 
48 47 26-E Active Liquid 

49 47 26-E Active Liquid 
50 47 26-E Active Liquid 
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Outside Dimensions (ft) 
L w Depth Dia. 
15 5 5 ---
9.4 5.5 5 ---
9.4 5.5 5 ---
9.4 5.5 5 ---
9.4 5.5 4 ---
9.4 5.5 II ---
9.4 5.5 9 ---
ll.5 7.5 5 ---
11.5 7 7 ---
9.4 5.5 9 ---
9.4 5.5 II ---
9.4 5.5 10 ---
9.4 5.5 9 ---
9.3 5.5 4 ---
9.4 5.5 5 ---
--- --- 4 5 
9.4 5 2.5 ---
--- --- 5 6 
9.5 5.5 5 ---
9.3 5.3 5.5 ---
I4 5 3.5 ---
9.3 4.3 7 ---
I4 5 3.5 ---
10 5.5 1.5 ---

9.2 5.3 5 ---
8.3 8.7 3.5 ---
13.5 5.3 5 ---
--- --- 3 4.8 
9.4 5.5 II ---
--- --- 3 5.4 
--- --- 3 5.4 
--- --- 3.5 6 
--- --- 4.0 4.3 
--- --- 3 5.7 
--- --- 3.5 5 
--- --- --- ---
--- --- 3 4.3 
6 6 2 ---
--- --- --- 2.5 
6.5 4.5 3 ---
--- --- 3 4 
--- --- 3 4 
--- --- 1.5 3.5 
9.4 9.4 4 ---
9.4 9.4 6.5 ---
--- --- --- ---
11 II 1.5 ---
9.3 4.3 --- ---

6 3 3 ---
9.3 4.3 4 ---

Volume 
(2al) 
2,030 
1,755 
1,675 
1,835 
1,271 
3,623 
2,904 
2,922 
3,545 
2,990 
3,584 
3,I56 
2,922 
I,077 
I,596 
476 
7I8 
I,077 
I,476 
1,750 
I,456 
I,683 
1,596 
539 

I,537 
I,586 
2,364 
374 

3,553 
535 
556 
738 
162 
516 
486 
---
330 
400 
---

559 
270 
276 
106 

2,394 
3,763 

---
1,076 

Unknown 

280 
977 

Comments 

-

Location unknown 
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Sump Building 
Number Site Number Status 

51 47 26-E Active 
52 47 28-G Closed 
53 47 29-D Active 
54 47 31-G Active 
55 47 31-G Active 
56 47 32-H Inactive 
57 47 33-G Closed 
58 47 36-B Removed 

59 47 41-E Closed 
60 47 42-E Inactive 
61 47 42-H Active 
62 47 45-E Closed 
63 47 45-E Closed 
64 47 45-E Closed 
65 47 45-E Unknown 
66 47 45-E Active 
67 47 45-E Closed 
68 47 46-A Inactive 
69 47 46-B Inactive 
70 47 50-G Active 
71 47 54-F Inactive 

72 47 54-F Inactive 
73 47 54-G Closed 
74 47 54-G Active 
75 47 54-G Active 
76 47 54-H Active 
77 47 54-H Active 
78 47 68-C Active 
79 47 68-C Active 
80 47 68-C Closed 

81 47 68-F Inactive 
82 47 68-F Inactive 
83 47 68-F Inactive 
84 47 68-G Closed 
85 47 68-G Closed 
86 47 68-G Inactive 
87 47 68-G Closed 
88 47 68-G Closed 
89 47 68-G Closed 
90 47 68-G Active 
91 47 75-1 Inactive 
92 47 75-1 Inactive 
93 47 75-1 Inactive 
94 48 16-Y Closed 
95 48 34-Y Active 
96 48 34-Y Closed 
97 48 38-Y Active 
98 48 38-Y Closed 
99 48 38-Y Active 
100 48 45-Y Closed 
101 48 45-Y Active 
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Table 4-2 (continued) 

Outside Dimensions (ft) 
Contents L w Depth Dia. 

Liquid 6 3 6 ---
Sand 8 5 2 ---

Liquid 13 7 7 ---
Liquid 7.4 4.4 5 ---
Liquid 7.4 4.4 4.5 ---
Liquid 7.6 3.5 3 ---
Sand 11.3 7.3 6 ---
--- --- --- --- ---

Sand 17.5 5.5 4 ---
Liquid 17.5 5.5 5 ---
Liquid 9.8 9.6 8 ---
Sand 9 6.3 2.5 ---
Sand 9.5 6 2.5 ---
Sand 9.5 6 4 ---

Liquid 9.5 6 4 ---
Liquid 9 6 4 ---
Sand 9 6 3 ---

Liquid 9.5 6 5.5 ---
Liquid 7.3 5.5 5.5 ---
Liquid 21.3 6 7 ---
Liquid 9 6 6 ---
Liquid 9 6 6 ---
Liquid 9 6.4 2.5 ---
Liquid 6.3 4.4 3 ---
Liquid 9.5 6.5 3.5 ---
Liquid 9.3 6.4 6 ---
Liquid 9.3 6.4 6 ---
Liquid --- --- 3.5 4.3 
Liquid --- --- 3.5 4.3 

Unknown 7.3 4.6 l ---

Liquid 22 10 9 ---
Liquid 13.4 7.4 6 ---
Liquid 13.4 7.4 8.5 ---
Liquid 6 5 1.5 ---
Sand 7 7 3.5 ---

Liquid 15.4 15 7 ---
Liquid 6 5 2.5 ---
Liquid 8.4 7.4 6 ---
Sand 8.4 7.4 6 ---

Liquid 11.4 9 8 ---
Liquid 9.4 7.3 5 ---
Liquid 9.4 7.3 6.5 ---
Liquid 9.4 7.3 5.5 ---
Sand --- --- 2 6 

Liquid 7.7 7.5 5.5 ---
Sand --- --- 1.5 5 

Liquid --- --- 4 5.25 
Sand --- --- 2 6 

Liquid --- --- 2 3.7 
Liquid --- --- 1.5 6 
Liquid --- --- 4 5.5 

Volume 
(gal) 
598 
524 

4,424 
978 
875 
496 

3,141 
---

2,633 
3,110 
5,224 
943 
943 

1,346 
1,481 
1,481 
943 

1,941 
1,372 
6,134 
2,020 
2,169 
898 
501 

1,346 
2,268 
2,222 
359 
386 
200 

13,713 
3,839 
5,470 
200 

1,048 
11,310 

441 
2,513 
2,513 
5,685 
2,066 
2,893 
2,464 
355 

2,006 
212 
624 
405 
159 
265 
661 
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Comments 

-
Drain present, sump 

removed 

Could not remove 
cover 
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Table 4-2 (continued) 

Sump Building Outside Dimensions (ft) 
Number Site Number Status Contents L w Depth Dia. 

102 35C 16-T Closed Sand 8 8.3 4 ---
103 35C 16-T Closed Sand 9.3- 9.3 4 ---
104 35C 16-T Closed Sand 8.3 8.3 7.5 ---
105 35C 16-T Closed Sand 9.3 9.3 4 ---
106 60 401 Removed --- Unknown 
107 46 403 Closed Liquid --- --- 2 5 
108 46 406 Closed Sand 9.3 5.4 1.5 ---
109 46 408 Closed Liquid 9.3 5 2 ---
110 46 207 Inactive Liquid 6.4 4.4 4.5 ---
Ill · 35A 722-P Active Liquid 2 2 3.5 ---
112 35A 722-P Active Liquid --- --- 4.5 3 
113 35A 744 Inactive Liquid --- --- 4 3.5 
114 18 25-X Active Liquid 19.4 12 3.5 ---
115 18 33-X Active Liquid 20 10 7 ---
116 18 37-X Inactive Liquid 19.4 12 5.5 ---
117 35A 744-A Active Solids --- --- --- 6 
118 29 813 Active Liquid 8 8 3 ---
119 35A 725 Closed Concrete 7.4 5.3 5 ---
120 35A 725 Closed Concrete 15.7 5.3 4 ---
121 47 32-H Inactive Liquid Unknown --- ---
122 60 401-C Active Liquid 7 7 4 ---
123 48 18-Y Active Liquid --- --- --- ---

723 35A 723 Active Liquid 16 4 --- ---
800 35C 23-T Active Liquid II 10.3 --- ---

Bolded text indicates the four sumps discussed in Section 4.0. Others are discussed in site-specific sections. 

Dia. = diameter 
L =length 
LHAAP = Longhorn Army Ammunition Plant 

Rl = remedial investigation 
W =width 

4.2 PHYSICAL CHARACTERISTICS OF SITE 

027341 

Volume 
(gal) Comments 
1,833 
2,394 
3,351 
2,199 

--- Powerhouse interior 
297 
393 
617 -
748 
55 

233 
276 

5,554 
9,273 
8,954 
714 Vehicle wash 

1,283 
1,192 Filled with concrete 
2,042 Filled with concrete 
2,407 Swampy area 
1,212 
743 Aboveground tank 
--- Unnumbered sump 
--- Sump at tank farm 

Since the waste sumps are located throughout LHAAP, information concerning the topography, soils, and 

geology is provided in Section 1.2.3 of this report. 

4.3 REMEDIAL INVESTIGATION ACTIVITIES 

This section describes the activities completed during the Phases I and ill investigations at the waste 

process sumps S-114, S-115, S-116, and S-118. Subjects addressed include contaminant sources and soil 

investigations. Table 4-3 summarizes the field activities completed during each investigation phase. 

LHAAP Group 4 Sites 
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Table 4-3 
Waste Process and Waste Rack Sump Investigation Activities, Group 4 RI, LHAAP, Karnack, Texas 

Phase I 

• Completion of 8 soil borings and collection of 20 soil samples at 4 waste process sumps 
• Completion of 12 soil background borings (BG-1 through BG-12) to a depth of 11ft and collection 

of 2 soil samples (0-2 ft and 9-11 ft) at each location 
• Collection of 1 fluid sample from sump location S-116 

Phase III 

• Collection of 6 soil samples at 2 intervals 0-0.5 ft and various depths to a maximum of 17 ft bgs 

bgs = below ground surface RI = remedial investigation 
LHAAP = Longhorn Army Ammunition Plant 

4.3.1 Contaminant Source Investigation 

The primary sources of potential contaminants associated with the waste process and waste rack sumps are 

waste materials periodically disposed of at the sumps. To determine the condition of sump residues that 

remained at the sumps, samples of sludge and liquid from location S-116 were collected during the Phase I 

investigation. The samples were analyzed for VOCs, semivolatile organic compounds (SVOCs), and 

metals. 

4.3.2 Background Investigation 

During the Phase I investigation, 12 background soil borings (BG-1-BG-12) were sampled at two intervals 

(0-0.5 feet and 9-11 feet). Samples were analyzed for VOCs, SVOCs, 19 metals, and cyanide. The 

results of the background samples were to have been used to calculate values for comparison with the soil 

sump data generated in 1993. However, the locations chosen to represent background are within areas of 

the facility that are potentially impacted by other site contaminant sources. Therefore, these background 

values are not used in this report. 

4.3.3 Surface and Subsurface Soil Investigation 

Forty soil samples were collected and submitted for chemical analysis during the Phase I and Phase III 

investigations at the locations adjacent to the four sumps. The samples were analyzed for VOCs, SVOCs, 

and metals. None of the sumps covered in this section were selected for additional analysis of explosive 

compounds, cyanide, or total petroleum hydrocarbons (TPH). Recovered soil samples from each sump 

location were visually classified for lithologic characteristics using the Unified Soil Classification System 

(USCS) and recorded on the geologic boring logs presented in Appendix A. 

The Phase III investigation was developed to provide information on three metals (beryllium, nickel, and 

vanadium) that were not analyzed for during the Phase I investigation and to provide additional soil 

information for risk assessment purposes. 

LHAAP Group 4 Sites 
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Six soil borings were completed during the Phase III 
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investigation with six soil samples analyzed for beryllium, nickel, and vanadium. In addition, six soil 

samples collected near three process sumps were also analyzed for pesticides, polychlorinated biphenyls 

(PCBs), and dioxins/furans. Survey data for the soil borings completed during the Phase ill investigation 

are provided in Appendix A. 

4.4 NATURE AND EXTENT OF CONTAMINATION 

Field activities to delineate the extent of soil contamination resulting from the operation of the facility's 

waste process and waste rack sumps not associated with Group 4 sites were included in Phase I and 

Phase ill investigations. The following section summarizes the detected compounds and associated 

concentrations for the sump contents and associated soil samples. Duplicate samples are included in the 

evaluation but not in the analytical test summary count. Table 4-4 summarizes the media tested and 

analyses performed during each investigation. A complete list of detected constituents by media is 

presented in Appendix C. 

This section provides an overview of the sump content and soil results for those sumps not associated with 

Group 4 sites. A summary of the sumps associated with each of the Group 4 sites is provided in the 

respective sections of this report. 

The following subsections summarize the compounds identified and range of detected concentrations for 

each medium sampled that was associated with the waste process and waste rack sumps. Analytical results 

are compared and compounds that exceeded background and PCL values are identified. Sump contents 

and soil media sample analysis results are also summarized. 

Table 4-4 
Analytical Test Summary for Non-Group 4 Waste Process Sumps, Group 4 Rl, LHAAP, Karnack, Texas 

Investigation I Medium 
Phase I 

Sump Contents 
Background Samples 
Surface Soils 
Subsurface Soils 

Phase III 
Surface Soils 
Subsurface Soils 

*Beryllium, nickel, and vanadium analysis only 

UIAAP = Longhorn Army Ammunition Plant 
PCB = polychlorinated biphenyl 
RI = remedial investigation 

LHAAP Group 4 Sites 
Remedial Investigation Report, Final 

VOCs SVOCs 

1 1 
24 24 
8 8 
12 12 

Analytical Tests 
PCBs/ Dioxins/ 

Pesticides Furans 

3 3 
3 2 

SVOC = semivolatile organic compound 
VOC =volatile organic compound 

Metals 

1 
24 
8 
12 

3* 
3* 
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4.4.1 Sump Content Results 

During the Phase I investigation, one liquid sample was collected from sump S-116 and analyzed for 

VOCs, SVOCs, and metals. Table 4-5 is a compilation of the sump fluid analytical data comparing 

measurable concentrations to groundwater PCLs. Groundwater PCLs would not be used as a cleanup level 

for sump contents, but they do serve as an interesting comparison. 

Five VOCs were detected in the liquid sample collected from sump S-116 during the Phase I field 

activities. No SVOCs were detected in the sample. Antimony, arsenic, barium, chromium, copper, 

potassium, and zinc were detected in sump S-116 at levels exceeding groundwater background values. 

However, of these metals, only antimony, barium, and chromium exceeded drinking water PCLs. The 

greatest exceedance was by antimony, which was detected at 10 times greater than the PCL. Of the VOCs 

detected, only tetrachloroethene (PCE) and TCE exceeded drinking water PCLs (both 5 p.g!L). No sludge 

sample was collected from sump S-116. 

Table 4-5 
Summary of Sump S-116 Fluid Detections, Group 4 RI, LHAAP, Karnack, Texas 

Background 
Parameter Units Concentration Value 

Volatile Or~anic Compounds 
Acetone j..lg/L 2417 
1, 1-Dichloroethane j..lg/L 13.1 
Tetrachloroethene j..lg/L 15.8 
1,1, 1-Trichloroethane j..lg/L 72.2 
Trichloroethene j..lg/L 12 

Metals 
Aluminum (mg!L) 10 13.4 
Antimony (mg/L) 0.062 -
Arsenic (mg/L) 0.04 0.022 
Barium (mg!L) 6.3 1.99 
Cadmium (mg/L) 0.0041 0.055 
Calcium (mg!L) 21.2 308 
Chromium (mg!L) 0.209 0.11 
Cobalt (mg/L) 0.0037 0.053 
Copper (mg!L) 0.327 0.043 
Iron (mg!L) 3.36 68 
Lead (mg!L) 0.095 0.3 
Magnesium (mg!L) 36.7 277 
Manganese (mg!L) 0.251 11.8 
Mercury (mg/L) 0.00026 0.001 
Potassium (mg/L) 19.6 4.3 
Silver (mg!L) 0.0052 0.03 
Strontium (mg!L) 2.37 6.15 
Zinc (mg!L) 1.24 0.23 

Bold - Concentration exceeds PCL and is above background 

LHAAP = Longhorn Army Ammunition Plant PCL = protective concentration level RI = remedial investigation 

LHAAP Group 4 Sites 
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PCL 

7,300 
7,300 

5 
100 
5 

0.2 
0.006 
0.05 

2 
0.005 

-

0.1 
4.4 
1.3 
-

0.015 
-

10 
0.002 

-
-

22 
22 
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4.4.2 Soil Results 

During Phase I field activities, 20 soil samples were collected for analysis from eight borings completed 

adjacent to waste process sumps S-114, S-ll5, S-116, and S-118. The sump locations are shown on 

Figure 4-1. An additional six samples were collected during the Phase ill field activities and analyzed for 

beryllium, nickel, and vanadium while six other samples were analyzed for PCBs/pesticides and 

dioxins/furans. A complete listing of compounds detected is presented in Appendix C. 

4.4.2.1 Organic compounds 

Only one VOC-acetone, in one sample-was detected in soil samples near these sumps (7440 J.tg/kg with 

a PCL of 7100 J.tg/kg). This sample came from a boring at S-114 at 3.0 feet bgs. One SVOC

bis(2-ethylhexyl) phthalate-was frequently detected in the soil samples at concentrations below the PCL 

value. All of the samples from sump S-115 contained bis(2-ethylhexyl) phthalate. 

Among the samples analyzed for pesticides and PCBs during Phase ill, only the surface soil sample from 

S-114 contained a detectable concentration of PCB-1254, which was estimated at 66 J.tg/kg. The soil 

samples from the surface and 3 feet bgs at S-114 and S-118 contained dioxins and furans. The most 

common dioxin detected in these soil samples is octachlorodibenzo-p-dioxin. It was detected in all of the 

samples tested and was present at the highest concentrations measured (maximum 5.9 J.tg/kg). In most 

cases, it was accompanied by hexachlorodibenzo-p-dioxin and heptachlorodibenzo-p-dioxin, but at much 

lower concentrations. Octachlorodibenzo-p-dioxin is routinely the most common dioxin/furan compound 

present in LHAAP soils. All soils and sediment sample results for this compound were evaluated across 

LHAAP to determine the concentrations typically found. Fifty percent of the detected results were below 

1 J.tg/kg. Ninety percent were below 4 J.tg/kg and 95 percent below 7.5 J.tg/kg. Therefore the 5.9 J.tg/kg is 

greater than over 90 percent of the site results but is not an outlier. The dibenzo-p-dioxins are apparently 

widespread and have higher concentrations at the surface, suggesting that they may have been deposited 

from the atmosphere, either from off-site sources or from activities at the burning grounds. 

4.4.2.2 Metals 

Of the 18 metals detected in soil samples collected from the vicinity of the sumps S-114, S-115, S-116, 

and S-ll8, 12 were present in concentrations in excess of their backgrounds-aluminum, antimony, 

barium, calcium, copper, lead, magnesium, nickel, potassium, strontium, vanadium, and zinc (Table 4-6). 

Three of the metals (antimony, barium, and lead) were detected at concentrations that exceed the 30-acre 

PCL values. Antimony exceeded its PCL (2. 7 mglkg) in the surface soil samples at S-116 ( 4.2 mglkg) and 

S-118 ( 4.3 mglkg). Both barium PCL (220 mg/kg) exceedances were in samples from S-116-one 

shallow, LHS11601 (221 mglkg), and one deeper, LHS11602 (651 mglkg). Because the PCL for lead 

(1.5 mglkg) is less than its surface soil background concentration (17.4 mglkg), any samples with 

concentrations greater than background will exceed the PCL. The deeper sample from S-116 borehole 

LHAAP Group 4 Sites 
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Table 4-6 

Summary of Independent Sump Soil Metals Contamination, Group 4 RI, LHAAP, Karnack, Texas 

Metal 
(mg/k~) 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium, total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Strontium 
Vanadium 
Zinc 

LHAAP = Longhorn Army Ammunition Plant 
NA =not analyzed 
ND = not detected 

Minimum 
Detected 

2,100 
4.2 
1.1 
14 
0.6 

2,620 
5.7 
1 
2 

8,190 
1.6 
238 
14 
7.9 
237 
4.9 
8.75 

7 

Maximum 
Maximum Detected 
Detected Location 
23,500 S-114 

4.3 S-118 
4.9 S-114 
651 S-116 

0.832 S-114 
11,300 S-116 
27.9 S-116 
10.1 S-114 
25.3 S-116 

26,100 S-114 
84.3 S-116 

2,600 S-114 
358 S-118 
16 S-114 

1,260 S-114 
36.6 S-114 
50 S-118 

69.2 S-116 

PCL = protective concentration level 
Rl =remedial investigation 

Surface Soil 
Back~round PCL 

20,700 260,000 
ND 2.7 
29.7 13 
287 220 
NA Q.92 

1,090 ---
22.8 1,200 
19.1 2,000 
6.7 520 

31,000 ---
17.4 1.5 
474 ---

2,330 5,100 
6.3 230 
481 ---
13.3 ---
NA 5,100 
16.2 3,500 

LHS11601 (4 feet bgs) and both boreholes at S-118, LHS11801 and LHS11802, contained elevated lead 

(84.3, 14.0, and 14.9 mglkg, respectively). The soils near sump S-116 contain multiple metals with 

elevated concentrations. 

All measured concentrations were well below the PCLs for the samples collected during Phase ill that 

were analyzed only for beryllium, nickel, and vanadium. 

4.5 CONTAMINANT FATE AND TRANSPORT 

With the exception of dioxins, the majority of the organic compound detections in soils are isolated and are 

not considered indicators of contamination. Therefore, the VOCs found in the sump liquid most likely 

were not released at significant levels to the environment. The sumps have been removed and are no 

longer sources of contamination. Among the metals, antimony, barium, calcium, copper, lead, magnesium, 

nickel, potassium, strontium, vanadium, and zinc concentrations were detected at levels more than twice 

background. The metals contaminants in the independent sump soils at levels of concern are limited to 

antimony, barium, and lead. These metals should be present in the soil as either low solubility minerals or 

absorbed as metal ions on clays or iron and manganese oxyhydroxides. The soil metals are subject to 

migration via infiltration; however, this leaching takes many years and it is extremely unlikely that these 

levels of metals in soil would ever negatively impact underlying groundwater. 
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5.0 SITE 35A: SHOP AREA 

This section presents the results of the RI activities performed at Site 35A (Shop Area). The purpose of 

the RI was to define the nature and extent and fate and transport of soil, sediment, surface water, and 

groundwater contamination at the site. This section describes the site background, physical characteristics, 

and investigation activities and compiles the analytical data generated during and since the Phase I 

investigation to document the nature and extent of the contamination detected at Site 35A. 

5.1 SITE BACKGROUND 

5.1.1 Site Description 

Site 35A is located in the north-central portion of LHAAP and covers an area of approximately 15 acres, as 

shown on Figure 1-2. 

5.1.2 Site History 

The Shop Area was established in 1942 as part of the facility's initial construction. To fulfill this logistical 

mission, LHAAP's production operations required a broad range of support activities. A plant-operated 

laundry and automotive, woodworking, metalworking, painting, refrigeration, and electrical shops served 

the needs of the facility's 440 production and administration buildings, utility systems, and network of 

streets, roads. and railroad tracks. 

Industrial solid wastes and possibly hazardous wastes may have been generated by these activities. Seven 

waste process sumps and one waste rack sump were located on the site; the current site layout is shown on 

Figure 5-1. The site was active from approximately 1942 through 1996. 

5.1.3 Pre-Phase I Investigations 

Initial field investigative activities relative to the Group 4 sumps started in November 1991 when BCM 

Engineers was retained by the LHAAP Operating Contractor, Thiokol, to evaluate the integrity of the 

sumps system and the industrial wastewater treatment system at LHAAP (BCM 1992). Although the focus 

was to develop more efficient wastewater management alternatives, the locations of all 125 sumps at the 

LHAAP facility were surveyed and limited subsurface investigations were conducted at 12 sump locations. 

Seven of the 125 sumps were located at Site 35A; however, no subsurface investigations were conducted at 

sumps located within Site 35A during this initial investigation. Section 5.3.1 provides additional 

infonnation about subsequent investigations of the Site 35A sumps. 
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5.2 PHYSICAL CHARACTERISTICS OF SITE 

This section describes physical conditions at Site 35A. Subjects addressed include smface features and 

hydrology, geology and soils, and hydrogeology. Information presented in this section is based on data 

obtained from the investigation activities and the reports documenting previous investigations. 

5.2.1 Surface Features and Surface Hydrology 

Site 35A is located in the northwestern portion of LHAAP, near the intersection of 6th Street and 

Avenue F as shown on Figure 5-1. The surface features at Site 35A include a mixture of asphalt-paved 

streets, asphalt parking areas around the former buildings, and some vegetation-covered areas. The 

topography at the site is relatively flat with approximately 5 feet of elevation change from west to east. 

Surface drainage generally flows from northeast to southwest, either through runoff or is controlled by 

man-made drainage swales and culverts that eventually drain into Goose Prairie Creek to the southwest. 

5.2.2 Geology and Soils 

Subsurface data collected during drilling activities at Site 35A indicate clay to silty clay soils from the 

surface to the full depth of 136 feet bgs at deep soil boring 35A WW02. This boring extends into the top of 

the Midway Formation. Figure 5-1 shows the boring locations at Site 35A. All of the borings indicate 

relatively thin, discontinuous sand layers of varying thickness at different depth intervals in the soil 

column. The northernmost soil boring (35A WW03) and a southern soil boring (LHSMW03) encountered 

thin sand lenses (1-2 feet thick) beginning at approximately 7 feet bgs. These thin sand lenses do not 

appear to be continuous from north to south. The borings 35A WWO 1 and LHSMW04 located between 

borings 35A WW03 and LHSMW03 did not exhibit the sand lenses at a shallow depth. These shallow 

sand lenses are underlain by clay to silty clay soil that extends to a thicker saturated sand zone that is 

encountered at approximately 15 feet bgs in borings 35A WW03 and 35A WWOl. This saturated sand zone 

varies from 3 to 5 feet in thickness and is composed of poorly sorted sand to clayey sand. A saturated sand 

zone was not encountered in boring LHSMW04 until a depth of approximately 25 feet bgs. A cross

section of the subsurface, trending from northwest to southeast, was prepared from the soil borings at 

Site 35A and is included as Figure 5-2. 

5.2.3 Hydrogeology 

Eleven monitoring wells were installed at Site 35A. Nine monitoring wells are completed in the first 

saturated zone (19 to 32 feet bgs). One monitoring well (35A WW02) was completed as a deep monitoring 

well (136 feet) set in the Wilcox Formation, and another (an intermediate well35A WWOl) was completed 
at 71 feet. LHSMW02 is downgradient of the site while the others are located on the site. 
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Rising head hydraulic conductivity tests (slug tests) were conducted at selected monitoring wells installed 

at Site 35A. Hydraulic conductivity values were calculated using the Bouwet-Rice method and are 

presented in Table 5-1. For the shallow or first saturated zone, hydraulic conductivity values range from a 

minimum value of 3.5 x 10-
5 

em/sec at well LHSMW01 to a maximum value of 1.4 x 10-3 em/sec at well 

35A WW02. Only one monitoring well, 35A WW02, was completed in the deep saturated zone. The 

calculated hydraulic conductivity value for the deep saturated zone is 1.3 x 10-3 em/sec. These hydraulic 

conductivity values are consistent with the expected range of values for sands and silty sands (Freeze and 

Cherry 1979). 

Potentiometric surface maps for the intermediate and deep saturated zones were not prepared for Site 35A 

due to limited data within these saturated zones. However, a potentiometric surface map comprised of data 

collected from the Group 4 shallow monitoring wells was prepared and is included as Figure 1-3. Based 

on this map. the shallow groundwater gradient is to the southeast across Site 35A. 

5.3 REMEDIAL INVESTIGATION ACTIVITIES 

This section describes the activities performed during the investigations at Site 35A. Subjects addressed 

include contaminant source, surface water, sediment, soils, and groundwater investigations. Table 5-2 

summarizes the field activities completed during each investigation phase. 

Table S-1 
Monitoring Well Construction Summary, Site 3SA, Group 4 RI, LHAAP, Karnack, Texas 

Well 
Well Depth Groundwater Surface 

Identification (feet) Zone Elevation 
35AWW01 71 Intermediate 214.96 
35AWW02 136 Deep 215.06 
35AWW03 19 Shallow 216.73 
35AWW04 23 Shallow 217.15 
LHSMW01 16 Shallow 211.19 
LHSMW02 16 Shallow 213.75 
LHSMW03 32 Shallow 214.24 
LHSMW04 30 Shallow 214.04 
LHSMW05 32 Shallow 215.17 
LHSMW06 22 Shallow 219.86 
LHSMW07 27.9 Shallow 218.54 

UiAAP = Longhorn Army Ammunition Plant 

LHAAP Group 4 Sites 
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Measuring Casing 
Point Diameter 

Elevation (inches) 
218.03 4 
218.05 4 
219.66 4 
220.66 4 
214.43 4 
215.43 4 
217.26 4 
216.95 4 
217.59 4 
223.18 4 
221.27 4 

RI = remedial investigation 

Screen 
Interval 

(feet) 
60-70 

126-136 
9-19 
13-23 

4.5-14.5 
5.5-15.5 
21.8-31.8 
18.2-28.2 
11.9-21.9 

1Q-20 
17-27 

Hydraulic 
Conductivity 

(em/sec) 
---

1.3 x w-3 

1.5 x10·5 

3.4 X 104 

3.5 x w-s 
---
---

1.4 x w-3 

---
---

7.9 xl04 
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Table 5-2 
Investigation Activities, Site 35A, Group 4 RI, LHAAP, Karnak, Texas 

Phase I 

• Collected 1 sump contents sample from sump S-113 (LH\LQS 113) 

• Completed 11 soil borings (LHS11101, LHS11201, LHS11301,LHS11701, LHS11901, LHS11902, 
LHS12001, LHS12002, LHS72301, LHS72302, and LHDL72301) at sumps 111, 112, 113, 117, 119, 
120, and 723 to various depths and collected a total of 21 soil samples ( 10 surface soil and 11 
subsurface) 

Phase II 
• Collected 5 surface soil samples from 5 sample locations (LHSSHOl through LHSSH05) -
• Installed 7 monitoring wells (LHSMWO 1 through LHSMW07) and collected 7 surface soil and 

7 groundwater samples from each well 
Phase III 

• Collected 14 sump soil samples (7 surface and 7 subsurface) at 6 sumps and 1 waste rack sump 
locations(sumps 111,112,113,117,119, 120,andWRS-744A) 

• Collected 2 sediment samples (35ASDOI and 35ASD02) and 2 surface water samples (35ASW01and 
35ASW02) 

• Collected 10 soil samples (6 surface and 4 subsurface) from 6 sample locations (35ASSOI, 35ASS02, 
35ASB03, 35ASS04, 35ASB05, and 35ASS06) 

• Installed 4 monitoring wells (35AWW01 through 35AWW04) and collected groundwater samples 
from each of these wells and 7 existing wells (LHSMWO I through LHSMW07) 

Additional Investigations 

• Collected 14 groundwater samples (2 rounds of groundwater samples) at LHSMWOl through 
LHSMW07 in 1996. 

• Collected groundwater samples from LHSMWOI for perchlorate analysis in 2000 and 2001 

LHAAP = Longhorn Army Ammunition Plant Rl = remedial investigation 

5.3.1 Source Investigation 

A source of potential contaminants at Site 35A was waste materials historically collected in the waste 

process sumps. During the Phase I investigation, a sump content sample was collected from sump S-113 

and analyzed for TPH only to determine whether the sump was a source of gasoline or diesel fuel 

contamination to the environment. The physical descriptions of the sumps are presented in Section 4.0, 

Table 4-2. 

5.3.2 Surface and Subsurface Soil Investigation 

Eleven soil borings were completed adjacent to the seven sumps located at Site 35A during the Phase I 

investigation to assist in evaluating the nature and extent of soil contamination immediately adjacent to the 

sump locations. In general, shallow surface soil samples were collected from 0-2 feet bgs. Ten surface 

soil samples were collected and analyzed for VOCs, SVOCs, and metals. Six of the samples were also 

analyzed for explosive compounds. Subsurface soil samples were collected from a 2-foot interval from 

2 to 7 feet bgs. Eleven subsurface soil samples were collected and submitted for laboratory analysis of 

VOCs, SVOCs, and metals. Six of the samples were also analyzed for explosive compounds. In addition, 
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the surface and subsurface soil samples collected from locations near sumps S-113 and S-117 were 

analyzed for methylene chloride, and the surface soil sample collected at the drain line (LHDL 72301) was 

analyzed for explosives. 

A single soil boring was completed adjacent to six sump locations and one waste rack sump location 

during the Phase Ill investigation. Seven surface soil samples were collected from 0 to 0.5 feet bgs. Five 

subsurface soil samples were collected from 3 to 5 feet bgs at sumps S-112, S-113, S-117, and S-120 and 

waste rack sump WRSUMP744A; two subsurface soil samples were collected at 5.5-6 and 6-6.5 feet bgs 

at sumps S-111 and S-119, respectively. All surface and subsurface soil samples were analyzed for 

beryllium, nickel, and vanadium. Surface and subsurface soil samples were also analyzed for 

pesticides/PCBs and dioxins/furans near four of the sump locations (sumps S-112, S-113, S-117, and 

S-120). 

In addition to soil samples collected adjacent to sumps, 32 soil samples were collected at locations 

throughout the site (as shown on Figure 5-1) during the Phase II and Phase Ill investigations and submitted 

for chemical analysis. The purpose of collecting and analyzing these samples was to determine whether 

past activities including spills had impacted the area. 

Twelve soil locations (LHSSH01 through LHSSH05 and LHSMW01 through LHSMW07) were sampled 

during the Phase II field investigation. The surface soil samples were collected from 0 to 0.5 feet bgs with 

10 surface soil samples analyzed for VOCs, SVOCs, and metals. Seven of these samples were analyzed 

for explosives. Soil samples collected from LHSMW07 were also analyzed for TPH. 

Six soil borings (at locations 35ASS01, 35ASS02, 35ASB03, 35ASS04, 35ASB05, and 35ASS06) were 

completed during the Phase III investigation. Six surface soil samples were collected from 0 to 0.5 feet 

bgs. Two of the surface soil samples (at locations 35ASB03 and 35ASB05) were analyzed for VOCs, 

SVOCs, explosive compounds, metals, pesticides/PCBs, dioxins/furans, and polycyclic aromatic 

hydrocarbons (PARs). Four surface soil samples (at locations 35ASS01, 35ASS02, 35ASS04, and 

35ASS06) were analyzed only for PAHs. Four subsurface soil samples were collected from two of the 

sample locations (35ASB03 and 35ASB05 at 1-3 feet bgs and 3-5 feet bgs). All of the subsurface soil 

samples were analyzed for VOCs, SVOCs, explosive compounds, metals, pesticides/PCBs, and 

dioxins/furans. 

5.3.3 Surface Water and Sediment Investigation 

During the Phase Ill investigation two sediment samples (at locations 35ASD01 and 35ASD02) and two 

surface water samples (at locations 35ASW01and 35ASW02) were collected as shown on Figure 5-1. The 

area targeted for investigation was the ditch located in the southwestern portion of the site. This ditch 

collected surface runoff from the area adjacent to sumps S-113 and S-117. Surface water and sediment 

samples were analyzed for VOCs, SVOCs, explosive compounds, metals, pesticides, and PCBs. 
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Additionally, surface water samples were analyzed for hardness, and sediment samples were analyzed for 

grain size distribution, cyanides, and total organic carbon (TOC). The sample from location 35ASDO 1 was 

also analyzed for dioxins/furans. 

5.3.4 Groundwater Investigation 

Eleven groundwater monitoring wells were installed during the Phase II through Phase ill field activities at 

Site 35A. One deep monitoring well was installed at 136 feet bgs, one intermediate monitoring well was 

installed at 71 feet bgs, and nine shallow groundwater monitoring wells were installed from 16 to 

32 feet bgs. These monitoring well locations are depicted in Figure 5-1. Shallow groundwater is the layer 

that would become contaminated from surface and sump activities. The deeper wells were installed to 

determine whether contamination was migrating deeper. 

Recovered soil samples from each monitoring well boring were visually classified for lithologic 

characteristics using the USCS and recorded on the geologic boring logs presented in Appendix A. Soil 

samples were screened in the field with an ionization detector [photoionization detector (PID) or flame 

ionization detector (FID)] to detect VOCs in the samples. A downhole geophysical survey (natural gamma 

ray and single-point resistivity) was performed at monitoring well bore hole 35A WW02 to provide 

additional stratigraphic data relative to the subsurface geology. Survey data for the soil borings and 

monitoring wells are provided in Appendix A. 

Table 5-1 summarizes the well construction details of monitoring wells installed. Nineteen groundwater 

samples were collected during the Phase II and Phase III investigations, and 14 groundwater samples were 

collected in 1996 to assist in defining the shallow, intermediate, and deep groundwater conditions. 

Seven groundwater samples were collected in fall 1994 during the Phase II investigation from monitoring 

wells LHSMWO 1 through LHSMW07. These samples were submitted for laboratory analysis of VOCs, 

SVOCs, explosive compounds, and metals. 

During the Phase III investigation, five groundwater samples were collected in fall 1998 from monitoring 

wells [35AWW01, 35AWW02, 35A WW03, and 35A WW04 (sampled twice)] installed, and seven 

groundwater samples were collected from monitoring wells LHSMW01 through LHSMW07 in spring 

1998. All 12 groundwater samples were collected during the Phase ill investigation and were submitted 

for laboratory analyses for VOCs, SVOCs, explosive compounds, and metals. A single sample was 

collected from each of the monitoring wells except 35A WW04, which was sampled in September and 

November 1998. Two of the groundwater samples (LHSMW05 and LHSMW07) were also submitted for 

analyses for pesticides/PCBs and dioxins/furans. LHSMW07 was also analyzed for TPH. 

In 1996, groundwater samples were collected at the end of January and the beginning of February and 

again in August at seven monitoring wells (LHSMWO 1 through LHSMW07). Fourteen groundwater 
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samples were analyzed for VOCs, SVOCs, explosive compounds, metals, and anions. Samples from two 

wells (LHSMWOI and LHSMW05) were also analyzed for pesticides/PCBs, chlorinated herbicides, and 

cyanide. LHSMWO 1 was sampled for perchlorate in 2000 and 2001. 

5.4 NATURE AND EXTENT OF CONTAMINATION 

The following section summarizes the detected compounds and associated concentrations for the sump 

contents, soil, sediment, surface water, and groundwater samples. Table 5-3 presents a general sulllil!.ary of 

the media tested and analyses performed during each investigation. A complete list of detected compounds 

is presented in Appendix C. 

5.4.1 Contaminant Source Results 

During the Phase I investigation one liquid sample was collected from sump S-113 and analyzed for TPH. 

A concentration of 600,000 J..Lg/L was detected for medium petroleum distillates. 

All sumps and sump contents were removed in 1996 and 1997; therefore, the sumps are no longer sources 

contributing contamination. Potential migration from this source to other media, such as surface and 

subsurface soil, sediment, surface water, and groundwater, are discussed in the following sections. 

Table 5-3 
Analytical Test Summary, Site 35A, Group 4 RI, LHAAP, Karnack, Texas 

Analytical Tests 
Investigation/ Pesticides/ Explosive Dioxins/ 

Medium VOCs SVOCs PAHs PCBs Compounds Furans Metals TPH 
Phase I 
Sump Contents I 
Surface Soils 10 10 6 10 2 
Subsurface soil II II 6 II 2 

Phase II 

Surface Soils I2 I2 7 12 I 
Groundwater 7 7 7 7 

Phase III 

Surface Water 2 2 2 2 2 

Sediments 2 2 2 2 I 2 

Surface Soils 2 2 6 6 2 6 9* 
Subsurface Soils 4 4 II 4 8 II* 
Groundwater 12 12 2 12 2 12 1 

Additional 
Investi2ations 
Groundwater 14 14 2 2 14 

*Seven samples were analyzed for beryllium, nickel, and vanadium only. 

LHAAP = Longhorn Army Ammunition Plant 
P AH = polycyclic aromatic hydrocarbon 
PCB = polychlorinated biphenyl 
RI = remedial investigation 

LHAAP Group 4 Sites 
Remedial Investigation Report, Final 

SVOC :: semi volatile organic compound 
TPH = total petroleum hydrocarbon 
VOC = volatile organic compound 

Cvanide 

2 

2 

Perchlorate 

2 
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5.4.2 Soil Results 

Seven waste process sumps and one waste rack sump were investigated during the Phase I and Phase ill 

investigations at Site 35A. Sixty-seven soil samples were analyzed for some or all of the following: 

VOCs, SVOCs, PARs, pesticides/PCBs, dioxins/furans, explosive compounds, and metals. Table 5-4 

summarizes the concentration of compounds detected in soil. The detected compound results by location 

are presented in Appendix C. 

5.4.2.1 Organic compounds 

Only one VOC, toluene, was detected in the surface soil sample (at location 35ASB05) located north of 

sump S-113. 2-Butanone [methyl ethyl ketone (MEK)], carbon disulfide, and TCE were detected at 

1 foot bgs at the sump S-723 drain line (sample LHDL72301). All VOC concentrations were below the 

soil PCL values. No VOCs were detected in subsurface soil at Site 35A. 

Low concentrations of SVOC constituents (phthalates) were detected at surface soil sample locations 

(LHS72301 and LHS72302) near sump S-723 and in the sample (LHDL72301) below the drain line. 

Phthalate compounds were detected in surface soil samples from LHSMW02, LHSMW04, LHSMW05, 

LHSMW06, and LHSMW07 and in the surface and subsurface soil at LHS12002 at concentrations below 

the PCLs. One higher concentration of bis(2-ethylhexyl) phthalate was detected (200,000 J.Lg/kg) at 

location LHSSH05 in the southwestern portion of the site located southwest of sump S-113 and southeast 

of sump S-117. This concentration is above the PCL comparison criterion of 8200 J.Lg/kg. 

Several SVOCs classified as PAHs were detected in samples 35ASS01, 35ASS02, 35ASS06, LHS72301, 

LHS72302, LHSMW02, LHSMW06, LHSMW07, LHSSH04, and LHSSH05. The majority of the 

concentrations were detected at sample locations LHSMW06, LHSMW07, and LHSH04. PAH 

concentrations were detected only sporadically at other locations. All PAHs were detected at 

concentrations below the PCLs. No PAHs were detected in subsurface soil at Site 35A. 

Low concentrations ofTPH (ranging from 41 to 531 mg/kg) were detected in surface and subsurface soil at 

LHS 11301 and in surface soil at LHS 11701 and LHSMW07. 

Low concentrations of pesticides were detected in surface samples collected adjacent to sumps S-112 and 

S-113 and in surface and subsurface soil adjacent to sump S-117. The pesticide concentrations were below 

the PCLs. 

The PCB Aroclor-1254 was detected in surface soil samples from locations SUMP112 and 35ASB03 at 

0-0.5 feet bgs. Aroclor-1254 was also detected at O-Q.5 and 1-3 feet bgs in a sample from 

location35ASB05. Sample concentrations ranged from 0.043 to 1.3 mglkg. These concentrations are 

below the PCL of 5.3 mglkg. 
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Table S-4 
Summary of Detected Constituents in Soil Samples, Site 3SA, Group 4 Rl, LHAAP, Karnack, Texas 

Frequency Minimum 
of Detected 

Analyte Detections Value 
Metals (11121k2) 
Aluminum 39139 2,740 
Antimony 3139 3.4 
Arsenic 39/39 0.704 
Barium 39/39 39 
Beryllium 3/20 0.626 
Cadmium 7/39 l.l 
Calcium 39/39 360 
Chromium, total 39/39 6 
Cobalt 32/39 1.73 
Copper 39/39 2.7 
Iron 39/39 4,380 
Lead 39139 4.I 
Magnesium 37/39 129 
Manganese 39139 9.4 
Mercury 4/39 0.088 
Nickel 17/20 5.2 
Potassium 37/39 140 
Selenium I7/39 0.16 
Silver 8/39 0.036 
Strontium 29/34 6 
Vanadium 20/20 7.81 
Zinc 39/39 10.5 

Petroleum hydrocarbons (m2fk2) 
Total petroleum hydrocarbons 4/5 41 

VOCs (f..l2/k2) 
Carbon disulfide l/39 33 
Methyl ethyl ketone (2-butanone) l/39 64 
Toluene 1/39 4.3 
Trichloroethene l/39 2 

SVOCs (f..l2fk2) 
Anthracene 1/39 2701 
Benzo( a)anthracene 4/39 51 1 
Benzo( a)pyrene 3/39 1501 
Benzo(b )fluoranthene 5139 881 
Benzo(g,h,i)perylene 3/39 1201 
Benzo(k)fluoranthene 4139 661 
Chrysene 4/39 841 
Di-n-butyl phthalate 3139 921 
Dibenz(a,h)anthracene 2139 371 
Diethyl phthalate 3/39 123 J 

Fluoranthene 5139 77 J 
Indeno( I ,2,3-c,d)pyrene 2/39 120 J 
Phenanthrene 1139 1,200 
Pyrene 5139 561 
bis(2-Ethylhexyl) phthalate 8/39 70J 

LHAAP Group 4 Sites 
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Maximum Maximum 
Detected Detected 

Value Location 

22,200 LH-SI20-02 (1) 
8.5 LH-Sll2-01 (1) 

17.8 LH-S723-0I (I) 

255 LH-Sll7-0I (1) 

0.7551 SUMPlii (I) 

18.5 LH-S723-0I (1) 

18,000 35ASB05 (I) 

I71 LH-DL723-0I (1) 

19 LH-SII9-0I (2) 
829 LH-SII7-0I (I) 

72,800 LH-S723-0I (I) 

259 LHS-MW-5 (I) 
3,330 LH-SI20-0I (I) 
1,030 LH-S 120-02 (I) 
43.7 LHS-SH-05 (I) 

I8 SUMP117 (I) 

1,400 35ASB03 (I) 
4.27 35ASB05 (I) 

109 LH-DL723-0I (I) 

37 35ASB05 (l) 

661 35ASB05 (I) 

2,580 LHS-MW-2 (1) 

531 LHS-MW-7 (I) 

33 LH-DL723-0I (I) 

64 LH-DL723-0I (I) 

4.3 35ASB05 (1) 

2 LH-DL723-01 (1) 

2701 LHS-SH-04 (1) 

1,600 LHS-SH-04 (1) 

1,900 LHS-SH-04 (1) 

3,100 LHS-SH-04 (1) 

1,500 LHS-SH-04 (I) 

1,300 LHS-SH-04 (I) 

3,600 LHS-SH-04 (l) 

1201 LHS-MW-7 (1} 

3001 LHS-SH-04 (l) 

541 J LH-S723-0I (l) 
3,700 LHS-SH-04 (I) 

1.500 LHS-SH-04 (1) 
1,200 LHS-SH-04 (1) 

5,200 J LHS-SH-04 (1) 
200,000 LHS-SH-05 (I) 

LHAAP 
Surface Soil 
Background 

PCL Value 

260,000 20,700 
2.7 ND 
13 -29.7 

220 287 
0.92 NA 
0.75 ND 

1,090 
1,200 22.8 
2,000 19.1 
520 6.7 

31,000 
1.5 17.4 

474 
5,100 2,330 

I ND 
230 6.3 

48I 
1.1 ND 

0.71 2.3 
13.3 

5,100 NA 
3,500 16.2 

20,000 
44,000 
4,100 

17 

10,000,000 
20,000 
3,800 

67,000 
69,000,000 

690,000 
1,700,000 
5,000,000 

11,000 
230,000 

2,900,000 

190,000 
620,000 

1,700,000 
82,000 
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Analyte 

PAHs (J..t2fkg) 
Acenaphthene 
Anthracene 
Benzo(a)anthracene 
Benzo( a)pyrene 
Chrysene 
Fluoranthene 
Naphthalene 
Phenanthrene 

Pesticides (J..t2fk2) 
Dieldrin 
jp,p'-DDD 
!p,p'-DDE 
!p,p'-DDT 

PCBs (J..tg/kg) 
PCB-1254 (Aroclor-1254) 
Dioxins (n2/kg) 
Octachlorodibenzo-p-dioxin 
Heptachlorinated dibenzo-p-dioxins (total) 
I ,2,3,4,6, 7 ,8-Heptachlorodibenzo-p-dioxin 
Hexachlorinated dibenzo-p-dioxins (total) 
1,2,3,6,7 ,8-Hexachlorodibenzo-p-dioxin 
1,2,3, 7 ,8, 9-Hexachlorodibenzo-p-dioxin 
Pentachlorinated dibenzo-p-dioxins (total) 
I,2,3, 7,8-Pentachlorodibenzo-p-dioxin 
Tetrachlorinated dibenzo-p-dioxins (total) 
Furans (nglkg) 
Octachlorodibenzofuran 
Heptachlorinated dibenzofurans (total) 
1,2,3,4,6, 7 ,8-Heptachlorodibenzofuran 
Hexachlorinated dibenzofurans (total) 
1 ,2,3,4,7 ,8-Hexach1orodibenzofuran 
I ,2,3,6, 7,8-Hexachlorodibenzofuran 
I ,2,3,7 ,8,9-Hexach1orodibenzofuran 
2,3,4,6, 7 ,8-Hexachlorodibenzofuran 
Pentachlorinated dibenzofurans (total) 
I ,2,3, 7 ,8-Pentachlorodibenzofuran 
2,3,4, 7 ,8-Pentachlorodibenzofuran 
Tetrachlorinated dibenzofurans (total) 
2,3, 7,8-Tetrachlorodibenzofuran 

J = value is estimated 
LHAAP = Longhorn Army Ammunition Plant 
NA = not available (not analyzed) 
ND = not detected 
PAH = polynuclear aromatic hydrocarbon 
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Table S-4 (continued) 

Frequency 
of 

Detections 

1/8 
1/8 
2/8 
I/8 
2/8 
I/8 
1/8 
1/8 

l/17 
4117 
7/17 
2/17 

6/16 

15/15 
14/15 
14/15 
8/15 
3115 
I/15 
4/15 
l/15 
2/15 

13/15 
12/15 
13/15 
13/15 
12/15 
6115 
1/15 
4/15 
I2/15 
8/15 
2/I5 
12/15 
10/20 

Minimum Maximum Maximum 
Detected Detected Detected 

Value Value Location 

I,200 I,200 35ASSOI (1) 

86 86 35ASS02 (1) 

27 83 35ASSOI (1) 

75 75 35ASSOI (1) 

27 83 35ASSOI (1) 

120 120 35ASS06 (1) 

350 350 35ASS06 (1) 

46 46 35ASSOI (1) 

86 J 86 J SUMPII2 (I) 

67 J 2001 SUMPI17 (I) 

llJ 50 SUMPl13 (I) 

37 45 SUMPil3 (I) 

43 1,300 35ASB03 (3) 

46.46 4,130.9 SUMP120 (I) 

4.754 249.284 SUMPII3 (1) 
2.391 II9.852 SUMPI13 (I) 

0.993 242.258 35ASB05 (1) 

0.993 4.657 SUMPI13 (I) 

0.175 0.175 35ASB05 (1) 

0.363 21.02 35ASB05 (I) 

0.363 0.363 SUMPI17 (1) 

1.801 15.609 35ASB05 (1) 

0.553 58.629 SUMPI13 (l) 

0.568 33.067 SUMP1l3 (l) 

0.296 33.067 SUMPI13 (1) 

0.307 259.328 SUMP113 (1) 
0.431 I15.517 SUMPII3 (1) 

0.248 6.359 SUMPII3 (l) 

5.544 J 5.544 J SUMP113 (I) 

0.476 21.897 SUMPI13 (I) 

0.262 277.643 SUMPI13 (1) 

0.407 50.4 35ASB03 (1) 

0.742 J 5.I68 35ASB03 (1) 

0.974 166.452 35ASB03 (1) 

0.299 113.4I7 35ASB03 (1) 

PCB = polychlorinated biphenyl 
PCL = protective concentration level 
Rl = remedial investigation 
SVOC = semivolatile organic compound 
VOC = volatile organic compound 
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LHAAP 
Surface Soil 
Background 

PCL Value 

350,000 
IO,OOO,OOO 

20,000 
3,800 

I,700,000 
2,900,000 

47,000 
620,000 

55 
I5,000 
13,000 
17,000 

5,300 

-
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Low concentrations of dioxins/furans were detected in surface soil samples collected adjacent to sumps 

S-112, S-113, S-117, and S-120 at 0-0.5 feet bgs. Dioxins/furans were also detected in surface and 

subsurface soil at locations 35ASB03 (located to the south of sump S-723) and 35ASB05 (located to the 

south of sump S-113). Dioxins/furans were also detected in subsurface soil at sumps S-112, S-113, S-117, 

and S-120. The highest concentration detected was for octachlorodibenzo-p-dioxin at 4.4 J.lg/kg at sump 

S-120. Ninety percent of LHAAP soil sampling results for this constituent were less than 4 J.lg/kg. There 

are no comparison criteria identified for dioxins/furans. 

In summary, low levels of limited VOC constituents were detected at the sump S-723 drain line and 

location 35ASB05 at Site 35A. The VOC concentrations are below PCLs in soil at Site 35A. 

Additionally, VOCs were not detected in subsurface soils. Low concentrations of phthalates were detected 

in surface soil and samples collected throughout the site. No phthalates were detected in the sump S-723 

drain line. Only one phthalate was detected in subsurface soil below the PCL value. Phthalate 

constituents may be attributed to sampling artifacts such as plastic containers and tapes used during 

sampling and laboratory analyses. One phthalate concentration was detected above the TRRP Tier 1 PCL 

comparison criterion for bis(2-ethylhexyl) phthalate at LHSSH05. This concentration appears to be an 

anomaly. 

Low concentrations of pesticides were detected in soil samples at concentrations below the PCL values. 

One PCB, Aroclor-1254, was detected in the soil below the PCL value. 

Dioxins/furans were detected in surface and subsurface soil. There are no comparison criteria identified 

for these compounds. However, the concentrations found at this site are equivalent to those found at most 

of the other sites, indicating no significant soil source of contamination. 

5.4.2.2 Metals 

Seventeen metals (antimony, beryllium, cadmium, calcium, chromium, copper, iron, lead, magnesium, 

mercury, nickel, potassium, selenium, silver, strontium, vanadium, and zinc) were detected in surface soil 

samples at concentrations that exceed the LHAAP soil background concentration. Seven of the metals 

(antimony, cadmium, copper, lead, mercury, selenium, and silver) were detected at concentrations that 

exceeded the PCL comparison criterion. There are no PCL comparison criteria for calcium, potassium, 

iron, and strontium. 

Of metals found above background, antimony, copper, mercury, selenium, and silver were detected above 

the PCLs in only isolated (one to four) samples. Elevated selenium levels were found in surface soil 

samples at 35ASB03 and 35ASB05, located across the site from each other. Cadmium was detected above 

PCLs in five samples. Lead was detected above the PCLs in 15 samples, and it accounts for the majority 

of metal concentrations detected above the PCLs. There are two isolated areas of contamination: one 

around LHSMW07 and the other around LHSMW05 (near sump S-112). Lead at lower levels, yet above 
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background, was detected throughout the site and adjacent to sumps S-112, S-117, and S-723. Lead is 

present at Site 35A, but the levels are still below federal guidance levels for playgrounds (400 mglkg) 

(EPA 1994, 1998 and 40 CFR 745.65). 

In subsurface soil, nine metals (antimony, beryllium, cadmium, cobalt, lead, manganese, potassium, 

selenium, and vanadium) were detected at concentrations above the LHAAP background values. Of these 

metals, antimony, cadmium, lead, and selenium were detected above PCL values. Lead was detected in 

four samples (maximum of 24.9 mglkg), antimony was detected in one sample (4.1 mglkg}, and cadmium 

( 4.4 mglkg) and selenium (2.6 mglkg) were each detected in two samples with concentrations greater than 

PCLs. There is no obvious distribution of these contaminants. As in surface soil, lead is the predominant 

metal in subsurface soil and yet remains at fairly low levels. 

Because all of the sampling efforts were focused on the immediate vicinity of the sumps and waste rack 

sumps, the extent of metals contamination found is localized. Metals concentrations do not show a 

distribution of metals that indicate sources other than the sumps. 

5.4.3 Sediment Results 

Two sediment samples were collected in a ditch located in the southwestern portion of Site 35A during 

Phase III field activities. Detected constituents are summarized in Table 5-5. Sediment results were 

compared to surface soil background levels and soil PCLs. No VOCs, SVOCs, explosive compounds, or 

pesticides were detected in sediment at Site 35A. One PCB compound, Aroclor-1254, was detected in one 

sediment sample (95 J..lg/kg at 35ASDO 1) at a concentration less than the PCL value. The only other 

detections of Aroclor-1254 at Site 35A occurred in surface soil near sump S-112 and at location 35ASB05, 

located south of sump S-113. These sample locations do not appear to be related and are separated by 

approximately 300 and 50 feet, respectively. 

Dioxins/furans were detected in sample 35ASDO 1 at levels very similar to the soil concentrations; there are 

no comparison criteria identified for dioxins/furans. 

Seven metals (copper, lead, magnesium, potassium, selenium, vanadium, and zinc) exceeded LHAAP 

background surface soil concentrations. Lead and selenium were detected at concentrations above the soil 

PCL, but the detected level of lead (18.7 mglkg) is only slightly above background levels. Lead and 

selenium are also present in Site 35A surface and subsurface soil at similar levels. Lead is found in 

elevated concentrations throughout the site soil. The concentration of lead and selenium in ditch sediment 

could be from "migration in surface runoff to the ditch. Selenium values in the downstream location 

35ASD02 are higher than in the upstream location as are all metals found in sediments above background 

soil values. 
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Table 5-S 
Summary of Detected Constituents in Sediment Samples, Site 3SA, Group 4 RI, LHAAP, Karnack, Texas 

Analyte 

Metals (mWk2) 

Aluminum 

Arsenic 

Barium 

Calcium 

Chromium, total 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Potassium 

Selenium 

Vanadium 

Zinc 

Physical properties (mg/kg) 

Total organic carbon 

PCBs (~g/kg) 

PCB-I254 (Aroclor-1254) 

Dioxins (nWkl!.) 

Octachlorodibenzo-p-dioxin 

Heptachlorinated dibenzo-p-dioxins (total) 

I ,2,3,4,6, 7,8-Heptachlorodibenzo-p-dioxin 

Hexachlorinated dibenzo-p-dioxins (total) 

l ,2,3,6, 7,8-Hexachlorodibenzo-p-dioxin 

I ,2,3, 7 ,8, 9-Hexachlorodibenzo-p-dioxin 

Furans (ng/kg) 

Octachlorodibenzofuran 

Heptachlorinated dibenzofurans (total) 

I ,2,3,4,6, 7 ,8-Heptachlorodibenzofuran 

Hexachlorinated dibenzofurans (total) 

I ,2,3,4, 7 ,8-Hexachlorodibenzofuran 

Pentachlorinated dibenzofurans (total) 

Tetrachlorinated dibenzofurans (total) 

J = value is estimated 
LHAAP = Longhorn Army Ammunition Plant 
NA =not available (not analyzed) 

5.4.4 Surface Water Results 

Frequency 
of 

Detections 

212 
l/2 

l/2 

l/2 

212 

112 

2/2 

212 
l/2 

2/2 

I/2 

112 

2/2 

2/2 

2/2 

113 

III 

Ill 

Ill 
Ill 
l/1 

Ill 

Ill 
Ill 
1/1 

Ill 
III 

Ill 
1/1 

Minimum Maximum Maximum 
Detected Detected Detected 

Value Value Location 

1,800 12,000 35ASD01 (I) 

7.62 7.62 35ASD01 (I) 

100 100 35ASD01 (1) 

1,000 1,000 35ASD01 (I) 

4.30 180 35ASD01 (1) 

10.6 10.6 35ASD01 (I) 

3,500 20,000 35ASD01 (I) 

2.I6 I8.70 35ASD01 (I) 

1,000 I,OOO 35ASD01 (I) 

17 J I80 J 35ASD01 (I) 

I,500 J I,SOO J 35ASDOI (I) 

3.37 3.37 35ASDOI (I) 

7 36 35ASDOI (I) 

6.60 46 35ASDOI (I) 

107,000 495,000 35ASD02 (I) 

95 95 35ASDOI (I) 

4,444.364 4,444.364 35ASD01 (I) 

80.063 80.063 35ASDOI (I) 

39.176 39.I76 35ASDOI (I) 

2.008 2.008 35ASDOI (1) 

1.007 1.007 35ASDOl (I) 

1.001 l.OOI 35ASDOI (1) 

8.289 8.289 35ASDOI (I) 

2.922 2.922 35ASDOI (I) 

2.922 2.922 35ASDOI (I) 

5.979 5.979 35ASDOI (I) 

3.631 3.63I 35ASDOI (I) 

5.6I3 5.613 35ASD01 (1) 

0.762 0.762 35ASD01 (l) 

PCB = polychlorinated biphenyl 
PCL = protective concentration level 
Rl = remedial investigation 

LHAAP 
Surface Soil 
Background 

PCL Value 

260,000 20,700 

13 29.7 

220 - 287 
1,090 

1,200 22.8 

520 6.7 

31,000 

1.5 I7.4 

474 

5,100 2,330 

48I 

l.l NO 

5,IOO NA 

3,500 16.2 

5,300 

During the Phase ill field activities, two surface water samples were collected at Site 35A at the locations 

shown on Figure 5-l. No VOCs, SVOCs, explosive compounds, pesticides, or PCBs were detected in the 

two surface samples submitted for analysis. Eight metals (aluminum, iron, lead, manganese, sodium, 
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thallium, tin, and zinc) were detected in the surface water samples (see Table 5-6). Aluminum and lead 

exceeded the comparison criteria. The sample at location 35ASW01 had an aluminum concentration of 

4600 J..Lg/L exceeding the TWQS freshwater acute criterion of 991 J..Lg/L. The maximum detected lead 

value of 4 J..Lg/L just slightly exceeded the chronic TWQS of 2.5 J..Lg/L. Lead levels may be slightly 

elevated, but these levels may also be naturally occurring. LHAAP groundwater background level for lead 

is 300 J..Lg/L. 

5.4.5 Groundwater Results 

Three rounds of groundwater samples were collected from LHSMW01 through LHSMW07, and two 

rounds of groundwater samples were collected from 35AWW01 through 35AWW04. Nineteen 

groundwater samples were collected during the Phase II and Phase III investigations at Site 35A. In 

addition, 14 groundwater samples were collected from LHSMW01 through LHSMW07 in 1996. The 

groundwater samples were analyzed for VOCs, SVOCs, explosive compounds, and metals. Two 

monitoring wells (LHSMW01 and LHSMW05) were also analyzed for pesticides/PCBs and chlorinated 

herbicides in 1996. A well was analyzed in 2000 and 2001 for perchlorate. Table 5-7 summarizes the 

detected groundwater results. Figure 5-1 shows the locations of the 11 monitoring wells. 

Seventeen VOCs were detected in the groundwater samples. The majority of the VOCs were chlorinated 

hydrocarbons. Five of the chlorinated VOCs [1,1,2-trichloroethane (TCA), 1,1-dichloroethene (DCE), 

PCE, TCE, and vinyl chloride] were detected at concentrations that exceeded the PCL values. The 

elevated concentrations were detected from LHSMW05 and LHSMW07. PCE and TCE were detected at 

LHSMW05 in 1994, 1996, and 1998. Detections ofPCE in LHSMW05 showed increasing concentrations 

Table 5-6 
Summary of Detected Constituents in Surface Water Samples, Site 35A, Group 4 Rl, 

LHAAP, Karnack, Texas 

Frequency of Minimum Maximum Maximum 
Analyte Detections Detected Value Detected Value Detected Location TWQSa 

Metals (U2/L) 

Aluminum 2/2 810 4,600 35ASW01 (1) 

Iron 212 3,200 J 8,400 J 35ASW01 (1) 

Lead 112 4 4 35ASW01 (1) 

Manganese 2/2 84 252 35ASW01 (1) 

Sodium 112 5,200 5,200 35ASW01 (1) 

Thallium 2/2 1.2 J 1.3 J 35ASW02 (1) 

!Tin 1/2 110 110 35ASW01 (1) 

~inc 2/2 20 40 35ASW01 (1) 

Physical Properties (mg/L) 

Hardness (as CaC03) 2/2 32 32 35ASW01 (2) 

• Lowest value of human health and aquatic life TWQS. Assumes hardness of l 00 mgiL as CaC03. 

J = value is estimated Rl ::: remedial investigation 
LHAAP = Longhorn Army Ammunition Plant TWQS = Texas Water Quality Standards 
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from 1994 to 1998 ranging from 870 J.Lg/L in 1994 to 5400 J.Lg/L in 1998. TCE detections in LHSMW05 

showed similar increases (49 J.Lg/L in 1994 to 160 Jlg/L in 1998). LHSMW07 had all five VOCs detected 

above the PCLs. Four of the five VOCs were detected at LHSMW07 (1,1,2-TCA, 1,1-DCE, TCE, and 

vinyl chloride). Only 1,1-DCE and TCE were detected in 1994, 1996, and 1998 at LHSMW07. TCE had 

the highest detections at LHSMW07 in 1998; the lowest concentrations were detected in 1996. 1,1,2-TCA 

and vinyl chloride were detected only in 1998. VOCs have contaminated the Site 35A groundwater. 

Figure 5-3 presents VOC distribution in the shallow wells in 1998. 

Three SVOCs [phenol, diethyl phthalate, and bis(2-ethylhexyl) phthalate] were detected in the 

groundwater samples. One SVOC, bis(2-ethylhexyl) phthalate, was detected at locations 35A WW02 and 

LHSMW03 at concentrations (12J and 88 Jlg/L, respectively) that exceeded the PCL (6 Jlg/L). One other 

concentration of this compound was detected at location LHSMW07 at a concentration below the PCL. 

These elevated levels appear to be anomalous detections and were not detected in any other sample 

collected at any other time from these wells. Therefore, SVOCs are not considered site-related 

contaminants in Site 35A groundwater. 

Four explosive compounds were detected at low concentrations that did not exceed the PCL values at 

LHSMW03, LHSMW04, and LHSMW06. Explosives may be present at the site but are at values unlikely 

to be of concern. 

Twenty-one metals were detected above the LHAAP groundwater background levels. Of these, ten metals 

(aluminum, antimony, arsenic, barium, beryllium, chromium, lead, selenium, strontium, and thallium) were 

detected at concentrations above the PCL values. Concentrations above background of the majority of the 

metals (arsenic, barium, lead, and selenium) were detected in one field duplicate sample (35A WW02), but 

these detections were not confirmed with similar concentrations in the original sample (35A WW02). The 

only exceedance of PCLs by beryllium concentrations were also from that sample. Because arsenic, 

barium, lead, and selenium were not detected above background in any other sample at any other time, 

these detections may be anomalous detections introduced as sampling or laboratory artifacts. If these are 

anomalous data, chromium would be the only metal detected above PCLs in the deep and intermediate 

wells (35A WW01 and 35A WW02). Aluminum, antimony, beryllium, chromium, strontium, and thallium 

are the most likely metals present in Site 35A groundwater. 

TPH was detected at LHSMW05 at a concentration below the PCL. Perchlorate was detected at 

LHSMW01 in 2000 and 2001, but at concentrations below the PCL. The maximum perchlorate value 

found in groundwater is 36.9 Jlg/L. 

5.5 CONTAMINANT FATE AND TRANSPORT 

The majority of the organic compound detections in soils were isolated and at low concentrations, less than 

the PCL values. Dioxins/furans were found frequently but at low concentrations. Among the metals, lead 
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Table S-7 
Summary of Detected Constituents in Groundwater Samples, Site 3SA, Group 4 RI, LHAAP, Karnack, Texas 

Frequency Minimum 
of Detected 

Analyte Detections Value 

Metals (J..l2/L) 

Aluminum 29/32 256 
Antimony 3/34 10 

Arsenic 10/34 33 
Barium 24/34 I8 
Beryllium 10/27 0.5 
Cadmium 3/34 0.9 

Calcium 34/34 6,200 

Chromium, total 32134 10 
Cobalt Il/34 3.1 
Copper I5/34 6 
Iron 34/34 240 
Lead 10/34 7 
Magnesium 32/34 6,200 
Manganese 33/34 49 

Mercury 8/33 0.116 

Nickel 23127 I5 
Potassium 24/34 1,I60 J 

Selenium 12/34 2 

Silver 3/34 0.7 

Sodium 13/13 23,000 

Strontium 34/34 I 50 

Thallium 7/34 l.IJ 

Tin 2113 530 
Vanadium 4/27 30 
Zinc 23/26 20 

VOCs(J..l2/L) 
l, I, 1-Trichloroethane l/35 8 
I, I ,2-Trichloroethane 3/35 1.6 

1, 1-Dichloroethane I0/35 0.27 
l,I-Dichloroethene 8/36 1.3 
I,2,4-Trichlorobenzene l/28 0.73 

I,2-Dichloroethane 3/35 0.5I 

Acetone I/2I 5.3 

Benzene 2/35 0.22 

Carbon disulfide l/21 0.54 

Chloroform 3/35 0.38 

Methylene chloride l/35 0.97 

Tetrachloroethene 10/36 0.27 

Total I ,2-dichloroethene In 10 

Trichloroethene 12/35 0.43 
Vinyl chloride 4/28 0.62 
cis- I ,2-Dichloroethene 7/28 0.21 
trans- I ,2-Dichloroethene 2/28 0.73 

LHAAP Group 4 Sites 
Remedial Investigation Report, Final 

Maximum Maximum 
Detected Detected 

Value Location 

98,200 LHSMW03 (1) 

462 35AWW02(1) 

I,940 35AWW02 (1) 

2,200 35AWW02 (1) 

49.5 35AWW02 (I) 

49.7 35AWW02 (1) 

799,000 LHSMW07 (1) 

2,800 LHSMW05 (1) 

510 35AWW02 (1) 

296 35AWW02 (1) 

167,000 LHSMW03 (1) 

497 35AWW02 (1) 

537,000 LHSMW07(1) 

5,800 LHSMW05 (1) 

0.9 LHSMW05 (I) 

l, 100 J LHSMW05 (I) 

8,200 LHSMW03 (I) 

1,870 35AWW02 (1) 

60 35AWW02 (I) 

1,200,000 LHSMW07 (I) 

23,000 LHSMW07 (1) 

50 J 35AWW02 (1) 

750 35AWW02 (I) 

490 35AWW02 (1) 

570 35AWW02 (1) 

8 LHSMW07 (I) 

7.1 LHSMW07 (1) 

I44 LHSMW07 (I) 

I,341 LHSMW07 (I) 

0.73 LHSMW05 (I) 

3 LHSMW07 (1) 

5.3 35AWW02 (1) 

0.80 LHSMW07 (1) 

0.54 35AWW03 (1) 

32 35AWW02(1) 

0.97 35AWW02(l) 

5,400 LHSMW05 (1) 

10 LHSMW07 (1) 

160 LHSMW05 (2) 
10 LHSMW07 (1) 

14 LHSMW07 (1) 

2 LHSMW07 (1) 

PCL 

73,000 

6 

50 

2,000 

4 

5 

100 

4,400 

1,300 

15 

10,000 

2 

I,500 

50 

370 

22,000 

2 

510 
22,000 

200 

5 
7,300 

7 

70 

5 
7,300 

5 
7,300. 

80 

5 

5 

5 
2 

70 

100 

LHAAP 
Groundwater 
Background 

Value 

13,400 

ND 

22 

1,990 

NA 

55 
308,000 

llO 
53 

43 

68,000 

300 

277,000 

11,800 

I 

60 

4,300 

I40 

30 

I,470,000 

6,I50 

ND 

NA 
NA 
230 
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Analyte 

Anions (mWL) 

Chloride (as Cl) 

Nitrogen, Nitrate (as N) 

Perchlorate 

Sulfate (as S04) 

Petroleum Hydrocarbons (mWL) 

TPH as gasoline 

SVOCs(~WL) 

Diethyl phthalate 

Phenol 

bis(2-Ethylhexyl) phthalate 

Explosives (~WI.) 

3-Nitrotoluene 

Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine 

Octahydro-1 ,3,5,7-tetranitro-1 ,3,5,7-
tetrazocine 

Tetryl 

J = value is estimated 
LHAAP = Longhorn Army Ammunition Plant 
NA =not available (not analyzed) 
ND = not detected 

Table 5-7 (continued) 

Frequency 
of 

Detections 

13/13 

2/13 

212 

13/13 

l/2 

l/28 

l/28 

3/28 

1/29 

4/29 

1129 

2/29 

Minimum Maximum Maximum 
Detected Detected Detected 

Value Value Location 

3.6 2,605 LHSMW07 (1) 

0.5 2 LHSMW05 (1) 

0.369 0.081 LHSMW01 (l) 

10 2,550 LHSMW07 (l) 

96 96 LHSMW05 (l) 

2J 21 LHSMW02 (l) 

6.81 6.81 35AWW02 (l) 

2.30 88 LHSMW03 (l) 

0.68 0.68 LHSMW04(l) 

0.26 88.3 LHSMW03 (l) 

5.60 5.60 LHSMW03 (1) 

0.19 4.80 LHSMW03 (I) 

PCL =protective concenrration level 
Rl = remedial investigation 
SVOC =semi volatile organic compound 
VOC = volatile organic compound 
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LHAAP 
Groundwater 
Background 

PCL Value 

1,416 

NA 

NA 

300 3,4]5 

58,000 

44,000 

6 

is the most widespread inorganic constituent in surface and subsurface soil. There were also isolated but 

elevated concentrations of antimony, cadmium, copper, lead, mercury, selenium, and silver in surface soil. 

Three of these metals (antimony, cadmium, and selenium) were found in Site 35A subsurface soil, and lead 

and selenium were found in Site 35A sediment at levels above the PCLs. However, in all cases, there is no 

clear source of contamination and although the levels are above background, there is no clear definition of 

a problem. The groundwater conditions beneath the site do not indicate that these metals are migrating 

although a few metals are present in the groundwater. Typically metals are relatively immobile except via 

runoff. The surrounding ditches are not receiving significant concentrations of these metals, although they 

are present in the sediment. The surface water in the ditch is not contaminated with metals above TWQS. 

Dioxin/furan compounds were found in soil near several sumps at Site 35A. Dioxins/furans may be 

formed during the chlorine bleaching process at pulp and paper mills, by waste and drinking water 

treatment plants, by burning carbonaceous materials, and by the production of some chlorinated chemical 

compounds. Limited burning of materials did occur at LHAAP at Group 2 sites. The majority of 

dioxins/furans are released into air from municipal solid waste and industrial incinerator emissions and 

from burning organic material such as forest fires, wood-burning stoves, and frreplaces. Off-site sources of 

dioxin/furan contamination are likely as the Group 2 sites are unlikely to have produced enough 

LHAAP Group 4 Sites 
Remedial Investigation Report, Final 

January 2002 
Page 5-20 



Legend 
-$- Shallow Monitoring Well 

TCE Trichloroethane 

PCE Tetrachloroethane 

11 DCE 1, 1-Dichloroethene US Army Corps 
of Engineers 
Tulsa District 

027367 

Scale in Feet 

[II JACOBS 

Site 35A VOC 1998 Concentrations 
In Shallow Ground Water 

Group 4 Remedial Investigation 
Longhorn Army Ammunition Plant 

Karnack, Texas 

190ec01 - Flg_5-3.DWG Figure 5-3 

Page 5-21 



0?7368 

dioxins/furans to have such a widespread impact as LHAAP. The hexa-, hepta-, and octachlorodibenzo-p

dioxins are refractory to most chemical and biological degradation processes. are not volatile, and have 

relatively low solubilities; they will persist in the soils indefinitely. There is no indication that Site 35A is 

a source of dioxinlfuran contamination. 

The vast majority of the metals detected in groundwater were associated with one field duplicate sample 

from well 35A WW02. With the exception of chromium, these compounds were not detected in the 

associated original sample collected from the same well. Aluminum, antimony, beryllium, chromium, 

strontium, and thallium may be present in the groundwater above background levels. 

Several chlorinated VOCs were detected in Site 35A groundwater. There is no remaining source evident 

from the soil data. However, the source could have been disposed by now or could have been a small spill 

that has not been found. The primary transport mechanism for groundwater is through the process of 

advection and dispersion where contaminants are transported in a solute phase downgradient in the 

direction of groundwater flow at or below the average groundwater velocity. The groundwater flow 

direction across Site 35A, based on piezometric surface measurements, is primarily to the east. 

Most of the VOC contamination at Site 35A is in the shallow zone. Although some low levels of 

chloroform, acetone, and methylene chloride are detected at depth (at locations 35AWW01 and 

35AWW02), the contaminants found in the shallow groundwater are 1,1,2-TCA, DCE, PCE, TCE, and 

vinyl chloride. The shallow contaminants are not found in the deeper wells, thus indicating that the limited 

shallow contamination is not migrating downward. 

The wells most significantly impacted by VOCs are LHSMW05 and LHSMW07, both shallow wells. 

These wells are located hundreds of feet apart. A well located in between (LHSMW06) is comparatively 

free of VOCs (all levels below PCL), and the types of VOCs present are very different (see Figure 5-3). 

Therefore the groundwater contamination at Site 35A may have originated from more than one source. 

LHSMW05 appears to have increasing concentrations, but the wells underneath remain free of the same 

contaminants. Downgradient wells also are free of VOC contamination. Goose Prairie Creek, the nearest 

water body, does not appear to be affected by the groundwater contamination. Adjacent surface water 

sampling results showed no detections of organic compounds. 
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6.0 SITE 35B: CHEMICAL LABORATORY 

This section presents the results of the RI activities performed at Site 35B (Chemical Laboratory). The 

purpose of the RI was to define the nature and extent and fate and transport of contamination in the soil 

and groundwater at the site. This section describes the site background, physical characteristics, and 

investigation activities and compiles the analytical data generated during the investigation to document the 

nature and extent of the contamination detected at Site 35B. 

6.1 SITE BACKGROUND 

6.1.1 Site Description 

Site 35B is located in the north-central portion of LHAAP and covers an area of approximately 8 acres 

(Figure 6-l). The laboratory consists of Building 29-A and is located in the approximate center of the site 

with A venue P forming its southwestern boundary (Figure 1-2). 

6.1.2 Site History 

The Chemical Laboratory was built during the construction of Plant 3 (1953-1955) and was used to 

support the production activities at LHAAP. Activities included research and testing of materials used in 

the production processes as well as quality assurance testing. Industrial solid wastes and possibly 

hazardous wastes may have been generated by these activities. One waste rack sump is located at this site. 

In 1998 the site was used as a staging area in support of field activities associated with the Group 2 and 

Group 4 Phase III Rl. The site was active through 1999; the current site layout is shown on Figure 6-1. 

6.1.3 Pre~Phase I Investigations 

Initial field investigative activities relative to the Group 4 sumps were begun in November 1991 when 

BCM Engineers was retained by the LHAAP Operating Contractor, Thiokol, to evaluate the integrity of 

the sumps system and the industrial wastewater treatment system at LHAAP (BCM 1992). Although the 

focus was to develop more efficient wastewater management alternatives, the locations of 125 sumps were 

surveyed and limited subsurface soil investigations were conducted at 12 sump locations. During this 

campaign, no subsurface investigations were conducted at the sump locations within Site 35B. 

6.2 PHYSICAL CHARACTERISTICS OF SITE 3SB 

This section describes the physical conditions at Site 35B. Subjects addressed include surface features and 

surface hydrology, geology and soils, and hydrogeology. Information presented in this section is based on 

data obtained from the investigation activities and the summary reports documenting previous 

-----~ investigations. 
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6.2.1 Surface Features and Surface Hydrology 

Site 35B, the Chemical Laboratory, is located in the central portion of LHAAP and is south of the 

intersection of A venue P and 59th Street (Figure 1-2). Figure 6-1 shows the site and sampling locations. 

Site 29 of Group 2 is located to the west of the Chemical Laboratory site. The surface features at Site 35B 

are a mixture of asphalt-paved roads and parking area, the former Chemical Laboratory building, and a 

mixture of wooded and grassy, vegetation-covered areas. The topography in this area is relatively flat with 

the surface drainage flowing north-northeast into Goose Prairie Creek. Goose Prairie Creek runs 

perpendicular and under A venue P to the north of the site and then turns south through the east-central 

portion of the site. 

6.2.2 Geology and Soils 

The boring logs for the four wells installed at this site indicate that the surlicial soils (0 to approximately 

4 feet bgs) are a silty clay underlain by alternating layers of clayey sand, silty sand, and poorly sorted sand. 

These sand layers are relatively thick and are occasionally separated by thin silty clays. The sand becomes 

finer with depth and grades to silty sand that is underlain by lean clay at approximately 28 feet bgs. The 

shallow saturated zone is separated from the intermediate saturated zone by an approximately 4-foot-thick 

lean clay layer from 28 to 32 feet bgs. Below the lean clay is a silty sand unit that continues from 32 feet 

to approximately 48 feet bgs that is also underlain by lean clay. 

6.2.3 Hydrogeology 

Four monitoring wells have been installed at Site 35B. Three of the monitoring wells were completed in 

the first saturated zone, 14-34 feet bgs, and one monitoring well was completed in the intermediate 

saturated zone encountered at 49 feet bgs. Since Site 35B is a relatively small area, a potentiometric 

surface map was not prepared from the water level data from these monitoring wells. However, the 

LHAAP-wide potentiometric surface generated from the December 1998 sampling event (Figure 1-3) 

indicates that the groundwater gradient in the shallow saturated zone near Site 35B is to the east-northeast. 

35BWW02 would be considered downgradient of the site while 35BWWO 1 would be upgradient. 

Rising head hydraulic conductivity tests (slug tests) were performed on all of the shallow monitoring wells 

installed as part of the previous site investigation activities. Hydraulic conductivity values, calculated from 

the slug test data using the Bouwer-Rice method, are presented in Table 6-1. For the shallow saturated 

sand zone, hydraulic conductivity values were all relatively consistent and ranged from a maximum value 

of 7.7 x 104 em/sec at well 35BWW01 to a minimum value of 4.3 x 104 em/sec at monitoring 

well 35BWW02. 
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Table 6-1 
Monitoring Well Construction Summary, Site 35B, Group 4 RI, LHAAP, Karnack Texas 

Well Measuring Casing Screen Hydraulic 
Well Depth Groundwater Surface Point Diameter Interval Conductivity 

Identification (feet) Zone Elevation Elevation (inches) (feet) {em/sec) 
35BWW01 19 Shallow 200.24 202.88 4 9-19 7.7 X 104 

35BWW02 14 Shallow 201.06 203.95 4 9-14 4.3 X 104 

LHSMW58 34 Shallow 200.2 203.56 4 21.4-31.4 6.4 xl04 

LHSMW59 49.3 Intermediate 201.07 204.18 4 27.5-47.5 ----
LHAAP = Longhorn Army Ammunition Plant RI = remedial investigation 

6.3 REMEDIAL INVESTIGATION ACTIVITIES 

This section describes activities completed during the investigations at Site 35B. Subjects addressed 

include contaminant source, soils, and groundwater investigations. Table 6-2 summarizes the field 

activities completed during each investigative phase. 

6.3.1 Source Investigation 

A source of potential contaminants at Site 35B was waste materials collected by the waste process sump. 

Sump content samples were not collected from the WRS-014 sump. To evaluate the soils immediately 

adjacent to the sump location, one soil boring was completed (LHWRS1401), and two soil samples 

collected from it during the Phase I investigation. Additionally, a second soil boring (WRSUMP14) was 

completed adjacent to this sump location during the Phase ill investigation, and two soil samples collected 

from it (Figure 6-1). The location and results of these samples are discussed in Sections 6.3.2 and 6.4.2. 

Table 6-2 
Investigation Activities, Site 35B, Group 4 RI, LHAAP, Karnack, Texas 

Phase I 

• Completed 1 soil boring (LHWRS1401) at waste rack sump WRS-014 and collected 2 samples 
Phase II 

• Collected 3 shallow soil samples from 3 sample locations (LHSMW58, LHSMW59, and LHS330) 

• Installed 2 monitoring wells, LHSMW58 and LHSMW59, and collected 1 groundwater sample from 
each new well 

Phase III 

• Collected 2 sump soil samples at 1 sump location (WRSUMP14) 

• Collected 3 shallow soil samples (35BSB01) from 1 sample location 

• Installed 2 monitoring wells (35BWW01 and 35BWW02) and collected groundwater samples from each 
new well and 2 existing wells (LHSMW58 and LHSMW59) 

Additional Investigations 

• Collected groundwater samples from wells LHSMW58 and LHSMW59 in February and August 1996 . 

LHAAP = Longhorn Army Ammunition Plant 
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6.3.2 Surface and Subsurface Soil Investigation 

Ten soil samples were collected from six locations throughout the site and submitted for chemical analysis 

during the Phases I, II, and ill investigations. The locations are plotted on Figure 6-1. During the Phase I 

investigation one soil boring (LHWRS1401) was completed at waste rack sump 14· (WRS-014). Two 

samples were collected from the boring at 0.5-1.5 feet bgs and 3.0-4.5 feet bgs and analyzed for VOCs, 

SVOCs, metals, and explosive compounds. Three soil borings (LHSMW58, LHSMW59, and LHS330) 

were installed during the Phase II field investigation. One sample was collected at each boring from 0.0 to 

0.5 feet, and each sample was analyzed for VOCs, SVOCs, metals, and explosive compounds. Two soil 

borings, WRSUMP14 and 35BSB01, were installed during the Phase m investigation. Two soil samples 

(0.0-Q.5 feet and 3.0-5.0 feet) were collected from boring WRSUMP14 and analyzed for beryllium, 

nickel, vanadium, pesticides/PCBs, and dioxins/furans. Three samples were collected from 

boring 35BSB01 at depths of0.0-Q.5 feet, 1.0-3.0 feet, and 3.0-5.0 feet and analyzed for VOCs, SVOCs, 

metals, pesticides/PCBs, dioxins/furans, and explosive compounds. 

6.3.3 Groundwater Investigation 

Four groundwater monitoring wells were installed during the Phase II and Phase III field activities at 

Site 35B. One intermediate monitoring well was installed at 49.3 feet bgs (LHSMW59), and three shallow 

groundwater monitoring wells (LHSMW58, 35BWW01, and 35BWW02) were installed from 14 to 

34 feet bgs. The monitoring well locations are shown in Figure 6-1. Shallow groundwater is the layer that 

would become contaminated from surface and sump activities. The intermediate well was installed to 

determine whether contamination was migrating deeper. However, the intermediate well may be too far 

upgradient to illustrate more than a large area of contamination from Site 35B or contamination migrating 

onto the site. 

Recovered soil samples from each monitoring well boring were visually classified for lithologic 

characteristics using the USCS and recorded on the geologic boring logs presented in Appendix A. Soil 

samples were screened in the field with an ionization detector (PID or FID) to detect VOCs in the samples. 

Survey data for the soil borings and monitoring wells are provided in Appendix A. 

Table 6-1 summarizes the well construction details of monitoring wells installed. Ten groundwater 

samples were collected from four wells during the Phase II, Phase m, and the additional investigations to 

assist in defining the shallow and intermediate groundwater condition. Wells LHSMW58 and LHSMW59 

were sampled during all three campaigns. Wells 35BWW01 and 35BWW02 were only sampled 

duringPhase ill. 

The two groundwater samples collected from wells LHSMW58 and LHSMW59 during the Phase II 

investigation were submitted for laboratory analysis for VOCs, SVOCs, metals, and explosive compounds. 

Four groundwater samples, one each from wells LHSMW58, LHSMW59, 35BWW01 and 35BWW02, 
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collected during the Phase ill investigation were submitted for laboratory analyses for VOCs, SVOCs, 

metals, and explosive compounds. The groundwater sample collected from LHSMW59 was analyzed for 

pesticides/PCBs and dioxins/furans. Four groundwater samples, two each from wells LHSMW58 and 

LHSMW59, were collected during the additional investigations and were submitted for laboratory analyses 

for VOCs, SVOCs, metals, and explosive compounds. The groundwater sample collected from 

LHSMW58 in February 1996 was also analyzed for pesticides!PCBs, herbicides, TPH, and cyanide. 

6.4 NATURE AND EXTENT OF CONTAMINATION 

The following sections summarize the detected compounds and associated concentrations for the 

sump-associated soil and groundwater samples. Table 6-3 summarizes the media tested and analyses 

performed during each investigation. A complete list of detected compounds is presented in Appendix C. 

Duplicate analyses are included in the evaluation. 

The following subsections present the compounds identified and the concentrations detected for soil and 

groundwater sampled at Site 35B. Detected compounds are compared to background and/or PCL values. 

6.4.1 Contaminant Source Results 

No samples of the sump contents were collected from the WRS014 sump at Site 35B. 

6.4.2 Soil Results 

Table 6-4 presents summary results for detected constituents in soil at Site 35B. 

6.4.2.1 Organic compounds 

No VOCs were detected in any soil sample, except carbon disulfide in boring LHWRS1401 at 

324 J..lg/kg, and this sample did not exceed the PCL. The SVOC bis(2-ethylhexyl) phthalate was detected 

(estimated) in the samples from all three Phase II locations, but it also did not exceed the PCL value. Nine 

SVOCs were detected in the surface sample from location 35BSB01, but all concentrations were less than 

PCLs. No SVOCs were detected in the samples from 1.0-3.0 or 3.0-5.0 feet bgs. No pesticides/PCBs 

were detected in either the surface (0-Q.S feet bgs) or subsurface (3.0-5.0 feet bgs) samples collected 

during Phase ill. 

Several dioxins/furans were detected in both the surface and subsurface samples but at low concentrations 

(less than J.!g/kg levels except for one octachlorodibenzo-p-dioxin maximum value of 2 Jlg/kg-this low 

concentration represents the 75th percentile of detected results for this constituent). The pesticide aldrin 
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Table 6-3 

Analytical Test Summary, Site 358, Group 4 RI, LHAAP, Karnack, Texas 

Analytical Tests 
Investigation/ Pesticides/ Explosive Dioxins/ 

Medium VOCs SVOCs PCBs Compounds Furans Metals Herbicides TPH Cyanide 
Phase I 

Surface Soils (0.5-1.5) 1 I 

Subsurface Soils 1 I 
(3.0-4.5) 
Phase II 

Soils (0.0-Q.5) 3 3 
Groundwater 2 2 

Phase III 
Surface Soils I I 
Subsurface Soils 2 2 
Groundwater 4 4 

Additional Investigations 
Groundwater 4 4 

*Beryllium, nickel, and vanadium analysis only 

LHAAP = Longhorn Army Ammunition Plant 
PCB = polychlorinated biphenyl 
RI = remedial investigation 

2 

3 
I 

1 

I I 

1 1 

3 3 

2 2 

1 2 2* 

2 3 3* 
4 1 4 

4 4 

SVOC = semivolatile organic compound 
TPH = total petroleum hydrocarbon 
VOC = volatile organic compound 

-

I I 

was detected in the 0-Q.5-foot sample at location 35BSBOI at a concentration above the PCL value.DE 

and/or DDT were detected in all three samples from location 35BSBO 1 but at concentrations below their 

PCL values. 

6.4.2.2 Metals 

In soil samples, the metals beryllium, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, 

mercury, nickel, potassium, selenium, strontium, vanadium, and zinc were detected at concentrations that 

exceeded background threshold levels. However, only cadmium (maximum of 7.5 mglkg), lead 

(maximum of 40 mglkg), and selenium (maximum of 4.1 mglkg) exceeded their respective PCLs. Each 

contaminant exceeded the PCL more than once. Both surface and subsurface samples contained 

exceedances. The soil boring located next to the sump, however, did not have the maximum 

concentration. The maximum concentrations of cadmium and lead were found in LHS330, a surface soil 

sample, while the maximum concentration of selenium was found in the surface soil sample for 35BSBO I. 

6.4.3 Groundwater Results 

Table 6-5 summarizes the detected results for groundwater samples collected at Site 35B. 
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Table 6-4 
Summary of Detected Constituents in Soil Samples, Site 358, Group 4 RI, LHAAP, Karnack, Texas 

Frequency Minimum Maximum 
of Detected Detected 

Analyte Detections Value Value 
Metals (m2/lq~) 
Aluminum 8/8 3,300 18,600 
Arsenic 8/8 1.60 J 7.5 J 
Barium 8/8 38.9 190 
Beryllium 315 0.593 J 0.6301 
Cadmium 3/8 3.61 7.5 
Calcium 8/8 598 3,5001 
Chromium, total 8/8 9.1 42.91 
Cobalt 7/8 2.46 24.1 
Copper 7/8 3.3 10.8 
Iron 8/8 6,200 47,000 
Lead 7/8 8.03 40.3 
Magnesium 7/8 175 1,100 
Manganese 8/8 7.77 1,860 
Mercury 2/8 0.11 0.60 
Nickel 515 6.9 J 13 
Potassium 7/8 199 810 
Selenium 6/8 0.21 4.12 
Silver 118 0.09 0.09 
Strontium 7/8 6.3 31.9 
Vanadium 515 25 J 48 J 
Zinc 8/8 1 1.8 1,100 

VOCs (J..tg!kg) 
Carbon disulfide 2/8 66 324 
Trichloroethene 1/8 6 6 
SVOCs (J.!g/kg) 
Benzo(a)anthracene 1/8 420 420 
Benzo(a)pyrene 1/8 390 390 
Benzo(b )fluoranthene 1/8 530 530 
Benzo(g,h,i)perylene 1/8 250 250 
Chrysene 1/8 450 450 
Fluoranthene 1/8 760 760 
Indeno( 1,2,3-c,d )pyrene 1/8 350 350 
Phenanthrene 1/8 370 370 
Pyrene 1/8 560 560 
bis(2-Ethylhexyl) phthalate 3/8 49 J 5601 
Pesticides (J.!g/kg) 
Aldrin 1/6 170 170 
ip,p'-OOE 4/6 11 1301 
lp,p'-OOT 3/6 6.1 J 37 J 
Dioxins (ng!kg) 

Octachlorodibenzo-p-dioxin 515 133.977 2,104.093 J 
Heptachlorinated dibenzo-p-dioxins (total) 515 3.553 69.33 
1,2,3,4,6, 7,8-Heptachlorodibenzo-p-
dioxin 515 2.063 33.263 
Hexachlorinated dibenzo-p-dioxins (total) 315 0.574 11.141 

LHAAP Group 4 Sites 
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Maximum 
Detected 
Location 

LHWRS1401 
LHS330 (1) 

LHSMW59 (1) 

35BSB01 (1) 
LHS330 (1) 

35BSB01 (1) 
LHS330 (1) 

LHSMW59 (1) 

LHS330 (1) 

LHS330 (1) 

LHS330 (1) 

35BSB01 {1) 

LHSMW59 (1) 

LHS-3-30 (1) 

WRSUMP014 (1) 

35BSBOI (1) 

35BSBOI (l) 

LHWRS1401 (1) 

LHS330 (1) 

35BSBOI (1) 

LHS330 (1) 

LH-WRSI4-01 (1) 

LH-WRSI4-01 (1) 

35BSBOI (I) 
35BSB01 (1) 

35BSB01 (1) 

35BSB01 (1) 

35BSB01 (1) 

35BSBOI (I) 
35BSB01 (1) 
35BSB01 (1) 

35BSB01 (1) 

LHS-3-30 (1) 

35BSB01 (1) 

35BSBOI (2) 
35BSB01 (1) 

WRSUMP014 
35BSB01 (1) 

35BSB01 (1) 

35BSBOI (1) 

LHAAP 
Surface Soil 
Background 

PCL Value 

260,000 20,700 
13 29.7 

220 287 -0.92 NA 
0.75 NO 

1,090 
1,200 22.8 
2,000 19.1 
520 6.7 

31,000 
1.5 17.4 

474 
5,100 2,330 

1 NO 
230 6.3 

481 
1.1 NO 

0.71 2.3 
13.3 

5,100 NA 
3,500 16.2 

20,000 
17 

20,000 
3,800 

67,000 
69,000,000 
1,700,000 
2,900,000 
190,000 
620,000 

1,700,000 
82,000 

120 
13,000 
17,000 
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Analyte 

Furans (nWke) 
Octachlorodibenzofuran 
Heptachlorinated dibenzofurans (total) 
1,2,3,4,6, 7 ,8-Heptachlorodibenzofuran 
Hexachlorinated dibenzofurans (total) 
1,2,3,4, 7 ,8-Hexachlorodibenzofuran 
Pentachlorinated dibenzofurans (total) 
1,2,3, 7 ,8-Pentachlorodibenzofuran 

Tetrachlorinated dibenzofurans (total) 
2,3, 7,8-Tetrachlorodibenzofuran 

1 = value is estimated 
LHAAP = Longhorn Army Ammunition Plant 
N A = not analyzed 
ND =not detected 

6.4.3.1 Organic compounds 

Table 6-4 (continued) 

Frequency 
of 

Detections 

4/5 
4/5 
515 
4/5 
2/5 
215 
215 
3/5 

317 

Minimum Maximum Maximum 
Detected Detected Detected 

Value Value Location 

0.626 15.485 35BSB01 (1) 

0.584 5.765 35BSB01 (1) 
0.236 5.765 35BSB01 (1) 

0.234 5.299 35BSB01 (1) 

0.219 0.373 35BSB01 (1) 

1.017 6.501 35BSB01 (1) 

0.259 2.008 35BSB01 (1) 

0.506 2.56 J 35BSB01 (1) 

0.273 0.506 35BSB01 (1) 

PCL = protective concentration level 
Rl = remedial investigation 
SVOC =semi volatile organic compound 
VOC = volatile organic compound 

027377 

LHAAP 
Surface Soil 
Background 

PCL Value 

-

Thirteen different VOCs were detected in LHSMW58 during. the December 1994, February 1996, August 

1996, and May 1998 sampling events. PCE and 1,1-DCE were detected above PCL levels in well 

LHSMW58 during December 1994. The same two contaminants plus TCE were detected above PCL 

levels in 1996, and PCE and TCE were detected above PCLs in May 1998. Six different VOCs were 

detected in LHSMW59 during the four sampling events. PCE and TCE were the only VOCs with 

concentrations above PCLs during these sampling events; LHSMW59 had the highest TCE concentrations, 

up to 330 J...lg/L. Acetone was detected in well 35BWW02 in November 1998 at a concentration well 

below PCLs. No other VOCs were detected in well 35BWW01 or 35BWW02 during any sampling event. 

The SVOCs di-n-octylphthalate and the common laboratory and field contaminant 

bis(2-ethylhexyl) phthalate were detected in wells LHSMW58 and LHSMW59 but at very low 

concentrations (less than 4 J..lg/L). The explosive compound tetryl was detected in well LHSMW58, and 

tetryl and 1,3-dinitrobenzene were detected in well LHSMW59 during the February 1996 sampling event, 

but neither explosive compound exceeded comparison criteria. 

There were no detectable concentrations of pesticides/PCBs in any of the two wells from the two rounds of 

samples. August 1998 samples from well LHSMW59 contained four different dioxins/furans but at very 

low concentrations. None were detected in well LHSMW58, the well located closest to the sump. 

6.4.3.2 Metals 

Table 6-5 summarizes the groundwater metals data. Of the metals detected above background values, only 

estimated concentrations of antimony and thallium exceeded PCLs in the August 1996 sample from well 
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Table 6-5 
Summary of Detected Constituents in Groundwater Samples, Site 358, Group 4 RI, LHAAP, Karnack, Texas 

Frequency 
of Minimum 

Analyte Detections Detected Value 

Metals (u21L) 

Aluminum 7/9 106J 

Antimony 2110 55 J 

Barium 6/10 70J 
Cadmium l/10 0.3 
Calcium 8/10 3,300 
Chromium, total 5110 4.3 
Copper 4/10 3.3 
Iron 10/10 45 J 
Lead 2/10 3.7 
Magnesium 7110 1,400 
Manganese 10/10 16 
Mercury 1/10 0.04J 

Nickel 3/8 23 J 
Potassium 5/10 670 
Selenium 1/10 2.4 

Sodium 3/4 7,900 

Strontium 8/10 96 

Thallium 2/10 1.8 J 

Vanadium l/8 3.2 

Zinc 7/10 21 

Anions (m2/L) 
Chloride (as Cl) 3/4 3 
Nitrogen, nitrate (as N) l/4 2 
Nitrogen, nitrite l/4 0.6 
Sulfate (as S04) 4/4 17 

VOCs (llWl) 

1,1, I-Trichloroethane 5/11 0.96 

1, 1-Dichloroethane 1/11 2.1 

1,1-Dichloroethene 5/11 2.2 
1 ,2,4-Trichlorobenzene 119 1.5 
Acetone 117 2.4 

Benzene till 3J 

Chlorobenzene 2/ll 2J 

Chloroform till 0.38 
Tetrachloroethene 9111 6 
Total1,2-dichloroethene tl2 7 

Trichloroethene 7/9 9.4 

Trichlorofluoromethane 219 2.3 
cis-1 ,2-Dichloroethene 3/9 0.53 

SVOCs (u2/L) 

Di-n-octylphthalate 3/10 1.6 

bis(2-Ethylhexyl) phthalate 3/10 1 J 

LHAAP Group 4 Sites 
Remedial Investigation Report, Final 

Maximum 
Maximum Detected 

Detected Value Location 

4,700 LHSMW59 (1) 
80J LHSMW58(1) 
299 LHSMW59(1) 
0.3 LHSMW58 (1) 

43,100 J LHSMW59 (1) 
25 LHSMW58 (1) 

23 LHSMW59 (1) 

7,300 LHSMW58 (1) 

3.9 LHSMW59 (1) 

19,000 LHSMW59 (1) 

380 LHSMW59 (1) 

0.04J LHSMW58 (1) 

68 LHSMW59 (1) 

2,500 LHSMW59 (1) 

2.4 LHSMW59 (1) 

92,000 LHSMW59 (1) 

1,900 LHSMW59 (1) 

98 J LHSMW58 (1) 

3.2 LHSMW58 (1) 

40 LHSMW58 (1) 

57 LHSMW59 (1) 

2 LHSMW59 (1) 

0.6 LHSMW58 (I) 
103 LHSMW59 (1) 

37 LHSMW58 (1) 

2.1 LHSMW58 (1) 

58 LHSMW58 (1) 

1.5 LHSMW59 (1) 

2.4 35BWW02 (1) 

3J LHSMW58 (1) 

2.6 LHSMW58 (1) 

0.38 LHSMW58(1) 

21 LHSMW58 (1) 
7 LHSMW58 (1) 

330 LHSMW59 (1) 

2.7 LHSMW59(1) 

2.1 LHSMW58 (1) 

3.6 LHSMW58 (1) 

1.4 LHSMW59(1) 

LHAAP 
Groundwater 
Background 

PCL Value 

73,000 13,400 
6 - ND 

2,000 1,990 
5 55 

308,000 
100 110 

1,300 43 
68,000 

15 300 
277,000 

10,000 11,800 
2 1 

1,500 60 
4,300 

50 140 
1,470,000 

22,000 6,150 

2 NO 
510 NA 

22,000 230 

1,416 
NA 
NA 

3,475 

200 
7,300 

7 
70 

7,300 

5 
100 

80 
5 

5 
22,000 

70 

1,500 
6 
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Analyte 
Furans (pg!L) 

Hexachlorinated dibenzofurans (total) 

1,2,3,4, 7 ,8-Hexachlorodibenzofuran 

Explosives (J..lWL) 

1 ,3-Dinitrobenzene 

Tetryl 

J = value is estimated 
LHAAP = Longhorn Army Ammunition Plant 
N A = not analyzed 
ND =not detected 

Table 6-5 (continued) 

Frequency 
of 

Detections 

Ill 
l/1 

l/11 

2/11 

Minimum Maximum Maximum 
Detected Value Detected Value Detected Location 

10.051 10.051 LHSMW59 (1) 

5.225 J 5.225 J LHSMW59 (1) 

0.1 J 0.1 J LHSMW59 (1) 

0.072 J 0.41 LHSMW58 (I) 

PCL = protective concentration level 
Rl = remedial investigation 
SVOC = semi volatile organic compound 
VOC = volatile organic compound 

027379 

LHAAP 
Groundwater 
Background 

PCL Value 

-

LHSMW58, and antimony only in the August 1996 sample from well LHSMW59. None of these metals 

were detected in samples from the wells taken in 1998. The groundwater at Site 35B is not considered to 

be contaminated with metals. 

6.5 CONTAMINANT FATE AND TRANSPORT 

~------ With the exception of the pesticide aldrin in surface soil at location 35BSBO 1, the other organic compound 

detections in soils were isolated and were not high enough concentrations to exceed PCLs. Among the 

metals detected in soil above background, only cadmium, lead, and selenium concentrations exceeded 

PCLs. However, the metals that may be of concern in groundwater are antimony and thallium; neither of 

these is present in soils above background and neither was present during 1998 sampling. The low levels 

of metals in soil and groundwater and the lack of correlation between the metals present indicate that Site 

35B probably does not have a metal problem. 

The dioxins/furans detected in soils are refractory to most chemical and biological degradation processes, 

are not volatile, and have relatively low solubilities. They will persist in the soils indefinitely. The low 

VOC soil contaminants will be removed by evaporation into the atmosphere or migration via infiltrating 

precipitation to the water table. At this time VOC contamination is more prevalent in groundwater than in 

soil. The source of the contamination is unknown. 

The three VOCs found in groundwater above PCLs are 1,1-DCE, PCE, and TCE. These compounds can 

be biologically degraded, but only under severely reducing conditions, and there is no evidence that the 

conditions at Site 35B are reducing. Thus, these compounds may travel to Goose Prairie Creek. However, 

current surface water data (LHSGPC10 and LHSGPC05--see Section 13) indicate that there is no current 

impact to surface water from this site. Additionally, the elevated VOC levels in LHSMW59, as well as 

LHSMW58 suggest the contamination may be moving onto the site. Site 35B may not be the only source 
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of the VOC contamination. The very low levels of VOCs in soil means Site 35B cannot be ruled out as 

contributing to the groundwater contamination; the source is unknown. 

1 ,2,3,4,6, 7 ,8-Heptachlorodibenzofuran, 1 ,2,3,4, 7 ,8-hexachlorodibenzofuran, total hexachlorinated 
' dibenzofurans, and octachlorodibenzo-p-dioxin were the members of the dioxinlfuran family detected in 

Site 35B groundwater, some upgradient of the site. They are extremely refractive under oxidizing 

conditions and will follow the same fate as the other organic compounds. This site does not appear to be a 

source of dioxinlfuran contamination in the groundwater. 
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7.0 SITE 35C: STATIC TEST AREA 

This section presents the results of investigation activities performed at Site 35C (Static Test Area). The 

purpose of the RI was to define the nature and extent and fate and transport of contamination in soil and 

groundwater at the site. This section describes the site background, physical characteristics, and 

investigation activities, and it compiles the analytical data generated during the RI work to document the 

nature and extent of the contamination detected at Site 35C. 

7.1 SITE BACKGROUND 

7.1.1 Site Description 

Site 35C is located in the east-central portion of LHAAP and covers an area of approximately 26 acres 

(Figure 1-2). The central portion of the site is located at the intersection of Tyler, Tucson, and Truman 

Avenues. 

7 .1.2 Site History 

The Static Test Area was used for testing and evaluating products produced at LHAAP. Activities 

included testing of illumination devices and static test firing of rocket motors. Structures for these 

activities included a test tunnel and data acquisition system for flares, rocket motor test stands of earth and 

concrete, and conditioning facilities for reproducing arctic and tropical temperatures. Industrial solid 

wastes and possibly hazardous wastes may have been generated by these activities. Four waste process 

sumps (S-102, S-103, S-104, and S-105) are located at Site 35C. Information on the capacity, dimensions, 

and operational status of these sumps in 1993 can be found in Section 4 of this report. The site was active 

through 1998; the current site layout is shown on Figure 7-1. 

7.1.3 Pre-Phase I Investigations 

In 1982, Environmental Protection Systems (EPS) investigated the site for USATHAMA and in June 1984 

published a report documenting the investigation performed (EPS 1982). As part of this investigation, 

monitoring wells 106 and 107 were installed and sampled, and soil samples were collected at Site 35C. 

The data collected during this investigation are included in Appendix B. 

The groundwater samples collected from monitoring wells 106 and 107 contained chloride concentrations 

of 137,000 Jlg/L and 145,000 Jlg/L, respectively, and sulfate concentrations of 73,300 Jlg/L and 

54,650 J..lg/L, respectively. Analysis of the groundwater samples collected from monitoring wells 106 and 

107 detected elevated concentrations of manganese at 652 Jlg/L and 187 Jlg/L, respectively. The 
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"~ pre-Phase I groundwater sample from monitoring well 106 contained the explosive compound 

1,3,5-trinitrobenzene at 4.38 J.Lg/L 

Three soil samples (601, 602, and 603) were collected from an area east of well 107. No organics or 

explosives were detected in these samples. Lead was detected in all three samples (27 .0 mg/kg, 

27.3 mg/kg, and 27.4 mglkg) at concentrations above the LHAAP background level of 13.0 mglkg 

established in 1995. Copper was detected in sample 601 at a concentration of 23.8 mg/kg, above the 

background level of 10.7 mglkg. 

Initial field investigative activities relative to the Group 4 sumps began in November 1991 when BCM 

Engineers was retained by the LHAAP Operating Contractor, Thiokol, to evaluate the integrity of the sump 

system and the industrial wastewater treatment system at LHAAP (BCM 1992). Although the focus was to 

develop more efficient wastewater management alternatives, the locations of all 125 sumps were surveyed 

and limited subsurface investigations were conducted at 12 sump locations. 

Four of the sumps were located at Site 35C. Soil samples were collected at the 2-foot and 10-foot intervals 

from a soil boring drilled adjacent to sump S-104 located within Site 35C. Table 7-1 presents a summary 

of the concentration results for the soil samples. 

7.2 PHYSICAL CHARACTERISTICS OF SITE 

This section describes physical conditions at Site 35C. Subjects addressed include surface features and 

hydrology, geology and soils, and hydrogeology. Information presented in this section is based on data 

obtained from the investigation activities since and including Phase I and the reports documenting previous 

investigations. 

7.2.1 Surface Features and Surface Hydrology 

The Static Test Area, Group 4 Site 35C, is located on the east-central portion of LHAAP and is bounded 

approximately by Central Creek to the northwest and Harrison Bayou to the southeast. Site 35C is a 

mixture of asphalt-paved roads and parking areas around the former structures in the area. Surface 

drainage flows predominately toward the creeks. 

7 .2.2 Geology and Soils 

The surface soils at Site 35C are clays and silty clays to approximately 12 feet bgs. A relatively thin 

(2-3-foot-thick) sand layer that is continuous across the site is below the silty clay. The sand layer is the 
top of the shallow saturated zone in this area. There is only one monitoring well completed in the 

intermediate saturated zone (LHSMW69) at Site 35C, and it is completed to approximately 51 feet bgs. 

The boring log for this well indicated that the silty clay confining layer below the shallow saturated zone is 
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Table 7-1 
Summary of BCM Soil Boring Results, Site 35C, Group 4 RI, LHAAP, Karnack, Texas 

Sum1> S-104 
Parameter Units 0-2 feet 8-10 feet 

PH --- 7.4 5.6 
Total Organic Carbon --- 20,900 8,470 
Total Solids % 83.0 82.1 
Silver mg/kg ND ND 
Aluminum mg/kg 11,400 13,200 
Arsenic mg/kg 2.17 0.743 
Barium mg/kg 73.0 34.0 
Beryllium mg/kg 1.800 0.369 
Cadmium mg/kg ND ND 
Chromium mg/kg 15.1 19.1 
Mercury mg/kg ND ND 
Magnesium mg/kg 876 778 
Lead mg/kg 18.2 14.3 
Selenium mg/kg 0.193 ND 
Toluene Jlg/kg ND 6.09 
1, 1, 1-Trichlorethane Jlg/kg ND 7.31 
Trichloroethene J.Lg/kg 10.8 122 

Analyzed purgeable organics not detected at any BCM soil boring location include: acrolein; acrylonitrile; benzene; bromoform; carbon 
tetrachloride; chlorobenzene; dibromochloromethane; bromochloromethane; chloroethane; 2-chloroethylvinylether; chloroform; I, 1-dichloroethane; 
I ,2 dichloroethane; I ,2-dichloropropane; cis-! ,3-dichloropropene; trans-! ,3-dichloropropene; ethylbenzene; bromomethane; chloromethane; 
methylene chloride; I, I ,2,2-tetrachloroethane; trans-! ,2-dichloroethene; I, I .2-trichloroethane; and vinyl chloride. 

LHAAP = Longhorn Army Ammunition Plant 
NO = not detected 

%=percent 
Rl = remedial investigation 

not present at this location. Silty sand and clayey sand were present in this boring from below the surficial 

clay layer at 11 feet and continued the full depth of this boring at 51 feet bgs. 

7 .2.3 Hydrogeology 

Seven monitoring wells have been installed at Site 35C. Six of the monitoring wells were completed in the 

shallow saturated zone, while monitoring well LHSMW69 was completed in the intermediate saturated 

zone. Table 7-2 summarizes monitoring well construction details. Based on the facility wide 

potentiometric surface map for LHAAP (Figure 1-3), groundwater flow within the shallow saturated zone 

below Site 35C is to the north. Well 106 is located about 800 feet from the area of previous activity. It 

appears to be located downgradient of Site 35C and should represent the condition of the groundwater 

moving off site. The nearby presence of the surface water bodies can influence groundwater flow 

differently during different times of the year so well 106 may not capture infrequent or small areas of 

contamination. 
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Table7-2 

Monitoring Well Construction Summary, Site 35C, Group 4 RI, LHAAP, Karnack, Texas 

Well Measuring Casing Screen Hydraulic 
Well Depth Groundwater Surface Point Diameter Interval Conductivity 

Identification (feet) Zone Elevation Elevation (inches) (feet) (em/sec) 
106 25 Shallow 174.56 179.05 4 8.5-23.5 ---
107 21 Shallow 175.73 178.32 2 4.5-19.5 ---

LHSMW67 20 Shallow 182.64 185.57 4 9.4-19.4 ---
LHSMW68 22 Shallow 186.69 189.65 4 11-21 2.8 X 10-4 
LHSMW69 51 Intermediate 180.16 183.27 4 27.9-47.9 ----
LHSMW70 22 Shallow 180.54 183.62 4 11-21 ---
LHSMW71 17.5 Shallow 181 183.73 4 5.9-15.9 1.1 x 10·3 

LHAAP = Longhorn Army Ammunition Plant RI = remedial investigation 

Rising head hydraulic conductivity tests (slug tests) were completed on two of the shallow monitoring 

wells (LHSMW68 and LHSMW71). Hydraulic conductivity values, calculated using the Bouwer-Rice 

method from the slug test data, are also presented in Table 7-2. For the shallow saturated zone, hydraulic 

conductivity values were calculated as 2.8 x 104 em/sec at well LHSMW68 located to the south of 

Site 35C and 1.1 x 10-3 em/sec at well LHSMW71, located in the northeastern portion of the site near 

Harrison Bayou. 

7.3 REMEDIAL INVESTIGATION ACTIVITIES 

This section describes the soil and groundwater activities completed during the Phase I, II, III, and 

additional investigations at Site 35C. Table 7-3 summarizes the field activities completed during each 

investigation phase. 

7.3.1 Source Investigation 

A source of potential contaminants at Site 35C was waste materials historically collected in the waste 

process sumps. No sump content samples were collected from the Site 35C sumps. 

7 .3.2 Surface and Subsurface Soil Investigation 

During the Phase I investigation, a total of 12 soil borings (LHS10201, LHS10202, LHDL10201, 

LHS10301, LHS10302, LHDL10301, LHS10401, LHS10402, LHDL10401, LHS10501, LHS10502, and 

LHDL10501) were completed near the four sumps located at Site 35C to evaluate the soils immediately 

adjacent to the sumps and drainage lines. At each sump, two soil borings were completed adjacent to the 

sump, and one soil boring was completed along the sump drainage line to determine whether the sumps or 

.~ · lines were sources of contamination. These locations are not shown on Figure 7-1 but are located near the 

sump locations that are shown. Twenty-two samples were submitted for laboratory analyses. Eight surface 
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Table 7-3 
Investigation Activities, Site 35C, Group 4 RI, LHAAP, Karnack, Texas 

Phase I 

• Completed 12 soil borings (LHS10201, LHS10202, LHDL10201, LHS10301, LHS10302, 
LHDL10301, LHS10401, LHS10402, LHDL104-01, LHS10501, LHS10502, and LHDL10501) at 
sumps S-102, S-103, S-104, and S-105 at various depths and collected 22 soil samples (8 surface 
and 14 subsurface soil) 

Phase II 

• Collect 7 surface soil samples from 7 sample locations (LHST01, LHST02, and LHSMW67 
through LHSMW71) -

• Installed 5 monitoring wells (LHSMW67 through LHSMW71) and collected 1 groundwater sample 
from each well 

Phase III 

• Collected 8 soil samples (4 surface and 4 subsurface) at 4 sump locations (S-102, S-103, S-104, · 
and S-105) 

• Collected 3 soil samples (0-0.5, 1-3, and 3-5 feet bgs) from 1 sample location (35CSB01) 

• Collected groundwater samples from 7 existing wells (106, 107, and LHSMW67 through 
LHSMW71) 

Additional Investigations 

• February and August 1996- Collected 2 rounds of groundwater samples from 7 monitoring wells 
(106, 107, and LHSMW67 through LHSMW71) 

• May 2000- Collected groundwater samples from wells LHSMW67 and LHSMW68 for 
perchlorate analysis 

• June 2000- Collected 4 soil samples (2 surface and 2 subsurface) from 2 sample locations 
(35CSB02 and 35CSB03) for perchlorate analysis 

• February 2001- Collected 1 groundwater sample from well LHSMW67 for perchlorate analysis 

bgs = below ground surface Rl = remedial investigation 
LHAAP = Longhorn Army Ammunition Plant 

soil samples were collected from 0.5 to 2 feet bgs and submitted for laboratory analyses for VOCs, 

SVOCs, and metals. Fourteen subsurface soil samples were collected from 2 to 11 feet bgs and submitted 

for laboratory analysis for VOCs, SVOCs, and metals. One subsurface soil sample collected along the 

sump S-103 drainage line (LHDL10301) was also analyzed for explosive compounds to determine whether 

the line was a source of contamination. 

During the Phase II investigation, seven soil borings (LHSTO 1 and LHST02, and LHSMW67 through 

LHSMW71) were completed with seven surface soil samples analyzed for VOCs, SVOCs, explosive 

compounds, and metals to provide information about the nature and extent of soil contamination. 

During the Phase III investigation, a single soil boring was completed at each of the four sump locations 

(S-102, S-103, S-104, and S-105). One surface and one subsurface soil sample were collected from each 

sump boring and analyzed for beryllium, nickel, and vanadium as these analyses had not been performed. 

The samples collected at sump S-1 05 were also analyzed for pesticides/PCBs and dioxins/furans. The 

surface soil samples were all collected from o-o.5 feet bgs, and the subsurface soil samples were collected 

from 3 to 10 feet bgs. Additionally, a single non-sump soil boring (35CSBOI) was completed during the 
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/~, Phase III investigation, and one surface soil sample (0-0.5 feet bgs) and two subsurface soil samples 

(1-3 and 3-5 feet bgs) were collected and analyzed for VOCs, SVOCs, explosive compounds, metals, 

pesticides!PCBs, and dioxins/furans. In June 2000, two soil borings (35CSB02 and 35CSB03) were 

completed, and samples were collected from 0 to 0.5 and 1 to 2 feet bgs in each boring. The samples were 

submitted for perchlorate analysis. Perchlorate was identified as a potential contaminant of interest late in 

the investigation. 

Soil samples from each monitoring well boring were classified for lithologic characteristics using the 

USCS and recorded on the geologic boring logs presented in Appendix A. Soil samples were screened in 

the field with an ionization detector (PID or FID) for VOCs in the samples. Survey data for the soil 

borings and monitoring wells are provided in Appendix A. 

7.3.3 Groundwater Investigation 

Five groundwater monitoring wells (LHSMW67 through LHSMW7l) were installed during the Phase II 

field activities at Site 35C. Two existing monitoring wells (106 and 107) were installed at this site during 

the 1982 EPS (pre-Phase I) investigation. The Site 35C wells include one intermediate monitoring well 

(LHSMW69) installed at 51 feet bgs and six shallow groundwater monitoring wells installed from 20 to 

25 feet bgs. The monitoring well locations are shown on Figure 7-1. Table 7-2 summarizes the well 

construction details for Site 35C monitoring wells. Well construction diagrams for each of the seven 

monitoring wells are provided in Appendix A of this report. 

Five groundwater samples were collected in 1994 during the Phase II investigation from wells LHSMW67 

through LHSMW71. The samples were submitted for laboratory analyses for VOCs, SVOCs, explosive 

compounds, and metals. Two rounds of seven groundwater samples were collected in February and 

August 1996 from wells LHSMW67 through LHSMW71, 106, and 107. The samples collected in 

February 1996 were all analyzed for common anions, metals, VOCs, SVOCs, and explosive compounds. 

The sample from LHSMW69 was also analyzed for TPH, pesticides/PCBs, chlorinated herbicides, and 

cyanide. The samples collected in August 1996 were all analyzed for common anions, metals, VOCs, 

SVOCs, and explosive compounds. 

During the Phase III investigation, samples from all seven monitoring wells were submitted for VOC, 

SVOC, explosive compound, and metal analyses. A subsequent groundwater sample from monitoring well 

LHSMW67 collected in August 1998 was also submitted for pesticide/PCB and dioxinlfuran analyses. 

In May 2000, samples from monitoring wells LHSMW67 and LHSMW68 were collected and submitted 

for laboratory analysis for perchlorate. In February 2001, a sample was also collected from monitoring 

well LHSMW67 and analyzed for perchlorate. 
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7.4 NATURE AND EXTENT OF CONTAMINATION 

Site investigations to delineate the extent of contamination resulting from site activities included the 

Phase I through Phase ill Rl activities as well as supplementary soil and groundwater sample collection 

and analyses. Appendix C provides tables of the detected compounds and associated concentrations for 

the surface soil, subsurface soil, and groundwater samples. Table 7-4 summarizes the media tested and 

analyses performed during each investigation. 

The following subsections summarize the compounds detected for each medium sampled at Site 35C. 

Analytical results are compared and compounds that exceeded the TRRP Tier I PCLs and background 

values are identified, where applicable. 

7.4.1 Contaminant Source Results 

No sump content samples were collected from Site 35C sumps. 

Table 7-4 
Analytical Test Summary, Site 35C, Group 4 RI, LHAAP, Karnack, Texas 

Analytical Tests 

"0 CIJ CIJ 
Cis QI"' Ql Ql 

Cis CIJ 
CIJ 

~ CIJ --= ;> = CIJ CIJ 

u u :I: ~ ·o -~ s = = '; ..... = ..... ~ 

0 0 e.. -~ u ·c :s >< '"' -- c. Ql 

;;;.. ;;;.. E-< rile.. 0 ... ~e .~ = ~ Investigation/ rJ'J Ql a= Q~ 
~ 0 e.. u Medium 

Phase I 
Surface Soil 8 8 8 
Subsurface Soil 14 14 1 14 
Phase II 
Surface Soil 7 7 7 7 
Ground water 5 5 5 5 
Phase III 
Surface Soil 1 1 2 1 2 5* 
Subsurface Soil 2 2 3 2 3 6* 
Groundwater 7 7 1 7 1 7 
Additional Invest!g_ations 
2000 Surface Soil 
2000 Subsurface 
Soil 
1996 Groundwater 14 14 1 1 1 14 14 
2000 Groundwater 
2001 Groundwater 

*Four of the samples were analyzed for beryllium, nickel, and vanadium only 

LHAAP = Longhorn Army Ammunition Plant 
PCB = polychlorinated biphenyl 
Rl = remedial investigation 
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SVOC = semi volatile organic compound 
TPH = total petroleum hydrocarbon 
VOC = volatile organic compound 

Ql 

"0 ·a 
~ ..... 
u 

1 

Ql 

= ..... 
~ 0 CIJ ... e § 0 

e ·a :E 
0< 

(,) ... u Ql 

e.. 

2 
2 

14 
2 
1 

January 2002 
Page 7-8 



027389 

7 .4.2 Soil Results 

Twenty-one surface and 28 subsurface soil samples were collected during the Phase I through Phase III 

and additional investigations at Site 35C. Soil samples were analyzed for some or all of the following: 

VOCs, SVOCs, pesticides/PCBs, explosive compounds, dioxins/furans, perchlorate, and metals. Table 7-5 

summarizes detected results for soil samples. 

7.4.2.1 Organic compounds 

The common laboratory contaminant, acetone, was the only VOC detected in any of the Phase I, II, or III 

soil samples. Eleven different SVOCs were detected in the soil samples at estimated concentrations at very 

low levels (less than 500 J.tg/kg). The SVOC, bis(2-ethylhexyl) phthalate, was detected in the sump S-102 

drainage line sample (LHDL1020 1) at a concentration of 580 J.tg/kg and was the only non-estimated 

SVOC detection in that sample. VOCs and SVOCs are not present at notable levels in the soils of 

Site 35C. Twenty-one dioxin/furan compounds were detected in the five soil samples submitted for 

analyses. Many of the dioxin/furan detections were low level and/or estimated concentrations. However, 

the 1-3-foot bgs sample from 35CSB01 and the O-Q.5-foot bgs sample from SUMP105 had slightly 

elevated levels of a number of dioxins/furans. The maximum octachlorodibenzo-p-dioxin value found in 

the surface soil next to sump S-105 was 17 J.tg/kg, which is higher than values found at other sites. 

4,4' -DDE and 4,4' -DDT were detected in the 3-5-foot bgs sample from 35CSB01 at 3 J.tglkg and 

6.8J J.tglkg, respectively. No explosive compounds or PCBs were detected in the samples submitted. 

Perchlorate was detected at a concentration of 60.9 J.tg/kg in the surface soil sample from location 

35CSB03. 

7 .4.2.2 Metals 

Of the 16 surface soil samples (0-2 feet bgs) collected, nine metals (aluminum, calcium, chromium, 

copper, lead, magnesium, potassium, strontium, and zinc) were detected in soil samples at concentrations 

that exceeded the LHAAP surface soil background concentration. Cadmium at a maximum concentration 

of 1.6 mglkg versus 0.75 mglkg PCL, lead at a maximum concentration of 29 mglkg versus 1.5 mglkg 

PCL, silver at a maximum concentration of 3.9 mglkg versus 0.71 mg/kg PCL, beryllium at a maximum 

concentration of 1.02J mglkg versus 0.92 mglkg PCL, and selenium at a maximum concentration of 

2.15 mglkg versus 1.1 mglkg PCL were found above background and PCL values. 

Chromium values were above background levels but below PCLs. Lead was detected slightly above the 

surface soil background ( 17 A mglkg) and above the PCL ( 1.5 mglkg) at three locations. These levels are 

not indicative of a source of metal contamination or secondary contamination. 
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Table 7-5 
Summary of Detected Constituents in Soil Samples, Site 3SC, Group 4 RI, LHAAP, Karnack, Texas 

Frequency Minimum 
of Detected 

Analyte Detections Value 
Metals (mglkg) 
Aluminum 25/32 4,600 J 
Arsenic 32/32 1.4 
Barium 32/32 38.6 
Beryllium 5/12 0.624 J 
Cadmium 1/32 1.6 
Calcium 30/32 257 
Chromium, total 32/32 7.3 
Cobalt 32/32 1.6 
Copper 32/32 2.82 J 
Iron 25/32 7,410 
Lead 32/32 3.1 
Magnesium 32/32 299 
Manganese 32/32 45 
Mercury 1132 0.24 
Nickel 6112 6.9 
Potassium 32/32 289 
Selenium 8/32 O.I6 
Silver 5/32 0.81 

Strontium 29/32 6 
Vanadium I2/I2 7.8 
Zinc 32/32 20.4 
Dioxins {ng/kg) 
Octachlorodibenzo-p-dioxin 515 I4I J 
Heptachlorinated dibenzo-p-dioxins (total) 5/5 8.236 
I ,2,3,4,6, 7,8-Heptachlorodibenzo-p-
dioxin 515 3.I47 
Hexachlorinated dibenzo-p-dioxins (total) 4/5 2.773 J 
I ,2,3,4, 7 ,8-Hexachlorodibenzo-p-dioxin 2/5 0.348 
1 ,2,3,6, 7,8-Hexachlorodibenzo-p-dioxin 4/5 0.654 
I ,2,3, 7 ,8, 9-Hexachlorodibenzo-p-dioxin 415 0.203 J 
Pentachlorinated dibenzo-p-dioxins (total) I/5 l.l5 
1,2,3, 7,8-Pentachlorodibenzo-p-dioxin 115 I.267 
Furans (nglkg) 
Octachlorodibenzofuran 415 7.395 
Heptachlorinated dibenzofurans (total) 4/5 2.182 
1 ,2,3,4,6, 7 ,8-Heptachlorodibenzofuran 4/5 2.182 
I ,2,3,4, 7 ,8,9-Heptachlorodibenzofuran 3/5 O.I78 J 
Hexachlorinated dibenzofurans (total) 4/5 3.195 
1 ,2,3,4, 7 ,8-Hexachlorodibenzofuran 4/5 0.469 
I ,2,3,6, 7 ,8-Hexachlorodibenzofuran 215 0.203 
2,3,4,6, 7 ,8-Hexachlorodibenzofuran 215 0.311 

Pentachlorinated dibenzofurans (total) 2/5 0.472 
2,3,4, 7 ,8-Pentachlorodibenzofuran 115 0.139 
Tetrachlorinated dibenzofurans (total) 2/5 0.394 
2,3, 7,8-Tetrachlorodibenzofuran 315 0.394 
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Maximum Maximum 
Detected Detected 

Value Location 

23,800 LHSI0202 
16.2 LHSMW71 (1) 
150 J 35CSBOI (I) 

1.02 J 35CSB01 (1) 

1.6 LHST02 (l) 

53,200 LHST02 (1) 
49.8 LHSMW69(1) 
29.8 LHSI0302 (1) 
13.5 LHST02 (1} 

50,700 LHSMW69(1) 
29 LHST02 (1) 

2,380 LHDL10501 
513 LHDL10301 (1) 
0.24 LHSMW67 (1) 
17 35CSBOI (1} 

1,860 LHS I 0302 (1) 
2.15 35CSB01 (1) 

3.9 LHST02 (1} 

82.5 LHST02 (1} 

51 SUMPIOS (1) 

20I J LHST02 (1) 

17,492 SUMPIOS (l) 

2,218 35CSBOI (l) 

I,453 35CSBOI (l} 

187 35CSBOI (l) 

10.6 35CSBOI (l) 

52.8 35CSBOI (l) 

21.8 35CSB01 (l) 

1.2 35CSB01 (l} 

1.3 35CSB01 (1} 

904.5 35CSBOI (l} 

230.0 35CSB01 (l} 

2I8 35CSB01 (1} 

12.0 35CSBOI (l} 

257 35CSB01 (1) 

19.7 35CSB01 (1) 

4.1 35CSBOI (l} 

5.0 35CSBOI (I) 

19.9 35CSB01 (l} 

0.14 35CSB01 (l} 

0.78 35CSBOI (l} 

0.5 35CSBOI (l} 

PCL 

260,000 
13 

220 
0.92 
0.75 

1,200 
2,000 
520 

1.5 

5,100 
1 

230 

l.l 
0.71 

5,100 
3,500 

LHAAP 
Surface Soil 
Background 

Value 

20,700 
-297 
287 
NA 
ND 

1,090 
22.8 
19.I 
6.7 

3I,OOO 
17.4 
474 

2,330 
ND 
6.3 
48I 
ND 
2.3 

13.3 
NA 
16.2 
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Analyte 

Anions (J.lg/kg) 
Perchlorate 

VOCs(Ul!lkl!) 
Acetone 

SVOCs (J.!g/kg) 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b )fluoranthene 
Benzo(k)fluoranthene 
Benzyl butyl phthalate 
Chrysene 
Di-n-butyl phthalate 
Fluoranthene 
Phenanthrene 
Pyrene 
bis(2-Ethylhexyl) phthalate 

Pesticides (!ll!fkl!) 
jp,p'-DDE 
lp,p'-DDT 

J = value is estimated 
LHAAP = Longhorn Army Ammunition Plant 
NA =not analyzed 
ND =not detected 

Table 7oS (continued) 

Frequency 
of 

Detections 

1/4 

1/32 

1/32 
1132 
1/32 
1/32 
1/32 
1132 
5/32 
4/32 
2/32 
1/32 
6/32 

1/5 
l/5 

Minimum Maximum Maximum 
Detected Detected Detected 

Value Value Location 

60.9 60.9 35CSB03 (l) 

51 51 LHSMW70 (1) 

1401 140 J LHSTOl (1) 

llOJ 110 J LHSTOI (1) 

2801 280J LHSTOI (1) 

IIOJ 110 J LHSTOI (1) 

2201 2201 LHSTOl (1) 

2901 2901 LHST01 (1) 

661 81 J LHSMW70 (1) 

39 J 4201 LHSTOl (1) 

41 J 49 J LHSMW67 (1) 

3201 3201 LHST01 (1) 

36 J 580 LHDL10201 (1) 

3 3 35CSB01 (1) 

6.8 J 6.8 J 35CSB01 (1) 

PCL = protective concentration level 
Rl = remedial investigation 
SVOC = semivolatile organic compound 
VOC = volatile organic compound 
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LHAAP 
Surface Soil 
Background 

PCL Value 

270 

7,100 

-20,000 
3,800 

67,000 
690,000 

4,000,000 
1,700,000 
5,000,000 
2,900,000 
620,000 

1,700,000 
82,000 

13,000 
17,000 

Of the 16 subsurface soil samples collected, 10 metals (barium, chromium, cobalt, copper, lead, 

magnesium, manganese, potassium, selenium, and strontium) were detected in soil samples at 

concentrations that exceeded the LHAAP subsurface soil background concentration. Lead was detected 

above subsurface soil background of 13.0 mg/kg at locations LHS10301, LHS10302, and LHDL10301 at 

concentrations of 13.7 mglkg, 16.9 mglkg, and 13.6 mglkg, respectively, again not at levels representative 

of a source. Lead and selenium concentrations detected exceeded PCL values. 

7.4.3 Groundwater Results 

Twenty-nine groundwater samples were collected during the Phase I through Phase ill and subsequent 

investigations at Site 35C. Groundwater samples were analyzed for some or all of the following: VOCs, 

SVOCs, TPH, pesticides!PCBs, chlorinated herbicides, explosive compounds. dioxinslfurans, metals, 

cyanide, perchlorate, and common anions. The following sections discuss the presence and distribution of 

the organic compounds and metals ;detected in groundwater at Site 35C. Table 7-6 presents detected 

constituents in groundwater. 
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Table 7-6 
Summary of Detected Constituents in Groundwater Samples, Site 35C, Group 4 RI, LHAAP, Karnack, Texas 

Frequency Minimum 
or Detected 

Analyte Detections Value 
Metals (J..lg/L) 

Aluminum 25/26 200 
Arsenic 10/26 3 
Barium 21/26 30 
Beryllium 4/21 0.7 
Calcium 23/26 542 
Chromium, total 19/26 5.5 

Cobalt 12/26 4.1 

Copper 14/26 5.5 
Iron 26/26 1120 J 
Lead 12/26 1.8 
Magnesium 23/26 489 
Manganese 26/26 21 
Mercury 4/26 0.2 
Nickel 9/21 19 
Potassium 19/26 479 
Selenium 2/26 5 
Silver 3/26 0.8 

Sodium 717 14,000 

Strontium 23/26 12 

Thallium 1/26 134 

Vanadium 2/21 2.3 

Zinc 24/26 20 

Anions (mg!L) 
Chloride (as Cl) 12/14 7 

Perchlorate 1/3 0.0028 
Sulfate (as S04) 13/14 7.88 

VOCs (J.I.g/L) 

1,2-Dichloroethane 3/26 0.53 
Trichloroethene 3/21 0.85 

SVOCs (J.I.g/L) 

Di-n-octylphthalate 2/26 0.61 
Diethyl phthalate 1/26 0.57 J 

Phenol 1/26 3.9 
bis(2-Ethylhexyl) phthalate 6/26 0.621 
Dioxins (pg!L) 
Octachlorodibenzo-p-dioxin 1/2 97.192 

Heptachlorinated dibenzo-p-dioxins (total) 1/2 7.304 

Furans (pg!L) 
Heptachlorinated dibenzofurans (total) 1/2 17.367 
1,2,3,4,6, 7,8-Heptachlorodibenzofuran 1/2 17.367 
1,2,3,6, 7 ,8-Hexachlorodibenzofuran 112 4.007 

LHAAP Group 4 Sites 
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Maximum Maximum 
Detected Detected 

Value Location 

108,000 LHSMW71 (1) 

16 LHSMW69(1) 
610 LHSMW68(1) 

1.6 106 (1) 

37,400 LHSMW71 (1) 
43,000 LHSMW71 (1) 

150 LHSMW71 (1) 
244 LHSMW71 (1) 

170,000 LHSMW71 (1) 
298 LHSMW69(1) 

39,9001 LHSMW67 (1) 

1,400 LHSMW71 (1) 
0.6 LHSMW71 (l) 

2,500 LHSMW71 (l) 

7,800 LHSMW71 (1) 

7.6 LHSMW71 (1) 
1,200 LHSMW71 (l) 

220,000 LHSMW71 (l) 

642 LHSMW71 (I) 

134 LHSMW71 (l) 

27 LHSMW67 (I) 

560 LHSMW71 (I) 

971 LHSMW71 {l) 

0.0028 LHSMW67 (1) 

173 LHSMW71 (l) 

8 LHSMW67 (1) 

7 LHSMW67 (l) 

2.7 LHSMW69 (1) 
0.57 J LHSMW69 (l) 

3.9 LHSMW69(1) 

21 LHSMW68 (1) 

97.192 LHSMW67 (I) 

7.304 LHSMW67(1) 

17.367 LHSMW67 (1) 

17.367 LHSMW67 (l) 

4.007 LHSMW67 (1) 

PCL 

73,000 
50 

2,000 
4 

100 
4,400 

1,300 

15 

10,000 
2 

1,500 

50 
370 

22,000 
2 

510 
22,000 

66 

5 
5 

1,500 
58,000 
44,000 

6 

LHAAP 
Groundwater 
Background 

Value 

13,400 
22 

1,990 
NA 

308,000 
110 

53 
43 

68,000 
300 

277,000 
11,800 

I 
60 

4,300 
140 
30 

1.470,000 
6,150 
ND 
NA 
230 

1.416 
NA 

3.475 
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Analvte 
Explosives (u!UL) 
2,6-Dinitrotoluene 
2-Amino-4,6-dinitrotoluene 

2-Nitrotoluene 
3-Nitrotoluene 
Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine 

J = value is estimated 
LHAAP = Longhorn Anny Ammunition Plant 
N A = not analyzed 
ND =not detected 

7.4.3.1 Organic compounds 

Table 7-6 (continued) 

Frequency 
of 

Detections 

1126 
1/21 
1/26 
2/26 
1126 

Minimum Maximum Maximum 
Detected Detected Detected 

Value Value Location 

0.62 0.62 LHSMW71(l) 
0.95 0.95 LHSMW71 (1) 

0.28 0.28 LHSMW69 (1) 

0.14J 0.26J LHSMW71 (1) 

0.49 0.49 LHSMW69 (1) 

PCL = protective concentration level 
Rl = remedial investigation 
SVOC =semi volatile organic compound 
VOC = volatile organic compound 

027393 

LHAAP 
Groundwater 
Background 

PCL Value 

3 

-

No pesticides or PCBs were detected in the groundwater samples submitted from Site 35C. Low levels of 

two VOCs, 1,2-dichloroethane (1,2-DCA) (8 Jlg/L) and TCE (7 Jlg/L), were detected above PCLs in 1996 

groundwater samples. However, they were below PCLs in other sampling events. The common laboratory 

contaminant, bis(2-ethylhexyl) phthalate, was detected in one of the Phase II and two of the Phase III 

groundwater samples at concentrations that exceed the PCL value. The Phase II concentration was 

21 Jlg/L at well LHSMW68, while the Phase III concentrations were 7.6 Jlg/L at well 106 and 8.7 J.lg/L at 

well LHSMW67. Five PAHs were detected at low levels in samples from wells LHSMW69, LHSMW71, 

and 107. Five dioxin/furan compounds (maximum value less than 100 pg!L) were detected in the 

groundwater sample from well LHSMW67. Perchlorate was detected in one sample at 2.8 Jlg/L, 

considerably below levels of concern. 

7 .4.3.2 Metals 

Twelve metals were detected in the groundwater monitoring wells at concentrations that exceed LHAAP 

background concentrations for groundwater. Six of the metals (aluminum, chromium, iron, nickel. silver, 

and thallium) were detected at concentrations that exceed their respective PCL values. Samples that 

exceeded the PCL values were all collected from shallow groundwater monitoring wells. The highest 

detected concentrations of aluminum (108 mg!L), chromium {43 mg!L), iron (170 mg!L), nickel 

(2.5 mg!L), and thallium (0.134 mg!L) were all detected in samples collected from monitoring well 

LHSMW71. This well was sampled four times from 1994 to 1996. The chromium value appears to have 

increased from 560 Jlg/L in 1994 to 3630-7550 Jlg/L in 1996 to 43,000 Jlg/L in 1998. The iron results 

always exceeded the PCL; the nickel and thallium results were not consistent. This well is located in the 
downgradient direction. Low levels of explosives were also found in this well in 1996, but not in 1998. 
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7.5 CONTAMINANT FATE AND TRANSPORT 

Soil sample results around the sump and pipeline indicate that they are not a source of ongoing or historical 

contamination. A number of VOCs, SVOCs, and dioxins/furans were detected in the soils, but all were 

low concentrations and most were estimated concentrations below the detection limit. Dioxin/furan results 

in surface soil next to the sump were elevated. No organic compounds exceeded their respective PCL 

values in soil sample analytical results. The dioxin/furan results may or may not be a result of LHAAP 

activities. The organic concentrations in the groundwater were very low, generally below levels of 

concern. 

Beryllium, cadmium, lead, selenium, and silver exceeded both background and their respective PCLs in 

surface soil samples, but none of these had sufficient levels of contamination to indicate a residual source 

of contamination. The metal of most interest detected in groundwater was chromium, but the soil sampled 

from this well does not appear to be the source of this contamination as the surface soil levels are near 

background. Because chromium levels in this well have increased over time, it is possible that a source 

that has not been found still exists in the soil. 
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8.0 SITE 46: PLANT 2 AREA 

This section presents the results of the RI activities performed at Site 46 (Plant 2 Area). The purpose of 

the RI was to define the nature and extent and the fate and transport of soil, sediment, surface water, and 

groundwater contamination at the site. This section describes the site background, physical characteristics, 

and investigation activities and compiles the field and analytical data generated during the RI work to 

document the nature and extent of the contamination detected at Site 46. 

8.1 SITE BACKGROUND 

8.1.1 Site Description 

Site 46 is located in the northwestern portion of LHAAP and covers an area of approximately 190 acres, as 

shown on Figure 1-2. Site 46 is bounded by A venue P to the south-southwest, 11th Street and Raymer 

Street to the southeast and east, the northern LHAAP property fence line to the north, and a heavily 

wooded area to the west. 

8.1.2 Site History 

Construction of Plant 2 began in November 1944; the plant was originally designed to produce 

JB-2 propellant fuel. Construction was halted in August 1945 with the ending of World War II. Plant 2 

remained in a standby mode until February 1952, when it was reactivated for the production of pyrotechnic 

devices. Plant 2 was active from 1952 until 1956, when it was again placed in a standby mode. It was 

reactivated in 1964 with the initiation of the Vietnam War. Plant 2 produced pyrotechnic and illumination 

devices until approximately 1997; industrial solid wastes and possibly hazardous wastes may have been 

generated by these activities. Forty-six waste process sumps and 13 waste rack sumps are located at this 

site. The physical characteristics of the sumps are provided in Table 4-2. The current site layout is shown 

on Figure 8-l. 

8.1.3 Pre-Phase I Investigations 

Initial field investigative activities relative to the Group 4 sumps began in November 1991 when BCM 

Engineers was retained by the LHAAP Operating Contractor, Thiokol, to evaluate the integrity of the 

sumps system and the industrial wastewater treatment system at LHAAP (BCM 1992). Although the focus 

was to develop more efficient wastewater management alternatives, the locations of all 125 sumps were 

surveyed and limited subsurface investigations were conducted. 

Soil samples were collected from the 2-foot bgs and 10-foot bgs intervals from a soil boring drilled 

adjacent to sumps S-009, S-015, S-023, and S-034 within Site 46. Table 8-1 presents the detected analytes 

for the samples. 
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Table 8-1 
Summary ofBCM Soil Boring Results, Site 46, Group 4 RI, LHAAP, Karnack, Texas 

Sumt Number 
009 015 023 034 009 015 023 034 

Parameter Units 0-2 feet 8-10 feet 
pH --- 9.10 8.70 7.90 8.90 6.40 7.00 7.10 5.10 
Total organic carbon --- 10,800 16,100 11,000 21,500 4,340 18,000 9,230 4,450 
Total solids % 79.8 90.1 87.4 84.1 86.9 76.8 83.2 82.7 
Aluminum mg/kg 10,400 6,050 7,730 17,400 6,430 7,510 5,810 16,100 
Arsenic mg/kg 4.76 1.6 2.14 8.56 1.13 0.547 2.280 2.16 
Barium mg/kg 65 357 61.9 486 121 43.5 38.9 40.3 
Beryllium mglkg 0.346 ND 0.519 0.716 ND 0.626 0.861 0.417 
Chromium mg/kg 10.3 10.1 20.4 22.2 7.17 11.2 13 15.7 
Magnesium mg/kg 503 1,280 1,320 2,320 772 2,160 1,380 941 
Lead mg/kg 16.2 13 17 30 9.38 13.9 11.4 18.4 
Selenium mg/kg 0.163 ND 0.172 0.166 ND ND ND 0.145 
Toluene J..lg/kg ND ND ND 8.32 ND ND ND ND 
Trichloroethene J..lg/kg ND ND ND 178 ND ND ND 48.4 

Analyzed purgeable organics not detected at any location include: acrolein; acrylonitrile; benzene; bromoform; carbon tetrachloride; 
chlorobenzene; dibromochloromethane; bromochloromethane; chloroethane; 2-chloroethylvinyl ether; chloroform; 1,1-dichloroethane; 
1,2-dichloroethane; I ,2-dichloropropane; cis-1 ,3-dichloropropene; trans-1.3-dichloropropene; ethylbenzene; bromomethane; chloromethane; 
1.1 ,2,2-tetrachloroethane; trans-1 ,2-dichloroethene; 1, I ,2-trichloroethane; methylene chloride; I, 1,1-trichloroethane; and vinyl chloride. 

LHAAP = Longhorn Army Ammunition Plant 
ND = not detected 

%=percent 
Rl = remedial investigation 

8.2 PHYSICAL CHARACTERISTICS OF SITE 

This section describes the physical conditions at Site 46. Subjects addressed include surface topography 

and hydrology, soils and geology, and hydrogeology. Information presented in this section is based on data 

obtained from the investigation activities and the reports published from previous investigations. 

8.2.1 Surface Features and Surface Hydrology 

Site 46 (Plant 2 Area) is located in the northwestern portion of LHAAP. This area is a mixture of 

asphalt-paved streets and parking areas, former Plant 2 production buildings, and heavily wooded and 

grassy, vegetation-covered areas. The topography at the Site 46 area varies in elevation approximately 

30 feet from west to east. Surface runoff follows the topography (west to east) and enters several 

tributaries located on the eastern side of the Site 46 area. 
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8.2.2 Geology and Soils 

Subsurface data from previous investigations indicate that the strata underlying the site are discontinuous 

across the site. A geologic cross section illustrates the discontinuous nature of the subsurface units 

(Figure 8-2). The soil is mainly a silty clay with relatively thin discontinuous sand lenses. The sand lenses 

are well-defined and are continuous from the central portion of Site 46 near LHSMW23 and extending to 

the south to LHSMW09 as shown on the north-south cross-section A-A' on Figure 8-2. The sand lens at 

this area begins approximately 10-15 feet bgs and appears to remain a nearly uniform thickn~ss of 

3-5 feet. This sand is not well-defined or even present in wells to the north of LHSMW23. 

8.2.3 Hydrogeology 

Groundwater generally begins at 10-15 feet bgs as observed in shallow monitoring wells. The 

groundwater is found in thin sand lenses between thicker silt layers. These confining layers were noted 

during the drilling of most borings at Site 46. Groundwater measurements, made after drilling, were found 

to be above the elevations at which saturated soils were first encountered, indicating confined to semi

confined conditions. 

The site potentiometric surface contours for the shallow saturated zone are shown on Figure 1-3. The 

groundwater flow direction at Site 46 as depicted in this figure is to the east. Rising head slug tests were 

performed on selected shallow wells installed throughout the Site 46 area. Hydraulic conductivity values 

calculated from this data, using the Bouwer-Rice method, are presented in Table 8-2. Results for shallow 

wells range from 2.5 x 10·5 em/sec at well 46WW04 to 1.9 x 10·3 em/sec at well LHSMW10. Hydraulic 

conductivity values were calculated for all three intermediate wells and were 9.5 x 104 em/sec in 

46WW02, 5.6 x 10·4 em/sec in LHSMW23 and 4.5 x 104 em/sec in LHSMW25. Only one deep well 

(46WW03) was installed at Site 46, and a hydraulic conductivity value of 1.4 x 10·3 em/sec was calculated 

for this well. 

8.3 REMEDIAL INVESTIGATION ACTIVITIES 

This section describes the activities completed during the investigation at Site 46. Subjects addressed 

include contaminant source, surface water, sediment, soils, and groundwater investigations. Table 8-3 

summarizes the field activities completed during each investigation phase. 

8.3.1 Source Investigation 

A source of potential contaminants at Site 46 was waste materials collected by the waste process sumps. 

Four liquid sump contents samples were collected from sumps S-004, S-031, S-033, and S-110, 

(· 

HAAP Group 4 Sites 
emedial Investigation Report, Final 

January 2002 
Page 8-5 



027399 

/! 

Table 8-2 . ' ~ 
Monitoring Well Construction Summary, Site 46, Group 4 RI, LHAAP, Karnack, Texas 

Well Measuring Casing Screen Hydraulic 
Well Depth Groundwater Surface Point Diameter Interval Conductivity 

Identification (feet) Zone Elevation Elevation (inches) (feet) {em/sec) 
46WW01 24 Shallow 209.75 212.82 4 14-24 2.5 x w-4 

46WW02 46 Intermediate 209.16 21221 4 35-45 9.5 x w-4 

46WW03 100.5 Deep 209.8 212.47 4 9Q-100 1.4 x w-3 

46WW04 24 Shallow 212.47 215.39 4 14-24 2.5 X 10"5 

LHSMW08 33.8 Shallow 204.49 207.85 4 23.8-33.8 2.1 x w-3 

LHSMW09 24 Shallow 208.01 210.68 4 13.3-23.3 ---
LHSMWIO 19 Shallow 211.33 214.58 4 8.5-18.5 1.9 x w·3 

LHSMW11 27 Shallow 209.89 212.91 4 14-24 ---
LHSMW12 14 Shallow 205.98 209.02 4 3.6-13.6 ---
LHSMW13 15.4 Shallow 206.48 209.5 4 4.9-14.9 1.6 x 1 o-4 

•• ~· 
LHSMW14 18 Shallow 241.67 244.78 4 7.4-17.4 --- it~I>O' 
LHSMW15 22 Shallow 223.68 226.65 4 11.6-21.6 1.8 x w-4 , .. 

LHSMW16 22 Shallow 229.3 232.19 4 11.6-21.6 ---
LHSMW17 24 Shallow 211.5 214.58 4 13.6-23.6 ---
LHSMW18 25 Shallow 212.38 215.35 4 14.5-24.5 ---
LHSMW19 27 Shallow 209.8 212.96 4 16.6-26.6 2.1 x w-4 

LHSMW20 22.5 Shallow 206.21 209.29 4 12-22 ---
LHSMW21 27 Shallow 204.66 207.67 4 16.6-26.6 2.1 x w-4 

LHSMW22 26 Shallow 206.41 209.6 4 15.5-25.5 ---
LHSMW23 40 Intermediate 205.8 208.82 4 18.4-38.4 5.6 x w-4 

LHSMW24 26 Shallow 200.52 203.84 4 15.6-25.6 ---
LHSMW25 39.6 Intermediate 199.07 201.97 4 19.2-39.2 4.5 x w-4 

LHSMW26 34 Shallow 201.53 204.72 4 13.5-33.5 2.0 x w-3 

LHSMW27 18.1 Shallow 199.2 202.1 4 7.6-17.6 ---

UIAAP = Longhorn Army Ammunition Plant Rl = remedial investigation 

and one sludge sample was collected from sump S-110. All samples were analyzed for VOCs, SVOCs, 

and metals to determine whether the sumps were a source of contamination to the environment. 

8.3.2 Surface Water and Sediment Investigation 

During the Phase III investigation, eight co-located sediment samples (46SD01 through 46SD08) and 

surface water samples (46SW01 through 46SW08) were collected at the locations shown on Figure 8-1. 

The areas targeted for investigation were ditches in the south central and southeastern portions of the site. 

Surface water and sediment samples were analyzed for VOCs, SVOCs, explosive compounds, metals, 

pesticides, PCBs, and cyanides. Samples 46SW/SD02 and 46SW/SDOS were also analyzed for 

dioxins/furans. 
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Table 8-3 

Investigation Activities, Site 46, Group 4 RI, LHAAP,. Karnack, Texas 

Phase I 

• 5 sump content samples (4 liquid and 1 sludge) were collected from sumps S-004, S-031, S-033, 
and S-110 (LH\LQ-S004, S031, S033, SilO and LH\SS-Sl 10) 

• Completed 87 soil borings at 60 sump locations (sumps 1-35, 37-43, 107-110, and waste rack 
sumps 4-13, 15, 16, 19, and 21) and collected 199 soil samples 

Phase II 

• Collected 39 shallow soil samples (LHS201 through LHS219 and LHSMW08 through 
LHSMW27) from 39 sample locations -

• Installed 20 monitoring wells (LHSMW08 through LHSMW27) and collected groundwater 
samples from each new well 

Phase III 

• Collected 122 sump soil samples at 61 sump locations (sumps 1-43, 107-110, and waste rack 
sumps 4-13, 15, 16, 19, and 21) 

• Collected 8 sediment and surface water samples (46SD01 through 46SD08 and 46SW01 through 
46SW08) 

• Collected 21 soil samples (46SB01 through 46SB03, MW21SS01 through MW21SS06, and 
400ASS01 through 400ASS06) from 15 sample locations 

• Installed 4 monitoring wells (46WW01 through 46WW04) and collected groundwater samples 
from each new well and 20 existing wells (LHSMW08 through LHSMW27) 

Additional Investieations 

• Collected 2 rounds of groundwater samples from wells LHSMW08 through LHSMW27 in 
February and August 1996. 

• Collected groundwater samples from wells 46WWO 1, LHSMW 17, LHSMW 18 and LHSMW22 in 
May2000. 

• Collected groundwater samples from well 46WW04 in February 2001 . 

LHAAP = Longhorn Army Ammunition Plant RI = remedial investigation 

8.3.3 Surface and Subsurface Soil Investigation 

To evaluate the soils immediately adjacent to the sump locations, 87 soil borings were completed at the 

60 sumps at Site 46 during the Phase I investigation. The 199 soil samples were submitted for laboratory 

analyses for VOCs, SVOCs, and metals. During the Phase III investigation, a single soil boring was 

completed at each of 61 sump locations. Two soil samples were collected from each boring and analyzed 

for beryllium, nickel, and vanadium. Soil samples from 27 of the sump locations were also analyzed for 

pesticides/PCBs and dioxins/furans. The individual sample locations are located close to the sumps and 

waste rack sumps; the locations of the sumps and waste rack sumps are shown on Figure 4-1. 

Sixty soil samples were collected at locations throughout the site and submitted for chemical analyses 

during the Phase II and Phase ill investigations at the locations shown on Figure 8-l. Thirty-nine soil 

borings (LHS201 through LHS219 and LHSMW08 through LHSMW27) were completed during the 

Phase II field investigation with 39 shallow (0-0.5 feet) soil samples analyzed for VOCs, SVOCs, 

explosive compounds, and metals. Twenty-one soil borings (46SB01 through 46SB03, MW21SS01 

through MW21SS06, and 400ASS01 through 400ASS06) were completed during the Phase ill 
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investigation. The 12 soil samples collected in the area of monitoring well LHSMW21 and Building 400A 

were analyzed for PAHs. Nine soil samples from three soil borings (46SB01 through 46SB03) were 

analyzed for VOCs, SVOCs, explosive compounds, metals, pesticides/PCBs, and dioxins/furans. 

Twenty groundwater monitoring wells were installed during Phase IT, and four wells were installed during 

Phase Ill field activities at Site 46. One deep monitoring well was installed at 100.5 feet bgs, three 

intermediate monitoring wells were installed from 39.6 to 46 feet bgs, and 20 shallow groundwater 

monitoring wells were installed at 14 to 34 feet bgs. The monitoring well locations are sho~n m 

Figure 8-1. 

Recovered soil samples from each monitoring well boring were visually classified for lithologic 

characteristics using the USCS and recorded on the geologic boring logs presented in Appendix A. Soil 

samples were screened in the field with an ionization detector (PID or FID) to detect VOCs in the samples. 

A downhole geophysical survey (natural gamma ray and single-point resistivity) was performed at 

monitoring well bore hole location 46WW03 to provide additional stratigraphic data relative to the 

subsurface geology. Survey data for the soil borings and monitoring wells are provided in Appendix A. 

8.3.4 Groundwater Investigation 

Table 8-2 summarizes the well construction details of monitoring wells installed during the Phase II and 

Phase III Rl. Well construction diagrams for each of the 24 monitoring wells are provided in Appendix A 

of this report. Forty-four groundwater samples were collected during the Phase II and Phase III 

investigations to define the shallow, intermediate, and deep groundwater conditions. 

Twenty groundwater samples were collected during the Phase II investigation and were submitted for 

laboratory analyses for VOCs, SVOCs, explosive compounds, and metals. Twenty-five groundwater 

samples were collected during the Phase III investigation from the monitoring wells and were submitted for 

laboratory analyses for VOCs, SVOCs, explosive compounds, and metals. The groundwater sample 

collected from monitoring well LHSMW19 was also submitted for analyses for pesticides/PCBs and 

dioxins/furans. A single sample was collected from each monitoring well with the exception of 46WWO 1, 

which was sampled in October and November 1998. 

Additional investigations on groundwater included two rounds of sampling in 1996 and sampling of five 

wells in 2000 and 2001 for perchlorate. 

8.4 NATURE AND EXTENT OF CONTAMINATION 

The following sections summarize the detected compounds and associated concentrations for the sump 

contents and associated soil, sediment, surface water, and groundwater samples. Table 8-4 summarizes the 
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Table 8-4 
Analytical Test Summary, Site 46, Group 4 RI, LHAAP, Karnack, Texas 

Analytical Tests 

Investigation/ Pesticides I Explosive I Dioxins/ l 
Medium VOCs SVOCs PAlls /PCBs Compounds Furans Metals 

Phase I 
Sump Contents 

-Liquid 4 4 4 
-Sludge 1 1 1 

Sump Soils 
-Surface 99 99 99 
-Subsurface 100 100 100 

Phase II 

Soils - Surface 39 39 39 39 
Groundwater 20 20 20 20 

Phase III 
Sump Soils 

-Surface 27* 27* 61** 

-Subsurface 27* 27* 61** 

Soils 
-Surface 6 6 12 6 6 6 6 

-Subsurface 3 3 3 3 3 3 
Surface Water 8 8 8 8 2* 8 

Sediments 8 8 8 8 2* 8 

Groundwater 25 25 I* 25 1* 24 

Additional Investigations 
Groundwater 44 44 44 44 

*A limited number of samples were submitted for this analysis. 
** Beryllium, nickel, and vanadium analyses only 

LHAAP = Longhorn Army Ammunition Plant 
PAH =polycyclic aromatic hydrocarbon 
PCB = polychlorinated biphenyl 

RI =remedial investigation 
SVOC =semi volatile organic compound 
VOC = volatile organic compound 

Cyanide 

8 
8 

027403 

Perchlorate 

5 

media tested and analyses performed during each investigation. Tables of detected compounds by media 
are presented in Appendix C. 

8.4.1 Contaminant Source Results 

During the Phase I investigation liquids from four sumps (S-004, S-031, S-033, S-110) (Figure 8-1) and a 

solid sample from S-110 were analyzed for VOCs, SVOCs, and metals. (All sumps were removed from 

the site in the mid-1990s). The results of these samples are compared to PCLs in Tables 8-5 and 8-6 to 

identify which contaminants could be present in the sumps. In the liquid sump content samples, seven 

VOCs were detected at concentrations that exceed the PCL values. One SVOC (hexachlorobenzene) was 

detected at a concentration that exceeds the PCL value. Nine metals (arsenic, barium, chromium, copper, 

lead, mercury, potassium, silver, and zinc) were detected in liquid sump content samples at concentrations 

that exceed the LHAAP background groundwater concentrations. Of the metals that exceeded 

background, six (antimony, arsenic, barium, chromium, lead, and mercury) were detected in the liquid 

sump samples at concentrations that exceed the PCL values. The liquid sample from sump S-110 was the 

most contaminated. S-11 0 is in the southernmost comer of Plant 2. 
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Table 8-5 
Breakdown of Sump Content Liquid Samples That Exceed PCL Values, Site 46, Group 4 RI, 

LHAAP, Karnack, Texas 

voc (J.lg/L) 
Benzene 

Carbon Tetrachloride 

Chloroform 
Methylene Chloride 
1, 1-Dichloroethene 
1,1, 1-Trichloroethane 
Trichloroethene 

svoc (J.lg/L) 
IIexachlorobenzene 

Metals (mg/L) 
Antimony 
Arsenic 

Barium 

Chromium 
Lead 
Mercury 

E = result outside of instrument calibration range 

LHAAP = Longhorn Army Ammunition Plant 
PCL = protective concentration level 

PCL Location Value 

5 LH/LQS110 114.5 
5 LH/LQS110 105.5 

100 LH/LQS110 1734 
5 LH/LQS110 8565.5 
7 LH/LQS110 81-

200 LH/LQS110 2502 
5 LH/LQS110 1526.5 

1 LH/LQS110 45.7 

0.006 LH/LQS110 0.0299 E 
0.05 LHILQS031 0.0577 

LH/LQS033 0.0935 
2 LH/LQS004 6.6 

LH/LQS031 2.6 
0.1 LH/LQS110 0.22 

0.015 LH/LQS110 0.398 
0.002 LH/LQS110 0.0151 

RI = remedial investigation VOC = volatile organic compound 
SVOC =semi volatile organic compound 

Table 8-6 
Sump 110 Content Sludge Samples That Exceed PCL Values, Site 46, Group 4 RI, LHAAP, Karnack, Texas 

voc (J.lg/kg) 

Carbon Tetrachloride 
Methylene Chloride 
1,1, 1-Trichloroethane 

svoc (J.lg/kg) 

Hexachlorobenzene 
4-methylphenol 

Metals (mglkg) 
Antimony 
Barium 
Copper 
Lead 
Mercury 
Silver 

J = value is estimated 

LHAAP = Longhorn Army Ammunition Plant 
PCL = protective concentration level 
RI = remedial investigation 

LHAAP Group 4 Sites 
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PCL 

31 
6.5 
810 

560 
940 

2.7 

220 
520 
1.5 
1 

0.71 

Location 

LHJSSS110 
LHJSSS110 
LHJSSS110 

LHJSSS110 
LHJSSS110 

LHJSSS110 

LHJSSS110 
LHJSSS110 
LHJSSSllO 
LHJSSS110 
LHJSSSllO 

SVOC = volatile organic compound 
VOC = volatile organic compound 

Value 

610,000 
3,400,000 
1,500,000 

11,625 
20,0001 

668 
3,760 
1,420 
6,970 
373 
Ill 
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/- One sump sludge sample was collected from sump S-110 with three VOCs and two SVOCs detected at 

concentrations that exceed the PCL values. Nine metals (antimony, barium, chromium, copper, lead, 

mercury, silver, strontium, and zinc) were detected in the sludge sump content sample at concentrations 

that exceed the LHAAP soil background concentrations. Six of those metals were at concentrations that 

exceed the PCL values. Table 8-6 summarizes the compounds that exceed the PCL values for the sludge 

sample. The water and sludge samples had almost the same contaminants present. S-110 was a 

significant, potential source of contamination when it was present. 

8.4.2 Soil Results 

Table 8-7 summarizes detected constituents in Site 46 soil. 

8.4.2.1 Organic compounds 

In the soil samples collected during Phases I and III near the waste process sumps and waste rack sumps, 

two VOCs (methylene chloride and PCE) were detected at concentrations that exceed the PCL values. 

Methylene chloride concentrations exceeded the PCL (6.7 J.lg/kg) in surface soil samples at locations 

LHS2001 (maximum of 27 J.lg/kg), LHS2002, and LHS2202 and in a subsurface soil sample at location 

LHS2902 (23 J.lg/kg). PCE exceeded PCLs in surface soil samples at locations LHWRS1001 and 

LHWRS 1101 (maximum of 54 J.lg/kg) and in a subsurface soil sample at location LHWRS 1001. Although 

SVOCs were detected in soil samples from these areas, they were not at concentrations above PCLs. For 

the most part, the sumps have not contaminated surrounding soils with organic compounds. The 

exceptions may be sumps S-010 and S-011 with slight levels of PCE in the soils. The contents from these 

sumps were not sampled. Despite the organic contamination present in S-110, nearby soil samples showed 

no organic contamination. 

In the Phase II and Phase III investigations, surface soil samples were collected from 39 locations 

throughout Site 46, and there were no detections of VOCs, SVOCs, or explosive compounds above PCLs. 

In Phase lll, subsurface soil samples collected at Site 46 had no detections above PCLs of VOCs, SVOCs, 

explosives, or PAHs. The pesticides gamma benzene hexachloride (BHC or lindane), heptachlor, 

heptachlor epoxide, dichloro diphenyl dichloro ethane (DDD), DDE, and DDT were detected sporadically 

in Site 46 surface and subsurface soil samples. However, only gamma BHC (lindane) in the surface soil 

sample from soil boring 46SB02 was detected at a concentration (8 J.lg/kg) exceeding PCLs. The PCB 

Aroclor-1254 was detected in a surface soil sample from sump S-006 but at a concentration below PCLs. 

Several dioxins/furans were detected in the samples; however, they were mostly detected at low 

concentrations. An exception was soils at sump S-043. The octachlorodibenzo-p-dioxin level was at 

14 J.lg/kg (95 percent of the results for octachlorodibenzo-p-dioxin in LHAAP soils are below 7.5 J.lg/kg), 

and the heptachlorinated dibenzo-p-dioxins (total) level was about 2 J.lg/kg. These levels are slightly 

higher than found at other locations and other sites at LHAAP. 
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Table8-7 
Sunnnary of Detected Constituents in Soil Samples, Site 46, Group 4 RI, LHAAP, Karnack, Texas 

Frequency Minimum 
of Detected 

Analyte Detections Value 
Metals (0121ke) 
Aluminum 234/24I 36.1 
Antimony 28/24I 1.2 
Arsenic 201/24I 0.5 
Barium 196/241 4.4 
Beryllium 36/138 0.2525 
Cadmium 22/241 l.l 
Calcium 237/241 5.6 
Chromium, total 210/241 1.3 

Cobalt 190/241 0.356 
Copper 209/24I l.l 
Iron 233/241 844 
Lead 234/24I I 
Magnesium 238/24I 48.7 
Manganese 241124I 2.34 

Mercl!!Y 10/241 0.044 
Nickel 971138 4.7 
Potassium 225/24I 58.2 
Selenium 46/24I 0.18 
Silver 4/241 1.03 
Strontium 186/241 1.4 

Vanadium 130/138 6.2 
Zinc 237/241 2.8 

VOCs(uWke) 
l,l,l-Trichloroethane 4/243 Il.7 
Acetone 18/243 6.1 
Benzene 11243 13 
Chlorobenzene 4/243 5 
Chloroform 5/243 6 
Dichlorodifluoromethane I/50 1001 
Methyl ethyl ketone (2-butanone) 2/243 6 
Methyl isobutyl ketone (4-methyl-2-
pentanone) l/243 I26 
Meth~ene chloride 5/243 5 
Tetrachloroethene 5/243 5 
Toluene l/243 22.4 

Xylenes, total l/243 99.7 

SVOCs (uWke) 
2-Methylphenol (o-cresol) 11240 1701 
4-Methylphenol ("Q-cresol) 21240 IIOJ 

Acenaphthylene 2/240 1901 

Anthracene 2/240 1401 
Benzo(a)anthracene 5/240 721 

Benzo(a)pyrene '9/240 771 
Benzo(b )fluoranthene 12/240 751 

LHAAP Group 4 Sites 
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Maximum Maximum 
Detected Detected 

Value Location 

39,200 LHS2202 (I) 

16.2 LHS290I (I) 

I6.8 LHS208 (I) 

2,060 LHS212 (1) 

1.94 SUMP005 (I) 

37.5 LHS240l (I) 

26,000 46SB03 (I) 

I3l LHS207 {I) 

71.3 LHS0602 (I) 

274 LHS206 (I) 
I20,000 LHS02502 

950 LHS02602 
5,080 LHSI60l (I) 

3,740 LHSMW25 (I) 

0.56 LHS216 (I) 

47 SUMP015 (I) 
2,590 LHS2202 (1) 

2.75 46SB03 (1) 

1.6 46SBOI (1) 

8,360 LHS020l (1) 

77 SUMPOOI (l) 

4,120 LHS206 (1) 

14.4 LHWRS40 I (I) 
217 LHS2302 (I) 

I3 LHS2401 (I) 

58.8 LHSI60I (I) 

I67 LHS2901 (I) 

1001 46SB03 (1) 

66.6 LHSI50I (I) 

I26 LHS2302 (I) 

27 LHS200l (I) 

54 LHWRSIIOI (I) 

22.4 LHS160l (1) 

99.7 LHS160I (I) 

170 J LHS207 (1) 

180 J LHS207 (1) 

500 LHSMW2l (1) 

430 LHSMW2l (I) 

2,300 LHSMW2l (1) 

2,100 LHSMW21 (l) 

4,500 LHSMW2l(l) 

PCL 

260,000 
2.7 

13 
220 
0.92 
0.75 

1,200 
2,000 
520 

1.5 

5,IOO 
I 

230 

l.l 
0.71 

5,100 
3,500 

8IO 
7,100 

I3 
550 
210 

44,000 

7,400 
6.5 
25 

4,100 
6I,OOO 

11,000 

940 
610,000 

10,000,000 
20,000 

3,800 
67,000 

LHAAP 
Surface Soil 
Background 

Value 

20,700 
ND 
29.7 
187 
NA 
ND 

1,090 
22.8 
l9.I 
6.7 

3I,OOO 
I7.4 
474 

2,330 
ND 
6.3 
48I 
ND 
2.3 
13.3 

NA 
16.2 
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·Table 8-7 (continued) 

Frequency Minimum Maximum 
of Detected Detected 

Analyte Detections Value Value 
SVOCs (u2/ke:) (continued) 
Benzo(g,h,i)perylene 4/240 190 1,300 
Benzo(k)fluoranthene 6/240 65 J 1,200 
Benzoic acid 1/216 290J 290J 
BenzyJ butyl phthalate 5/240 117 J 760 
Chrysene 111240 75 J 2,600 
Di-n-butyl phthalate 38/240 73 J 7,462 
Di-n-octylphthalate 2/240 190 298 
Dibenz( a,h)anthracene 2/240 110 J 380 
Diethyl phthalate 3/240 l3J 212 
Fluoranthene 13/240 110 J 2,700 
Hexachlorobenzene 11240 244 244 
Indeno( I ,2,3-c,d)pyrene 4/240 290 1,600 
Phenanthrene 8/240 130 J 490J 
Pyrene 13/240 97 J 2,800 
bis(2-Ethylhexyl) phthalate 44/240 35 J 2,349 

Pesticides (u2/ke:) 
alpha BHC (alpha 
hexachlorocyclohexane) 1/63 10 10 
[gamma BHC (lindane) 1/63 8J 8J 
Heptachlor 1163 2.2 2.2 
Heptachlor epoxide 2/63 16 19 
[p,p'-DDD 3/63 3.9 28 
lp,p'-DDE 5163 3.3 30 
[p,p'-DDT 4/63 2J 12 

PCBs (gglkg) 
PCB-1254 (Aroclor-1254) 2/64 380 540 
Dioxins (nglkg) 
Octachlorodibenzo-p-dioxin 69169 10.182 J 13,978.165 
Heptachlorinated dibenzo-p-dioxins 
(total) 63/69 0.885 1,956.481 
1 ,2,3,4,6, 7 ,8-Heptachlorodibenzo-p-
dioxin 64/69 0.676J 1,158.49 
Hexachlorinated dibenzo-p-dioxins 
(total) 33/69 0.647 345.749 
1 ,2,3,4, 7 ,8-Hexachlorodibenzo-p-dioxin 4/69 0.844 16.351 
1 ,2,3,6, 7 ,8-Hexachlorodibenzo-p-dioxin 18/69 0.395 31.132 
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin 14/69 0.615 45.823 
Pentachlorinated dibenzo-p-dioxins 
(total) 2/69 1.041 11.516 
1 ,2,3, 7,8-Pentachlorodibenzo-p-dioxin 3/69 1.041 6.038 

LHAAP Group 4 Sites 
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Maximum 
Detected 
Location 

LHSMW21 (1) 

LHSMW21 (1) 

LHS211 (1) 

LHS218 (1) 

LHSMW21 (1) 

LHS 10801 (l) 
LHS2002 (l) 

LHSMW2l (l) 
LHS0901 (1) 

LHSMW21 (1) 
LHS2201 (1) 

LHSMW21 (1) 
LHS212 (2) 

LHSMW21 (l) 

LHS10801 (1) 

46SB02 (I) 

46SB02 (I) 

SUMPOIO (1) 

SUMP036 (I) 

WRSUMP008 (I) 

WRSUMP019 (I) 

WRSUMP019 (I) 

SUMP016 (l) 

SUMP043 (1) 

SUMP043 (I) 

SUMP043 (I) 

SUMP020(1) 
SUMP020(1) 
SUMP020 (1) 
SUMP020 (I) 

SUMP020(l) 
SUMP020 (1) 

PCL 

69,000,000 
690,000 
280,000 

4,000,000 
1,700,000 
5,000,000 

1,000,000,000 
11,000 

230,000 
2,900,000 

560 
190,000 
620,000 

1,700,000 
82,000 

8.9 
4.6 
94 

29 
15,000 
13,000 
17,000 

5,300 

027407 

LHAAP 
Surface Soil 
Background 

Value 
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Table 8-7 (continued) 

Frequency 
of 

Analyte Detections 
Furans (nefkg) 
Octachlorodibenzofuran 39/69 
Heptachlorinated dibenzofurans (total) 31169 
I ,2,3,4,6, 7 ,8-Heptachlorodibenzofuran 40/69 
I ,2,3,4, 7 ,8,9-Heptachlorodibenzofuran I/69 
Hexachlorinated dibenzofurans (total) 37/69 
I ,2,3,4, 7 ,8-Hexachlorodibenzofuran 28/69 
I ,2,3,6, 7 ,8-Hexachlorodibenzofuran 2/69 
2,3,4,6, 7 ,8-Hexachlorodibenzofuran 2/69 
Pentachlorinated dibenzofurans (total) 25/69 

I ,2,3, 7,8-Pentachlorodibenzofuran 5169 
Tetrachlorinated dibenzofurans (total) 36/69 
2,3, 7,8-Tetrachlorodibenzofuran 44/87 

J = value is estimated 
LHAAP = Longhorn Army Ammunition Plant 
NA = not analyzed 
NO = not detected 
PCB= polychlorinated biphenyl 

8.4.2.2 Metals 

Minimum 
Detected 

Value 

0.649 
0.543 
0.328 
I.25 J 
0.348 
0.303 
6.676 
2.987 
0.442 

0.737 
0.279 
0.285 

Maximum Maximum 
Detected Detected 

Value Location 

637.759 SUMP043 (1) 
I42.996 SUMP043 (1) 

I43 SUMP043 (1) 

1.25 J WRSUMP008 (I) 
231.335 SUMP043 (1) 
58.745 SUMP043 (1) 
7.807 SUMP020(1) 
13.543 SUMP020(1) 
93.038 WRSUMPOIO (1) 

15.63 WRSUMPOIO (1) 
33.304 SUMP043 (1) 
9.609 J WRSUMP008 (1) 

PCL = protective concentration level 
Rl = remedial investigation 

PCL 

SVOC = semivolatile organic compound 
VOC =volatile organic compound 

027408' 

LHAAP 
Surface Soil 
Background 

Value 

In the soil samples collected during Phases I and III near the waste process sumps and waste rack sumps, 

antimony, calcium, chromium, copper, iron, lead, magnesium, potassium, strontium, and zinc generally 

exceeded their background values, although barium and aluminum occasionally exceeded background 

values as well. Of the metals that were detected above background values, antimony, barium, beryllium, 

cadmium, lead, and selenium concentrations were detected above PCLs. Some contaminants 

(barium-over 2000 mglkg and lead-near 1000 mg/kg) had notable concentrations near a few sumps. 

There were too few measurements of cadmium to calculate a meaningful background concentration, and 

beryllium was not analyzed for in the background samples. As with organic contaminant results the soil 

sample taken near sump S-110 was not notably contaminated with metals. Only lead (50 mglkg) exceeded 

background levels. 

In the Phase II surface soil samples and the Phase ill surface and subsurface soil samples collected at 

Site 46, 17 different metals were detected at concentrations above background levels. Of those that 

exceeded background, barium, lead, selenium, and one zinc concentration in surface soil exceeded their 

respective PCL values. Selenium at locations 46SBO 1 and 46SB03 in subsurface soil exceeded its PCL 

value. Figure 8-3 shows the barium surface soil concentrations above background. This figure presents 

several areas of elevated concentrations. Some of these locations are related to sumps 

(S-019, S-002, S-003, and S-027) while other locations are not near sumps. Figure 8-4 illustrates two 
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areas of elevated lead values, one near S-026 and another near S-009. The lead concentration detected 

near S-026 was 950 mglkg. Several other areas on the site have lead levels above background. 

8.4.3 Sediment Results 

Sediment samples and collocated surface water samples were collected at eight locations during Phase III 

field activities at Site 46. The locations 46SD01 through 46SD08 are shown on Figure 8-1. The summary 

of detected constituents is presented in Table 8-8. 

8.4.3.1 Organic compounds 

One VOC, methylene chloride, was detected in samples 46SD03, 46SD04, 46SD05, 46SD06, and 

46SD08, but only the concentration (8 flg/kg) in the sample from location 46SD03 exceeded the soil PCL 

of 6.5 flglkg. The methylene chloride results are not indicative of site-related contamination. No 

detectable concentrations of SVOCs were identified in the samples. The explosive compound 

nitrobenzene was detected in sediment sample 46SD02 at a concentration that exceeded the PCL, but it 

was not detected in any other sample (including nearby sample 46SD01). Two pesticide/PCB compounds 

(DDT in sample 46SD06 and Aroclor-1254 in samples 46SD02, 46SD03, and 46SD04) were detected but 

at concentrations below the PCL values and below 1 mglk:g. 

Dioxins/furans were detected in samples from locations 46SD02 and 46SD05 but at low concentrations. 

The maximum detection was 777 ng/kg of octachlorodibenzo-p-dioxin, a concentration that does not lead 

to a conclusion that dioxins are contaminating the ditches. 

8.4.3.2 Metals 

Eleven different metals in sediment samples exceeded background concentrations (barium, beryllium, 

calcium, chromium, copper, lead, magnesium, potassium, selenium, vanadium, and zinc). Of the metals 

detected above background only barium, lead, and selenium also exceeded their soil PCL. Lead values 

were above background, but the maximum was 50 mglk:g. No single sediment sample has greater metal 

concentrations than the others. The metal contamination, although present, is low and fairly ubiquitous. 

46SD03 and 46SD08 had no PCL exceedances; however, nearby locations did have exceedances. No 

definable extent of contamination was possible to discern. 

8.4.4 Surface Water Results 

Surface water samples and colocated sediment samples were collected at eight locations during Phase III 
field activities at Site 46. The locations, 46SWO 1 through 46SW08, are shown on Figure 8-1, and the 

results are summarized in Table 8-9. 
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Table 8-8 
Summary of Detected Constituents in Sediment Samples, Site 46, Group 4 RI, LHAAP, Karnack, Texas 

Frequency Minimum 
of Detected 

Analyte Detections Value 
Metals (mg/kg) 
Aluminum 919 5,300 
Arsenic 919 3 
Barium 8/9 45 
Beryllium 2/9 0.836 
Calcium 619 750 
Chromium, total 9/9 13 
Cobalt 219 7.2 
Copper 8/9 4.26 
Iron 9/9 8,400 
Lead 9/9 7.51 
Magnesium 1/9 1,100 
Manganese 9/9 38.8 J 
Potassium 519 7201 
Selenium 4/9 2.94 
Sodium 3/9 1,400 
Strontium l/9 7 
Vanadium 8/9 19 
Zinc 919 78 
Physical properties (mg/kg) 
Total organic carbon 8/8 28,400 

VOCs (J..lg/kg) 
Methylene chloride 7/11 1.5 

Pesticides (J..tg/kg) 
p,p'-DDT 1/9 15 
PCBs (J..lg/kg) 
PCB-1254 (Aroclor-1254) 3/9 24 
Dioxins (ng/kg) 
Octachlorodibenzo-p-dioxin 2/2 137.519 
Heptachlorinated dibenzo-p-dioxins (total) 2/2 15.867 
1,2,3,4,6, 7 ,8-Heptachlorodibenzo-p-dioxin 2/2 7.174 
Hexachlorinated dibenzo-p-dioxins (total) 2/2 1.986 
1 ,2,3,6, 7 ,8-Hexachlorodibenzo-p-dioxin 112 1.986 
1,2,3, 7 ,8,9-Hexachlorodibenzo-p-dioxin 1/2 1.712 
Furans (ng/kg) 
Octachlorodibenzofuran 2/2 1.509 
Heptachlorinated dibenzofurans (total) 1/2 1.624 
1,2,3,4,6, 7,8-Heptachlorodibenzofuran 2/2 0.795 
Hexachlorinated dibenzofurans (total) 212 1.145 
1,2,3 ,4, 7 ,8-Hexachlorodibenzofuran 2/2 0.494 
Pentachlorinated dibenzofurans (total) 1/2 2.105 
Tetrachlorinated dibenzofurans (total) 1/2 4.329 
2,3, 7,8-Tetrachlorodibenzofuran 213 0.921 

LHAAP Group 4 Sites 
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Maximum Maximum 
Detected Detected 

Value Location 

16,000 46SD02 (2) 
17.6 46SD06 (I) 

290 46SD06 (1) 

0.853 46SD01 (1) 

3,200 46SD02 (1) 

29 46SD04 (1) 

13 46SD01 (I)" 

51.8 46SD06 (1) 

29,000 46SD01 (I) 
49.7 46SD02 (I) 

1,100 46SD07 (1) 
649 J 46SD01 (I) 

1,500 J 46SD06 (I) 

5.69 46SD01 (1) 

2,100 46SD02 (I) 

7 46SD07 (1) 

53 46SD05 (I) 

770 46SD02 (1) 

528,000 J 46SD05 (1) 

8 46SD03 (1) 

15 46SD06 (1) 

6901 46SD02 (1) 

777.512 46SD02 (1) 

105.51 46SD02 (1) 

49.095 46SD02 (1) 

2.67 46SD05 (1) 

1.986 46SD02 (1) 

1.712 46SD02 (1) 

16.593 46SD02 (1) 

1.624 46SD05 (1) 

5.397 46SD02 (1) 

8.713 46SD02 (I) 

2.806 46SD02 (1) 

2.105 46SD02 (1) 

4.329 46SD02 (1) 

1.058 46SD02 (1) 

PCL 

260,000 
13 

220 
0.92 

1,200 
2,000 
520 

1.5 

5,100 

1.1 

5,100 
3,500 

6.5 

17,000 

5,300 

LHAAP 
Surface Soil 
Background 

Value 

20,700 
29.7 
287 
NA 

1,090 
22.8 
19.1 
6.7 

31,000 
17.4 
474 

2,330 
481 
ND 
NA 
13.3 
NA 
16.2 
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I ·•· 

Analyte 

Explosives (UI.!Ik2) 

Nitrobenzene 
Octahydro-1 ,3,5,7-tetranitro-1,3,5,7-
tetrazocine 

J = value is estimated 
LHAAP = Longhorn Army Ammunition Plant 
NA =not analyzed 
ND =not detected 

8.4.4.1 Organic compounds 

Table 8-8 (continued) 

Frequency 
of 

Detections 

l/27 

l/27 

Minimum Maximum Maximum 
Detected Detected Detected 

Value Value Location 

1,100 1,100 46SD02 (l) 

3,000 3,000 LHS-2-14 (l) 

PCB = polychlorinated biphenyl 
PCL = protective concentration level 
Rl = remedial investigation 
VOC = volatile organic compound 

027413 

LHAAP 
Surface Soil 
Background 

PCL Value 

130 

No detectable concentrations of VOCs. SVOCs, or pesticides/PCBs were identified in the samples 

submitted. One explosive compound, m-nitrotoluene, was detected in the 46SWO 1 surface water sample at 

a concentration of 3.6 Jlg/L. Surface water comparison criterion for m-nitrotoluene is not available. 

Three dioxin/furan compounds ( 1,2,3,4,6,7 ,8-heptachlorodibenzo-p-dioxin, total heptachlorodibenzo-p

dioxins, and octachlorodibenzo-p-dioxin) were detected in two of the surface water samples. 

Octachlorodibenzo-p-dioxin was the only compound detected in sample 46SW02, and all three compounds 

were detected in the 46SW05 sample. There are no available surface water comparison criteria for these 

compounds; however, they were detected at low concentrations (maximum of 185 pg!L). 

8.4.4.2 Metals 

Twenty-four different metals were detected in the surface water samples. Aluminum, arsenic, cadmium, 

chromium, copper, lead, nickel, selenium, silver, thallium, and zinc were detected at concentrations 

exceeding TWQS. TWQS are not an ARAR for the ditches, but they can be a useful comparison level. 

All of the exceedances are within the industrialized portion of the southern end of Site 46. The tributary 

samples (46SW07 and 46SW08) had no exceedances of TWQS. Aluminum, arsenic, cadmium, nickel, 

silver, and thallium were not detected above background in sediments, making sediments as a source of 

contamination to surface water unlikely. 

8.4.5 Groundwater Results 

Locations for the 24 monitoring wells are shown on Figure 8-L Table 8-10 summarizes detected 

constituents in groundwater. 
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TableS-9 
Summary of Detected Constituents in Surface Water Samples, Site 46, Group 4 RI, LHAAP, Karnack, Texas 

; 

Frequency Minimum Maximum Maximum 
of Detected Detected Detection 

Analyte Detections Value Value Location 
Metals (J..lg/L) 

Aluminum 8/9 270 210,000 46SW01 (1) 
Antimony 519 5 454 46SW02 (1) 

Arsenic 2/9 66 1,880 46SW02 (1) 
Barium 3/9 200 3,300 46SW01 (1) 

Beryllium 219 11.9 51.3 46SW02 (1) 
Cadmium 2/9 6.7 50 46SW02 (1) 
Calcium 9/9 6,900 58,000 46SW01 (1) 
Chromium, total 2/9 2001 2301 46SW01 (1) 
Cobalt 2/9 120 530 46SW02 (1) 
Copper 3/9 52 241 46SW02 (1) 
Iron 9/9 390 220,0001 46SW01 (1) 

Lead 6/9 3 511 46SW02 (1) 
Magnesium 119 13,000 13,000 46SW01 (1) 
Manganese 9/9 38 11,800 46SW01 (1) 
Nickel 2/9 110 510 46SW02 (1) 

Potassium 119 17,000 17,000 46SW01 (1) 
Selenium 119 1,960 1,960 46SW02 (1) 
Silver 1/9 50 50 46SW02 (1) 
Sodium 6/9 5,300 9,600 46SW01 (1) 
Strontium 4/9 50 290 46SW01 (1) 

Thallium 7/9 1.1 44.31 46SW02 (1) 
Tin 1/9 590 590 46SW02 (1) 
Vanadium 2/9 480 490 46SW02 (1) 

Zinc 9/9 40 3,300 46SW01 (1) 
Physical properties (mg!IJ 
Hardness (as CaC03) 8/8 36 72 46SW02 (1) 
Dioxins (pg/1..) 
Octachlorodibenzo:j)-dioxin 4/4 41.673 1 185.432 1 46SW05 (1) 
Heptachlorinated dibenzo-p-dioxins (total) 2/4 4.717 14 46SW05 (1) 
1 ,2,3,4,6, 7 ,8-Heptachlorodibenzo-p-dioxin 2/4 4.717 1 6.2581 46SW05 (1) 

Explosives (J..lg/L) 

3-Nitrotoluene 118 3.6 3.6 46SW01 (1) 

• Lowest value of human health and aquatic life TWQS. Assumes hardness of I 00 mgfL as CaC03. 

J = value is estimated RI = remedial investigation 

LHAAP = Longhorn Army Ammunition Plant TWQS =Texas Water Quality Standards 

LHAAP Group 4 Sites 
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TWQS3 

991 
4,300 

1.4 -

1.03 

178 

12 

2.52 

157 

5 
0.8 

6.3 

104 
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Table 8-10 
Summary of Detected Constituents in Groundwater Samples, Site 46, Group 4 RI, LHAAP, Karnack, Texas 

Frequency Minimum 
of Detected 

Analyte Detections Value 
Metals (J..lg/L) 

Aluminum 73/85 220 
Antimony 5/87 8 
Arsenic 32/87 l.IJ 
Barium 65/87 20 
Beryllium 17/67 0.5 
Cadmium 14/87 0.3 
Calcium 81187 309 
Chromium, total 69/87 4.4 
Cobalt 33/87 10 
Copper 45/87 3.6 
Iron 87/87 199 
Lead 43/87 1.5 
Magnesium 80/87 1,610 J 
Manganese 86/87 49 
Mercury 18/87 0.041 J 
Nickel 49/67 17 
Potassium 58/87 390 
Selenium 20/87 l.IJ 
Silver 8/87 1.9 
Sodium 28/28 9,600 

Strontium 83/87 46 
Thallium 16/87 l.lJ 
Vanadium 10/67 2.8 

Zinc 53/67 6.5 
Anions (mg!l) 
Chloride (as Cl) 42/42 3.6 
Nitrogen, nitrate (as N) 3/39 0.5 
Nitrogen, nitrate-nitrite l/3 0.3I1 
Perchlorate 10117 0.00444 J 
Sulfate (as S04) 39/42 2 

VOCs (J..lg/L) 

I, I-Oichloroethane 2/98 1.7 
I, I-Oichloroethene 7/98 0.58 
1 ,2,4-Trichlorobenzene 2178 0.23 J 
I ,2,4-Trimethylbenzene 1178 0.31 
Carbon disulfide 3/49 0.78 
Chloroform 2/98 0.54 
Oichlorodifluoromethane 2/98 3.2 
lsopropylbenzene (cumene) 1178 3.3 
Methylene chloride 4/98 0.88 
Naphthalene 1178 l.IJ 
sec-Butylbenzene V18 1.9 
Tetrachloroethene 5/98 1.1 
Total 1 ,2-dichloroethene 1120 41 
Trichloroethene 18/84 0.71 
Trichlorofluoromethane 3178 2.1 

LHAAP Group 4 Sites 
Remedial Investigation Report, Final 

Maximum Maximum 
Detected Detected 

Value Location 

80,000 LHSMW16 (1) 
63 J LHSMW27 (1) 
20 LHSMW17 (1) 

3,730 J LHSMW10(1) 
76J LHSMW27 (1) 
201 LHSMW27 (1) 

469,000 LHSMW24(1) 
4,700 LHSMW15 (1) 

134 LHSMWI1 (1) 
170 LHSMWI7 (1) 

320,000 LHSMW17 (1) 

673 LHSMW23 (1) 

352,000 LHSMW22 (1) 
6,500 LHSMW18 (1) 

1.6 LHSMW20(1) 
I,600 LHSMWI4 (1) 

14,000 LHSMW14 (1) 

33 LHSMW17 (1) 
120 LHSMW15 (1) 

1,400,000 LHSMW19 (1) 

12,000 LHSMW25 (1) 

166 LHSMW21 (I) 

140 LHSMWI7 (1) 

240 LHSMWI2 (1) 

2,990 LHSMW19 (1) 
4.9 LHSMW24(1) 

0.3II LHSMWI4 (1) 
0.55 LHSMWI7 (1) 
I,929 LHSMW22 (I) 

4 LHSMW22 (1) 

3.8 LHSMW18 (1) 

0.61 LHSMW09 (1) 
0.31 LHSMW20(1) 

7 LHSMW09 (1) 

69 LHS46WW03 (1) 

5.4 LHSMW09 (1) 

3.3 LHSMW26(1) 
13,000 LHSMW14 (1) 
l.lJ LHSMW26(1) 

1.9 LHSMW26(l) 
2.4 LHSMW22(1) 
41 LHSMW18 (1) 

1,400 LHSMW14(1) 
2.I LHSMW25 (3) 

PCL 

73,000 

6 
50 

2,000 

4 
5 

100 
4,400 
1,300 

15 

10,000 
2 

1,500 

50 
370 

22,000 
2 

510 
22,000 

66 

7,300 

7 
70 

3,700 
7,300 

80 
15,000 

5 
1,500 

5 

5 
22,000 

LHAAP 
Groundwater 
Background 

Value 

13,400 
NO 
22 

1,990 
NA 
55 

308,000 
110 
53 
43 

68,000 
300 

277,000 
11,800 

1 
60 

4,300 
140 
30 

1,470,000 
6,150 

NO 
NA 
230 

I,4I6 
NA 
O.I8 
NA 

3,475 
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Analyte 
Vinyl chloride 

cis-1 ,2-Dichloroethene 
n-Butylbenzene 
n-Propylbenzene 
t-Butylbenzene 

trans-1 ,2-Dichloroethene 

SVOCs (J..lg/L) 
Benzo(g,h,i)perylene 

Di-n-butyl phthalate 

Phenol 

bis(2-Ethylhexyl) phthalate 

Ex~losives (UIUI.) 
2,4,6-Trinitrotoluene 

2,4-Dinitrotoluene 
2-Nitrotoluene 
3-Nitrotoluene 

4-Nitrotoluene 
Hexahydro-1 ,3,5-trinitro-1,3 ,5-triazine 

Nitrobenzene 
Dioxins (p2/L) 
Octachlorodibenzo-p-dioxin 

Heptachl orinated di benzo-p-dioxi ns 
(total) 
1,2,3,4,6, 7,8-Heptachlorodibenzo-p-
dioxin 

Furans (pg/L) 

Octachlorodibenzofuran 
Heptachlorinated dibenzofurans (total) 

I ,2,3,4,6, 7 ,8-Heptachlorodibenzofuran 
Hexachlorinated dibenzofurans (total) 
1 ,2,3,4, 7 ,8-Hexachlorodibenzofuran 

J = value is estimated 
LHAAP = Longhorn Army Ammunition Plant 
NA =not analyzed 
ND = not detected 

8.4.5.1 Organic compounds 

Table 8-10 (continued) 

Frequency Minimum 
of Detected 

Detections Value 
2178 0.68 
11178 0.54 
1178 1 
1178 4.4 
1178 0.29 

7178 0.58 

2/83 1 J 
1183 1 J 

2/83 10 
32/83 0.47 J 

1/87 0.35 
2/87 0.067 J 

3/87 0.13 J 

4/87 0.13 J 

1/87 0.141 

2/87 0.19 J 

1/87 0.21 

4/4 39.002 

3/4 4.428 

1/4 6.54 

1/4 5.247 
1/4 0.872 

1/4 4.287 
1/4 2.419 
l/4 2.431 

Maximum Maximum 
Detected Detected 

Value Location 
0.71 LHSMW18 (1) 

320 LHSMW14 (1) 
I LHSMW26(1) 

4.4 LHSMW26(1) 

0.29 LHSMW26(1) 

12 LHSMW18 (1) 

I J LHSMW16 (2) 

I J LHSMW15 (1) 

12 LHSMW14 (1) 

27 46WW02 (1) 

0.35 LHSMW21 (1) 

0.073 J LHSMW15 (1) 

0.19 J LHSMW26(1) 

0.151 LHSMW15 (3) 

0.141 LHSMW27 (I) 

0.32 LHSMW14 (1) 
0.21 LHSMW23 (1) 

224.423 46WWOI (1) 

15.32 46WW01 (1) 

6.54 46WW01 (1) 

5.247 LHSMW14 (1) 

0.872 LHSMW14 (I) 

4.287 LHSMW14 (I) 

2.419 LHSMW14 (1) 

2.431 LHSMW14(1) 

PCL = protective concentration level 
RI =remedial investigation 
SVOC = semi volatile organic compound 
VOC = volatile organic compound 

027416 

LHAAP 
Groundwater 
Background 

PCL Value 
2 
70 

100 

2,200 

7,300 
44,000 

6 

3 

37 

Twenty different VOCs were detected in the groundwater samples. All VOC concentrations detected were 

below PCL values except for methylene chloride, cis-1,2-DCE, and TCE. TCE levels exceeded PCLs in 

wells 46WWOI (6.6 J!g/L), 46WW02 (24 J!g/L), LHSMW18 (38 J!g/L), and LHSMW19 (77 J.tg/L). Wells 
46WW01, 46WW02, and 46WW03 are all located adjacent to each other in the central portion of the 

Plant 2 area. Well 46WW01 is completed in the shallow groundwater zone, well 46WW02 in the 

intermediate zone, and well46WW03 in the deep zone. It should be noted that well LHSMW18 is located 
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approximately 150 feet southwest of the 46WW01, 46WW02, and 46WW03 well cluster and that 

LHSMW19 is located approximately 100 feet northwest of the cluster. An area of low levels of VOC 

contamination probably exists in the middle of the site. 

TCE (770 J!g/L) and cis-1,2-DCE (250 Jlg/L) were detected above PCLs in monitoring well LHSMW14 

during the 1999 sampling event. Well LHSMW14 is located in the far western portion of Site 46 

(Figure 8-1). This contamination was not present during 1996 and 1998 sampling. This result may 

represent another newer area of contamination. 

The SVOCr-benzo(g,h,i)perylene, di-n-butyl phthalate, phenol and bis(2-ethylhexyl) phthalate-were 

detected in Site 46 groundwater samples. bis(2-Ethylhexyl) phthalate was detected slightly above PCLs in 

samples from ten different wells with the highest concentrations being 27 Jlg/L in well 46WW02 and 

25 Jlg/L in well 46WW03. 

Explosive compounds were detected in samples from wells LHSMW14, LHSMW15, LHSMW17, 

LHSMW23, LHSMW26, and LHSMW27. However, none of the detected compounds exceeded their 

respective PCLs. The monitoring wells where explosive compounds were detected are spread throughout 

Site 46, possibly indicating that these compounds have impacted groundwater sitewide. Pesticides/PCBs 

were not detected in any of the groundwater samples. 

Dioxinlfuran compounds were only analyzed for in samples from wells 46WW01, LHSMW14, and 

LHSMW 19 during Phase III. Eight dioxin/furan compounds were detected in these wells with only 

octachlorodibenzo-p-dioxin detected in the well LHSMW 19 sample. All of the dioxinlfuran compounds 

were detected at low concentrations. 

Groundwater samples were collected from select wells in May 2000 and January and February 2001. 

Perchlorate was detected in wells 46WW04, LHSMW17, LHSMW18, LHSMW19, and LHSMW20. The 

highest concentrations (500 Jlg/L) were found in LHSMW17, again in the middle of the plant. 

8.4.5.2 Metals 

Nineteen different metals were detected above background values. Eight of those (aluminum, antimony, 

barium, beryllium, chromium, lead, nickel, and thallium) were detected in the groundwater samples at 

concentrations greater than their respective PCLs. Samples that exceeded the PCL values were detected in 

18 different wells at Site 46. Sixteen of these wells are completed in the shallow groundwater zone, and 

two wells are completed in the intermediate zone. In the two wells completed in the intermediate zone 

(LHSMW23 and LHSMW25), the only metals exceeding PCLs were chromium and lead in LHSMW23 

and antimony and lead in LHSMW25. These metals were below detection levels in the last sampling 

round indicating the likelihood that the intermediate zone is not contaminated. The shallow wells with 

metals detected above PCLs are spread throughout the Plant 2 area, possibly indicating a widespread 
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slightly elevated metals condition in the groundwater rather than a localized source. Very few groundwater 

sampling locations had elevated barium or lead levels; these metals were present in the soils. 

8.5 CONTAMINANT FATE AND TRANSPORT 

With the exception of dioxins/furans, organic compound detections in soils were isolated and at low 

concentrations. Among the metals, barium and lead are the most widespread in surface soil. These 

contaminants are relatively immobile and are not causing a notable groundwater problem. Bariu~ and 

lead levels in groundwater are elevated in a few areas so there may be a connection. The sump contents 

tested also had elevated barium and lead so the sumps may have been a source. However, general 

industrial activities can easily cause this low level of metals contamination. The surface soil may be 

causing ditch contamination because some sediment locations did have elevated lead levels. 

At Site 46, PCE is present in the surface and shallow subsurface soils in concentrations that exceed PCLs. 

PCE is an ethane-based compound that is volatile and has a solubility of 150 mg/L. The soil 

concentrations of these compounds are relatively low. PCE does show. up in the groundwater sample at 

monitoring well LHSMW18, which is near where it was detected in soil, but the levels are very low. PCE 

in soil is limited to samples near waste rack sump 10 and sump S-022. 

TCE, methylene chloride, and cis-1 ,2-DCE were the only VOCs detected in concentrations greater than 

PCLs in Site 46 groundwater. With the exception of TCE, methylene chloride, and cis-1,2-DCE being 

detected in one well on the far western side of Site 46, the majority of the elevated TCE concentrations 

were in a relatively confined area in the central portion of the site. The contaminated areas are small and 

not near a surface water discharge point. 
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9 .. 0 SITE 47: PLANT 3 AREA 

This section presents the results of the RI activities performed at Site 47 (Plant 3). The purpose of the RI 

was to define the nature and extent and fate and transport of soil and groundwater contamination within the 

Plant 3 area. It compiles the analytical data generated during the investigation activities to document the 

nature and extent of the contamination detected at Site 47. 

9.1 SITE BACKGROUND 

9.1.1 Site Description 

Site 47 is located in the north-central portion of LHAAP and covers an area of approximately 275 acres, as 

shown on Figures 1-2 and 9-1. Site 47 is bounded by Karnack Avenue on the east, Avenue P on the west, 

51st Street on the south, and 62nd and 66th Streets on the north. 

9.1.2 Site History 

Construction of Plant 3 began in July 1953 and production of rocket motors began in December 1954. 

Rocket motor production continued until the early 1980s. Some of the rocket motor production facilities 

were converted to produce pyrotechnic and illumination devices and were active until approximately 1997. 

Industrial solid wastes and possibly hazardous wastes may have been generated by these activities. Fifty 

waste process sumps and three waste rack sumps are located at this site. The current site layout is shown 

on Figure 9-l. 

9.1.3 Pre-Phase I Investigations 

In 1982, EPS investigated the site for USATHAMA and published a report documenting the investigation 

in June 1984 (EPS 1984). As part of this investigation, monitoring well 105 was installed at Site 47. 

The groundwater sample collected from monitoring well 105 in 1982 had a chloride concentration of 

820,000 J.Lg/L, a sulfate concentration of 1,846,690 J.Lg/L, a nitrite concentration of 24,000 J.Lg/L, and a 

manganese concentration of 3340 f.lg/L. 

Initial field investigative activities of the Group 4 sumps began in November 1991. BCM Engineers was 

retained by the LHAAP Operating Contractor, Thiokol, to evaluate the integrity of the sump and the 

industrial wastewater treatment systems at LHAAP (BCM 1992). Although the focus was to develop more 

efficient wastewater management alternatives, the locations of all 125 sumps were surveyed and limited 
soil investigations were conducted. 
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Soil samples were collected from the 0 to 2 feet and 8 to 10 feet intervals from soil borings adjacent to 

sumps S-057, S-061, S-068, S-070, S-081, and S-086 located within Site 47. Table 9-1 presents the results 

of the analyses conducted on these samples. 

Two VOCs were detected in the soil samples--TCE and methylene chloride. One sample had a 

concentration of chromium greater than the background level. Lead was detected above background in 

two surface soil samples, and selenium was detected just above the background level in one surface soil 

sample. 

Table 9-1 
Summary of BCM Soil Boring Results, Site 47, Group 4 RI, LHAAP, Karnack, Texas 

Sump Number 

:=-o 
0 c 

r- - Q() 0 - \C) r- - Q() 0 - \C) tl)::lq, 

4> 0 = Parameter 
II) \C) 10 r- Q() Q() II) 10 \C) r- Q() Q() 
0 0 0 0 0 0 0 0 0 0 0 0 ... I-<-

(Units) r.h r.h r.h r.h r.h r.h r.h r.h r.h r.h r.h r.h ct ~~ = C'IS 
tl)c:x::l 

0-2 feet 8-10 feet 
pH 5.30 8.30 6.90 8.50 8.00 5.60 6.20 7.40 6.00 7.30 7.10 6.70 -
Total organic 

22,500 4,180 6,530 7,560 6,200 29,000 3,730 9,540 11,800 4,500 
17,00 

21,300 -
carbon (mg/kg) 0 
Total solids(%) 86.4 89.9 86.3 84.6 83.0 83.4 83.9 81.6 86.7 82.9 81.7 85.9 -
Silver (mglkg) ND ND ND ND ND ND ND NO NO ND ND ND 2.3 
Aluminum 

8,960 6,950 3,630 10,000 8,630 14,600 10,100 9,470 13,400 6,320 6,180 6,170 20,700 
(mglkg) 
Arsenic (mg/kg) 1.900 6.860 0.533 NO 1.530 3.470 0.155 1.830 1.780 2.210 1.200 1.150 29.7 
Barium (mg/kg) 25.1 51.9 35.2 62.5 64.2 200.0 112.0 190.0 72.7 42.9 64.6 78.3 287 
Beryllium NO 0.529 ND 0.801 0.624 0.795 0.697 1.830 0.527 0.476 0.786 0.664 ND 
(mglkg) 
Cadmium ND ND NO NO ND ND ND ND ND ND ND ND ND 
(mglkg) 
Chromium 

11.20 25.6 10.70 9.95 15.40 18.20 10.40 13.50 13.50 8.19 9.52 9.20 22.8 
(mglkg) 
Mercury (mglkg) ND ND ND ND ND ND ND ND ND ND ND ND 0.04 
Magnesium 

358 432 143 2,070 581 765 1,180 1,910 1,230 992 789 922 474 
(mglkg) 
Lead (m_gtk_g) 14.00 24.00 9.98 15.60 20.40 46.40 15.50 14.10 16.50 8.21 8.08 9.53 17.4 
Selenium (mg/kg) 0.150 0.267 ND ND ND 0.372 ND ND ND ND ND ND 0.3 
Methylene ND ND 10.4 ND ND 6.0 ND 24.5 13.8 29.0 ND ND -
chloride (1J.glk~) 
Trichloroethene ND ND 42.9 ND ND 25.2 ND 27.0 17.3 79.6 ND ND 
(J.Lglkg) 

-

Purgeable organics not detected at any location include: acrolein; acrylonitrile; benzene; bromoform; carbon tetrachloride; chlorobenzene; 
dibromochloromethane; bromochloromethane; chloroethane; 2-chloroethylvinyl ether; chloroform; I, 1-dichloroethime; 1 ,2-dichloroethane; 
1,2-dichloropropane; cis-1,3-dichloropropene; trans-1,3-dichloropropene; ethylbenzene; bromomethane; chloromethane; 1,1,2,2-tetrachloroethane; 
trans- I ,2-dichloroethene; 1,1,2-trichloroethane; vinyl chloride; toluene; and 1, 1,1-trich1oroethane. 

LHAAP = Longhorn Army Ammunition Plant 
NO = not detected 
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9.2 PHYSICAL CHARACTERISTICS OF SITE 

The physical characteristics section includes discussions of surface topography and hydrology, soils and 

geology, and hydrogeology. Information presented in this section is based on data obtained from the site 

investigations and the reports documenting previous investigations. 

9.2.1 Surface Features and Surface Hydrology 

Site 47, Plant 3 Area, is located in the north-central portion of LHAAP to the southeast of Site 46 

(Plant 2 Area). The area is a combination of asphalt-paved roads and parking areas surrounding the 

Plant 3 buildings with heavy vegetation and wooded areas to the north and northeast. Goose Prairie Creek 

runs through the southwestern portion of Site 47 and then curves back through the southeastern portion of 

the site. The topography of Site 47 generally slopes to the east with surface drainage flowing to the east

southeast into Goose Prairie Creek. 

9 .2.2 Geology and Soils 

Subsurface data collected from the investigations were reviewed to provide a representation of the 

subsurface conditions at Site 47. The subsurface at this portion of LHAAP appears to be characterized by 

layers of silty clay underlain by silty sand to clayey sands. These general soil types repeat throughout the 

subsurface but vary in thickness and continuity in the intermediate to deep subsurface zones, especially in 

the southern portion of Site 47. The shallow saturated zone is typically clay to silty clay at the surface 

underlain by a relatively thin (approximately 3-foot-thick) layer of silty to poorly sorted sand that is present 

across the site. The sand is underlain by a thick, silty clay layer that partially separate the shallow saturated 

zone from the underlying intermediate saturated zone. 

The intermediate subsurface sediments below the silty clay are composed of silty sands, sandy clays, and 

poorly sorted sands that vary in thickness from 5 feet to 20 feet thick These sands are thickest in the 

central and southeastern portions of Site 47. The intermediate zone is underlain by a thick, silty clay layer 

overlying the sandy clay of the deep saturated zone. 

The information obtained from boring logs was used to create a series of geologic cross sections depicting 

the shallow, intermediate, and deep subsurface saturated zones at Site 47. Figure 9-2 is a map of the 

locations of the cross sections; the cross sections are plotted as Figures 9-3 through 9-6. 

9.2.3 Hydrogeology 

The shallow (10-35 feet bgs), intermediate (40-60 feet bgs), and deep (70-95 feet bgs) saturated zones 

are in the Wilcox Group and are separated by clay layers that vary in thickness but generally extend across 

the site. The shallow saturated zone includes several sand lenses that are of limited extent. However, in 
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general, the shallow saturated zone is considered to be continuous near the site. Forty-four monitoring 

wells have been installed in the shallow saturated zone at Site 47. There are eight monitoring wells 

screened in the intermediate saturated zone and three in the deep. The deep wells were terminated at the 

top of the Midway Group .. 

The potentiometric surface contours of the shallow saturated zone (Figure 1-3) indicate that the 

groundwater flow direction is toward the east-northeast. Rising head slug tests were performed on selected 

shallow wells in the Site 47 area. Hydraulic conductivity values (Table 9-2) for the shallow saturated zone 

were estimated using the Bouwer-Rice method and range from low values such as 

5.4 x 10-6 em/sec (well 47WW12) to 2.8 x 10-3 em/sec (47WW23). Hydraulic conductivity values 

calculated for selected intermediate zone wells ranged from 8.1 x 10-6 em/sec (47WW09) to 

3.5 x 104 em/sec (LHSMW44). Hydraulic conductivities calculated for the deep wells installed at Site 47 

were 1.7 x 10-3 em/sec at 47WW20, 2.8 x 104 em/sec in 47WW15, and 4.2 x w-5 em/sec in 47WW07. 

Although surface water flow measurements are not sufficient to conclude whether groundwater is flowing 

into Goose Prairie Creek near Site 47, this report takes the conservative position that groundwater 

discharge is likely. This conclusion is supported by the fact that the site is not near the headwaters, a more 

typical location for surface water flow to the groundwater. 

9.3 REMEDIAL INVESTIGATION ACTIVITIES 

This section describes the activities conducted during the investigations at Site 47 including additional data 

collected after Phase III. Subjects addressed include contaminant source (i.e., sumps), soils, and 

groundwater investigations. Table 9-3 summarizes the field activities completed during each investigation 

phase. 

9.3.1 Source Investigation 

A source of potential contaminants at Site 47 was waste materials collected by the waste process sumps. 

Liquid contents samples were collected from 14 sumps (S-056, S-060, S-068, S-069, S-071, S-072, S-081, 

S-082, S-083, S-086, S-091, S-092, S-093, and S-121), and sludge samples were collected from 5 sumps 

(S-081, S-082, S-083, S-086, and S-121). These samples were analyzed for VOCs, SVOCs, and metals. 

Table 4-2 describes the sump locations, associated buildings, sump sizes, and status as of 1992, and the 

sump locations are plotted on Figures 4-1 and 9-1. 

9.3.2 Surface and Subsurface Soil Investigation 

Phase I (1993) focused on the soils immediately adjacent to the sump locations, and 120 soil borings were 
installed proximal to the 52 sumps located at Site 47 (Figure 9-1). The Phase I boreholes are within a few 

feet of the sump locations and therefore, for readability, are not detailed on Figure 9-1. The 241 soil 

samples were collected and submitted for laboratory analyses for VOCs, SVOCs, and metals. In addition, 
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Table 9m2 
Monitoring Well Construction Sununary, Site 47, Group 4 RI, LHAAP, Karnack, Texas 

Well 
Well Depth Groundwater Surface 

Identification (feet) Zone Elevation 
105 27 Shallow 196.97 

47WW01 19 Shallow 191.21 
47WW02 18 Shallow 194.7 

47WW03 24 Shallow 191.86 
47WW04 20 Shallow 187.83 

47WW05 19 Shallow 195.79 
47WW06 41 Intermediate 195.79 
47WW07 83.5 Deep 195.94 
47WW08 19 Shallow 196.43 
47WW09 39 Intermediate 197.72 
47WW11 19 Shallow 196.24 
47WW12 20 Shallow 199.02 
47WW13 18 Shallow 202.02 
47WW14 50 Intermediate 202.22 
47WW15 88 Deep 202.28 
47WW16 19 Shallow 200.62 
47WW17 19 Shallow 198.44 

47WW18 21 Shallow 196.37 

47WW19 62 Intermediate 196.01 

47WW20 96 Deep 195.59 

47WW21 22 Shallow 184.44 

47WW22 20 Shallow 192.48 
47WW23 34 Shallow 194.76 

47WW24 22 Shallow 204.39 
47WW25 26 Shallow 204.68 
47WW26 20 Shallow 200.56 
47WW27 20 Shallow 197.36 

LHSMW28 17 Shallow 202.66 
LHSMW29 20.8 Shallow 200.51 
LHSMW30 19 Shallow 200.68 

LHSMW31 27.9 Shallow 198.09 

LHSMW32 16 Shallow 197.2 
LHSMW33 19 Shallow 196.27 
LHSMW34 22.5 Shallow 195.85 

LHSMW35 21 Shallow 195.4 
LHSMW36 26.5 Shallow 193.74 

LHSMW37 34 Shallow 192.23 

LHAAP Group 4 Sites 
Remedial Investigation Report, Final 

Measuring Casing 
Point Diameter 

Elevation (inches) 
199.41 2 
194.4 4 

197.23 4 

195.24 4 
190.9 4 

198.55 4 

199.02 4 

199.24 4 

199.45 4 

201.04 4 

199.14 4 

202.27 4 
204.97 4 

205 4 

205.17 4 
203.73 4 
201.76 4 

199.69 4 

198.93 4 

198.78 4 

187.59 4 

195.62 4 
197.86 4 

207.90 4 
208.53 4 
203.99 4 
200.97 4 
205.52 4 
203.24 4 
203.74 4 

201.03 4 

200.18 4 
199.39 4 
198.59 4 

198.37 4 

196.53 4 

195.18 4 

Screen 
Interval 

(feet) 
10-25 
9-19 
8-18 

14-24 

9-19 
9-19 

30-40 

73-83 
9-19 
28-38 
9-19 
9-19 
8-18 

39-49 
78-88 
9-19 
9-19 

11-21 

51.7-61.7 

85-95 

11-21 

9.5-19.5 
22-32 

11-21 
15-25 
9-19 
9-19 

6.1-16.1 
10.4-20.4 

8-18 

17.5-27.5 
5-15 
7-17 
12-22 

10.6-20.6 
15.7-25.7 
13.4-33.4 

Hydraulic 
Conductivity 

(em/sec) 
---
---

2.0 x w-5 

c.o x w-4 

1.1 x w-3 

3.3 x w-4 

2.1 X 10-4 

4.2 x w-s 
1.3 x w-5 

8.1xl0-6 

6.1 x w-5 

5.4 x w-6 

1.6 x w-6 

3.2 X 104 

2.8 x w-4 

---
2.8 x w-6 

2.6 x w-4 

8.4 x w-4 

1.1 x w-3 

7.5 x w·4 

2.2 x w-4 

2.8 x w-3 

--
--
--

--
---
---

9.6 x w-5 

2.1 X 10-3 

---
---

2.1 x w-3 

---
1.0 x w-4 

---
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Table 9~2 (continued) 

Well Measuring Casing Screen Hydraulic 
Well Depth Groundwater Surface Point Diameter Interval Conductivity 

Identification (feet) Zone Elevation Elevation (inches) (feet) (em/sec) 
LHSMW38 25.4 Shallow 197.84 200.84 4 15-25 ---
LHSMW39 18 Shallow 195.78 198.71 4 7-17 3.4 x w·4 

LHSMW40 14 Shallow 196.9 199.99 4 3.5-13.5 ---
LHSMW41 36.5 Intermediate 197.1 199.85 4 26-36 ---
LHSMW42 19.8 Shallow 197.18 200.29 4 8.5-18.5 ---
LHSMW43 19.5 Shallow 197.38 200.26 4 9-19 ---
LHSMW44 38 Intermediate 197.45 200.36 4 15.5-35.5 3.5 x w·4 

LHSMW45 36 Intermediate 198.74 201.39 4 25.5-35.5 ---

LHSMW46 17.3 Shallow 198.46 201.72 4 6.3-16.3 4.1 x w·5 

LHSMW47 16 Shallow 197.92 200.54 4 5.4-15.4 ---
LHSMW48 17 Shallow 199.3 202.06 4 2.4-12.4 ---
LHSMW49 16 Shallow 198.95 201.74 4 5.5-15.5 ---
LHSMW50 28.5 Shallow 202.33 205.17 4 16.7-26.7 1.9 x w·3 

LHSMW51 19 Shallow 205.6 208.5 4 8.5-18.5 ---
LHSMW52 22 Shallow 202.6 205.91 4 11.7-21.7 ---
LHSMW53 14 Shallow 194.84 197.61 4 3.5-13.5 6.5 X 10·5 

LHSMW54 44 Intermediate 191.08 193.71 4 32.2-42.2 ---
LHSMW55 17.5 Shallow 196.47 199.76 4 6.8-16.8 ---
LHSMW56 20 Shallow 195.36 198.59 4 7.7-17.7 1.1 x w·4 

LHSMW57 14.5 Shallow 197.56 200.53 4 3.9-13.9 ---
LHSMW60 27 Shallow 196.14 199.28 4 15.8-25.8 ---

LHSMW61 26.5 Shallow 195.23 198.29 4 14.9-24.9 3.1 x w·4 

LHAAP == Longhorn Army Ammunition Plant RI = remedial investigation 

soil samples collected at sumps S-061 through S-067 were analyzed for explosives. Soil samples collected 

at sumps S-054, S-055, and S-061 through S-067 were analyzed for cyanide. 

The Phase II soil investigation consisted of sampling surface soils at locations more distant from the 

individual sumps and at the locations proposed for groundwater monitoring wells (Figure 9-1). Sixty-one 

samples were collected and analyzed for VOCs, SVOCs, metals, and explosive compounds. In addition, 

three soil samples from LHSMW47, LHSMW48, and LHSMW49 were analyzed for cyanide. 

During the Phase ill investigation, two soil samples were collected from a boring at each of the sumps and 

analyzed for beryllium, nickel, and vanadium. At 27 of the sump locations, soil samples were also 

analyzed for pesticides/PCBs and dioxins/furans. Three subsurface soil borings (47SB01-47SB03) were 

completed during the Phase ill investigation with each of the nine samples collected analyzed for VOCs, 

SVOCs, explosive compounds, metals, pesticides/PCBs, and dioxins/furans. 
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Table 9-3 
Investigation Activities, Site 47, Group 4 RI, LHAAP, Karnack, Texas 

Phase I 

• Collected 19 sump content samples (14liquid and 5 sludge) from sumps S-056, S-060, S-068, 
S-069, S-071, S-072, S-081, S-082, S-083, S-086, S-091, S-092, S-093, and S-121 

• Completed 120 soil borings at 52 sumps (S-044, S-045, S-047-093, S-121, WRS-17 and WRS-18), 
and collected a total of 241 soil samples 

Phase II 

• Collected 61 shallow soil samples (LHS301-LHS329 and LHSMW28-LHSMW57, LHSMW60, 
and LHSMW61) from 61 sample locations -

• Installed 32 monitoring wells (LHSMW28-LHSMW57, LHSMW60, and LHSMW61), and 
collected groundwater samples from each new well 

Phase III 

• Collected 104 soil samples at 52 sump locations (044, 045,047-093, 113, WRS-17 and WRS-18) 

• Collected 9 shallow subsurface soil samples from 3 soil boring locations (47SB01-47SB03) 

• Installed 22 monitoring wells (47WW01-47WW09 and 47WW11-47WW23) and collected 
groundwater samples from each new well and 32 existing wells ( 105, LHSMW28-LHSMW39, 
LHSMW41-LHSMW57, LHSMW60, and LHSMW61) 

Additional Investigations 

• Installed and sampled 4 monitoring wells in the shallow zone (47WW24-47WW27). The 
groundwater samples were analyzed for VOCs, explosive compounds, metals, and perchlorate. 

• Collected 132 soil samples from 62 locations near Building 25C for perchlorate analysis . 

• Collected 2 rounds of groundwater samples in 1996 from LHSMW28 through LHSMW61 . 

LHAAP = Longhorn Army Ammunition Plant Rl = remedial investigation VOC = volatile organic compound 

Perchlorate data were collected m 1998 from 132 samples collected at 62 locations adjacent to 

Building 25C. These sampling locations are presented with the sampling results discussion. 

Soil samples recovered from each monitoring well boring were visually classified using the USCS and 

recorded on the geologic boring logs compiled in Appendix A. Soil samples were screened in the field 

with an ionization detector (PID or FID) to detect VOCs in the samples. A downhole geophysical survey 

(natural gamma ray and single-point resistivity) was performed at monitoring well borehole locations 

47WW07, 47WW15, and 47WW20 to provide additional stratigraphic data. Survey data for the soil 

borings and monitoring wells are also provided in Appendix A. 

9.3.3 Groundwater Investigation 

Fifty-eight groundwater monitoring wells were installed during the Phase ll and Phase ill field activities at 

Site 47. Three deep monitoring wells were installed from 83.5 to 96 feet bgs, 8 intermediate monitoring 

wells were installed from 36 to 62 feet bgs, and 47 shallow groundwater monitoring wells were installed 

from 19 to 46 feet bgs. The monitoring well locations are depicted in Figure 9-1. Table 9-2 summarizes 

the well construction details of monitoring wells installed during the Phase II and Phase III Rl. Well 

construction diagrams for each of the monitoring wells are provided in Appendix A of this report. 
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Eighty-six groundwater samples were collected during the Phase II and Phase III investigations to evaluate 

the quality of the shallow, intermediate, and deep groundwater zones. 

Thirty-two groundwater samples were collected during the Phase II investigation and were submitted for 

laboratory analyses for VOCs, SVOCs, explosive compounds, and metals. Because of low groundwater 

volume, monitoring well LHSMW40 did not have a sample collected for analysis of explosive compounds. 

Groundwater samples collected from three monitoring wells (LHSMW47, LHSMW48, and LHSMW49) 

were also analyzed for cyanide, and samples from 24 wells were analyzed for perchlorate. Fifty-four 

groundwater samples were collected during the Phase III investigation from the monitoring wells and were 

submitted for laboratory analyses of VOCs, SVOCs, explosive compounds, and metals. During Phase III, 

a single sample was collected from each monitoring well with the exceptions of 47WW01, 47WW18, and 

47WW23, which were sampled in September and November 1998. Three of the groundwater samples 

(at locations 47WW01, 47WW06, and 47WW20) were submitted for analyses for pesticides/PCBs and 

dioxins/furans. Thirty groundwater samples were collected for perchlorate analysis. 

A second round of Phase III sampling was limited to four newly installed wells (47WW24-47WW27), and 

the samples were analyzed for VOCs, explosive compounds, metals, and perchlorate. 

9.4 NATURE AND EXTENT OF CONTAMINATION 

To delineate the nature and extent of contamination at Site 47, samples of the fluids and sludge were 

collected from the sumps, soil samples were collected from the surface and subsurface around the sumps, 

and groundwater and soil samples were collected across the site. The following sections summarize the 

detected compounds and their concentrations for the sump contents, soil, and groundwater samples. 

Table 9-4 summarizes the media tested and analyses performed during each investigation. Appendix C 

lists the specific chemical constituents detected. 

9.4.1 Contaminant Source Results 

The following sections discuss the contaminants and concentrations measured in the fluid and sludge 

samples from the sumps. These data are used for comparison with the contaminants found in the 

surrounding soils and underlying groundwater. The sumps were removed in the mid-1990s along with 

their sludges and fluids and no longer represent an active source. 

9.4.1.1 Sump fluids 

During the Phase I investigation, 14 liquid sump content samples were collected from Site 47 sumps and 

analyzed for VOCs, SVOCs, and metals. Of the seven VOCs with measured concentrations in excess of 

the groundwater PCL values in the liquid sump samples (Table 9-5), three were found in only one 

samplfr-Carbon tetrachloride, chloroform, and vinyl chloride--and these were all found in different 

LHAAP Group 4 Sites 
Remedial Investigation Report, Final 

January 2002 
Page 9-20 



I . 

Table 9-4 
Analytical Test Summary, Site 47, Group 4 RI, LHAAP, Karnack, Texas 

{I) 

{I) u u 0 Investigation/ 0 ;> 
Medium ;;;... 00 

Phase I 
Sump Sludge 5 5 
Sump Fluids 14 14 
Soils 241 241 
Phase II 
Soils 61 61 
Groundwater 32 32 
Phase III 
Surface Soils 
Subsurface Soils 9 9 
Groundwater 54 54 
Additional Investi~ ation 
Groundwater 70 66 
Soil 

*Beryllium, nickel. and vanadium analyses only 

LHAAP = Longhorn Army Ammunition Plant 
PCB = polychlorinated biphenyl 
Rl = remedial investigation 
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sumps. One VOC (1 ,1 ,1-TCA) was found in two different sumps that are widely separated 

(sumps S-082 and S-093). The most commonly detected VOCs were the chlorinated ethenes: PCE 

(seven sumps), TCE (four sumps), and 1,1-DCE (five sumps). All three VOCs were found in sump S-083, 

and two of the three were detected in sumps S-081, S-082, S-093, S-116, and S-121. The TCE level 

(4159 f.!g/L) in LH!LQS 121 was considerably higher than the rest. Only one SVOC, 

[bis(2-ethylhexyl) phthalate], was detected at a concentration that exceeds the PCL value in two sumps. 

Six metals (antimony, arsenic, barium, cadmium, chromium, and lead) were detected in the liquid sump 

samples at concentrations that exceed their respective PCL values (Table 9-5). None of the measured lead 

concentrations are greater than the LHAAP groundwater background level of 0.3 mg/L and the cadmium 

level is less than the background level of 0.055 mg!L. Both arsenic and chromium exceeded their PCLs in 

4 of the 14 sumps, and antimony and barium in 5 sumps. Sump S-081 contained the most metal 

exceedances of PCLs above background with three metals: antimony, barium, and chromium. 

The organic compounds and metals measured in the sump fluids become the primary evidence for 

demonstrating that the sumps have leaked into the surrounding soils. 
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Table 9-5 
Sump Fluid Samples That Exceed PCL Values, Site 47, Group 4 RI, LHAAP, Karnack, Texas 

Analyte PCL 
voc (J,!g/L) 
Carbon tetrachloride 5 
Chloroform 100 
1, 1-Dichloroethene 7 

Tetrachloroethene 5 

1, 1, 1-Trichloroethane 200 

Trichloroethene 5 

Vinyl chloride 2 

svoc (J.!g/L) 

bis(2-Ethylhexyl) phthalate 6 

Metals (mg/L) 

Antimony 0.006 

Arsenic 0.05 

Barium 2 

Cadmium 0.005 
Chromium 0.1 

Lead 0.015 

LHAAP = Longhorn Army Ammunition Plant 
Meas. Cone. = measured concentration 
PCL = protective concentration level 

9.4.1.2 Sump sludges 

Meas. 
Location Cone. Location 

LH/LQS081 1455 
LHILQS083 206.3 
LH/LQS081 26.5 LHILQS093 
LHILQS082 14 LH/LQS121 
LH/LQS083 18.9 
LH/LQS060 13 LH/LQS083 
LH/LQS071 5.2 LH/LQS093 
LHILQS081 7.5 LHILQS116 
LH/LQS082 67 
LHILQS082 250 LH/LQS093 
LH/LQS060 31 LH/LQSI16 
LH/LQS083 42.8 LH/LQS121 
LHILQS121 80 

LH/LQS060 20.2 LH/LQS072 

LHILQS068 0.022 LH/LQS091 
LH/LQS081 0.0553 LHILQS092 
LHILQS083 0.0209 
LHILQS056 0.2 LH/LQS086 
LHI LQS071 0.0664 LHILQS093 
LHILQS060 3.5 LHILQS092 
LHILQS081 22.7 LH/LQS093 
LHILQS091 2.63 
LH/LQS093 0.024 
LH/LQS060 0.21 LH/LQS086 
LH/LQS081 1.37 LH/LQS093 
LH/LQS081 0.1 LH/LQS093 
LHILQS086 0.0605 

Rl = remedial investigation 
SVOC = semivolatile organic compound 
VOC = volatile organic compound 

Meas. Cone. 

19.4 
16S 

14.9 
150 
15.8 

324 
12 

4159 

13 

0.0273 
0.16 

0.398 
0.21 
4.98 
9.83 

0.154 
0.21 

0.158 

Five sludge samples were collected from sumps at Site 47. Six VOCs and six metals were detected at 

concentrations that exceed their respective soil PCL values (Table 9-6). Four of the VOCs (toluene; 

1,1-DCA; ethylbenzene; and TCE) were only found in one sump. Sump S-083 contained five of the six 

VOCs (toluene; 1,1-DCA; ethylbenzene; PCE; and 1,1,1-TCA). PCE and 1,1,1.:.TCA were both found in 

the same three sumps (S-081, S-082, and S-083). Some of the volatile levels were very high 

(310,000 mg/kg for TCE). 
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Table 9-6 
Sump Sludge Samples That Exceed PCL Values, Site 47, Group 4 RI, LHAAP, Karnack, Texas 

Analyte PCL 
VOCs (~Wkg) 
Toluene 4,100 
1,1-Dichloroethane 1,400 
Ethyl benzene 3,800 
Tetrachloroethene 25 

1,1, 1-Trichloroethane 810 

Trichloroethene 17 

Metals (mWkg) 
Antimony 2.7 

Arsenic 13 
Barium 220 

Cadmium 0.75 

Chromium 1,200 
Lead 1.5 

Silver 0.71 

LHAAP = Longhorn Army Ammunition Plant 
Meas. Cone. = measured concentration 
PCL = protective concentration level 

Location 

LH/SSS083 
LH/SSS083 
LH/SSS083 
LH/SSS081 
LHJSSS082 
LH/SSS081 
LH/SSS082 
LH/SSS12l 

LH/SSS081 
LH/SSS082 
LHJSSS121 
LHJSSS081 
LH/SSS082 
LH/SSS08l 
LH/SSS082 
LH/SSS083 
LH/SSS082 
LH/SSS08l 
LH/SSS082 
LH/SSS083 
LH/SSS082 

Meas. Meas. 
Cone. Location Cone. 

22,000 
38,000 
16,000 
92,000 LHJSSS083 14,000 
48,000 
260,000 LHJSSS083 60,000 
194,000 

310,000,000 

20.1 LHJSSS083 25.7 
32.3 LH/SSS121 19 
25.2 

35,300 LHJSSS083 28,000 
48,500 
5.62 LHJSSS086 3.35 
8.45 LHJSSS121 6.79 
6.42 

2,810 
266 LHJSSS086 13.4 
322 LHJSSS121 1,820 
370 
1.28 

Rl =remedial investigation 
VOC = volatile organic compound 

Chromium and arsenic were only detected in one sump sludge each (S-082 and S-121, respectively). 

Sumps S-081, S-082, and S-083 contained the widest variety of metals: antimony, barium, cadmium, and 

lead. Sump S-082 also contained silver. Sump S-086 contained cadmium and lead in excess of the PCLs, 

and S-121 contained antimony, arsenic, cadmium, and lead. However, all arsenic values were below the 

soil background level of 29.7 mglkg, and the silver value was below the background level of 2.3 mg/kg. 

The presence of the same compounds and metals in both the fluids and sludges in the sumps indicates that 

these contaminants are good tracers for evaluating leakage from the sumps. 

9 .4.2 Soil Results 

The following sections discuss the analytical data collected from 302 soil samples collected across Site 47 

during the field activities. Soil samples were collected proximal to the sumps as well as further away. In 
addition, soil samples were collected from each of the boreholes that later became groundwater monitoring 

wells. Table 9-7 summarizes soil sampling results from all phases of work for every contaminant detected. 
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Table 9-7 
Summary of Detected Constituents in Soil Samples, Site 47, Group 4 RI, LHAAP, Karnack, Texas 

Minimum 
Frequency of Detected 

Analyte Detections Value 
Metals (mg/kg) 
Aluminum 276/307 1,960 
Antimony 10/307 3 
Arsenic 277/307 0.658 
Barium 246/307 6.7 
Beryllium 52/124 0.434 
Cadmium 32/307 1.5 
Calcium 306/307 100 
Chromium, total 279/307 2.4 
Cobalt 291/307 I 
Copper 268/307 I 
Iron 276/307 3,490 
Lead 303/307 1.8 
Magnesium 302/307 127 
Manganese 306/307 8.7 
Mercury 16/306 0.069 
Nickel 90/124 4.4 
Potassium 300/307 90.7 
Selenium 67/307 0.17 
Silver 26/307 0.021 
Strontium 240/306 1.9 
Vanadium 116/124 6.7 
Zinc 306/307 5.4 
Anions (~g/kg} 
Cyanide 2/44 500 
Perchlorate 72/188 19.6 
VOCs (~2/kg) 
I, I, 1-Trichloroethane 8/304 12 
I, 1-Dichloroethane 2/304 9 
I, 1-Dichloroethene 2/304 7.1 
Acetone 7/304 4.9 
Benzene 2/304 8J 
Carbon disulfide 5/304 3 
Chloroform 1/304 6.2 
Methyl ethyl ketone (2-butanone) 2/304 30 
Methylene chloride 1/304 11.1 
Tetrachloroethene 3/304 3J 
Total 1 ,2-dichloroethene 2/295 63 
Trichloroethene 10/304 2 
SVOCs (~2/kg) 
2-Methylnaphthalene 1/309 230J 
Acenaphthene 2/309 360J 
Anthracene l/309 850 
Benzo( a)anthracene 51309 140J 
Benzo(a)pyrene 6/309 57 J 
Benzo(b )fluoranthene I6/309 47 J 
Benzo(k)fluoranthene 9/309 69 J 
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Maximum Maximum 
Detected Detected 

Value Location 

40,800 LHS8802 (1} 
7.59 J 47SB03 (1} 
3l.8J LHS317 (l) 

4,170 LHS324 (l) 
7.41 J SUMP121 (l) 

8.88 LHS7701 (l} 

60,000 LHS7501 (l} 

144J LHS324 (l} 

54.4 LHS6101 (l} 

194 LHS7901 (l} 

89,100 LHS5901 (1} 
182 47SB03 (l) 

3,570 LHS5101 (I} 
2,620 LHSMW31 (1) 
5.78 LHS7301 (1) 

73 J SUMP121 (1) 

2,500 47SB03 (1) 

2.13 47SB01 (1) 

26.9 LHS302 (1} 
889 LHS324 (1} 

120 SUMP068 (1) 

2,330 LHS306 (l} 

1,300 LHSMW47 (1) 

190,000 25C-06 

294 LHS4801 (1) 
27 LHS7602 (1) 
10 LHS7602 (l} 

460 LHSMW48 (1) 

11 LHS328 (1) 
474 LHS7401 (l} 

6.2 LHS0720 1 (1) 

67 LHS7401 (1) 
11.1 LHS06402 (1) 

58 LHS7602 (l} 

100 LHS321 (l) 

256 LHS06301 (1) 

230 J LHSMW52 (1) 

380J LHS315 (1) 

850 LHS315 (1) 
2,300 LHS315 (1) 
2,100 LHS315 (l) 

2,900 LHS315 (1) 
I,400 LHS315 (l) 

PCL 

260,000 
2.7 
l3 

220 
0.92 
0.75 

1,200 
2,000 
520 

1.5 

5,100 
I 

230 

1.1 

0.71 

S,IOO 
3,500 

20,000 
270 

810 
14,000 

25 
7,100 

13 
20,000 

210 
44,000 

6.5 
25 

17 

130,000 
350,000 

10,000,000 
20,000 
3,800 

67,000 
690,000 

LHAAP 
Surface Soil 
Background 

Value 

20,700 

~D 
29.7 
287 
NA 
ND 

1,090 
22.8 
19.1 
6.7 

31,000 
17.4 
474 

2,330 
ND 
6.3 
481 
ND 
2.3 
13.3 
NA 
16.2 

NA 
NA 
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Analyte 
Benzyl butyl phthalate 
Chrysene 
Di-n-butyl phthalate 
Dibenzofuran 
Diethyl phthalate 
Dimethyl phthalate 
Fluoranthene 
Fluorene 
Naphthalene 
Phenanthrene 
Phenol 
Pyrene 
bis(2-Etl!Jlhexyl) phthalate 
Pesticides (J..lg/kg) 
Dieldrin 
Heptachlor 
p,p'-DDD 
tp,p'-DDE 
tp,p'-DDT 

PCBs (J.lglkg) 
PCB-1254 (Aroclor-1254) 
Dioxins (ng/lq~) 
Octachlorodi benzo-p-dioxin 
Heptachlorinated dibenzo-p-dioxins (total) 
1 ,2,3 ,4,6, 7,8-Heptachlorodibenzo-p-dioxin 
Hexachlorinated dibenzo-p-dioxins (total) 
1 ,2,3 ,4, 7,8-Hexachlorodibenzo-p-dioxin 
1 ,2,3,6, 7,8-Hexachlorodibenzo-p-dioxin 
1 ,2,3, 7 ,8,9-Hexachlorodibenzo-p-dioxin 
Pentachlorinated dibenzo-p-dioxins (total) 
Tetrach1orinated dibenzo-p-dioxins (total) 
Furans (ng!kg) 
Octachlorodibenzofuran 
Heptachlorinated dibenzofurans (total) 
I ,2,3,4,6, 7 ,8-Heptachlorodibenzofuran 
I ,2,3,4, 7 ,8, 9-Heptachlorodibenzofuran 
Hexachlorinated dibenzofurans (total) 
I ,2,3,4, 7,8-Hexachlorodibenzofuran 
I ,2,3,6, 7,8-Hexachlorodibenzofuran 
Pentachlorinated dibenzofurans (total) 
1 ,2,3, 7,8-Pentachlorodibenzofuran 
2,3 ,4, 7,8-Pentachlorodibenzofuran 
Tetrachlorinated dibenzofurans (total) 
2,3, 7,8-Tetrachlorodibenzofuran 

J = value is estimated 
LHAAP = Longhorn Army Ammunition Plant 
NA = not available 
NO = not detected 
PCB = polychlorinated biphenyl 
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Table 9-7 (continued) 

Frequency 
of 

Detections 
5/309 
10/309 
77/309 
2/309 
I7/309 
2/309 
I5/309 
2/309 
2/309 
I0/309 
I/309 

I41309 
6I/309 

I/67 
1/67 
2/67 
15/67 
I5/67 

5/63 

64/64 
56/64 
57/64 
34/64 
3/64 
15/64 
9/64 
2/64 
2/64 

43/64 
32/64 
44/64 
1164 

29/64 
25/64 
3/64 
19/64 
12/64 
I/64 

39/64 
50/91 

Minimum Maximum 
Detected Detected Maximum 

Value Value Detected Location 
352 786 LHS5902 {1) 

49 J 2,700 LHS3I5 (1) 

I90 j 7,95I LHS7602 (1) 

I80 J 590 LHSMW52 (1) 
90 J 2I8 J LHS760I (1) 

130 J 280J LHS304 (1) 

651 4,900 LHS3I5 {1) 

1301 400J LHS3I5 (1) 

470 3,699 LHS760I (1) 

791 4,600 LHSMW52 (1) 

1201 I20 1 LHSMW29 (1) 

801 6,800 LHS3I5 (1) 

36 J 1,120 LHS0630 1 (1) 

18 18 SUMP065 (1) 

24 24 SUMP056 (1) 

17 24 SUMP075 (1) 

2.4 4901 SUMP056 (1) 

2.8 9501 SUMP056 (1) 

72 530 SUMP067 (1) 

9.809 5,586.265 SUMP067 (l) 

0.508 856.545 SUMP076 (1) 

0.393 226.336 SUMP059 (1) 

0.382 159.96 SUMP076 (1) 

0.522 2.709 WRSUMP017 (1) 

0.201 6.7 SUMP059 (1) 
0.528 5.25 WRSUMP017 (1) 

0.483 6.38I SUMP076 (1) 

0.777 1.514 WRSUMP017 (1) 

0.308 38I.OI8 SUMP059 (1) 
0.282 45.289 SUMP059 (l) 

0.195 45.289 SUMP059 (1) 

0.391 0.39I SUMP053 (1) 

0.255 40.149 SUMP059 (l) 

O.I52 I9.279 SUMP059 (1) 

0.776 3.044 SUMP056(1) 
0.208 94.949 SUMP067 (1) 

0.46I 8.979 SUMP067 (1) 

I.339 1.339 SUMP090 (1) 

0.2II 92.976 SUMP067 (1) 

0.284 12.47 SUMP067 (1) 

PCL =protective concentration level 
Rl = remedial investigation 
SVOC = semi volatile organic compound 
VOC = volatile organic compound 

PCL 
4,000,000 
I,700,000 
5,000,000 

230,000 
93,000 

2,900,000 
450,000 
47,000 
620,000 

I,700,000 
82,000 

55 
94 

15,000 
13,000 
17,000 

5,300 
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LHAAP 
Surface Soil 
Background 

Value 

-
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9.4.2.1 Organic compounds 

During the Phase I investigation, 241 samples were collected from two depths at 48 sumps and 2 waste 

rack sumps (see Figure 9-1 for sump locations). These samples were analyzed for VOCs and SVOCs, and 

some of the samples were analyzed for explosive compounds (32 samples) and cyanide (42 samples). 

Results from these samples are most likely to represent conditions resulting from releases from the sumps. 

Three VOCs (methylene chloride, PCE, and TCE) were detected in the soil samples collected at Site 47 at 

concentrations that exceed the 30-acre PCL values (Table 9-8). Methylene chloride had concentrations 

greater than its PCL at sump S-064, boring 2. PCE had a measured concentration greater than its PCL in 

one sample near sump S-076, which also had two samples with elevated TCE. The other samples with 

elevated TCE were three from sump S-063. As shown by the sampling results, measured VOC 

concentrations in excess of the soil PCLs are isolated and limited to a very few sumps. The elevated VOC 

levels in the sump sludges do not appear to have affected surrounding soils, as the sumps with the highest 

levels (S-121, S-081, S-082, and S-083) do not have elevated soil VOC levels. 

During the Phase II sampling campaign an additional 61 soil samples were collected and analyzed for 

VOCs. Only one sample (location LHS303) contained a VOC concentration greater than its PCL, and the 

VOC was TCE at 75 Jlglkg. This surface soil sample came from the northeastern comer of Site 47, but it 

is not related to sumps S-063 and sump S-076, the sumps with soil detections of TCE. There were no 

detections of VOCs in the soil boring samples collected during Phase III. 

There were only a few SVOCs detected in the soil samples collected during the Phase I sampling 

campaign, and none of them exceeded their PCLs. The vast majority of the detections were members of 

the phthalate family; the most common are di-n-butylphthalate and bis(2-ethylhexyl) phthalate. 

bis(2-Ethylhexyl) phthalate is used as a plasticiser and is a common field and laboratory contaminant. 

Di-n-butylphthalate is a component in nitrocellulose-based artillery propellants and thus may have 

originated from processes at LHAAP. The SVOC analyses of the Phases II and III soil samples showed 

the phthalates being joined by the majority of the PARs. None of the measured PAH soil concentrations 

exceeded their PCLs. 

Table 9-8 
Phase I Soil Samples with VOC Concentrations Exceeding PCL Values, Site 47, Group 4 RI, 

LHAAP, Karnack, Texas 

voc 
(ue/ke) PCL 
Methylene chloride 6.5 
Tetrachloroethene 25 
Trichloroethene 17 

LHAAP = Longhorn Army Ammunition Plant 
PCL = protective concentration level 

LHAAP Group 4 Sites 
Remedial Investigation Report, Final 

Location Location 
(Depth in feet) Values (Depth in feet) 

LHS6402 ( 1-1.5) 11.1 

LHS7602 (5.5-6) 58 
LHS630 1 ( 1.0-1.5) 83.5 LHS7602 (5.5-6) 

LHS6301 (2-2.5) 256 LHS7602 (7-7.5) 
LHS630 1 (2.5-3) 235 

Rl = remedial investigation 
VOC = volatile organic compound 

Values 

240 

182 
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During Phase Ill, 52 soil samples were analyzed for pesticides/PCBs and dioxins/furans. Among the 

pesticides/PCBs, there was a single detection each of dieldrin (sump S-065, 3 feet bgs), heptachlor 

(surface sample at sump S-056}, and 4,4' -DDD (surface sample at sump S-075). There were 5 detections 

of Aroclor-1254, and 15 each of 4,4' -DDE and 4,4' -DDT. The maximum number of compounds in this 

class was four at one sump (S-065). Four sumps had three compounds (S-049, S-056, S-065, and S-075), 

and five had two compounds each (S-059, S-069, S-071, S-077, and S-078). All pesticide and PCB 

detections were below the PCLs. 

At Site 47, as at others, octachlorodibenzo-p-dioxin was the most commonly encountered and the- most 

highly concentrated dioxin in the soils. It had at least estimated concentrations in virtually every soil 

sample analyzed. Dioxins/furans are usually combustion products and are not unexpected at LHAAP, 

especially since there were two burning grounds. They are widespread across the site, but their 

distributions do not indicate an identifiable source. It is quite possible that the dioxins and furans have 

been deposited from the atmosphere from off-LHAAP sources. However, the measured concentrations in 

soil are sufficiently high that the source would have to be in the area. The concentration of 

octachlorodibenzo-p-dioxin ranges from a few tens of ng!kg to a maximum of 5586 ng/kg (sump S-067). 

9.4.2.2 Metals and anions 

There are no Phase I soil samples in which arsenic exceeded the LHAAP background concentrations of 

30 mg/kg at the surface and 36.8 mg/kg at the subsurface. One Phase II sample (LHS317) contained an 

estimated 31.8 mg/kg of arsenic, which exceeded the soil PCL. Lead concentrations exceeded background 

in 39 of the soil samples collected at Site 47. Most of these samples are isolated; however, there are a few 

sumps where multiple soil samples around the sump are contaminated with lead. These sumps are 

S-069 (5 of 8 samples), S-075 (3 of 7 samples), S-076 (6 of 11 samples), S-077(6 of 9 samples), S-085 

(3 of 5 samples), and WRS017 and WRS018 (both 2 of 4 samples). The highest reported lead 

concentration was 182 mg!kg from soil from 47SB03, not located near any sump. Cadmium has no 

established background and has a relatively low PCL (0.75 J..Lglkg). Cadmium exceeds this PCL at many of 

the same sumps as lead. However, there is much less variety in the cadmium results, suggesting a less 

obvious source of contamination. 

Magnesium, strontium, and zinc have widespread soil concentrations in excess of the LHAAP background 

values, but either do not have a PCL (magnesium) or have sufficiently high PCLs (strontium and zinc) that 

they are not exceeded. There are isolated measurements of antimony (10 samples), barium (23 samples), 

mercury (1 sample), and silver (5 samples) that exceed their respective PCLs. During Phase III, 

113 samples were analyzed for beryllium, nickel, and vanadium. There were no measured concentrations 

of beryllium, nickel, or vanadium in ~he soil that exceeded the background and their PCLs (0.92, 230, and 

5,100 mglkg, respectively). 
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A large sampling effort occurred around Building 25-C to determine the extent of perchlorate 

contamination in the soil. Table 9-9 presents all detected perchlorate concentrations from that sampling 

event. The extent of perchlorate concentration is presented in Figure 9-7. 

9.4.3 Groundwater Results 

The following sections discuss the nature and extent of groundwater contamination near Site 47. 

Groundwater samples were collected during the Phase II and Phase III investigations at Site 47. Samples 

were collected from 32 wells during Phase II and from those plus an additional 27 wells during Ph;se III. 

Table 9-4 summarizes the analyses performed on groundwater samples collected from the 48 shallow, 

8 intermediate, and 3 deep groundwater monitoring wells installed during the field activities. Table 9-10 

summarizes the constituents detected in groundwater at Site 47. 

9.4.3.1 Organic compounds 

Twenty-eight VOCs were detected in at least one groundwater sample collected at Site 47 (Table 9-10). 

Eight of those were detected at concentrations that exceed their respective PCLs. Ten SVOCs were 

detected in the groundwater samples with two compounds [bis(2-ethylhexyl) phthalate and 

pentachlorophenol] having measured concentrations that exceed their PCLs. No concentrations of 

pesticide/PCB compounds were detected in the groundwater samples submitted. Thirteen explosive 

compounds were detected at concentrations below the PCL values. These were isolated occurrences; any 

given explosive compound seldom occurred in more than two wells. 

TCE was by far the most widespread contaminant with measurable concentrations in both the shallow and 

intermediate saturated zones. The most elevated concentrations of TCE were located along 59th Street near 

Buildings 45-E and 50-G. At these locations, the TCE contamination extends down into the intermediate 

zone and is accompanied by elevated concentrations of PCE, cis-1 ,2-DCE, and vinyl chloride. Most of the 

rest of the VOCs were present in the groundwater as isolated occurrences. Industrial grade TCE contains 

some PCE and several isomers of DCE as co-contaminants left during the synthesis process. This probably 

explains the presence of the 1,1-DCE, 1,2-DCE, and PCE. A plot of the TCE concentrations in 

groundwater does not indicate a defined source, and the areas of elevated concentrations are isolated and 

scattered (Figure 9-8). Only one VOC, chloroform, was detected in the deep zone at only one location 

(47WW20). Two dioxin/furan compounds, octachlorodibenzo-p-dioxin and total tetrachlorodibenzofuran, 

were detected in one of the three groundwater samples. 

9.4.3.2 Metals 

Nineteen metals were detected in at least one groundwater sample at concentrations that exceed LHAAP 

background values. These are aluminum, antimony, arsenic, beryllium, cadmium, calcium, chromium, 

cobalt, copper, iron, magnesium, nickel, potassium, silver, strontium, thallium, tin, vanadium, and zinc. Of 
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Table 9-9 
Soil Perchlorate Detected Results, Building 25-C, Group 4 RI, LHAAP, Karnack, Texas 

Sample Location Results (J.tg/ke) 
25C-Ol 30,000 
25C-Ol 29,000 
25C-Ol 12,000 
25C-02 95,000 
25C-02 400 
25C-02 6,800 
25C-03 2,100 
25C-03 26 
25C-03 15,000 
25C-04 1,600 
25C-04 42,000 
25C-04 4,100 
25C-05 3,400 
25C-05 57,000 
25C-05 18,000 
25C-06 7,000 
25C-06 190,000 
25C-06 140,000 
25C-07 150,000 
25C-07 4,400 
25C-07 2,700 
25C-08 1,700 
25C-08 26,000 
25C-08 17,000 
25C-09 93,000 
25C-09 96,000 
25C-09 11,000 
25C-21 2,390 
25C-21 180,000 
25C-24 21.1 
25C-27 100 
25C-28 4,860 
25C-28 3,290 
25C-30 76,600 
25C-32 52.3 
25C-32 42,100 
25C-35 72.8 
25C-35 259 
25C-38 22.4 
25C-39 54.4 
25C-39 20.3 
25C-45 10,000 
25C-46 2,490 
25C-47 2,500 
25C-54 1,470 
25C-54 962 
25C-55 1,480 
25C-55 6,500 
25C-56 1,800 
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Depth (ft) 
0-0.5 
4-5 

9-10 
0-0.5 
4-5 
9-10 
0-0.5 
4-5 

9-10 
0-0.5 
4-5 

9-10 
0-0.5 
4-5 

9-10 
0-0.5 
4-5 
9-10 
0-0.5 
4-5 

9-10 
0-0.5 
4-5 
9-10 
0-0.5 
4-5 
9-10 
0-0.5 
1.5-2 
1.5-2 
1.5-2 
0-0.5 
1.5-2 
1.5-2 
0-0.5 
1.5-2 
0-0.5 
1.5-2 
0-0.5 
0-0.5 
1.5-2 

1.15-1.67 
0.75-1.25 
0.8-1.8 

0.25-0.75 
1.2-1.79 

0-0.5 
1-1.8 
0-0.5 

-
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Table 9-9 (continued) 

Sample Location Results (uelke) Depth (ft) 
25C-56 39,000 1.1-1.67 
25C-57 47 0.25-0.75 
25C-57 100 1.1-1.63 
25C-58 210 1-1.53 
25C-59 100 0-0.5 
25C-59 380 0.8-1.73 
25C-60 59 1.1-1.57 
25C-61 130 1.1-1.74 -

LHAAP = Longhorn Army Ammunition Plant Rl = remedial investigation 

these, only seven (aluminum, antimony, arsenic, cadmium, chromium, nickel, and thallium) were measured 

in concentrations greater than background that also exceeded their respective PCLs. Arsenic and cadmium 

exceeded background and PCLs at only one well each (47WW06 and LHSMW57, respectively). Nickel 

exceeds background and PCL in six wells. Antimony is elevated in 13 wells distributed across the site. 

Antimony is found in five wells in common with chromium, but chromium is so common that is it found 

with most of the other metal contaminants. 

Chromium has a background of 0.11 mg!L and a PCL of 0.1 mg/L. Chromium is the most widespread 

groundwater contaminant and is detected in all three groundwater zones. A plot of the chromium 

concentrations (Figure 9-9) in shallow groundwater indicates that the areas of chromium concentrations 

greater than background are not localized in any one area but are spread across the central and eastern 

portions of Site 47. At locations of well clusters with wells in each saturated zone, the elevated 

concentrations extend to the deep zone (e.g., 47WW05-07 and 47WW18-20). 

Two of the four shallow wells installed at the end of Phase III produced samples that exceeded the PCL for 

perchlorate (66 JlgiL) with concentrations of 871 Jlg/L at 47WW26 and 2620 Jlg/L at 47WW27. Earlier 

perchlorate results show a maximum value of 82,900 JlgiL in LHSMW60, which is near buildings that 

used perchlorate. The soils in this area are quite contaminated with perchlorate. 

9.5 CONTAMINANT FATE AND TRANSPORT 

At Site 47, the VOCs methylene chloride, TCE, and PCE are present in the soils in concentrations that 

exceed PCLs. It appears that the sumps could have been sources of this contamination. The soil 

concentrations of these compounds are relatively low. These compounds will be removed by evaporation 

into the atmosphere or migration via infiltrating precipitation to the water table. Both PCE and TCE 

currently show up in groundwater samples. Even though some concentrations are quite high, indicating a 

source associated near Site 47, there is no well-defined plume, and the wells nearest Goose Prairie Creek 

have none to low levels of contamination. Section 13.0 illustrates that Goose Prairie Creek does have 

VOCs present in the surface water, but the levels are below ARARs and are usually even below drinking 

water levels. The groundwater is not impacting surface water. 
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Table 9-10 
Summary of Detected Constituents in Groundwater Samples, Site 47, Group 4 RI, LHAAP, Karnack, Texas 

Frequency Minimum 
of Detected 

Analyte Detections Value 
Metals (J.lg/L) 
Aluminum 1211139 145 J 
Antimony 14/139 5 
Arsenic 361139 1.7 J 
Barium 84/139 30J 
Beryllium 19/108 0.3 
Cadmium 221139 0.3 
Calcium 131/139 1,190 J 
Chromium, total II2/139 lOJ 
Cobalt 42/I39 8.8 
CopQer 67/139 2.5 
Iron 1391139 113 
Lead 72/139 1.2 
Magnesium I25/139 9021 
Manganese 138/139 22 
Mercl!ry I91136 0.02 J 
Nickel 911108 18 
Potassium 891139 525 
Selenium I9/139 I J 
Silver I4/I39 7J 
Sodium 64/64 8,IOO 
Strontium I3l/139 I8.8 J 
Thallium I41139 1.1 

Tin 5160 IOO 
Vanadium II/l08 7.7 
Zinc 106/126 I1 
Anions (mg!L) 

Chloride (as Cl) 42/43 5 
Nitrogen, nitrate (as N) 5/43 0.6 
Nitrogen, nitrite 2/43 1.9 
Perchlorate I5/I5 0.00097 J 
Sulfate (as S04) 42/43 5.I 
Petroleum hydrocarbons (mg!L) 
TPH as gasoline 3/6 0.54 

VOCs (J.12/L) 
1, I, 1-Trichloroethane 61177 1.45 
I, I ,2-Trichloroethane 2/177 2.6 
1, 1-Dichloroethane 20/173 0.51 
1, 1-Dichloroethene 28/177 0.41 
1 ,2,3-Trichlorobenzene 11142 0.56 
1 ,2,4-Trichlorobenzene 3/142 0.49 
1 ,2,4-Trimeth_ylbenzene 2/142 0.25 
1 ,2-Dichloroethane 3/177 0.33 
I ,2-Dichloropropane 1/173 0.46 
Acetone 19/ll2 20 
Benzene 81177 0.41 
Bromodichloromethane 5/I77 0.72 
Carbon disulfide 2/106 2J 

LHAAP Group 4 Sites 
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Maximum Maximum 
Detected Detected 

Value Location 

86,000 LHSMW48 (1) 

76J LHSMW60(1) 
137 J 47WW06 (1) 

930 LHSMW49 (1) 

3.9 LHSMW48 (1) 

200.1 LHSMW57 (1) 
460,000 47WW17 (1) 

43,000 J LHSMWSI (I) 
3I1 LHSMW53 (1) 

306 LHSMWSI (1) 

128,000 LHSMWSI (1) 

248 J LHSMW29 (I) 
3IO,OOO 47WW22 (I) 
7,750 47WW16 (1) 

0.51 LHSMW48 (1) 

8,0001 LHSMW51 (1) 

45,000 J 47WW06 (I) 

17.5 47WW24 (I) 
1,000 LHSMW5I (I) 

I,200,000 47WWI6 (2) 
I9,000 47WWI7 (1) 

93 LHSMW47 (I) 

120,000 47WW02 (1) 

130 LHSMW48 (I) 
330 LHSMW48 (1) 

I,773 J LHSMW53 (1) 
I LHSMW28 (3) 
2 LHSMW53 (1) 

82.9 LHSMW60 (1) 

2,029 105 (I) 

14.7 LHSMW43 (1) 

10.8 LHSMW56 (I) 

4.9 LHSMW43 (I) 

74 LHSMW56 (I) 

40 LHSMW39 (1) 

0.56 LHSMW61 (I) 

0.63 LHSMW28 (I) 

4.4 47WW1l (1) 

5.7 LHSMW48 (I) 

0.46 LHSMW28 (l) 
21,000 LHSMW35 (I) 

2J LHSMW56 (I) 

27 47WW20 (I) 

6 LHSMW48 (I) 

PCL 

73,000 
6 
50 

2,000 
4 
5 

100 
4,400 
I,300 

I5 

10,000 
2 

I,500 

50 

22,000 
2 

5IO 
22,000 

66 

200 
5 

7,300 
7 

70 
3,700 

5 

7,300 
5 

IOO 
7,300 

LHAAP 
Groundwater 
Background 

Value 

13,400 
ND 
22 

1,990 
NA 
55 

308,000 
IIO 
53 
43 

68,000 
300 

277,000 
I1,800 

I 
60 

4,300 
I40 
30 

I,470,000 
6,I50 
ND 
NA 
NA 
230 

I,4I6 
NA 
NA 
NA 

3,475 

January 2002 
Page 9-32 



Analyte 
Chloroform 
Dichlorodifluoromethane 
m,p-Xylene (sum of isomers) 
Methylene chloride 
Naphthalene 
o-X ylene ( 1 ,2-dimethylbenzene) 

lp-Cymene (p-isopropyltoluene) 
rretrachloroethene 
Total 1 ,2-dichloroethene 
Trichloroethene 
Trichlorofluoromethane 
Vinyl chloride 
cis-1 ,2-Dichloroethene 
n-Propylbenzene 
trans-1 ,2-Dichloroethene 

SVOCs (U2/L) 
2-Methylnaphthalene 
4-Chloroaniline 
Acenaphthene 
Di-n-octylphthalate 
Dibenzofuran 
Diethyl phthalate 
Fluorene 
Naphthalene 
Pentachlorophenol 
bis(2-Ethylhexyl) phthalate 
Furans (pg/L) 
Tetrachlorinated dibenzofurans (total) 

Explosives (U2/L) 
I ,3,5-Trinitrobenzene 
2,4,6-Trinitrotoluene 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Arnino-4,6-dinitrotoluene 
2-Nitrotoluene 
3-Nitrotoluene 
4-Amino-2,6-dinitrotoluene 
4-Nitrotoluene 
Hexahydro-1 ,3,5-trinitro-1 ,3,5-triazine 
Nitrobenzene 
Octahydro-1 ,3,5, 7-tetranitro-1 ,3,5, 7-
tetrazocine 
Tetryl 

J = value is estimated 
LHAAP = Longhorn Army Ammunition Plant 
NA =not available 
ND = not detected 

LHAAP Group 4 Sites 
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Table 9·10 (continued) 

Frequency 
of 

Detections 
15/177 
111173 

1/4 
3/177 
6/109 

l/4 
11109 

17/177 
12/34 

70/161 
10/146 
17/146 
531146 
11142 

13/146 

11137 
11137 
11137 
8/137 
1/137 
1/137 
l/137 
31137 
4/137 
35/137 

1/6 

1/163 
2/163 
3/163 
3/163 
21130 
5/163 
8/163 
31163 
1/163 

51163 
1/163 

1/163 
4/163 

Minimum Maximum Maximum 
Detected Detected Detected 

Value Value Location 
0.27 120 47WW20 (1) 
5.8 150 LHSMW34(1) 

0.171 0.171 47WW25 (1) 
0.53 5 LHSMW35 (1) 
0.75 190 47WW11 (1) 

0.191 0.191 47WW25 (1) 
0.67 0.67 47WW17 (I) 

0.39 168 LHSMW43 (1) 
41 1,400 LHSMW43 (1) 

0.64 20,410 LHSMW43 (1) 
2 9.8 LHSMW35 (I) 

0.26 127 LHSMW56 (1) 

0.7 2,020 LHSMW43 (1) 

0.24 0.24 LHSMW49 (l) 

0.34 21 47WW13 (1) 

31 31 47WW11 (I) 

18 18 47WWI1 (I) 

24 24 47WW11 (1) 

0.741 61 LHSMW54 (l) 

II II 47WW11 (l) 

1 J 1 1 LHSMW42 (l) 

8.8 8.8 47WWI1 (l) 

0.391 47 47WW11 (l) 

4J 7.9 LHSMW47 (1) 

0.461 21 LHSMW45 (l) 

1.256 1.256 47WWOI (I) 

0.21 1 0.21 J LHSMW57 (l) 

0.82 6.8 LHSMW56 (1) 
0.1 1 1.4 47WW11 (1) 
0.2 1.4 47WWII (1) 

0.33 0.86 LHSMW55 (l) 

0.161 2.9 LHSMW31 (1) 

0.131 0.34 LHSMW35 {1) 

0.11 1 0.94 LHSMW45 (1) 

0.47 0.47 LHSMW39 (l) 

0.151 0.62 LHSMW34 (1) 
0.2 0.2 LHSMW42 (1) 

0.76 0.76 LHSMW49 (1) 

0.15 1.3 LHSMW49 (1) 

PCL =protective concentration level 
Rl = remedial investigation 
SVOC =semi volatile organic compound 
VOC = volatile organic compound 

PCL 
80 

15,000 

5 
1,500 

5 

5 
22,000 

2 
70 

100 

1,500 
290 

4,400 

290 
58,000 
2,900 

1.500 
1 
6 

3 
3 

37 
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LHAAP 
Groundwater 
Background 

Value 

-
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The metal contaminants in the Site 47 soils are probably limited to cadmium and lead. These metals were 

found in significant concentrations in the sumps, and the measured soil concentrations are greater than 

background. These metals should be present in the soil as either low solubility minerals or adsorbed as 

metal ions on clays or iron and manganese oxyhydroxides. Shallow soil contamination could run off to 

adjacent ditches during storm events. Deeper soil contamination could slowly leach into the underlying 

groundwater. Chromium is found in the groundwater, but it is difficult to associate this contamination 

with a source. There are several areas of chromium contamination and some extend into the deeper zone. 

However, there is no evidence of significant migration of a large chromium plume. 

There is an area of significant perchlorate contamination in the soil and groundwater near Building 25C. 

The surface soil contamination has migrated by runoff. The area is currently lined and vegetated, stopping 

continued migration by this pathway. Perchlorate is also present in the underlying groundwater. 

Perchlorate could migrate to Goose Prairie Creek by runoff or groundwater discharge. 
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10.0 SITE 48: Y -AREA 

This section presents the results of the investigation activities performed at Site 48 (also known as the 

Y -Area or Igniter Area). The purpose of the RI was to define the nature and extent and fate and transport 

of soil and groundwater contamination at Site 48. This section describes the site background, physical 

characteristics, and investigations completed. It compiles the analytical data generated during the RI field 

campaigns to document the nature and extent of the contamination at Site 48. 

10.1 SITE BACKGROUND 

10.1.1 Site Description 

Site 48 is located in the east-central portion of LHAAP and covers an area of approximately 16 acres 

(Figure 1-2). The center of the site is located at the intersection of Yoakum Drive and Starr Ranch Road" 

10.1.2 Site History 

The Y -Area was built during the construction of Plant 3 ( 1953-1955). The Y -Area was used for the 

production of igniters for use in pyrotechnic and illuminating devices. In addition, the Y -Area was used 

for the production of some illuminating devices. The Y-Area was active until approximately 1997. 

Industrial solid wastes and possibly hazardous wastes have been generated by these activities. Nine waste 

process sumps and three waste rack sumps are located at this site. The current site layout is shown on 

Figure 10-1. 

10.1.3 Pre-Phase I Investigations 

Initial field investigative activities relative to the Group 4 sumps began in November 1991 when BCM 

Engineers was retained by the LHAAP Operating Contractor, Thiokol, to evaluate the integrity of the 

sumps and the industrial wastewater treatment system at LHAAP (BCM 1992). Although the focus was to 

develop more efficient wastewater management alternatives, the locations of 125 sumps were surveyed and 

limited subsurface investigations were conducted. Descriptions of the sump locations, associated buildings, 

sump sizes, and status as of 1992 are compiled in Table 4-2, and the sump locations are plotted on 

Figures 4-1 and 10-1. No sampling of sumps or adjacent soils occurred during this investigation. 

10.2 PHYSICAL CHARACTERISTICS OF SITE 

This section describes the physical conditions at Site 48. Subjects addressed include surface topography 

and hydrology, soils and geology, and hydrogeology. Information presented in this section is based on data 

obtained from the site investigations and the reports documenting previous investigations. 
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10.2.1 Surface Features and Surface Hydrology 

Site 48, the Y -Area, is located in the eastern portion of LHAAP and northwest of Site 35C, the Static Test 

Area. Surface features at the site include asphalt-paved roads and parking areas around the buildings. The 

perimeter of Site 48 is a mixture of heavily wooded areas and grasslands. The topography slopes gently to 

the southeast, and surface runoff from the northern part of Site 48 enters an unnamed creek to the south. 

Runoff from the southern portion of Site 48 eventually enters Central Creek to the southeast and on to 

Caddo Lake. 

10.2.2 Geology and Soils 

Five soil borings were completed at Site 48 to approximately 18-28 feet bgs. Silty clay at the surface is 

underlain by clay at locations LHSMW62, LHSMW63, and LHSMW66 to approximately 7-8 feet bgs. 

Below several feet of the clay is a silty clay with some silty sand to clayey sand layers that make up the 

shallow saturated zone. The sand layers are not continuous across the site and were not present at location 

LHSMW62. Another clay layer lies below the sand. 

10.2.3 Hydrogeology 

Five monitoring wells have been installed in the shallow subsurface at Site 48. These range from 18 to 

28 feet bgs. There are no wells completed in the intermediate or deep saturated zones. Based on the 

facility-wide potentiometric surface map for LHAAP, the groundwater flow direction in the shallow 

saturated zone below Site 48 is to the southeast toward Central Creek. 

A rising head slug test was performed on well LHSMW65 at Site 48 for calculating a hydraulic 

conductivity value using the Bouwer-Rice method (Table 10-1 ). The hydraulic conductivity value for the 

shallow saturated zone from well LHSMW65 was estimated at 3.8 x 10-5 em/sec. 

Table 10-1 
Monitoring Well Construction Summary, Site 48, Group 4 RI, LHAAP, Karnack, Texas 

Well 
Well Depth Groundwater 

Identification (feet) Zone 
LHSMW62 27.6 Shallow 
LHSMW63 20 Shallow 
LHSMW64 25 Shallow 
LHSMW65 18 Shallow 
LHSMW66 18 Shallow 

LHAAP = Longhorn Army Ammunition Plant 

LHAAP Group 4 Sites 
Remedial Investigation Report, Final 

Measuring Casing 
Surfac~ Point Diameter 

Elevation Elevation (inches) 
189.06 192.2 4 
191.01 194.06 4 
188.23 191.42 4 
191.8 194.31 4 

192.23 195.11 4 

Rl = remedial investigation 

Screen 
Interval 

(feet) 
15.7-25.7 
8.5-18.5 
14.1-24.1 
6.8-16.8 
6.9-16.9 

Hydraulic 
Conductivity 

(em/sec) 
---
---
---

3.8 x w-s 
---
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10.3 REMEDIAL INVESTIGATION ACTIVITIES 

This section describes the activities completed during the investigations at Site 48. Subjects addressed 

include soils and groundwater investigations. Table 10-2 summarizes the field activities completed during 

each investigation phase. 

10.3.1 Source Investigation 

-
A source of potential contaminants at Site 48 was waste materials collected by the waste process sumps. 

There were no solid or liquid samples collected from any of the sumps at Site 48 during any of the 

sampling campaigns. Table 4-2 summarizes the associated buildings, sizes, and status of the sumps 

located within Site 48 as of 1993. 

10.3.2 Surface and Subsurface Soil Investigation 

To evaluate the soils immediately adjacent to the Site 48 sump locations, 14 soil borings were completed at 

the 12 sumps during the Phase I investigation. Surface soil samples were collected from 0.5 to 

1.5 feet bgs. One or more subsurface samples were collected from each borehole at depths ranging up to 

12.8 feet bgs. The 34 soil samples were submitted for laboratory analyses for VOCs, SVOCs, and metals. 

A single additional soil boring was installed at each of the sump locations during the Phase III 

Table 10-2 
Investigation Activities, Site 48, Group 4 RI, LHAAP, Karnack, Texas 

Phase I 
• Completed 14 soil borings (LHS9401, LHS9501, LHS9502, LHDL9501, LHS9601, LHS9701, 

LHS9801, LHS9901, LHS10001, LHS10101, LHS12301, LHWRSIOl, LHWRS201, and 
LHWRS301) at 12 sumps (S-94-101, S-123, WRS1-WRS3) and collected a total of34 soil 
samples 

Phase II 

• Collected 11 shallow soil samples (LHSYO l-LHSY06 and LHSMW62-LHSMW66) from 
11 sample locations 

• Installed 5 monitoring wells (LHSMW62-LHSMW66) and collected a groundwater sample from 
each new well 

Phase Ill 

• Collected 24 soil samples at 12 sump locations (Sumps 94-101, and 123, WRS1-WRS3) 

• Collected 3 shallow subsurface soil samples (0-0.5, 1-3, and 3-5 feet) from sample 
location 48SBO 1 

• Collected groundwater samples from 5 existing wells (LHSMW62-LHSMW66) 
Additional Investigations 

• Collected 2 rounds of groundwater samples from LHSMW62-LHSMW66 

LHAAP ::: Longhorn Army Ammunition Plant Rl ::: remedial investigation 
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~~ investigation. Two Phase III soil samples were collected from each boring and analyzed for beryllium, 

nickel, and vanadium. At six of the sump locations, soil samples were also analyzed for pesticides/PCBs 

and dioxins/furans. During the Phase II field investigation 11 soil borings (LHSY01-LHSY06 and 

LHSMW62-LHSMW66) were completed with a total of ll soil samples analyzed for VOCs, SVOCs, 

explosive compounds, and metals. The sampling locations not directly associated with a sump are plotted 

on Figure 10-l. One soil boring, 48SBO 1, was completed during the Phase III investigation and generated 

three subsurface soil samples that were analyzed for VOCs, SVOCs, explosive compounds, metals, 

pesticides/PCBs and dioxins/furans. 

Five groundwater monitoring wells were installed in Phase II soil borings. These wells ranged from 18 to 

27.6 feet bgs. The monitoring well locations are plotted in Figure 10-1. 

Soil samples from each monitoring well boring were classified for lithologic characteristics using the 

USCS and recorded on the geologic boring logs presented in Appendix A. Soil samples were screened in 

the field with an ionization detector (PID or FID) for VOCs in the samples. Survey data for the soil 

borings and monitoring wells are also provided in Appendix A. 

10.3.3 Groundwater Investigation 

Table 10-1 summarizes the well construction details of monitoring wells installed during the Phase II RI. 

Well construction diagrams for each of the five monitoring wells are provided in Appendix A of this 

report. A total of ten groundwater samples were collected during the Phase II and Phase III investigations. 

The groundwater samples collected during the Phases II and III investigations were submitted for 

laboratory analyses for VOCs, SVOCs, explosive compounds, and metals. A single groundwater sample 

collected from LHSMW62 during Phase III was also submitted for analyses for pesticides/PCBs and 

dioxins/furans. Groundwater samples collected in 1996 during additional investigations were analyzed for 

VOCs, SVOCs, explosives, and metals. 

10.4 NATURE AND EXTENT OF CONTAMINATION 

The following section summarizes the detected compounds and associated concentrations for the soil and 

groundwater samples. Table 10-3 summarizes the media tested and analyses performed during each 

investigation. Appendix C presents the result of the specific chemical constituent analyseso 

10.4.1 Contaminant Source Results 

No solid or fluid samples were collected from any of the sumps at Site 48. 
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Table 10-3 
Analytical Test Summary, Site 48, Group 4 RI, LHAAP, Karnack, Texas 

Investigation/ Medium VOCs 
Phase I 
Surface Soils 13 
(0.5-1.5 feet) 
Subsurface Soils 21 
Phase II 
Soils 11 
Groundwater 5 
Phase III 
Soils 
Subsurface Soils 3 
Groundwater 5 
Additional Investigations 
Groundwater 12 

* Beryllium. nickel, and vanadium analyses only 

LHAAP = Longhorn Army Ammunition Plant 
PCB = polychlorinated biphenyl 
RI = remedial investigation 

10.4.2 Soil Results 

SVOCs 

13 

21 

11 
5 

3 
5 

12 

Table 10-4 summarizes detected constituent results. 

10.4.2.1 Organic compounds 

Analytical Tests 

Pesticides/ Explosive 
PCBs Compounds 

11 
5 

6 
3 3 
1 5 

12 

SVOC = semivolatile organic compound 
VOC = volatile organic compound 

Dioxins/ 
Furans 

6 
3 
1 
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Metals 

13 

21 

11 
5 

24* 
3 
5 

12 

The sample from boring 2 at sump S-095 contained TCE (20 J.lglkg) in excess of the PCL, while the 

sample from sump S-099 had TCE at 87 J.lg/kg. The samples from borehole LHS990 1 also contained PCE 

and vinyl chloride in concentrations greater than their respective PCLs. These compounds were detected 

in the upper two samples at 0.1-1.5 feet and 2.0-2.8 feet bgs. During Phases I and II, there were no 

measured soil concentrations of SVOCs or explosive residues greater than their respective PCLs. 

Among the samples analyzed for pesticides/PCBs, only sump S-098 (3-5 feet bgs) and WRSUMP003 

contained detectable pesticide and PCBs. Sump S-098 (3-5 feet bgs) contained 6.5 J.lg/kg 4.4' -DDD and 

WRSUMP003 contained 12 J.lg/kg 4,4' -DDE, 24 J.lg/kg 4.4' -DDT, and 190 J.lg/kg Aroclor-1254. The 

most common dioxin detected in these soil samples is octachlorodibenzo-p-dioxin. It was detected in all of 

the samples tested and was present at the highest concentrations measured (maximum 34.5 J.lg/kg). This 

level is higher than found at most LHAAP sites. The greatest concentration was found at sump S-100. An 

attempt was made to determine whether the distribution of the organic compound contamination suggested 

a localized source. Because the distribution of soil samples was limited to the immediate vicinity of the 

individual sumps, it was not possible to determine a sitewide extent of contamination. 
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Table 10-4 
Summary of Detected Constituents in Soil Samples, Site 48, Group 4 RI, LHAAP, Karnack, Texas 

Minimum 
Frequency of Detected 

Analyte Detections Value 
Metals (mg/kg) 
Aluminum 49/49 1,420 
Antimony 3/49 5.12 
Arsenic 47/49 0.337 
Barium 48/49 6.59 
Beryllium 15/30 0.5413 
Cadmium 29/49 1.46 
Calcium 48/49 226 
Chromium, total 48/49 3.9 
Cobalt 47/49 0.29 
Copper 46/49 2.6 
Iron 49/49 4,280 
Lead 43/49 9.45 
Magnesium 48/49 65.3 
Manganese 49/49 8.56 
Mercury 9/48 0.034 
Nickel 23/30 51 
Potassium 48/49 92.2 
Selenium 14/49 0.2 
Silver 14/49 0.031 
Strontium 43/49 5.73 
Vanadium 28/30 5.8 J 
Zinc 49/49 6.4 

VOCs (Jlg/kg) 
l,l-Dichloroethene l/48 2 
Acetone l/48 5.1 
Carbon disulfide 8/48 I 

Ethylbenzene l/48 2 
Methyl ethyl ketone (2-butanone) 3/48 9 
Styrene l/48 3 
Tetrachloroethene 3/48 9 
Toluene l/48 2 
Trichloroethene 6/48 l J 
Vinyl chloride l/48 497 
Xylenes, total 1/48 18 
trans-1,3-Dichloropropene 2/48 3 
SVOCs (Jlg/l{g) 
2-Methylnaphthalene 3/48 1,635 
Acenap_hthene 1148 300] 
Anthracene 1148 590 
Benzo( a)anthracene 3/48 75] 
Benzo( a)pyrene 2/48 87 J 
Benzo(b )fluoranthene 4/48 190] 

Benzo(g.h, i)perylene l/48 670 
Benzo(k)fluoranthene 2/48 98 J 
Benzoic acid 1/14 3401 
Benzyl butylQ_hthalate 3/48 162 

LHAAP Group 4 Sites 
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Maximum Maximum 
Detected Detected 

Value Location 

19,300 LHSY02 {1) 

11 LHS9501 (1) 

10.7 LHS9801 (1) 

2,510 LHSY06 {1) 

3.32 J SUMP123 (1) 

11.4 LHS9801 (1) 
2,360 LHS990l (1) 

41.5 LHWRS20 1 (1) 

84.6 LHWRS301 (I) 
102 LHSYOl{l) 

51,800 LHS980l (l) 

151 LHWRS20 l (l) 

1,830 LHSY02 {l) 
1,420 LHSMW64 (1) 

0.312 LHWRS20 1 (l) 

51 J SUMP123 (I) 

1,100 48SB01 (1) 

1.65 48SB01 (1) 

1.2 LHS9401 (l) 

514 LHSl2301 (l) 

49] SUMPlOO (l) 

207 LHS940l (1) 

2 LHS9901 (1) 

5.1 48SB01 (1) 

145 LHS9502 (1) 

2 LHS9901 (1) 

36 LHWRS20 1 (1) 

3 LHDL9501 {1) 

204 LHS990l (1) 

2 LHS990l (l) 

87 LHS990l (1) 

497 LHS9901 (1) 

18 LHS9901 (1) 

10 LHS9901 (1) 

1,835 LHS9601 (1) 

300] LHSY06 (1) 

590 LHSY06 (1) 

1,900 LHSY06 (1) 

1,600 LHSY06 (1) 

2,900 LHSY06 (1) 

670 LHSY06 (1) 
1,100 LHSY06 (1) 

340 J LHSY06 (1) 

290 J LHSY06 (l) 

PCL 

260,000 
2.7 
13 

220 
0.92 
0.75 

1,200 
2,000 
520 

1.5 

5,100 
1 

230 

l.l 
0.71 

5,100 
3,500 

25 
7,100 

20,000 
3,800 

44,000 
1,600 

25 
4,100 

17 
11 

61,000 
40 

130,000 
350,000 

10,000,000 
20,000 
3,800 

67,000 
69,000,000 

690,000 
280,000 

4,000,000 

LHAAP 
Surface Soil 
Background 

Value 

20,700 
ND 
29.7 
287 
NA 
ND 

1,090 
22.8 
19.1 
6.7 

31,000 
17.4 
474 

2,330 
ND 
6.3 
481 
ND 
2.3 
13.3 
NA 
16.2 
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Analyte 
Chrysene 
Di-n-butyl phthalate 
Dibenzo( a,h)anthracene 
Dibenzofuran 
Diethyl phthalate 
Dimethyl phthalate 
Fluoranthene 
Fluorene 
lndeno( 1 ,2,3-c,d)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 
bis(2-Ethylhexyl) phthalate 

Pesticides (Jlg/kg) 
lp,p'-DDD 
!p,p'-DDE 
p,p'-DDT 

PCBs (Jlg/kg) 
PCB-1254 (Aroclor-1254) 

Dioxins (ng/kJ!) 
Octachlorodibenzo-p-dioxin 
Heptachlorinated dibenzo-p-dioxins (total) 
1,2,3,4,6.7 ,8-Heptachlorodibenzo-p-dioxin 
Hexachlorinated dibenzo-p-dioxins (total) 
1,2,3,4, 7 ,8-Hexachlorodibenzo-p-dioxin 
1,2,3,6, 7 ,8-Hexachlorodibenzo-p-dioxin 
I ,2,3, 7 ,8,9-Hexachlorodibenzo-p-dioxin 
Pentachlorinated dibenzo-j!-dioxins (total) 
1 ,2,3, 7 ,8-Pentachlorodibenzo-p-dioxin 
Tetrachlorinated dibenzo-p-dioxins (total) 
2,3, 7,8-Tetrachlorodibenzo-p-dioxin 
Furans (nglkg) 
Octachlorodibenzofuran 
Heptachlorinated dibenzofurans (total) 
I ,2,3,4,6, 7 ,8-Heptachlorodibenzofuran 
1,2,3,4,7,8,9-Heptachlorodibenzofuran 
Hexachlorinated dibenzofurans (total) 
I ,2,3,4, 7,8-Hexachlorodibenzofuran 
1 ,2,3,6, 7 ,8-Hexachlorodibenzofuran 
2,3,4,6, 7,8-Hexachlorodibenzofuran 
Pentachlorinated dibenzofurans (total) 
1,2,3,7,8-Pentach1orodibenzofuran 
2,3,4, 7 ,8-Pentachlorodibenzofuran 
Tetrachlorinated dibenzofurans (total) 
2,3, 7,8-Tetrachlorodibenzofuran 

J :::: value is estimated 
LHAAP = Longhorn Army Ammunition Plant 
NA =not analyzed 
NO = not detected 
PCB = polychlorinated biphenyl 
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Table 10-4 (continued) 

Frequency 
of 

Detections 
3/48 
3/48 
1/48 
1148 
9/48 
5/48 
6/48 
1/48 
2/48 
4/48 
5/48 
6/48 
8/48 

1115 
1/15 
1115 

2115 

15115 
14/15 
14/15 
9115 
2/15 
7/15 
4/15 
l/15 
1115 
2115 
l/15 

11/15 
8/15 
12/15 
3/15 
9115 
1115 
6115 
2/15 
7115 
4/15 
1/15 

10115 
10/16 

Minimum Maximum Maximum 
Detected Detected Detected 

Value Value Location 
180J 2,200 LHSY06 {l) 

67 J 83 J LHSMW63 (l) 

230J 230J LHSY06 (l) 

170 J 170 J LHSY06 (l) 

IOOJ 1,833 LHWRS 10 I (1) 
460 975 LHS9601 (1) 

110 J 3,600 LHSY06 (l) 

250J 250J LHSY06 (l) 

200 750 LHSY06 (1) 

110 J 4,392 LHS9601 (I) 

97 J 2,900 LHSY06 (I) 

80J 2,400 LHSY06 (1) 

42 J 450 LHSMW62 (I) 

6.5 6.5 SUMP098 (1) 

12 12 WRSUMP003 (I) 
24 24 WRSUMP003 (1) 

66 190 WRSUMP003 (l) 

20.392 34,472 SUMPIOO (1) 

0.666 1.140 SUMP094 (I) 

0.666 504.751 SUMP094 (l) 

I.l27 141 SUMP094 (I) 

0.405 5.042 48SB01 (I) 
1.03 15.399 SUMP094 (I) 

0.749 10.442 SUMP095 (I) 

2.248 2.248 SUMP095 (l) 

0.815 0.815 48SB01 (I) 

0.856 1.431 SUMP094 (I) 

0.393 0.393 48SBOI (I) 

1.461 607 SUMP095 (I) 

4.061 119 SUMP098 (I) 

0.362 118.977 SUMP098 (I) 

1.61 1.703 WRSUMP001 (1) 

0.537 210 SUMP098 (1) 
0.508 22.923 SUMP094 (1) 

0.278 4.603 48SBOI (I) 

1.75 3.765 48SBOI (1) 

0.7 37.393 SUMP094 (1) 

2.026 11.341 SUMP094 (I) 

0.556 0.556 48SBOI (1) 

1.36 27.082 SUMP094 (I) 

0.284 4.933 WRSUMP003 ( 1) 

PCL =protective concentration level 
Rl = remedial investigation 
SVOC :::: semivolatile organic compound 
VOC = volatile organic compound 

PCL 
1,700,000 
5,000,000 

11,000 

230,000 
93,000 

2,900,000 
450,000 
190,000 
47,000 
620,000 

1,700,000 
82,000 

15,000 
13,000 
17,000 

5,300 

LHAAP 
Surface Soil 
Background 

Value 

-
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10.4.2.2 Metals 

Among the near-surface soil samples (0.5-1.5 feet bgs), there were 18 metals with concentrations in excess 

of their respective background values. Of these antimony, barium, beryllium, cadmium, lead, and 

selenium exceeded their PCLs. Cadmium (maximum of 11.4 mg/kg) and lead (maximum of 151 mglkg) 

were the metals most commonly found in excess of their PCLs. This trend continued into the subsurface. 

Barium concentrations (2510 mglkg) were also notably elevated. 

Because all of the sampling efforts were focused on the immediate vicinity of the sumps and waste rack 

sumps, the extent of metals contamination is localized. Attempts to plot metals distribution maps were 

unsuccessful and did not show a distribution of metals that indicated sources other than the sumps. 

10.4.3 Groundwater Results 

Five groundwater monitoring wells within Site 48 yielded two rounds of samples that were analyzed for 

VOCs, SVOCs, explosive compounds, and metals with one sample (location LHSMW62) also analyzed 

for pesticides/PCBs and dioxins/furans. Table 10-5 summarizes the detected results for groundwater. 

10.4.3.1 Organic compounds 

There were no detectable concentrations of pesticides/PCBs in either round of groundwater samples. 

There were no detections of VOCs or SVOCs in the second round (May 1998) of groundwater samples. 

Five VOCs (chloroform, sec-butylbenzene, tert-butylbenzene, PCE, and TCE) were each detected in 

different individual samples during the first round (December 1994). Four VOCs (chlorofonn, TCE, 

1.1,1-trichloroethane, and tert-butyl benzene) were detected in 1996. All levels were very low; only 

TCE (9 J...lg!L) exceeded the PCL in 1996. Six SVOCs [the common contaminant bis(2-ethylhexyl) 

phthalate and 2-methylnaphthalene, acenaphthene, benzoic acid, dibenzofuran, and fluorene] were detected 

at concentrations between 1 J...lg/L and 7.7 J...lg/L. LHSMW64 contained five of the six detected 

contaminants. LHSMW62 contained four of the six detected explosive compounds as well as 73.9 pg!L of 

octachlorodibenzo-p-dioxin. All organic compound detections were very low and isolated. Only one 

analysis of bis(2-ethylhexyl) phthalate exceeded the PCL of 6 J...lg/L with a result of 7. 7 J...lg/L. 

10.4.3.2 Metals 

Twelve metals from the two sampling rounds exceeded their background levels. Of those aluminum, 

antimony, chromium, nickel, and thallium exceeded the PCLs. Antimony was only detected once in one 

well (not detected in other sampling round). Thallium was only detected three times. There are some 

elevated metals concentrations in the initial sampling round that indicate that the samples were from newly 

developed wells and contained some suspended solids. For example, the aluminum concentrations of 
virtually all of the wells are greater in the first sampling round than in the second. By the second round of 

sampling in 1998, the wells had been further developed and the concentrations of aluminum and iron had 
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Table 10-5 
Summary of Detected Metals in Groundwater Samples, Site 48, Group 4 RI, LHAAP, Karnack, Texas 

Frequency Minimum 
of Detected 

Analyte Detections Value 
Metals (J..lg/L) 
Aluminum 19/20 532 
Antimony l/20 51 J 
Arsenic 8/20 2 
Barium 17/20 35 
Cadmium l/20 0.4 
Calcium 17/20 1,780 J 
Chromium, total 18/20 10 
Cobalt 8/20 4 
Copper 15/20 14 
Iron 20/20 2,200 
Lead 10/20 1.6 
Magnesium 17/20 1,230 J 
Manganese 20/20 38 
Mercury 5120 0.132 
Nickel 12115 23 
Potassium 15/20 361 
Selenium 3/20 2.9 
Silver 3/20 1.2 
Sodium 515 10,000 

Strontium 15/20 28 

Thallium 3/20 92 
Vanadium 5115 2.7 

Zinc 17/20 18 

Anions {mg/L) 
Chloride (as Cl) 10110 5 
Nitrogen, nitrate (as N) 1/10 0.74 
Perchlorate 1110 0.16 
Sulfate (as S04) 10/10 1.750 J 

VOCs (J..lg/L) 
1, 1,1-Trichloroethane 1119 2 
Chloroform 4119 0.81 
sec-Butylbenzene 2/16 0.52 
Tetrachloroethene 1119 21 
Trichloroethene 2/16 0.91 
tert-Butylbenzene 4116 1.2 

SVOCs(uWL) 
2-Methylnaphthalene l/20 0.77 
Acenaphthene 1/20 0.92 

Benzoic acid 1110 7.2 

Dibenzofuran 1/20 2 

Fluorene 2/20 2.7 
[bis(2-Ethylhexyl) phthalate 4/20 0.641 
IDioxins (PWL) 
Octachlorodibenzo-p-dioxin 2/2 41.856 

LHAAP Group 4 Sites 
Remedial Investigation Report, Final 

Maximum Maximum 
Detected Detected 

Value Location 

161,000 LHSMW62 (1) 
51 J LHSMW63 (1) 
12 LHSMW64(1) 

1,600 LHSMW62 (1) 

0.4 LHSMW63 (1) 
60,400 LHSMW62 (1) 
54,000 LHSMW63 (1) 

120 LHSMW62 (1) 
484 LHSMW63 (1) 

370,000 LHSMW63 (1) 
267 LHSMW66 (1) 

55,200 LHSMW62 (1) 
1,900 LHSMW62 (1) 

1.5 LHSMW62 (1) 
3,200 LHSMW63 (1) 
10,600 LHSMW62 (2) 

35 LHSMW63 (1) 
1,400 LHSMW63 (1) 

150,000 LHSMW62 (1) 
980 LHSMW62 (1) 

205 LHSMW64 (l) 

25 LHSMW66 (2) 
940 LHSMW62 (1) 

130 LHSMW62 (1) 
0.74 LHSMW63 (1) 

0.16 LHSMW62 (1) 
160 LHSMW62 (1) 

2 LHSMW62 (1) 

5 LHSMW63 (1) 
0.55 LHSMW64(1) 
21 LHSMW66 (1) 

9 LHSMW63 (1) 

2 LHSMW64(1) 

0.77 LHSMW64(1) 
0.92 LHSMW64 (I) 

7.2 LHSMW64 (1) 

2 LHSMW64(1) 

2.9 LHSMW64(1) 

7.7 LHSMW66(1) 

73.945 LHSMW62 (1) 

PCL 

73,000 
6 

50 
2,000 

5 

100 
4,400 
1,300 

15 

10,000 
2 

1,500 

50 
370 

22,000 

2 
510 

22,000 

66 

200 
80 

5 
5 

1,500 
4,400 

290 
2,900 

6 

LHAAP 
Groundwater 
Background 

Value 

13,400 
ND 
22 

i:990 
55 

308,000 
110 
53 
43 

68,000 
300 

277,000 
I 1,800 

I 
60 

4,300 
140 
30 

1,470,000 
6,150 
ND 
NA 
230 

1,416 
NA 
NA 

3,475 
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Analyte 

Furans (PWL) 
Heptachlorinated dibenzofurans (total) 
I ,2,3,4,6, 7 ,8-Heptachlorodibenzofuran 
Hexachlorinated dibenzofurans (total) 
Explosives (uWL) 
2,4-Dinitrotoluene 
2,6-Dinitrotoluene 
2-Amino-4,6-dinitrotoluene 
3-Nitrotoluene 
4-Amino-2,6-dinitrotoluene 
Tetryl 

1 = value is estimated 
LHAAP = Longhorn Army Ammunition Plant 
NA = not analyzed 
ND =not detected 

Table 10-5 (continued) 

Frequency 
of 

Detections 

112 
l/2 
I/2 

1121 
2/21 
2/16 
3/21 
1/21 
1/21 

Minimum Maximum Maximum 
Detected Detected Detected 

Value Value Location 

I2.468 I2.468 LHSMW62 (I) 

I2.468 I2.468 LHSMW62 (I) 
13.675 13.675 LHSMW62 (I) 

0.094 J 0.094 J LHSMW62 (I) 

0.089 J 0.26 LHSMW62 (1) 

0.44 0.64 LHSMW65 (1) 

0.15 J 0.7 LHSMW62 (1) 

0.13 J 0.13 J LHSMW65 (1) 

I 1 LHSMW63 (1) 

PCL = protective concentration level 
Rl = remedial investigation 
SVOC = semivolatile organic compound 
VOC = volatile organic compound 

027459 

LHAAP 
Groundwater 
Background 

PCL Value 

3 -
3 

fallen to less than 20 percent of the 1994 values. Chromium was by far the most frequent metal found 

above PCL values with a maximum concentration of 54 mg!L (versus a PCL of 0.1 mg!L). The levels 

increased between 1994 and 1998 in wells LHSMW62, LHSMW63, and LHSMW65. 

10.5 CONTAMINANT FATE AND TRANSPORT 

The soils at some sump locations had some elevated levels of organic contaminants. Notably sump S-1 00 

had 34.5 JJ.g/kg of octachlorodibenzo-p-dioxin. Sumps S-095 and S-099 had low levels of TCE. The 

sumps may have been a limited source of a variety of contamination. However, there is no widespread soil 

contamination nor significantly organic-contaminated groundwater, which indicates that the sources are 

probably small and isolated and have not contributed to significant migration of contaminants. The VOC 

contamination will likely volatilize while the dioxins will persist in the soil indefinitely. 

The low levels of metals contaminants in the Site 48 soils are mostly barium, cadmium, and lead. These 

metals were found in soils at concentrations greater than background. These metals should be present in 

the soil as either low solubility minerals or adsorbed as metal ions on clays or iron and manganese 

oxyhydroxides. The soil metals may migrate slowly via infiltrating precipitation. The low metals levels of 

these metals in groundwater suggest no significant leaching. However, the presence of elevated chromium 

levels in groundwater suggests an unidentified or no longer remaining source in the soils at Site 48. 
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11.0 SITE 50: FORMER SUMP WATER TANK 

This section presents the results of the investigation activities performed at Site 50 (Former Sump Water 

Tank). The purpose of the RI was to define the nature and extent and fate and transport of soil, sediment, 

surface water, and groundwater contamination at the site. This section describes the site background, 

physical characteristics, and investigations that occurred. It compiles analytical data generated during the 

Group 5 Site Investigation and Phase III RI work plus additional investigations to document the nature and 

extent of the contamination detected at Site 50. 

11.1 SITE BACKGROUND 

11.1.1 Site Description 

Site 50 is located in the north-central portion of LHAAP and covers an area of approximately 1 acre, as 

shown on Figure 1-2. The site is bound by Goose Prairie Creek to the north and Crockett A venue to 

northeast. 

11.1.2 Site History 

Site 50 was identified through historical records as containing an aboveground storage tank for industrial 

wastewater collected from industrial waste production sumps located at various sites throughout LHAAP. 

As described in the Longhorn Missile publication dated 15 September 1966, all operating buildings at the 

LHAAP installation were provided with individual concrete sumps to collect industrial wastewater. If the 

nature of the operations was such that contamination was considered negligible, the sump was permitted to 

overflow and drain into the drainage ditches. All other sumps were emptied and their wastewater 

transported by truck to a 47 ,000-gallon aboveground storage tank located at Site 50. Discharges from this 

storage tank were made upstream of the bridge on Crockett A venue, which crosses Goose Prairie Creek 

just south of 51st Street. Contents from this storage tank were emptied into Goose Prairie Creek after all 

solids were filtered out and the natural flow in the creek was sufficient to "dilute the waste to a level that is 

safe for fish and other aquatic life." If natural flow in the creek was considered insufficient, clean water 

was apparently pumped into the creek to dilute the contents. Because the storage tank was described as 

holding industrial wastewater, it is possible hazardous wastes may have been released by these activities. 

11.2 PHYSICAL CHARACTERISTICS OF SITE 

This section describes physical conditions at Site 50. Subjects addressed include surface features and 

hydrology, geology and soils, and hydrogeology. Information presented in this section is based on data 
obtained from the investigation activities and the reports documenting previous investigations. 
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11.2.1 Surface Features and Hydrology 

Site 50 is located in the central portion of LHAAP and encompasses approximately one acre as shown on 

Figure 11-1. The northeastern half of Site 50 is an open area of grass and brush that is bounded by South 

Crockett A venue to the northeast. The southwestern half of the site is an area of heavy timber bounded by 

a drainage ditch to the west, a railroad spur to the south, and Goose Prairie Creek to the north. Two gravel 

access lanes connect Site 50 to South Crockett A venue. 

-
Runoff from the northeastern half of the site is generally toward the northeast. Runoff is collected by a 

drainage ditch to the northeast that runs parallel to South Crockett A venue and eventually joins Goose 

Prairie Creek. Runoff from the remainder of the site is toward the north directly into Goose Prairie Creek. 

Runoff is collected to the west by a drainage ditch that carries the runoff north into Goose Prairie Creek. 

11.2.2 Geology and Soils 

General soil and geologic maps indicate that the site is situated on the outcrop of the Wilcox Group. The 

Wilcox Group materials at the site generally consist of a few feet of residually derived soils overlying silts 

and clays. 

Surficial soils range from 0 to 2 feet thick and are composed of brown, silty sand grading into gray silt. 

This material is underlain by yellowish-brown to gray silt and clay with alternating layers of sandy clays 

and silty clays. The alternating layers are present from 8 to 11 feet bgs in borings to the south and up to 

18 feet bgs at boring 50WWO 1 to the north. 

11.2.3 Hydrogeology 

Four monitoring wells have been installed at Site 50, all at a depth of approximately 20 feet below grade. 

There are no wells completed in the intermediate or deep saturated zone; monitoring well construction 

details are summarized in Table 11-1. Based on the facility-wide potentiometric surface map for LHAAP 

(Figure 1-3), the groundwater flow direction in the shallow saturated zone below Site 50 is to the northeast. 

Rising head slug tests were performed on all wells at Site 50 to calculate hydraulic conductivity values 

using the Bouwer-Rice method. These data are summarized in Table 11-1. The hydraulic conductivity 

values for the shallow saturated zone at Site 50 ranged from 5.5 x 10-5 em/sec at well 50WW04 to 

1.9 x 104 em/sec at well50WW03. 
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Table 11-1 
Monitoring Well Construction Summary, Site SO, Group 4 RI, LHAAP, Karnack, Texas 

Well Measuring Casing Screen Hydraulic 
Well Depth Groundwater Surface Point Diameter Interval Conductivity 

Identification (feet) Zone Elevation Elevation (inches) (feet) (em/sec) 
50WW01 20 Shallow 195.29 198.5 4 10-20 1.7 x1o·4 

50WW02 19 Shallow 197.4 200.74 4 9-19 8.8 xl0"5 

50WW03 20 Shallow 199.88 202.94 4 10-20 1.9 xl0"4 

50WW04 20 Shallow 201.64 204.51 4 10-20 5.5 x10"5 

LHAAP = Longhorn Army Ammunition Plant Rl = remedial investigation 

11.3 REMEDIAL INVESTIGATION ACTIVITIES 

This section describes the activities completed during the investigations at Site 50. Subjects addressed 

include contaminant source, surface water, sediment, soils, and groundwater investigations. Table 11-2 

summarizes the field activities completed during each investigation phase. 

Table 11-2 
Investigation Activities, Site 50, Group 4 RI, LHAAP, Karnack, Texas 

Group 5 Site Investigation 

• Collected 2 sediment samples (50SD01 and 50SD02) from Goose Prairie Creek 

• Collected 5 surface soil samples (50SS01-50SS05) and a resampling of each of the 5 locations 
4 months later (explosive analysis only) 

• Collected 12 soil samples from 4 soil boring locations (50SB01-50SB04) 
Phase III 

• 6 sediment and 6 surface water samples were collected (50SD03 through 50SD08 and 50SW03 
through 50SW08) 

• Collected 4 soil samples [50SB06 (0-0.5 feet), (1-3 feet), (3-5 feet) and 50SS07 (0-0.5 feet)] 
from 2 sample locations 

• Installed 4 monitoring wells (50WW01-50WW04) and collected groundwater samples from each 
well, and resampled wells 50WWO 1, 50WW02, and 50WW04 one month later 

Additional Investigations 

• May 2000-Collected 4 soil samples from 2 soil borings (50SB08 and 50SB09) for perchlorate 
analysis 

• May 2000-Collected groundwater samples from wells 50WWO l-50WW04 for perchlorate 
analysis 

• February 2001-Collected groundwater samples from wells 50WW01-50WW03 for perchlorate 
analysis 

LHAAP = Longhorn Army Ammunition Plant 
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11.3.1 Source Investigation 

The primary source of potential contaminants at Site 50 is industrial wastewater that was stored in an 

aboveground storage tank and discharged to Goose Prairie Creek. A media sampling and analysis program 

was developed for Site 50 to assist in determining whether a release of potential contaminants from 

previous operations has impacted the area sediment, surface water, soils, and groundwater. No original 

sources could be sampled as the source is no longer present. 

11.3.2 Surface Water and Sediment Investigation 

During the Group 5 SI and Phase III investigations, eight sediment samples (50SD01 through 50SD08) 

and six surface water samples (50SW03 through 50SW08) were collected at the locations shown on 

Figure 11-1. The area targeted for investigation was Goose Prairie Creek, which flows through the site to 

the northeast. Surface water and sediment samples were analyzed for VOCs, SVOCs, explosive 

compounds, and metals. Additionally, surface water samples were analyzed for hardness, and the Phase III 

sediment samples were analyzed for cyanide and TOC. Two of the samples were also analyzed for 

pesticides/PCBs and dioxins/furans as noted on Table 11-3. 

Table 11-3 
Analytical Test Summary, Site 50, Group 4 Rl, LHAAP, Karnack, Texas 

Analytical Tests 

Investigation! Pesticide Explosive Dioxins/ 
Medium VOCs SVOCs 
Group 5 SI 
Sediment 2 2 
Surface Soil 5 5 
Subsurface 12 12 
Soil 
Phase III 
Surface Water 6 6 
Sediment 6 6 
Surface Soil 3 3 

Subsurface 1 1 
Soil 

Groundwater 4 4 
Additional Investb!ations 
2000 Surface 
Soil 

2000 2 
Groundwater 

2001 
Groundwater 

LHAAP = Longhorn Army Ammunition Plant 
PCB =polychlorinated biphenyl 
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/PCBs 

2 
2 
3 

1 

1 

Compounds Furans 

2 
10 
12 

6 
6 
3 

1 

4 

Rl = remedial investigation 
SI = site investigation 

2 
2 
3 

1 

1 

Total Common 
Organic Anions/ 

Metals Cyanide Carbon Perchlorate 

2 
5 
12 

6 
6 
3 

1 

4 

6 
6 6 

3 

4 

4 

3 

SVOC = semivolatile organic compound 
VOC = volatile organic compound 
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11.3.3 Surface and Subsurface Soil Investigation 

Thirty soil samples were collected at locations throughout the site and submitted for chemical analyses 

during the Group 5 Sl, Phase ill Rl, and additional investigations at the locations shown on Figure 11-1. 

Five surface soil borings (50SS01 through 50SS05) and five subsurface soil borings (50SB01 through 

50SB04) that shared common locations were completed during the Group 5 SI with 5 surface soil and 

12 subsurface soil samples analyzed for VOCs, SVOCs, explosive compounds, and metals. Each of the 

shallow soil sample locations were resampled 4 months later, and the samples were analyzed for explosive 

compounds only. Two soil borings (50SB06 and 50SS07) were completed during the Phase ill 

investigation with three surface soil and one subsurface soil sample analyzed for VOCs, SVOCs, 

pesticides/PCBs, explosive compounds, dioxins/furans, and metals. During an additional investigation in 

May 2000, four surface soil samples were collected from two soil borings (50SB08 and 50SB09); the 

samples were analyzed for perchlorate only. 

Recovered soil samples from each monitoring well boring were visually classified for lithologic 

characteristics using the USCS and recorded on the geologic boring logs presented in Appendix A. Soil 

samples were screened in the field with an ionization detector (PID or FID) to qualify the presence of 

VOCs in the samples. 

11.3.4 Groundwater Investigation 

Four groundwater monitoring wells were installed during the Phase III field activities at Site 50 from 19 to 

20 feet bgs. The monitoring well locations are depicted in Figure 11-1. 

Table 11-1 summarizes the well construction details of monitoring wells installed during the Phase III Rl. 

Well construction diagrams for each of the four monitoring wells are provided in Appendix A of this 

report. 

Groundwater samples were collected from each well during the Phase III investigation and were submitted 

for laboratory analyses of VOCs, SVOCs, explosive compounds, and metals. The sample collected from 

monitoring well 50WWO 1 was also submitted for analyses for pesticides/PCBs and dioxins/furans. 

Additional groundwater sampling was conducted in 2000 and 2001 for perchlorate analysis. 

11.4 NATURE AND EXTENT OF CONTAMINATION 

Site investigations to delineate the extent of contamination resulting from past activities at Site 50 included 

the Group 5 site investigation performed in 1995, the Group 4 Phase III RI conducted in 1998, and 

additional investigations in 2000 and 2001. The following sections summarize the detected compounds for 

the soil, sediment, surface water, and groundwater samples. The media tested and analyses performed 

during each investigation are summarized in Table 11-3. 

LHAAP Group 4 Sites 
Remedial Investigation Report, Final 

January 2002 
Page 11-6 



• • 027467 

11.4.1 Soil Results 

During the Group 5 site investigation, Phase III RI, and additional investigations, 17 surface soil and 

13 subsurface soil samples were collected at Site 50. Table 11-4 summarizes detected constituent results. 

11.4.1.1 Organic compounds 

A number of VOCs and SVOCs were detected in surface and subsurface soil samples. No SVOCs were 

detected above the PCL value. TCE at a concentration of 519 J.,tg/kg, was the only VOC exceeding a PCL 

( 17 J.,tg/kg). No explosive compounds were detected in the samples collected. A number of pesticides, 

PCBs, dioxins/furans, and common anions were detected in surface and subsurface soil samples; however, 

none exceeded their respective PCL values. The maximum dioxin/furan value found was 3 Jlg/kg of 

octachlorodibenzo-p-dioxin, a fairly consistent value found at other LHAAP sites (85th percentile of 

detected results). Organic compounds have not contaminated the soil at Site 50 as a result of past activities 

at the site. 

11.4.1.2 Metals 

Fifteen metals were detected in concentrations greater than background in soil samples collected from 

Site 50. Four of the metals (barium, beryllium, lead, and selenium) were detected at concentrations that 

exceed site PCL values. None of the exceedences were extensive. Barium maximum detected levels were 

871 mg/kg versus a PCL of 220 mg/kg; beryllium maximum levels were 2.7 mg/kg versus a PCL of 

0.92 mg/kg; lead maximum levels were 33 mg/kg versus a PCL of 1.5 mg/kg and a background value of 

17.4 mg/kg; and selenium maximum value of 3 mg/kg versus a PCL of 1.1 mg/kg. There is no evidence of 

significant metals contamination in the soils at Site 50. 

11.4.2 Sediment Data 

During the Group 5 site investigation and Phase III RI, eight sediment samples were collected at Site 50. 

The detected results found in sediment is presented in Table 11-5. 

11.4.2.1 Organic compounds 

Six VOCs (acetone, methyl ethyl ketone, methylene chloride, cis-1,2-DCE, p-cymene, and TCE) were 

detected in the sediment samples. The concentration detected for TCE in sample 50SD02 (33 Jlg/kg) 

exceeded the soil PCL of 17 Jlg/kg. The remaining VOCs detected were either below their respective 

PCLs, or in the case of p~cymene, no PCL exists. No SVOCs were detected in the sediment samples 
submitted for analyses. Ten dioxin/furan compounds were detected at low levels in the two sediment 

samples analyzed. No comparison values were used for dioxin/furan concentrations. The maximum 
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Table 11-4 
Summary of Detected Constituents in Soil Samples, Site 50, Group 4 RI, LHAAP, Karnack, Texas 

Frequency Minimum 
of Detected 

Analyte Detections Value 
Metals (mglkg) 
Aluminum 21/21 290 
Arsenic 17/21 0.59 
Barium 21/21 4.1 
Beryllium 12/21 0.57 
Calcium 20/21 960 
Chromium, total 21/21 2.5 
Cobalt 18/21 3.1 
Copper 19/21 4.3 
Iron 21121 1,050 
Lead 21/21 3.1 J 
Magnesium 18/21 310 
Manganese 21/21 3.3 
Nickel 21/21 l.l 
Potassium 13/21 540 
Selenium 4/21 1.45 
Sodium 12121 130 
Strontium 3/4 6.1 
Vanadium 21/21 3.3 
Zinc 20/21 13 

Anions (Jlg/kg) 
Perchlorate 3/4 30 

VOCs (Jlldk~) 
I ,2,3-Trichlorobenzene 1/21 4 
Acetone 1/21 6.3 
Naphthalene 1121 9 
Trichloroethene 6/21 3J 
cis-1 ,2-Dichloroethene 1121 156 J 
n-Butylbenzene 1121 4 

SVOCs (Jlg/kg) 
Benzoic acid 1121 388 
Benzyl butyl phthalate 8/21 200 
bis(2-Ethylhexyl) phthalate 9/21 195 

Pesticides (Jlldkg) 
p,p'-DDD 3/6 7.1 
p,p'-DDE 4/6 10 
p,p'-DDT 4/6 9 

PCBs (Jlldkg) 
PCB-1254 (Aroclor-1254) 3/4 79 
Dioxins (nldk~) 
Octachlorodibenzo-p-dioxin 515 437.213 
Heptachlorinated dibenzo-p-dioxins (total) 515 10.885 
1 ,2,3,4,6, 7,8-Heptachlorodibenzo-p-dioxin 515 10.885 
Hexachlorinated dibenzo-p-dioxins (total) 315 4.625 
1,2,3,4, 7 ,8-Hexachlorodibenzo-p-dioxin 115 1.362 

LHAAP Group 4 Sites 
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Maximum Maximum 
Detected Detected 

Value Location 

11,400 50SB04 (I) 

6.53 50SS07 (1) 
871 50SB02 (I) 

2.7 50SB02 (I) 

3,100 50SB06 (I) 

38 50SS07 (1) 
45.1 50SB02 (l) 
26.5 50SB02 (I) 

47,800 50SB02 (l} 

33 J 50SB02 (I) 
2,590 50SB03 (1) 
562 50SB06 (1) 
59.5 50SB02 (1) 
1,000 50SB06 (1) 
2.92 50SS07 (I) 
780 50SB02 (I) 

12 50SB06 (1) 
60 50SS07 (1) 
103 50SB02 (I) 

36.1 50SB09 (I) 

4 50SBOI (I) 

6.3 50SB06 (I) 

9 50SBOI (I) 
519 50SB02 (1) 

156 J 50SB02 (I} 

4 50SBOI (I) 

388 50SS05 (1) 
949 50SS04 (1) 
398 50SB01 (I) 

18 50SB06 (I) 

45 50SB06 (1) 

41 50SB06 (I) 

430 50SB06 (1) 

3,177.87 50SB06 (1) 

432.18 50SB06 (1) 

174.64 50SB06 (1) 

53.46 50SB06 (1) 

1.36 50SB06 (1) 

PCL 

260,000 
13 

220 
0.92 

1,200 
2,000 
520 

1.5 

5,100 
230 

l.l 

5,100 
3,500 

270 

39,000 
7,100 

47,000 
17 

120 

280,000 
4,000,000 

82,000 

15,000 
13,000 
17,000 

5,300 

LHAAP 
Surface Soil 
Background 

Value 

20,700 
29.7 
287 
NA 

1,090 
22.8 
19.1 
6.7 

31,000 
17.4 
474 

2,330 
6.3 
481 
ND 
NA 
13.3 
NA 
16.2 
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Analyte 
1,2,3,6, 7 ,8-Hexachlorodibenzo-p-dioxin 
1 ,2,3, 7 ,8,9-Hexachlorodibenzo-p-dioxin 

Pentachlorinated dibenzo-p-dioxins (total) 

1 ,2,3, 7 ,8-Pentachlorodibenzo-p-dioxin 

Furans (ng/lq~) 
Octach1orodibenzofuran 

Heptachlorinated dibenzofurans (total) 

1 ,2,3,4,6, 7 ,8-Heptachlorodibenzofuran 
1 ,2,3,4, 7 ,8, 9-Heptachlorodibenzofuran 
Hexachlorinated dibenzofurans (total) 
1 ,2,3,4, 7 ,8-Hexachlorodibenzofuran 
1 ,2,3 ,6, 7,8-Hexachlorodibenzofuran 
1 ,2,3, 7 ,8,9-Hexachlorodibenzofuran 
2,3,4,6, 7 ,8-Hexachlorodibenzofuran 
Pentachlorinated dibenzofurans (total) 
I ,2,3, 7 ,8-Pentachlorodibenzofuran 

1 = value is estimated 
LHAAP = Longhorn Army Ammunition Plant 
NA =not analyzed 
ND = not detected 
PCB = polychlorinated biphenyl 

Table 11-4 (continued) 

Frequency 
of 

Detections 
3/5 
1/5 

115 
115 

515 
515 
515 
115 
515 
515 
1/5 
115 
1/5 
4/5 

115 

Minimum Maximum Maximum 
Detected Detected Detected 

Value Value Location 
1.32 5.61 50SB06 (I) 

3.097 3.1 50SB06 (1) 
1.102 1.1 50SB06 (I) 

0.758 0.76 50SB06 (I) 

2.927 78.89 50SB06 (I) 

1.393 27 50SB06 (l) 

1.393 25.69 50SB06 (I) 

1.313 1.31 50SB06 (l) 

1.434 48.37 50SB06 (1) 

0.622 23.44 50SB06 (I) 

2.131 2.13 50SB06 (1) 
0.507 0.51 50SB06 (I) 

3.112 3.11 50SB06 (I) 

1.524 32.7 50SB06 (1) 

10.89 J 10.89 J 50SB06 (I) 

PCL =protective concentration level 
Rl = remedial investigation 
SVOC = semi volatile organic compound 
VOC = volatile organic compound 
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LHAAP 
Surface Soil 
Background 

PCL Value 

-

dioxin sediment result was an order of magnitude Jess than the soil results. The sediments are not 
contaminated with organics from Site 50. 

11.4.2.2 Metals 

Fourteen metals were detected above background in the sediment samples. Five metals (barium, 

beryllium, cadmium, lead, and selenium) were also detected at concentrations exceeding their respective 

PCLs. 

Barium, with a PCL of 220 mg/kg, was detected above the PCL in one sample (50SD05) at a concentration 

of 310 mg/kg. Beryllium, with a PCL of 0.92 mg/kg, was detected above the PCL in five samples 

(50SD01, 50SD04, 50SD05, 50SD07, and 50SD08) at a maximum concentration of 2.66 mglkg. 

Cadmium, with a PCL of 0.75 mglkg, was detected above the PCL in one sample (50SD04) at a 

concentration of 0.923 mglkg. Lead, with a PCL of 1.5 mglkg, was detected above the PCL in four sample 

locations (50SD03, 50SD04, 50SD05, and 50SD08) at a maximum concentration of 71.7 mglkg. 

Selenium, with a PCL of 1.1 mglkg, was detected above the PCL in four samples (50SD03, 50SD04, 

50SD05, and 50SD08) at a maximum concentration of 3.44 mg/kg. Sediment sample locations 50SD04 

and 50SD05 each had four analytes exceeding both the background and PCL. These levels do not indicate 

significant contamination but are slightly elevated. Goose Prairie Creek sampling location 50SD06 is 

downstream of the site and did not have contamination above PCL levels. The upstream sampling location 
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Table 11-5 
Summary of Detected Constituents in Sediment Samples, Site 50, Group 4 RI, LHAAP, Karnack, Texas 

Analyte 
Metals (111Wkg) 
Aluminum 

Arsenic 

Barium 

Beryllium 

Cadmium 
Calcium 

Chromium, total 

Cobalt 

Copper 

Iron 

Lead 
Magnesium 

Manganese 

Nickel 
Potassium 
Selenium 

Sodium 
Strontium 
Vanadium 

Zinc 

Anions (!lg/kg) 
Cyanide 
Physical properties (mglkg) 

Total organic carbon 

VOCs (!lg/kg) 
Acetone 
Methyl ethyl ketone (2-butanone) 

Methylene chloride 
lp-Cymene (p-isopropyltoluene) 
Trichloroethene (TCE) 
cis- I ,2-Dichloroethene 

Pesticides (!lg/kg) 
p,p'-DDD 
p,p'-DDT 
Dioxins (nglkg) 
Octachlorodibenzo-p-dioxin 
Heptachlorinated dibenzo-p-dioxins (total) 
I ,2,3,4,6, 7 ,8-Heptachlorodibenzo-p-dioxin 

Hexachlorinated dibenzo-j>_-dioxins (total) 

Furans (ng/kg) 
Octachlorodibenzofuran 

Heptachlorinated dibenzofurans (total) 

I ,2,3,4,6,7 ,8-Heptachlorodibenzofuran 

Hexachlorinated dibenzofurans (total) 

I ,2,3,4,7 ,8-Hexachlorodibenzofuran 

2,3,7 ,8-Tetrachlorodibenzofuran 

J = value is estimated 

LHAAP = Longhorn Army Ammunition Plant 
N A = not analyzed 

LHAAP Group 4 Sites 
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LHAAP 
Frequency Minimum Maximum Maximum Surface Soil 

of Detected Detected Detected Background 
Detections Value Value Location PCL Value 

9/9 2,600 9,200 50S004 (l) 260,000 20,700 
9/9 1.2 19.3 50S008 (1) 13 29.7 
9/9 19.8 310 50S005 (l) 220 287 
519 0.938 2.66 50S008 (l) 0.92 NA 
1/9 0.923 0.923 50S004 (l) 0.75 NO 
919 480 5,600 50S008 (l) 1,090 
9/9 8.2 59 50S005 (l) 1,200 22.8 
719 4.1 31 50S005 (l) 2,000 19.1 
8/9 3.8 24.2 50S004 (1) 520 6.7 
919 10,000 40,000 50S005 (l) 31,000 
9/9 7.74J 71.7 50S005 (l) 1.5 17.4 
619 450 5,000 50S007 (l) 474 
9/9 72.8 J 1,120 50S005 (l) 5,100 2,330 
619 6.4 37 50S007 (l) 230 6.3 
619 950 2,900 50S005 (l) 481 
4/9 1.5 3.44 50S004(1) 1.1 NO 
3/9 230 900 50S004 (I) NA 
417 12 82 50S007 (I) 13.3 
9/9 19 81 50SD08 (I) 5,100 NA 
919 30 570 50SD04 (I) 3,500 16.2 

1/6 947.9 947.9 50SD05 (I) 20,000 

616 201,000 785,000 50SD05 (l) 

3/8 1.7 II 50SD08 (I) 7,100 

116 2.4 2.4 50SD08 (l) 44,000 

3/8 4.4 5.7 50SD08 (1) 6.5 
1/8 14 14 50SD05 (I) 

218 0.77 33 50SD02 (I) 17 

1/8 115 115 50SD02 (l) 120 

112 2.7 2.7 50SD08 (I) 15,000 

1/2 3 3 50SD08 (I) 17,000 

212 44.351 114.239 50SD06 (I) 

212 4.568 6.63 50SD08 (I) 

212 2.015 2.141 50SD06 (l) 

l/2 0.73 0.73 50SD08 (l) 

212 0.391 0.752 50S006(1) 

l/2 0.75 0.75 50S006 (l) 

1/2 0.31 0.31 50S006 (l) 

112 0.74 0.74 50SD06 (l) 

212 0.22 0.53 50SD06 (l) 

2/3 0.299 0.386 50SD08 (l) 

ND = not detected RI = remedial investigation 
PCL =protective concentration level VOC = volatile organic compound 
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50SD05 had beryllium and lead concentrations above PCLs. Site 50 does not appear to be contributing to 

Goose Prairie Creek sediment contamination. 

11.4.3 Surface Water Results 

During the Phase III Rt six surface water samples were collected at Site 50 as shown on Figure 11-1. 

Table 11-6 presents detected constituent concentrations in surface water. 

11.4.3.1 Organic compounds 

Three VOCs (acetone, cis-1,2-DCE, and TCE) and two SVOCs [2,6-dinitrotoluene and bis(2-ethylhexyl) 

phthalate] were detected in surface water samples at concentrations below their TWQS and even drinking 

water standards. 

Three dioxin/furan compounds (1,2,3,4,6,7,8-heptachlorodibenzo-p-dioxin, total heptachlorodibenzo-p

dioxin, and octachlorodibenzo-p-dioxin) were detected in surface water samples. There are no comparison 

criteria for dioxin/furan compounds. The maximum detected value was 3.70 Jlg/L for octachlorodibenzo

p-dioxin. 

11.4.3.2 l\letals 

Fifteen metals were detected in the surface water samples. Aluminum, arsenic, copper, lead, thallium and 

zinc were detected at concentrations exceeding TWQS values. Aluminum was detected at six sample 

locations at concentrations ranging from 1.1 mg!L to 11 mg!L. Aluminum TWQS was exceeded in the 

Goose Prairie Creek samples, both upgradient and downgradient of Site 50. Copper was detected at 

29 J..tg/L upstream of the site. Lead was detected between 3 and 6 J.Lg/L throughout Goose Prairie Creek 

(compared to TWQS of 2.52 J.lg/L). 

11.4.4 Groundwater Results 

During the Phase III RI and additional investigations, eight groundwater samples were collected at Site 50. 

Monitoring well locations are presented on Figure 11-1. The Phase III groundwater samples were analyzed 

for VOCs, SVOCs, explosive compounds, and metals. One sample (50WW01) was also analyzed for 

pesticides/PCBs and dioxin/furan compounds. Three of the wells were later sampled for common anions 

only. Table 11-7 summarizes metal and VOC detected constituents in groundwater at Site 50. 

11.4.4.1 Organic compounds 

Six VOCs (1,1-DCE, 1,2-DCA, cis-1,2-DCE, PCE, TCE, and vinyl chloride) were detected in the 

groundwater samples from well 50WW02 at concentrations exceeding their respective PCLs. The TCE 
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Table 11-6 
Summary of Detected Constituents in Surface Water Samples, Site 50, Group 4 Rl, LHAAP, Karnack, Texas 

Frequency Minimum Maximum 
of Detected Detected 

Analyte Detections Value Value 
Metals (J..lg/L) 

Aluminum 717 1,100 11,000 
Antimony 617 5 57 
Arsenic 117 13 13 
Barium 117 290 290 
Beryllium 117 1.4 1.4 
Calcium 6/7 7,200 15,000 
Chromium, total 117 10 10 
Copper 217 29 44 
Iron 717 I,500 I2,000 
Lead 717 3 69 
Manganese 617 I9 1,200 
Sodium 317 7,600 9,000 
Strontium 317 60 80 
Thallium 417 1.6 46 

~inc 517 20 470 

Anions (gg/L) 
Cyanide 1/6 I 1 I I 
Physical properties (mg!L) 
Hardness (as CaC03) 616 36 68 

VOCs (Jlg/L) 

Acetone 1/6 2.9 2.9 
Trichloroethene 2/6 4.4 12 
cis-1.2-Dichloroethene 1/6 3.3 3.3 

SVOCs (J..lg/L) 

2,6-Dinitrotoluene 1/6 11 11 
bis(2-Ethylhexyl) phthalate 1/6 7.3 7.3 
Dioxins (pg!L) 
Octachlorodibenzo-p-dioxin 4/4 63.162 369.214 
Heptachlorinated dibenzo-p-dioxins (total) 3/4 2.691 17.74 J 
l ,2,3,4,6,7 ,8-Heptachlorodibenzo-p-dioxin 2/4 8.043 J 9.8 

"Lowest value of human health and aquatic life TWQS. Assumes hardness of I 00 mg/L as CaC03• 

1 = value is estimated 
LHAAP = Longhorn Army Ammunition Plant 
Rl = remedial investigation 

SVOC = semi volatile organic compound 
TWQS =Texas Water Quality Standards 
VOC = volatile organic compound 

Maximum 
Detected 
Location TWQS8 

50SW03 (1) 991 
50SW08 (I) 4,300 
50SW03 (1) 1.4 
50SW03 (1) 
50SW03 (1) -
50SW08 (1) 

50SW03 (1) 178 
50SW03 (1) 12.3 
50SW03 (1) 
50SW03 (1) 2.52 
50SW03 (1) 

50SW07 (1) 

50SW05 (2) 
50SW08 (1) 6.3 
50SW04 (1) 104 

50SW05 (1) 10.7 

50SW08 (1) 

50SW03 (1) 
50SW05 (1) 612 
50SW05 (1) 

50SW05 (1) 
50SW03 (1) 59 

50SW06 (1) 
50SW06 (1) 
SOSW06 (1) 

level detected was 22 mg/L. TCE was also detected in monitoring well 50WW04 at a concentration that 

exceeded the PCL value. Also detected in groundwater samples collected from well 50WW02 was 

cis-I ,2-DCE. 

Three dioxin/furan compounds ( 1 ,2,3,4,6, 7 ,8-heptachlorodibenzo-p-dioxin, total heptachlorodibenzo-p

dioxin and octachlorodibenzo-p-dioxin) were detected in the two groundwater samples at low 

concentrations (maximum of 275 pg/L). 
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Table 11-7 
Summary of Detected Constituents in Groundwater Samples, Site SO, Group 4 RI, LHAAP, Karnack, Texas 

Analyte 
Metals {J.!g/L) 
Aluminum 
Antimony 
Beryllium 
Calcium 
Chromium, total 
Copper 

Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Sodium 
Strontium 
Zinc 

Anions (!lg/L) 
Perchlorate 
VOCs (!lg/L) 
1,1,2-Trichloroethane 
1, I-Dichloroethane 
1,1-Dichloroethene 
1,2-Dichlorobenzene 
1,2-Dichloroethane 
l ,4-Dichlorobenzene 
Benzene 
Chloroform 
lsopropylbenzene (cumene) 
Methyl ethyl ketone (2-butanone) 
Methylene chloride 
Naphthalene 
Tetrachloroethene 
Toluene 
Trichloroethene 
Vinyl chloride 
cis-1,2-Dichloroethene 
trans- I ,2-Dichloroethene 
Dioxins (pg/L) 
Octachlorodibenzo-p-dioxin 
Heptachlorinated dibenzo-p-dioxins (total) 
I ,2,3 ,4,6, 7,8-Heptachlorodibenzo-p-dioxin 

Explosives (J..tg/L) 

Tetryl 

J = value is estimated 
LHAAP = Longhorn Army Ammunition Plant 
NA =not analyzed 
ND = not detected 
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Frequency 
of 

Detections 

4/4 
3/4 
l/4 
4/4 
4/4 
1/4 
4/4 
3/4 
4/4 
4/4 
3/4 
4/4 
4/4 
4/4 

6/11 

l/8 
l/8 
l/8 
l/8 
l/8 
l/8 
l/8 
2/8 
l/8 
I/9 
l/8 
l/8 
l/8 
l/8 
8/9 
118 
7/9 
1/8 

Ill 

1/1 
1/1 

115 

Minimum Maximum Maximum 
Detected Detected Detected 

Value Value Location 

2,400 J 9,6001 50WW01 (1) 

9 14 50WW02 (1) 
0.8 0.8 50WW01 (1) 

12,000 200,000 50WW04 (I) 
30 J 200 50WW03 (I) 
41 4I 50WW03 (l) 

3,600 Il,OOO 50WWOI (I) 
7 8 50WWOI (I) 

9,600 IOO,OOO 50WW04 (I) 
98 J I,I 10 50WW03 (I) 
60 690 50WW03 (1) 

140,000 790,000 50WW04 (I) 
250 3,400 50WW04 (1) 

30 50 50WW01 (1) 

1.6 18,000 50WW02 (1) 

3.6 3.6 50WW02 (I) 
32 32 50WW02 (I) 

50 50 50WW02 (I) 
8.5 8.5 50WW02 (I) 

98 98 50WW02 (1) 

1.2 1.2 50WW02 (l) 

2.2 2.2 50WW02 (I) 
0.63 25 50WW02 (l) 
0.9 0.9 50WW02 (1) 

440 J 440J 50WW02 (1) 

l I 50WW02 (1) 
1.3 1.3 50WW02 (1) 
35 35 50WW02 (1) 

0.69 0.69 50WW02 (I) 
0.57 22,000 50WW02 (1) 

100 IOO 50WW02 (1) 
0.64 4,400 50WW02 (1) 

15 15 50WW02 (1) 

275.671 275.67I 50WWOI (I) 

63.387 63.387 50WW01 (1) 

25.672 25.672 50WW01 (1) 

5.4J 5.4 J 50WW02 (I) 

PCL = protective concentration level 
Rl =remedial investigation 
VOC = volatile organic compound 

PCL 

73,000 
6 
4 

IOO 
1,300 

I5 

IO,OOO 
I,500 

22,000 
22,000 

66 

5 
7,300 

7 
600 

5 
75 
5 

80 

44,000 
5 

1,500 
5 

1,000 
5 
2 

70 
100 

LHAAP 
Groundwater 
Background 

Value 

13,400 
ND 
NA 

308,000 
110 
43 

68,000 
300 

277,000 
11,800 

60 
1,470,000 

6,150 
230 
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11.4.4.2 Metals and anions 

Four metals were detected in the groundwater samples at concentrations exceeding background with two of 

the metals (antimony and chromium) detected at concentrations that exceed PCL values. Antimony 

exceeded the PCL (0.006 mg!L) for groundwater in wells 50WW02 (0.014 mg!L), 50WW03 

(0.011 mg!L), and 50WW04 (0.009 mg!L), while chromium exceeded background and the PCL (0.1 mg!L) 

for groundwater in well 50WW03 (0.2 mg!L). These are relatively low levels of groundwater 

contamination. 

However, perchlorate levels were quite high (18,000 Jlg/L) in well 50WW02. Well 50WW03 also had 

elevated levels of perchlorate. Just on the other side of 51st Street from the site is a significant source of 

perchlorate-the soil near Building 25C. This is the likely source of the groundwater perchlorate 

contamination. 

11.5 CONTAMINANT FATE AND TRANSPORT 

There was no significant contamination in. the soil that could act as a source of contaminant migration. 

Likewise, due to the very low levels (and consistent levels between upstream and downstream locations) in 

sediment and surface water, there is no evidence of impact on these media from Site 50. The groundwater 

does have elevated VOC levels, primarily in the center of the site, and yet the source is unknown. The 

release of collected sump water is unlikely to have caused such high levels of VOCs in 50WW02. The 

high perchlorate levels in the groundwater are most likely from another source such as soils around 

Building 25C. 

The chlorinated hydrocarbon compounds in groundwater at Site 50-1,1-DCE; 1,2-DCA; cis-1,2-DCE; 

PCE; TCE; and vinyl chloride-can be biologically degraded, but only under severely reducing conditions. 

There is no evidence that the conditions at Site 50 are reducing. Thus, these compounds will travel with 

the groundwater until they either enter a reducing environment, or are diluted and dispersed to less than 

their respective detection limits. Perchlorate and VOCs may be entering Goose Prairie Creek although 

current monitoring results show little current impacts. 
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12.0 SITE 60: PESTICIDE STORAGE BUILDINGS 

This section presents the results of the investigation activities performed at Site 60 (Pesticide Storage 

Buildings). The purpose of the RI was to define the nature and extent and fate and transport of soil, 

sediment, and surface water contamination at the site. This section describes the site background, 

physical characteristics, and investigations activities. It compiles the analytical data generated during the 

Group 5 site investigation, and Phase I and Phase III work to document the nature and extent of the 

contamination detected at Site 60. 

12.1 SITE BACKGROUND 

12.1.1 Site Description 

Site 60 consists of three buildings (411, 411A and 714) and a shed (TS-80). These buildings were 

reportedly used for the storage of pesticides and herbicides. Buildings 411 and 411A and shed TS-80 

were located on the west side of Avenue T (Figure 12-1). Building 714 was located on 9th Street, 

northwest of Avenue G. Building 714 was located approximately 500 feet northwest of the area 

encompassing Buildings 411 and 411A, and Shed TS-80. The three buildings had concrete floors with no 

curbs at entryways, and the shed had an earthen floor. 

12.1.2 Site History 

Records indicated that pesticides and herbicides were originally stored in Building 714 and that, in 1970, 

the stock was moved to Building 411. A site visit and communications with LHAAP personnel indicated 

Building 411A and Shed TS-80, not Building 411, may have been used as a pesticide and herbicide 

storage area. Industrial solid wastes and possibly hazardous wastes may have been generated by these 

activities. Two sumps (S-106 and S-122) are located near Buildings 411 and 411A and Shed TS-80; one 

sump (S-113) is located near Building 714. Sump S-113 is included in the Site 35A discussion. 

Information on the capacity, dimensions, and operational status of these sumps can be found in 

Section 4.0 of this report. The current site layout is shown on Figure 12-1. 

12.2 PHYSICAL CHARACTERISTICS OF SITE 

This section describes physical conditions at Site 60. Subjects addressed include surface features and 

hydrology, geology and soils, and hydrogeology. Information presented in this section is based on data 

obtained from the investigation activities and the reports documenting previous investigations. 
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12.2.1 Surface Features and Hydrology 

Site 60 is located in the northwestern portion of LHAAP near the steam plant and shops area within 

Site 35A. Surface features at the site include asphalt paved roads and parking areas around the buildings. 

Buildings 411 and 411A and Shed TS-80 encompasses approximately 1 acre as shown on Figure 12-1. 

Building 714 encompasses approximately 0.25 acres. The area around the buildings is open with 

grass-lined drainage ditches and a graveled, fenced-in storage area. 

Runoff from the area of Building 411 is generally into grated culverts around the building. Runoff from 

the area of Building 411A and Shed TS-80 is generally toward the southeast. Runoff and culvert 

discharge are collected by a drainage ditch that arcs between areas of Buildings 411 and 411A and 

eventually empties into Goose Prairie Creek. 

Runoff from the area of Building 714 is generally into a grass-lined drainage ditch parallel to 9th Street 

and A venue G. This drainage ditch carries runoff southwest, parallel to Avenue G, into a tributary of 

Goose Prairie Creek. 

12.2.2 Geology and Soils 

General soil and geologic maps indicate that the site is situated on the outcrop of the Wilcox Group. The 

Wilcox Group materials at the site generally consist of a few feet of residually derived soils and fill 

material overlying silts, clays, and sands of the Wilcox Group. 

Surficial soils in the area of Buildings 411 and 411A range in thickness from 0 to 1.9 feet and consist of 

brown, silty sand grading into a gray-to-brown silt and clay. This material is underlain by gray clay, silt, 

and silty sand layers to a depth greater than 9 feet. The soils encountered in the soil borings were 

generally moist with some thin saturated zones. 

Surficial soils in the area of Building 714 range in thickness from 0 to 1 foot and consist of brown, silty 

sand grading into gray clay. This material is underlain by a gray clay layer with a few silty sand zones to 

a depth greater than 9 feet. 

12.2.3 Hydrogeology 

No monitoring wells have been installed as part of a Site 60 investigation activity. However, several exist 

in the area and are discussed in detail in Section 5.0, Site 35A. The general groundwater flow direction in 

the shallow saturated zone, based on the site-wide LHAAP potentiometric surface map (Figure 1-3), is to 

the northeast. 
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12.3 REMEDIAL INVESTIGATION ACTIVITIES 

This section describes the activities completed during the Phase I Rl, 1995 Group 5 site investigation, and 

Phase III RI at Site 60. Subjects addressed include surface water, sediment, and soil investigations. 

Results from groundwater investigation at Site 35A that are relevant are reiterated here. Table 12-1 

summarizes the field activities completed during each investigation phase. 

12.3.1 Source Investigation 

The primary sources of potential contaminants at Site 60 are the pesticides and herbicide storage within 

the buildings as well as the material that may have been spilled during operations. A media sampling and 

analysis program was developed for Site 60 to assist in determining whether a release of potential 

contaminants from previous operations has impacted the area sediments, surface water, and soils. No 

source material remains to be sampled. 

12.3.2 Surface Water and Sediment Investigation 

During the Phase III RI, two sediment samples (60SD01 and 60SD02) and two surface water samples 

(60SW01 and 60SW02) were collected at the locations shown on Figure 12-1. The areas targeted for 

investigation were in drainage ways along the northwestern and southeastern areas of the site. Surface 

water and sediment samples were analyzed for pesticides and herbicides. 

12.3.3 Surface and Subsurface Soil Investigation 

During the Phase I investigation, two soil borings (LHS12201 and LHS12202) were completed near sump 

S-122. These are not shown on Figure 9-1 but are located near the sump. A 0.5-foot bgs surface and a 

Table 12-1 
Investigation Activities, Site 60, Group 4 RI, LHAAP, Karnack, Texas 

Phase I 

• Completed 2 soil borings (LHS12201 and LHS12202) at sump S-122 
Group 5 SI 

• Collected 15 surface soil samples (60SS01 through 60SS15) 

• Collected 27 soil samples (60SB01 through 60SB03, 60SB06 through 60SB08, 60SB11 through 
60SB13) at intervals of 1-3, 3-5, and 5-7 feet from 9 soil boring locations 

Phase III 

• 2 sediment and 2 surface water samples were collected (60SD01 and 60SD02 and 60SW01 and 
60SW02) 

• Collected 18 soil samples (60SS11 through 60SS21, 60SB22, and 60SS23 through 60SS26) from 
16 sample locations 

• Collected 1 surface and 1 subsurface soil sample near sump S-122 

LHAAP = Longhorn Army Ammunition Plant 
RI = remedial investigation 
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/~ 4-foot bgs subsurface soil sample were collected from each boring. A second subsurface soil sample was 

also collected from boring LHS 12202 at 5.4 feet bgs. All five soil samples were submitted for laboratory 

analyses for VOCs, SVOCs, and metals. 

During the Group 5 site investigation, 42 soil samples were collected from 24 locations (60SS01 through 

60SS15, 60SB01 through 60SB03, 60SB06 through 60SB08, and 60SB11 through 60SB13) and analyzed 

for pesticides and herbicides. Samples collected from locations 60S SO 1 through 60SS 15 were surface 

soil samples, while samples from locations 60SB01 through 60SB03, 60SB06 through 60SB08, and 

60SB 11 through 60SB 13 were collected from 1 to 3, 3 to 5, and 7 to 9 feet bgs. 

During the Phase III RI, 18 soil samples were collected from 16 locations (60SS11 through 60SS21, 

60SB22, and 60SS23 through 60SS26) and analyzed for pesticides and herbicides. The three samples 

collected from soil boring 60SB22 were also analyzed for VOCs, SVOCs, PCBs, explosive compounds, 

metals, and dioxins/furans. There was an error in location identification during the Phase III RI that used 

sample location numbers 60SS11 through 60SS14 in the area of Buildings 411 and 411A. These location 

identifications were already used during the site investigation field activities in the area of Building 714. 

However, since unique sample numbers were used at each location, the results for each location are 

discemable from the others. 

Additionally, during the Phase III RI, surface (0 to 0.5 feet) and subsurface (3 to 5 feet) soil samples were 

collected near sump S-122 and analyzed for pesticides, PCBs, dioxins/furans, and metals. 

Recovered soil samples from each soil boring were visually classified for lithologic characteristics using 

the USCS and recorded on the geologic boring logs presented in Appendix A. Soil samples were 

screened in the field with an ionization detector (PID or FID) to detect the presence of VOCs in the 

samples. 

12.3.4 Groundwater Investigation 

Wells LHSMW06 and LHSMW02, part of Site 35A investigations, are located adjacent to the pesticide 

buildings. Three rounds of sampling for VOC, SVOC, explosive, and metals analyses have been 

conducted. Pesticide analysis has not been conducted on samples from these wells. Results from these 

wells will be used in the fate and transport section. See Section 5.0 for a nature and extent discussion. 

12.4 NATURE AND EXTENT OF CONTAMINATION 

Site investigations to delineate the extent of contamination resulting from past activities at Site 60 

included the Phase I RI in 1993, the Group 5 site investigation performed in 1995, and the Group 4 Phase 

III RI conducted in 1998. The following sections summarize the detected compounds and associated 

concentrations for the soil, sediment, and surface water samples. 

performed during each investigation are summarized in Table 12-2. 
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Table 12-2 
Analytical Test Summary, Site 60, Group 4 RI, LHAAP, Karnack, Texas 

Investigation/ 
Medium VOCs SVOCs 

Phase I 
Surface Soil 2 2 
Subsurface Soil 3 3 
GroupS SI 
Surface Soil 
Subsurface Soil 
Phase Ill 
Surface Water 
Sediment 
Surface Soil 1 1 
Subsurface Soil 2 2 

LHAAP = Longhorn Army Ammunition Plant 
PCB =polychlorinated biphenyl 

Analytical Tests 

Dioxins/ Explosive 
Pesticides PCBs Herbicides Furans Metals Compounds 

2 
3 

15 15 -
27 27 

2 2 
2 2 
17 2 16 2 2 2 
3 3 3 3 3 

Rl =remedial investigation SI =site investigation 
SVOC =semi volatile organic compound VOC = volatile organic compound 

The following subsections summarize the compounds detected for each medium sampled at Site 60. The 

analytical results are compared and compounds that exceeded the TRRP Tier I PCLs and LHAAP 

background values, where applicable, are identified. 

12.4.1 Soil Results 

A total of 34 surface and 33 subsurface soil samples were collected during the Phase I RI, Group 5 site 

investigation, and Phase III RI sampling at Site 60. Soil samples were analyzed for some or all of the 

following: VOCs, SVOCs, pesticides/PCBs, herbicides, explosive compounds, dioxins/furans, and 

metals. Table 12-3 summarizes detected results. 

12.4.1.1 Organic compounds 

Five soil samples were collected from two soil borings located near sump S-122 during the Phase I RI. 

No VOCs or explosive compounds were detected. Di-n-butylphthalate was detected at a concentration of 

34 7 J..lg/kg in the sample collected from 0.5 to 1.0 feet bgs. 

During the Group 5 site investigation and Phase III RI, five pesticide compounds (aldrin, dieldrin, 

endosulfan sulfate, 4,4' -DDE, and 4-4' -DDT) were detected in the soil samples collected at Site 60. 

Aldrin was detected in one sample at an estimated concentration of 2.41 J..lg/kg, dieldrin was detected in 

three samples at a maximum concentration of 25,404 J..lg/kg, endosulfan sulfate was detected in one 

sample at an estimated concentration of 0.7J J.Lg/kg, 4,4' -DDE was detected in six samples with a 

maximum concentration of 203 J..lg/kg, and 4-4' -DDT was detected in three samples at a maximum 
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Table 12-3 
Summary of Detected Constituents in Soil Samples, Site 60, Group 4 RI, LHAAP, Karnack, Texas 

Analyte 
Metals (mg/kg) 
Aluminum 
Arsenic 
Barium 
Calcium 
Chromium, total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Strontium 
Vanadium 
Zinc 
SVOCs (J.lg/kg) 
Di-n-butyl phthalate 

Pesticides (J.lg/kg) 
Aldrin 
Dieldrin 
Endosulfan sulfate 
lp,p'-DDE 
[p.p'-DDT 

Herbicides (J.lg/kg) 
Silvex (2,4,5-TP) 
Dioxins (ng/kg) 
Octachlorodibenzo-p-dioxin 
Heptachlorinated dibenzo-p-dioxins (total) 
1,2,3 ,4,6, 7,8-Heptachlorodibenzo-p-dioxin 
Hexachlorinated dibenzo-p-dioxins (total) 
1,2,3,6, 7 ,8-Hexachlorodibenzo-p-dioxin 
1,2,3, 7 ,8,9-Hexachlorodibenzo-p-dioxin 
Furans (ng/kg) 
Octachlorodibenzofuran 
Heptachlorinated dibenzofurans (total) 
1,2,3,4,6, 7,8-Heptachlorodibenzofuran 
Hexachlorinated dibenzofurans (total) 
1,2,3,4, 7 ,8-Hexachlorodibenzofuran 
Pentachlorinated dibenzofurans (total) 
l ,2,3, 7 ,8-Pentachlorodibenzofuran 

J = value is estimated 
LHAAP = Longhorn Army Ammunition Plant 
NA =not analyzed 
ND = not detected 

LHAAP Group 4 Sites 
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Frequency 
of 

Detections 

8/8 
8/8 
8/8 
6/8 
8/8 
5/8 
6/8 
8/8 
8/8 
5/8 
8/8 
3/5 
6/8 
l/8 
5/8 
515 
8/8 

l/8 

l/62 
3/62 
1/62 
6/62 
3/62 

2/58 

515 
515 
515 
4/5 
l/5 
l/5 

3/5 
1/5 
3/5 
2/5 
315 
l/5 
l/5 

Minimum Maximum Maximum 
Detected Detected Detected 

Value Value Location PCL 

2,900 17,800 LHS12201 (l) 260,000 
1.54 4.6 LHS 12202 (1) 13 
46 169 LHS12202 (1) 220 
540 1,520 LHS 12202 (l) 

5.9 20.6 LHS 12201 (1) 1,200 
5.8 10.2 LHS 12201 (1) 2,000 
3.8 7.2 LHS12~01 (1) 520 

4,700 18,000 LHS12201 (l) 

5.25 14.1 LHS 12202 (1) 1.5 
951 1,290 LHS12201 (1) 

173 610 LHS 12202 (1) 5,100 
4.8 13 SUMP122 (1) 230 
590 1,910 LHS12201 (1) 

1.78 1.78 60SB22 (l) 1.1 
18.5 40.1 LHS12201 (l) 

10 37 SUMP122 (1) 5,100 
6.4 33.9 LHS12201 (l) 3,500 

347 347 LH-SI22-02 (1) 5,000,000 

2.4 J 2.4J 60SB13 (l) 

6.3 25,404 60SS03 (l) 

0.7 J 0.71 60SB13 (l) 

18.73 203 60SSI2 (l) 
16.07 J 458 J 60SSOI (l) 

4.18 6.02 60SS07 (l) 

225.256 13,645.17 SUMP122 (l) 

6.596 132.396 SUMP122 (1) 

2.622 62.824 SUMP122 (l) 

1.026 J 3.661 60SB22 (l) 

1.442 1.442 SUMP122 (1) 
1.904 1.904 SUMP122 (l) 

2.048 26.55 SUMP122 (l) 

9.686 9.686 SUMP122 (l) 

0.877 J 9.686 SUMP122 (1) 

2.729 21.008 SUMP122 (1) 

0.695 18.717 SUMP122 (1) 
12.124 12.124 SUMP122 (1) 

2.002 2.002 SUMP122 (1) 

PCL =protective concentration level 
RI = remedial investigation 
SVOC =semi volatile organic compound 

120 
55 

7,000,000 
13,000 
17,000 

2,600 

LHAAP 
Surface Soil 
Background 

Value 

20,700 
29.7 
287 

1,090 
22.8 
19.1 
6.7 

31,000 
17.4 
474 

2,330 
6.3 
481 
ND 
13.3 
NA 
16.2 
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estimated concentration of 458Jf.lg/kg. The dieldrin concentration of 25,404 f.lg/kg from surface soil 

sample LH60SS03 far exceeded the PCL value of 55 f.lg/kg. One herbicide, silvex, was detected twice at 

concentrations of 4.18 f.lg/kg and 6.02 f.lg/kg. Thirteen dioxins/furans were detected in soil samples; 

however, these were at low levels similar to those found throughout LHAAP. The maximum 

octachlorodibenzo-p-dioxin result was 1.4 f.lg/kg; roughly 40 percent of the detected results at LHAAP 

were greater. 

12.4.1.2 Metals 

In the two surface soil samples collected during the Phase I RI, five metals (copper, magnesium, 

potassium, strontium, and zinc) were detected at concentrations exceeding the LHAAP background levels 

for surface soil, however none of these results exceeded their respective PCL. In the three subsurface soil 

samples, three metals (barium, lead, and manganese) were detected at concentrations exceeding the 

LHAAP background levels for subsurface soil. Lead was detected at 14.1 mg/kg in the sample from 

5.4 to 5.9 feet bgs at location LH12202, which is higher than both the PCL (1.5 mg/kg) and subsurface 

background (13.0 mg/kg). 

During Phase III, three metals (potassium, selenium, and vanadium) were detected at concentrations 

exceeding the LHAAP background. Selenium was detected at a concentration of 1.78 mg/kg, exceeding 

both the background (0.3 mg/kg) and PCL ( 1.1 mg/kg). Nickel and vanadium were detected at 

concentrations greater than the LHAAP background in samples collected near sump S-122 during the 

Phase III work but neither exceeded their respective PCL value. These metal levels are not indicative of a 

nearby source of contamination. 

12.4.2 Sediment and Surface Water Results 

Two sediment and two surface water samples were collected during Phase III at Site 60 and analyzed for 

pesticides and herbicides. No detectable concentrations of pesticides or herbicides were identified. 

12.5 CONTAMINANT FATE AND TRANSPORT 

Five pesticides (aldrin, dieldrin, endosulfan sulfate, 4,4' -DDE, and 4-4' -DDT) and one herbicide (silvex) 

were detected in the soil samples collected at Site 60. Many were estimated concentrations below the 

detection limit or low level detections. However, the high concentration of dieldrin (25,404 f.lg/kg) at 

sample location 60SS03 far exceeded the PCL value of 55 f.lg/kg. Dieldrin has a very limited solubility 

(0.2 mg!L) and a low vapor pressure. The compound will remain in the soil. Estimated degradation rates 

in humid soils indicate that the half-life of dieldrin will be many years. 

Since groundwater pesticide samples have not been collected at Site 60, it is unclear whether dieldrin has 

migrated to groundwater. Groundwater in LHSMW06 has very low levels ( <2 f.lg/L) of VOCs; however, 
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no VOCs are present in the overlying soils. No VOCs were detected in LHSMW02. Except for 260 J.Lg/L 

of chromium in LHSMW06, metals in samples from these wells were detected below PCLs. Existing 

information shows no impact to underlying groundwater. However, dieldrin could have migrated to the 

underlying groundwater. 
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13.0 GOOSE PRAIRIE CREEK AND WETLAND 

This section presents the results of the sampling activities performed at Goose Prairie Creek and Goose 

Prairie Wetland. The purpose of this sampling was to define the condition of sediments and surface 

water at locations within the LHAAP facility and at the wetland area near Caddo Lake. It includes 

results of the sediment sampling conducted in 2000 at the north and south portion of Goose Prairie Creek 

Cove and at the three other drainages at LHAAP. This section describes the analytical data generated 

during the Phase II and Phase III RI work, the 2000 sediment sampling, and periodic surface Jiater 

sampling in Goose Prairie Creek. These results document the condition of the Goose Prairie Creek at 

various locations at the facility. 

Goose Prairie Creek is one of four major drainage systems on the LHAAP facility. The three other 

drainages include Saunder' s Branch, Harrison Bayou, and Central Creek. The headwaters of Goose 

Prairie Creek are located near the northwest corner of the plant and consist of one larger creek and 

several smaller tributaries. Goose Prairie Creek flows across the northern edge of the installation and 

drains approximately 30 percent of LHAAP. Goose Prairie eventually empties into Caddo Lake on the 

eastern side of the facility. A wetlands area is formed at the confluence of Goose Prairie Creek and 

Caddo Lake. 

13.1 RE~IEDIAL INVESTIGATION ACTIVITIES 

This section describes the activities completed during the Phase II and Phase III investigations associated 

with Goose Prairie Creek and the wetland. It also discusses sediment samples collected in Caddo Lake as 

well as the results from quarterly sampling of Goose Prairie Creek. Subjects addressed include surface 

water, sediment, and shallow groundwater investigations. Table 13-1 summarizes the field activities 

completed during each investigation phase. The sediment and surface water sampling locations for the 

RI and quarterly sampling locations are shown on Figure 13-l. 

13.1.1 Source Investigation 

One of the potential sources of contaminants for Goose Prairie Creek is the migration of contaminated 

shallow groundwater from Plant 3 Area, Site 47. To determine the condition of the shallow groundwater 

in the area east-southeast of Site 47 and along the creek adjacent to Marshall Avenue, 30 shallow 

groundwater samples (47PB01 through 47PB30) were collected at the locations shown on Figure 13-2 

and were analyzed for VOCs. 
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Table 13-1 
Goose Prairie Creek and Wetland Investigation Activities, Group 4 RI, LHAAP, Karnack, Texas 

Phase II 

• Collected 4 surface water samples (LHS-GPC-01, LHS-GPC-03, LHS-GPC-05, and LHS-GPC-07) and 
4 sediment samples (LHS-GPC-02, LHS-GPC-04, LHS-GPC-06, and LHS-GPC-08) 

Phase III 

• Collected 30 shallow groundwater using geoprobe sampler 

• Collected 10 sediment and 10 surface water samples (GPCSD01 through GPCSD10) and (GPCSW01 
through GPCSW 1 0) along Goose Prairie Creek 

• Collected 4 sediment samples (GPWSD01 through GPWSD04) and 4 surface water samples (GPWSW01 
through GPWSW04) in the wetland area of Goose Prairie Creek at Caddo Lake 

Additional Investigations 

• Collected 8 lake sediment samples (4 in the North Cove and 4 in the South Cove) at Goose Prairie Creek 
Cove in 2000 

• Collected 6 sediment samples at 2locations from Caddo Lake at Saunder's Branch in 2000 

• Collected 12 sediment samples at 3 locations from Caddo Lake at Harrison Bayou in 2000 

• Collected 6 sediment samples at 2 locations from Caddo Lake at Central Creek in 2000 

• Collected surface water samples at 10 sampling locations on Goose Prairie Creek between 1996 and 
December 2000 

LHAAP = Longhorn Army Ammunition Plant Rl = remedial investigation 

13.1.2 Surface Water and Sediment Investigation 

During the Phase II investigation four sediment samples (LHS-GPC-02, LHS-GPC-04, LHS-GPC-06 and 

LHS-GPC-08) and four surface water samples (LHS-GPC-01, LHS-GPC-03, LHS-GPC-05, and 

LHS-GPC-07) were collected at the locations shown on Figure 13-1. The areas targeted for investigation 

were creek locations west, south, and east of Plant 3 Area, Site 4 7. Surface water and sediment samples 

were analyzed for VOCs, SVOCs, and metals. Sediment samples were also analyzed for explosive 

compounds. 

Ten sediment and ten surface water samples were collected during the Phase ill investigations 

(GPCSD01 through GPCSD10 and GPCSW01 through GPCSW10). Sample locations were spaced along 

Goose Prairie Creek from upstream of Site 4 7 to Caddo Lake. Surface water and sediment samples were 

analyzed for VOCs, SVOCs, explosive compounds, pesticides/PCBs, cyanide, and metals. The samples 

collected from GPCSD/SW03, GPCSD/SW06, and GPCSD/SW08 were also analyzed for dioxins/furans. 

Surface water samples were also analyzed for hardness, and sediment samples were analyzed for grain 

size distribution and TOC. 

During the Phase ill investigation, four sediment and four surface water samples (GPWSD01 through 

GPWSD04 and GPWSWO 1 through GPWSW04) were collected in the wetland area where Goose Prairie 

Creek drains into Caddo Lake. The wetland surface water and sediment samples were analyzed for 

VOCs, SVOCs, explosive compounds, pesticides/PCBs, cyanides, and metals. The samples collected 
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from GPWSD01/SW01 and GPWSD04/SW04 were also analyzed for dioxins/furans. Wetland surface 

water samples were also analyzed for hardness and sediment samples were analyzed for grain size 

distribution and TOC. 

In 2000, the USACE collected sediment samples from the three other LHAAP surface water drainage 

systems at their discharge points into Caddo Lake and from the wetlands area in Goose Prairie Creek 

Cove (Figure 13-3). The drainage systems included Saunder's Branch, Harrison Bayou, and Central 

Creek. 

Six sediment samples were collected at three depths from two sample locations (CL-SBS-1 and 

CL-SBS-2) near Saunder' s Branch. Twelve sediment samples were collected at three depths from four 

sample locations (CL-HBS-1 through CL-HBS-4) near Harrison Bayou. Six sediment samples were 

collected at three depths from two sample locations (CL-CCS-1 and CL-CCS-2) near Central Creek. All 

sediment samples were analyzed for VOCs, SVOCs, explosive compounds, chlorinatt?d and 

organophosphorus pesticides, herbicides, PCBs, and metals. One sample each from Sa under's Branch 

(CL-SBS-2) and Central Creek (LC-CCS-1) and two samples from Harrison Bayou (CL-HBS-2 and 

CL-HBS-4) were also analyzed for dioxins/furans. 

Eight sediment samples were collected from Goose Prairie Creek Cove: four from the North Cove and 

four from the South Cove. Sediment samples were analyzed for VOCs, SVOCs, explosive compounds, 

chlorinated and organophosphorus pesticides, herbicides, PCBs, metals, dioxins/furans, perchlorate, and 

TO C. 

Ten times between August 1996 and December 2000 USACE collected samples of surface water at up to 

ten locations on Goose Prairie Creek. The locations are shown on Figure 13-1. In general, the samples 

were analyzed for VOCs and explosives. In 1996, metal analyses were also conducted. 

13.2 NATURE AND EXTENT OF CONTAMINATION 

Investigations to delineate the extent of contamination in Goose Prairie Creek resulting from past 

LHAAP facility operations included sampling events during the Phase II and Phase ill RI and sediment 

sampling in 2000. The following sections summarize the detected compounds and associated 

concentrations for the groundwater, sediments, and surface water. In general, the media tested and 

analyses performed during each investigation are summarized in Table 13-2. Appendix C contains tables 

of detected compounds by media. 

The following subsections summarize the compounds detected for each medium sampled at Goose 
Prairie Creek. The analytical results are compared to comparison criteria. For surface water, TWQS are 
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Table 13-2 

Analytical Test Summary for Goose Prairie Creek and Wetland, Group 4 RI, LHAAP, Karnack, Texas 

Analytical Tests 
Investigation/ PCBs/ Explosive Dioxins/ 

Medium VOCs SVOCs Pesticides Compounds Furans Metals Cyanide 
Phase II 
Sediment 4 4 4 4 
Surface Water 4 4 4 
Phase III 
Sediment 14 14 14 14 5 14 14 
Surface Water 14 14 14 14 5 14 
Groundwater 30 

Additional Investigations 
Sediment 32 32 32* 32 12 32 

Surface Water 
10 

I round 
rounds 

* Samples were analyzed for chlorinated and organophosphorus pesticides and PCBs. 

LHAAP = Longhorn Army Ammunition Plant 
PCB = polychlorinated biphenyl 
Rl = remedial investigation 

SVOC =semi volatile organic compound 
VOC = volatile organic compound 

Perchlorate 

-

8 

2 rounds 

used for comparison. Groundwater comparisons are to the TNRCC groundwater PCLs while sediment is 

compared to TNRCC soil PCLs. 

13.2.1 Source Results 

Thirty geoprobe borings were advanced to collect shallow groundwater adjacent to Goose Prairie Creek 

south and east of Site 47 during the Phase II field activities (Figure 13-2). Sixteen VOCs were detected 

in the shallow groundwater samples as indicated in Table 13-3. Twelve of the 16 VOCs were chlorinated 

compounds. The other four VOCs were benzene, naphthalene, toluene, and xylene. Benzene was 

detected in only one sample (47PB16). TCE was detected at concentrations ranging from 1.75 J.tg/L to 

43,000 J.tg/L in the shallow groundwater at each location except 47PB22. The PCL for TCE in 

groundwater is 5 J.tg/L. 1,1-DCE (maximum of 183 J.tg/L), cis-1,2-DCE (maximum of 14,000 J.tg/L) and 

vinyl chloride (maximum of 169 J.tg/L) were also notable detections. Nine of the 30 sample locations 

(47PB7, 47PB8, 47PB9, 47PB11, 47PB15, 47PB16, 47PB17, 47PB26, and 47PB27) had seven or more 

VOC constituents detected. The highest TCE concentrations (>10,000 J.tg/L) were found in 47PB7, 

47PB8 along Goose Prairie Creek and 47PB13, 47PB15, 47PB26, and 47PB27, set back 150-300 feet 

from the creek. Because lower levels of TCE were also found at interspersed locations, a clear extent of 

TCE contamination cannot be identified. 
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Table 13-3 
Groundwater Detection Summary, Group 4 RI, Goose Prairie Creek/Site 47, LHAAP, Karnack, Texas 

Volatile Organic Compound Frequency 
(flWL) of Detects 

Xylene 9/30 
Benzene 1/30 
1, 1-Dichloroethene 15/30 
1, 1-Dichloroethane 11/30 
1 ,2-Dichloroethane 2/30 
cis-1 ,2-Dichloroethene 25/30 
trans-1 ,2-Dichloroethene 10/30 
Tetrachloroethene 3/30 
Trichloroethene 29/30 
Toluene 8/30 
1, 1 ,2-Trichloroethane 8/30 
Napthalene 9/30 
1,1, I-Trichloroethane 7/30 
Vinyl chloride 17/30 
I ,2,3-Trichlorobenzene 2/30 
I ,2,4-Trichlorobenzene 2/30 

J = estimated value 
LHAAP = Longhorn Army Ammunition Plant 

Minimum Maximum 
Detected Value Detected Value 

1.07 J 10.69 J 
1.54 J 1.5 J 
2.81 J 169 
1.03 J 27.4 
1.74 J 10.1 
8.89 14,000 

1.33 J 6.82 
2.08 J 3.88 J 
3.76 J 43,000 
1.19 J 3.79 J 
2.78 J 26.8 
1.04 J 2.35 J 
9.56 I9.6 

4.85 J I83 
1.1I J 1.55 J 
I.57 J 1.75 J 

PCL =protective concentration level 
Rl =remedial investigation 

13.2.2 Goose Prairie Creek Sediment Results 

Maximum 
Detected 
Location PCL 
47PB27 10,000 
47PB16 5 
47PB07 7 
47PB26 7,300 
47PB06 -5 
47PB15 70 
47PB27 100 
47PB27 5 
47PB13 5 
47PB27 1,000 
47PB27 5 
47PB08 1,500 
47PB07 200 
47PB26 2 
47PBI7 
47PB04 

During the Phase II and Phase III field activities, 14 sediment samples were collected along Goose Prairie 

Creek. No detectable concentrations of SVOCs or explosive compounds were identified in the samples 

submitted for analyses. 

Six VOCs (acetone, carbon disulfide, methyl ethyl ketone, methylene chloride, p-isopropyltoluene, and 

TCE) were detected at low concentrations at sample locations GPCSDOI, GPCSD02, GPCSD04, 

GPCSD05, GPCSD06, GPCSD09, and GPCSD 10. Acetone was the most widely detected VOC; it was 

detected in six sample locations from levels of 3.6 to 21 J.Lg/kg. All other VOCs were detected 

sporadically. All VOCs were detected at concentrations below the PCLs. 

Three pesticides (dieldrin, p,p' -DDD, and p,p' -DDT) were detected at GPCSD06 at concentrations below 

the PCLs. DDT was only detected at GPCSD07. All pesticide concentrations were below the PCLs. 

One PCB (Aroclor-1254) was detected in one sample (GPCSD04) at a concentration of 39 J..lg/kg 

(below the PCL value). The PCB was not detected in any other Goose Prairie Creek sediment sample. 

Dioxins/furans were detected at each of the four sediment locations (GPCSDOI, GPCSD03, GPCSD06, 

and GPCSD08) where it was analyzed. There are no comparison criteria identified for dioxinlfuran 
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.~ compounds. However, the maximum level detected (324 J.Lg/kg of octachlorodibenzo-p-dioxin) is 

comparable to other sites at LHAAP. 

Seventeen metals (barium, beryllium, calcium, chromium, copper, iron, lead, magnesium, manganese, 

mercury, nickel, potassium, selenium, silver, strontium, vanadium, and zinc) were detected in the 

sediment samples above the LHAAP surface soil background values. Six (barium, beryllium, lead, 

manganese, selenium, and silver) of the 17 metals were detected at concentrations above the respective 

PCL levels. Table 13-4 summarizes the results of metals detected in Goose Prairie Creek sediments. 

Beryllium and manganese were detected just slightly above their PCLs; lead (20.7 mglkg) was detected 

just slightly above background; selenium was detected at levels five times the PCL while barium was 

found up to 10 times the PCL, and silver was detected at the background level. There is no widespread 

metals contamination of Goose Prairie Creek although the metals levels (especially barium) may be 

elevated. 

Table 13-4 
Summary of Metals Detected in Sediment Samples, Goose Prairie Creek, Group 4 RI, 

LHAAP, Karnack, Texas 

Frequency Minimum 
Metal of Detected 
(m~ Detections Value 

Aluminum 17/17 750 
Arsenic 12117 0.36 
Barium 14/17 14.7 
Beryllium 5/13 0.694 
Calcium 12/17 162 
Chromium, total 16/17 2.8 
Cobalt 7/17 3.2 
Copper 10/17 3.2 
Iron 17/17 1,950 
Lead 17/17 2.7 
Magnesium 7/17 111 
Man_ganese 17/17 22.2 
Mercury 1/15 0.13 
Nickel 4/13 6 
Potassium 4/17 750 
Selenium 6117 0.28 
Silver 3/17 1.30 
Strontium 4/17 7.6 
Thallium 1/17 5.52 
Vanadium 11/13 8.1 
Zinc 16/17 5.6 

LHAAP = Longhorn Army Ammunition Plant 
NA =not analyzed 
ND = not detected 

LHAAP Group 4 Sites 
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Maximum Maximum 
Detected 

Value 
11,000 
5.86 

2,400 
1.59 

6,300 
47 
18 

17.8 
37,000 
20.7 

6,400 
6,940 
0.13 
49 

1,400 
4.97 
2.40 
73 

5.52 
43 
93 

Detected 
Location PCL 

GPCSD08 (1) 260,000 
GPCSD02 (1) 13 
GPCSD08 (1) 220 
GPCSD08 (1) 0.92 
GPCSD08 (1) --
GPCSD03 (1) 1,200 
GPCSD08 (1) 2,000 
GPCSD08 (1) 520 
GPCSD08 (1) --
GPCSD08 (1) 1.5 
GPCSD08 (1) --
GPCSD08 (1) 5,100 
GPCSD03 (1) 1 
GPCSD08 (1) 230 
GPCSD08 (1) --
GPCSD06 (1) 1.1 
GPCSD01 (1) 0.71 
GPCSD08 (1) --
GPCSD01 (1) 0.87 
GPCSD02 (1) 5,100 
GPCSD08 (1) 3,500 

PCL = protective concentration level 
Rl =remedial investigation 

LHAAP 
Surface Soil 
Background 

Value 
20,700 

29.7 
287 
NA 

1,090 
22.8 
19.1 
6.7 

31,000 
17.4 
474 

2,330 
ND 
6.3 
481 
ND 
2.3 
13.3 
14.1 
NA 
16.2 
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13.2.3 Goose Prairie Creek Surface Water Results 

During the Phase II and Phase III field activities, 14 surface water samples were collected at Goose 

Prairie Creek at the locations shown on Figure 13-1. 

Four VOCs (acetone, toluene, cis-1,2-DCE, and TCE) were detected in more than one surface water 

sample. TCE was the most widely detected VOC; it was detected in five samples, yet its maximum value 

was 2.8 Jlg/L-one-half the drinking water level and orders of magnitude below the TWQS of 61~f.lg/L 

for the protection of human health. All other VOCs were detected sporadically at low concentrations. 

All detections were considerably below the TWQS values. Although VOCs were detected in elevated 

concentrations in Site 47 shallow groundwater and may be migrating to Goose Prairie Creek surface 

water, they are not present at concentrations of concern today. 

One of the detected concentrations for bis(2-ethylhexyl) phthalate (530 f,lg/L) was detected above the 

federal A WQC (59 f.lg/L) at LHS-GPC-03, and bis(2-ethylhexyl) phthalate was also detected at 

LHS-GPC-01 at a concentration below the PCL. The elevated concentration of bis(2-ethylhexyl) 

phthalate is considered to be an anomaly because it was not detected in any other sample as would have 

been expected. 

Three dioxins/furans were detected at GPCSW01, GPCSW03, GPCSW06, and GPCSW08. There are no 

comparison criteria identified for dioxin!furan compounds. The maximum dioxin value detected was 

858 ng!L of octachlorodibenzo-p-dioxin. 

Sixteen metals were detected in the surface water samples. Six of the metals (aluminum, arsenic, lead, 

selenium, thallium, and zinc) were detected at concentrations above TWQS values. TWQS dependent on 

hardness were calculated assuming a default hardness of 100 mg!L. These metals are potentially 

contaminating Goose Prairie Creek surface water. Selenium and lead were present (albeit at low 

concentrations) in the equivalent sediment samples. 

Ten rounds of quarterly sampling were conducted between August 1996 and December 2000 

(more recent rounds not yet available). No sampling was conducted in 1999. The detected results can be 

found in Appendix C. The data imply that Plant 2 is having some limited impact on Goose Prairie Creek. 

The only metals samples were taken in 1996 while activities were still ongoing. Only aluminum, arsenic, 

and silver exceeded the TWQS. VOCs were detected consistently in all locations except GPW-7, at the 

upgradient comer of the plant, and GPW -9, just prior to discharge into Caddo Lake. However, the VOC 

detections were always below TWQS ARARs and, except for a few vinyl chloride results 

(as high as 5 J.Lg/L) and TCE results (as high as 12 J.Lg/L), were even below drinking water standards. The 
slightly elevated VOC results were found in sampling locations immediately adjacent to the plant or 

immediately downgradient of the plant. 
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Explosive compounds were also found in the surface water" Those with a TWQS have results 

consistently below the ARAR. The most prevalent compounds found were 2-amino-4,6-dinitrotoluene, 

4-amino-2,6-dinitrotoluene, and 2,4,6-trinitrotoluene. The highest concentrations found were at GPW-12 

(7.1, 12°9, and 41.2 Jlg/L, respectively). This sampling location is upstream of the plant. The 

compounds were found in many sampling rounds although the concentrations were down to 3.5 Jlg/L, 

5.3 Jlg/L and non-detect, respectively, in December 2000. Shutting off activities at the plant appears to 

have had a positive affect on surface water quality. Cyclonite (or RDX) and homocyclonite (or HMX), 

both explosives, were also found routinely at most sampling locations. 

Perchlorate was not analyzed as often. Analysis for perchlorate began in 2000. Perchlorate has been 

found at several of the locations. Notably perchlorate was found at GPW -1 at 4 Jlg!L or non-detect, 

GPW-2 at 17 Jlg/L both times, GPW-3 at 17 Jlg!L and 8 Jlg/L, GPW-4 at 11 Jlg/L and 23 Jlg/L, GPW-5 at 

11 Jlg/L, GPW-6 (far downstream) at 12 Jlg/L and 10 Jlg/L, and GPW-9 (most downstream location) at 

11 Jlg/L and 7 Jlg/L. It appears that Goose Prairie Creek is impacted by perchlorate discharge past 

sampling point 1 and that the perchlorate levels remain constant throughout the surface water migration 

to Caddo Lake. The source of perchlorate could be surface runoff or groundwater discharge, most 

notably from Site 47. 

13.2.4 Goose Prairie Wetland Sediment Results 

During the Phase III field activities, four sediment samples were collected at the Goose Prairie Wetland 

area. 

No detectable concentrations of SVOCs, explosive compounds, pesticides or PCBs were identified in the 

samples submitted. No VOCs were detected in the samples yet a single QC sample for GPWSD01QC 

had acetone, methyl ethyl ketone, and TCE at concentrations below the soil PCL value. The evidence is 

weak that VOCs are present in the sediment. 

Fifteen dioxin/furan compounds were detected in the two sediment samples (GPWSD01 and GPWSD04) 

submitted for analysis. There are no comparison criteria identified for dioxin/furan compounds. 

However, again, the values are comparable to those found in soil throughout LHAAP; 

octachlorodibenzo-p-dioxin was detected at 1.3 Jlg/kg. 

Fourteen metals (beryllium, calcium, chromium, cobalt, copper, lead, magnesium, mercury, nickel, 

potassium, silver, strontium, vanadium, and zinc) were detected in the sediment samples with 

concentrations above the LHAAP surface soil background values. Of these, beryllium, lead, and silver 

were detected above the respective PCL values. Beryllium was detected in two samples (GPWSD02 and 

GPWSD04) with a maximum of 1.1 mg/kg compared to a PCL of 0. 92 mg/kg; lead was detected in three 

samples (GPWSD02, GPWSD03, and GPWSD04) with a maximum of 97 mg/kg; and silver was detected 
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in all four sediment samples with a maximum of 15 mg/kg compared to a background of 2.3 mglkg and 

PCL of 0. 7 mg/kg. Lead and silver concentrations may be slightly elevated and of interest. 

13.2.5 Goose Prairie Wetland Surface Water Results 

During the Phase ill field activities, four surface water samples were collected at Goose Prairie Wetland 

area at the locations shown on Figure 13-1. 

No detectable concentrations of VOCs, SVOCs, explosive compounds, pesticides, or PCBs were 

identified in the samples submitted. Three dioxin/furan compounds (1,2,3,4,6,7,8- heptachlorodibenzo-p

dioxin, heptachlorodibenzo-p-dioxin, and octachlorodibenzo-p-dioxin) were detected in the two surface 

water samples (GPWSW01 and GPWSW04) where it was analyzed. The maximum concentration of 

600 pg!L of octachlorodibenzo-p-dioxin is similar to other levels found at LHAAP. 

Eleven metals (aluminum, antimony, arsenic, calcium, iron, lead, manganese, sodium, strontium, 

thallium, and zinc) were detected in the surface water samples. Of these 11 metals, three 

(aluminum, arsenic, and thallium) were detected above the TWQS criteria. Aluminum was slightly 

detected above TWQS at GPWSW01, GPWSW02, and GPWSW03. Arsenic was detected an order of 

magnitude above TWQS at GPWSW04, and thallium was detected almost an order of magnitude above 

TWQS at GPWSWOl. Arsenic and thallium results may indicate isolated impacts of metals on surface 

water quality, but there is no widespread metals contamination. 

13.2.6 Goose Prairie Creek Cove Sediment Results 

The detected data used to evaluate the sediment conditions in Goose Prairie Creek Cove can be found in 

Appendix C. All Caddo Lake sediment data are summarized in Table 13-5 (including that from Goose 

Prairie Creek Cove). 

13.2.6.1 North Cove 

No detectable concentrations of explosive compounds, pesticides, herbicides, perchlorate, or PCBs were 

identified in the samples submitted for analyses. Four VOCs (acetone, ethylbenzene, carbon disulfide, 

and trichlorofluoromethane) were detected at concentrations below the PCL values. Ethylbenzene was 

detected as an estimated value of 3.53 J..Lg/kg in one sample [CL-GPSN-1 (1)]. Acetone and carbon 

disulfide were detected in various samples at all of the sample locations (CL-GPSN-1 through 

CL-GPSN-4). Trichlorofluoromethane was detected in sample CL-GPSN-4 (3). 
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Table 13-5 
Sununary of Detected Constituents in Sediment Samples, Caddo Lake, Group 4 RI, LHAAP, Karnack, Texas 

Frequency of Minimum 
Detections Detected 

Analyte Value 
Metals (mglkg) 
Aluminum 48/48 2,130 
Arsenic 48/48 1.02 
Barium 48/48 37.8 
Beryllium 48/48 0.252 
Cadmium 37/48 0.027 
Calcium 48/48 411 
Chromium 48/48 3.09 
Cobalt 48/48 1.55 
Copper 48/48 2.89 
Iron 48/48 2,720 
Lead 48/48 6.86 
Magnesium 48/48 212 
Manganese 48/48 39.3 
Merc1.1IY 48/48 0.0161 
Nickel 48/48 2.21 
Potassium 48/48 151 
Selenium 43/48 0.263 
Silver 16/48 0.0575 
Strontium 48/48 8.65 
Thallium 17/48 0.529 J 
Vanadium 48/48 8.14 
Zinc 48/48 10.1 
VOCs (~g!kg) 
Acetone 43/48 50 
Carbon disulfide 41148 1.88 J 
Ethylbenzene 1148 3.53 J 
Trichlorofluoromethane 3/48 3.21 
2-Butanone l/48 62 
SVOCs (1-le/k~) 
3-Methylphenol 2/48 83.2 J 
4-Methylphenol 2/48 83.2 J 
Acenaphthylene 1148 94.3 J 
Anthracene 1/48 1,440 
Benzo(a)anthracene 1/48 2,980 
Benzo( a}Qyrene 1148 2,590 
Benzo(b )fluoranthene 1148 3,020 
Benzo(g,h,i)perylene 1148 2,720 
Benzo(k)fluoranthene 1148 1,090 
Chrysene 1148 2,870 
Dibenzo(a,h)anthrene 1/48 885 
Dibenzofuran 1/48 78.1 J 
Fluoranthene 1148 5,930 
Fluorene 1/48 453 
Phenanthrene 2/48 38.7 J 
Phenol 5/48 31 J 
Di -n-butylphthalate 1/48 930 
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Maximum Maximum 
Detected Detected 

Value Location 

30,400 CL-GPSN-2 
9.15 CL-GPSN-4 
451 CL-GPSN-4 
2.01 CL-CCS-2 

0.989 CL-GPSN-4 
3,400 CL-GPSN-4 
59.1 CL-GPSN-2 
27.8 CL-HBS-2 
38.7 CL-GPSS-1 

31,400 CL-GPSN-4 
542 CL-GPSN-1 

1,790 CL-GPSN-2 
611 CL-GPSN-4 
1.66 CL-GPSN-4 
25.3 CL-GPSN-4 

2,100 CL-GPSN-2 
2.31 CL-CCS-1 
17.6 CL-GPSN-2 
54.2 CL-GPSN-4 
2.69 CL-GPSN-4 
43.1 CL-GPSN-2 
201 CL-GPSN-4 

1,350 CL-GPSN-4 
177 CL-SBS-1 

3.53 J CL-GPSN-1 
10.7 CL-GPSN-4 
62 CL-HBS-4 

189 J CL-HBS-4 
189 J CL-HBS-4 
94.3 J CL-GPSS-4 
1,440 CL-GPSS-4 
2,980 CL-GPSS-4 
2,590 CL-GPSS-4 
3,020 CL-GPSS-4 
2,720 CL-GPSS-4 
1,090 CL-GPSS-4 
2,870 CL-GPSS-4 
885 CL-GPSS-4 

78.1 J CL-GPSS-4 
5,930 CL-GPSS-4 
453 CL-GPSS-4 

4,670 CL-GPSS-4 
66.8 J CL-GPSN-2 

930 CL-HBS-2 

PCL 

260,000 
13 

220 
0.92 
0.75 

-
1,200 
2,000 
520 

1.5 
-

5,100 
I 

230 
-

l.l 
0.71 

-
0.87 
5,100 
3,500 

7,100 
20,000 
3,800 

190,000 
44,000 

-
940 

610,000 
10,000,000 

20,000 
3,800 

67,000 
69,000,000 

690,000 
1,700,000 

11,000 
50,000 

2,900,000 
450,000 
620,000 
57,000 

5,000,000 

LHAAP 
Surface Soil 
Background 

Value 

20,700 
29.7 
287 
.NA 
ND 

1,090 
22.8 
19.1 
6.7 

31,000 
17.4 
474 

2,330 
ND 
6.3 
481 
ND 
2.3 
13.3 
14.1 
NA 
16.2 
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Frequency of 
Analyte Detections 

Dioxins (pg/g) 
Octachlorodibenzo-p-dioxin 71l3 
Heptachlorinated dibenzo-p- 7/13 
dioxin 
1 ,2,3,4,6, 7,8- 7/l3 
Heptachlorodibenzo-p-dioxin 
Hexachlorinated dibenzo-p- 71l3 
dioxin 
1,2,3,7,8,9- 5113 
Hexachlorodibenzo-p:dioxin 
Pentachlorinated dibenzo-p- 3/l3 
dioxin 
Tetrachlorinated dibenzo -p- 6/13 
dioxin 
Furans (pg/g) 
Octachlorodibenzofuran 4/13 
Heptachlorinated 4/13 
dibenzofuran 
I ,2,3,4,6, 7,8- 4/13 
Heptachlorodibenzofuran 
Hexachlorinated dibenzofuran 2/l3 
Pentachlorinated dibenzofuran 2/13 
Tetrachlorinated dibenzofuran 2/13 
2,3,7,8- 1113 
Tetrachlorodibenzofuran 

J = value is estimated 
LHAAP = Longhorn Army Ammunition Plant 
NA = not analyzed 
ND = not detected 

Table 13-5 (continued) 

Minimum Maximum Maximum 
Detected 

Value 

5,600 
500 

210 

53 

8.41 

22 

5.2 

251 
28 

9.41 

22 
27 
22 
4.2 

Detected Detected 
Value Location 

20,000 CL-HBS-2 
2,400 CL-HBS-2 

600 CL-HBS-2 

630 CL-HBS-3 

211 CL-HBS-2 

60 CL-HBS-2 

48 CL-HBS-2 

46 CL-GPSN-3 
48 CL-GPSN-3 

171 CL-HBS-2 

26 CL-GPSN-3 
33 CL-GPSN-2 
53 CL-GPSN-2 
4.2 CL-GPSN-2 

PCL =protective concentration level 
RI =remedial investigation 
SVOC =semi volatile organic compound 
VOC =volatile organic compound 
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LHAAP.· 
Surface Soil 
Background 

PCL Value 

-

The SVOC phenol was detected at estimated concentrations below the PCL value in various samples at 

sample locations CL-GPSN-2 through CL-GPSN-4. Phenanthrene was detected in sample CL-GPSN-3 

(2) at concentrations below the PCL value. There is no consistent VOC or SVOC contamination in 

North Cove sediment, and what limited contamination may be present does not appear to be at levels of 

concern. 

Eleven dioxins/furans were detected in only one sample [CL-GPSN-3 (1)] of four samples collected. 

There are no comparison criteria identified for dioxinlfuran compounds, but the level detected of 

octachlorodibenzo-p-dioxin (6.9 ng/kg) is frequently found in soil and sediment across LHAAP. 

Seventeen metals (aluminum, barium, beryllium, cadmium, calcium, chromium, copper, lead, 

magnesium, mercury, nickel, potassium, selenium, silver, strontium, vanadium, and zinc) were detected 

at concentrations above the LHAAP surface soil background concentrations. Of these metals, barium, 

beryllium, cadmium, lead, mercury, selenium, silver, and strontium were detected at concentrations that 
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exceed the PCLs. Barium had one sample (342 mg/kg) above the background level of 287 mglkgo The 

beryllium maximum detection was 1.47 mglkg compared to a PCL of0.92 mglkg. Lead levels were quite 

elevated with all four samples above 100 mg/kg; one sample at 542 mg/kg. Maximum mercury levels 

were at the PCL of 1 mg/kg as were maximum selenium levels (1.1 mglkg). Silver results appear to be 

elevated with three samples near or above 10 mg/kg compared to a background of 2.3 mglkg. Lead and 

silver appear to have contaminated sediments potentially at levels of concern in North Cove. 

Perchlorate was not detected in Goose Prairie Creek North Cove sediment samples. 

13.2.6.2 South Cove 

No detectable concentrations of explosive compounds, pesticides, herbicides, perchlorate, or PCBs were 

identified in the samples submitted. Three VOCs (acetone, carbon disulfide, and trichlorofluoromethane) 

were detected at concentrations below the PCL values, similar to North Cove. Acetone and carbon 

disulfide were detected at all sample locations (CL-GPSS-1 through CL-GPSS-4). 

Trichlorofluoromethane was detected at sample locations CL-GPSS-3 and CL-GPSS-4. 

SVOCs were also detected in a limited amount of samples. Phenol and 15 PARs were detected at 

concentrations below the PCL values. Phenol was detected at estimated concentrations in samples 

CL-GPSS-1 (2) and (3). The PAHs were detected exclusively in sample CL-GPSS-4 (1). 

Twelve dioxins/furans were detected in only one sample [CL-GPSS-3 (1)] of four samples collected. 

The maximum value of 5.6 Jlglkg is similar to other levels on LHAAP. 

Sixteen metals (aluminum, beryllium, cadmium, calcium, chromium, copper, lead, magnesium, mercury, 

nickel, potassium, selenium, silver, strontium, vanadium, and zinc) were detected at concentrations above 

the LHAAP surface soil background concentrations. Of these metals, beryllium, lead, and silver were 

detected at concentrations that exceed the PCLs. Much like North Cove results, the beryllium 

concentrations were found at PCL levels while the lead levels were elevated (maximum of 145 mg/kg). 

Unlike North Cove results, silver was present just above background levels. More than likely, lead levels 

are the only ones indicative of contamination. 

Perchlorate was not detected in Goose Prairie Creek South Cove sediment samples. 

13.2.7 Caddo Lake at Saunder's Branch Results 

No detectable concentrations of SVOCs, explosive compounds, pesticides, herbicides, or PCBs were 
identified in the samples submitted. As with North Cove and South Cove samples, two VOCs (acetone 

and carbon disulfide) were detected at concentrations below the PCL value. Acetone and carbon 

disulfide were detected in samples collected at two of the sample locations (CL-SBS-1 and CL-SBS-2). 
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Eight dioxins/furans were detected in the only sample [CL-SBS-2 {1)] collected for this analysis. The 

octachlorodibenzo-p-dioxin result of 9.4 ng/kg was a little higher than the maximum levels found in the 

cove samples. 

Thirteen metals (beryllium, cadmium, calcium, copper, lead, magnesium, mercury, nickel, potassium, 

selenium, strontium, vanadium, and zinc) were detected at concentrations above the LHAAP surface soil 

background concentrations. Of these metals, beryllium, lead, and selenium were detected at 

concentrations that exceeded the PCLs. Beryllium levels detected were consistently near the P_CL of 

0.92 mg/kg. The levels varied from 0.85 to 1.33 mg/kg-not indicative of contamination. The maximum 

lead levels were just above the background levels (27.6 mg/kg versus 17.4 mg/kg). Selenium levels were 

similar to the beryllium levels. 

13.2.8 Caddo Lake at Harrison Bayou Results 

No detectable concentrations of explosive compounds, pesticides, herbicides, perchlorate, or PCBs were 

identified in the samples submitted. Three VOCs [acetone, methyl ethyl ketone, and carbon disulfide] 

and the SVOC di-n-butyl phthalate were detected at concentrations below the PCL values. Acetone and 

carbon disulfide were detected at samples collected from all sample locations CL-HBS-1 through 

CL-HBS-4. Methyl ethyl ketone was detected in one sample [CL-HBS-4 (3)]. Di-n-butyl phthalate was 

detected in sample CL-HBS-2 (1). 

Seven dioxins/furans were detected in samples [CL-HBS-1 (2) and CL-HBS-4 (1)] collected at Harrison 

Bayou. The maximum octachlorodibenzo-p-dioxin results are 20 ng/kg-higher than those found in the 

coves. 

Fifteen metals (barium, beryllium, cadmium, calcium, cobalt, copper, lead, magnesium, mercury, nickel, 

potassium, selenium, strontium, vanadium, and zinc) were detected at concentrations above the LHAAP 

surface soil background concentrations. Of these metals, barium, beryllium, lead, and selenium were 

detected at concentrations that exceeded the PCLs. One barium sample at 367 mg/kg exceeded the 

background level of 287 mg/kg. The beryllium levels varied from 0.94 to 1.47 mglkg compared to a PCL 

of0.92 mg/kg. The lead samples varied from 13 to 20.8 mglkg compared to a background of 17.4 mglkg. 

The selenium levels of 0.96-1.3 mg/kg compared to a PCL of 1.1 mg/kg. None of these results indicate 

widespread sediment contamination. 

13.2.9 Caddo Lake at Central Creek Results 

No detectable concentrations of SVOCs, explosive compounds, pesticides, herbicides, perchlorate, or 

PCBs were identified in the samples submitted. As with the other sediment results, two VOCs (acetone 

and carbon disulfide) were detected at concentrations below the PCL values. Acetone and carbon 

disulfide were detected at samples collected from both sample locations, CL-CCS-1 and CL-CCS-2. 
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Nine dioxins/furans were detected at the only sample .location where it was analyzed. The 

octachlorodibenzo-p-dioxin result was 12 ng/kg. 

Thirteen metals (beryllium, cadmium, calcium, copper, lead, magnesium, mercury, nickel, potassium, 

selenium, strontium, vanadium, and zinc) were detected at concentrations above the LHAAP surface soil 

background concentrations. Of these metals, beryllium, lead, and selenium were detected at 

concentrations that exceeded the PCLs. The ranges of detections of all three metals are similar to 

samples from Caddo Lake at Central Creek and are not indicative of significant contamination. 

13.3 CONTAMINANT FATE AND TRANSPORT 

Only limited VOCs, one SVOC, and one PCB were detected in sediment samples collected throughout 

Goose Prairie Creek and the associated drainages. The detected concentrations were below the PCLs. 

Dioxins/furans were detected in most sediment samples that were analyzed. Dioxins/furans were 

detected in all three sediment samples in Goose Prairie Creek; both sediment samples from Goose Prairie 

Creek wetlands; once in each of the four sediment samples collected in Goose Prairie Creek Cove; and at 

all sample locations where it was analyzed at Saunder's Branch, Harrison Bayou, and Central Creek. 

Dioxinlfuran concentrations appear to be distributed ubiquitously within the drainages. There are 

slightly elevated levels from samples at Caddo Lake at Harrison Bayou and at Central Creek. 

Dioxins/furans may be formed during the chlorine bleaching process at pulp and paper mills, by waste 

and drinking water treatment plants, and by the production of some chlorinated chemical compounds. 

None of these processes were conducted at LHAAP. However dioxins/furans may also be released into 

air from burning of organic material such as forest fires, wood-burning stoves, and activities at the 

LHAAP burning grounds. When released into the air, some dioxins/furans may be transported over long 

distances. When released into water, some may be broken down by sunlight, but most attach to soil and 

settle to the bottom in sediment. The slightly elevated dioxin results may have resulted from soil runoff 

from other areas of the installation. Some of those dioxins may not be from LHAAP activities. 

Dioxins/furans may bioaccumulate in the environment. 

The metals lead and silver in sediment in Goose Prairie Creek wetlands and North Cove were the most 

widely detected metals with concentrations greater than background surface soil values and the 

corresponding PCL values. The lead values in North Cove were as high as 542 mg/kg. Lead was found 

in all drainages and the Goose Prairie Creek wetland sediment. Barium, beryllium, cadmium, mercury, 

selenium, and strontium were also detected periodically above the background and PCL values. 

These metals should be present in the soil as either low solubility minerals or adsorbed as metal ions on 

clays or iron and manganese oxyhydroxides. The soil metals are subject to migration via infiltrating 

precipitation and the concentration in these fluids will be a function of the distribution coefficient for the 
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adsorbed metals or of the solubility of the individual minerals. Soils in a relatively humid environment 

such as east Texas are continually leached of their metal contents until only high aluminum and iron 

oxides are left (laterites). The surface water quality in Goose Prairie Creek may indicate that the slightly 

elevated lead levels in sediments are causing surface water impacts. Lead in Goose Prairie Creek surface 

water at times exceeds the TWQS. Aluminum, arsenic, selenium, and thallium surface water levels have 

also exceeded TWQS in most sampling rounds. A sampling event in 1995 did not have exceedances. 

The sampling locations of these samples were slightly different than subsequent sampling locations. 

Perchlorate is also detected in the creek on the other side of Crockett A venue, suggesting a source that 

discharges nearby. The perchlorate travels with the surface water due to its high solubility and 

eventually discharges into Caddo Lake. 

Metals remaining bound to the sediments may be transported in the suspended and/or bed load of Goose 

Prairie Creek into Caddo Lake. Contaminants in surface water originating from within the Goose Prairie 

watershed area may migrate off site via Goose Prairie Creek, eventually reaching Caddo Lake, its 

primary receptor, on the eastern side of the plant at Goose Prairie Bay. 
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14.0 SUMMARY 

This section summarizes the nature and extent and fate and transport of contamination at the Group 4 sites 

in the sumps, soil, sediment, surface water, and groundwater. This summary is based on a comparison of 

the analytical results for samples collected from these media to TNRCC soil and groundwater PCLs and 

surface water TWQS (Section 3.0). These comparison criteria are used for a general evaluation of 

contaminant concentrations detected at the various Group 4 sites against a set of established values and to 

focus attention on the most significant contamination. All detected data will be evaluated in the baseline 

risk assessment, which will be published as a separate document. Conclusions as to the relevance of the 

discussed contamination will be drawn after the baseline risk assessment is complete. 

14.1 INDEPENDENT WASTE PROCESS SUMPS 

Two general classes of waste sumps exist at LHAAP: (1) process waste sumps specific to buildings in 

production areas and (2) related facilities and sumps associated with waste racks in central locations 

throughout production areas. Process waste sumps consisted of rectangular, square, or circular concrete 

sumps constructed with the top at or slightly above grade. Drain lines leading from the process facilities 

to waste sumps were typically covered concrete and/or tile troughs constructed at grade level. Waste rack 

sumps were outdoor waste racks that consisted of a covered metal grate suspended above a shallow, 

ground level concrete catch basin. 

The waste sumps were removed by OHM Remediation Services Corp. in 1996 and 1997. All removal 

and closure activities are documented in the report Removal and Closure of Wastewater Sumps. Longhorn 

Army Ammunition Plant, Karnack, Texas, April1997. 

The independent waste process sumps covered in Section 4.0 (S-114, S-ll5, S-116, and S-118) are 

associated with Sites 18 and 29. 

14.1.1 Nature and Extent of Contamination 

Samples of sump liquid contents and soil were taken at the independent waste process sumps. Table 14-1 

summarizes the compounds with concentrations that exceed the PCLs. Contaminants above groundwater 

PCLs and above background were two VOCs and three metals. Similar metals were found in adjacent 

soils; however, the soils were not contaminated with VOCs except for acetone, which was just above the 

PCL. 

Dioxins/furans were detected in the soils at levels found prevalently across LHAAP. 
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Table 14-1 
Waste Process Sumps Summary of Contaminants with Concentrations Greater than Comparison Values, 

Group 4 RI, LHAAP, Karnack, Texas 

Matrix 
Compounds Liquid Sump Contents Soil 

Volatile Organic Compounds 
Acetone X 
Tetrachloroethene X 
Trichloroethene X 

Semivolatile Organic Compounds -
None 

Metals 
Antimony X X 
Barium X X 
Chromium X 
Lead X 

LHAAP = Longhorn Army Ammunition Plant Rl =remedial investigation 

14.1.2 Fate and Transport 

The sumps and their contents were removed in 1996, thus, ITIIttgating the potential for continued 

migration of sump contents contamination. Soils samples collected near the sumps contained one VOC 

and three metals at concentrations exceeding PCL values. Contaminants within the soils could be 

transported through infiltration of water and subsequent migration into groundwater beneath the former 

sump locations and/or through surface water runoff into the surrounding drainage paths. However, the 

levels found did not indicate sufficient extent or mass of contamination to have much impact on either 

underlying groundwater or adjacent surface water. 

14.2 SITE 35A: SHOP AREA 

The Shop Area was established in 1942 as part of the facility's initial construction. A plant-operated 

laundry and automotive, woodworking, metalworking, painting, refrigeration, and electrical shops served 

the needs of the facility's 440 production and administration buildings, utility systems, and network of 

streets, roads, and railroad tracks. Industrial solid wastes and possibly hazardous wastes may have been 

generated by these activities. The current site layout is shown on Figure 5-1. 

14.2.1 Nature and Extent of Contamination 

Sampling performed at Site 35A included sump contents (sump S-113 for TPH analysis only), soils, 

sediments, surface water, and groundwater. Table 14-2 summarizes the compounds that were identified 

at concentrations that exceed the comparison criteria identified in Section 3.0. 
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Table 14-2 
Summary of Contaminants with Concentrations Greater than Comparison Values, Site 3SA, 

Group 4 RI, LHAAP, Karnack, Texas 

Matrix 
Parameters Soil Sediment Surface Water Groundwater 

Volatile Organic Compounds 
1,1 ,2-Trichloroethane X 
1, 1-Dichloroethene X 
Tetrachloroethene X 
Trichloroethene X -
Vinyl chloride X 

Semivolatile Organic Compounds 
bis(2-Ethylhexyl) phthalate X X 

Metals 
Aluminum X X 
Antimony X X 
Arsenic X 
Barium X 
Beryllium X 
Cadmium X 
Chromium X 
Copper X 
Lead X X X 
Mercury X 
Selenium X X X 
Silver X 
Strontium X 
Thallium X 

LHAAP = Longhorn Army Ammunition Plant Rl = remedial investigation 

Dioxins/furans were detected ubiquitously throughout Site 35A at levels common to other sites at 

LHAAP. The source of the dioxinlfuran contamination is not known. A small source from the two 

burning ground at LHAAP could have contributed to low levels of dioxin!furan contamination at 

LHAAP; however, off-site sources are also likely to have contributed. 

Metals are present in soil, sediment, surface water, and groundwater; VOCs are also present in 

groundwater at Site 35A. Metals contamination is found at low levels throughout the site. The elevated 

metals concentrations are primarily attributed to the areas where the sumps and waste rack sumps were 

located. Lead levels are the most significant in the surface soil, declining by an order of magnitude in the 

subsurface soils. 

Most of the VOC contamination at Site 35A is in the shallow zone. It appears there may be more than 

one area of contamination. 
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14.2.2 Fate and Transport 

The sumps and their contents were removed in 1996, thus mitigating the potential for continued migration 

of sump contents contamination. Soils samples collected from the vicinity of the sumps contained VOCs 

and metals at concentrations exceeding PCL values. The VOCs can be transported via evaporation into 

the atmosphere or dissolution into infiltrating rainwater. Metals within the soils could be transported 

through infiltration of water and subsequent dissolution and migration into groundwater beneath the 

former sump locations and/or through surface water runoff into the surrounding drainage paths. 

However, the surrounding drainage paths do not show evidence of contamination migrating via runoff. 

The underlying groundwater is more significantly contaminated with VOCs. However, the areas of 

contamination are isolated, suggesting more than one undefined source. 

The VOC contamination in the groundwater does not appear to be moving downward or migrating toward 

surface water bodies. 

14.3 SITE35B: CHEMICAL LABORATORY 

The Chemical Laboratory was built during the construction of Plant 3 (1953-1955). The Chemical 

Laboratory was used to support the production activities at LHAAP. Activities included research and 

testing of materials used in the production processes and QA testing. Industrial solid wastes and possibly 

hazardous wastes may have been generated by these activities. 

14.3.1 Nature and Extent of Contamination 

Table 14-3 summarizes the compounds that were identified during the RI work at concentrations that 

exceed the values identified in Section 3.0 (comparison criteria). 

Table 14-3 
Summary of Contaminants with Concentrations Greater than Comparison Values, Site 3SB, 

Group 4 RI, LHAAP, Karnack, Texas 

Compounds 

Volatile Organic Compounds 
1, 1-Dichloroethene 
Tetrachloroethene 
Trichloroethene 

Pesticides 
Aldrin 

Metals 
Antimony 
Cadmium 
Lead 
Selenium 
Thallium 

LHAAP = Longhorn Army Ammunition Plant 
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X 
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Dioxins/furans are ubiquitous in soils throughout Site 35B but at lower levels than found at other sites. 

The source of the dioxin/furan contamination is not known. 

Metals above background levels are present in soil and groundwater; VOCs are also found in groundwater 

at Site 35B. However, the maximum soil contamination levels are not found next to the sump. The soils 

contamination is isolated. The groundwater contaminants in Site 35B wells were not found in the soils at 

the site. The source of groundwater contamination is unknown. 

14.3.2 Fate and Transport 

Soils samples collected near the sumps contained one pesticide and three metals at concentrations 

exceeding PCL values. The pesticide and metal contaminants within the soils could be transported 

through infiltration of water and subsequent dissolution and migration into groundwater beneath the 

former sump locations and/or through surface water runoff into the surrounding drainage paths. 

However, the levels are low and it is unlikely that the soil contamination will impact the drainage paths or 

groundwater. The groundwater contained VOCs and only two metal contaminants above PCLs and do 

not appear to be related to the contamination found in the soils. These will migrate with the groundwater 

until dilution and dispersion reduce their concentrations to less than detection limits, or until they 

encounter a reducing environment and the metals are precipitated and the VOCs are degraded by 

microbes. 

14.4 SITE35C: STATIC TEST AREA 

The Static Test Area was used for testing and evaluating products produced at LHAAP, including testing 

of illumination devices and static test firing of rocket motors. Structures for these activities include a test 

tunnel and data acquisition system for flares, rocket motor test stands of earth and concrete, and 

conditioning facilities for reproducing arctic and tropical temperatures. Industrial solid wastes and 

possibly hazardous wastes may have been generated by these activities. Four waste process sumps are 

located at this site. The site was active through 1998. 

14.4.1 Nature and Extent of Contamination 

Samples were taken from soils and groundwater at Site 35C. Table 14-4 summarizes the compounds that 

were identified at concentrations that exceed comparison criteria. 

Dioxins/furans were found in a soil sample next to the sump at levels higher than typically found at 

LHAAP. 
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Table 14-4 
Summary of Contaminants with Concentrations Greater than Comparison Values, Site 35C, 

Group 4 RI, LHAAP, Karnack, Texas 

Matrix 
Compounds Soil Groundwater 

Metals 
Aluminum X 
Beryllium X 
Cadmium X 
Chromium X -
Iron X 
Lead X 
Nickel X 
Selenium X 
Silver X X 
Thallium X 

Volatile Oreanic Compounds 
Trichloroethene X 
1 ,2-Dichloroethane X 

Semivolatile Organic Compounds 
bis(2-Ethylhexyl) phthalate X 

LHAAP = Longhorn Army Ammunition Plant RI =remedial investigation 

The contamination is limited to metals and potentially dioxins. Soils contained five metals (beryllium, 

cadmium, lead, selenium, and silver) above comparison criteria while groundwater contained six different 

metals (aluminum, chromium, iron, nickel, silver, and thallium) above comparison criteria. Very low 

levels ofVOCs were found in 1996 in the groundwater, but the 1998levels found were below PCLs. 

14.4.2 Fate and Transport 

Four of these metals form simple cations in vadose zone waters--beryllium, cadmium, lead, and silver. 

The fifth, selenium, forms oxyanions. These metals probably reside as adsorbed species on the fine

grained soil particles such as clays and iron oxyhydroxides. These metals will be slowly leached from the 

soil and will be carried down to the water table. However, as evidenced by current groundwater 

contamination levels, the soil contamination is unlikely to impact the underlying groundwater. Additional 

migration could occur through overland flow during a rainstorm. 

The metals dissolved in groundwater will migrate through the aquifer until dilution and dispersion reduce 

their concentrations to less than detection limits, or until they encounter a reducing environment and the 

metals are precipitated. 
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14.5 SITE 46: PLANT 2 AREA 

Plant 2 was originally designed to produce JB-2 propellant fuel and was reactivated to produce 

pyrotechnic devices" Plant 2 produced pyrotechnic and illumination devices until approximately 1997. 

Industrial solid wastes and possibly hazardous wastes may have been generated by these activities. Forty

six waste process sumps and 13 waste rack sumps are located at this site. 

14.5.1 Nature and Extent of Contamination 

Table 14-5 summarizes the compounds that were identified at concentrations that exceed the values 

identified in Section 3.0 (comparison criteria). 

Dioxins/furans are ubiquitous throughout Site 46 in all media; however, they were found at slightly 

higher levels near sump S-043. The specific source of the dioxin!furan contamination is not known. 

VOCs were found in soil and groundwater and, to a much lesser extent, in sediment at Site 46. A small 

area of VOC groundwater contamination appears to exist in the middle of the plant. One SVOC

bis(2-ethylhexyl) phthalate, a common laboratory contaminant-was found in groundwater at ten 

different wells. 

Metals are present in soil, sediment, surface water, and groundwater. The lead and barium levels were 

elevated near several sumps. Some sediment samples also had elevated lead and barium levels, but there 

was no distribution of the contamination in sediment and the levels were considerably lower than in the 

soils. The surface water samples from the tributaries had no exceedances of TWQS although some ditch 

samples had elevated aluminum, arsenic, and lead levels. 

14.5.2 Fate and Transport 

With the exception of dioxins/furans, organic compound detections in soils were isolated and at low 

concentrations. Among the metals, barium and lead are the most widespread in surface soil. These 

contaminants are relatively immobile and are not causing a notable groundwater problem. Barium and 

lead levels in groundwater are elevated in a few areas, so there may be a connection. The sump contents 

also had elevated barium and lead so the sumps may have been a source. However, general industrial 

activities could easily cause this low level of metals contamination. The surface soil may be causing ditch 

contamination because some sediment locations did have elevated lead levels" The sediment levels 

remain low. 

VOCs in the surface and shallow subsurface soils were detected at concentrations that exceed PCLs. The 
soil concentrations of these compounds are relatively low. PCE is present in the groundwater near the 

soil sample area. (PCE is an ethane-based compound that is volatile and has a high solubility of 
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Table 14-5 
Summary of Contaminants with Concentrations Greater than Comparison Values, Site 46, 

Group 4 RI, LHAAP, Karnack, Texas 

Matrix 
Sump Contents 

Compounds Liquid Sludge Soil Sediment Surface Water Groundwater 
Volatile Organic Compounds 

Benzene X 
Carbon Tetrachloride X X 
Chloroform X -
cis-1,2-Dichloroethene X X 
Methylene Chloride X X X X X 
1,1, 1-Trichloroethane X X 
Trichloroethene X X 
Tetrachloroethene X 

Semivolatile Organic Compounds 
bis(2-Ethylhexyl) phthalate X 
Hexachlorobenzene X X 
4-Methylphenol X 

Explosives 
Nitrobenzene X 

Pesticides 
Lindane X 

Metals 
Aluminum X X 
Antimony X X X X 
Arsenic X X 
Barium X X X X X 
Beryllium X X 
Cadmium X X 
Chromium X X X 
Copper X X 
Lead X X X X X X 
Mercury X X 
Nickel X X 
Selenium X X X 
Silver X X 
Thallium X X 
Zinc X X 

LHAAP = Longhorn Army Ammunition Plant RI =remedial investigation 

150 mg/L.) Again, the concentrations are quite low. Contaminants in the groundwater will migrate with 

the groundwater until dilution and dispersion reduce their concentrations to less than the detection limits, 

or until they encounter a reducing environment and the VOCs are degraded by microbes. 
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14.6 SITE 47: PLANT 3 AREA 

Plant 3 was designed for the production of rocket motors. Some of the rocket motor production facilities 

were converted to the production of pyrotechnic and illumination devices and were active until 

approximately 1997. Industrial solid wastes and possibly hazardous wastes may have been generated by 

these activities. Fifty waste process sumps and three waste rack sumps are located at this site. 

14.6.1 Nature and Extent of Contamination 

Samples were taken of sump contents, soils, sediments, and groundwater at Site 47. Table 14-6 

summarizes the compounds that were identified at concentrations that exceed the comparison criteria 

identified in Section 3.0. 

Dioxins/furans are ubiquitous throughout Site 47 in all media but their concentrations do not appear to be 

elevated compared to other sites at LHAAP. 

The elevated VOC levels in the soil are isolated and adjacent to sumps. However, the sumps with the 

elevated VOC levels (S-121, S-081, S-082, and S-083) do not show corresponding VOC contamination in 

adjacent soils. There are elevated shallow groundwater VOC levels, and this contamination has spread 

into the intermediate zone. 

The soil does have elevated levels of cadmium and lead while the groundwater shows chromium 

contamination. There is no strong connection between soil and groundwater contamination and no 

generalized areas of greater concentrations. This leads to the conclusion that there are no major metals 

sources; there may be several smaller sources. 

14.6.2 Fate and Transport 

The sumps and their contents were removed in 1996. The VOCs in soils can be transported via 

evaporation into the atmosphere or dissolution into infiltrating rainwater. The metals within the soils can 

be transported through infiltration of water and subsequent dissolution and migration into groundwater 

beneath the former sump locations and/or through surface water runoff into the surrounding drainage 

paths. There is evidence to suggest that the infiltration path to groundwater has caused groundwater 

contamination. The groundwater contains VOCs and metals that will migrate with the groundwater until 

dilution and dispersion reduce their concentrations to less than detection limits, or until they encounter a 

reducing environment and the metals are precipitated and the VOCs are degraded by microbes. Goose 

Prairie Creek is still relatively unaffected by VOC contamination yet the geoprobes placed during the 

Goose Prairie Creek investigation (see Section 13.0) did show elevated VOCs in groundwater near the 

creek. 
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Table 14-6 
Summary of Contaminants with Concentrations Greater Than Comparison Values, Site 47, 

Group 4 RI, LHAAP, Karnack, Texas 

Matrix 
Sump Contents Soil Groundwater 

Compounds Liquid Sludee 
Volatile Oreanic Compounds 

Acetone X 
Carbon Tetrachloride X 
Chloroform X X -
cis-1 ,2-Dichloroethene X 
1,1-Dichloroethene X X 
1, 1-Dichloroethane X 
1 ,2-Dichloroethene X 
Ethyl benzene X 
Methylene Chloride X 
Tetrachloroethene X X X X 
Toluene X 
1, l, 1-Trichloroethane X X 
Trichloroethene X X X X 
Vinyl Chloride X X 

Semivolatile Organic Compounds 
bis(2-Ethylhexyl) phthalate X X 
Pentachlorophenol X 

Metals 
Aluminum X 
Antimony X X X X 
Arsenic X X X X 
Barium X X X 
Cadmium X X X X 
Chromium X X X 
Lead X X X 
Mercury X 
Nickel X 
Silver X X 
Thallium X 

Anions 
Perchlorate X X 

LHAAP = Longhorn Army Ammunition Plant RI =remedial investigation 

14.7 SITE 48: Y-AREA 

TheY-Area was built during construction of Plant 3 (1953-1955) and was used for production of igniter 

parts for use in pyrotechnic and illuminating devices. The Y -Area was also used for the production of 

some illuminating devices. Industrial solid wastes and possibly hazardous wastes may have been 

generated by these activities. Nine waste process sumps and three waste rack sumps are located at this 

site. 
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14.7.1 Nature and Extent of Contamination 

Samples were taken at Site 48 of sump soils, soils, and groundwater. Table 14-7 summarizes the 

compounds that were identified as exceeding PCLs. 

Dioxin/furan concentrations in soils at sump S-100 were some of the highest detected at LHAAP. No 

source has been defined. The VOCs in soil were found near sumps S-095 and S-099. The sumps may 

have been a source of organic contamination to surrounding soils. Cadmium, lead, and barium levels in 

soils adjacent to sumps indicate that the sumps may also have been a source of inorganic contamination. 

Except for chromium, there is very little groundwater contamination. The source for the chromium is 

unknown. 

14.7.2 Fate and Transport 

Groundwater quality indicates that the soil contaminants have not migrated to the groundwater. The 

VOCs in soils can be transported via evaporation into the atmosphere or dissolution into infiltrating 

rainwater. The metals within the soils can be transported through surface water runoff into the 

surrounding drainage paths. However, the impact is likely to be small. 

Table 14-7 
Summary of Contaminants with Concentrations Greater than Comparison Values, Site 48, 

Group 4 Rl, LHAAP, Karnack, Texas 

Compounds 
Volatile Organic Compounds 

Tetrachloroethene 
Trichloroethene 
Vinyl chloride 

Semivolatile Or2anic Compounds 
bis(2-Ethylhexyl) phthalate 

Metals 
Aluminum 
Antimony 
Barium 
Beryllium 
Cadmium 
Chromium 
Lead 
Nickel 
Selenium 
Thallium 

LHAAP = Longhorn Army Ammunition Plant 

LHAAP Group 4 Sites 
Remedial Investigation Report, Final 

Matrix 
Soil 

X 
X 
X 

X 
X 
X 
X 

X 

X 

RI = remedial investigation 

Groundwater 

X 

X 

X 
X 

X 

X 

X 
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14.8 SITE 50: FORMER SUMP WATER TANK 

Site 50 was identified through historical records as an aboveground storage tank for industrial wastewater 

collected from industrial waste production sumps located at various sites throughout LHAAP. Each 

operating building at the LHAAP installation was provided with individual concrete sumps to collect 

industrial wastewater. Sumps with clean water were allowed to empty into the local drainages while the 

other sumps were emptied and their wastewater transported by truck to a 47,000-gallon aboveground 

storage tank at Site 50. Because the storage tank was described as holding industrial wastewater, it is 

possible that hazardous wastes may have been released by these activities. 

14.8.1 Nature and Extent of Contamination 

Samples were taken of Site 50 soils, sediments, surface water, and groundwater. Table 14-8 summarizes 

the compounds identified at concentrations that exceed the comparison criteria. 

Table 14-8 
Summary of Contaminants with Concentrations Greater than Comparison Criteria, Site 50, 

Group 4 Rl, LHAAP, Karnack, Texas 

Com_I!ounds 
Volatile Organic Com_l!ounds 

1, 1-Dichloroethene 
1,2-Dichloroethane 
cis-1 ,2-Dichloroethene 
Tetrachloroethene 
Trichloroethene 
Vinyl chloride 

Metals 
Aluminum 
Arsenic 
Antimony 
Barium 
Beryllium 
Cadmium 
Chromium 
C~er 
Lead 
Selenium 
Thallium 
Zinc 

Anions 
Perchlorate 

LHAAP = Longhorn Army Ammunition Plant 

LHAAP Group 4 Sites 
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Matrix 
Soil Sediment Surface Water 

X X 

X 
X 

X X 
X X 

X 

X 
X X X 
X X 

X 
X 

Rl = remedial investigation 

Groundwater 

X 
X 
X 
X 
X 
X 

X 

X 

X 
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Dioxin/furan results were typical of those of other LHAAP sites. None of the soil exceedances were 

extensive. There is no evidence of significant soil contamination at Site 50, although some contamination 

is present. Likewise. the sediment contamination was similar-low, but present. The downstream 

sample of Goose Prairie Creek had no sediment PCL exceedances and only aluminum TWQS 

exceedances in surface water samples (both upstream and downstream). 

Groundwater contamination is more extensive. There are high TCE levels (22 mg!L) and high 

perchlorate levels (18 mg!L) in the Site 50 wells. 

14.8.2 Fate and Transport 

The primary contamination at Site 50 is the underlying VOC- and perchlorate-contaminated groundwater. 

The source of the VOC contamination is unknown. The adjacent surface water body, Goose Prairie 

Creek, does not appear to be impacted by Site 50 contamination so the groundwater is not currently 

affecting the quality of the creek. The VOC contamination appears to be fairly isolated. Either a lack of a 

continuing source or low groundwater flow through that area is limiting the migration potential of the 

VOCs. The perchlorate contamination is likely from Building 25C. 

14.9 SITE 60: PESTICIDE STORAGE BUILDINGS 

Records indicated that pesticides and herbicides were originally stored in Building 714 and that, in 1970, 

the stock was moved to Building 411. A site visit and communications with LHAAP personnel indicated 

that Building 411A and shed TS-80, not Building 411, may have been used as a pesticide and herbicide 

storage area. Industrial solid wastes and hazardous wastes may have been generated by these activities. 

14.9.1 Nature and Extent of Contamination 

Samples of soil, sediment, and surface water were taken at Site 60. Table 14-9 summarizes the 

compounds that were identified at concentrations that exceed the comparison criteria. 

Table 14-9 
Summary of Contaminants with Concentrations Greater than Comparison Values, Site 60, 

Group 4 Rl, LHAAP, Karnack, Texas 

Compounds I 
I Soil 

Pesticides 
Dieldrin I X 

Metals 
Lead I X 
Selenium I X 

LHAAP = Longhorn Army Ammunition Plant 

LHAAP Group 4 Sites 
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Matrix 
I Surface Water 

J 

I 
I 

Rl =remedial investigation 

I 

I 

I 
I 

Sediment 
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Among the soil samples collected at Site 60 near the buildings, one pesticide (dieldrin) significantly 

exceeded its PCL. However, dieldrin was only found at the elevated levels at one location, indicating a 

very isolated area of contamination. Lead and selenium in soils exceeded their respective PCLs, but the 

range of detections is small, indicating no significant contamination by metals. 

14.9.2 Fate and Transport 

Dieldrin has a very limited solubility (0.2 mg!L) and a low vapor pressure. The compound will remain in 

the soil. Estimated degradation rates in humid soils indicate that the half-life of dieldrin will be several 

years. Since groundwater samples have not been collected at Site 60, it is not known whether dieldrin has 

migrated to groundwater. However, the low solubility and the high distribution coefficient (estimated 

Koc: 10,000-30,000) would indicate that this compound probably has not reached the groundwater. 

14.10 GOOSE PRAIRIE CREEK AND WETLANDS 

Goose Prairie Creek is one of four major drainage systems on the LHAAP facility; the other three are 

Sa under's Branch, Harrison Bayou, and Central Creek. The headwaters of Goose Prairie Creek are 

located near the northwestern comer of the plant and consist of one larger creek and several smaller 

tributaries. Goose Prairie Creek flows across the northern edge of the installation and drains 

approximately 30 percent of LHAAP. Goose Prairie eventually empties into Caddo Lake on the eastern 

side of the facility. A wetlands area is formed at the confluence of Goose Prairie Creek and Caddo Lake. 

14.10.1 Nature and Extent of Contamination 

Sediment and surface water samples were taken along Goose Prairie Creek and adjacent wetlands area. 

Sediment samples were also collected at the Goose Prairie Creek North and South Cove and the three 

other major drainages, Saunder's Branch, Harrison Bayou, and Central Creek. Table 14-10 summarizes 

the compounds that were identified at concentrations that exceed the comparison criteria identified in 

Section 3.0 for the Goose Prairie Creek samples. Table 14-11 contains similar information for the other 

major drainages. 

Dioxins/furans are ubiquitous throughout Goose Prairie Creek and the other drainages. The source of the 

dioxin/furan contamination cannot be specifically identified. 

Metals are present in surface water and sediments at Goose Prairie Creek drainages and wetlands. 

Although all of the metals listed in Tables 14-10 and 14-11 were detected above comparison levels, only 

lead results in sediments were notably elevated. The elevated metals in surface water and sediment do not 

appear to originate from one source but rather reflects the culmination of contaminants that have migrated 

into the LHAAP drainages over time. 
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Table 14-10 
Summary of Contaminants with Concentrations Greater than Comparison Values, Goose Prairie Creek, 

Group 4 RI, LHAAP, Karnack, Texas 

Goose Prairie Creek Goose Prairie Wetlands 
Matrix 

Compounds Sediment Surface Water Sediment Surface Water 
Metals 

Aluminum X X 
Arsenic X X 
Barium X -
Beryllium X X 
Lead X X X 
Manganese X 
Selenium X X 
Silver X X 
Thallium X X 
Zinc X 

LHAAP = Longhorn Army Ammunition Plant Rl =remedial investigation 

Table 14-11 
Summary of Contaminants with Concentrations Greater than Comparison Values, Other Major Drainages 

and Wetlands, Group 4 Rl, LHAAP, Karnack, Texas 

Saunder's Branch Harrison Bayou Central Creek North Cove South Cove 

Compounds 
Matrix 

Sediment Sediment Sediment Sediment Sediment 
Metals 

Barium X X 
Beryllium X X X X X 
Cadmium X 
Lead X X X X X 
Mercury X 
Selenium X X X X 
Silver X X 
Strontium X 

LHAAP = Longhorn Army Ammunition Plant Rl =remedial investigation 

Perchlorate is present in Goose Prairie Creek surface water. It appears to originate at Plant 2 and is 

present throughout the creeko No perchlorate was found in North Cove sediment sampleso 

14.10.2 Fate and Transport 

The metals in the surface water samples are a combination of dissolved and suspended species. These 

will continue to be transported via the advection of surface water until they reach the local hydrologic 

base at Caddo Lake. The suspended solids will settle out and the dissolved metals will be diluted. The 

metals in the sediments are probably reasonably stable. An influx of clean water during a rainstorm will 
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cause some of them to dissolve or desorb from the sediment particulate material and to go into solution in 

the surface water. Increased flow· in the creeks caused by the rainstorm will also cause some. of the 

sediments to become suspended in the fluid. During these events, the metals will follow the same 

pathways described for the metals currently dissolved or suspended in surface water. 

Perchlorate is soluble and is present at all downstream sampling locations. Perchlorate will migrate with 

the water to Caddo Lake. 
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!!Location Information of Group 4 Sample Sites Location Information of Group 4 Sample Sites 

---
BORE BORE 
TOTAL TOTAL SITE X y z DEPTH SITE X y z DEPTH 

105 3310068.4 6960331.5 196.97 27 47WN18 3310398 6959236 196.37 21 
106 3316569.12 6959209.57 174.56 25 47WN19 3310406 6959241 196.01 62 
107 3316648.96 6957716.5 175.73 21.5 47WN20 3310414 6959245 195.59 100 

35ASB03 3304973.93 6960243.21 218.2 0 47WN21 3311452 6959832 184.44 22 
35ASB05 3304465.77 6959828.78 218.8 0 47WN22 3311719 6959044 192.48 20 
35ASS01 3305068.9 6960305.3 215.9 0 47WN23 3311243 6958504 194.76 34 
35ASS02 3305063.5 6960196.88 215.5 0 48SB01 3314264 6959093 0 0 
35ASS04 3304385.34 6959900.67 220.2 0 50SB01 3309530 6957412 0 16.8 
35ASS06 3304368.56 6959800.16 217.5 0 50SB03 3309496 6957445 0 17 

35AWN01 3305092.61 6960170.97 214.96 71 50SB04 3309512 6957386 0 17 
35AWN02 3305087.22 6960165.53 215.06 140 50S806 3309518 6957447 0 0 
35AVVW03 3305010.72 6960396.75 216.73 19 50SS02 3309576 6957426 0 0 
35AWI/V04 3304656.3 6959446.59 217.15 24 50SS05 3309604 6957445 0 0 
35BSB01 3308098 6958046.02 200.1 0 50SS07 3309620 6957389 0 0 

35BWW01 3307815.51 6958331 200.24 19 50WN01 3309311 6957600 195.29 20 
35BWI/V02 3308367.35 6958110.46 201.06 47 50WN02 3309569 6957437 197.4 19 
35CSB01 3315655 6957385.7 0 0 50WN03 3309376 6957163 199.88 20 

400ASS05 3303916.55 6962549.99 0 0 50WN04 3309947 6957157 201.64 20 
400ASS06 3303948.9 6962549.99 0 0 60SB01 3305877 6959210 0 8 
400SS01 3304209 6962738.2 0 0 60S802 3305841 6959117 0 9 
400SS02 3304228.4 6962713.3 0 0 60S803 ·3305796 6959101 0 9 
400SS03 3304192.7 6962699.6 0 0 60SB06 3305751 6959074 0 7.9 
400SS04 3303950.81 6962589.93 0 0 60S807 3305731 6959046 0 9 
46SB01 3305625.44 6962863.83 211.6 0 60SB08 3305747 6959021 0 8.1 
46SB02 3305639.36 6962509.41 211.2 0 60S811 3304682 6960081 0 8.9 
46S803 3306222 6962530.04 206.4 0 60S812 3304690 6960057 0 8.8 

46WN01 3306046.3 6962839.74 209.75 24 60S813 3304676 6960007 0 8.6 
46VWV02 3306068.17 6962842.6 209.16 46 60SB22 3305747 6958975 0 0 
46WW03 3306057.06 6962841.67 209.8 101 60SS04 3305831 6959060 0 0 
46WW04 3305584.77 6962709.27 212.47 24 60SS05 3305769 6959122 0 0 
47SB01 3309450 6960372.6 197.7 5 60SS09 3305759 6959010 0 0 
47SB02 3309103 6959730.93 200.6 5 60SS10 3305750 6959044 0 0 
47SB03 3310193 6958745.3 192.6 5 60SS11 3305778 6959159 0 0 
47WN01 3310000.12 6961843.18 191.21 19 60SS12 3305709 6959163 0 0 
47WI/V02 3309378.17 6961934.03 194.7 18 60SS13 3305746 6959120 0 0 
47WN03 3310493.93 6961546.93 191.86 26 60SS14 3304708 6960030 0 0 
47\NW04 3310838.47 6960690.1 187.83 20 60SS15 3304744 6960095 0 0 
47WW05 3309848.45 6960821.11 195.79 19 60SS16 3305675 6959125 0 0 
47WW06 3309845.61 6960826.26 195.79 41 60SS17 3305720 6959086 0 0 
47WN07 3309841.54 6960836.07 195.94 110 60SS18 3305786 6959007 0 0 
47\NW08 3309353.97 6961102.58 196.43 19 60SS19 3305645 6959082 0 0 
47WW09 3309623.61 6960006.04 197.72 40 60SS20 3305678 6959046 0 0 
47WN11 3310298.06 6959699.09 196.24 19 60SS21 3305712 6958988 0 0 
47WW12 3309114.13 6960442.63 199.02 20 60SS23 3305614 6959048 0 0 -
47WN13 3308809.1 6959590.22 202.02 18 60SS24 3305656 6959010 0 0 
47\NW14 3308802.09 6959587.31 202.22 50 60SS25 3305688 6958979 0 0 
47VVW15 3308794.06 6959583.27 202.28 175 60SS26 3305719 6958932 0 0 
47'NW16 3308477.27 6959895.12 200.62 19 LHS-2-01 3307323 6962469 0 0 
47WN17 3309316.44 6959040.27 198.44 19 LHS-2-02 3307361 6962120 0 0 
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Location Information of Group 4 Sample Sites Location Information of Group 4 Sample Sites 

BORE BOP · 
TOTAL T01 

SITE X y z DEPTH SITE X y z DEP. 
LHS-2-03 3307019.17 6963250.38 0 0 LHSMW03 3305514 6959938 214.24 32 
LHS-2-04 3306781.66 6963347.7 0 0 LHSMW04 3305398 6960186 214.04 30 
LHS-2-05 3307011.79 6963403.51 0 0 LHSMW05 3305079 6960158 215.17 32 
LHS-2-06 3306302.03 6963067.55 0 0 LHSMW06 3304629 6960080 219.86 22 
LHS-2-07 3306331.53 6962898.68 0 0 LHSMW07 3304408 6959841 218.54 27.9 
LHS-2-08 3306351.38 6962649.8 0 0 LHSMW08 3306617 6961325 204.49 47 
LHS-2-09 3305630.81 6963226.4 0 0 LHSMW09 3306349 6961075 208.01 24 
LHS-2-10 3306073.37 6963388.11 0 0 LHSMW10 3305667 6960861 211.33 19 
LHS-2-11 3305825.54 6963362.35 0 0 LHSMW11 3305793 6961101 209.89 27 
LHS-2-12 3305847.67 6963193.48 0 0 LHSMW12 3306022 6961387 205.98 14 
LHS-2-13 3303961.72 6962638.86 0 0 LHSMW13 3306006 6961755 206.48 15.4 
LHS-2-14 3304302.81 6962708.45 0 0 LHSMW14 3303936 6962601 241.67 18 
LHS-2-15 3306346.73 6961831.99 0 0 LHSMW15 3304452 6962631 223.68 22 
LHS-2-16 3305854.01 6961557.22 0 0 LHSMW16 3304181 6962729 229.3 22 
LHS-2-17 3305655.08 6962236.21 0 0 LHSMW17 3305921 6962318 211.5 24 
LHS-2-18 3305777.52 6962363.58 0 0 LHSMW18 3305918 6962573 212.38 25 
LHS-2-19 3306178.78 6962724.22 0 0 LHSMW19 3305863 6962940 209.8 27 
LHS-3-01 3309149.89 6960400.08 0 0 LHSMW20 3306305 6963273 206.21 22.5 
LHS-3-02 3309426.69 6960106.68 0 0 LHSMW21 3306500 6963621 204.66 27 
LHS-3-03 3309416.91 6960636.9 0 0 LHSMW22 3306378 6962767 206.41 26 
LHS-3-04 3309877.8 6960506.18 0 0 LHSMW23 3306469 6962447 205.8 r~ 

LHS-3-05 3310234.86 6959682.71 0 0 LHSMW24 3307057 6963099 200.52 .. 
LHS-3-06 3310020.15 6958761.21 0 0 LHSMW25 3307260 6963256 199.07 39.o 
LHS-3-07 3309892.27 6959041.84 0 0 LHSMW26 3307440 6962398 201.53 37.2 
LHS-3-08 3310451.18 6958553.2 0 0 LHSMW27 3307263 6962174 199.2 18.1 
LHS-3-09 3309506.97 6958296.53 0 0 LHSMW28 3307688 6960930 202.66 17 
LHS-3-10 3309609.06 6958097.2 0 0 LHSMW29 3308072 6960870 200.51 20.8 
LHS-3-11 3309340.54 6957920.45 0 0 LHSMW30 3308292 6960875 200.68 19 
LHS-3-12 3309043.22 6957817.68 0 0 LHSMW31 3308967 6961160 198.09 27.9 
LHS-3-13 3309249.76 6958399.44 0 0 LHSMW32 3308982 6961387 197.2 16 
LHS-3-14 3307778.4 6959106.12 0 0 LHSMW33 3309335 6961290 196.27 19 
LHS-3-15 3308246.58 6959129.32 0 0 LHSMW34 3309337 6961493 195.85 22.5 
LHS-3-16 3308942.47 6959086.54 0 0 LHSMW35 3309373 6961685 195.4 21 
LHS-3-17 3309367.51 6959264.33 0 0 LHSMW36 3309579 6961872 193.74 26.5 
LHS-3-18 3308034.29 6961067.89 0 0 LHSMW37 3309709 6962064 192.23 34 
LHS-3-19 3308420.69 6958512.26 0 0 LHSMW38 3308184 6961506 197.84 28 
LHS-3-20 3309135.17 6959554.58 0 0 LHSMW39 3309910 6960715 195.78 18 
LHS-3-21 3308844.68 6959446 0 0 LHSMW40 3309953 6960415 196.9 14 
LHS-3-22 3309073.23 6959734.43 0 0 LHSMW41 3309725 6960515 197.1 38 
LHS-3-23 3308921.58 6959636.63 0 0 LHSMW42 3309660 6960355 197.18 19.8 
LHS-3-24 3308934.82 6961200.16 0 0 LHSMW43 3309633 6960010 197.38 19.5 
LHS-3-25 3308822.81 6961496.69 0 0 LHSMW44 3309302 6960305 197.45 38 
LHS-3-26 3309377.19 6961986.61 0 0 LHSMW45 3309141 6960146 198.74 36 
LHS-3-27 3309329.73 6961354.87 0 0 LHSMW46 3309392 6959763 198.46 17.3 
LHS-3-28 3309276.57 6961750.86 0 0 LHSMW47 3309340 6959603 197.92 ~ 

LHS-3-29 3309249.99 6961570.36 0 0 LHSMW48 3309436 6959323 199.3 
LHS-3-30 3308118.23 6958099.51 0 0 LHSMW49 3309025 6959476 198.95 IU 

LHSMW01 3306087.69 6959159.79 211.19 16 LHSMW50 3308464 6959085 202.33 28.5 
LHSMW02 3305705.23 6959133.73 213.75 16 LHSMW51 3307497 6959185 205.6 19 

ooonn2 
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Location Information of Group 4 Sample Sites Location Information of Group 4 Sample Sites 

BORE BORE 
TOTAL TOTAL 

SITE X y z DEPTH SITE X y z DEPTH 
LHSMW52 3308621.6 6958448.8 202.6 22 SUMP011 3307053 6962355 0 6.5 
LHSMW53 3309903.12 6958096.73 194.84 14 SUMP012 3307302 6962439 0 10 
LHSMW54 3310541.19 6958535.21 191.08 44 SUMP013 3307304 6962370 0 10 
LHSMW55 3310174.99 6959043.13 196.47 17.5 SUMP014 3305677 6962283 0 10 
LHSMW56 3310570.56 6959009.13 195.36 20 SUMP015 3305660 6962405 0 10 
LHSMW57 3310398.96 6959436.18 197.56 14.5 SUMP016 3305651 6962434 0 5 
LHSMW58 3308108.48 6958036.44 200.2 34 SUMP017 3305664 6962528 0 10 
LHSMW59 3307881.45 6958119.71 201.07 49.3 SUMP018 3305742 6962467 0 10 
LHSMW60 3309451.7 6957945.07 196.14 27 SUMP019 3306332 6962560 0 5 
LHSMW61 3313184.94 6958547.74 195.23 26.5 SUMP020 3305653 6962645 0 5 
LHSMW62 3314544.51 6959033.38 189.06 27.6 SUMP021 3306316 6962692 0 10 
LHSMW63 3314367.07 6959186.88 191.01 20 SUMP022 3305654 6962775 0 7 
LHSMW64 3314918.24 6959088.76 188.23 25 SUMP023 3306311 6962810 0 5 
LHSMW65 3314968.03 6959265.02 191.8 18 SUMP024 3305644 6962891 0 5 
LHSMW66 3314814.41 6959503.12 192.23 18 SUMP025 3306318 6962925 0 6.25 
LHSMW67 3315706.92 6957361.09 182.64 20 SUMP026 3306299 6962984 0 5 
LHSMW68 3315493.34 6957111,64 186.69 22 SUMP027 3305635 6963123 0 5 
LHSMW69 3315271.77 6957346.18 180.16 51 SUMP028 3306808 6963171 0 10 
LHSMW70 3316533.17 6958033.52 180.54 22 SUMP029 3306767 6963455 0 5 
LHSMW71 3316839.63 6958207.89 181 17.5 SUMP030 3305722 6961255 0 5 
LHS-SH-01 3305950.07 6959049.75 0 0 SUMP031 3305728 6961273 0 10 
LHS-SH-02 3305363.23 6959930.37 0 0 SUMP032 3305725 6961408 0 10 
LHS-SH-03 3305163.32 6960087.84 0 0 SUMP033 3305765 6961358 0 10 
LHS-SH-04 3305021.57 6960276.47 0 0 SUMP034 3305755 6961496 0 5 
LHS-SH-05 3304399.86 6959794.49 0 0 SUMP035 3305753 6961652 0 6 
LHS-T-01 3315359.32 6957301.07 0 0 SUMP036 3306799 6963213 0 5 
LHS-T-02 3315200.37 6957230.74 0 0 SUMP037 3305775 6962515 0 5 
LHS-Y-01 3314788.42 6959055.41 0 0 SUMP038 3306217 6961283 0 7.5 
LHS-Y-02 3314651.78 6959052.71 0 0 SUMP039 3306377 6961418 0 3.5 
LHS-Y-03 3314863.71 6959206.9 0 0 SUMP040 3306377 6961393 0 5 
LHS-Y-04 3314732.65 6958941.8 0 0 SUMP041 3306366 6961536 0 7 
LHS-Y-05 3314172.15 6959025.66 0 0 SUMP042 3306345 6961627 0 10 
LHS-Y-06 3314163.78 6959139.27 0 0 SUMP043 3306197 6961662 0 5 

MW21SS01 3306372 6963675 0 0 SUMP044 3308961 6957854 0 5.5 
MW21SS02 3306486 6963677.2 0 0 SUMP045 3309000 6957748 0 5 
MW21SS03 3306562 6963667.4 0 0 SUMP047 3309271 6957946 0 5 
MW21SS04 3306388 6963558.5 0 0 SUMP048 3309726 6958137 0 10 
MW21SS05 3306504 6963559.7 0 0 SUMP049 3309759 6958232 0 5 
MW21SS06 3306539 6963621.3 0 0 SUMP050 3309609 6958382 0 8.5 
SUMP001 3305660 6963271.3 0 5 SUMP051 3309647 6958295 0 10 
SUMP002 3305918 6963332.6 0 10 SUMP052 3310425 6958579 0 5 
SUMP003 3305906 6963306.1 0 10 SUMP053 3309227 6958441 0 5 
SUMP004 3306009 6963290.8 0 5 SUMP054 3309903 6958742 0 10 
SUMP005 3305998 6963333.7 0 10 SUMP055 3309937 6958769 0 5 
SUMP006 3307022 6963177.5 0 5 SUMP056 3310440 6958998 0 5 
SUMP007 3307026 6963140.4 0 7 SUMP057 3309811 6959025 0 5 
SUMP008 3307014 6963357.9 0 10 SUMP058 3308448 6958541 0 5 
SUMP009 3307003 6963324.6 0 3 SUMP059 3308972 6959235 0 5 
SUMP010 3307055 6962430.5 0 5 SUMP060 3309353 6959392 0 10 

OOOOC3 
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Location Information of Group 4 Sample Sites Location Information of Group 4 Sample Sites 

11 
BORE 

BOR 
TOTAL TOT, 

SITE X y z DEPTH SITE X y z DEPTh· 
SUMP061 3310237 6959647.9 0 5 SUMP111 3305272 6960172 0 10 
SUMP062 3308753 6959484.6 0 10 SUMP112 3305238 6960122 0 5 
SUMP063 3308907 6959461 0 10 SUMP113 3304486 6960042 0 5 
SUMP064 3309044 6959513.6 0 10 SUMP114 3316477 6953152 191 5 
SUMP065 3309092 6959575 0 5 SUMP116 3316083 .. 6953677 178.3 10 
SUMP066 3309082 6959699.1 0 10 SUMP117 3304290 6959901 0 5 
SUMP067 3309002 6959693 0 5 SUMP118 3304549 6953716 0 5 
SUMP068 3307741 6959101.2 0 5 SUMP119 3305443 6959997 0 8 
SUMP069 3308258 6959223.1 0 5 SUMP120 3305384 6959963 0 5 
SUMP070 3309449 6960124 0 5 SUMP121 3310365 6959022 0 10 
SUMP071 3309133 6960412.1 0 5 SUMP122 3305919 6959108 0 5 
SUMP072 3309105 6960247.2 0 5 SUMP123 3314190 6959128 0 10 
SUMP073 3309438 6960478.6 0 8 WRSUMP001 3314758 6959019 0 5 
SUMP074 3309538 6960557.8 0 10 WRSUMP002 3314644 6959230 0 10 
SUMP075 3309576 6960472.4 0 5 WRSUMP003 3314290 6959162 0 5 
SUMP076 3309822 6960486.8 0 5 WRSUMP004 3305644 6963266 0 4.5 
SUMP077 3309871 6960612.8 0 5 WRSUMP005 3307018 6963385 0 10 
SUMP078 3307985 6960967.9 0 5 WRSUMP006 3307324 6962431 0 10 
SUMP079 3308004 6960965.9 0 10 WRSUMP007 3306818 6963325 0 0.5 
SUMP080 3307922 6960908 0 10 WRSUMP008 3306214 6962695 0 5 
SUMP081 3308837 6961204.3 0 10 WRSUMP009 3306197 6962456 0 1r 
SUMP082 3308899 6961231.9 0 5 WRSUMP010 3305783 6962467 0 5 
SUMP083 3308795 6961493.3 0 10 WRSUMP011 3305777 6962727 0 5 
SUMP084 3309216 6961370.5 0 10 WRSUMP012 3307198 6963323 0 10 
SUMP085 3309118 6961472.3 0 10 WRSUMP013 3306286 6961489 0 10 
SUMP086 3309123 6961430 0 10 WRSUMP014 3308086 6958019 0 5 
SUMP087 3309180 6961664.8 0 10 WRSUMP015 3305793 6961426 0 5 
SUMP088 3309255 6961680.4 0 5 WRSUMP016 3304087 6962711 0 5 
SUMP089 3309275 6961633.3 0 10 WRSUMP017 3309119 6961380 0 5 
SUMP090 3309255 6961480.7 0 5 WRSUMP018 3309897 6960526 0 10 
SUMP091 3309375 6961997 0 10 WRSUMP019 3305781 6961747 0 5 
SUMP092 3309448 6961946 0 5 WRSUMP021 3306316 6963081 0 5 
SUMP093 3309581 6962071.9 0 10 WRSUMP24X 3316596 6953200 192.3 6.5 
SUMP094 3314201 6959077.1 0 5 WRSUMP744A 3304330 6959905 0 3.5 
SUMP095 3314773 6959043.2 0 5 
SUMP096 3314695 6959072 0 10 
SUMP097 3314745 6959194.6 0 10 
SUMP098 3314675 6959214.7 0 5 
SUMP099 3314687 6959291.8 0 10 
SUMP100 3314684 6959424.4 0 5 
SUMP101 3314769 6959424.6 0 10 
SUMP102 3315331 6957302.8 0 10 
SUMP103 3315376 6957244.9 0 10 
SUMP104 3315261 6957234.4 0 10 
SUMP105 3315334 6957178.6 0 5 
SUMP107 3304220 6962625.3 0 3.5 
SUMP108 3304167 6962665.8 0 5 
SUMP109 3304038 6962574.3 0 10 
SUMP110 3305605 6960922.4 0 5 

OOOOC4 
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~ loU TU1AL CUSSinCJ. TIOH 'lr. FINES 
~ 
Bll.IT't' 

Silty sand 

!Very pale grown IIDt1:led wi t.h 15 
!brownish yellow · 

Clayey sand 

pale brown and yellowish 
brown 

40 

Sligh1:ly sandy clay 10% fine sand 
Very pale brown .w/brownish yellow 

~Sil tv fine sand seam 
Sligh ly sandy clay · 
Very pale brown w/ brownish yellow 

Silty sand 15 

Light brownish grey ro1:tled 
lw/yellowish brown 

lvd.u.uy clay 30% fine sand 
IV.a"'""V' 1"1~1~ 1. l.Jir I ~ C" '}., HO 1 1 f"'IU! 

. ~:i i -HT c::::~:mr1 c-o. ... ,.,. 
J 

J 

Sandy clay 

IVery pale brown w/brownish yellow 

lSiltv sand 30 

·-

·-- .. 
~-·-

VERTlCAL SCALE 1" = 5.0' 

'NELL 105 DATE DRILLED 6/30/83 CONTAMINATION SURVEY 
LONGHORN ARMY AMMUNITION PLANT 

MARSHALL. TEXAS 
;TU DY AREA Rocket 't-'btor Product jon Area 

ELEVATlON TOP OF STEEL CASING= 199.25 ft 
ELEVATION TOP OF PVC RISER= 198.76 ft 
ELEVATION OF GROUND SURFACE= 196 I 32 ft 

sautt£: OOIROMMOO.U PltOTECTIOIC smoo. IIC. • 1!13 

U. S. ARMY TOXIC AND HAZARDOUS 
MATERIALS AGENCY 

ABERDEEN PROVING GROUND, MARYLAND 

000005 
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,.:-t-----+-
8 
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30% fine sand 

CL 215 Sandy clay 
IS Y P 1 1 nwi "h red 

40% fine sand 

tl I Silty clay 
:,.. f" CL-MI. 3 5 

16 Ligh~ grey mottled wlyellowish rec 

35% silt 

-
... - 516 
-10 16 Silty sand ... 
t-

SM Pinkish grey 
1-

... 
316 

~15 - /7 

1- -

~ Slightly silty sand 
6/E 

SM h412',. Pinki. sh 1 d I ~ .~ grey matt e w yellowish 
123/2~ red 
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%FINES 
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15 
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WELL 1nn DATE DRILLED 5114182 
STUDY AREA Static Test Area 

El£VAT10N TOP OF STEEL CASING= 173. 72 ft 
ELEVATION TOP OF PVC RISER= 177.91 ft 
ElEVATION Of GROUND SURFACE= 174.56 ft 

CONTAMINATION SURVEY 
LONGHORN ARMY AMMUNITION PLANT

MARSHALL, TEXAS 

SUURtt: OOSWIJl. PHTICTIOII STSTDlS. !ICC. • 1!13 

U. 5. ARMY TOXIC AND HAZARDOU:> 
MATERIALS AGENCY 

ABERDEEN PROVING GROUND. MARYLAND 
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BLOW IU.TER:I.AL CU~nC.HION 
AQ-W'9 

COUHT' 
% fiNES P"()Wooi. 

IIUTl 

r- 9/7 

lg~~ 
Slightly sil cy sand 5-10 
YPllnwi.:;h Ted 

Sandy clay 20% fine sand 
Gray and red 

3 .'-il I rv <:;and. 

4/5 Sandy clay ·~ 20% fine sand 
5/6 
/10 Gray and red 

3/3 
4/5 Slightly sandy clay 5% fine -~sand 
6/7 

Light eli ve gray 

!Sandy clay 15% fine sand - IT 't" 1"11; '\riC' ,.,..,...IC'v lJ /.,..or1d_i ~h """ 1 1 ,..,,., 

2/11 ~ilnr c:;:rnc1':1/0.hr !TreY ~ 29 n 
6/8 34.4 1.1x 
/7 Silty sand 10- 3 

Light grey mottled w/reddish yello~ 
ft/rnin 

r-- Silty sand 24 6 
4/5 Yellowish brown 28.1 
/7 

... 
-~ 

VERTICAL SCALE 1 .. = 5.0' 

_J."'ELL _l_0_7 __ ~DATE DRILLED 5/16/82 
rUDY AREA Static Test Area 

CONTAMINATION SURVEY 
LONGHORN ARMY AMMUNITlON PLANT 

MARSHALL. TEXAS 
ELEVATION TOP OF STEEL CASING= 178.11 ft 
ELEVATION TOP OF PVC RISER= __ .:..1?:....:7...:.·.:::.56~f;;,..t;;;_ 
ELEVATION OF GROUND SURFACE= 174.97 ft 

SUUit£: OOIROKMOOll. P1tlT£CnOK smDlS. IIC. · 1!13 

U. S. ARMY TOXIC AND HAZARDOUS 
MATERIALS AGENCY 

ABERDEEN PROVIN~ GROUND. MARYLAND 



(~)?:) 
·,....._.,:;~~' . _I 

c··. 
~ 

HOLE NO. LHS-MW1 

DRIWNG LOG SOUlHwt:ST 
IHST lolLA TlON 

LHAAP 
I. Pfto..ECi 

l.HAAP-WASTE SUMPS 
10. SIZE ANO TWE OF BIT 8" AUGER 

3.306087.10 
12. WAHUF"ACTUR£11'5 OESIOtAllON OF CIIU. 

1\JLSA DISTRICT COE CME .75 

LHS-MW1 
1.._ TOT AI. IIUIII!(R COR( BOXES 

TOM BEA..,;:Rs 
1!1.. El..£VA110f GRQ.oo!O WAtER SEE REMARKS 

IS. OloTt HOI.E ST~19/1994 ~/&TF;l)994 
------ D£1:. F'ROII \IERT. 1--------'----'-.:....---....L.--:..'...,...:l':i/_..,:l~--~ 

17. El..£VA 'II Of TOP OF HOI.E 211.2 
7. THIO<N£SS OF 0~ 16.0 

IS. TOTAL CORE RECO\IERY fOR IICRIIC 0.0 
8. DE:J>'1M DIIIUfll Ill TO ROOC 0. 0 

9. TOT AI. OEI'TH OF HOI.E 

ooooos 

16.0 

l.£AN CLAY (CL) (0.0 - 4.5) 
'MlH SAND. Uclil' YEUO'MSH 
BROWN. MOIST. 

f"AT CLAY (CH) (4.5 - 11.7) 
'MlH SAND, UCHT BROWNISH GRAY 
MOIST •. 

fAT CLAY (CH) (11.7 - 16.0) 
DARK CRA Y TO ou..,;: BROWN. 
MOIST, 12.8-14.0 ..,;:RY MOIST. 

MERUN DEAN 

ll: COR( 
R£CO¥

ERY 

J-1 

J-2 

J-3 

J-7 

PRQ.£CT 

WATER ENCOUNTERED 0 11.7' 

SAMPLE TYPE ZONE 
AUG£R 0.0- 10.0 
SPUTSPOON 10.o- 16.0 

SAMPLE 
J-1 
J-2 
J-.3 
J-4 
J-5 
J-6 
J-7 

-··---. ..... 

DEPTH 
0.0- 4.5 
4.5- 7.2 
7.2- 11.7 

11.7- 12.7 
13.o- 1<4o.O 
14.o- 15.0 
15.0- 16.0 

HOI.E 110.. 

LHAAP-WASTE SUMPS LHS-MW1 

027531 
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DRILUNG LOG SOUTH~ST 
INSTAUJ. T'IGI 

I. PAo.ECT 

LHAAP 

HOLE NO. LHS-MW2 
~ 

Of1 SHEETS 

LHAAP-WASTE SUMPS 
10. SIZE AND T'rPt Of Btl 8" AUGER 

3305704.50 

'TULSA DIS1RICT COE 

LHS-MW2 

12. loiANUF AClURER'S ()(SIGNA 11011 Of ORU 

FAIUNG 1500 

MSL 

UNOISl\IRIIED l l 

TOM BEA~RS 
1:1. EI.LVAllOH Cl'IOU'IO WAltll NOT DETERMINED 

IO. OAT( HOI.£ ST~19/1994 ffiri~994 
------ DEC. F'R<llll 'tOT. J-,-::7.-EI.LV=--.. -nOH-=-TOP-Of-HJ.OU:-.:.:.::...;.:~;.:..~.J...::=!..;2:::1 1:..:. 7:;:...:_-4 

7. llUO<MESS Of O'IE!IaRlEN 16.0 
18. TOTAl. CORE RECO'IEIIY rOR B<HHC 0.0 

8. OEP'IH OAIU.ED INTO ROCI( 0.0 
II. TOT AI. DEPTH OF HOI.£. 16.0 MERUN DEAN 

EI.EVAllOH 

lEAN CLAY (CL) (0.0 - 1.5) 
SANOY, BROWN, t.IOIST,VERY SilFf 
NUI.CEROUS ROOTS IN TOP, F'EW 
SCATTERED GRAVELS TO 3/4.,J.IORE 
SANO IN BOTTOM O.J'. 

lEAN CLAY {CL) (1.5 - 3.0) 
GRA YlSH BROWN, t.IOIST, SilFf TO 
VERY STIFF', VERY FRIABLE, V£RY 
SANOY IN TOP 0.4'. 

LEAN CLAY (CL) {3.0 - 6.0) 
'MTH SAND, BROWNISH GRAY ANO 
YEU.OW, MOIST, STIFF, VERY 
FRIABLE, VERY SANOY IN TOP 0.4' 

FAT CLAY (CH) (6.0 - 1.3.5) 
OU~ AND GRAY 'MTH YELLOW, 
MOIST, SilFF' TO VERY STIFF', 
FRIABLE. LAMINATIONS OF VERY 
FINE SAND AND SILT, CALCAREOUS 
TO SUCHll. Y CACLAREOUS,FRIABLE 
FISSIUTY, 10.5-12.0 ~RY Vt£T. 

FAT CLAY (CH) (13.5 - 15.0) 
DARK OUvE GRAY, t.IOIST, HARD, 
FISSIUTY. 5UCH1l. Y SUCKEN
SIOEO. LAMINATIONS OF SILT. 

80)( OR 
SAW Pl.£ 

HO. 
I 

ST-1 

ST-11 

PAOJECT 

ROIARICS 
(Dr&o9 ''"" ........ - ... 1/t ol _.....,. .. c..lt--1) 

SAI.IPU:: T'!PE ZONE 
SHELBY o.o- 15.0 

SAMPLE 
ST-1 
ST-2 
ST-3 
ST-4 
ST-5 
ST-6 
ST-7 
ST-8 
ST-9 
ST-10 
ST-11 . 

·· .... --.... 

DEPTH 
o.o- 1.5 
1.5- 3.0 
3.a- 4.5 
4.5- 6.0 
5.a- 7.5 
7.5- 9.0 
9.a- 10.5 

10.5- 12.0 
12.0- 13.5 
13.5- 15.0 
15.a- 16.0 

LHAAP-WASTE SUMPS 

027532 
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HOLE NO L.HS MW3 

DRIUJNG LOG I Dl\ol:sJOH 
INST.IU.Al'IOI l~ 1 

SOUTHY£ST LHAAP SHELl'S 
1. PRo..ECT 10. S1ZE AHO rrP£ OF BIT a· AUGER LHAAP-WASit: SUI.IPS 

11. OAlUII r'a. ElLV"'TlOH ~'H< (IBII or~ 

2. ~~~99~- "'S1•tloft) .3.305514.20 t.ISL 

J.. llRIUJHC: "'CENCY 
1:Z. IIAHUFACTUR(R'S OE:S1QIA110H OF ORU 

1\JLSA DISTRICT COE CME 75 

~.HQ..£~- ... ~ua. I 1l. Olo€NIURJOI SAIIPlE:S [ OISTUR8£D 
4 I UHDSTURBED 1.3 

.,.; lie J L.HS MW.3 
5. N .... E OF ORIU£R 14. TOTAL 14UWIIER COllE BOXES 0 

TOM BEAVERS 15. EJ.LVAnOH ~OU«) WAltR NOT DETERMINED 
6. CIRECllOH OF HQ.£ 11. DAl'[ HQ..£ r ST~20/1994 I8%"J~994 

01:1 w:R11CAI. CliNCJHED DEC:. Fl!Oiol w:RT. 
17. El.[VAnOH TOP OF HOLE 214.1 

7. THIOCHESS OF OIOI!I.IlDEM .32.0 
1&. TOTAL CIJRE RECOw:RY FOR IICRINC: 0.0 " &. OEJ>11-I DRIU.EII INTO ROCX 0.0 

t. TOTAL DEPTH OF H01.L .32.0 t.IERUN DEAN 

ELEVA 1ICiH DEPTH I.ECOO«< a..ASSIFlCA liON OF IIA TDIIJoLS X CORE BOX OR RDIARXS 
(~dart) A£ COY- s.u.tl'l£ (Drf1tt9 t.m.. ..... - .... "' 

ERY NO. -~«<;;lf--1) . b c d . ' -

~ 
LEAN CLAY (a.) ~0.0 - 2.0} - SANOY, BROWN, OIST, 'A::RY - STIFF, Ft:W GRA'IrLS TO .3/S",TOP SAMPLE T'tPE ZONE -- ~ 
0.5' SILTY SAND ~) DARK ST-1 SHELBY 0.0....;. 22.8 

- BROWN, CAL.CARE S, ROOTS. SPUTSPOON 22.8- 32.0 -- SAMPLE DE?TH 
b1? Cl 7 -

~ ST-1 0.0- 2.0 
-

~ 
LEAN CLAY (0.) (2.0 - 4.0) ST-2 2.G- 4.0 - SANOY, BROWNISH 'tEU.OW WITH ST-3 4.o- 4.4 - GRAY, Vl:RY I.IOIST, VERY STIFF, ST-4 s.o- 8.0 - F't:W GRAVELS TO 3/8", Ft:W BLAO< ST-2 ST-5 a.o- 9.7 - ~ - IRON-OXIDE STAINS. ST-6 9.7- 10.2 

- ST-7 10.2- 12.0 - ST-8 12.0- 13.8 
1?1n n - ST-9 13.8- 15.6 

l?na"' - //// LEAN CLAY (0.) (4.0 - 4.4) rrr-=r ST-10 15.6- 17.+ 

~ 
SANOY, GRAY AND YELLOW WITH 1--- ST-11 17.4- 18.9 - ~. MOIST, HARD. ST-12 18.9- 21.0 -
FAT CLAY -~~~.J4.4 - 6.0) ST-13 21.0- 22.8 - - SANOY, REO WITH GRAY, t.IOIST, J-1 22.8- 23.4 -~ VERY SilFF. J-2 24.2- 24.8 - J-J 24.8- 26.6 

i?n~ n "' - - J-4 31.5- 32.0 

-
~ 

LEAN CLAY (0.) (6.0 - 7.4) - WITH SAND, 'I'ELLOW WITH GRAY, - I.IOIST, HARD. -f0 ST-4 -
i?MI; -

-~./ FAT CLAY (CHl.t_(7.4 - 8.0) 
i?n,:; n R - GRAY WITH YE OW, t.IOIST, HARD. 

1----

~ CLAY SAND (SC) (8.0 - 8.6) 
l?n"' .. - WITH GRAVEL. BROWN, MOIST, 

-t% 
GRAVELS TO J/4". ST-5 -

i?n<~."' - LEAN CLAY (CL) (8.6 - 9.4) 
l?n4' -IZZ.L SANOY, GRAY WITH 'tEU.OW AND 

ST-6 ,a._: 

~ 
ROWN I.IOIST, HARD. 

CLAY SAND (SC} (9.4 - 9.7) 1----: WITH ~AVEL. I.IOIST, GRA'Irl TO 1/2". -

~ --
LEAN CLAY (0.) (9.7 - 13.~ 

ST-7 -- WITH SAND, GRAY AND YELL W, -

~ 
MOIST, HARD, POCKE1S OF SAND 

1Z......: THROUGHOUT, 12.0-13.8 '~tRY 1---- STIFf TO HARD. ---~ 
ST-8 - --

'"""" -
14_ 

~ 
LEAN CLAY (0.) (1J.8 - 17~ 

1---

- YEU.OW 'MTH GRAY, MOIST. Y - SilFf. 
: ST-9 

- ~ -- . ...__ - --- 1----
1tL...: 

~ -- ST-10 --- ~ 1Qi;"' -
~ -

~ 
LEAN CLAY (CL) (17.4 - 21.0) 

,a_: YEU.OW WITH GRAY, VERY MOIST 

- TO v.£T, SllFF. ST-11 

-

~ 
- ... 

-- ~ - -
ST-12 - ~ -

l<l , ?n -
PROJECT IHOI..£ 140. 

LHAAP-WASTE SUI.IPS L.HS-MW3 

00001.0 



( 

'~k£) 

HOLE NO LHS-MW3 

DRIWNG LOG 101-.tSI~ INSTAU.AllON 

I~ 2 S0UlHV£ST LHAAP SH£ETS 
1. PRo..ECT 

U-IAAP-WASTE SUMPS 
10. SIZE <IHO T"IPE Of BIT a· AUCER 
11. OA 1\JII l'tA OL\IA T10N SHO .... (l!Jtl or IISI.) 

2. ~~~99~1-. Sl.e-) 3305514.20 MSL 

J.. DAIWN<l ACEIICT 1:Z. I.IANUF AClURER"S oc;JCHA 1ION Of ORU 

T\JLSA OIS"TRICT CO( Clwl( 75 

"'"Ha.£ NO.~ ........ -- I ...,.. :1 LHS MW3 
13.. 0\IOSU~. s.u.P\.£5 l OIS11JR8t]) 4 IUNOISl\IR9Eil13 

!1. N-( Of DIIIU.El' 14. TOTAL NUWilEII CORE BOXES 0 
TOM SEA 'v£RS 

1!1. n.£VAn~ CJ'IO...O -'IER NOT DETERMINED 
.. OIR(CliOM Of Ha.£ 111. DA'I[ H0.£ I sT~20/1994 IS'%"JZfrnss+ 00 YERliCAI. OIHCUII£D DEC:. F1IOU lof:RT. 

17. EUVAnOH TOP Of HOlE 214.1 
7. nta<HE:SS Of O't'ERIIURDDI 32.0 

18. TOT AI. COllE RtCO'tfl!Y FOR !ICAIII<l 0.0 ::1: 
8. DEP1H DRIU.tll INTO ROCX 0.0 

I. TOTAl. 00>1H Of HOl£ 32.0 MERUN DEAN 

EL£VA110N DEPlH LLCOIO ~FlCAnOH Of IIAlt!IIAl.S ::1: COllE BOX CJ'I Ra.AAKS 
(~} ~COY- SAMI'l£ (Drl.., ,...... ...... - .,.,. ol 

ERY NO. -C~Mmt. ot~, --t) 
0 b c d . I 

-
~ 

LEAN CLAYJCL~ ~7.4 - 21.0) - YELLOW 'M C A , VERY I.IOIST ST-12 - TO WET, STIFF. 
t<n_o - --

~ 
l..EAN CLAY ~a21.0 - 22.8) - 'MTH SAND, W WITH CRA Y - VERY I.IOIST, STIFF, SCATTERED 

2L.: BLAO< IRON-OXIDE STAINS, ST-13 

-~ BOTTON 0.4' SANOY LEAN Cl...A Y. -
101? -

--: 

~ 
LEAN ctAY (Ct.) (22.8 - 24.2) J-1 . 
'MTH SAND. LIGHT OUVE BROWN, - I.IOIST. 1----% I~ 

2-L...: 
1----~ LEAN CLAY (Ct.) (24.2 - 24.8) J-2 

IRQ? - OUVE ytl.LOW, I.IOIST. 

~ 
LEAN CLAY (Ct.) (24.8 - 31.5) 

1---
--: 'MTH SAND, LICHT OLIVE BROWN, - I.IOIST. - J-3 

2L: ~ --- 1----= ~ ---
2a.....:: 

-~ -
: - -

~ - ~ -
30......: 

. --~ ---
IR? C: 

--
~ -V/~ ~N,. ~~ (~b~~-~o";"~~2.0) 1R? 1 'I? -

----- ---
J~ 

: ---
: --- ' -

JL: 
---. -- ---

Ja.....: 
-- ····------ ---

d.n -
PRO..:CT IHOL£ NO. 

U-IAAP-WASTE SUMPS LHS-MW3 

027534 

00001.1. 



... ;;:;·:~ . 

HOLE NO LHS-MW-4 

DRIIl.ING LOG SOUTiiWEST l.HAAP 
1. Pllo..ECT 10. SIZE AND l""rPE Of Ell 8" AUGER 

LHAAP-WASTE SUMPS 

JJOSJ9a4o MSL 
12. "'-'NUfACliJREJI"S OE:SICHA'ROH Of DM1U. 

TULSA DISTRICT COE 

i.HCl.E~-..,~ao. I 
"""lie J LHS MW4 

!>. H .... ( Of ORIU.ER 

CME 75 

1-4. TOTAL HUioiBER CORE BOXE:S 
I DISliJRBEll 

12 I VNOIS1\JRBED 0 

0 
TOM BEA~S 

1!1. El.EVAnOH ~curo WAltR SEE REMARKS 

6. DIRECTIOH Of HCU 111. DAlt HCU IST~22/199-4 18f./~99-4 
00 'VER'RCAI. t::IINCUHED DEC.. fliOII >Ol.t-------'---...;.1_.;..._ __ ..__....:....'4~.J/...,..1 __ -4 

17. El.EVA'RQN TOP Of HaL 214.0 
7. THICKNESS Of 0\lf:RIMIOEN JO. 0 

111. TOTAL CORE REQMRY ;~ BORING 0.0 
& DEPTH DRIWD INTO ROCX 0. 0 
I. TOTAl. D£PTH Of HOI.£ JO.O STEVE BREWER 

EI.LVA 'RClN DEPTH LEGO«l 

lORn 

IRR R 

b c d 

-~lEAN CLAY (ct.) (9.0 - 16.0) 

~~ au"" 'mow, ""ST 

·~~ 
~~ ~~~ 
-~ 

--:: ~ SANOY, UGH'r YEU..O'MSH BROWN, 
-~' / lEAN CLAY (ct.) (16.0 - 1a9) 

~~~•asr. 

-~~lEAN CLAY (ct.) (1a9 - 23.8) - ij"~ Wlll-f SAND, YELLO'MSH BROWN, 

2~~ ""~· ~TI. 

~~ 
4 "'--'"'v{vf CLAY SAND (SC) (23.8 - 2.5.2) 

-~,1. 'MTH GRAVEL., REDDISH BROWN, 
-'t'_~ MOIST, GRAVEI.S TO 1/2". 
~ ,A ClAY SAND (SC) (25.2 - 27.2) 
:~ PALE BRO'tlrN, MOIST, ROOTS. 

=~~ fl:.EAN CLAY (CL) (27.2 - 28.1) 
27_ ~~ SANOY, REOOISJi BROWN, MOIST, 

-/// GRAVELS TO 1t2•. 
IR'I Q :L // FAT CLAY (CH) (28.1 - 29.0) 

!U'"J...:;1..-+--...;_;~"-"'1,.-,.,.L ~,QSANOY, REOOI~H BROWN, MOIST. 

=r, WITH SAND, UCHT BROWNISH GRAY 
~n - f .41 MOIST. 

-,.. L .. GRAVEL TO 1t"2.". 
IR'I n ·- FAT CLAY (CH) {29.0 - 30.0~ 

00001.2 

X CORE 
RE<DY-

fJIY . 
BOX OR 
5AWPI.£ 

NO. , 
-J-1 

-
J-2 

-

J-3 

-

J-4 

-

J-5 

-

J-6 

-

J-7 

...___ 
J-8 

J-9 

-
J-10 .. __ 

-
J-11 

r----
J-12 

PRo.ECT 

ROAARKS 
(IW~U....-_._,._,~ 
--*'11. «c.. /( --1} 

Q 

WATER ENCOUNTERED 0 1 3..2' 

SAMPLE TWE ZONE 
SPUTSPOON 0.0- 30.0 

SAMPLE DEPTH 
J-1 0.3- 1.2 
J-2 1.2- .3.4 
J-J 3.4- 9.0 
J-4 9.0- 1.3.2 
J-5 1.3.2- 16.0 
J-6 16.0- 18.9 
J-7 18.9- 2J.8 
J-8 23.8- 25.2 
J-9 25.2- 27.2 
J-10 27.2- 28.1 
J-11 28.1- 29.0 
J-12 29.o- 30.0 

--.. --- .... 

LHAAP-WASTE SUMPS 

027535 



,.,.~. 

'-.. ;~-. 

/'.-

HOLE NO Ui$-MWS 

DRIWNG LOG SOUTHWEST LHAAP ISI-€£:1 1 
CF 2 SHEETS 

I. PRo..t:CT 10. SIZE AHO T"'rPt CF Brt a· AUGER 
UiAAP-WASTE SUMPS 

MSL 
12. IIAHUF ACT1JRER'S OE:SIQIA llOH OF DRU. 

1ULSA DISTRICT COE FAIUNG 1500 

13. ~IlDEN SA-..tS I OIST1JRII(D 9 I UHOIST\IRSED 13 

1-4. TOTAL NUWIIER CORE BOXES 0 

I~ £\.LVA110.. CROUNO WA'IER NOT DETERMINED 
6. OIAECliON Of Ha..£ 

Oil vERllCAL OIHOJHED 
16. DATE HOU: I 51~22/1994 IS%i22Y!994 

------ DEG. f'ROII "€llT. I-1-7.-£\.LV-:--A11-0..-TOP--Of-H..LOU:--;_..;._ __ ...1..:...;..:..;2:;:1~5.~1~;._--I 

7. lHIOOIESS CF O"€lla.fi001 32.0 
18. TOTAL CORE R(CO"€:RY FOR BCIIIHC 0.0 

II. DEP1H DAII..l£D INTO ROC< 0.0 
t. TOTAL DEPTH DF HOI.£ 32.0 STEVE BREWER 

Q.ASSf'ICAliOH CF WATERIAI.S 
(~""'} 

b c d 

:~~ ~~y~Jo~1J0G~AY, 1 ~61sT, -V /- VERY S11Ff", NUI.4EROUS ROOTS IN 
_: ~TOP, BL.Aa<: IRON-OXIDE STAINS. 

,__ _ - I'/ ASPHALTIC MATERIAL FROM 0.7'
l"'rn.._r.,..,. "'~-+---=-41.-""""'/;,....q_10,8~GRA'1'1SH BROYIN FAT a..AY IN 

-~ 80110M 0.7'. 
~~FAT a..AY (CH) (1.5- 3.0) 

- ~ 'MTH SANO, BROWNISH GRAY 'MTH 

?03_1 

?001 

1<15_1! 

: RED, VERY MOIST, S11FF. 
-
:~ ~~ ~~D~C::Jo (~DY ciRS)Y, :V ~ t.IOIST, snFF TO VERY snFF,fEW 

~v~ NOOUU:S. • 

_:v.:v.:~ ~ ~ci.ck';~ ~~ ~Jw AND 
-~ RED. HARD, SCATTERED BL.Aa<: : 'i / IRON-OXIDE STAINS. TOP 0.5'. 

~- /L 
-//~LEAN CLAY (Cl) (6.0- 9.0) 
-~~SANOY, GRAY WITH YELLOW, MOIST 

~%HARD TO '<ERY STIFF. 

~~ 
=~ 
-~' / LEAN CLAY (Cl) (9.0 - 10.5) 
-~/ _,0 'MTH SAND, LICHT CRA Y WITH 

'" :~YELLOW, MOIST, HARD, BECOMING 
1......_ 'l /SANOY 'MTH DEPTH. 

: L'L 
=~VI\... SILTY SAND (SM} (10.5- 12.0) 

-::) 0 I c UGHT GRAy WITH YEU.OW, VERY 
:::) 0 IC MOIST. 

1 ? :::) ole -m a...AY SAND (SC) (12.0 - 13.5} :z SILTY, YELLOW WITH UGHT GRAY, 
_ VERY MOIST. 

-: ,,.1-

-~/ / LEAN CLAY (Cl) (15.0 - 16.5) 
-~ SANDY, DARK 'l'EU.OW 'MTH UCHT 
-()/~GRAY, t.IOIST, VERY STIFF, 9-AAU.. 
1~~ POCI<ET Of GRAva. AT 15.9'. 

:~fAT a...AY (CH) (16.5 - 18.0) 
_,.- • 'MTH SAND, YEU..OW AND UCHT 

-~ GRAY, MOIST, VERY S11FF TO HARD 
- SCA TTEREO BLACK IRON-OXIDE 

1 R : ~~~T~~~~o: Jn~~TSANOY LEAN 

-~~LEAN CLAY (CL) (18.0 - 19.5) 
-~ 'MTH SAND, YELlOW AND UCHT 
://~GRAY, MOIST, VERY Sllf"F. 

=~ 

X CORE 
R£COY

tRY . 
ST-1 

-
ST-2 

ST-3 

ST-4 

-
ST-5 

ST-6 

ST-7 

ST-8 

ST-9 

-
ST-10 

-

REII.WCS 
(!Wih9 1m.. ...... - ..... ol 

-"'"'*'9. ole.. II --1} 
Q 

SAI.IPLE TYPE ZONE 
SHELBY 0.0- 19.5 
SPUTSPOON 19.5- 32.0 

SAMPLE 
ST-1 
ST-2 
ST-3 
ST-4 
ST-5 
ST-6 
ST-7 
ST-8 
ST-9 
ST-10 
ST-11 
ST-12 
ST-13 
J-1 
J-2 
J-3 
J-4 
J-5 
J-6 
J-7 
J-8 
J-9 

DE?TH 
o.o- 1.5 
1.5- 3.0 
J.o- 4.5 
4.5- 6.0 
6.o- 7.5 
7.5- 9.0 
9.D- 10.5 

10.5- 12.0 
12.0- 13.5 
13.5- 14.7 
15.D- 16.5 
16.5- 18.0 
18.0- 19.5 
19.5- 21.0 
21.0- 22.5 
2J.o- 24.5 
24.5- 26.0 
26.0- 27.0 
27.0- 28.0 
28.0- 28.4 
28.4- 30.0 
30.0- 32.0 

--- .... ___ '~ 

ST-11 

-
ST-12 

ST-13 

J-1 

PRo..£CT 

LHAAP-WASTE SUMPS 

IHOU: NO. 

I LHS-MWS 

027536 

00001.3 



/:~-~~~>. 
r:·::: .. ~. ·.< ~:·\ 
l"c;··· 

DRIWNG LOG 
1. PRo.£CT 

SOUlHWEST 

.3.305079.10 

1\JLSA DISTRICT COE . 

LHS-MWS 

IHSTAU.A l1CN 
LHAAP 

10. SIZE AND T"IPE C1F Btl a· AUCER 

12. loWIUFACT\JR£R"S OE:SICHAnON C1F ORlJ.. 

FAIUNG 1500 

HOLE NO. LHS-1.4WS 
~ 

CJF2 

I.ISL 

2 
SHEtTS 

1:1. EUVA~ CRO..oo<O WAltR NOT DElt:RMINEO 

UL DAlt HOLE ST~22/1994 813"}~994 
------ DEC. FROiot IIERT. 1-,-,-. _EUV_A_n_ON_TCP __ C/f __ H0.£...__....:..._......;.. ____ ..._..;_2:,;.1;.;,5.-,1----1 

7. lltC<N£SS CIF OIIER!MlOOI J2.0 
111. TOTAL CCR£ RECCM:RY FOR IJCIAIHC 0.0 

8. DEP1H DRIU£D INTO ROOC 0. 0 

I. TOTAL OEP1K OfF HO.£ 

00001.4 

.32.0 

FAT CLAY (CH) (19.5 - 2.3.0) 
UCHT BROWNISH GRAY, t.IOISt 

FAT CLAY (CH) (2J.O - 24.5) 
'MlH SAND, UGH YEU.O'MSH 
BROv.N, MOI~T. 

Fhf CU.Y (CH)· (24.5 - 27.0) 
UCHT mLO'MSH BROv.N TO GRAY, 
MOIST. 

F'AT CLAY (CH) (28.4 - 32.0) 
GRAY TO UCHT BROWNISH CRAY, 
MOIST. 

STEVE BREWe:R 

BOX OR 
SAWP\.£ 

HQ. , 
J-1 

J-9 

... ~-............. 

I PRO.£CT 

LHAAP-WAS"Tt: SIJt.IPS 

HCll£ NO. 

LHS-MW5 

027537 



' 1·.· 
\· 

. · ....... -·-

HOLE NO UiS-MW6 

DRILLING LOG I Ol~SIO'I INS1'.11.1.All0'1 ISHE.ET 1 
SOUTHWEST L.HAAP r;;s:1 SH££TS 

1. PRO-£CT 
l.HAAP-WAST£ SUMPS 

10. SIZE AHO T'IP£ Of SIT a· AUGER 

J-::--:-::::=::-:----r.:--::---:---=-",.......,..----------j 11. DAl\M f"al fJ.LVAJDol SHO.... (1BW cr >lSI.) 
2. ~lJQilO,~.' •• 01" SI.OMI 

6960JOU.IU • JJ046J0.70 

llJLSA DISTRICT COE 
12. loiANUF ACnJRER"S OCiiGNA nON OF DlllU.. 

FAIUNC 1500 

14. TOTAL HUWBER CCAE BOXES 
IDIS1\JRSED 

10 .l UNOISllJRS£0 0 

0 

1
' OATt HOI.!: I ST~23/1994 I ~~994 

------ DEC. FROW '.ERT. J-1-:-7.-EUV----Alla..-:--'-TOP--OF-HOU:-'--~...;..:.-;__.-J...:...:;..:...;:2:-:-1~9.~9:....:....;_-I 

8. D£P1H OAII.Ull INTO ROCK 0. 0 

I. TOTAL DEP1H OF HCli.E 22.0 

b c d 

bt~ n =~h ~ ~J. ),9;~K<0.£Lo~·~ 
t'-'"':L.I..L.-+---+0"-:~~'7'\BROYIN MOIST. --= // LEAN CLAY (CL) (0.9 - 2.1) 
"'b..._tL7.__a..._-+----7""7""/'+/ /,-\.::,SANOY, OAR!< REDDISH BROYIN, 
r · ~MOIST ROOTS. 

~~LEAN CLAY (CL) (2.1 - 6 • .:S) 
-w~ WITH SANO, DARK YEI.l.OWISH 

~~ BRO~. UOST. 

c~ -r / FAT CLA_ Y (CH) (6 • .:S - 11.6) -0 ""'" SAHO. OARK YW.O"MSH 

]~ BR- TO ru~ ·~ST. 

=i/~ 
tL:rj/~ ~ L.E:AN Ct..AY {CL) (11.6 - 1.3.8) 
-~ SANOY, OU\'E, MOIST. 

~~ 
, ~(,CLAY SAND (SC) {1.3.8 - 19.9) 

- ,A"vf- OUVC:. MOIST. 
1 s._: '7,_;. 
-~ 
-'T~ 
-,~ 

1~ryj 
- ,A A-
-Z-t ~ 

?nnn 7 
~~Q'"""-'Q""---+---:r-~/~/'-:.ILEAN ClAY (CL) (19.9 - 20.3) 

- I ~ ¥11TH SAND. OU\'E. MOIST. 
2L~ /. FAT CLAY (CH) (20.3 - 22.0) 
::; ~ UCHT OU\'E GRAY, MOIST. 

-
-:: --

2L..: ------: 
27......::. ----- ---
"'n -

UL TOT AI. CORE R£CO'.ERY fal BOAIHG 0. 0 

SiEVE BREWER 

X COR£ BOX a1 
RECOY- SA..-u: 

ERY NO. . , 
T-J-

WATER ENCOUNTERED 0 1.3.8' r---
J-2 

J-4 

1--

J-5 

-
J-6 

J-7 

J-8 

PRD.ECT 

-;r-g----

J-10 

0\'ERNIQ-IT WATER LEVEL 
0 10.0' 

SAMPLE DEPTH 
J-l 0.2- 0.9 
J-2 0.9- 2.1 
J-J 2.1- 2.8 
J-4 2.8- 6 . .J 
J-5 6.3- 10.1 
J-6 10.1- 11.6 
J-7 11.6- 1.J.a 
J-8 l.:S.S- 19.9 
J-9 19.9- 20 . .J 
J-10 20 • .3- 22.0 

··---.. ...... 

jHOU: HQ. 

LHAAP-WASTE: SUMPS I U1S-MW6 

027538 

000015 



r--· ... 
w 

DRIWNG LOG SOUTHWEST 
1. Pflo.ECT 

LHAAP 

HOLE NO. LHS-MW7 
SHW 

CF2 

l.HAAP-WASTE: SUMPS 
10. SIZE AHD T'IPE Of BIT 8" AUGER 

3304410.30 

TULSA DISiRICT COE 

LHS-MW7 

12. WAIIUFAC~S llE:SCHAltON Of 0A1U. 

FAJUNG 1500 

14.. TOTAl NUMBER ~ BOXES 

~~ EUVAnOH ~ WAlER SEE REMARKS 

UHClS!URSED 
17 

18. OAT[ H0U: ST~20/1994 8f~994 
------ OEG. fliOII IIOIT. t-1-:7-. EUV--:-... --nOH--:TOP--OF-:-HOl£.1--..;.;..........:. __ --J..;;.;;~2.;.;18::-.~6~--f 

7. THIO<NC::S CF 0~~ 27.9 
18. TOTAl CORE RECOIIOIY FeR IICRHC 0.0 

e.. OEP'IM ORIU.ED INTO ROCK 0.0 

11. TOT AI. DEPTH CF HOl.E 27.9 STE:\IE BREWER 

DEPTH 

00001.6 

u:AN ClAY (CL) (0.0 - 1.5) 
SANOY, CRA 'ttSH I:!ROWN wrfH RED, 
MOIST, VERY STIFF, NUMEROUS 
niiN ROOTS IN TOP 0.5'. 

u:AN ClAY (CL) (1.5 - 3.0) 
'MTii SAND, BROWN 'MlH GRAY AND 
REO, MOIST, VERY STIFF, 
SCA ITER ED POO<ETS OF FlNE SAND 

!.£AN CI:AY (CL) (4.5"- 6.0) 
'MlH SAND, GRAY AND YELLOW AND 
RED. MOIST, VERY S11FF. 

FAT ClAY (CH) (8.3 - 10.5) 
OUVE YELLOW AND CRA Y, MOIST, 
VERY S11FF, SUGHll.. Y SUO<EN
SIOED, BLACK IRON-OXIDE STAINS 
niROUGHOUT. 

LEAN CLAY (CL) (10.5 - 13.5) 
OUVE CRA Y AND YELlOW, MOIST, 
STIFF TO VERY S11FF, IRON
OXIDE STAINS, niiN SAND LEN~S 
niROUGHOUT, FRIABLE. 

FAT CLAY (CH) (13.5 - 14.7) 
OUVE 'MTH GRAY, MOIST, VERY 
STIFF, SEVERAL niiN SAND AND 
SILT LENSES, FRIABLE. 

LEAN CLAY (CL) (14.7 - .17.0) 
OUVE 'MTH CRA Y, MOIST, VERY 
S11FF, VERY THIN ANE SAND 
ANO SILT LENSES IN TOP HALf OF 
SAMPLE. FRIABLE. 

FAT CLAY (CH) (17.0 - 22.4) 
UGHT OUvE GRAY, MOIST, HARD, 
SUGHll.. Y SUCKENSIDED, FRIABLE 

X CORE 
REcov

ERY 

BOX OR 
SAloP\.£ 

HO. , 
WATER ENCOUNTERED 0 17.0' 

ST-1 

Pllo.ECT 

TYPE 
SHEl.BY 

SAMPLE 
ST-1 
ST-2 
ST-3 
ST-4 
ST-5 
J-1 
ST-6 
J-2 
ST-7 
ST-8 
ST-9 
ST-10 
ST-11 
ST-12 
ST-13 
ST-14 
ST-15 
ST-16 
ST-17 
J-J 

l.HAAP-WASTE SUMPS 

ZONE 
0.0- 26.9 

DEPTH 
0.0- 1.5 
1.5- 3.0 
J.O- 4.5 
4.5- 6.D 
6.0- 6.8 
6.8- 7.5 
7.5- 8.3 
8.3- 9.0 
9.0- 10.5 

10.5- 12.0 
12.0- 13.5 
13.5- 14.7 
14.7- 16.4 
17.0- 17.7 
17.7- 19.0 
19.0- 19.8 
22.4- 23.9 
23.9- 24.6 
24.6- 25.6 
26.8- 26.9 

HOl£ NO. 

LHS-MW7 

027539 



··-_,_.;.,.··· 

( .

. 
' 

,..:__.-· 

HOU: NO IJ-IS-MW7 

DRllllNG LOG I Ollol~ SOUlHv.f.:ST 
INSlALJ..All(Jj 

IJ-IAAP 
1. Pft<l.£CT 

IJ-IAAP-WAS"Tt: SUMPS 
10. Sin: AHo 1"\'PE Of ell a· AUGER 

3304410.30 !.ISl 

1\JLSA DISTRICT COE 
12.. WAHUF" JoCliiRER"S OCSCNA liON Of ORU. 

rAIUNG 1500 

tl. Olo€llBU~a>t SAWPU:S 1 otsruMIE]) 3 I UNOIS1\JR8ED 17 
14. TOTAL 11\lloleER CORE BOXES 0 

1~ Q.[VAno< Q'I(Uoj(J WATER SEE REMARKS 

18. DATE Ha.E I Sl~20/1994 18fi~994 
------ DEC. f1tOII IIOIT. t-1-7.-ll.l:'l--A-llO<-TQP--OF'-HCU..___....;..___;,. __ _..._:.._,;.21...:8,.....6---~ 

18. TOTAL CORE R[CO\IOIY YOR IIORINC 0.0 
&. OEP1H DRIULD INTO ROC!( 0.0 

i. TOTAL DEPTH OF MOl£ 26.9 

EI.£VA110N 

b c d 

IQ~? 

-~FAT Q.AY (0·1) {17.0 - 22.4) 
-JI" ..-~ UGHT OU~ GRAY, t.IOIST, HARD, 

~~ SUGH11.Y SUC<ENSlOEO, FRIABLE 

2~~ 
JQ,. 7 

... "'-:: ~ CI.AY SAND (~C) (23.9 - 24.6) 
c- .. - - /A OUVE, l.tOIST, SnFF, SILTY, 

sn:vE BREWER 

BOX OR 
SAWPU: 

NO. 
I 

ST-15 

r--
ST-16 

t"'~"'""''4:..;_u...._~---;o,~~/f"..,...~FRIABLE. CRUMBLES EASILY, TOP 
- .A lA 1.0' OISTI!IRBEO Willi f"ALL-IN 
_ .A IAA.:;::M.:.;A..:;n:R:.::,IA~L:.,....,.,,.,..,._,..,-,....----:,.,.---~ 

Q.AY SANO (SC) (24.6 - 26.8) 

t---

ST-17 

2'~ = f"( f"( OU'v'E. VERY t.~Oist, fRIABLE, 
·--:: ~ f"( CRUI.IBLES EASILY. 

=~ 
- ---

2a.....: -
: -- --. -

30....:: ----- ---
3:z_:: 

-
: 
-- ---

J~ 
--
: - ---
~ 

----= ---
3a_: 

----.---,,., -

LEAN CI.AY (CL) (26.8 - 26.9) 
'MlH SAND, LICHT OUVE BROWN, 

IJ.,i01ST. CALCAREOUS. 

- ---

Pfto.£CT 

IJ-IAAP-WASTE SUI.IPS 

!HOU: NQ. 

I LHS-t.IW7 

00001.7 



.,.,-r:::---: 
-\ 

. ~ .i 

:. -~ i 
,.._~~~ 

HOLE NO UiS-MWB 

DRilliNG LOG SOUTHY¥£ST LHAAP I SI-EL1 1 
CF 2 SliEr!'S 

10. SIZE N<O T'IPE 0£ BIT 8" AUGER l. P!lo.ECi 
UiAAP-WASTE SUMPS 

MSL 3306617.70 
J. ORIWNC ACDiCY 

12. loWIUf ...C'IURER'S OCSICHA nON CF ORl.l. 

1\JLSA DISTRICT COE CME 75 

... HOlE NO. (Jt.- ... ... ...., Hlle I 1l. Olo€l!BUII)Of SAA.tPU:S 101Sl\JR8E018 IUNOIS'IUReED 
an4 lie ......0.) UiS-MW8 

:,. N ( CF ORIU£JI 14. TOTAl NUMBER CXlRE BOXES 0 
,... TOt..l BEAVERS 1~ £1.£VAnOI GR!JU'<O w.t.TEII SEE REMARKS 

6. DIRECTION CF Ho..£ 16. OAlt HOlE I ST~24/1994 l8'lr.7"Will994 
ClZ:I 'fER~ c:JlHC.IIIO) DEC:. F110W 'o€JIT. f-------.L..........;..::.:...;.:....:,...,;.:.~....J...:.::!...:::l::!..:l/1:..::.,:~-~ 

17. £l.(VAnOI TOP CF HOI.£ 204.3 
7. THIO<HESS CF O'o€JIBURCOI 47.0 18. TOTAl CXlRE R(COIIDIY FOR SCRHC o.o 
a. OEP1H ORIU£D IIITO ROCX 0.0 
I, TOTAl OEPTH CF HOI.£ 4 7.0 MERUN DEAN 

fl.[VAnOI 

bm R 

1Q<; 1 

IQ1 R 

1RR 1 

IR<; R 

IR~ R 

lRl R 

174 ~ 

000018 

b c 

a..ASSiflCAnOI CF IIAltliiAlS 
("-*'U...) 

----
SILTY ClAY (ML) {0.0 - 2.5) 
SANDY, DARK 'Ytl..LOWISH BROWN, 
1401ST, ROOTS. 

- --
J.......:~V LEAN CLAY (CL) (2.5 - 9.0) 
-~ 'MTH SAND, YELLOWISH BROWN TO 

~~PALE BROWN, •<>sT. 

~~ 
i~ 

Q -M 
-VV~ LEAN CLAY (Ct.) (9.0 - 10.5) . -v /// SANDY, UCHT YELLOWISH BROWN, 
: '//MOIST. 

-~ _,;:::.) a.AY SAND (SC) (10.5 - 16.2) 
: f''t). YELLOWISH BROWN, FREE WATER, 

1
2--: :yy ~ SILTY. 

-~ 
=~':; 

~~ 
-\A~ 

1S......:: ~lA 
: ~~\..YIA·~~c-=A,.,..N,.,.O-:Y~,.,.LA...,.YE.,..,yLL'"". (""'~,...,),-S~.,..,1..,6B-:.~,-0-~-1"". 6-:ii:-<'di-S-T.----1 

SILTY. 

-~// LEAN a.AY {CL) (16.5 - 18.5) 
-~ SANOY, UGH I YELLO'MSH BROWN, 

1~~ FREE WATER, SILTY. 

-we a.AY SANO (SC) (18.5 - 20.5) - n..-.f: -t. UCHT YELLO'MSH BROWN, FREE : w WATER, SILTY. 

2CVV~ LEAN CLAY (CL) (20.5- 22.5) _v% / SANOY. UCHT YELLOWISH BROWN, 
- ,r // l.iOIST. 

: "// 

X COR( BOX 011 RD.IARICS 
RE~ s.u<PU: co:._'":..!!: ~If ~.r ERY NO. . I ~ 

WATER ENCOUNltREO 0 15.0' 
J-1 

UPON COt.tPLEilON Of' 
DRIWNC, OFFSET 5' WEST 
Of' HOLE AND ORIU.ED COVIN 

f.-- TO 33.8' 'MTH 10" HOUOW 
J-2 STEM AUGER TO SET \I!£LL 

f--- SAMPLE T'fPE ZONE 
SPUTSPOON 0.0- 33.8 

J-3 
SAMPLE DEPTH 

J-1 o.o- 2.5 ,____ J-2 2.5- 3.5 

J-4 
J-3 3.5- 5.5 
J-4 5.5- 7.0 
J-5 7.0- 9.0 - J-6 9.o- 10.5 
J-7 10.5- 12.5 

J-5 J-8 12.5- 14.5 
J-9 14.5- 16.2 
J-10 16.2- 16.5 

f.-- J-11 16.5- 18.5 
J-12 18.5- 20.5 

J-6 J-1.3 20.5- 22.5 
J-14 22.5- 24.5 

f.-- J-15 30.o- 32.0 
J-16 32.D- 34.8 

J-7 
J-17 37.o- 42.0 
J-18 42.D- 47.0 

,____ 
J-8 

1---

J-9 

~ 

J-11 

1-----

J-12 

1-----

J-13 

1--------..... 
J-H 

>---

PROJECT 

LHAAP-WASTE SUMPS 

!HOlE NQ. 

I LHS-MW8 

027541 



,_-

( __ -

HOLE NO. UiS-MW8 

01\oiSQI DRIWNG LOG LHAAP SOUlliWEST 
1. PRo.ECl 

3306617.70 
1:Z. WAHUFACI\JRE!I"S OESlCNAnOI ~ ORU. 

MSL 

1\JLSA DISTRICT COE CME 75 

UiS-MW8 
14. TOTAL H\lloiiiEJI CXlRE BOXCl !o. N_...( ~ DRiu.ER 

TOM BEA~S 1:1. ElLV.o.nON GRC::U.O w.o.lt:R SEE REMARKS 

IS. PAll HOI.L ST~24/1994 8'ir;PWEJ{994 
------ DEC.. f1IOU '<OT.t-: ....... --:--:--...L..-.....;-....:.... __ -J...;.;:.:~Z~!:l/~1.:.....,_--f 

17. ElLVAnON TOP ~ HCU 204 . .3 
7. noo<MESS CF 0'0~ 4 7.0 

18. TOTAL ceRE R(CO'<OY fOR ll<lRIHC 0. 0 
1!. OEPlH DRIU.fii INTO ROClC 0.0 
t. TOTAL CEP'IK f1F IIOU: 

EUVA1101 CO' Tit 

47.0 

FAT CI..AY (Oi) (30.0 - .32.0) 
UCHT YEU.OYiiSH SROYIN, t.IOIST. 
FRE£ WATER, SILTY. 

l.£AN ClAY (CL) (32.0 - 47.0) 
Yii'TH SAND, GRAY TO OARK GRAY, 
MOIST. 

MERUH DEAN 

BOX OR 
s.u.tl"'..£ 

NO. 
r 

J-15 

J-17 

J-18 

PRo.t:CT 

Rflll•~S 

(o.tlhog !mo. - -. ..... ol 
---. otc. If --t} 

---- ..... 

027542 

LHAAP-WAS'It SUMPS 
LHS-M't') 0 0 0:19 



(1:~"~1,., 
\_.. .. . .J 

(07~\ 
\'-_ ...... 

DRIUJNG LOG I Ollo45ION SOUTHWEST 
1. P!lo..ECT 

UiAAP-WASTE SUMPS 

3306346 • .30 
l. ORIWNG AIOE/4CY 

1\JLSA DISTRICT COE 

HOLE NO UiS-I.IW9 
INST AU-" liON 

LriAAP 
10. SIZE AHO T'IPE Of I!IT 8" AUGER 

12.. WANUfAC'MIER'S OESIQIAnON or DRIU. 

FAILING 1500 

ll. O~ROEN SAWPl.ES 

14. TOTAL NUII9£R CORE BOXES 

I OLS'1UR8ED 
13 

MSL 

IIJNOISl\IRI!ED 1 

0 
1~ El..[VAliON ~~0 WAl[R NOT DETERMINED 

18. COATE HQ.E I ST"'88}30/1994 18fiW7"994 
------ OEG. f"ROII loOT. t-1-7.-El..[V--A-liOH-TOP--OF'-HOl.£......_ _ _._........;. __ __._~2~07"'".-4-----t 

7. 'DIIO<NESS or o'IIOIIli.RlDI 24.0 
18. TOTAL COAt RECOIIERY f"OR BORING 0.0 

a. DEPTH DRIU.ED INTO ROCX 0. 0 

i. TOTAL DEPTH or HOU: 24.0 STEVE BREWER 

El.£VA liON DEPTH ILCDIO 

?047 

b c d 

-~~ClAY SAND (SC) (0.0 - 2.7) 
-rv1vf YELLO'MSH BROWN, DAMP,CRUMBLES 
_ '1' · L EASILY, FEW ROOTS AT TOP, ;rtvt;; FEW GRAva.S TO 3/4". 

-:yt~ 

- "'"' ,I. L-V/// LEAN CLAY (a..) (2.7 - 3.7) 
l?rn 7 _;V ij / SANOY, LICHT Yt:LLO'MSH BROWN, 

_//: DAMP. 
?03. 1 / LEAN CLAY (Cl) (3.7 - 4 • .3) 
t""'........._-+----'_,0"':JJii~lii SANOY STRONG BROWN DRY. 

:~~ • FAT CLAY ,(CHl L4.3 - 6.~. · 
-' 'MTH SAND, LICHT BROWNISH GRAY 

?n1 ? s_._: DRY. • 

lgg_4 

-~~" / LEAN CLAY (0..) (6.2 - 8.0) 
-~ SANDY, LICHT YELLOWISH BROWN, 
- //MOIST. 1 

-: // 
-7 //CLAY SAND (SC) (8.0 - 9.0) 

Q ~ UCHT Yt:LLO'MSH SROWN, t.IOcST. 

-v ~ / SANOY, LICHT YELLOWISH BROWN, 
-VV~.. LEAN CLAY (CL) (9.0 - 10.6) 

I9A_R : //MOIST. 

1'-'Q:w...n"I...__-+---+-~J.f~~-~-?-iCLAY SAND (SC) (10.6 - 11.1) 
-~V:, UGHT YELLOWISH BROWN. MOIST. 

1~V ~ LEAN CLAY (Cl) (11.1 - 14.7) 
-~SANOY, LICHT BROWNISH GRAY. 

:~NaST. 

192_7 

I.B5..fi_ 

IR ... 4 

oooozo 

~~ 
15..._~ FAT CLAY (CH) {14.7 - 16.8) 

- ~ 'MTH SAND, UCHT YELLOWISH 
: BROWN, MOIST. 

-= ~ 
I/C)If CLAY SAND (SC) (16.8 - 18.0) 

- vtvf. UCHT OLIVE BROWN, MOIST. 
IR 'f 

-~~LEAN CLAY (CL) (laO - 21.8) 
-~~ SANOY, LIGHT OUVE BROWN. 

~%NQST. 

·~~ 
:~FAT CLAY (CH) (21.8 - 24.0) 

- UGHT OU'IC: BROVtN, MOIST. - . 

?4: ~ 
---

-= ---27-= ----- ---
~n -

X COR( BOX OR RO.t.tJIICS 
R(CQ¥- 5AioiP\.£ 

(Drf ... - -- ..... "' ERY NQ. --....ok_N--1} . ~ _!!_ 

ST-1 
SAAIPLE TYPE ZONE 
SHEBLY 0.0- 1.8 

r-- SPUTSPOON 1.8- 24.0 

- SAMPLE DEPTH 
ST-1 o.o- 2.7 J-1 J-1 2.7- 3.7 

~ 
J-2 3.7- 4.3 
J-.3 4.3- 6.2 - J-4 6.2- 8.0 
J-5 8.0- 9.0 

J-J J-6 9.0- 10.6 
J-7 10.6- 11.1 
J-8 11.1- 12.1 

:- J-9 12.6- 14.7 
J-10 14.7- 16.8 

J-'L J-11 16.8- 17.9 
J-12 18.0- 21.8 

1----
J-13 21.8- 24.0 

J-5 

!----

J-6 

:r=-r--
J-8 

1---
i--

J-9 

-
J-10 

1---
J-11 

= 

J-12 

r---

J-13 -' 

P!ICU:CT 

LriAAP-WASTE SUMPS 

027543 



/c 

{ '., . 

HOLE NO LHS-I.IW10 

DRIWNG LOG SOUll-IWEST 
INSTAI.!J.na.t 

l.HAAP ISHEET 1 
c;F1 SHE!:TS 

I. PRQ.£CT 
UiAAP-WASTE SUMPS 10. SIZE .uco TWE Of BIT 8" AUGER 

3.305669.20 Mst. 

.l. OAIWNC AC(HCY 12. WANUF' AClUR(li"S DOICNA na.t c:F 0R1U. 

nJLSA DISTRICT COE CloiE 75 

,_ lk ) LHS I.IW10 
~. Ha..E ~ - .., '""*'9 m.. j 
:.. NNoi( Of ORili..ER TOM BEA VffiS 

14. TOTN.. NUioii!ER CCR£ BOXES 0 

1:.. El..tVAnON GRCUID 'WAlEJI NOT DETERMINED 

e.. OIA£C110N c:F Ha.£ IlL OAlt Ha.£ IST~27/199-4 I~P99-4 
CO VER11CAL c::JINQJNIJ) D£G. F1IOII '<fliT. ~---:---:----'--;.._...;.... __ ..~.-...;...'ZI~ /-:-l---1 

17. El..tVAliCIN TOP OF' Ha.£ 211.J 
7. THIO<NESS OF' ~ 19.0 

111. TOTN.. CXlRE RECOVERY I'CIR BGRIHC 0.0 
a. DEPTH DRilll1l INTO ROCK 0.0 
I. TOTN.. DEP1H OF' HOU: 19.0 

?n7 R 

b c 4 

-v% / LEAN CLAY (Cl) (3.5 - 7.0) 
~~SANDY. UGHT. BROWNISH GRAY, 

~~•asr.' 

~~ :@ 
-I'~/ LEAN CLAY (CL) (7.0 - 9.0) 
-~ 'Mll-1 SAND, YELLO'MSH BRO'MII, 

~~MOST. 

=~ -v ~lEAN CLAY (CL) (9.0- 14.0) 
=~ SANOY, YEJ..J..O'MSH BRO'MII, MOIST. 

'1~ 
:~ 
'~~ 
~~ , =~ 

-;:yq.t'<:; CLAY SAND (SC) (H.O - 15.0) 
-n~ YELLOWISH BROWN, MOST. 

-~~~ 
- --.A--,A CLAY SAND (SC) (15.0 - 17.0) 
- -1''7': GRAY, MOIST, SILTY. 

-~ tS......: Llfvt 

=~ 
-~~LEAN CLAY (Cl) (17.0 - 19.0) 
-~ 'Mll-1 SAND, YELLOWISH BRO'MII, 

'i~"QST. 

---
7n -

MERUN DEAN 

ll: CORE BOX 011 
REcov- SAWPI.£ 

ERY NO. . , 

J-1 

f--

J-2 

-
J-3 

r------

J-4 

-
J-5 

-
J-6 

f--

J-7 

r--

-
J-8 

f--

J-9 

-
J-10 

-
J-11 

··-

PR~CT 

RDWtiCS 
(~ l!nc. - ,__ -~~~ ol ---...u;;·--1} 

SAMPLE rtPE ZONE 
SPUTSPOON o.o- 19.0 

SAMPLE OEPll-1 
J-1 0.0- 2.0 
J-2 2.0- 3.5 
J-.3 .3.5- 5.5 
J--4 5.5- 7.0 
J-5 7.0-. 9.0 
J-6 9.0- 10..3 
J-7 10 . .3- 12.0 
J-8 1:5.o- 14-.0 
J-9 14.0- 15.0 
J-10 15.0- 17.0 
J-11 17.0- 19.0 

·----- --

IHa.£ NO. 

027544 

LHAAP-WASTE SUMPS I LHS-t.4W10 

000021 



027545 

HOLE NO LJ-IS MW11 -
DRIWNG lDG I 01\0SICN IHSTAlJ.-"llCJj 

I~ 1 
SOUTHWEST IJ-iAAP SHEITS 

1. P!lo.LCT 10. SIZE AHO T'll'( Of BIT a· AUGER LJ-IAAP-WASTE SUMPS 
11. OAl\JN f't:ft El.EVAIION SI10'0N (18W ... Wlil.) 

2. ~~?j\ 10~~- "'Slatloft) 3305794 . .30 MSL 

:l. OAIWNC: AG(HCY 12. YANUFo\ClVRER'S DCiiQ4AnON Of ~ 

1\JLSA DISTRICT COE f'AIUNG 1500 

4. ".21-.~)- .... .........., -
ILJ-IS-t.IW11 

13.. OII£NIUADOI ~ I oiSl\JRBEI)o 1\JNOISl\IRIIED 1 4 

~ N .... ( Of llRIU£R 14. TOTAL NIJIIBER <XJlE BOXES 0 
RAY VOILS 

1:1. El.EVAnON c;RO..INO WAlER SEE REMARKS 
6. DIRECTION Of H<ll.£ 111. DATE HOI.E I ST"''W726/1994 J ~i~994 00 'OO!liCAI. OINCJHED 0£C:. FROU ';DIT. 

17. El.LVA liON 1'1»' Of HOI.E 209.9 
7. TltiOOIE:SS Of OYER~ 27.0 

111. TOT AI. COM: RECO\IERY F'OR IIORINC 0.0 lt 
II. OEPlH ORIU.ED INTO R0CX 0.0 

9. TOTAL OEPlH Of HOI..E 27.0 MERUN DEAN 

nLVAnON OEPlH L£COIO <l.ASSflCA liON Of IIA TDIIAlS "CQI£ 801( OR RDWIICS 
~~-} RECOil- So\oWP\£ c~ ... , .. _., .. ol 

ERY NO. . b c d . I 
"'";If~} 

-

~ 
lEAN CLAY ~~ (0.0 - 2.0) - SANOY, UCH UVE BROWN, DAMP 

ST-1 
WATER ENCOUNTERED 0 16.5' - TO MOIST. - % SAMPLE TY?E ZONE -

l?o7q - r--- SHELBY 0.0- 27.0 

-

~ 
FAT CLAY (CH) (2.0 - 4.0) · 

SAMPU: DEPTH 
J........: WITH SAND, RED AND GRAY, VERY 

STIFF, MOIST, TOP 1.0· SANOY ST-2 ST-1 0.0- 2.0 
- lEAN CLAY, CRUMBLED. ST-2 2.Q- 4.0 

'?O_C, q - ST-3 4.o- 6.0 

-

~ 
lEAN CLAY (CL) (~.0 - 6.0) - ST-4 6.o- 7.7 

- ST-5 7.7- 10.0 
- SANOY, YELLOWISH GRAY WITH REO 

ST-3 ST-6 10.0- 11.9 -~ MOIST, HARO, TOP 0.8' REDDISH ST-7 12.0- 14.0 - GRAY F'AT a..AY 'MTH SAND. ST-8 14.0- 16.0 
'?113 q fi - - ST-9 16.0- 18.0 

.r: .. 

~ 1/1" ClAY SANO s_sc) (6.0 - 7.7) ST-10 18.0- 20.0 -
~ ~ GRAY AND 'tEU.OW, MOIST. ST-4 ST-11 20.0- 21.9 

ST-12 21.9- 24.0 
'?0?? 

- ,A'- \ "ST-13 24;0- 25.3 

~ 
LEAN CLAY (CL) (7.7 - 18.0) - ST-14 25.3- 27.0 -- SANOY, GRAY AND YELlOW, MOIST, 

a....:: HARD TO VERY STIFF.H.O' SILTY ST-5 

-~ -- f----- -

~ 
ST-6 --

1~ = -

~ 
-

ST-7 -
-= - r----

~ -
1s_: ST-8 

: 
: ~ ----- - ST-9 -- ~ IQ1 Q IR - r----m Cl.A Y SAND (SC) (18.0 - 20.0) - UGHT GRAY WITH YELLOW, MOIST. ST-10 --rn lf!Q Q - f----

~ 
lEAN CLAY \CL) (20.0 - 21.9) 

2L-.: 
SANOY, LIGH GRAY WITH YELLOW, ST-11 

~ 
t.IOIST. STIFF TO VERY STIFF, - SMALL POCI<ET OF GRAVEL AT 20.8 

llRR_fl_ - TO 3/8", BOTIOM 0.7'(SC) 
-w. YELLOW AND GRAY. 

'---

- ClAY SAND (SC) (21.9 - 24.0) - vfv(, YEU.OW ANO GRAY, VERY MOIST, ST-12 ·-- ,..,f~ STIFF. POCI<ET OF GRAVEL TO 
..... 

II'!<\ Q ?4 3/a• AT 22.4', BOTIOt.l O.i(CL) ,_ -rfi FAT CLAY (CH) (24.0 ·- 25.3) 
ST-13 - OUVE 'MTH GRAY ANO 'ta.LOW, 

I1.B.4.__B. - t.IOIST. VERY STIFF, FRIABLE, 

-:: ~~ 
LAI.IINA TIONS Of' FlNE SAND f---
THROUQ-iOUT. 

ST-H -~~ CLAY SAND (SC) (25.J - 27.0) 
IR? Q ,., - GRAY ANO OUVE, VERY MOIST TO 

- WET. STIF'F, VERY SILTY IN - f.eonOM 1.o·. - - .. ·--- ---
~n -

PROJECT ~~~ 
LJ-IAAP-WASTE SUMPS IJ-iS-1.4W11 

0000~~ 



027546 

HOLE NO UiS MW12 -
DRIWNG LOG 101"'51~ INSTAI.L-"n~ I S1££T 1 

SOUTHWEST UiAAP CF1 s.rrrs 
( ..... : 

1. PRo.E.CT 10. SIZ£ AND rtl'f: Of EIIT 8" AUGER LHAAP-WASTt SUMPS 
11. DAn... F~ E!.£VATOI SHO .... (1811 .,. IISL) 

2.. ~~%138~t.o.,. srou...J 3.30602.3.60 MSL 
:1. ORIWH~ ACOICT 

12.. IIAHUF ACliJREKS OCilQIA n~ CF OAIU.. 

nJLSA DISTRICT COE CME 75 

4. Ho.£ ~ - en hWif - I 1:1. OWJISURlOI SAWPILS I DIS'llnEDO II..HOI$l\JRBED7 
-,.. ) UiS MW12 

!>.. N.-..( Of DRIU.£R 14. TOTAl HUWIIER CXlRE BOXES 0 
TOM BEAVERS 

1~ EUVAn~ CROUNO WATDI SEE REI.IARKS 
6. OIR£C~ CF Ho.£ 14. DA 1'£ HOI.£ I ST~29/1994 18f~994 Oll w:RliCAL OINQ.JIIED DE~ FlWII VERT. 

17. El.EVA11af TOP OF HOI.£ 206.1 
7. n-t!OCH£SS CF O'IERIIURDOI 14.0 1&. TOTAl CORE RECO'tERY I'CR BaliN~ 0.0 X 
a. DEI'"Dt DRIU£D INTO ROCK 0.0 

9. TOTAl OEPTH OF HOI.£ 14.0 t.IERUN DEAN 

EI.£VA11~ DEP"Dt LECOCI QJ.SSII'ICA n~ OF IIA 'I'DIALS X CORE BOX OR RDoiARICS 
c-.-J R£CC'o'- 5AioF\.£ (~--- ... ,, 

ERY NO. -~ etc.. /( ..-,tJ . b e d . I a 

-

~ 
FAT CLAY (CHJ (0.0 - 2.0) - 'MTH SAND, R D AND GRAY, MOIST WA n:R ENCOUNTERED 0 6.5' - HARD, TOP 0.6' ClAYEY SANO(SC) - 'MTH GRASS AND ROOTS. ST-1 SAMPLE T'rf'E ZONE - - SHELBY o.o- 14.0 -~ - SAMPLE DEPTH 

'"""' ., - - ST-1 0.0- 2.0 -

~ 
LEAN CLAY (Cl) (2.0 - 4.0) ST-2 2.o- 4.0 - SANOY, GRAY WITH YELLOW, MOIST ST-3 4.o- 6.0 - HARD. TOP 0. 7 FAT CLAY WITH ST-4 6.o- 8.0 - SANO(CH). ST-2 ST-5 a.o- 10.0 - ~ - ST-6 10.0- 12.0 - ST-7 12.0- 14.0 -

l?n? 1 .t. - --
~ 

LEAN CLAY (Cl) (4.0 - 6.0) - 'MTH SAND, GRAY 'MTH YEl..LOW, - MOIST, 1/ERY STIF'F' TO HARD. -- ~ 
ST-3 

---
f?IVI , " - 1-----

~ 
LEAN ClAY (Cl) (6.0 - 8.0) - 'MTH SAND, YELLOW AND GRAY, - MOIST, VERY STIF'F', LAMINA llONS -

~ 
OF ANE SAND THROUGHOUT. sT.;..4 - ---

!98._1_ B - ---

~ 
FAT CLAY (CH) (8.0 - 10.0) - YE:u.OW AND GRAY, MOIST. -- ST-5 - --~ -

~q,:; 1 1n - --
~ 

LEAN CLAY (CL) {10.0 - 12.0) - SANOY, YELLOW AND CRA Y, MOIST. - VERY STIF'F', VERY F'RIASLE, ANE -

~ SAND. ST-6 - ---
I Q4_l_ 1? - --

~ 
FAT CLAY (CH) {12.0 - 14.0} 

- OUVE 'MTH YELLOW AND GRAY, - MOIST, HARD, LAMINATIONS OF - ANE SAND THROUGHOUT. ST-7 - --~ -
IQ?_l_ L4 -

--
: -- -' ---

Hi .. _: ----- ---
HL_: - -----= -(/~:. · .... 

"----- . --
?n -

PRQ.£CT IHOl£ NO. 

UIAAP-WAST£ SUMPS UiS-MW12 

0000~3 



.,----
( 

~::~~:r-.d 

HOLE NO L.Hs-J.AW13 

DRIU.ING LOG I Ol'wiSI~ IHSTAIJ.AllON ,~En , 
SOUTI-iWEST l.HAAP Cf'1 SHErTS 

I. PRo.£CT 10. Silt AHO 1WE Of BIT 8" AUGER l.HAAP-WASTE SUMPS 
\1, DA lUI FCR EU:VA 1'10< SHOW< (lBtl.,. liS.) 

2. ~am1s!8ir"•- "'S1•-J 3306007.40 !.I st. 
J. DRIWHC AQ:HCY 12.. WAHUF AC'IIJRER'S OESICHA liON Of DR1U. 

TULSA DISl'RICT COE fAIUNG 1500 

·-~~~~~~)- ............ -I L.HS-J.AW13 
13. Olo08JRl[H SNoiP\£5 I OCS"l\RIEI) o J \HJSlURSED

7 

~ HAW( Of ORIU.DI 1-4. TOTAL NUWIIEJI CORE BOXES 0 
RAY VOILS 

I~ El.I:VAn~ ~ WA'IER SEE REMARKS 
6. OIA£Cl10N Of HQ,£ Ill. DA'It HaL I 51~29/1994 18'f~994 ao II(RliCAL c:::JIHQJH(D DEC. FROIII 'OT. 

17, EU:VA nON TOP Cf' HOlE 206.4 
7. 1liiO<HESS Of OVERIIURDOI 1!i.4 

Ill. TOTAL CORE RECOIIOn' FCR BCRIHG 0.0 " a. D£P1H DRIU.ED INTO ROQ( 0.0 

!1. TOTAL DfJ'lH Of HOU: 1!i.4 STEVE BREWER 

El£VA11~ D£PTH LE~D CUSS!f'ICA liON Cf' IIA TEIIAI.S X CORE IIOXCR AOIAIIICS 
(o.-ipU...) RECOY- SAloP!.£ (era., u.... - ..... .,, ., 

ERY NO. -~ot~lf--1) 
0 b e d . I 0 rr a.AY SAND ~SC) ~0.0 - 0.5) 

12n5_g - BROWN, CRA S A D ROOTS, VERY WATER ENCOUNl'ERED 0 2.0' -

~ 
STIFF. -
FAT CUY (CHJ (0.5 - 2.0) ST-1 SAMPU: TYPE ZONE - - wmt SAND, R D WITI-i CRA Y, SHELBY 0.0- 15.4 

: loiOIST, HARD, SAND SEAMS TO 1.0 
SAMPU: OEPTI-i 

']_(y_4 ' - - ST-1 o.o- 2.0 -

~ 
LEAN CUY {CL) (2.0 - 4.0) ST-2 2.Q- 4.0 - WITH SAND, GRAY WITH YEJ..I...OW ST-3 4.Q- 6.0 - AND REO, MOIST, HARD. ST-4 6.Q- 8.0 -- ~ 

ST-2 ST-5 s.o- 10.0 
- ST-6 10.0- 12.0 - ST-7 13.0- 15.0 -

?0? 4. - r----

?a 
FAT CLAY (~ (4.0 - 6.06 - WITI-i SAND, AY WITH RE AND - YEU.OW,' MOIST VERY SllFF. - ST-3 - --~ -

~_00_4 II - --

~ 
FAT CLAY (CH) (6.0 - 8.0) - YEU.OW WITH GRAY, loiOIST, VERY - STIFF, LAMINATIONS OF FINE -

---:: SAND AND SILT THROUGHOUT, ST--4-
FRIABI.£. --

[Qf! 4. R -
f----

~ 
LEAN CLAY (CL) (8.0 - 10.0) 

: WITH SAND, YEU.OW AND GRAY, 
VERY MOIST, STIFF TO VERY -

~ 
STIFF, FISSIUTY, LAMINATIONS ST-5 - - OF VERY FINE SAND AND SILT 

- : THROUGHOUT, FRIABLE. 

IC!f'l 4. 1n -
f----

~ 
FAT CLAY (CH) (10.0 - 13.0) - YELLOW AND CRA Y, MOIST, VERY - STlFF, FISSIUTY, LAMINATIONS - OF FINE SAND AND SILT ST-6 - -

~ 
THROUGHOUT, FRIABU:.IRON-OXIDE - STAINS IN BOTTOI.I HALF. -

12..-:: 
~ ---

IC!~ 4 - -

~ 
FAT CLAY (CH) (13.0 - 15.4) -- OUVE AND YELLOW AND GRAY, - MOIST. STlFF TO HARD, FRIABLE. 

1~ LAMINATIONS OF FINE SAND AND ST-7 - SILT THROUGHOUT, IRON-OXIDE -
~ 

STAINS THROUGHOUT. --- - --. ~-... 
~ 

1<11 n -
-

,a.__: -
----- ---

,a_: 
- -·· ---- ---

20 -

Pllo.ECT IHOI.E ~ 
L.HAAP-WASTE SUI.IPS LHS-MW13 

oouo;;;4 

. '110"-

027547 



·-.. 

(" 
"'--· . 

DRIWNG LOG SOU"TtiWEST 
1. PRO.ECl 

LHAAP-WAS"TE SUMPS 

JJOJ9J3.50 

T\JLSA DISTRICT COE 
4. Ha.E NO. (,.. ...,., .., era-. ucr. I 

""" lie --.,.) LHS-MW14 
~ N .... E OF' DRIU.ER 

TOM BEA'.€RS 

INSTAI.l.ATION 
LHAAP 

10. SIZE AAO T'!PE OF' 81T g• AUCER 

1l. IWiUfACl\JRE!rS OESICNA11014 fF ORIJ.. 

fAIUNG 1500 

HOLE NO LHS-~W14 
T SHEeT 1 
I a- 1 SHErTS 

~SL 

I OISlUR8£1) 0 I UHQstURSED g 

0 
IS. W:VAliCIN GJI(UOO WAlER SEE REMARKS 

6. OIREClklH OF' HaJ: 1&. DATE HQ.£ ISl~"/27/1994 Tsr./~994-
Cll w:Rll~ c::JIHQ.JIIED DEG.. fROII IIEJIT.f--------'--~:...;;;..~.;..;_.;_..L..;;..;;.:,.:f4;:..:,/l.:..;.;.l:..;,__-l 

17. W:VAliCIN TOP fF H0U: 241.J 

1&. 'lOT~ COR£ RE~Y FOR IIORIHC 0.0 
a. OEPlH DRIIJ..DI 111'10 ROCX 0.0 

I. TOT~ DfJ'lH OF' HO.£ 18.0 BERNICE PEREZ 
El.EVAliCIN DEPlH L.£COID 

b • d 

-V~ LEAN CLAY (Cl) (0.0 - 1.4) 
-~ SANOY, BROWNISH RED 'MTH 
: ~ YEll.OW, CAMP TO MOIST, HARO, 

- '/ / ROOT AT TOP. GRAVELS TO t• 
- '/ / t.IORE NUMEROUS IN TOP 0.5'. 

- SILT (loll) (2.1 - 4.1) 
: SANOY, VERY PALE BROYIN, DAMP. 
- HARO. ---

b32? c 
GRAVU. (CM) (4.1 - 4.8) 

7 ."In " :.e 8141 Gt.I-GC, .SILTY CLA 'lEY GRAVEl. -
t'-'""-""-+------\r.,.~.L--: /,j,.-1UGHT BROVtN. 

:if'~ FAT CLAY :<~T_\4.8 - 6.0) 
,•p,c,, ~; - -~ SANOY,YEU..OW AND GRAY 'M"Tti RED 

-V/ / TRACES. MOIST. HARO. 
t''"'~l·"'-!L.AO--t---:t-J/7;'/ /~/fd /LEAN CLAY (Cl) (6.0 - 6.5) 

-K}(.A 'M"Tti SAND, FALL-IN MATERIAL. 

-17~ CLAY SANO (SC) (6.5 - 8.0) 
_ ~ OU'JE CRA Y 'M TH 'lal.OW, MOIST, 

R VERY STIFF". 

- ;f"1}'1 CLAY SAND (SC) (8.0 - 10.0) 
- ~A~ ~ UGHT OUVE WllH BROWN. VERY 
: :7' . ~_2 t.IOIST, I.IEOIUt.l CONSISTENCY TO 

_ __.,I.A. ~V\, STIFF', LARCC: BROYIN SAND 
- \.A ~~ POCKETS. 

1n -\A;~ 
-~V ~ LEAN CLAY. (Cl) (10.0 - 11.0) 
:V /// SANOY, '.€RY ¥t€T, MUSHY, '.€RY 
_ '//SOFT. 

- ;J-._,1. CLAY SANO (SC) (11.0 - 12.0) 
" ~ ..., UGHT OUVE ANO BROWN, VERY 

. _ -~ WET. MEDIUM CONSISlENCY. 
,., "'"?' 

-~~ LEAN CLAY (Cl) (12.0 - 14.0) 
-~ SANOY, UGHT OUVE ANO BROYIN, 

~~ 'IERY wt:T, """'"" CON~ST£HCY. 

,...:~ 
-~CLAY SAND (SC) (14.0 - 17.2) 
- BROYIN ANO UGHT OUVE, VERY 
: · x ; 'Mi:T, MUSHY, VERY SOFT TO 

--...I,..A"..._.,.,A"u..., t.IEDIUM CONSISTENCY. · 

:~)A: . 

1c~~ 
-i(.A"'I.A 
-~ 

""'";?' 
-V,~ LEAN CLAY (CI..) (17.2 - 18.0) 
- // UGHT OU'JE GRAY WI"Tti YELLOW 

.1B. - • // TRACES. MOIST. VERY SllFF', 
- FINE SAND AND SILT LAMINA llONS 
- 11-iROUa-lOUT. --- ---

?n -

X CORE 
RECXlY

ERY . 
ST-1 

WATER ENCOUNTERED 0 10.0' 

USED 10• HOLLOW STEJ.I 
AUGER TO SET WELl... 

SAMPLE rt?E 

1--
SHELBY 
SHEI.BY 
AUGER 

ZONE 
0.0- 18.0 
0.0- 16.0 

16.0- 18.0 

ST-2 

ST-J 

-1---

ST-4 

ST-5 

ST-6 

ST-7 

ST-8 

ST-9 

-

SA~Pt.E 
ST-1 
ST-2 
ST-J 
ST-4 
ST-5 
ST-6 
ST-7 
ST-8 
ST-9 

·-

OEP"Tti 
o.o- 2.1 
2.1- 4-.1 
4.1- 5.8 
s.o- a.o 
a.o- 10.0 

10.o- 12.0 
12.D- 14.0 
14.0- 16.0 
16.0- 18.0 

PROJECl IHDl£ NO. 

027548 

LHAAP-WASlC: SUI.IPS I LHS-MW14 000025 



027549 

HOLE NO Uis-MW15 
.... ~ .. 

DRilliNG LOG 101\oiSIC»i INSTAUAROI I SMEn 1 SOUTHWEST l.H.A.AP r:F1 SJiEETS 
I. PR<M:Cl 

UiAAP-WASTE SUMPS 
10. SIZE: AAD TWE Of BIT a· AUGER 
11. DAlUI 1'01 fl.LVATIOI 910 .... {1!111 .... liS.) 

z. ~~'l26~·- "'Sl ...... J .3:30445.3.60 l.lst. 
l. ORIWNC AQ)jCY 

12. loWIUf ACl\JRER"S OOICNAllON r:F 0R1U. 
TULSA DISTRICT COE f"AIUNG 1500 

4. ~/teNO._,s:;J- ............ - I UiS-... W15 
13. 0~ SAWPU;S J DISll..fl80) 1.3 .lUNOISl\JRSED O 

!1. ...... ( Of DRlU£11 14. TOTAl NUIIIIER COR£ BOXES 0 
RAY VCXLS 

1:1. El.EVAT10N c;RO.Ao<O WAlt:R SEE REMARKS 
6. OIR£Cl10N r:F HO..E 1L DATt HOlE J ST~J1/1994 j8f~994 Oll VER11CAI. c::JIHQ.JM[I) DEC:. f"ROII IIERT. 

17. El.EVAT10N Till' r:F HOl£ 22.3.8 
7. lliiO<NESS r:F OYEJIIIIR)Q4 22.0 

1L TOTAl COR£ R£CO-.t:RY fOR !IORINC 0.0 X 
a. OEI'llt llRIIJ.LI) INTO ROOC 0.0 
t. TOTAl DD'll4 r:F HOl£ 22.0 STEVE BREWER 

El.EVA110N DD'll4 LECD«< QJ.SSiflCA lle»i r:F IIATDIIAl.S S COR£ BOX OR R£11ARKS 
cac.a.,-J R(CCY- SAWP\.£ (Drllhf u-. -· .......... ., ERY NO. --.. otc.. , _.;lloaftt) . b c d . , a 

-~loJ. SILT SAND R~~· tp.o rJc::~ ~ WATER ENCOUNTERED 0 17.9' !??? 1'1 - :)IQLC ~S8H...JR .,!'~~~~ --

~ 
fAT CLAY (CH) (1.0 - 2.7) SAMPU: l'rPE ZONE - WITH SANO, RE:DOtSH BROWN, J-2 AUGER 0.0- 22.0 - t.lOIST. ROOT. -

:??1 -
r--- SAI.IPU: DEPTH 

J......_ 

~ 
LEAN CLAY (C!..) (2.7 - 4 . .3) J-1 0 . .3- 1.0 

- WITH SAND, DARK REDDISH GRAY, J-3 J-2 1.0- 2.7 - t.IOIST. J-J 2.7- 4.J 
2.1.9.5 

- ~ J-4 4 . .3- 6.0 

-

~ 
LEAN ClAY ~CL) (4 . .3 - 6.2) 

r--- J-5 6.4- 8.4 
J-6 8.4- 9.6 - SANOY, UGH OUVE BROWN, J-4 J-7 9.6-·12.1 --~ 

t.IOIST. , J-8 12.1- 15.8 
~ L: r--- J-9 15.8- 16.7 

J-10 16.7- 17.9 -
~ 

ClAY GRAVI... (GC) (6.2 - 8.4) r--- J-11 17.9- 19.8 - WITH S~D. OLIVE BROWN, I.IOIST. J-12 19.8- 21.J -~ J-5 J-13 21.3- 22.0 - -
i21.5..A - r---

a...: ~ 
LEAN ClAY (CL) (8.4 - 9.6) J-6 WITH SAND. UGHT OUVE BROWN, 

i21A.2_ - MOIST. t----

~ 
FAT CLAY_JCH) (9.6 - 12.1) - UGHT OU BROVtN, "'OIST. - J-7 ---

1211..2 11,- r---: 

~ 
LEAN ClAY (CL) (12.1 - 15.8) 

- UGHT BROVtNISH GRAY, I.IOIST. 

-- -

~ 
J-8 

: 
1~ 

701'10 
- ~ -

~ -

~ 
FAT CLAY (CH~ (15.8 - 17.9f 

- UGHT BROWNI H GRAY, MOIS • 
t----- J-10 

boc;q -
ut___:: r--w ClAY SAND (SC) (17.9 19.8) 

:~ 
OUVE BROWN, t.lOIST. J-11 

1204._0 -~'; 
r----

~ 
FAT CLAY (CH) (19.8 - 22.0) - UGHT OUVE BROWN TO VERY J-12 

2t-.: DARK CRA 'YISH BROWN, MOIST. 

- ~ 
l2m...a. -

-- --- -----
2-L..:: ----- ---
27_::_ 

- - . ---- -(t~" --· --
~0 -

PRQ.ECT IHOl£ NO. 
l.HAAP-WASTt: SUMPS LHS-1.4W15 

000026 



027550 
HOLE NO LJ-IS MW16 -

DRILUNG LOG lOIIIISCtj IHST AL1.A l1QI 

1~ 1 SOU1Hv.£ST LHAAP SHEl:TS 
1. PRo.f;CT 

LJ-IAAP-WASTE SUMPS 
10. SIZL AHO T'IPE Of" BIT 8" AUGER 
11. 0A1\JW Fa! EILVA TIOH SHO ... (lBW .,. Wli,) 

2. l~~%"27~·- ,., St ...... ; 3304179.10 MSL 

l. ORIWNG AGOICY 
12. I.IAHUF' ACl\JR(IfS O(SICIIAlla.. Of" ORU. 

TULSA DISTRICT COE F'AIUNG 1500 

··~.~J-'"'""'*'ftta• 
JLJ-IS-MW16 

13. 0\IOSURDOt SAWPI.£5 I 0151\JitB(D o I UNOIS11JR8EIJ 11 

!>. H .... £ Of" DRIU.£II 14. TOTAl. NUioiBER CORE BOXES 0 
RAY VOILS 

15. EILVA11Ctj ~OJNO -l[R NOT DETERMINED 
II. DIRECTIOH Of" Ha..£ HI. DATE HaL I 51~09/199~ l8?! .. i0Wlss4 

otJ 'IER11CN.. t:JINCUH[I) DEC:. F11011 'IERT. 
17. EUVA110N TOP Of" HOI.£ 229.4 

1. THIOOIE:SS or o~ 22.0 11. TOTAl. CORE RECO-.e!Y F'OR ea:aHC 0.0 s 
a. OEP'IH DRIIJ..ED IIITO ROCX o.o 
t. TOTAl. D£PTH or HaL 22.0 R. PE:TERSON 

El.£VA110N DO''IH L.ECO«l CVSSflCAllON or WAT[Ill~ SCORE IIOlC OR ROIARKS 
(-.,lolt} R(Ct1V- S....PU: (llrfa., lhw, ..... ._. ... ., 

ERY 110. -~.cc..Jt--.1} 
a b c d . , 

<I 

>?R R -V/L LEAN CLAY (CL) ~0.0 - 0.6) sT-:.1 

~ 
'MTH SAND, GRA SH OUVE,MOIST 

- ~ARO, ROOTS. - SAMPLE l"YPE ZONE 

~£ Q..AY SAND (SC) (0.6 - 2.6) SHELBY 0.0- 22.0 
-~A - SHELBY 0.0- 22.0 

b?IU\ - SAMPLE DEPTH 
3........= 

~ ·~ ~J ~~~~~ -cRAI!/.MOIST ST-2 ST-1 o.o- 1.0 
- VERY STiff TO HARD. BLACK ST-2 2.D- 4.0 

.,.,c; 4 - IRON-OXIDE STAINS. ST-3 4.D- 6.0 

-& Q.AY SAND (SC) (4.0 - 8.0) - ST-4 s.o- 8.0 . 
ST-5 s.o- 10.0 - OUVE GRAY 'MTH YElLOW, MOIST, 

ST-3 ST-6 10.0- 12.0 n. ~A- VERY STIFF". SILTY, SAND (SP) ST-7 12.D- 14.0 -Uv-r POCI<ET FROM 7.0'. ST-8 a.o- 1s.o 
s_: Mvf - ST-9 16.0- 18.0 

ST-10 18.0- 20.0 -~LAvf ST-4_ 
ST-11 2o.o- 22.0 

-~A~ t 

~-,.,, 4 - .t.l. f--

1-,.,n n - vf;;(. I ~J. s~~E (~~~- (8.0 - s.a) 

"-:: ~ 
LEAN CLAY (CL) (8.8 - 10.0) ST-5 

SANOY, OUVE GRAY 'MTH YELLOW 
rJ1Q_<l - AND REDDISH BROWN, MOIST, VERY -

~ 
STIFF' TO HARD. -

- LEAN CLAY (CL) (10.0 - 12.0) - ST-6 - 'MTH SAND, OUVE GRAY WITH - ~ Y(U.OW. IAOIST, HARD, BLACX 
i-?17 ... I? - IRON OXIDE STAINS. f--
1?1l': Q -///.. 

-

~ 
LEAN Cl.AY (Ct..) (12..0 12..5) ST-7 

- 'MTH SAND, APPERARS UKE FALL-

--= IN lolA TERIAL LARGE 1 1 /2" 
I~ANOSTONE GRAVEL SAMPLE -: I~ONSISTS OF CHUNKS. 

1S.....:: FAT CLAY (CH) (12.5 - 22.0) ST-8 

~ 
UCHT OUVE GRAY WITH YELLOW, - MOIST, VERY STIFF' TO HARD. -- SCATTERED IRON-OXIDE STAINS. f----

~ 
- ST-9 --

1S.....:: r---- ST-10 --= 

~ - ---
2,_:: ST-11 

-
bn7 .s. -

-- -· - --- '· --. 2<L...: ----- ---
27-= -- .... 

: 
--: 

--
"\n -

PROJ(CT IHOU: 110. 

LJ-IAAP-WASTE SUMPS LHS-MW16 

000027 
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027551 
HOLE NO LHS MW17 -

DRIWNG LOG 101111510. IMSTAUAnON ,~En 1 SOUTHWEST LHAAP c;f"l SHE£TS 
I. Pllo.ECT IQ. SIZE ""0 T"'r1'E Of BIT 8" AUGER IJ-IAAP-WASTE SUMPS 

11. OAl\AI ~ D.LVAJ'104 SHO- (181101' ~ 

2. ux:s~~232~~- .,. Sloflan} 3305922.20 I.ISl 

l. OftiWHC ACEHCY 12. WAHUfAClVRER"S OCSIGNAllOH Of OR1U. 
TIJLSA DISTRICT COE CI.IE 75 

4.Ha..£~- .......... - I . 
_, ,.. ) IJ-IS-MW'I7 ll. O'o€RBUROEM SAWPU:s I OISI\JRBED 2 I \HliSTURIIEI) 11 

:!1. NAWE Of ORIULR 14. TOTAL H\JI.IBER COlE BOXES 0 
TOM SEA 'JffiS 

I!!. D.LVAna< CA~O WAlER SEE REMARKS 
6. OIR£Cl1DH Of Ha.£ If. DATE H0U: ·1ST~ ~~~994 00 vt:RnCAL t::JINQJNO) DEC. fROII VERT. /29/1994 

17. El.EVAnCN 1'01' OF H0.J;; 211.4 
7. lliiOOIES$ Of' Ovt:RBIRlDC 24.0 tt. TOTAL CORE RtCOIIERY feR ~C 0.0 X 
a. ot:PlM DRIU.ED INTO ROCK 0.0 

t. TOT AI. OD>TH Of' HOl£ 24.0 I.IERUN DEAN 

El£VA110N OEPlll L£CO.O c:us:gFlC). nON Of' IIATERIAI..S X CORE BOX OR ROoiARICS c-..u...J R£CXN- SN.<PU: (l:WA.f tt.o.. --- -. -~~~ ol ERY NO. __., "";; I( --1,) 
a b c d . , 

-
~ 

LEAN ClAY (~ (0.0 - 3.5~ . 
- SANOY, YEU.O SH BROWN TH 

ST-1 
WATER ENCOUNTERED 0 15.8' - GRAY, I.IOIST,HARO TO -.£RY STIFF - GRASS AND ROOTS AT TOP. SAMPLE TYPE ZONE -

~ : SCATTERED IRON-OXIOE STAINS. - SHElBY 0.0- 22.0 
VERY S1L TY F'Ra..t 2.0'. SHELBY 0.0- 22.0 - SPUTSPOON 22.Q- 24.0 

~ 0 LEAN CLAY ~} (J.5 - 4.0) ST-2 SPUTSPOON 22.Q- 24.0 
?n?_g - 'MlH SAND. RY I.IOIST, 
?07 4. /// I.IEOIUI.C CONSISTENCY. SAMPLE OEPlH 

-
~ 

LEAN CLAY (CL} (4.0 - 6.2) - ST-1 0.0- 2.0 

- ST-2 2.Q- 4.0 
- 'MlH SAND. YEU.OWISH BROWN 

ST-J ST-3 4.o- 6.0 - 'MlH CRA Y TO GRAY AND REO W11H ST-4 6.0- 8.0 -~ OEPlH, MOIST, STIFF TO VERY ST-5 8.0- 10.0 
•?o..,' s......: STIFF. • f--- ST-6 10.o- 11.7 

~ 
FAT CLAY (CH) (6.2 - 8.0) 

ST-7 11.7- 14.0 - ST-8 14.0- 15.2 - SANOY, REO AND GRAY. MOIST, ST-4 ST-9 15.2- 18.0 - VERY STIFF'. ST-10 18.Q- 20.0 -
~n-.. 4 -- r--- ST-11 20.0- 22.0 

~ 
LEAN CLAY (~ (8.0 - 10.0-fu J-.2 22.0- 23.7 - SANOY, RED A D YELLOW WI J-1 23.7- 24.0 

s___: GRAY, I.IOIST, HARD. ST-5 
-~ i?n1 4 - --= ~ 

FAT ClAY bo-t) (10.0 - 11.7) 
UGHT YELl.. WISH BROWN WllH ST-6 - GRAY, I.IOIST. HARD. LAMINATIONS -

IQQ 7 - OF FINE SAND lHROUGHOUT. 
lz.__ 

~ 
LEAN ClAY (Cl) (11.7 - 14.0) 

f---

- SANOY, YEU.O'MSH BROWN WITH - GRAY, I.IOIST, STIFF. NUMEROUS ST-7 -- % LAMINATIONS OF SANO, FEW IRON-
- OXIDE STAINS. 

ICI7 - -: 
~ 

LEAN ClAY (Cl} (14.0 - 15.2) ST-8 
1S....:: 

YEU.OWISH ANO UGHT CRA Y, 
!Clfi_? MOIST, VERY STIFF, SCA lTERED r---

-~~ VRON-OXIOE STAINS. 

-

~ 
FAT CLAY (Oi} (15.2 - H.O) -= YELLOW AND UGHT CRA Y TO ST-9 - UGHT QIVE BROWN, '-£RY STIFF, 

- I.IOtST. SCA TIERED IRON-OXIDE 
- STAINS, (19.1-19.4)LAYER OF 

,a.._: FlNE SAND ANO SlLT,(20.7-20.9) --~ 
LAYER Of ClA YE'Y SAND (SC). - ST-10 --

~ 
- - 1-----
2~ ST-11 

--

~ 
--- J-2 -- --- ·---

~ 11'17 4 ?4 -

----- ---
27~ 

-- ··--· --- ---
~n -

Pllo..ECT ltKU NQ. 

LHAAP-WASTE SUMPS LH5-I.CW17 

000028 



(" 

~~ 

HOLE NO lJ-lS-MW18 

DRilliNG LOG I Olo,tSlC:W 
IHSTAJJ...O.nC:W ISHEf:T 1 

SOUl'HWEST lJ-lAAP rF 1 SHEITS 
1. PIIQ.ECT 

L.HAAP-WASTE SUMPS 1a. SIZE AHD T'tPE Of 81 T 8" AUGER 

3J05919.90 
12. WAHUFACl\JR(R"S OCil~AllOH OF DRIU. 

nJLSA DISTRICT COE CI.IE 75 

4. HQ.£ NO. (Aa - ... ........., !Ia• I 
- ,.. _,o..J LHS-MW1 8 

13. DIGBUR:lDI S.WPU:s I DISlUU!ED 7 I LtiOISl\JRBED 5 

~ H~ OF DR1U.E11 
TOM BEA~S 

14. TOTAL HUI.III£R a:R: IIOXES 0 

1~ El.£VA110N G'tOl.t<O WAlDI NOT DETERMINED 

6. DIR£Cl10N OF Hill.£ ''DATE HQ.£ IST~.l0/1994 l~/~994 
130 'f£R11CAL QINCUN(D DEC:.. F'ROW loERT. 1-:::--::-:::-.-:::--::-::-:::-':-:----'';.._~--..L-~'.:IJ:-:-::-/~l----f 

17. El.£VA110N TOP OF HOI.£ 212.J 
UL TOTAL C0AE R(CO'fDIT F'tiR ~ 0.0 

6. !l(pTH llRIU.ED INTO ROCX 0.0 

9. TOTAL DEPlH OF H«£ 25.0 t.IERUN DEAN 

?nL7 

l<l?, 

IR71. 

b c d 

-%/_ LEAN ClAY (Cl) (0.0 - 2.0) 
-/ ~ SANOY, REO 'MfH GRAY, t.ldST, :~HARD. CRASS AND ROOTS AT TOP, 

- // SCA TTEREO IRON-OXIDE STAINS. - // 
ij~ SILT CLAY (Cl) (2.0 - 4.0) 
~~ CI.-ML SANOY ....... ""'ST. 

-~/ / LEAN CLAY (Ct.) {4.0 - 6.0) 
- // SANDY. BRO'MIIISH GRAY 'MiH REO 

: ~ TRACES. I.IOIST, VERY SllFF, SCA TIERED. 
- // IRON-OlCIO£ STAINS. 

s - /, 
-~FAT ClAY (CH) (6.0 - 8.0) 
-~ ..o~ 'Ml'H SAND. REO ANO GRAY. MOIST = \~tRY S~F'F' TO HARD, ACTUAL 

-:: ~ .<Ill 

-~... L Ct.AY SAND (SC) (8.0 - 10.6) 
0 
-~ l/1"' YULOW AND GRAY WITH REO, 

-M vf t.IOIST, HARD. 

-KA~ 
-~ 
:~

0 
F'AT CLAY (CH) (10.6 - 14.0) 

~~.,~ UQ<T OUV( CRAY. "OIST. 

=I'~ 
-=/~ 

1a -'t' 'j')_ CLAY SANO (SC) (17.5 - 20.0) 
'.._M lA"" UGHT OU'IE BROWN, !.IOIST. 

-~~ 
-~ ~ -:tA-t ,t. 

-~~ FAT Ct.AY (CH) (20.0 - 25.0) 

2,. -~ UGHT YELLOWISH 8ROWN TO LIGHT 
~....._ OUVE 8ROWN, MOIST. 

~~ 
2~~ 

- -/~ 
-- ---

27_::_ ----= ---
10 -

X CORE 
R(Q)\1-

ERY . 
BOX OR 
SAloP!.£ 

NO. 
t 

RD ... RKS 

(!W.., ra.c. - .. - -· ol _......., .. ~lf---1) 

ST-1 SAt.IPLE T'tPE ZONE 
SHELBY 0.0- 10.0 
SHELBY 0.0- 8.0 

1--- SPUTSPOON 8.0- 25.0 
SPUTSPOON 10.0- 25.0 

ST-2 

1--

ST-3 

-
ST-4 

ST-5 

~ -
J-2 

-
1--
J-.J 

1---
1-
J-4 
....___ 

1--
J-5 

1--

J-6 

---

SAUPt..e: 
ST-1 
ST-2 
ST-3 
ST-4 
ST-5 
J-1 
J-2 
J-3 
J-4 
J-5 
J-6 
J-7 

- ·----
J-7 

OEPTH 
o.o- 2.0 
z.o- 4.0 
4.Q- 6.0 
s.o- 8.0 
a.o- 10.0 

11.3- 12.0 
12.0- 13.5 
14.5- 15.5 
16.1- 17.0 
18.1: 19.0 
21.0- 2:5.0 
23.0- 25.0 

PIIO..ECT jHOI.£ 110. 

LHAAP-WAST£ SUMPS I LHS-1.4W18 

027552 

000029 



., 
:.. ·1 

~~· .. .;_:~ .. · 

,--··. 
f· .. 

HOLE NO LHS t.eW19 

DRilliNG LOG l 01
"'

501 
SOUIHWEST LHAAP lsrui 1 

al SHEETS 
10. SIZE IIHO TWE CF an a· AUGER I. PRQ.£CT 

LHAAP-WASTE SUMPS 

3305862.50 
l. ORIWHC AGEIICY 

12. WAHUfACnJREKS ~Q4An0i CF CIIIJ.. 

l1JLSA DISTRICT COE FAIUNG 1500 

l OIS1VR8ED 5 I UNQSl\Jfti!EI) 9 

1-4. TOTAL HU'-IBER CORE BOXES 0 
1s. EUVAnOi CRO..No wAltR NOT DETERMINED 

1&. DATE 11(1,£ IST~07/1994 ~~~p~994 
------ DE:C. FR01o1 \ERT.J--------L-~':...;..;..!...,;..:...:...;._J...:.;::.!..,;O;.:,.:./ 1..:.;.:1:....:.... _ _, 

17. EUVAnCH TtP aF HQ.£ 209.7 
1&. TOTAL CORE RE<:miERY fOR BCAIHC 0.0 

II. OEPlH DRilLED INTO ROCK 0.0 

t. TOTAL IXP1H r7' HQ.£ 27.0 R. PETERSON 

EU;VA liON IXP1H 1.£<:010 

?00_4 

IQ7? 

1<1"17 

IQ1 7 

IR? 7 

onnn~n 

b c d 

/:/'~ l£AN CLAY (Ct.) (2.9 - 5.6) 
j~ R<Il AND Gl<AY. MOIST ""y SnFF 

=~ 
S......:~ ,j. CLAY SAND (SC) (5.6 - 9.J) - r~ YELLOW AND GRAY, t.401ST. HARD 

- ~ ,t.., A TO VERY STlF'F. SAND POCKETS -- ry ' AND SEAI.tS. SCA TTEREO IRON-
"VriA OXIDE SfAINS. 

- tA tA 
-tAvt-

s......: k -Vj% LEAN CLAY (Ct.) (9.3 - 12.5) 
-~~ SANOY, OAR!< YEl..LOWISH BROWN, 

~~MOIST, HARD. 

1~~ 
:%%LEAN CLAY (Ct.) (12.5- 14.0) 
- '/ /// 'MTH SAND, YEU.OW WI1H GRAY, 

-:. LL MOIST. VERY STlF'F. 

1....__ VERY STIF'F, SCATTERED IRON-

:/%/. LEAN CLAY (Ct.) (14.0 - 16.0) "' -/% ./_ YELLOW 'MTH GRAY, MOIST, 

: ~ OXIDE STAINS. 

-~~LEAN CLAY (CL) (16.0 - 18.0) 
-: ~ 'MTH SAND, YELlOW WI1H RED AND 

- ~ GRAY. VERY MOIST, STlFF TO 
- // VERY ST1F'F, SCA TIERED SAND 

1R - // POCKETS. 
-~lEAN CLAY (Ct.) (1a0 - 20.0) 
~ ~ SANOY, YEU..O'MSH BROWN, MOIST. 

_ ~CLAY SAND (SC) (22.4- 24.0) 
• / UCHT BROWNisH GRAY, MOIST. 

?4. -~ -r /_.FAT CLAY (CH) (24.0 - 27.0) 
~~ UCHT 8R0,...1SH Gl<AY. NO~T. 

":0 ----- ---
~n -

X CQR( BOX OR ROIARKS 
RECOil- S.U.OPU: (Drtlhf !mo. ....... -. ... ,. el 

fRY HQ. __, otc.. It --1) . , a 

ST-1 
SAMPLE rt?E ZONE - SHELBY 0.0- 18.0 
SHELBY o.o- 1ao 

'---- SPUTSPOON 18.Q- 27.0 
ST-2 SPUTSPOON 18.Q- 27.0 

SAMPLE DEPTH - ST-1 o.o- 1.5 - ST-2 2.Q- 3.5 
ST-.J ST-3 4.Q- 5.3 

ST-4 6.o- 8.0 

- ST-5 ao- 10.0 
ST-6 10.0- 12.5 

- ST-7 12.5- 14.0 
ST-8 14.0- 16.0 

ST-4 
ST-9 16.0- 18.0 
J-1 18.Q- 20.0 
J-2 20.0- 22.4 

r--- J-3 22.4- 24.0 
J-4 24.0- 25.7 
J-5 25.7- 27.0 

ST-5 

r-

ST-6 

-
ST-7 

r---
ST-8 

-
ST-9 

J-1 

-
J-2 

-
J-3 -· --
-
J-4 

-
J-5 

.... 

I PRQ.£CT 

LHAAP-WASTE SUMPS 

027553 



HOLE NO Li'1S ~.!'H20 - 027554 
DRIU.ING LOG lCI'-'SIOH INSTAUAllOH ISH~ 1 

SOUlliWEST I.HAAP 01'1 SHEETS 
1. PRCl..ECT 10. SIZE AHO T'tl'( 0£ !ItT a· AUGER LHAAP-WASTE SUMPS 

11. DA"!Uo< ftft El..E'"' TO< Sl10 .... (18Warw:i.) 

2.. ~~~~127~~ .. .,. St•Uan) JJ06J06 . .30 MSL 

l. ORIWHC: ACDICY 12. IU.HUf AC"l\JRDI"S OESIGHA nOH Of' OAIU. 

1\JLSA DISTRICT COE CUE 75 

.. Ha..E NO.~- ... ......, - I 
..., ,.. J LHS-MW20 

IJ. ~R)f)l SAI.IP\£5 I OIS1VI!SED 14 I UHOISl\IRIIED 0 

~ NAW( 0£ ORIU.£II 14. TOTAl. NUWIIER CXIRE BOXES 0 
TOt.l BEAVERS 

1~ EI.£VAnOH ~ WATER NOT DETERMINED 
6. OIIIECnotl Of' HQ..£ 10.. OAT[ Ha..E I ST.UO~J1 /1994 1~994 ao -.t:RliCAL c::JINQJIIO) OEG. FliOII GT. 

17. EI.£VAnotl TOP Of' HQ.E 206.0 
7. THIO<NE:SS CT 0-.t:Rfii.RlOI 22.5 

10.. TOTAl. CQR£ R£CO\OY f"tft 80AIHC: 0.0 X 
a. DEPTH DRil.lLD INTO ROCX 0.0 

I. TOTAl. OO'TH 0£ Ha..E 22.5 MERUN DEAN 

EU'IAllOH DEPTH L.tCDIO a.ASSIFlCAllOH CF IIATEIIIAl.S X CORE 80X 011 R[).IARKS 
(~Uan} REIDV- s.u.oPU: (Drl-.., ,_ ..w -. ....... "' 

ERY NO. --"'t.«c..lf--1) . b . d . I " -

~ 
LEAN ClAY J:_~ &0.0 - 2.0f - SANDY, <X..J R WN, t.IOIS , - GRA\IELS TO 1/:Z•. J-1 S.AAI PLE i'tPE ZONE 

--= ~ SPUTSPOON 0.0- 22.5 
?Q4_Q - - AUGER 0.0- 22.5 

-

~ 
FAT ClAY (CH) (2.0 - 5.5) 

SAMPLE OEPTI-! 
:J......:: 'M"TH SAND, DARK GRA 'YISH BR0'!\111 

J-2 J-1 0.0- 2.0 - TO YEUO'MSH BROWN, MOIST. 
J-2 2.0- 4.0 - J-J 4.0- 5.5 -

~ - J-<4- 5.5- 7.5 -
---: J-J 

J-5 7.5- 9.0 
J-6 9.0- 11.0 

.,nn-. - J-7 11.0- 12.5 - r-- J-8 12.5- 14.5 s.....:: 

~ 
LEAN CLAY (CL) (5.5 - 7.5) J-9 14.5- 16.0 - SANOY, Yal..'!'MSH BROWN, MOIST. 

J-4 J-10 16.0- 17.0 -~ J-11 17.3- 17.6 - J-12 17.6- 18.5 
l91t..5 -

1---- J-1J 18.5- 20.5 
-

~ 
FAT CI.A't' (CHJ (7.5 - 11.0~ J-14 20.5- 22.5 - UGHT BR0'!\1111 H GRAY, 1.101 T, J-5 - ROOTS. a.._.= r----

J-6 -~ --
•oo:; n - --~ 

LEAN ClAY (CL) (11.0 - 12.5) 

1L.: 
UCHT BRO'M'IISH GRAY, MOIST, J-7 

ICI"L_"i 
ROOTS. - 1----

~ 
F'AT CLAY (CH) (12.5 - 14.5) 

-= UCHT BRO'MIIISH GRAY, MOIST, 
J-8 ROOTS. -

101 c; ;: -
15-.: 

~ 
LEAN CLAY (Cl) (H.S - 17.2) 

- CRA 'tlSH BROWN, t.IOIST. J-9 
--~ !--- J-10 -

IRR R -
~ LBB .. A~ -II 11 I SlLT (t.IH) (17.2 - 17.6) ,a.....: 

~ 
\DARK REDDISH GRAY MOIST. -

J-12 - F'AT CLAY (CH~ (17.6 - 22.5) !--- UCHT BROVYNI H GRAY TO DARK - CRA'YISH BROWN, t.COIST. - J-13 - --

~ - -
2~ - J-14 --

1111 c; -
... - ---- ' 

2"L...: 
----- ---

27--= --- ···-

--= ---
-.,n -

P!lo..ECT IHCil£ NO. 

l.HAAP-WASTE SUt.ePS LHS-I.IW20 

000031. 



( ' 

~ 

HOLE NO LHS-MW21 

DRILUNG LOG SOUTHWEST 
1. PRo.t:CT 

UiAAP-WASTt: SUMPS 

3306501.80 

1\JLSA DISTRICT COE 

l.HAAP 
10. SIZE 11110 rtf'E OF !Ill 8" AU CER 

12. IINIUfAC1\JRER"S OESCIIAliOH OF ORilL 

FAIUNG 1500 

1 St«~' 1 
OF 2 SHEETS 

MSL 

13. IJ'I{N!UAIJDI s.u.FU:S 1 DISl\IRSEll 6 I UIICISl\IRIIED g 

14. TOTAL NIJ~8ER ~ BOXES 0 

1~ EI.£VAlla4 Q=IOUNO WA1ER NOT DETERMINED 

ll. DATE HOU: 1ST~07/1994 I~;PJ.C'E;Q994 
------ DEC:. F'ROU 'GT.f-------..I.-_:.~I:...:..;,.!...;..::,:...:....._..J...::.=.!...:U;.!../ /1:..:.:~-~ 

17. El.£VAlla4 ll)f' 01' HCJU: 
7. THIO<HESS CS' OVEJI!UtDDI 27.0 

1& TOT AI. CIJRE RECO'GY FOR BORINC 
a. DO'lH DAIU.ED INTO ROCK 0.0 

11. TOTAL DfJ'1M OF HO.£ 27.0 R. PETERSON 

OEJ>lH LECOIO 

b c d 

t...-. _ ~ QA Y SAND (SC) (0.0 - 0.5) 
1"17"-'"'"""'·.J.L. "-t---:-:bT1L...brtl£.RED AND BROWN, ROOTS, FCW _ :1~ -GRAVELS TO 3/8~ 'MTH TWO -b OiC GRAVELS TO 1 31'4". 

-b Qlr SILT SANO _(SM)_ (D.5 - 1.6} 
- 1'- GRAYlSH BROWN MOIST. 

1?111 

000032 

~ :f7~ ~~y~JA~~~ ~R6~ t1% 
-V~ / 'YELLOW. MOISf. HARD. 

-~ 1..EAN ClAY (ct.) (4.0 - 8.0) 
:~ SANOY, REO AND UCHT CRAY. DRY 

- ~ TO DAMP', HARD, SCA TIERED IRON-
- OXIDE STAINS. 

~: ~ 
: YELLOW 'MTH UGHT GRAY, MOIST, 
- ~ QAY SAND (SC) (6.0 - 8.2) 

_ tA LA HARD. 

-M lA 

-~\A 
a_::~ A 

-r , FAT CLAY (CH4 (8.2 - 17.7) : v ./ ~~~. 8~~7 r8 ~5:~. ~R~~ WITH 
--=v~ NUMEROUS FRACTURES,(16.D-17.4) 

lj~ .\'ii~. SAND UM .. AnONS lliROVCH-

1~~ 
~~ ~~~ 
~~ 
~~~ 
~~ 

1a...::v~~ ~ ~y~~o~lJ1b~vE: ~~~r. : V~ ~ HARD, THIN SANO LAMII-lA l10NS 
- // THROUGiOUT, 3 LARGE GRAVELS. -= '// 
~
vr Vf Q..AY SANO (SC) (19.2 - 20.5) 

- UCHT OLNE BROWN, VERY t.IOIST • 
.,n -

X CORE 
RECOY

ERY . 
BOX OR 
SAWPL£ 

NO. 
I 

ST-1 
SAMPL£ T'fPE 
SHELBY 

1----- S?UTSPOON 
SHELBY 
SHELBY 

ST-2 

-ST-3 

-

ST-~ 

J-1 

ST-5 

1-

,...__ 
ST-6 

ST-7 

sr-a 

ST-9 

-

SAMPLE 
ST-1 
ST-2 
ST-J 
ST--4-
J-1 
ST-S 
ST-6 
ST-7 
ST-8 
ST-9 
J-2 
J-3 
J-4 
J-5 
J-6 

- ...... 

I PRo.t:CT 

LHAAP-WASTE SUMPS 

204.5 
0.0 

ZONE 
O.D - 8.0 
8.5- 10.D 
10.0-19.2 
19.2-27.0 

DEPTH 
D.O- 1.2 
2.D- 4.D 
~.o- ~.5 
s.o- a.o 
8.5- 10.0 

10.0- 10.7 
12.D- 13.2 
14.D- 16.0 
16.D- 17.4 
18.0- 19.2 
19.0- 19.3 
19.2- 2D.5 
20.5- 21.2 
25.5- 26.D 
26.+- 27.0 

!HOI.£ ItO. 

LHS-MW21 

027555 



' ) 027556 

HOLE NO LHS MW22 -
DRilliNG LOG I Dllo1SICN IHSTAU.}.Ual 

I~ 1 SOUlHWEST l.HAAP SMITTS 
1. P!lo..£CT 

L.HAAP-WASTE SUMPS 
10. SIZE AAD ni>E Of BIT 8" AUGER 
11. DAT\JW FOR tl.[VA To. SHO .... (lllol 0" IG.J 

2. ~~'ir276~- ., Slo-J 3306376.00 MSL 

l. ORIWHC: ACEJlC'f 12. loiAHUFAClURER"S OE:SICHATIOII Of DRilL 

TULSA DIS1RICT COE CME 75 

•• HOL£ NO.~.-- ... ........., H~ I 1l. 0\<€181Rl01 SAW>US I OIS1\JRSE]) 1 I UNOISl\.IRSED 
"""'lh J LHS MW22 12 

~ N"""'( Of ORIU.ER 14. TOTAL NUWBE!I cxm: BOXES 0 
TOM BEAVERS 

1~ EI.[VAnal ~CUfO WA'IER SEE REMARKS 
4. IMR£CTIOII Of HQ.( 141. DATt H0U: I ST~~08/1994 I ~~994 00 '¥ER1IC.AI.. OINQJN£D DEG. FYIOU \OT. 

17. EI..EVAnCN TQP Of H0U: 206.2 
7. lliiO<HESS Of 0\'EIIIIUICOI 26.0 

18. TOTAL cxm: RECIMRY F~ IICRHC 0.0 X 
a. DEP11i DRIU£ll INlO ROCIC 0.0 

i. TOT AI. DE71M Of HOLE 26.0 MERUN DEAN 

EI..EVAllal OEPni L£c;()jl) a.ASlilflCA llal Of IIA TERIAI.S ll: CORE BOX~ RDoiARKS 
(o-tpdoto} RECOY- s.u.F\£ (IH6o9 - ...c .. -. ... Ill ol 

ERY NO. -C~~omt.•l";lf--1} . b c d . , 
-
~ 

LEAN ClAY (CL) (0.0 - 2.0) - SANOY, BROYIN 'Mlli RED AND CRA Y 
ST-1 

WATER ENCOUNTERED 0 17.4' - MOIST, ~y Sllf'F' TO HARO,SOME -% GRASS AND ROOTS. SA),IPI.E NPE ZONE -!2nu_ - 1---
SHELBY 0.0- 20.0 

~ 
LEAN CLAY (CL) (2.0 - 4.0) SHEL8Y 0.0- 20.0 - SPUTSPOON 20.0- 26.0 

L..: 'MTH SAND, GRAY 'Mlli SROYIN. 
ST-2 SPUTS?OON 20.0- 26.0 MOIST, '-ERY Sllf'F'. - ~ l2n2.2_ - SAMPLE DEPTH _,... - ST-1 0.0- 2.0 -

~ 
LEAN ClAY (CL) (4.0 - 6.0) ST-2 2.0- 4.0 - SANOY. BROYIN AND GRAY WITH ST-3 4.0- 6.0 - RED '!RACES. MOIST, VERY Sllf'F'. ST-3 - ST-4 6.0- 8.0 -% ST-5 8.0- 10.0 

:200.2_ F; - - ST-6 10.0- 12.0 -
~ 

LEAN ClAY (CL) (6.0 - 7.5) ST-7 12.0- H.O - SANOY, ~OW WITH CRA Y, MOIST 
ST-4 

ST-8 14.0- 16.0 
: HARD. . ST-9 16.0- 18.0 

L9B__2 ST-10 18.0- 20.0 

.. ~. 
~, 

198...2 - /// LEAN CLAYJCJ ~.5 - 8.0~ - ST-11 20.0- 22.0 

~ 
YELLOW WI A MOIST ARO. ST-12 22.0- 23.4 - LEAN CLAY (CL) (8.0 - 12.0) J-1 24.0- 25.4 

~ SANOY, RED Willi GRAY, I.IOIST, ST-5 

- VERY STIFF' TO HARD. SAND SEAMS -

~ AND LAMINA llONS THROUGHOUT. - f-----: ST-6 -~ -
~4...2. 1? - -: 

~ 
FAT CLAY (CH) (12.0 - 14.0) 
UGHT GRAY 'MTH YELLOW, SOME ST-7 : FAU.-IN MATERIAL · 

lg?.-2 --: 
f--

~ 
- FAT CLAYJCH) (H.O - 18.0) ,s__,: 

UGHT Ot.l GRAY WITH YELLOW, ST-8 
- MOIST \'ERY STIFF TO HARD, THIN - SAND LAMINATIONS FROM 16.0'-- -- 18.0'. -
~ - ST-9 --

lt.aa.2_ tA - 1----
~ 

LEAN CLAY (CL) (18.0 - 20.0) - UGHT Ot.I\'E GRAY WliH YELLOW 
ST-10 - 1RACES, MOIST. HARD, TOP 0.6' -~ SUGHll Y SUCI<ENSIOED ANO VERY -

I~F;? - Sllf'F'. 

-

~ 
FAT CLAY (CH) (20.0 - 23.7) 

2L:: 
OU\'E GRAY Willi YELLOW '!RACES, 

ST-11 MOIST, '-ERY Sllf'F' TO HARD. - SCATTERED IRON-OXIOE STAINS --~ 
FROM 22.0'. 

1---- -·· -- ST-12 '· -- -IR?5 -
Z4-

~ 
LEAN CLAY (CL) (23.7 - 26.0) -- DARK GRA 'rlSH BROVtN, MOIST. 

J-1 ---~ --
LB0_2 .-

-
27-= 

·-·. ----- ---
'In -

P!lo..ECT IHOU: NO. 

l.HAAP-WASTE SUMPS LHS-I.IW22 000033 



_ ..... ~--::-.·:· 

~--

/~ 

HOLE NO UiS-I.IW23 

DRIUJNG LOG SOUIHWE:ST 
IHST~l10i 

U-iAAP ~~ 1 
SHEm 

UiAAP-WASTE SUMPS 
t. PAo.ECT ta. Slzt NIO T"IPE Of an a· AUGER 

J3os46azo 
12. WNIUFACl\JRER"S DESICHAnON OF 0R1U. 

i\JLSA OISlRICT COE FAIUNG 1500/0AE 75 

... HQ.£ NO. (;.. - ...... ....., - I 
- "" -*-'J IJ.tS-MW::Z3 

1.1. O'oOSU~ ~ I OISliJRSEil1 g l UH!lSl\JR9ED 0 

:.. H .... £ OF ORIULR 
R. VOILS/T. BEAVERS 

14. TOT At. HUYSER CCilE BOXES 0 

1!5. £1.£VA110N CR<UIO WATDI SEE REMARKS 

... DIRECTION OF HQ.£ 111. OAt[ HQlE I ST"'Wt-01/1994 1~/~994 co 110t11CAI. QIHCl.JNEJ) DE:C:. FliOU >;ERT. t-=-=-:=:=-===-=~l:-:-_.;..,__;.. __ ---~..___;~'0=//~1...;.__-f 
17. £1.£VA110N TOP Of HOI.£ 205.7 

7. 1'HICI<NESS OF OVERIUIDOI <1-0. 0 
111. TOTAL CORE RECO\ERY F"CII IICIIIHC 0.0 

8. OEP1H ORIU.ED INTO ROQ( 0.0 

ll. TOTAl. OEPlH OF HCJU: <1-0.0 MERUN DEAN 

b c d 

%COR£ BOX OR RDoiARlCS 
RE~ SAlooPl.£ (0.., ,.._ --. ~- "' ERY NO. --.. *;_If --.tJ . ' 

?01 7 

-~~ LEAN ClAY (0.) (0.0 - 1.5) 
- ~/ ~ SANDY, SlRONG BROWN, I.IOIST, 
: GRAVELS TO 1/2". 

=~ 
-~FAT ClAY (CH) (1.5 - 4.0) 

L..: 'MIH SAND, REDDISH BROWN, 

~~MOST. 

=~/ 

WATER ENCOUNlERED 0 17.0' 
J-1 

SET v.nL THROUGH 10" 
HOLLOWSTEM AUGER. 

f---
SAMPLE T'I'PE ZONE 
SPUTSPOON o.o- 40.0 
AUGER 0.0- <1-0.0 

J-2 SAMPLE OEPIH 
J-1 o.o- 1.5 
J-2 1.5- 4.0 
J-3 4.Q- 6.0 
J-4 s.o- 8.0 

- J-5 8.0- 10.0 
-~FAT ClAY (CH) (4.0 - 6.0) 
-~Jill"".... REDOI~ BRO....,., MOIST. - . --
~~~ -V% / LEAN ClAY (0.) (6.0- 8.0) 

- ~~ 'MTH SAND, UGHT YELLO'MSH 
~%BRO.-,MQST, 

a:~ 

J-6 10.0- 12.0 
J-7 12.0- 14.0 
J-8 14.Q- 16.0 

J-J J-9 16.o- 18.0 
J-10 18.o- 20.0 
J-11 20.o- 22.0 
J-12 22.D- 24.0 

f--- J-13 24.Q- 26.0 
J-14 26.Q- 28.0 
J-15 28.o- JO.O 
J-16 JO.o- 32.0 

J-4 J-17 J2.Q- 35.0 
J-18 J5.o- 37.0 
J-19 J7.o- 40.0 

-1'1'~ LEAN ClAY (Cl) (8.0 - 12.0) 
:.~ SANOY, UGH'r YELLOWISH BROWN, 

~%MQST. 

·~~ 
~~ 1?:~ 

f---

J-5 

f---

J-6 

l<l1 7 

-VV~ LEAN CLAY (CL) (12.0 - 14.0) 
- ~~ 'MTH SAND. UGHT YEI.LO'MSH 
~%BROWN, M01ST. 

:% 
J-7 

-

11!9_7 

-~~LEAN CLAY (ct.) (H.O - 16.0) 
-~SANOY, LIGHT YELLOWISH BROWN, 

~%MQST. . . 

":~ 
J-8 ··--- ....... 

-~ClAY SAND (SC) (16.0 - 20.0) -'fvf.vf REDOISH BROWN, F'REE WATER. 
-~ GRAV(LS TO 1/2." AT 18.0'. 

-v~ 
-t:~). 

1~~ 
-~A-A 

J-9 

-iSA~ 
-~A-vt 

?n :~ 

J-10 

PRQ.ECT 

000034 
UiAAP-WASTE SUMPS 

027557 



/-c, 
'· .. 

01\oiSIQI DRILLING LOG SOUlliWEST LHAAP 

HOLE NO. LHS-MW23 
SH((T 2 
a2 SHtrT'S 

I. PRD.£CT 
LHAAP-WASTE SUMPS 

10. SIZ£ AND T'rPE Of liT 8" AUCER 

JJ064Sa2o 
1:Z. WAHUFACliJR(R"S OESICHAn()H CF 0R1U. 

1\JLSA DISTRICT COE FAIUNG 1500/o.IE 75 

UHOSliJRS(O O 

14. TOTAl NUWIIOl CCI'I£ 90XLS 
R. VOILS/T. BEAVERS l::l EUVAnON GRO..t<o WAltH SEE REMARKS 

IL DATE: NOlL ST~Ol/1994 ~~994 
------ DEC. FROII 'o£RT. t-,:-:7:-. ":EUV-::":'A-n:':ON:-:'"':TOP:::"-OF-:-HOIL.I.....-...;.._..:, ___ L...;..;:..:...;2:-:0-::5.~7:-;..,;_-~ 

1&. TOTAl CCI'I£ IIEC:O\€RY F"OR llORitiG 0.0 
a. DfJ'lH Ofiii.UJ) INTO ROCX 0. 0 
!1. TOTAl. DD'nl OF NOlL 40.0 

LEAN ClAY (Cl) (20.0 - 24.0) 
SANOY, UGHT YEU.OYt1SH BRO\IwN 
TO UGHT GRAY, MOIST. 

LEAN ClAY (CL) (26.0 - 35.0) 
SANOY, GRA'YISH BROWN TO 
UCHT YEU.OYt1SH BROWN, MOST. 

FAT CLAY (CH) (37.0 - 40.0) 
DARK GRA 'YISH BROWN, MOIST. 

~ERUN DEAN 

BOX OR 
~ 

NO. 

J-11 

J-17 

J-19 

PRo.ECT 

REWARKS 
(~r.tooo.-- ..... lllol 

-ct>omt. o<c.. If ~IJ 

I10l.E NO. 

LHAAP-WASTE SUMPS LJ-IS-MW23 

027558 

000035 



/ 

DRill.ING LOG SOU"TriWEST 
IHSTAU.AllON 

LHAAP 

HOLE NO. LHs-MW24 
~ 

CS'1 SHELTS 
1. Pllo.f;Cl 

LHAAP-WASTE SUMPS 
10. SIZE -""0 nPt CS' ell 8" AUGER 

3307056.20 
14 WAHUFAClUil(R'S OCSIQIAllOH CS' OAU. 

l\JLSA DISTRICT COE FAIUNG 1500 

LHS-MW24 
UHOIS'TU!II(I) 

13 
1._ TOTAl. N\JI.tiiER CORE llOXES 

RAY VOILS 1~ EUVA11CN ~ WAlER NOT DETERMINED 

18. DATt H<U ST~08/1994 8f}u:Jt;l)994 
------- DEC. FROII VOIT.}----:----~-......:__;;.:_ __ ....L..:..:..:.-:~~/~1;;..;__-1 

17. EUVA11CN lOP CS' HQ.E 200.5 
7. THIO<NESS CS' OIIERaRlEH 26.0 18. TOTAl. CORE R(CCMJIY FOA IIOAIHG 0.0 
a. DEPlH OlliU.ED INTO ROQ( 0.0 

I. TOTAl. DEPlH DF H<U 

EUVA11CN OEPlH 

0000:36 

26.0 R. PETERSON 

LEAN CLAY (CL) (0.0 - 2.+) 
SANOY, UGHT BROWN AND CRA Y 
'MTH YELLOW TRACES, DAMP TO 

~~~~~l· tr~s ~~6u~'llur'.RoN-

FAT CLAY (CH) (2.4 - 4.0) 
REO AND GRAY, VERY MOIST,ST1FF 
SCA TTEREO IRON-OXIDE STAINS. 

FAT CLAY (CH) (4.0 - 8.0) 
'MTH SAND, RED AND GRAY. MOIST 
VERY STIFF TO HARD, SCA TIERED 
IRON-OlCIOE STAINS F"ROI.l 6.0'. 

FAT CLAY (CH) (8.0 - 12.0) 
PALE OUVE GRAY 'Mni REO AND 
YEll.OW TRACES. MOIST, HARD. 
SCATTERED IRON-OXIDE STAINS 
F"ROM 10.0'. 

l£AN ClAY (CL) (12.0 - 13.8) 
YELLOW 'MTH UGHT GRAY, MOIST 
HARD, Fr::w IRON-OXIDE STAINS. 

FAT CLAY (CH) (13.8 - 26.0) 
YELLOW 'Mni UGHT GRAY TO 
UGHT OUVE 'MTH YELLOW, MOIST 
HARD, Ff:W THIN SAND LAMINA T10N 
AND IRON-OXIDE STAINS. 

X CIJR( BOX OR 
R£c:o- SAioiP\.E 

ERT NO. 
I 

ST-1 

ST-11 

ST-12 

ST-13 

Pl!o.a:CT 

SAMPLE "NPE ZONE 
SHElBY 0.0- 22.0 
SPUTSPOON 22.D- 24.0 
SHElBY 24.0- 26.0 

SAMPlE 
ST-1 
ST-2 
ST-3 
ST-4 
ST-5 
ST-6 
ST-7 
ST-8 
ST-9 
ST-10 
ST-11 
ST-12 
ST-13 

--

DEPTH 
o.o- 2.0 
2.o- J.4 
-4-.D- 6.0 
6.o- 8.0 
a.o- 9.0 

10.0- 12.0 
12.0- 13.7 
14.0- 16.0 
16.0- 18.0 
18.0- 19.7 
20.0- 22.0 
22.D- 24.0 
24.0- 26.0 

HOI.£ MO. 

IJ-IAAP-WASTE SUMPS LHS-MW24 

027559 



( 

CI'-'SIOH DRILUNG LOG SOUTHWEST 
I. Plio.ECT 

1HSTAUA110H 
LHAAP 

HOLE NO. LHS-I.AW25 
SHE.f:T 

Of 2 SHEETS 

LHAAP-WAST( SUMPS 10. SIZ£ AMO !WE Of IU 8" AUGER 

3307260.70 I.ASL 
12.. WAHUF ACl\JREI!"S OCitOtAllOH Of 0A1U. 

TULSA DISTRICT COE FAIUNC 1500 

UHCISl\JRSED l O 

14. TOTAL NUIIII(R ~ 90X[S 

1!1. El.£VA110H QIQHJ WAlD! NOT DETERMINED 

Ul.. DATE H0U: ST~08/1994 ~~994 
------ DEC. F1!0II 'I£RT. t-1:":7:-", =EI..EV~A"'::ll':"OH--:-TOP:--Of:--HOU:.L.....:.:..:...~....:.:....;......J..:.::!-:.19~9~.:;1 :..:...,:_~ 

7. 1'HICIOIE:SS Of O'I£RIIURODI 39.6 1&. TOTAl. CORE RECOIIERT FCR IICRIHC 0.0 
a. OO'lH DRIU.£D INTO ROCK 0.0 

t. TOTAL OO'lll Of H0U: 

EI..EVAllOH 

39.6 

LEAN Q.AY (CI..) (0.0 - 1.6) 
WliH SANO, l..JcHl' YEll0\'11sH 
BRO'IIN REO TRACES, MOIST, HARD, 
FEW ROOTS AND GRASS AT TOP, 
FEW IRON-OXIOE STAINS. 

R. PETERSON 

FAT ClAY (CH) (1.6 - 4.6) 
WliH SAND, REO AND GRAY, MOIST 
HARD, I..£AN Q.AY WITH SAND FROM 
2.3'-2.9'. 

LEAN Q.AY (CI..) (5.7 - 8.0) 
'Mil; SAND. YEllOW AND UGH 
GRAY, l.lOIST, HARD. 

FAT Q.AY (CH) (8.0 - 12.0) 
OU'w'E WITH YELLOW TRACES, 
l.laS~ HARD, SCA~ED IRON
OXIDE STAINS. 

LEAN Q.AY (CL) (12.0 - 14.0) 
OUVE GRAY WITH YELLOW, t.IOIST, 
VERY STIFf, SCATTERED IRON
OXIDE STAINS, THIN FlNE SAND 
LAMINATIONS WITH SAND LAYER 
0.2' THICK AT 1.3.6-13..8. 

FAT CLAY (CH) (14.0 - 17.0) 
OUVE WITH GRAY, MOIST, HARD, 
iHIN FlNE SAND LAMINA 110~5. 

LEAN Q.AY (CL) (17.0 - tao) 
WITH SAND, UCHT OUVE, MOIST, 
VERY STIFf, MIX1URE OF FlNE 

LEAN Q.AY (CL) (laO - 20.1) 
UCHT OUVE WITH CRA Y, t.IOIST, 
VERY S11FF, THIN FlNE SAND 
LAMINATIONS. 

ST-1 

ST-10 

S.AAIPLE T"tPE ZONE 

SAMPLE 
ST-1 
ST-2 
ST-3 
ST-4 
ST-5 
ST-6 
ST-7 
ST-8 
ST-9 
ST-10 
J-1 
J-2 
J-3 
J-4 
J-5 
J-6 
.}-7 

·-- ....... 

o.o- 20.0 
20.0- 39.6 

DEPTH 
0.0- 1.3 
2.o- 3.6 
4.D- 5.4 
s.o- a.o 
a.o- 10.0 

10.0- 12.0 
12.0- 14.0 
14.0- 15.5 
16.0- 18.0 
1ao- 20.0 
20.3- 20.7 
22.0- 22.6 
25.0- 26.0 
26.0- 26.6 
26.6- 30.0 
30.0- 32.0 
32.0- 37.0 

HQl£ NO. 

X 

027560 

Pllo.E:CT 

U-IAAP-WASTE SUMPS LHS-MW25 000037 



HOLE NO. UiS--MW25 

DRILLING LOG SOUTHWEST 2 
SHtl:TS 

1. PRo.ECT 
UiAAP-WASTE SUMPS 

IQ. Silt AND T'IPE Of EIIT 8" AUGER 

3.307260.70 
12. i.WjUf ACT\.IRER"S OCiiCHATIOII Of 0R1U. 

i\JLSA OISl'RICT COE F'AIUNG 1500 

UiS-UW25 
UHDISTURII!Jl 

10 

RAY V()LS 

Ul. DAlt: HCU: 
51~08/1994 !5r~994 

------ DEl:. f1IOII \fliT. J-1-7.-!UV-A_n_ON_TCP __ Of_Ha.£_.__.....;_...;.... __ _._......,;_1_9,..;,9-.1----1 

7. n«C<HClS CE' OVDIEII..f!OEN J9.6 
18. TOTAL CORE R(CO\fl!Y I'~ liORIHC 0.0 

a. DEPTH OIIWIJ 11110 AOOC 0.0 

t. TOTAL DEPTH OF HQ,£ .39.6 

LEAN CLAY (CL) (20.1 - 30.0) 
'MTH SAND, UGHT BROWNISH GRAY 
TO DARK GRAY, I.IOIST. 

LEAN CLAY (CL) (30.0 - 39.6) 
SANOY. DARK GRAY, MOIST. 

R. PETERSON 

X CORE 
R£o:N

ERY 

J-5 

J-7 

PRo..E:CT 

ROU.RKS 
(l>fhl em.. ............... Ill ol 
-~otc:..lf---1) 

---

HQ,£ HQ. 

027561 

UiAAP-WASTE SUMPS UiS-MW25 



027562 
HOLE NO LJ-!S I.IW26 -

( DRIWNG LOG 
OlloiSION INSTAIJ./\-no. l:U: 1 SOUlH~ST LHAAP 

~tn'S 
1. Plla..ECT 10. SIZE AHD l"'ll't OF BIT a· AUGER l..J-!AAP-WASTE SWAPS 

11. DA 1\JW f"OR ll.LVA liON S<O"" (11111 ... I<SlJ 
2. ~~'ir239~1- at' Sl•-) 3307440.00 MSL 

l. OAIWNG ACOICT 12.. WAHUf ACl\JRER"S OE:SIGNA liON OF OIIU. 

TULSA DISTRICT COE CME 75 

~-HOU:~- ... ........,- I 
- ,.. ) LJ-!S-I.IW26 

1l. O'o€iaJRlOI SAioPI.£:S I DISl\JRSEDR I UNOIS'l\JR8ED 10 

:.. H-E OF DRIU.ER 14. TOT AI. NUII&ER CORE BOXES 0 
TOt.l BEA~S 

1!1. EI.£VA110N QRQ...a WAl[R NOT OETERI.IINEO 
6. OIR£Cl10N OF HQ.£ 11.. DATE Ha.£ I ST~09/1994 l~i~994 Ci:l '<ER11~ OINQ.JHED DEC:.. fROII 'GT. 

17. fl.LVAllON ltll' OF H0U: 201.6 
7. lMIO<NESS OF O'<ER9..RDEJ4 37.2 

1&. TOTAL CORE ~ECO'GY fOR IICRHC 0.0 ::c 
&. DEPlli DRIULD INTO RC1CX 0.0 

V. TOTAL OE:Plli OF HQ.£ J7.2 MERUN OE.AN 
EI.£VA110N DEPTM LLGDIO Q.ASSflCA liON OF 11A TERIAI.S X CORE BOX OR RD ... IOCS 

(Dcocrf>Uoo) REalY- SAW!'\£ (a....., ~)No. - - ..... ., 
fRY NO. -~ol ... lt--1) . b c d . I _!!_ 

-
~ 

LEAN CLAY (CL~(O.O - 0.5) - SANOY, REO 'M BROWN, DAMP TO - MOIST. SAMPLE l"YPE ZONE 
nn1 -

-po IC SILT SAND (SM) (0.5 - 1.2) SHELBY o.o- 20.0 - WITH F'EW GRAVELS TO 1·, DRY TO SPUTSPOON 20.o- 37.2 -po IC OAI.IP. 
L.: ST-1 

'?nn .t -po IC SAt.IPLE DEF'lH 

-

~ 
SILT CLAY (CL) (1.2 - 2.0) ST-1 o.o- 2.0 

ST-2 2.D- 4.0 - CL-ML. 'MTH SAND, BROWNISH ST-J 4.D- 6.0 - CRA Y, OAt.IP TO MOIST, HARD. - ST-4 s.o- 8.0 -~ ST-5 a.o- 1o.o - ST-6 10.o- 12.0 
100 F; ? -

1-- ST-7 12.D- 14.0 -

~ 
SILT CLAY (CL) (2.0 - J.O) ST-8 14.0- 16.0 - CL-ML., SANOY, CRA YlSH BROVtN. ST-9 16.0- 18.0 - MOCST •. ST-10 18.Q- 20.0 -

~ 
J-1 20.0- 22.0 - - J-2 22.0- 23.5 - J-3 23.5- 25.5 - J-4 25.5- 27.0 

lOA" "I - ST-2 J-5 27.o- 29.0 
-~ 

LEAN CLAY (CL) (3.0 - 3.4) J-6 32.5- 34.5 - SANOY, BROWNISH OU'V(, MOIST. J-7 35.6- 36.0 
101'1_~ - J-8 36.2- 37.2 

-

~ 
LEAN CLAY (CL) (3.4 - 4.0) - WITH SAND. REDDISH BROWN 'MTH - CRA Y, t.IOIST. , - ~ 107" A - r--

~ 
FAT CLAY (CH) (4.0 - 6.0) - REO 'M1H GRAY, MOIST, VERY - STIFF. -- -

:, 

~ s._:: ST-J -------
~ ---

10"\" " -

/ 

(.~~f:'l 

-
=~ 

FAT CLAY (CH) (6.0 - 6.4) 
BECOt.IING t.IORE SANDY 'MTH 

10"\? OEP1H. -~ LEAN CLAY (CL) (6.4 - 6.7) 
IOd. 0 - WITH SAND, RED AND GRAY. 

: 

~ 
LEAN CLAY (CL) (6.7 - 9.0) 
SANOY, YB.L.OW ANO GRAY WllH ST-4 7_ 
REO TRActS. MOIST, VERY STIFF. -

~ -
: ··-- '· --

~ -
e.__: t---

: 

~ -- ---~ hQ? g Q - ST-5 -

~ 
LEAN CLAY (CL) (9.0 - 12.0) - ~·-·· - YELLOW WITH GRAY, MOIST, VERY - STIFF. -= -~ --

•a• " 1n -

PftQLCT 1HOl£ NO. 

LHAAP-WASTt: SUt.IPS LJ-!S-I.IW26 
000039 



027563 

HOLE NO UiS-MW26 

DRILLING LOG I OI~Sietl INST A1.LA l1Qj I~ 2 SOU11iWEST LHAAP SHEIT'S 
I. PRo.£CT 

LHAAP-WASTE SUMPS 
IQ, SIZ£ IIHO T't!'( OF BIT 8" AUGER 
11, OAlUW f"OA QLVAl"KlH s-Kl- (IBII..-IISI..} 

2. ~~~Js~'-., sr-J 3307440.00 MSL 

J. ORIUJNC ACD«:'Y 
12. WA!jiJF AC1UR£R'S O(SICNA llON OF DAU 

TULSA DISTRICT COE CME 75 

... HOlE ~ - ...... .-. 110• I 
""" lh ) LHS-~W26 

13. 0\€18JRlDf SAWP\£5 I DISl\.IRBC) 8 I VNOISl\.RBED 10 

~ N-( OF DRIU.Ell 14. TDT"l NUWII£R CORE BOXES 0 
TOM BEA~RS 

1!1. El£VA1letl CROUNO WA'IER NOT DETERMINED 
6, DIR£Cl"'IH OF IIOl£ Ill. OATE HOI.£ I sr"'bi1o9/1994 1srm994 1%1 'iDiliCAt. CJINO.JNQ) DEC.. F'ROII \fliT. 

17, El£VA110H roP OF HOI.£ 201.6 
7, THIO<NESS OF 0\flllll.fiDEN J7.2 

Ill. TOT"l CORE R£CO'OY rOR IIORINC 0.0 ll 
a. DEP"'H DRIU£D INTO R0C1C 0.0 

Q. TOT,\l CJDI'Ill OF HOl£ J7.2 MERUN DEAN 

El.EVAliCN D£Pnt LLCEHO 0-ASSflCA lletl OF IIA TERIIILS ll CORE BOX OR RO.IAAICS 
(~Claro) R£COY- SAWPI.£ ~l.hoo,-- .. Cflol 

ERY s~ ---... ""';;lf--1) . b . d . 
-

~ 
LEAN CLAY (~ ~-0 - 12.% - YELLOW 'MTH A , I.IOIST, RY - STIFF. --

~ ---
1L.: ST-6 

-

~ ----
: ~ . -

11'19_6 17 - r---

~ 
FAT CLAY (CH) (12.0 - 13.5) - YELLOW 'MTH GRAY, I.IOIST, VERY - STIFF. ' --

--:: -

~ 
-

1:L-:: ST-7 ---
~AA 1 -

-
~ 

LEAN CLAY (CL) (13..5 - 14.0) --
IA7 !'; 1. -

~ 
LEAN CLAY (CL) (14.0 - 14.5) 

~ -- SANOY, YEll.OW Wl11i GRAY, WET, - STIFF. 
IR71 -

- ;~.,f CLAY SAND (SC) (14.5 - 16.0) 
YELLOW 'MTH GRAY TRAO::S, ~RY - ~~ MOIST, SllFF. 

1s__.: 

~ 
ST-8 

--
-m ----y~ tfl5_n 1Fi r---
~ 

LEAN CLAY (CL) (16.0 - 18.0) - SANOY, YELLOW Wl11i GRAY TRACES - MOIST, ALTERNATION LAYERS OF -

~ 
SILTY SAND AND CLAY. - ---

17_;:_ 

~ 
ST-9 

-----
~ -' ---

lA"' !'; IR -

-
~ 

CLAY SAND (S~ (18.0 - 20.~ -
~ 

YELLOW 'M11i AY, VERY 1.401 T, - STIFF TO VERY STIFF. -= -~ -
IS....: ~~ ST-10 

-~A A 
-·-·--

-~v( -
~~ --

l&LS _?0_ -

PRO.I:CT IHOI.£ NQ, 

LHAAP-WASTE SUMPS LHS-MW26 

oono!!O 



'. 
··:..i~J ... 

( 

~~r::;& 

DRilliNG LOG SOUTHWEST 
1. Pllo..t:Cl 

3.307440.00 

TULSA DIS"TRICT COE 

LHS-I.IW26 

INSTAU.ATIOI 
LHAAP 

12. loiAHUF AC1URER"S OE:SICHA 110M C»' DRU 

CME 75 

14. TOTAL NUW8ER C0AE BOlC£5 

HOLE NO. LHS-I.IW26 

UHCISI\.fi8El) 1 0 

TOM BEAVERS 
1!S. £l.LVA11~ ~ WAlEll NOT OElt:RMINEO 

1& DAl[ HOI.£ 
51~09/1994 ~~~994 

------ DEC. f1IOII loOT.t---------....1.--.;........;... __ ....J.....;;.;:..'W=/~l.:;..;,_~ 
17. £l.LVA11~ TOP or HOI.£ 201.6 

1& TOTAL C0AE RECO'o€RY FOR IIOIIIHC 0.0 
a. DEPlH DRII.I.£D INTO RCCX 0.0 

I. TOlAL DEPlH C»' HOI.£ .37.2 

LEAN ClAY (CL) (22.0 - 23.5) 
SANOY, UGHT YEU..O'MSH BROWN, 
FREE W~TER. 

l.E.AN CLAY (CL) (23.5 - 25.5) 
SANOY, UGHT YEU..O'MSH BROWN, 
I.IOIST. 

LEAN CLAY (CL) (27.0 - :l1.5) 
SANOY, UGHT BROWNISH GRAY, 
I.IOIST. 

I.IERUN DEAN 

J-1 

J-2 

J-3 

J-4 

···--
J-5 

PRUCT HCU: NO. 

027564 

LHAAP-WASTE SUI.IPS LHS-t.IW2S 000041 



HOLE NO LHS-MW26 

DRIWNG LOG 1 O ... !ilCN 
IHST ALLA 11().1 I:U: SOUTiiWEST 

1. PRQ.£Cl 
LHAAP-WASTE SUMPS 

3.307440.00 

1\JLSA DISTRICT COE 

... HQ..( NO. (A. - "" - - I 
- lie --..J I LHS-I.IW26 

~ HAW( OF' ORIU.EII 
TOM BEA~S 

LHAAP 
10. SIZE NIO TYPE OF' 81T 8" AU CER 

12. WAHUF .A(;l\III(KS OE:SIGHA liON Clf ORL.l 

CME 75 

13.. OIIQaJIIDEJf !WotPILS l DISl\JRBED 8 I \JHOS1\JR8ED 1 0 

14. TOTAL H\JWBEII CORE BOXES 0 

IS. EI..EVA11CN I:R~ WATER NOT DETERMINED 

6. DIR£C110H OF' HQ..( te.. DATE HO.L I ST~09/1994 I ~i~994 
OQ 'f(RliCAI. OIHClJHQ) 0(~ FliClW 'f(RT. j-1-7.-EI..[V--A-11CN--lllf'-OF'-HCU..___....._.....;.. __ _... __ :...2-0,_:,1-.6,........--~ 

7. lliiO<NCSS OF' 0¥£1!a.RCEN .37.2 te.. TOTAL CORE RECOioOIY r011 BaliNG 0.0 
8. DEP1H DRIUfD IHTO ROCIC 0.0 

9. TOTAL OEP1H OF' HQ..( .37.2 

EU'VAliCN 

17n 1 

IR<; c; 

lf'i. 4 

00004.2 

~flCAllCN Clf IIATEIUU 
(~UanJ 

b • d 

-//~LEAN CLAY {CL) {35.0 - .36.1) 
-~ SANOY. CRA YISH BROWN. l.IOIST. 
~~ GRA"ElS TO 1/2". 

.3~~ 
-0/~ LEAN CLAY (CL) (.36.1 - 37.2) 
~~DARK GRA~SH BROWN, MOIST. 

J7~~ 
--- ---3a......: 
----- ---

3g___:: 
---

__.:::.. 
---

tn -

MERUN DEAN 

XCORE 110)(011 
R(r::xJY- SAUPU: 

EJIY HO. . , 

J-6 

-

-----. 
J-7 

r---
-
J-8 

PMOXCT 

LHAAP-WAS~ SUMPS 

027565 



(:'.\. 
~ 

DRIWNG LOG SOUTHWEST 
1. PII().£C1 

I.HAAP 

HOLE NO. LHS-MW27 
SHE.cr 

~1 

l..HAAP-WASit: SUI.4PS 
10. SIZE AHO l"rPE OF BIT a• AUGER 

3307261.40 MSL 
12. YAHUF"AC"IURER"S OCSICHAllON Of 0R11J.. 

TULSA DISTRICT COE CME 75 

LHS-MW27 
UHOISTURSED ] 

14. TOTAL NUWBOI cx:AE BOXES 
TOI.I BEAVERS 

1:1.. EUVAn~ (JIO..M) WATEl! SEE REI.IARKS 

18. DATt HOI.£ ST~08/1994 ~~994 
------ DEQ. FROU '01'.1-:17:-. -=euv--:-... -:n:-:~-:'Rlf':--Of-:-HOI.£1.-_:.;.,.:,..;:.;:!...;.;:~-.JL.:..::!...:1=;9:.;9~.2;.:...:..__~ 

18. TOTAL 0011£ RECIMRY f'Cfl IICfiiiiC 0.0 
&. DEP1l4 ORIULD IIITO ROCK 0.0 

I. TOTAL DEP1l4 Of H<ll.E 18.1 

LEAN Cl.A Y (CL) (0.0 - 2.0) 
SANOY, CRA 'tlSH BROWN WI"TH 
YEU.OW TRACES, MOIST, HARD, 
GRASS ANO ROOTS TO 0. 7 IN 
DEPTH. 

FAT CLAY (CH) (2.0 - ~.0) 
'MTH SAND, REO AND GRAY, MOIST 
VERY STIFF. FlNE SAND. 

LEAN CLAY (CL) (4.0 - 6.5) 
SANOY, ,'YELLOW AND GRAY, MOIST, 
VERY snf"F", SCATTERED IRON
OXIDE STAINS. 

LEAN CLAY (Cl) (6.5 - 12.0) 
YEU.OW WITH GRAY, WOIST, HARD 
TO VERY S11F'F. 

LEAN CLAY (Cl) (12.0 - 15.0) 
SANOY, BROWNISH YELLOW WITH 
GRAY, MOIST, VERY SJlF'F'. 

LEAN CLAY (CL) (15.0 - 18.1) 
UCHT BROYwNISH GRAY, MOIST. 

M£RUH DEAN 
ll COR[ 
RECCY

ERY 

BOX OR 
SAiooPI.£ 

NO. , 

ST-1 

J-1 

WAT'£R ENCOUNTERED 0 15.0' 

SAMPLE T'tPE ZONE 

SHELSY 0.0- 16.0 
SPUTSPOON 16.0- 18.1 

SAMPLE 
ST-1 
ST-2 
ST-3 
ST-4 
ST-5 
ST-6 
ST-7 
J-1 
J-2 

-, 

DEPTH 
o.o- 2.0 
2.G- 4.0 
4.o- 6.0 
s.o- a.o 
a.o- 10.0 

10.0- 12.0 
12.0- 14.0 
16.o- 17.6 
17.6- 18.0 

HOI.£ NO. 

027566 

Pfto.ECT 

LHAAP-WASTE SUMPS LHS-MW27 000043 



iTT">,~ 
\ ... ~i:.;-'" 

~,-· .· .. 
( . . 

~ 

027567 

HOLE NO LHS MW2B -
DRilliNG LOG 

D\ISI~ INSTAU,.t.n~ lSHW 1 
SOUTHWEST u-tAAP a:1 SHEETS 

1. P!!Cl..ECT 
u-tAAP-WASTE SUMPS 

IQ. SIZ.E AHO T'rf'( Of ell a· AUGER 
11. DAll.aol f"OR !l.£VAT10'4 SHO ... (l'llll"' IG.) 

2. ~~~9~1• "'SIG-) 3307686 • .30 I.ISL 

~ OftiWHG ACOICY 
12.. IAANUf AClVRE!rS OCSICHA ~ Of 0R1U.. 

1\JLSA DISTRICT COE FAIUNG 1500 

4.~tle~j- ... .......,- lUis t.1W2B 
t3. OII€!8JRODI s.o.wPU:S 1 0151\JRBED I UNOISTURSED 0 10 

~ N .... ( OF ORIU.ER 1-4. TOTAL NUYilER IX.RE BOXES 0 
RAY VOILS 1:1. El.J:VAn~ ORO...O WAlUI NOT DETERI.IINED 

6. DIR£CTION or Ha.£ IL DATE H<ll£ I ST~00/199~ I ~i0Wi994 ao "ftRliC.IL CJIHaJNm DEC:. F'ROII '01. 
17. !lLVAn~ TOP or H<ll.E 201.8 

7. ntee<NESS CF OIIOf!IIR)Ot 17.0 IL TOTAL COR£ RECO-.o!Y fOR BORIHC 0.0 :ct 
a. OEP1H DRIU.ED INTO ROQ( 0.0 

t. TOT AI. DEPTH CF HQ.£ 17.0 R. PETERSON 

!lLVAn~ OEP1H L£(;0jl) a.ASSFlCAn~ or IIATtRIN.S ll: CORE BOX OR RQ.IAIIICS 
~~-) RECO\'- s.wPI..£ (DrlhJ c.a.. --- - .... ., ERY HO. -~.c~lt--1) . b c d . , 

-

~ 
LEAN ClAY (~.0 - 3.0) - SANOY, DARK OWISH BROWN, - I.IOIST. SAAIPLE: TYPE ZONE --

~ 
AUGER 0.0- 17.0 -- J-1 SAMPLE: DEPTH - J-1 0.0- 3.0 

2...-:: J-2 3.o- 5.0 -~ J-3 5.0- 7.0 - J-4 7.0- 9.0 - J-5 9.0- 10.5 
MClR R ':" 

1--- J-6 10.5- 12.5 
-
~ 

FAT CLAY (CHJ (3.0 - 5.0) J-7 12..5- 1.1.5 - WITH SAND, R DOISH BROWN, J-8 1.1.5- 14.5 - MOIST. • J-9 14.5- 15.0 
L...: ~ J-2 J-10 15.0- 17.0 -- \ --

t<lF: R -
f---

-

~ 
l.£AN CLAY ~~5.0 - 7.0) - WITH SAND, WISH BROWN, - MOIST. 

a.....: 

~ 
J-3 

--
1<lL R 

: 
f----

~ 
l.£AN ClAY ~CL) (7.0 - 12.5) - SANOY, UGH YELLOWISH BROWN, - MOIST. ( a_: 

~ 
J-4 

: 
: ,_____ - -

~ -- J-5 
HL_: -

~ - ,_____ --- -
: ~ 

J-6 

12...-:: 

1R<l ~ -- f----

® LEAN CLAY ~~p2.s - 13.5) -- WITH SAND, C 'rE:LLOWISH J-7 

IRR ~ 
- BROv.t-1, I.IOIST. - !---- SILT (ML) (13.5 - 14.5) 

1~ WITH SAND, DARK GRA'tlSH BROv.t-1, J-8 
- · MOIST. 

IR7 ~ - T-9 - SILT (ML) (14.5 - 15.0) 
IB.fU~ - SANOY, UGHT YELLOWISH BROv.t-1, 1---- --

~ 
MOIST. -- FAT ClAY (CH) (15.0 - 17.0) -

HL_: 
GRA YlSH BROWN, MOIST. 

J-10 

---
IB.4_B. -

---,a._: 
- ··-. ---- : -

?n -

P!!D..ECT IHOU: MO. 
u-tAAP-WASTE SUMPS u-tS-MW28 C00044 



027568 
HOLE NO LHs-t.tW29 

DRIWNG LOG I DI ... SOOI INSTAI.l.J\llQj 

I~ 1 
SOUIH'Itt:ST LHAAP SHEETS 

I. PRQ..ECT 
l.HAAP-WASTE SUMPS . 

10. SIZE NIO lWt OF BIT a· AUGER 
11. DAlUW ftl\ eu:YIIllOH SHOW! ('/llll ... tiSJ 

:z.. ~~~86~1-., Sl•-) 3308070.10 t.ISL 

l. ORIWNC: ACEHCY 
12. WANUf ACTUIIER"S OESIQIA liON C1F Dflll 

nJLSA DISTRICT COE F'AIUNG 1500 

i. ~lk~J-.., ......... Uk 
ILHs MW29 

1l. O~IIXM SAWPU:S I OISlURSED 3 IUNDI~6 

:.0 H...,( C1F DRiu.ER 14. TOTAL NUI.IBER COR£ BOXES 0 
RAY VOILS 

1~ EliVAnOOI CJ'OU'«J WA1Ell NOT OE1ERI.IINED 
6. DIRECTIOII C1F H0U: te. DATE HOlE I 51

"'bW}13/1994 l&rifSl)Ygg ... 00 ~liCAL OIHQJII£D DEC.. fll<lll ',ERT. 
17. E1IV11n001 TQf' OF HOI.£ 200.4 

7. lliiO<NESS C1F O~l!l.fiOEN 20.8 
te. TOTAL COli£ RtCOIIEJIY r011 IIORING 0.0 " a. O(PlH ORIU.ED INTO ROQC 0.0 

9. TOTAL llO"'ll OF HOI.£ 20.8 R. PETERSON .. 
Q.ASSIFlCA 11001 OF WA TERIALS £l..E'IA110H OE:PTH LE<:ENO X CORE 8011 OR REWARKS 

(o-.;peloto) RE:!DII- 5AWf'\.£ (~--··-·""' ERT NO. _ _.... *;;If--·) 
0 b c d . I 

-
~ 

LEAN CLAY ~fO.O - 4~ ST-1 - WITH SAND, BROWNI - GRAY, t.IOIST, HARD, GRASS AND SAI.APLE TYPE ZONE - ROOTS TO 0.9' IN DEPTH. --

~ - - SHElBY o.o- 12.0 - S?UTSPOON 12.o- 20.8 
: ST-2 L: -~ SAMPLE OEPlH - - ST-1 o.o- 1.3 - r--- ST-2 2.D- 3.6 

tQ<; 7 
- CLAY SANO (SC) (4.7 - 6.5) ST-3 -4-.o- 6.0 -
~ 

'IULOW WITH GRAY TRACES, VERY ST-J ST-4 s.o- 7.8 - 1.101~ ON~R.'UNK 0.3' IN ST-5 a.o- 1o.o 
. - LEN T, S •• ST-6 10.o- 12.0 s......: A-cJ. r-- J-1 12.5- 14.3 

IQ" Q J-2 14.3- 19.+ 

~ ~~ ~6. -~~.9.~!) AND ~~Y. ST-4 J-3 19.4- 20.8 -- MOIST, ~RY STIFF', SCA TIERED -197_"- IRON-OlCJDE STAINS. 
-

~ 
LEAN CLAY (Oy) (7.9 - 10.0) - SANOY, YEU.O AND GRAY, MOIST, s.....: VERY STIFF', THIN FINE SANO ST-5 

- ~ l.AI.IINATIONS THROUGHOUT. 

l<lll4 -
-

~ 
LEAN CLAY (CL) (10.0 - 12.2) 

:--- WITH SAND, LIGHT GRAY WITH - ST-6 - YELLOW, MOIST, VERY SllFF, -~ I B.8. ? 1~ 

-

~ 
SILT CLAY (CL) (12.2 - 14.3) -- Q.-ML. SANOY, GRAYISH BROWN, - t.IOIST. J-1 - ~ IRI'i, 

-- 1-..-

1~ 

~ 
F'AT CLAY (CH) (14.3 - 20.8) 
UCHT BROWNISH GRAY TO GRAYISH - 8RO¥ttl, MOIST. ----

~ 
J-2 ---

,a__: 
----~ -- - J-3 -

17Q 1': 
-.. .__ 
---- ·~ - ·~ ----

2~ ----- ---
27~ - - .. ---- ---
_'\n -

PROJtCT, !HOLE NO. 
l.HAAP-WASTE StJt.IPS LHS-MW29 

000045 



,~~, 

t• 

.. 

\. ___ .: 

027569 

HOLE NO IJ-IS-MW30 

DRIIJ..ING LOG 1 Cfi,ISION 
INSTAUAliON 

I~ 1 
SHErn SOU111WEST IJ-IAAP 

1. P!IO..ECT 
UiAAP-WASTE SUI.APS 

10. SIZE AHO T'IPE Of !II T a· AUCER 

J-:;--;-;:;:,-;-;:;;:::--,;:_=:::::~=;::r----------l11. 0.0.1\JW ~ QLVATION SI1Q'OH (1811 or w:;tJ 
:t. ~11CK8 • .J~. '"".., 514-l 69ti0 114.50 ' .3.308290.80 

12. loWIUFAC1\JRER"S OOIOIATIOH Of" DA1U. 

1\JLSA DISTRICT COE FAIUNG 1500 

13. OloOIIURlEH s.owou:s I OISl\JRSED s I UNCIIS1\IRIIED 0 

14. TOTAL NUt.ISER CCfiE BOXEs 0 

~~ DLV.o.nON GR~o w.o.ltlt NOT DETERMINED 

Ill. DATE HOI.E IST~700/1994 ,~/ 994 
------ DEG. FROII \OT. J----------..i.-_...;_..:.,_ __ l..u....:..:...~/-7:-UU/~l...:...;._-1 

17. El.£VAT1<lN TOP Of" HOI.E 200.2 
7. THIOOIES:S Of" O~IJUlDOI 19.0 

1&. TOTAL COR£ R[CO\€RY rat BORING 0.0 
a. DEY1H ORIU.ED INTO ROCX 0. 0 

t. TOTAL OEP'IM Of" HOI.E 19.0 R. PETERSON 

El.EVAliON 00'114 U:CDIO Cl.ASSiflC.A liON Of" IIATERIAI.S 
(""-l>liall) 

196? 

IQ?? 

lB.<l 7 

LRI_? 

000046 

b c d 

-~/_%LEAN CLAY (0..) (0.0- 2.0) 
-//, 'MTH SAND, YEU.O'MSH BRO'MII, 

~% MOIST, ROOTS. 

, :~ -r / FAT CLAY (CH) (2.0 - 4.0) 
-~ DARK m.LO'MSH BRO .... WD~T. 

,i~RDD~ 
lA lA a.A Y SANO (SC) ( 4.0 - 8.0) 

-~ ~ UCHT YELLO'MSH BRO'MII, t.IOIST. 

-~;~ 
-~ -vv-t 

s_:~~ 
- vfv1. 
- ,A ,A 

- ,A ,A 

R - A,A 

-~~LEAN CLAY {CL) (8.0- 10.5) 
-~~ SANOY, LIGHT YELLO'MSH BROWN, 

~%"asr. 

·~~ 
:~LEAN ClAY (CL) (10.5 - 14.5) 

·~~=~rD .•• ,~ ... MD .... 

·~~ 
-%LEAN CLAY (CL) (14.5 - 16.6) 

_: ~ SANOY, LIGHT TO DARK YELLO'MSH 

1~ ~ BR0"". WOIST. 

-~ 
-%!"'~ 1..EAN CLAY (CL) (16.6 - 19.0) 

,J~ YEU.0"SH BRO .... MaST. 

=~ ---
?n -

X CORE 
REc:ov-

ERY . 
BOX at 
~ 

NO. 
I 

J-1 

-
J-2 

....___ 

-

J-:3 

J-4 

1---

J-5 

-

J-6 

J-7 

-
J-8 

-

PRQ.£CT 

~t.RJ($ 

(twaog - _ .. - ... , ol 
-~~It--t) 

T'YPE ZONE 
AUGER o.o- 19.0 

SAI.APU: OEP111 
J-1 0.0- 2.0 
J-2 2.0- 4.0 
J-3 4.0- 8.0 
J-4 a.o- 1o.:s 
J-5 10.5- 11.5 
J-6 11.5- 14.5 
J-7 14.:S- 16.0 
J-8 16.o- 16.6 
J-9 16.6- 19.0 

IHOU: NO. 

LHAAP-WASTt SUMPS I LHS-MW.:lO 



HOLE NO UiS-Mw:31 

DRILUNG LOG l 01"stt~ SOUll-tWEST 
IHST AlU 1101 

LHAAP 1
51-UT 1 
r:£1 SHEEn 

1. PRO.EC1 
UiAAP-WASTE SUMPS 

3308968.10 

TULSA DISTRICT COE 

10. SIZ( AHO T'r1'E Of BIT g• AUGER 

1l. I.IAHUfAClUR(R"S OCiiCHAllOH \F 0R1U. 
fAIUNG 1500 

13.. Olo€RBUADEM SA-.£:5 I OISlURSED 6 

1<4.. TOTAL HUWIIfJI IXlA£ BOXES 

I UHOISlURIIW 8 

0 
1~ E1LVA11Qf GRCU<O WAlDI NOT DETERMINED 

1
8. OAT£ HOl.E I 51

"m}11/199-4 l8rilf,Jf994 
------ OEC. FR<lW lwERT.t-1-7-. -ElLV-A-llQf--TOP-CF-HOl.E.J.--....:......:..----1-.:.....19.;.,7,-. ...,.8---I 

7. l)IIQ(H[SS Of OVERSU!COI 27.9 
18. TOTAL IXlA£ RECCMJ!T fOR ~C: 0.0 

&. DEPTH ORIU.£D IHTO ROCX 0. 0 

t. TOTAl. OEPlM Of HOI.£ 27.9 

1<17 7 

ll'l<l R 

IR7 R 

lR44 

17<:1 R 

177 R 

17'1 R 

tl';<l q 

b • d 

-~A-.A YElLOWISH ROWN Wlll-t RED 
~ -"-F Y' TRACES MOIST HARD. 
-~ Q.AY.SANO (SC) (6.0- 8.0) 
-~ SC-SM, SILTY, YEU..OW WITH GRAY 
=~ z ~ MOIST, lt'ERY STIFF TO HARD. 

-~ -

._v ij_( MOIST, VERY STIFF, SCA TIERED 
"' =~~~ ~~y~~H~~~~ ;,~·0tkAY, 

: ~~ IRON-OlOOE STAINS. VERY SILTY. 

_0 FAT C1..AY (CH) (13.4 - 18.0) -f!" ~ YEU.OW AND GRAY, MOIST, HARD, -0 SCATTERED IRON-OXIDE STAINS. 
l:L..:: 

~~ ,. =~ 
-~LEAN CLAY (ct.) (18.0 - 20.0) 
~~ GRA'tlSH. BROWN, I.IOIST. 

-/% LEAN C1..AY (Ct.) (20.0 - 24.0) 

2
• -~ SANOY, UGH'r BROWNISH GRAY, 

'1~"asr . 

.. 1~ 
-~~LEAN C1..AY (CL) (24.0 - 27.9) 
-~ Vt1lli SAND, SROVINISH YELLOW: 

~~·asr. 

27~~ 
-~ 
-- ---

_Vl -

MERUN DEAN 

X CORE 
IIECO¥

EIIY . 
8QX OR 
SAWPI.E 

NO. , 
ST-1 

ROiARKS 

(llrfln9 ~ -- - -~~~ ol --...."";"--..) 

SAIAPLE TYPE ZONE 
- SHELBY O.o- 16.0 
i--- SPUTSPOON 16.o- 27.9 

ST-2 

ST-3 

ST--4 

1---

ST-5 

-
ST-6 

ST-7 

ST-8 

J-1 

-
J-2 

-
J-J 

-
J-4 

1--

J-5 

-
J-6 

SAMPLE 
ST-1 
ST-2 
ST-3 
ST-4 
ST-5 
ST-6 
ST-7 
ST-8 
J-1 
J-2 
J-J 
J-4 
J-5 
J-6 

··---,_ 

OEPll-t 
o.o- 1.4 
2.D- 4.0 
4.D- 8.0 
6.o- ao 
ao- 10.0 

10.o- 12..0 
12..0- 14.0 
14.0- 16.0 
16.o- 18.0 
18.0- 20.0 
20.0- 22..0 
22..0- 24.0 
24.0- 26.0 
26.0- 27.9 

I PROJECT 

LHAAP-WASiE SUMPS 

IHOl.E NO. 

I LHS-MW31 

027570 

000047 



/-:?::-,, 
... ··, 

,.,.....-... 

"--··· 

027571 

HOLE NO LHs-MW32 -

DRILLING LOG I OI'.'SI~ 
SOUIHWEST 

1, PRQ..ECT 
l.HAAP-WASTE SUMPS 

3308981.20 
3. ORIWHC AWICY 

TULSA DISTRICT COE 

LHAAP 
10. SIZE ""o T'rl't Of aT a· AU CER 

12. loiAHIIFACliJR(li'S OCiiQjATION OF ORilL 

FAIUNC 1500 

13. 0\0IIUAOOI 5NoiPI.£S 1 OISliJRBED 1 

14. TOTAL Nut.IIIER c::otE BOXES 

1!1. El.£VA~ GRCI..NO WATEll SEE REMARKS 

ISHW 1 
C£1 SHE[TS 

I.ISL 

I UNOIS11JR8ED 7 

0 

L OIREC'IlOH or HCU 

00 'fERliCAL CJ INCJN(D 
11. DATE HOLE I ST~ll/199~ I ~.i1Vf99+ 

OEG. f'ROW \IERT,I-1-:7-. -El.£V-:-A-~--TOP_OF_HOI.£..L--...:..........:..----1..:...:.~19~6~.~9.:...;__-J 
7. lMIO<HE:S:S CF O'f[R~ 16.0 

11. TOTAL OORE RECO\IERY f'GR BORINC 0.0 
a. DEPTH ORIU.Dl INTO ROCX 0.0 

I. TOTAl DEPTH OF HOLE 16.0 

IQ1 R 

OfYTH l£COIO 

b • d 

-~(/. LEAN ClAY (Q.) (0.0 - 1.5) 
:~V / SANOY, PAU: BRO'WNISH GRAY, 
_ HARD, BOTTOM 0.+' ~MBLEO, 

_ /'//ROOTS IHROUGHOUT. 

: -://, 
-~FAT ClAY (CH) {1.5 - 5.1) 
1~ RED AHD Q!AY, "CJST, HARD. 

1~ 
1~ ' 
:~LEAN ClAY, (CL) (5.1 - 5.8) 

p.I'!C..,._lt_,,___-t--.Q__.--~-.i-~-..:-,.._"iM~~Ym';,.~~~~~ow "MTH 

: ~ ClAY SAND .CSC::J. ~5.8 - 7 .6) 
- n_ \A YEU..OW 'MIH GRAY, t.IOIST, HARD, 
_I;1" y-., TOP PART OF SAMPLE IS FAU.-IN 
~MATERIAL 

IAQ 'I' 

'"'" Q 

hR4 Cl 

1R? Q 

IRn Cl 

000048 

,. -V,~ LEAN CLAY (CL) (7.6 - 10.0) 
~~SANOY, UGHT OUVE AND GRAY, 

~~ ""sr. ""' snrr. 

1n :~ 
~ ClAY SAND (SC) (10.0 - 12.0) 

-fvt')A SC-SM. SlLTY, YELLOW ANO UGHT 
_ ~ GRAY, MOIST, S11FF TO VERY 

- :)A STIFF, LAYER OF SANOY LEAN 
:~ CLAY 0.2' !HICK AT 10.9'. 

1? -~V1 
-VV~ LEAN CLAY (Cl) (12.0 - 14.0) 
: ~ 'MIH SAND, UGHT YEllOW 'MIH 
~~ GRAY, "0\ST, S11Fr. 

14 :~ 
-~LEAN CLAY (CL) (1~.0 - 16.0) 

~~ 8R0""'1SH YEU.OW, "0\ST. 

,.:~ 
----- ---

,a_: 
----- ---.,n -

MERUN DEAN 

BOX GR 
SAW'\.£ 

NO. 
r 

ST-1 
I--

ST-2 

ST-3 

--
ST-~ 

ST-5 

ST-6 

ST-7 

J-1 

PRo.t:CT 

WATER ENCOUNTERED 0 12.0' 

SAMPLE T"'rPE ZONE 
SHELBY 0.0- 14.0 
SPUTSPOON 14.0- 16.0 

SAMPLE 
ST-1 
ST-2 
ST-3 
ST-4 
ST-5 
ST-6 
ST-7 
J-1 

DEPTH 
0.0- 0.7 
2.Q- 4.0 
4.Q- 5.6 
s.o- 7.2 
e.o- 10.0 

10.0- 12.0 
12.0- 14.0 
14.Q- 16.0 

IHa.£ NO. 

LHAAP-WASTE SUMPS I LHS-MW32 



····~·;..· 

1: 
-.;_~:JY 

~---

HOLE NO u-tS-MW33 

OI"'SICN DRIU.ING LOG SOU"THWEST 
INST AU.A liCN 

u-tAAP I~ ,~Em 
I. P!lQ..ECT 

MSL 
12. "-'HUI'ACl\IAEirS OE:SIQIAnON or ClRIU. 

n.JLSA DISTRICT COE F'AIUNG 1500 

IJ.. O"o€RBURIOI s.u.oP\£5 I OIS'IVRBEI) 5 I UNOISTURII(D 0 

~ N .... E or ORIU.ER TOM SEAVERS 
1-4. TOTAL NUI.IBER ceRE BOX£$ 0 

6. DIRECnON or HQ.£ IS. OAlt HQ.£ ~51~14/1994 ~~/~994 
00 'lf:RliCAI. CJINQJN(I) DEC. FR011 IIERT. t--------'----'--'.;.....--...__~'1~4/~1---t 

17. IU\IAllCN TOP or M<ll..£ 196.4 
7. TIIIC<HtSS OF O'I(RIII..fiDOI 19.0 

IS. TOTAL ClORE R£COVERT l'c.R BaiiHG 0.0 
&. DEP'!H ORIU.ED INTO ROO< 0. 0 

I. TOTAL OEP'!H or HOI.£ 19.0 

IU\IAllON 

IRO fi 

17CI? 

177 

OEP'!H LECEHO CUSSiflCA 11CN or IIA ltlii.AU 
(~} 

b c <I 

11i..-~~ LEAN ctAY (ct..) (15.8 - 17.2) 

j~ UC><T 'n:U.O,.SH """""'· MOST. 

-~ 'Mil-l SAND. UGHT YEUOWISH 
-r~ / LEAN ctAY (ct..) (17.2 - 19.0} 

1~~ BR-. MC>ST. 

---
?n -

MERUN DEAN 

J-1 

J-2 

-

P!lo..ECT 

WATER ENCOUN1ERED 0 11.0' 

SAMPLE T'r?E ZONE 

AUGER 0.0- 15.0 
SPUTSPOON 15.0- 19.0 

SAMPLE 
J-1 
J-2 
J-J 
J-4 
J-5 

··----. ..... 

OEP'Tl-1 
o.o- s.o 
5.o- 1o.o 

10.o- 15.0 
16.7- 17.0 
17.5- 1a.0 

IM<ll..£ MQ. 

LHAAP-WASTE SUMPS I Uoi$-MW33 

027572 



027573 

HOLE NO LHS-MW34 

/.~-. 
f.,:. 
\ .. 
"·~~:~: 

DRII.l..ING LOG llli\ASIOI IHSTAU.A~ I~ 
, 

SOUTHYot:ST LHAAP SHErTS 
I. PRo.ECT 

LHAAP-WASTE SUMPS 
10. SIU: AHO rrPt OF !MT a· AUC€R 
11. 0A lUW f'O'I El£VA T10H SHO'<oH (IIlii ... WSl,J 

Z. ~~~49~,_ tii'Siolioft) JJ09JJ6.00 MSl 

l. ORIUJNC: ACDICY 
11. tu.IIUF ACl\JRER"S OE:9~A liON aF CRU. 

TIJLSA DISTRICT COE FAIUNG 1500 

4-HCl£~- ... .......,- I 13. Olo£RBURDOI ~ I D1SlURStD 5 L UNDISlUISED 6 
- "" ) LHS-MW34 

!>. H...,£ OF DAIU£R 14. TOTAL HUWBER CORE BOXES 0 
TOM BEAVERS 

1~ El.£VA11<lN GROUNO WA'IER SEE REMARKS 
6. DIA£CT10H aF ltCl£ 111. OA TE HOI.L I ST~IJ/1995 l8?!"iW}Y994 t30 VERliCAi.. ODIQ.JH(D DEC:. f'1IOII VERT. 

17, El.£VA1101 TOP OF HOLE 195.8 
7. THIOOIES:S OF O'IERBI.IIODI 22.5 

111. TOTAL CORE RECOVERY fal llaiiNC: 0.0 " a. O£PlH OllllUD liTO ROCX 0.0 

I. TOT AI. OO'TN aF HQU 22.5 MERUN DEAN 

EU:VAllON OEPTN l.£l:DjQ cu.5Sif1CA llll'f OF IIATfJIIALS :11: CORE 801( al RDoiARKS 
(-...UartJ REcov- SAioiP\L (1Wfh9 lftN, ..,,.. - .,.. ol 

ERT NO. -"""'*'f. ok._lt--t) . b c d . , 
" 

~ a.AY SAND (~ (0.0 - Ofd 
1Q'i n - GRA 'l'lSH BRO WITH ROO AND 

ST-1 
WATER ENCOUNTERED 0 11.0' 

~ 
IRON-Q)CJOE STAINS. -
LEAN CLAY (0..) (0.8 - 2.0) SAMPLE TYPE ZONE -

l<Li..B. - ¥14TH SAND, OU~ BROWN TO RED .____ 

~ 
¥14TH OU'-11::. MOIST, VERY SliFF SHELBY o.o- 12.0 - SPUTSPOON 12.Q- 22.5 

::L..: 
TO HARD.· 

ST-2 
FAT Q.AY (CHJ (2.0 - 4.8) -

~ 'M'lli SAND, R 0 'M'lli GRAY, SAMPU: DEP'lli - MOIST, VERY SliFF. - - ST-1 0.0- 2.0 - ST-2 2.Q- 4.0 
1Qt n - ST-J 4.Q- 6.0 -% Lf:AN.Q.AY (0..) (4.8- 6.0) ST-3 

ST-4 6.o- 8.0 

Fl : 
SANDY, YELLOW 'MTH GRAY, MOIST ST-5 a.o- 10.0 

IRQ R VERY STIFF TO HARD. r-- ST-6 10.0- 12.0 
·./l"t./1" a.AY SAND (SC) (6.0 - 8.0) J-1 12.Q- 14.0 -~ BROYINISH YELLOW WITH GRAY, 

ST-4 
J-2 14.0- 16.0 

WOIST, lt£RY STIFF. J-J 17.5- 19.0 - i! J-4 19.0- 20.5 
IR7 R - - J-5 20.5- 22.5 

-
~ 

LEAN CLAY ~~8.0 - 10.0) 

s.....: Willi SAND, YEU.OW AND 
ST-5 GRAY, I.IOIST, SilFF TO VERY -~ STIFF, SOI.IE IRON-OXIDE STAINS. 

1.<1<; R - --= ~ I ~7lv~~~~_A~·~-TH ~'r,Low. i1R4_R - VERY MOIST STIFF VERY SilTY. sr-6 

-v ~ I~U:Q~~]:.~::;~~ .. ~f~AY. 1~Y 
11'1_"1 R 1? '"?' MOIST, SilFF, SILTY. 

-~ 
a.AY SAND (SC) (12.0 - 14.0) - SC-SM, SILTY, UGH YEU.O'MSH J-1 - BROYIN, FREE WATER. -w :R1 R - --

~ 
LEAN Q.AY ~Ct.) (14.0 - 16.6) 

,~ 
SANOY, UGH YEU.OWISH BROYIN, 

J-2 v.f:T. 
: ~ - f----

i?Q? 
-
-

~ 
LEAN CLAY (0..) (16.6 - 20.5) 

: SANOY, BROWNISH YEU.OW, MOIST 
r---

,a_: TO FREE WATER. 

-~ 
J-3 

-- 1--= J-~ -~ i?"i"' 
-

2L: 

~ 
LEAN CLAY (CL) (20.5 - 22.5) 

r---

- WITH SAND, PALE BROWI'I, MOIST. 
J-5 --~ 17"1"' -

- ---- '· --
2~ --------
21-.:::. -- - -- ··-

: ----
'In -

PR!l.I:CT IHOl£ NO. .. LHAAP-WASTE SUMPS LJ.lS-MW34 ooooso 



t'..--
1 . 

\~: 
·.,.:":t."i;;:.··;;" 

r--. 
~11 

027574 

HOLE NO LHS-MW35 

DRIWNG LOG I 01\ISICH INST AL1.A n()j IS11W 1 
SOUTHWEST LHAAP cs:1 SllErTS 

1. PRo..ECT 
LHAAP-WASit: SUt.4PS 

10. SIZE ANO l'tP( CF BIT 8" AUGER 
11. OAlUol ~ fi..EVATICt< 910- (lal.,. W.) 

2. ~ n~ ,['1o'""''• .,. SloU...) 9 168 .10 3.109.171.20 MSl 

::1. DRIWNC AC01CY 12. IOAHUFACliJRER"S OOICHAIIOH CF OR1U. 

1\JLSA DISTRICT COE FAIUNG 1500 
4. Ha.L NO. (Ao _.., C111 ~ bCio I LHS MWJ5 

1.1. O\o€18Rl01 s.&lol'l.E:S I DISTIJRSfl) 2 I UHDISl\JRSfl) 7 _ ... _) 

~ HAW£ OF ORIULR 1-4. TOTAl NUWBDI ~ BOXES 0 
RAY VOILS 

1:1.. fi..EVAnON mouND -TER NOT DETERMINED 
6. DIR£CllON Of HQ.£ 1L DATE HOlE l ST~09/1994 [SfiWJ\'994 

ct:lliERnCAL OIHQJHED DEC. fl!OU '<ERT. 
17. £1.LVA nON TOP OF HOLE 195.4 

7. THIO<HESS Of OVERIIUROEN 21.0 
1L TOTAl CORE RECOIIERY F"CR IIO!INC 0.0 X 

a. DEJ'TH DllllU]) INTO ROCIC 0.0 

II. TOT AI. DEJ'TH Of HOU Z1.0 R. PETERSON 

fi..EVA"QON DEJ'TH L£GO«< ~nCH Of IIATERIAI.S X CORE BOX OR RDIARKS 
("-'l>U...} RECOY- ~ (IW..., t.hlc, _,_. -. ...... o1 

ERY NO. _,.,.,.. .. ~11--f) . b c d . , 
-
~ 

LEAN ClAY CC!.Ji ~0.0 - 1.4~ - SANOY, DARK R WN AND ED TO 
ST-1 - BRO~ISH OUVE. MOIST, HARO, SMIPLE T'Y?E ZONE 

•a.o~. n - GRA~ TO 3-t.-4-", FtW ROOTS, -
~ 

URON-OXJOE s AINS. r--- SHELBY 0.0- 15.0 - LEAN ClAY \~L~-4 - 3.2) SPUTSPOON 15.0- 21.0 - ~ ST-2 
L..: 

\lr1TH SANO. BROv.NISH OUVE WITH 
IQ?? RED TRAC(:S. VERY S11FF. 

SAMPLE DEPTH 

~ 
FAT ClAY (CH) (3.2 - 5.5) r---- ST-1 0.0- 2.0 - \lr1TH SANO, REO AND GRAY \lr1TH r-- ST-2 2.0-- 3 • .1 - YELLOW, t.401ST, VERY S11Ff. ST-J ST-3 4.0-- 5.0 -= - ST-4 s.o- 8.0 - ST-5 s.o- 10.0 

IAQ Q ST-6 10.0- 12.0 
o_: 

~ 
LEAN ClAY (CL) (5.5 - 8.0) - ST-7 1.1.0- 15.0 

- SANOY, YELLOW AND GRAY, I.IOIST. J-1 17.0- 18.5 
- VERY STIFF. J-2 18.5- 21.0 -~ ST-4 -- . ! 

-
11'17 4 - r----

~ 
LEAN ClAY ~ (8.0 - 10.0& 

a.....: OUVE GRAY YEllOW, 1.1 ST. 
ST-5 

-~ ~t ~1}~N~CA TIERED IRON-

,.qc; - --

~ 
LEAN ClAY (CL) (10.0 - 16.~ - SANOY, YELLOW WITH UGHT A Y - VERY MOIST TO 'IIIET, SlL TY, VERY ST-6 -- SOFT TO VERY STIFF. SCATTERED 

1z._:: 

~ 
RON-OXJOE STAINS. 

~ 

--- r---

~ - - ST-7 --
1S.....: 

-~ 170 ... -
-

~ 
LEAN ClAY (Cl) (16.0 - 18.5d -= SANOY, BROY!NISH YEU.OW, t.4 1ST. 

- --~ J-1 ,a.__: 
17F; Q - r---

~ 
FAT ClAY (CH) (18.5 - 21.0) 

- YELLO'MSH BROWN, I.IOCST. 

-= J-2 
--

17. 4. .,, -
-.---- - ··-- '· --

2~ 
----- ---

27-• ....: 
-- --
--- ---

-..n -
PRo.ECT IHO.£ 110. 

LHAAP-WASTI: SUI.IPS LHS-1.4W35 000051_ 



HOLE NO LH$-MW36 

DRILLING LOG SOU1H~ST LHAAP 

'

san 1 
Cf'1 9iEITS 

1. PftG.l:CT LHAAP-WASTI: SUMPS 10. SIZE o\110 T"IPE Cf' BIT 8" AUCE:R 

l-:;-;-;:;;:~;;--r,:::::;:::::-=-.;:;;::r----------l11. QAl\JII f'O't ElLVATlOH 310WI (llliW tr wst) 

2. ~~~87~.,. Sl.d.o) 3.309577.50 MSL 

nJLSA DISTRICT COE 
1:1.. loWIUF.oloC1\JR£R"S OCSIQIAliOH Cf' DRLI. 

f"AIUNG 1500 

I DISl\JRBCl1 0 IIJNQS!lRf:IED 0 

14. TOTAL NIJWBEJI CORE BOXES 0 
1~ EUVATlClH ~ WAlER NOT DE1ERMINED 

11. DAn: HOLE I ST"m-00/199~ I!Sf~s9~ 
------ DEC:. FliOiol \€liT. t-1-7.-EUV--AliON--nlP-Cf'-HQ.E.J.--....;....~---J.........:.-1..,-9.3.~7----I 

1. MO<NE:SS Cf' O'IEliiJ..RlOI 25.5 
11. TOTAL CORE RECO\I£RY fOR 80R!HC 0.0 

a. DEPTH Ofiii.UD liTO RCCIC 0.0 

I. TOTAL OEI'TH Cf' HOLE 25.5 

If!~ 

IR<l? 

If!~ 

IRe; '7 

IR?? 

;Rn? 

,.,.,., 

l!';l'L? 

0000::2 

b • d 

- ~/.~ L.£AN Ct.A y (C..) {0.0 - 3.0) -v /: 'M1H SAND, PALE BROWN, DRY 
~ ~ TO OAI.IP, ROOTS. 

':~ 
-~~ LEAN ClAY (C..) (3.0 - ~.5) 
:@SANOY, PAL! BROWN, DAMP. 

..__:~LEAH CLAY (0.) (5.5- 8.0) 
~~ 'Mlli SAND, CKAY, MOIST. 

-K-fv-f Q.AY SAND (SC) (8.0 - 10.0) 
e._::~~ sc-SM, 'rtJ..l.O'MsH BROWN, MOIST. 

-KA-r 
_:p O iC SILT SAND (SM) (10.0 - 13.5) 

- p I r BROWNISH 'rtJ..l.OW, FREE WA ltR. 
- 01'- . 

,~poe 
-Po c 
:p 0 c 
-....,lr. r 
-~//LEAN CLAY (C..) (1.3.5 - 21.0) 

~~~SANDY, ~~~ ~. MQ~. 

'i~ ~~ 
.,, :~ 
-~FAT ClAY (CH) {21.0 - 25.5) 
- BROWNISH YELLOW TO DARK 

~ ~ ~O'MSH BRO ... , MOIST. 

24~ 
---

27_:::_ ------:: --
~, -

R. PETERSON 

"CCR[ IICIIC OR RDoiMICS 
AEtxlY- SAWI'I.E ~- ........ Clio/ orr NO. . I 

"";If~} 

TYPE ZONE 
J-1 AUGER o.o- 25.5 

SAMPU: OEP1H 
J-1 o.o- J.O 

t--- J-2 J.o- ~.5 
J-J ~.5- 5.5 

J-2 J-~ 5.5- 8.0 
J-5 e.o- 10.0 

- J-6 10.o- 1.3.5 
J-3 J-7 1.3.5- 18.0 

J-8 18.Q- 21.0 - J-9 21.o- 23.8 
J-10 23.8- 25.5 

J-~ 

!---

J-5 

1----

J-6 

-

J-7 

J-8 

J-9 

·-· -...._ __ 

-
J-10 

P!IO.LCT 

LHAAP-WASTE SUNPS 

027575 



027576 

HOLE NO UiS-~.tW37 

DRILLING LOG I D'I!S~ IHSJAU..4'11Qj I~ 1 
SOUlHWEST UiAJ.P SHEETS 

1. PRa.ECT 
UiAAP-WASTE SUI.4PS 

10. SZE AHO T'l?E Of liT a· AUGER 
11. OAl\.lol f'CII fl.tYAll(J.j St10Wt ("/lJII rr IISI.J 

2. ~~~~ tlf'Sf#<ioft) 3.309707.60 MSl 
J. DAIWNC ACEHC't' 

12. WAHUF AC'I\JRER'S DESICHA l10H OF DAIU. 

TULSA DISTRICT COE FAIUNG 1500 

4-.~fle~)- .......... - lUis MW37 
13. lMJ8JIIODI SA6oFUS I OIS'IURBED 12 I UHQSTURBED 0 

:., H..,..( Of ClRIU.£R 14. TOTAL NUWBEII o::R: BOXES 0 
RAY VOLS 

1,_ £U;VAnOH ~0 WAlD NOT DE~MINED 
4. OIR£CllOH OF HQ..£ I e. DATE HCl.E I ST~00/1994 I ~~994 CO 'f(R11CAL OIHClJHfll Dt:lh fROII 'f(RT, 

17. £1.£VA1101 TOP OF H0L£ 192..2 
7. lHIOOIESS r::F 0-.ela..RlEH J4.0 

1e.. TOTAL COlE RECO\en' Fat 8CIIIHC 0.0 " a. OEP1H DRIU.£D INTO fiOCIC 0.0 

I. TOTAl OEP1H OF HQ..£ J4.0 R. Pe:TE:RSON 

El£VA11~ DEP1H I.ECOIO cv.s:slflCA11Qj r::F WAltlaALS :11: COlE BOKOR RDIARICS ., 
(~) REa:J\1- SN*I.I: (Drfht ~ --. '*"'"' ., 

ER'I' NO. ~~lf--t) • b a d . r 

-
~ 

LEAN CLAY b~ (0.0 - 2.0) - 'MTH SAND, K 'rEUOWISH J-1 - 6RO'WN, MOIST. TYPE ZONE 
IQI1? -

~ AUGER o.o- J4.o -
~ 

FAT CLAY (CH) ~2..0 - 4.0) - WITH SAND. UGH BROWNISH J-2 SAMPLE OEPlH - GRAY, loiOIST. J-1 o.o- 2..0 
IAA? " - :---- J-2 2..Q- 4.0 

: 

~ 
1.£AN ClAY ~CL) (4.0- 10.0) J-3 4.o- 6.0 
'MTH SAND, RO'MIIISH 'r£ll.OW TO J-J J-4 s.o- 6.0 - UQiT YEUO'MSH BRO'MII, loiOIST. J-5 a.o- 10.0 - J-6 10.o- 12..0 -

~ 
r---

: J-7 12..Q- 14.0 
J-4 J-8 14.o- 18.0 - J-9 18.Q- 21.0 

a._: f--- J-10 21.o- 27.5 -~ J-11 27.5- J1.0 - J-5 J-12 .31.0- .34.0 -
lA?? - --~ CLAY SAND ~~ ~10.0 - 12.cv. 

SC-SM, UGH R '1\NISH CRA • J-6 - ~ MOIST. 
IAI1? , 

:-----
~ 

LEAN ClAY (CL) ~2..0 - 1-4.0) 
: UGHT BRO'MIIISH A Y, MOIST. J-7 

17R? - f-----

~ 
LEAN Q.AY &CL) ~4.0 - 18.0) - CL-ML. SAN Y, AY, MOIST. -

1S.....: J-8 -~ : 
174 . ., - --w CLAY SAND~) (18.0 - 21.0) 

- BROWNISH · OW, loiOIST. 

~A J-9 
2a.._: 

171, 
-~ - --

~ 
l..EAN CLAY ~) (21.0 - 27.5) - 'MTH SAND. GHT BROWNISH -: GRAY, I.IOIST. -

~ -
2-L-.: J-10 ---~ -= --

11':4 7 - -2e_: 

~ 
CLAY SAND (SC) (27.5 - .31.0) - DARK GRAY, FREE WATER. -

~~ J-11 -
~ - --- -IA1? - '· -

~ 
l..EAN CLAY ba.) {31.0 - 34.0f 

3L.:: 'MTH SAND, ARK GRAY, t.COIS • 
- J-12 --~ 11;.1'1? -
---

Ja.......:: -- --· ---= : -
Ill -

PRo..ECT IHQ,£ NO. 

LHAAP-WASTE SUI.IPS LH5-MW37 

000053 



..---· 
( 
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027577 

HOLE NO ViS MW38 -
DRILLING LOG CI"Sial IHSTALU-110N ~~EO 1 

SOUTHWEST LJ-IAAP cs:1 . s..rrrs 
1. PRo.ECT 10.. SIU: AHO T'tl'( Of BIT 8" AUGER l..HAAP-WASTE SUIAPS 

11. DAnJW f"Cfl !l.EVA"(Oj SHOYIH (7fltl .,. ItS.) 

2. ~~~so~·- ... Slo-J .3."308185.70 I.ISL 

:1. DRIWHG Ac:DICY 
12. WAHUf ACTURE!(S OCSICNA110H c:F 0R1U... 

TULSA DISTRICT COE FAIUNG 1500/CI.IE 75 

4. ~.,.NO.......!.:)- ... .,_, - I LHS Mw:58 
13. 0-.oBURlOI SNoFU:S I DISTURSED 4 I UHOISTURBED 8 

!!.. N.-..f: Of" ORIUDI 1<1.. TOTAL NUt.IBER ~ BOXES 0 
RAY VCliLS 1!1.. !l.EVA nON GROUNO WAlUI SEE REMARKS 

6. DIR(CTIOII Of" Ha.£ 111.. DATE HQ.E 1 
51~12/1994 l8rifffl994 00 'fER11CAl CJIMQJNEI) DEC. fliOW 'OT. 

17. !l.EVA nON TOP Of" HOI.£ 197.7 
7. lliiO<NESS c:F OYVIIIUIDEH 28.0 111.. TOTAL CORE RECOIIERY fCA ~NG 0.0 :11: 
a. DtJ'ni DIIIU.ED INTO ROCX 0.0 

I. TOTAL llD'-n1 aF HOlE 28.0 R. PETERSON 

!l.EVA110N lltJ'l)1 U:GOIO Cl.ASSiflCA 1101 Of" WA TERIN...S :11: COR[ BOX CA ROof ARK$ c-.u...J R£~ s.u.tf'U: (o.f""9 •- ..tr - o.cn ol DIY NO. _.,.,..,. •• ~lf--1) 
0 b c d . I 

-

~ 
lL\N ClAY {Cl) {0..0 - 1.7) 

ST-1 WATER ENCOUNTERED 0 13.0' - SANOY, BROWN AND RED, DAMP, - HARD, T'MGS AND ROOTS IN TOP - ~ D.8', NUMEROUS LARGE IRON- - TYPE ZONE IQF; n ----
~ 

XI DE STAINS. - SHELBY D.O- 16.0 - FAT ClAY (CH) (1.7 - 3.6) SHELBY D.O- 16.0 - ST-2 SPUTSPOON 16.Q- 25.4 
L..: 'MTH SANO, RED 'MTH OUVE CRA Y SPUTSPOON 16.0- 25.4 gAMP TO MOIST, HARD, FlNE 

l9A_1 - AND. · -
vrvc, ClAY SAND (SC) (3.6 - 5.6) 

SAMPLE DEPTH - ST-1 0.0- 1.4 -

~ 
UGHT YEl.LO'MSH BROWN, IAOIST, ST-2 2.Q- 3.2 - HARD. TOP 0.3' RED IN COLOR. ST-3 - ST-3 4.Q- 5.3 - - ST-4 6.o- 7.6 

IQ? 1 - ST-5 a.o- 9.6 

~ 

~ 
LEAN ClAY ~Cl) (5.6 - 10.0) - ST-6 10.0- 12.0 
SANOY, Uo:i YELLOW 'MTH UGHT ST-7 12.0- 14.0 - GRAY TO BROWNISH YEU.OW, I.IOIST ST-4 ST-8 14.o- 16.0 - VERY STIFf TO HARD. J-1 16.o- 18.5 -

~ 
! J-2 18.5- 20.0 - r-- J-3 20.0- 25.5 - r--- J-4 25.5- 28.0 - ST-5 a.._: 

-~ -
l,q7 7 

- --

~ 
FAT ClAY~) (10.0 - 12.0) - YELLOW WI UGHT CRA Y, MOIST, - VERY STIFf. ST-6 --

l,q<; 7 I? - r----% LEAN ClAY (Cl) (12.0 - 13.2) - SANOY. YELLOW WITH UGHT GRAY, ST-7 ,,q .. o; - MOIST VERY STIFF'. 
-

-

~ 
LEAN ClAY (CL) (13..5 - 16.0) -- SANOY, YEU.OW WITH UCHT GRAY, - MOIST, STIFf TO VERY STIFf, 

1~ ~ THIN FlNE SAND AND SILT ST-8 
- LAMINATIONS THROUGHOUT. 

IR17 
-
-

~ 
LEAN CLAY <.;fl ~16.0 - 18Jl - WITH SAND, LL Vr1SH BRO , -- MOIST. J-1 -

17Q? 

,a._: ~ - --

~ 
ClAY SAND (SC) (18.5 - 25.5) 

- SC-SM. SILTY, UGHT YELLOYr1SH J-2 
BROWN TO DARK BROWN,FREE WATER - FEW ClAY BALLS. - r----~. 1A 

2t-..: 

~ --
-~ J-3 ..... __ -
~ ' --

2~ 

-~ 
-~ 17?., ~- ~ 
-
~ 

LEAN ClAY (Cl) (25.5 - 28.0) - UGHT YELLOWISH BROWN, MOIST. - J-4 
27-= ~ -

ll'lQ 7 
- - --

r-----= --
30.-

PRo.ECT IHOI.£ HO.. 

L.HAAP-WASTt: SUI.IPS LHS-MW38 

000054 



c' ~. (' 027578 
HOLE NO Lii5-MW39 

DRIUJNG LOG I DI\4SCH 
IHSTAI.U T1CH 

l~ 1 SOU1H'M:ST LHAAP SHErT'S 
1. Pl!o..ECT 

lHAAP-WASTE SUMPS 
10. Sill: AHO T'IPE CE BIT 8" AUGER 
11. DA11JY l'tll £l.EVAllOH ~ (7lltl " liS.) 

2. 4R'lo71~~- "S'latb!J .3309909.10 I.ISl 
l. ORIWNG ACOICT 12. WANUI' ACTURER"S OCSICHA l10H CE DRU. 

TULSA DISTRICT COE FAIUNG 1500 

-4. H!f-.~J- ... ...-. f1tN I LHS MW39 
13. O'tOI!URlDI SAioiPUS . I OISlURSED 8 I UHDISIU!8fJ) 0 

~ NAWE OF OAIU£R 14. TOT AI. NUYIJER CCII£ 90lC£S 0 
RAY VOILS 

1~ EI..£VA11()N ~Q.NO WAltR NOT DETERMINED 
4. OIR£CTICH OF Ha.£ H!. DATE Ha.£ I STWoo/1994 IB'filXmss4 co 'IDmCAI. CJIHO.JN(]) DEC. FliOU -.or. 

17. EUVAll<lN TOP CE Ha.£ 195.7 
7. lliiO<N£SS r:F 0\I£RBI.RlEN 18.0 

18. TOT AI. CCII£ REco-.en' fOR 8CRHC 0.0 X 
II. DEPlH DRIU.fl) IHTO FIOOC 0.0 
i. TOTAL DEPlH OF HOI.£ 18.0 R. PETERSON 
EI.£VA11CH DEPlli L£COCI c.ASSFlCA l1CH CE IIA TERIALS X CORE IICIXOR RDI.WCS 

(~-) R£1l0Y- ~PI.E (~ :::lt-:::::::tt DIY HCl. . b a d . I __!I_ 

-
~ 

LEAN CLAY ~CL6~-0 - 2.0) - 'MTH SAND, R , DAMP. - TYPE ZONE - J-1 AUGER ·o.o- 18.0 - ~ -- SAMPU: DEP1H - J-1 o.o- 2.0 
10~ 7 ., -

r-- J-2 2.0- 4.0 
-

~ 
FAT CLAY (CH) (2.0 - 4.0) J-J 4.o- 6.0 - 'MTH SAND, BRO'MII, DAMP. J-4 6.o- 9.0 - J-5 9.Cl- 11.2 - J-2 J-6 11.2- 11.7 - -~ J-7 11.7- 16.0 - J-8 16.Cl- 18.0 -

101 7 4 -
t---

~ 
LEAN CLAY (CL) (4.0 - 6.0) - 'M1H SAND, aROVtN AND GRAY, - MOIST. -- ~ 

J-3 
---

11'10 7 " - r---

~ 
FAT CLAY (CH) (6.0 - 9.0) - BROVtN, MOIST. --= : J-4 -

~ a_: 
---

""" ., . -
-

~ 
LEAN CLAY (CL) ~9.0 - 11.2} -

- BROVtN AND GRA , MOIST. -
1L.: J-5 -~ ---

1~4 Cj -
'"'..._ n =~// LEAN CLAY <a.-~~1.2 - 11.7) ~ 

I WITL. c:: ••·m ~ .o. ~~n\IIN l.INC::T -
1L...: ...JIU 1'- SILT SAND &SM) ~7 - 16.0} 

- po ( BROVtN, FR WA • -po c --po iC -: -po ic -po IC J-7 1~ -po lc -po lc : - po IC -po lc r--..__ - .... 
. -

:JO lc 170 7 11:: -
t---

~ 
LEAN CLAY (CL) ~16.0 - 18.0) - BROVtN AND GRA , MOIST. -- J-8 - ~ ---

1777 1A -

-- .... 
,·. -

(;'· -- ---
.,n -

PRO.I:CT IHCU NO. 
LHAAP-WASTE SUMPS LH5-MW39 000055 



., 
~.~~./~~-/ 

\......_;/" 

DRilllNC LOG SOUlHWEST 
1. PRQ..E;Cl 

LHAAP-WASTE SUMPS 

JJ09954.40 

1ULSA DISIRICT COE 

LHS-MW40 

TO~ BEA VffiS 

LHAAP 

10. SIZ£ AHO T'YI'£ Of fliT 8" AUCER 

14. WANUF'AC1\JR£li"S OE;S;CHAnOH c:F CRU,. 

FAIUNG 1500 

1"- TOTAl HUU8(]1 CCSfE BOXES 

HOLE NO. lHS-MW40 
SHt.ET 

a:1 SHEETS 

UNOISlURSED O 

1~ El..EVAnON ~o WAlUI SEE REMARKS 

1& OAT£ HOt..E 
511'~16/1994 ~994 

DEC.. 1'11011 'GT.j-1-7.-El.£V-A-110N--TDf'--OF'-HOI.£_._ _ ___;_.;,_ __ .....__.:,._1""'9':::-7.-::0~--~ 

7. THIOOI£SS c:F OVEIIIIU!D04 14.0 

a. .DEPlli ORIU.ED INTO ROQ( 0. 0 

II. TOTAl O£Pllt OF HOt..E 14.0 

El£VA"DON DEPTH 1.ECOiO Cl..toS:SiflCAnON c:F IIATERIAl$ 

OOOOS6 

(o-;p-J 

d 

FAT CLAY (CH) (0.0 - 5.0) 
'MTH SAND, BROWN, ~OIST. 

FAT CLAY (CH) (10.0 - 14.0) 
BROWN AND GRAY, MOIST. 

18. TOTAl COR£ R£CO~ F'CSf IICSfiNC: 0.0 

~ERUN DEAN 

X COR£ 8C1X OR 
R£CCI'o'- SAloF't.E 

ERY NO. , 

J-1 

J-2 

J-J 

PRQ..E:CT 

WATER ENCOUNTERED 0 7.0' 

SAMPLE rrPE ZONE 
AUGER 0.0- 14.0 

SAMPLE 
J-1 
J-2 
J-J 

·-, 

DEPTH 
0.0- 5.0 
5.0- 10.0 

10.0- 14.0 

LHAAP-WASTE SUMPS IHOt..E NO. 

LHS-MW40 

027579 



( 
\ 
'-·-· 

HOLE NO LHS-J.CW41 

DRilliNG LOG I Ollo\SCN SOUTHWEST l.HAAP 1 ~1 CF1 SHEITS 
1. PRo.ECT 

LHAAP-WASTE SUMPS 

3309723.60 

TULSA DISTRICT COE 

10. SIZE AHO T'IPE OF BIT 8" AUGER 

12. loiAHUFACl\JRER"S OE:SIQIAIICN CF ~ 

F'AIUNG 1500 

MSL 

ll. OloOSUIIJEN SAWPU:S I DIS1\J118ED 1 5 I UNOCST\JRSED 0 

1-4. TOTAL NUIIBER CtR: BOXES 0 

·~ £l..[VAnON ~OUNo WAltJ! SEE REMARKS 

Ul. DAlt HQ.£ I ST~18/1994 l!lr/~994 
------ DEC. fl'IOiol >;ERT. t-1-7.-£l..[V--An-ON-TOP--CF--'HOU:'---.;__...;_ __ ...I-....:..~19,:,7,-.0,..--~ 

7. THIOOIESS CF O'VER~ J8.0 
1&. ltlTAL CORE REaM:RY FOR ~C 0.0 " a. OEPTH ORIU.ED INTO ROCX 0.0 

9. lOTAL DEPTH OF HOI.£ 38.0 

£!..[VA liON 

l<l? 0:: -v ~LEAN CLAY (CL) (4.5 - 7.0) 
~ ~ SANOY, RED AND BRO'M-l, MOIST. 

p.'.l:ll:l.'""'.l.l-n-o~----=::;::..,.4//;.,.L-l'-L.EAN CLAY (CL) (10.5 - 11.0) 
-~VVf\SANOY, BRO'M-l, WET. 

1z.._:V t// LEAN CLAY (CL) (11.0 - 13 • .3) 
: ~ 'MlH SAND, BRO'WN; MOIST. 

17<l _q 

171:: n 

,.,, n 

1r:::a n 

flr:::1 n 

f,,:;, n 

I"'Q n 

-h olr SILT SAND (SM) (13.3 - 17.2) --:t-J I '- UCHT BRO'M-l, FREE WATER. 
-P o'c 

1!i .... 3) o,e 
.... :) ole -
-- .... 
--

20....: --

SAND SILT (t.IL) (17.2 - 21.0) 
BRO'M-l AND CRA Y, FREE WATER. 

: SILTY SAND (SM) (21.0 - 24.0) -P 0: e UGHT BRO'M-l, FREE WATER. 

::) ole 
?4 ::) OIC 

.... :) OIC SILT SAND (SM) (28.0 .... J4.0) - p 0 1 r CRA 'I'ISH BROWN TO BRO'WN, FREE 
: 1'- WATER. 

-:Po c . 
-P OiC 

3cP ole 
-P OIC 
:pole 
-hl'"'lr 

-v / CL-ML. SANOY, SILTY, CRA'I'ISH 
-~V~ LEAN CLAY (CL) (34.0- 36.0) 

~ : ~ BRO'M-l, VERY MOIST. 

-Vj~ LEAN CLAY (CL) (36.0 - 38.0) =V// SANOY, CRA'tlSH BRO'M-l, VERY 
.... '//MOIST. 

---
<~.n -

t.c.C. t.IURRAY 

J-1 

J-2 

r--
J-3 

1--

J-4 

~ 

J-6 

J-8 

J-9 

J-10 

t----J-11 

J-12 

r--
J-13 

...____ 

J-14 

r--
r-- J-15 

Pllo..ECT 

WATER ENCOUNTERED 0 13.5" 

TYPE ZONE 
AUGER O.Q- 14.0 
SPUTSPOON 14.0- 26.0 
AUGER 26.0- 36.5 

SAM Pl.£ 
J-1 
J-2 
J-3 
J-4 
J-5 
J-6 
J-7 
J-8 
J-9 
J-10 
J-11 
J-12 
J-13 
J-14 
J-15 

DEPTH 
o.o- 4.5 
4.5- 7.0 
7.0- 8.5 
8.5- 10.5 

10.5- 11.0 
11.Q- 13.3 
13.3- 14.0 
H-.0- 17.2 
17.2- 21.0 
21.o- 24.0 
24.0- 28.0 
28.0.... 32.0 
32.0.... 34.0 
.34.0.... 36.0 
36.0.... 38.0 

IHDI.E NQ. 

LHAAP-WASlt: SUMPS I LHS-MW-4-1 

027580 

000057 



~,-

DRILLING LOG SOUlHWEST L.HAAP 

HOLE NO. l.H5-MW-'t2 
SHED· 
CF1 SHErr.! 

1. P!IQ.ECT 
l.HAAP-WASTE SUMPS 

10. SIZE AH11 T'ri'E a' EIT g• AUGER 

3.:509657.90 
12. t.AAHUF AC'II.JREJ(S OESIQIAliOH CF 011U. 

nJLSA DISTRICT COE FAIUNG 1500 

l.HS-MW-'t2 
_UHDS'l\JRI!El) 0 

14. lOT AI.. NUWBEJI c:a:l£ BOXES 
RAY VOILS 

1~ W:VA'Jiaf <RO..Nl -'!Ell NOT OE'Tt:RMINEO 

111. DAlE H0U: STW00/1994 8f~994 
------ DEC. F'ROII -.ERT. t-1-::7.-W:V::-=-A::-'1104:-:-ltlP:::::--OF-:-HOU:":-:-....;__.;.. __ ~___;:....1:-:9:0::7:-:.2-::-----i 

7. THIO<NE'S:S CF <MJI8IRlOf 19.8 

II. OEP1H ORIU£D 1110 ROCIC 0.0 

ll. TOTAL OEP1H OF HOLE 

ElEVA 'Jiaf 

OOOOS8 

19.8 

a...-ssRCA11GN OF 11A1EIULS 
(~) 

d 

LEAN a.AY (0..) (0.0 - 2.0) 
SANOY, GRA '11SH !3RO~. MOIST. 

SILT (ML) (14.0 - 17.0) · 
SANOY, BRO~ISH GRAY, WET. 

111. lOT AI.. c:a:l£ RE~ FtR BORING 0.0 

R. PETERSON 

X CORE . BCIX OR 
IIIECDII- 5AioPI.E 

ERY NO. , 

J-1 

J-2 

TYPE 
AUGER 

SAMPLE 
J-1 
J-2 
J-J 
J-4 
J-5 
J-6 
J-7 
J-8 
J-9 
J-10 

J-8 ·-..... .... 

J-10 

PRO.ECT 

LHAAP-WASTE; SUMPS 

ZONE 
0.0- 19.8 

OEPlH 
o.o- 2.0 
2.0- 5.0 
s.o- 1.0 
7.D- 9.0 
II.D- 11.0 

11.Q- 12.0 
12.D- 14.0 
H.O- 17.0 
17.D- 18.5 
18.5- 19.8 

HOU: NO. 

LHS-t.IW42 

027581 



027582 

HOLE NO LrtS MW43 

(. DRIWNG LOG I OI ... Sl()-1 INSTALUnOi 

I~ 1 SOUTHWEST LrtAAP SHEETS 
1. Pfto.ECT 10. SIZ£ AHO T'IP( Of B1 T a· AUGER IJ.lAAP-WASTE SUMPS 

11, DAl\M P"Ot f1£'<Al10'0 S110""" (lliW cr llSl.) 

z. ~~~oo~'- "' 514-J 3309634.60 MSl 

l. DRIWNC ACEIICY 
1:Z. WAHUFAClVRER'S DESICNAnOtl Of 0R1U. 

TULSA DISTRICT COE FAIUNG 1500 

4. ~fh~)- ... ........, Uti• 
I(J;S-MW4J 

13. 0~ SAMPl£5 I DCS"lVRBEJ) 9 I UIIQS1URBIJ) 0 

!I. N ..... ( Of DR1U.ER 14. TOTAl.. HUNB(R CCJlE BOXES 0 
RAY VC)ILS 

1~ a£VA nQi OtOU.O WA TEll NOT DETERMINED 
&. OII!EC'llON Of HOI.£ 1&. DA 'II HQ.£ I ST~00/1994 j8fio£'}li994 00 VER11CAI.. c::JIHQJHED DEC.. FliON "UUT. 

17. EU:VA T1Qi TOP Of H0U: 197.4 
7. Tl11001£S:S Of 0\'ERII\.RI)(N 19.5 

1&. TOT AI.. CORE RECO\IERY f"~ acAINC 0.0 X 
IL DEJ'"IH DRIUDl IN TO flOCK 0.0 

ll. TOT AI.. DEPTH OF IKli.E 19.5 R. PETERSON 

EllVAnOH DE:PTH l£CDID CI.ASSIF1CA1IOH Of IIATERIAI..S X CORE BOX OR RDIARKS 
(a.-;pu...) R(CO\o'- ~ (~----.. ... lito/ 

!RY HO. ft~lf~J . b c d . , 
- SILT (ML) (0.0 - 5.0) - 'MTH SAND, BROWN, MOIST. -- TYPE ZONE 

- AUGER o.o- 19.5 
-- SAMPLE DEPTH - y'-1 D.o- 5.0 

2-...:: .J--2 5.0- 7.0 - J-3 7.0- 9.0 - J-1 J-~ 9.0- 11.0 - J-5 11.0- 12.0 -= J-6 12.D- 1J.O - J-7 13.0- 14.5 - J-8 14.5- 16.0 - J-9 16.0- 19.5 
-L..: 

: -
l<l? ... - ! -

~ 
LEAN ClAY g:t.) <5·0 - 7.0) 

f----- CRAYlSH 8R WN, AMP TO MOIST. -
~ J-2 -

: ~ lgQ_,L - 1----

~ 
LEAN ClAY (CL) (7.0 - 9.0) - 'MTH SAND. BROWN, DAMP. -

a....:: J-3 -~ --
IRR.L - --

~ 
LEAN Ct.AY (CL) (9.0 - 11.0) - GRAY, MOIST. -

10........: J-4 
-~ --

l,qf\ - -

~ 
LEAN Ct.AY (CL) (11.0 - 13.0) -- \lATH SAND, BROWN TO GRAY, J-5 - MOIST TO VERY MOIST. 

12-...:: 

~ 
r----- J-6 -

~-"' 
- --po .C SILT SAND (SM) ~3.0 - 16.0) - BROV!tl, WET TO EE WATER. - :)0 c J-7 

1~ 
- :)0 c -;JO c ---po .c - J-8 --JO IC ·--.,... ..... -:)0 IC lftl 4 lf\ - r----
~ 

LEAN Ct.AY ~CL6~6.0 - 19.5) - \lATH SAND, R , MOIST. 
: - ~ --- J-9 

,a__: 

~ -- ····· --- % h.77 q 
---

?n -
P!IQ..ECT 11101.( NQ. 

IJ.lAAP-WASTE SUMPS LrtS-MW43 

OOOOS9 



027583 

HOLE NO UiS MW+-4-

DRIWNG LOG II)~S~ IHS'TAU.Al'I(H 

I~ 1 
SOUil-l~ST LHAAP SHEETS 

1. PAo.£CT 
UiAAP-WAS1t SUMPS 

10. SIZE AND T'IP( Of SIT 8" AUCER 
11. DAl\JW f'l)R fl.LVATlOH :!iHOW4 ( 7811 ... WSl.) 

2. ux:au~3~·- • Sl.flon) 3309300.20 Mst 

:1. DRIWHC ACDICY 12. YAHIJFAC'I'IJRfJrs Cit:SICICAliOII Of ORU. 

i\JLSA OIS'TRICT COE FAIUNG 1500 

•-HOI.£~- .......... - I 
11M lk ) UiS-MW+-4-

1:1. ~ Sl.l.l'lES I DISl\JitBED 1 2 I UHI)Sl\R'I(I) 0 

!>.HAlo!( Of DIIIULJI 14. TOTAL HUWB£11 COR£ 80X£S 0 
TOM BEA~RS 

1~ EI.£\IA1lOH GROU'<Q WAlEJI SEE REMARKS 
6. CIAECTlOII Of Ha.£ 1a. OATt HQ.£ IST~H/199 ... l~i~99 ... 00 'II:RliCAL OINOJH(D DtCO. fRClM ~T. 

17. EI.£\IAliOII TOP OF HOU: 197.5 
7. 1'HIOOI£SS Of 010"-''DEH 38.0 

1& TOTAL COR£ RECO-.o!Y rOR EIORINC 0.0 " a. OEPTH ORilUII INTO ROOC 0.0 

I. TOTAL DEPTH Of HOI..£ 38.0 t.IERUN DEAN 

ELEVA liON DEPTH LECOIO CJ.SSflCAliOII Of IIATDI~ %COR£ BOX OR Rfl,IARK$ 
(~} R£COY- SAWPI.E ~~ '- -- .... ol ERY NO. __... ot";; If --1} . h . d . t 

-
~ 

LEAN ctAY ~~~0 - 5.0) 
WATER ENCOUNTERED 0 6.0' - 'MlH SAND, R , t.IOIST. - ANO 20.0'. --

~ J-1 SAI.IPLE T'tPE ZONE -- AUGER o.o- 1:s.o - SPUTSPOON 15.o- JO.O 
~ ~ AUctR 30.0- 38.0 

1G? 'I 
-- 1--- SAt.IPLE DEPTH -

~ 
LEAN ClAY (ct.) JS.O - 10.0) J-1 o.o- 5.0 - SANOY. BROWN. OIST. J-2 5.0- 10.0 - - J-3 10.0- 15.0 -

~ 
J-... 1:S.Q- 20.0 - J-2 J-5 2o.o- 22.0 a.....: J-6 22.0- H.O 

- J-7 24.0- 26.0 - J-8 26.o- 28.0 - J-9 28.o- 30.0 
IR"7<; - ! J-11 3 .... 0- 36.0 1----

~ 
LEAN ctAY ~) (10.0 - 15.0) J-12 37.2- 38.0 

- SANOY, BRO ISH GRAY. ~RY - MOIST. 
1L..: -~ 

J-3 ---- ~ hA? o; 
--

IS.....: :)0 [C SILT SAND (SM) (15.0- 28.0) 

-po I c BROWN TO UGHT BROWN, v.u. 
-po c - J-4 

. -DO c - --DO ,c -:)0 jc za__: -·-:)0 ic -po lc J-5 --~0 - c --po - c J-6 -:)0 lc 24......: :----po lc - po lc J-7 --po - c ---:)0 iC J-8 -PO IC II':Q.o; "" - 1---- po IC SILT SAND (SM) ~8.0 - 32.0) -po I c UCHT BROWN, F'R WATER. J-9 --~0 c . - -- o oic ·-. - ..... -~ole Ill:""' ,., -
-

~ 
LEAN ClAY (ct.) ~0 - 38.0) - SANOY, BROWN, Y I.IOIST. ---

~ 
r----- J-11 -

3S......: 1----~ -- ~ 
'"Q .. - J-12 

---
.tn -

PRQ.£CT IHOI.E NO. 

- LHS-t.IW44 I LHAAP WAS'IE SUt.IPS 

000060 



HOLE NO LHS MW""5 
Cl.,.SICN 

DRIU.ING LOG SOUTHWEST li-IAAP lSMUT 1 
a:l SJI([TS 

1, PRQ.ECT 
lHAAP-WASlC: SU1.4PS 

10. SIZE A.NO l'IPE Of BIT a· AUGC:R 

t-:--;-;:;;:=::;--'"7;::=-::::----:=-::-,-------------lll' OAl\.tll f"l:ft El..EVATICN SHO"'" (7lltl or lll:il,) 
1. ~1JCK1'~.' •r~J 6960 4/,IU 3;309141.00 I.ISL 

l. DRILUNC ACEIICY 
TIJLSA DISTRICT COE 

11. IAANUI' ACTIJRER'S OESIQIA T1CN Of DR1U. 

1- F AIUNG 1500 

tl. CMJaJIDDI ~ I OIS1\JIIBED 14 I UNQsruRSED a 
14. TOTAL NU~BER CCIRE BOX£5 0 

t!l. ElLVAllO< CR~ WAltl! NOT DETERMINED 

6. OIR£CT10N Of H0.£ IS. DATE H0L£ ,. ST~700/1994 ~~~~99-4-
01:1 'ltRllCAI. CJIHQ.JNfl) ------ DElO. fR01o1 'wtln.}-::--:-::--::----.....l..-:..:!.~~.:;_;__,i.~:_:'UU~/:_;.;.l~--1 

17. ElLVA 110< 1tlP OF H0L£ 1 98.8 
7. THIOOICS:S OF CMRIUICOC 36.0 l& TOTAL CCIRE RtCIMRT f"l:ft 11C1!1Hc 0.0 
II. DEl"1l1 DII!U.ED INTO ROCIC 0. 0 

t. TOT AI. OEP'1lt OF HOU: 36.0 R. PETERSON 

EI..EVAllOI ~1101 OF IIATEIUI.S 
(~} 

a b a d 

J.11,;:w..Of!...._1--1--=-·IJI-,.·JIIl,...J!I\•GRA\11. {GC) (0.0 - 0.5) 
-v~ /- 'MTH SAND DARK BROWN MOIST. 
:~ !LAN ct.A Y (CL) (0.5 - 3.5) 
-~SANOY 'MTH GRAVEL. DARK BROYIN, 

: MOIST, ROOlt.ETS. 

- 'i 

1<:1.1 A 

10? n 

IRQ 1 

11'!4 fl 

171'1 II 

h74 R 

1!':4 R 

-=V~/ !LAN CLAY (CL) (5.0- 6.8) _ V ~ SANOY, BROWN, MOIST. 
- / 

-~V LEAN ClAY (Cl.l (9.7 - 12.5) 
:~ SANOY, UGHT BRDWN, VERY 
_ "//MOIST. 

1L.: ~'// 
- ~ ~ ~ ClAY SAND (SC) (12.5 - 14.2) 
: fl''j"~ ORCANISH BROWN, VERY MOisT. 

- SILT SAND (SM) (20.0 - 2-4-.0) :p ole GRAYISH BROWN, v.ET. 

_:pole 
:~=>ole 

?4. -Pole 
-PIOIC SILT SAND (SM) (24.0 - 34.0) 
: h 0 I ( BROWN TO UGHT BROWN, FREE -=5 ole wAn:R. 

:Pole 
2a....:P ole 

-Pole 
:pole 

_:pole 
:p OIC 

3~p OIC 
-Pole 
:pole 
-hl"'lr 
-~~LEAN ClAY (CL) (34.0 - 36.0) 
: // BROYIN, VERY t.IOIST. 

:\S - '// 

----- ---
d.l'l -

%COR[ IICX OR 
RECOil- ~ 

ERY HO. . , 

J-2 

1--
J-3 

~ 

J-4 

~ 

J-5 

f--
J-6 

1---

J-7 

~ 

J-8 

1--
J-9 

1---

J-10 

1--

J-11 

J-12 

l'ftO.ECT 

J-13 

~ 

J-1-4-

rrPE 
AUGER 

SAMPU: 
J-1 
J-2 
J-3 
J-4 
J-5 
J-6 
J-7 
J-8 
J-9 
J-10 
J-11 
J-12 
J-13 
J-1-4-

- ... 

LHMP-WASTE SUMPS 

ZONE 
0.0- 36.0 

OEPTH 
o.o- o.5 
0.5- 3.5 
3.5- 5.0 
s.o- 6.8 
6.8- 8.5 
as- 9.7 
9.7- 12.5 

12.5- 1-4-.2 
14.2- 15.7 
15.7- 20.0 
20.o- 24.0 
24.o- 28.0 

·2ao- :54.0 
- 34.o- :56.0 

IHOL£ HO. 

I U1S-MW45 

027584 

000061 



027585 

HOLE NO Ui$-MW-1-0 

~'. 
DRILLING LOG DI\4SCN IHSTAI..l.AllCN I~ 1 

SOUTiiWEST UiAAP SHE£1"5 
1. Pllo.ECT 10. SIZE AHO T'rl'( Of !IT 8 AUGER UiAAP-WASTE SUMPS 

11. OAl\.t.l ~ !ll;VAllQt :5HQ'WC (l!W lr IISI.) 

:z. ~~~7~ "'st.-) JJ09.J91.40 MSl i.· .. 
~ ... _ .. .:..· 

J. DRIWIIC: AAO(HCY 12. tu.IIUf AClURER"S O£SIQIAllQt Of CfiU. 

"TULSA DIS1RICT COE FAIUNG 1500 

~ ~.~.J::)- ... ..-..-
lUiS MW-1-0 

13. ~ SAioi'U3 I DCSMSEDa 1UHDISllJRSE])o 
!>. NNoiE Of tlliLUll 14. TOT.AI. NUW~ CXR: BOXES 0 

RAY VOLS 
1:1.. EUVAllOf ~ WA"lt:R NOT DETERMINED 

6. CIRECllOH Of HCU 111. DATE HOl.E IST~00/19~ ~~~994 00 'IER'IICAI. CJIMCUN£]) DtC:. f1!0ij \ofJIT. 
17. EUVATIOI TOP OF HOU: 19as 

7. THIOOIE:SS Of ~BI.IIDOf 17.J 
111. TOT.AI. CXR: RECO\<ERY ~ IICRHc: O.D s 

a. DEP1H DAIU.ED INTO ROCX 0.0 

t. TOT.I.I. CEPlH Of HOU 17.J R. PETERSON ,. : 

EllVAliCN DEP1H L.Ec:a«< ~liON Of IIATEIUU X CORE BOX OR RDIARICS 
(-.,u...) RECXI\0- ~ ~--. .. lllol 

ERY No. -::11--J . b c d . , 
-

~ 
LEAN ClAY ~Ct.6~0 - :.c) - 'MTii SAND, R , t.IOIST. - TYPE ZONE - J-1 AUGER o.o- 17.J - w -- SAMPLE OE?1H - J-1 D.o- 2.D 

101': c:; ., - - J-2 2.Q- 5.0 

: 

~ 
LEAN ClAY (Ct.) ~2.0 - 7.D) J-J s.o- 7.0 
'MTii SAND, ORGA ISH BROWN AND J-4 7.o- a.o 

: GRAY, MOIST TO VERY MOIST. J-5 e.o- 9.o 

-

~ 
J-6 9.o- 1.3.0 - J-7 13.Q- 15..3 - J-2 J-8 15..3- 17 • .3 -

-L.: 
: ~ --- --

~ --
s.......: J-J --~ -

lgLS_ -
1----

~ 
l..EAN ClAY (Ct.) ~.0 - 6.~ - SANOY, GRA 'YISH ROWN, 1.1 T. J-4 -

100 c:; R - --~0 IC SILT SAND (~ (8.0 - 9.0) -po IC BROWN AND AY, I.IOIST. J-5 

li'ICI'i.. 
: h ..... ,... 

r----

~ 
LEAN ClAY ~CL) (9.0 - 1J.O) - 'MTH SAND, ROWN AND CRA Y, - MOIST. 

10....: 

~ --
: 

J-6 - -

~ --
1L...: -~ --

IR."i.5 -
1----po IC SILT SAN~Sl.l) (1.3.0 - 15.3) - BROWN, • - :JO c 1~ -:JO c . J-7 

--- :JO :C -po IC 
IR.~? 

- - - --

~ 
l..EAN ClAY {Ct.) (1~.3 - 17.J) -'· - SANOY, BROWN, MOIST. 

1S....:: - J-8 -

~ --
11'11., 

- ---,a......= 
--- ----- ---

.,n -
Pfto.ECT' IHCl£ NO. . 

LHAAP-WASTE SUMPS LH$-MW48 

0000~2 



027586 
HOLE NO LHS MW47 -

(_.~--
.. ::..~;~.:-~ 

DRllJlNG LOG 1lli\1SICH 
IHSTAUAllCH ISHW 1 SOUTl-tWEST LHAAP CF1 SHfiTS 

1. PRo..E:CT 10. SIZE AHO T'IPE Of BIT 8" AUGER LHAAP-WASlt: SUMPS 
11. OAl\Aol r~ EILVAT104 SHOYIH ( lBII Ill" WSI.) 

2. ~~%so~'-"' sr.u..; ::3.309.3.36.60 MSL 
12. IWIUfAClUR(R"S OCSICHAllON r:F DA1U. .l. DRIUJHC ACDICY 

TULSA DISTRICT COE FAIUNG 1500 

4. ~ .. ..a.~)- ... ~- I LHS MW47 
ll. 0\€NIURJEN SMoPUS I CliS'lURB(D 9 I UNCIIST\IRSEl) 0 

:1. N .... E OF DRIU£ll 14. TOTAl. NUWIIER COR£ !IOX£S 0 
RAY VOILS 

I~ El.EVAllON GROUICl 'IIIA1ER NOT DETERMINED 
6. OIR£CTIOH OF Ha..£ 10. OAT[ Hill£ I ST~00/1994 J ~~994 00 'IERllCAL CJINQJNC) DEC. FltOU "GT. 

17. EUVAnCH TOP Of' H0U: 197.9 
7. TMIOOIESS Of' O'IERI!lRlOI 16.0 

18. TOTAl. CORE RECO'IERT f~ 80RIHG 0.0 X 
a. OEP1H ORIU.fD INTO ROCX 0.0 

I. TOTAl. OEPlM Of' Ha..£ 16.0 R. PETERSON 

El.EVA11CH DEPTH LECD«l QJ.SSiflCA 11CH Cl' IIA ltRIAI.S X CORE BOX~ RDIARKS 
(~I-) R£COY- 5AW'U: 

(DrfhJ !hoc. - - *""' "' ERY NO. ~ole.. If~) 
0 b c d . , 

_Jl_ 

-

~ 
FAT CLAY (CHJ (0.0 - 4.0) - 'MTH SAND, 8 O'IVN, MOIST. - TYPE ZONE - J-1 AUGER 0.0- 16.0 - -

SAMPLE DEPTH -- J-1 0.0- 2.0 
~ t--- J-2 2.0- 4.0 -

~ 
J-3 4.0- 6.0 - J-4 6.0- 8.0 - J-5 8.0- 10.0 - J-2 J-6 10.()- 11.6 - J-7 11.6- 1J.J -- J-8 1J..J- 14.0 - J-9 14.0- 16.0 

1Cl1 q 4 - r--

~ 
LEAN CLAY (CL) (4.0 - 8.0) - SANOY, BRO'M'I, MOIST. --

~ 
.I='J - ---

L..: t----~ --- J-4 - -~ --
LB9....9. .A - --

~ 
LEAN CLAY (CL) (8.0 - 10.0) 

: BRO'M'I, MOIST. 

-

~ 
J-5 -:: --

1R7_Q 10 - --

~ 
LEAN CLAY (Cl) (10.0 - 11.6} - SANOY, GRAY, MOIST. - J-6 -~ - -

LB.fi...i - r-
12......: fJO IC SILT SAND (SM) (11.6 - 1.3.J) 

-po I c SRO'M'I, FREE WATER. 
J-7 -po IC --po IC 

tB4_1i 
-_... r--

~ 
LEAN CLAY ~Cl6~J..J - 16.0) J-8 - 'MTl-t SAND, R , MOIST. 

1~ t----

~ 
J-9 ---- - ·-- ... -~ -

il.at_g_ ...1.6._-

----- ---
1a.....:. -- -----= C< 

-.-\___ __ .-
-

?n -
PRo.ECT IHOLE NO. 

LHAAP-WASTE SUMPS LHS-t.4W47 

0000{;3 



l 
\._.: • • • J • • __ .:-

HOLE NO LH5-MW48 

DRILLING LOG SOU1HWEST 
INSTAI..I.All~ 

LHAAP" !SHEET t 
OFt SHEETS 

t. PRo..ECT 
LHMP-WASTE SUMPS 

10. SIZE NID T'rPE Of_ SIT 8" AUGER 

MSl 
12. IUoHUf AClURER"S OE:SQIA~ Of CAIU. 

TULSA DISTRICT COE FAIUNG 1500 

I DISl\JROO) 4 I UNQSTIIRSED 0 

0 
1~ El..EVAllOf ~ WAlEII NOT DETERMINED 

.. OIREC1l011 OF HQ.£ 18. DAlE HCl£ I ST~00/1994 l81r~994 
~ 'ftR1IC.Al CJINQJH(I) ------ DEC.. F1!0II '01". t-,-7.-El..EV-A-110H--TCP-OF-HCU..___..;._....;_ __ _,__~1~9.:,..9.-1---I 

7. THtOOIESS Of~ 17.0 l8. TOTAL <XlRE R(ar.en' ~ IICRINC 0.0 
I. OEP"IH DRIU!II INTO ROCX 0.0 

l'l4, 

1'ln1 

IR? 1 

0000£4 

17.0 

b a d 

-~/FAT CLAY (CH) (0.0 - 5.0) 

~~·~.·-· 

~~ :0 
-'"I O e SILT SAND (SM) (5.0 - 9.0) 
- '-' GRAY, YET'. 

a......:o o e 
-D 0 e 
:p o.e 

_:p o
1

e 
:J ore cJ ole 
-Dole 
:o ole 
-'"linlr 

-~/:~ L.EAN Ct.AY (CL) (15.0- 17.0) 
-// 'M1H SAND, BRO~ AND GRAY, 
:~MClST. 

16...:~ 
~@ 
---

,a_: 
-------:. --.,n -

R. PETERSON 
BOX OR 
SAiof'l.£ 

HO. 
I 

-
J-1 

f-

J-2 

-

-
J-3 

P!IO.£CT 

TY?e: 
AUGER 

S.WPU: 
J-1 
J-2 
J-3 
J-4 

LHAAP-WASTE SUMPS 

ZONE 
o.o- t7.o 

OE?1H 
4.o- 5.0 
B.o- 9.0 

14.0- 15.0 
t5.o- 17.0 

027587 



027588 

HOLE NO lJ-i$-MW49 

DRILLING LDG 
OI.,.SICN INSTAU.A~ I~ 1 

SOUTI-t'M:SJ LHAAP Slo!Eri'S 
I. PRo.ECT 

lJ-iAAP-WA.STE SUMPS 
Ill. SIZI: NIO T"'IPE Of BIT a· AUGER 
11. OAl\.JW ~ fJLVA~ Slo!O'IIIH (Tal rr w:it) 

2. ~~%47t9Q"'• rr llaiiM) 3309023.40 I.ISL 

:1. CRIWHC ACDICY 12. WAHUf ACl\.JRER"S OESQIA llCN Of ORU 

TULSA DIS1RICT COE FAIUNG 1500 

4.HCI.E~-..,.....,.uu. l 13. O\o€RilUfiDOI SAWP\.ES I OISl\.JRSED 5 I UNOSl\I&J) 0 ..,. ,_ ) lJ-iS-MW49 

~ H .... ( Of ORIU.ER 14. TOTAL NUIIIlER COR£ SOX[S 0 
TOM BEA~RS 

1~ D.LVA11CN GRQ.tjO WAlDI NOT DETERMINED 
I. CIRECTION Of H0..E 18. OA TE HOI.£ I ST~19/1994 ISWirrnss4 130 'IERllCAL t::JIHQJND) O[G. F'ROW 'IERT. 

17. D.LVA110H TOP Of HOU: 1sa7 
7. 11iiOOI£SS Of O'IEIIIIUIDEM 16.0 

1& TOTAL COR£ R[~Y fOil liORINC 0.0 X 
a. DEPlH ORII.UD INTO ROCK 0.0 

t. TOTAL OEPlM Of HQI.E 16.0 JO CAI.IRUO 

£l.(VA11CN OEPlM l£CENO Cl.ASSif1CA llCN Of WA TERIAI.S X CORE BOX OR RDIAAICS 
(Daal>Uall) II[ CO¥- SAWPU: (Drf~ ~ ..,._._ .. CII fll 

EJIY NO. -~etc..lt--t} 
0 b c d . I a 

-

~ 
LEAN ClAY ~CL6~·0 - 7.s_; - 'Mlli SAND, R ISH GRA , - MOIST. SAMPLE T't?E · ZONE --

~ 
AUGER 0.0- 10.0 - SPUTS?OON to.o- t6.o -- SAMPLE DE? TI-t 

L...: ~ J-1 z.o- 7.5 
-

~ 
J-2 7.5- 10.0 - J-J 1o.o- 12.0 - J-4 12.Q- 14.0 - J-5 14.o- 16.0 -:: -~ -

~ 
: 

~ - J-1 - l -- --

~ -s.....: -
: 

-= ~ t<H? 
-- t----: :)0 I c SILT SAN.zJSM) (7.5 - 10.0) a.....: 

PO IC BROWN. • --PO IC - J-2 -po c - -JO 
~ : 

IRR 7 1n - JO 
ClAY SAND (SC) (10.0 - 12.0) -w BROWN AND GRAY, WET. 

-- ~ J-J 
-
- 7 

IR~ 7 1? ..y9.A 
t-----:JO C SILT SAND (SM) (12.0 - 14.0) - JO C UGHT BRO'M'I, Y£T. --JO ,C J-4 -:: 

- po lc -po IC IR.4 7 , - t-----
~ 

LEAN CLAY (CL) (14.0 - 16.0) - 'Mn-t SAND, BRO'M'I, MOIST. --

~ 
J-5 -:: 1-···- .... --

IR? 7 1Fi -

----- ---
,a_: 

-- ...... --
-:: 

--
?n -

PROJECT IHCI.E NO. 

lJ-iAAP-WASTE SUMPS LHS-MW49 

0000£5 



· ..... ~ ........ •· 

c~~-r;.~~\ 

~ ......... 

HOLE NO LHs-MWSO 

DRilLING LOG IX"'SION IHSTAU..A 1ta. 

l~ 1 
SOUIHWEST LHAAP SHEETS 

1. PRo.ECT 10. SIZE AHO T'IPE Of II T 8 AUcc:R LHAAP-WASlE SUMPS 
11. OA'l\Aol ~ fl.f:VATION SHO'If4 (1fW .- IIIS1) 

2.~~~ol!~ ... -; 3308485.70 loiSl 

J. ORIUIHG ACEHCT 12. I&AHUF AA:'IUII£lrS OE:SICMA TION Of C11U. 
1\JLSA OIS1RICT COE FAIUNG 1500 

~-~.~)- ............ -I LHS l.lw:iO 
13. ~10001 SoiY'l£5 1 OCS1\JRBED 14 IIJIOSI\IRI!ED o 

~ HAW( Of ORIU..£R 14. TOTAL NUWBER CCilE BOXES 0 
RAY VOILS 

1!1. El.EVA110N ~WATER NOT DETERMINED 
6. DIRECTION Of H0..£ 10. O"TE HOLE J ST~00/1994 I ~994 00 'IERnCAL I:JJIIQ.JH£I) DEC.. FR01o1 '01'. 

17. El.EVA110N TOP Of HOLE 201.9 
7. lMIOOIESS Of CMRBI.R:lEN 26.5 

16. TOTAL CCilE RECCMRY ~ 11CA1HG 0.0 " 8. OEPlH DAIUED INTO ROCX 0.0 
'il. TOTAl. ll(plH Of HOLE 26.5 R. PETERSON 

ElEVA liON D£P1)I l.Ec:DIO cu.s:9flCAliON Of IIA~ X CORE BOX OR RDIARICS 
~lbo) REQlY- 5Aiof'\.E ~--- ... ~~~"" ERT NO. fto../1..-,c) . b 0 d . I .. -

~ 
LEAN CLAY ~0.6~·0 - 2.~ - 'M"TH SAND, R , vc:RY OIST. 

J-1 - T'YJ)E ZONE -~ AUGER o.o- 28.5 -
100 0 - t-

~ 
LEAN CLAY (0.) ~0 - 4.~ SAI.IPLE OEP'TH - J-1 o.o- 2.0. 

:L.: SANOY, BRO'M'I, Y loiOIS • 
J-2 J-2 2.o- 4.0 

- ~ J-3 .c..o- 6.0 
107 a - J-4 6.o- 7.0 

-

~ 
LEAN CLAY ~0.) (4.0 - 6.0) . 

t-- J-5 7.o- 12.0 
- 'M"TH SAND, RO'M'I, MOIST. 

J-6 12.o- 13.5 - J-J J-7 13.5- 16.0 -~ J-8 16.o- 17.0 - J-9 17.o- 16.0 
1Q"\ q F; -

1--- J-10 18.o- 19.0 
-~ LEAN CLAY (et.) (6.0 - 7.~ J-4 J-11 19.o- 23.3 

10..1. 0 - SANOY, BRO'M'I, VERY loiOIS • J-12 23.3- 24.3 

- SILT S»j~SM) (7.0 - 12.0) t-- J-13 24.3- 26.5 
- po lc BRO.,.,., • 

J-1 ... 26.5- 28.5 
-po lc --po IC s._: 
-po IC J-5 -po lc --po lc - - ::>0 lc -- ::>0 IC IRQ 0 ,., - -: ~ 

LEAN CLAY (0.) (12.0 - 13.5) 
'M"TH SAND, ORGANISH BROWN, J-6 

IRA 
: MOIST. 

~ 
FAT CLAY ~) (13.5 - 16.0) r----- ORCANISH OWN, loiOIST. - J-7 

1S......: -
tAt; 0 -

-
~ LEAN CLAY ~) ~-0 - 17.0) 

1---- SANDY, BRO , • 
J-8 

1~4 q -
@ LEAN CLAY_JO.) cl17.0 - 18.0) -- J-9 

lA~ 0 1R -
UQH BRO , M ST. 

- I I SILT (loll) (18.0 - 19.0) t-
J-10 

lA., 0 - SANOY, UCHT BROWN, WET. - --= po IC SILT SANO ~) (19.0 - 2J.J) 
-po I c YEU.O'MSH ROWN, WET. --po ,c . 

2t.....: J-11 -po lc - ::>0 lc --- po IC 
17R F; 

-bo lc --- t- --
2<L-: c:0 :~~/~·"Yfh~~:uedo~~~Y J-12 

hn" 

-

~ 
LEAN CLAY (0.) (24.3 - 2~ 1---

- SAND~ BROWN AND GRA~ • - J-1:5 - ~ -
h7r:; d. -

27-=-

~ 
LEAN CLAY ~~26.5 - 28..5) 

~ 

WI'TH SAND, 'MSH BROWN - AND CRA Y, vc:RY MOIST. J-14 --~ - ---· 
17~ 4 -

: -
~n -

Pft0.£CT 

~=MWSO LHAAP-WASTI: SUMPS 

0000£6 

027589 



I 
t __ 

I 

DRIU.ING LOG SOUTHWEST 
1. PRG..ECT 

LHAAP-WASTE SUMPS 

3307497.40 

TULSA DISTRICT COE 

4. HC:U: NO. (Ao - .., ....... !liN 
,_ lh -1 LHS-MWS1 

TOM SEA '.£RS 

INSTAU.A llOH 
LHAAP 

10. SIZE AND T'YPE ~ BIT 8" AUGER 

12. loiAHUFACruR(R"S DCSI~AnON ~ ORU. 

FAIUNG 1500 

14. TOTAL NUI.IBOI alfiE BOXES 

HOLE NO. LHS-MWS1 
51-E:.e:T 
('T1 SHErTS 

MSL 

1:1. El£VAUON CRCUIO ,. .. 1'0! NOT DETERMINED 

16. DAll: H0.£ ST~20/1994 g§W}~994 
------ 0£<:. F1IOW -.ofT. t-,-7-. _EU\I_A_U_ON_TOP __ OF_HOI.£,___...;...__;, ___ ,__...;...2~0:':5.:-:-4-----4 

7. THIOOIES:s ~ O'IEI!B\.ACOj 19.0 

a. DEPlH OIIIU!D INTO ROCX 0.0 

19.0 

LEAN C:..AY (Cl) (0.0 - 13.0) 
'MTH SANO, BRO'WN, IAOIST. 

LEAN Cl.AY (Cl.) (13.0 - 16.0) 
SANOY, Yal..O'MSH BROVwN AND 
GRAY. I.IOIST. 

SILT (ML) (16.0 - 19.0) 
SANDY, SROVwN, VERY t.IOIST. 

1&. TOTAL alfiE R(CO'IERY FOR 9Cf!IHC 0.0 

JO CAMRUO 

lt CORE 
RECX!Io<

ERY 

PRO.l(CT 

BOX OR 
SAWPI.E 

NO. , 

J-4 

OVERORill...ED Ha..E 'MTH 
1 a· HOU.OWSTEM AUGER TO 
SET WELL . 

SAMPLE TYPE ZONE 
AUGER 0.0- 15.5 
SPUTSPOON 15.5- 19.0 

SAMPLE 
J-1 
J-2 
J-3 
J-4 

DEPTH 
4.Q- 5.0 
8.0- 10.0 

13.0- 15.0 
17.0- 19.0 

HOU: NQ. 

LHAAP-WASTE SUMPS LHS-MW51 000(}07 



···tt .... -.•,.:; 

027591 
HOLE NO LH5-MV.S2 

DRILLING LOG I Ol ... S~Qj INSTAU.An~ I Sl1rLT 1 
SOUil-iWEST LHAAP ~, ~ErT'S 

1. Pllo.£CT 
LHAAP-WASTE SU1.4PS 

10. SIZ£ AHO T'!Pt Of BIT a· AUCC:R 
11. OATUol rOR El£V•'I'IC)j S110 ... ('IBIIorw.) 

2. ~~%44~·- "'Sl#j""'J 3308619.60 t.ISL 

J. CRIWHC ACEHCY 12. WAHIJf•Cl\JRER"S OE:SlCN•'I'IC)j ~ DfiiU. 
1\JLSA DISTRICT COE FAIUNG 1500 

•. ":t.~J- ... .,_, - IL.Hs t.jW52 
IJ.~SNoAD I OISTUR!Ifl) 8 I VNOIS'l\IRBED 0 

!>. N.w£ Of ORIU£R 1-4. TOTAL NUWBER CORE BOXES 0 
RAY VOILS 

1~ EI..(V•n~ GRD..Oo<O WAlDI NOT DETERMINED 
6. OIR£Cl10N Of HQ.£ 18. DATE Ha.£ I ST~00/1994 I ~~994 00 vtRncAL t::l1HC1JHDl DEC. Fl!OII IIERT. 

17. EI..(V•llON TOP Of HaL 202.5 
7. lliiO<NCSS Of Ow:RIIUROOI 22.0 18. TOT AI. CORE R[CO-.(RY FOR IIORINC o.o " & DEPTH DRIU..Eil INTO ROOC 0.0 
I. TOTAl. DEPTH Of HOI.£ 22.0 R. PETERSON 

ElLVAn~ OE?TH ILCO«< CI..ASSflCA n~ Of lolA TERIAI.S X COR£ BOX OR RDIARICS 
Co.-.•""'} RECOY- s.u.PIL (~-- .... ., DIT NO. oC~J(--f) . b c d . r 

-

~ 
LEAN CLAY (Q.) (0.0 - 2.0) - ct..-Ml., SANOY SILTY ct..AY, BROYIN, 

J-1 - wn TYPE ZONE - ~ AUGER 0.0- 22.0 -
?N'l c; - r--

~ 
l.£AN CLAY (Q.) (2.0 - 4.0) SAMPLE OEPil-i 

;-
WITH SAND, REDDISH BROWN, J-1 0.0- 2.0 

L.: MOIST. J-2 J-2 2.0- 4.0 - ~ J-3 4.0- 7.5 
10~ c; - J-4 7.5- 10.5 

-

~ 
FAT Cl...AY (CH) (4.0 - 7.5) 

r-- J-5 10.5- 13..0 
J-6 1J.o- 17.0 - Wlil-i SAND. REOOISH BROWN,MOIST J-7 17.0- 20.5 -- J-8 20.5- 22.0 - J-3 L:: --~ -

1<1'\ n - ! --

~ 
LEAN CLAY 6ct..) ~7.5 - 10.5) - SANOY, RED ISH ROWN, MOIST. -

s_:: J-4 -~ --
1o? n -

~ 
LEAN CLAY (Q.) (10.5 - 20.5) 

r---- Wlil-i SAND. BROWN TO YBJ..OWISH - BROWf\1, MOIST. J-5 
1:L....:: -~ -- --- -

~ --
,s_: J-6 -

~ 
---- - --

~ -
tS......: 

-- J-7 -~ -- -
18'7_0 -

'---
2C 

~ 
FAT CLAY (CH) (20.5 - 22.0) 

- YBJ..O\Ir\SH BROWN, MOIST. J-8 

t~n c; -
-- - ·-..... - --

2L..: ----- ---
27-= -

~::t-~~: .... ,. - ------••• ;:~.t ;. -- : -
~n -

PRO.ECT IHa.£ NO. 
LHAAP-WASTt SUMPS LHS-MW52 

0000~8 



( 
I 
\ 
'"~-L~· 

(:. 
~ 

HOLE NO Ui5-MWS3 

DRILllNG LOG l ClloiSIOH SOUl'Hv.t:ST 
IHSTAU.Al"'Qf 

LHAAP 1~1 a 1 SHEETS 
1. Pfio.ECT 10. SIZE ~ T'IPE OF an a· AUGER L.HAAP-WASTE SUIAPS 
1-.:--:-::::==---,::--~~::-:::=:r-----------i 11. llAlUW f"OR !J.£VA TIOH SHO- (1BW .,. .w:itJ 

2. ~~~0~- OI'Sf<lfion) 3309905.00 MSL 
12. IAAHUf ACl\JRE!I"S OCSICHA liOH Of ORU. 

1\JLSA DISTRICT COE FAIUNG 1500 

l UHQS1UISEJ) 0 

~ ...,...£ OF ORIWJI TOM SEA ~S 14. TOTAL HUWI!EJI CORE BOXES 

1~ W:VA110H ORCI..l'fO WAlER NOT OETERI.AINEO 
a 

4. OIAECTIOH Of HQ.£ 1L DATE H0U: ST~20/1994 ~~~~994 
00 VERliCAI. 01NQJNfl) DEC. FliOiol 11€RT. t-------...._ __ ....;. __ __._~':::'::--::----i 

7. THIO<NESS OF OVERBI.ftCOI 14.0 

e. OEI'nt OIIIU.Ell lHTO R0C1C 0.0 
I. TOTAl. OEPnt OF HQ.E 14.0 

W:VAliOH 

----- ---
2...-..: 

: 
--

QJ.SSif1CA llOH OF lolA TERI.Al.S 
("-$>U...} 

SILT (r.tL) (0.0 - J.O) 
SANOY, aROWN. 

-~~ FAT a..AY (CH) (3.0 - 5.5) :II'/ 'MTH SAND, BROWN, r.tOIST • 

.._:II'/ 
j~ 
:;/~ 

17. W:VA1104 TOP OF HQ.E 195.0 

1L TOT~ CORE RECOII€RY FOR aORIHc; 0.0 

JO CAMRUO 

J-1 

RDURKS 
(DrUr>, u.... - - doplll , 
-C~Mmt. -'"- If_._,} 

_g_ 

SAI.IPLE: T't?E 
AUGER 
SPUTSPOON 

SAMPLE 
J-1 
J-2 
J-J 
J-4 
J-5 
J-6 
J-7 

ZONE 
0.0- 8.0 
ao- 14.o 

OEPl'H 
J.O- 5.0 
6.0- 6.5 
a.o- 10.0 

10.0- 12.0 
12.0- 13.0 
13.0- 13.5 
13.5- 14.0 

:V~ / ll:AN CLAY (Cl.) (5.5 - 7.2) 
S....:: ~ 'MTH SAND. GRA 'YISH BROWN, ~y 

j~wasr. 

1~1"i 

_,I FAT a..AY (CH) (7.2 - 13.0) 

~~ ~~ - ~AY. W~~ TO ~y 

·---=~ 
~~ 
~~~ 

:lli_ 

--IL" ..til FAT a..AY (CH) (13.5 - 14.0) 
__1A L.l r.s:~ A v "'n ·~:~on\M. lt"'IC:T 

----
-:: --

,a_: 
·---- ---

1a........: ----- ---
?n -

J-3 

t-

J-5 

PRO.A:CT 

r-·-...... .... 

L.HAAP-WASTE SUMPS 

!HOI.£ NO. 

I LHS-MWSJ 

027592 

0000b9 



r-·, 
\:. 

DRlllJNG LOG 
I. PRo..ECT 

UiAAP-WASTE SUMPS 

.3310539.00 
l. ORIWNC ACOICY 

TULSA DISTRICT COE 
4. HCl.E HO. (M- ... ..._, Uh I . 

"'"' • ....!w) UiS-MWS4 
!>.. NA!oO( Of DRIU.EII 

TOM BEAVERS 

INST AIJ.A nat 
LHAAP 

10. SIZE AHD T'IPE Of BIT 8" AUGER 

12. I.IAHUF AC1I.IREll•s O£SICHA nON (:1' ORU. 

rAIUNG 1500 

HOLE NO Ui5-MWS4 

lsan 1 
!::1' 2 SHEETS 

MSL 

ll. 0\QSURDOI SAWP\.ES I DISlURSEJ) 15 I UHDISlURS(I) 0 

14 TOTAL H\lt.lf£R COR£ BOXES 0 

1!5. EL£Vt.nON CRo.JNO WAlUI NOT DETERMINED 

Ill. DATE Hill£ I ST~22/1994 I ~~994 
------ DEC:. FROW "YDIT.f-I-:-7.-£1..£\1-A_n_ON_TOP_!::F_HOU:I..-.....:...;.~:..:.......:....:.._~:....:....::1~9.;,..1.~1 ;.:_;._-I 

Ill. TOTAL COR£ R£COIIOIY rOR BaliHG 0.0 
a. D£P1H DII1U£l) liTO ROO( 0.0 

t. TOTAL OEP1M a: Hou: +4.0 

IB.4_1 

IR"I 1 

rRn I 

II';\ 1 

b c d 

~ Q.A Y SAND (SC) (0.0 - 2.0) 
:~ BROv.N. 

=~ 
-~ LEAN ClAY (0..) (2.0 - 6.0) 

1
~ •n>< SAND, ORO .... "'RY WO<ST. 

"=~ - II SILT (ML) (6.0 - 7.0) 
- 'MTH SAND, GRAY, MOIST. 

-~///LEAN ClAY (0..) (7.0 - 8.0) 
~V /// SANOY, BROWN AND GRAY, VERY 

-V // LEAN ClAY <..0:1..~8.0 - 9.0) 
g -V // 'Mlli SA~~~ BROWN AND GRAY. 

RY 1.401;:,!. 
-..._ ~ r SILT SANO JSMJ._~.O - 11.0) 
-.J 0 :'-GRAY, VERY MOIST. 

-=::)ole -
_ ~ ClAY SAND (SC) (11.0 - 13.0) I., - BROv.N, WET. 

1- vt 
- ).,A 

--= .... 0 I c SILT SAND (Siol) (28.0 - 33.0) 
. _ o.J BROv.N, FREE WA lf;R. 

-:)ole 
'" ::::, OIC 

JO CAI.IRUO 

X COR£ IIOX OR RDiN!XS 
II£ COY- S...PI..E Carta., u- _,.. - '*"Ill ., DIY HO. --...c";;lt--1) . I 

SET v.fl.1. 'Mlli 10• HOU.OW 
STEM AUGER. 

f--
SAMPLE T'rPE ZONE 
AUGER o.o- 5.0 

J-1 SPUTSPOON 5.0- 22.0 
f-- AUGER 22.0- +4.0 

SAMPLE DEPTH 
f-- J-1 2.0- .3.0 
J-2 J-2 4.Q- 5.0 

J-3 6.o- 7.0 
J-4 7.0- 8.0 
J-5 e. a- 9.0 

- J-6 9.o- 11.0 
J-3 J-7 11.o- 13.0 

J-8 13.Q- 15.0 
- J-9 16.Q- 17.0 
J-4 J-10 19.Q- 21.0 

J-11 24.0- 26.0 - J-12 30.D- .32.0 
J-5 J-13 34.Q- 36.0 
f-- J-14 3ao- o~-o.o 

J-15 43.5- 44.0 

J-6 

-
J-7 

f--

J-8 

-
f--
J-9 

-

J-10 

-
- --- ..... 

-
J-11 

PRO..£CT IHCU NO. 

027593 

UiAAP-WASTE SUMPS I LHS-t.IW54 

0000?0 



027594 
HOLE NO LHS-MWS~ 

DRIWNG LOG 
01\oiSICH IHST AlLA 1lCJj 

~~ 2 
SOU1HWEST LHAA? SHE!TS 

1. PRo.£.CT 
LHAAP-WASTE: SUMPS 

lQ. SIZ.E AHO rrP£ ~ BIT a· AUCER 
11. OAlUII FeR QLVAllOH SHO .... (1811 tr >a.) 

:z. ~~%5~,-., sr.t~ooJ 3310539.00 !ASl 

l. DRIUJNC Aa:HC'Y 
12. IU.HUf ACTIJREJrS OE:SJQIA nON ~ ORI.l. 

'TULSA DISTRICT COE FAIUNG 1500 

4. HQ.E NO.~-""........,- I ll. O\I€1BJIOOOI s.uM'l£5 OISlUIIS(l) 
15 I UNOISI\.eiED 0 

..,.. "" J Lr!S !AWS~ 

~ N .... ( ~ ORIU.EJI 14. TOTAL NUioiii(R CORE BOXES 0 
TOM BEAV£RS 

1~ QLVA110H GROJNO WAltR NOT DETERMINED 
6. DIRECTION ~ H0..£ 1&. DA Tt HOI.£ I 51~22/1994 1mr;m,994 

131:1 WJ'tliCAI. c::JIHQ.JNED D£C. FliOII 'GT. 
17. QLVA11CN TOP r:l HO..£ 191.1 

7. THIO<N£SS r:l O'IERill..ftOOj ~.0 1&. TOTAl. CORE RECCMJIY FOR BORIHC 0.0 % 
&. OEPlH DRIU.ED INTO ROCX 0.0 

i. TOTAl. DEI'1H r:l HOI.£ ~.0 JO CAt.IRUO 

ElLVA11CH OD'lll L£c:DIO a.ASStlCAnCH r:l WATERIAI.S X CORt BOX at Rfl,IARIC$ 
(~lloo) RECOY- SAWPL£ {lHaof t.I'IM. - - ... ol ERY NO. -~.t~lt--t/ . b c d . I 

-~oc SILT SAND Ji_M~ ~0 - 3.3..0) -ooc BROYIN, FR A 
J-12 --boc - - poe ---p OiC 

L5B._ 1 ~"'I -

-po jC SILT SAND (SM) (33.0 - ~1.7) -po IC BROYIN, ¥rET. - --po IC - -po lc J-13 --po IC JS.....: f-- :)0 IC --00 c -00 c - l - po c ---po iC 3~ J-14 

- :)0 lc - :)0 IC : f---

- 00 IC -po IC -
d.Q - '"''" 

,,.... 
4:z.__ 

~ 
LEAN a.AY (CL) {41.7 - ~.Of - 'M1H SAND, GRAY, ~RY t.IOIS • ---= ~ tr-rs-147, -

-
4S.......:: 

----- ---
~ 

----- ---
5~ 

----- -- ·-. --- ..... 

s..,.____: 
-
: -

-:: 
--

57-= --
1.:· - -·----

= -
l':n -

NO.. I PROJECT 

~AAP-WASTE SUMPS 

000071. 



027595 
HOLE NO LHS-MW55 

DRIU.ING LOG _I 01\IISICN IHST AU.A 1ICN 

I~ 
, 

SOUTH \'lEST L.HAAP SHELTS 
1. PRo.ECT 

LHAAP-WASTE SUMPS 
10. SIZE AND T'rPE Of !liT a· AUGER 
11. CIA 1UW f'OR El.EVA 11Qol SH01i01 (lBII.,. WJ 

2. ~~%04~~- _. SIAdoll) 3310173.10 I.ISL 

l. ORIWNG ACOICY 
12.. IIAHUF AC1UR£R"S OE:SIQIA l1al Of ORIU,. 

1\JLSA OIS1RICT COE F'AIUNG 1500 

~-~lle~)- ... ..._..CIIIo 
ILHS-MW55 

1l. O'o€RBUAJDI ~ I DIS'IIJR9ED 1 I UNOISI\JRI!ED 0 

!>. II...U: Of' ORIU.ER 1<4. TOTAL NUMBER CCJIE BOXES 0 
RAY VOILS 

1!>. El.EVAnCN GRCUID WA'IDI NOT DETERMINED 
6. OIR(Cllal or HClL 11. DATE Ha.£ I 51~00/1994 I ~~994 00 "<O!llCAL Cl1NOJII£D DEQ. F1IOII '<EJn. 

17. El.EVA nCN TOP Of' HOI..E 196.4 
7. THIO<NE:s:S Of' 0"<0!~ 17.5 11. TOTAL CORE RECO\'ERT R:R BeRING 0.0 X 
I. DEPTH DRIU.ED INTO ROOt 0.0 
I. TOTAl DEPTH or H<ll.E 17.5 R. PETERSON 

El.EVAliCN DEPTH U:c:a«< CUSSJACAnCN Of WATDII.-ui X CORE Bale OR RDiARICS 
(~-} RECOY- SAioP\..E ~Uno. ---..-0/ ERY NO. ~*;"~ . b a d . I 

l/( 1/f" Q.A Y SAND (SC) (0.0 - 2.0) -ZA ~ REDOtSH BROv.N, MOIST. 

~ 
TYPf.: ZONE -

~ J-1 AUGER · o.o- 17.5 - - lA SAMPLE DE?1H - lA~ J-1 o.o- 2.0 
IQ4 4 , 

r-- J-2 2.D- 4.5 
-

~ 
LEAN ClAY (a..) (2.0 - 4.~ J-3 4.5- 9.3 - SANOY, BROv.N, VERY 1.1015 • J-4 9.3- 11.0 - J-5 11.D- 1.3.0 -

~ 
J-6 13.D- 16 • .3 - - J-Z J-7 16 • .3- 17.5 --.,____: ~ t<l1 Q 

-- --

~ 
FAT ClAY (CH) (4.5 - 9 • .3) - GRAYISH! BROWN, t.IOIST. - ---

s......: ... 

~ 
..... -... J-3 --
: 

a_: 

~ : -
nll7..1 -= - r---: 

~ 
LEAN CLAY ~ ~-3 - 11.0) 

,a._: GRAYISH BR , OIST. 
J-4 -~ --

lA<; 4 -

~ 
FAT ClAY (CH) (11.0 - 13.0) 

r----- GRAYISH BROWN, MOIST. -
12........= J-5 

-~ --
:R'I d. -

IC SILT SANO (S~J13.0 - 16.3) 
r---- po - UGHT GRAY, WATER. - JO c 1~ -;:)0 :C -po iC J-6 : - po tc - JO lc - -· --po lc ~ 

Hi._: 
lAO_! --

~ 
LEAN ClAY (CL) (16 • .3 - 17.5) - 'MlH SAND, CRA YISH BROWN, VERY - J-7 - t.IOIST. 

17!\.Q 
---,a......: 
---- ---

-:: --
?n -

Pfto.ECT IHOU; NO. 
L.HAAP-WASTE SUMPS u.IS-MWS5 

Ooof·,..-1'" 
V 111.-v 



I 

C: 
HOLE NO LHS-MWS6 

DRilliNG LOG IOI ... SIOH IHSTAI.l..ATIOH 

I~ 1 ~ErTS S0Uni'iY£ST LHAAP 

LHAAP-WASTE: SUMPS 
10. SIZ£ .uiD T'YPE ~ SIT 8" AUGER 

:3:310568.50 MSL 
12. WAHUfACTURE.R"S OE:SlQlA110H ~ ORU. 

1\JLSA DISTRICT COE CI.IE 75 

4. HOl..E HO.~- ... .... oftj - I 
- lh ) LHS MWS6 

1.3. O'oOISURJEJI ~ I OISlURSEll. 8 I UHOIS'I\JRilED 0 

!I. H.AW( ~ ORILJ.fll 14. TOT .AI. NUI.t801 COR£ BOXES 0 
TOM BEA 'vt:RS 

1~ El..£VA110H CRllU'<O WAlDI SEE REMARKS 

le. DATE HOI.£ I ST~22/1994 1 ~~994 
------ D£C. fROII IIERT. r1-::7 ... El..£V:-::-.. ,.110N:-:--TOP---a':-Hau:-'--...:..=--.....L.;..;.:~1:;;:9;.:5-.4~---f 

7. TltiO<HESS a' OIIERBI..ROEM 20.0 

a. DEP1H DRIWll liTO ROO: 0. 0 

t. TOTAl. DEP1H a' HOU 20.0 

El..£VA110H 

IR4 4 

17R Q 

b a d 

~ QA Y SANO (SC) (D.O - :3.0) : "M REDDISH BROWN, MOIST. 

-~ 
- ~vi-

c~~ 
=~ =m 
-~~ l.E:AN CLAY (Cl.) (:3.0- 5.7) 
-~ Q.-ML SILTY Wlni SAND, BROWN 

i~£(ST. • 
~~. 
a_:~~~ LEAN CLAY (Cl.) (5.7- 11.0) _ 0"~ Wlni SAND. BROWN TO GRAYISH 

~~ BRO.-. MaST. 

~~ 
~~ ~~~ 
:@ 
-~ / FAT CLAY (CH) (11.0 - 14.0) 

~~~--•o~. 

~~ 
1 =./.1 

-p 0 C SILT SAND (SM) (1+.0 - 16.5) 
=p O 'C BROWN, FREE WATER. -=J ole 
:J OIC 

1cPOC 
-0 0 c -= SAND Sl~ML) (16.5 - 18.5) -= BROWN, • 

--
,a...._:: 

--
-~LEAN CLAY (Cl.) (laS - 20.0} 

•n 1 ~ QU >ISH BR"""• '<ERY MaST. 

~ARUE TRANSUE 

X CORE BOX~ 
Af:CO'o'- SAI.ti'I.E 

ERY HO. . , 

0.0 

WATER ENCOUNTERED 0 14.0' 

OVERORil.l.£0 HOl£ Wlni 
tO" HOLLOWSTEM AUGER TO 

~ SET v.ru_ 

r-- SAI.IPLE T'tPE ZONE 
AUGER 0.0- 16.0 

-
J-2 

-

7-:J -

-
J-4 

-

-
J-5 

-

SPUTS?OON 16.D- 16.9 
AUGER 16.9- 1a0 
SPUTSPOON tao- 20.0 

SAMPLE 
J-1 
J-2 
J-J 
J-4 
J-5 
J-6 
J-7 
J-8 

DEPni 
1.5- 2.0 
4.0- 5.0 
6.5- 7.0 
9.0- 10.0 

12.0- 13.0 
15.0- 16.0 
17.0- 18.0 
1as- 19.5 

-·-...._ 
J-6 

f.---_ 

PROLCT 

J-7 

1-
J-8 

027596 

LHAAP-WASTE SUMPS IHOU: NO. 

LHS-I.IW560 00 Ot13 



'~ ... ~ 

DRILLING LOG SOU1HWEST 
I. PRo.t:Ci 

l.HAAP-WASlt: SUMPS 

3310398.60 

TULSA DISTRICT COE 

LHS-MW57 

RAY VCliLS 

l.HA.AP 
10. SIZE AHO T'IPE a Ill 8" AUGER 

12. loiAHUI'ACliJRDrS OE:SI~ATION a CIAII.L 

FAIUNG 1500 

1~ TOTAL HUWI!Ell CORE BOXES 

HOLE NO. Ui5-MWS7 
SHEET 

a1 SHEETS 

MSL 

UNOISlURIIED Q 

1!1. EU:VAnOH ~o WA1ER NOT DETERMINED 

18. DATE Ha.£ ST"W;r00/1994 ~994 
------ DEC. F'ROII 'GT. 1-,-7-. _EU:V_A_n_OH_TOP ___ a_HQU;L...--....:....;...;.:. __ .....JL.....::..:..-:1-:9~7-:.7::-;..---J 

1L TOTAL CORE RECO'oolfRY Fat IICRIHC 0. 0 " 8. OEP1H DRIIJ..ED INTO ROCX 0.0 

G. TOTAL DEP1M a HOLE 14.5 R. PETtRSON 

El£VA liON OEP1H I.ECOID Q.ASSFlC.A liON a IIA l[RIAI..S 

000074 

c-.,.,, 
d 

LEAN CUY (Cl) (0.0 - 2..0) 
SANDY, REDOISH BROYIN, MOIST. 

FAT ClAY (CH) (7.0 - 14.5) 
BROWN, t.lOIST. 

AND 

X CORE BOX OR 
R£1D\1- ~ 

ERY HO. , 

T'!'?E 
J-1 AUGER 

SAMPLE 
J-1 
J-2 
J-3 
J-.... 
J-5 
J-6 

J-5 

J-6 

·-··----, 

PRO.ECT 

UiMP-WAS'TE SUMPS 

ZONE 
o.o- 14.5 

DEPTH 
o.o- 2.0 
2..Q- J.O 
3.Q- 5.0 
5.o- 7.0 
7.0- 12.0 

12.Q- 14.5 

HOLE NO. 

l.H5-IIIW57 

027597 



(:~;, . 

~:;> 

HOLE NO LHs-MV.S8 

DRIU.ING LOG ICI-..SIOi INSTALU.nOi ~~EET 1 SOUiHWEST UiAAP OF1 ~EEl'S 
1, PRO.ECi 

LHAAP-WASTE SUI.4PS 
10. S1Z1: AHO rtPE Of Ell a· AUGER 
11. DAnAI l't1' [l£VA T10i 910WI (l!lwriiSl.) 

z. ~~~o.:i~ ... ., St-.J 3308107.20 MSl 

J. CRIWNC: AC(HCY 
12. loWIUf AC'JURER'S CE:siCNAllON Cf' 0R1U.. 

n.JLSA DISTRICT COE FAIUNG 1500 .. ~.~)-"" .._,- I LHS MW58 
13. IMJaJRlOI -.a I DlS'lURBED 11 I UHOISl\JRSED 0 

:., NAW( Cf' ORIUDI 14. TOTAL HUWBER CXRf BOXES 0 
RAY VCILS t:.. EI..EVAnQi ~ WAlER NOT DETERMINED 

6. Dllill:llON Of HCU Ill. DATE HQL I ST~00/1994 18f~99-4-130 'ftR1lCAI. OINQJNED DEC:. FllOII 'G'T. 
17. EI..EVATIOI TOP OF H0U: 200.2 

7. ntiO<NE'SS Cf' OYERtJ.RlEN J-4-.0 ta. TOTAL OORE RE~ F1:R IICRHc: 0.0 X 
& D£PlH DRIULD 1111'0 ROCK 0.0 

I. 10TAL OEP1If Cf' H0U: J4.0 R. PETERSON ' I 

El.£VA1KIN OEP1If U:CENO ~lKIN OF IIATERIALS X CORE 8C»t OR RDiAIUCS 
(~} RECO¥- SAiol'l.£ ~- ....... jjoo/ ERY ~ . b 0 d . *;11--r) 

- II SILT ~L~ (0.0 - 2.0f - SAND , ROWN, t.IOIS • J-1 - TYPE ZONE 
tga_2_ - AUGER o.o- J4.o --

~ 
LEAN ClAY (C..) ~2.0 - 7.0) - SANOY, BROWN, OIST. J-2 SAMPLE OEPni - J-1 0.0- 2.0 

-L.: 1--- J-2 2.D- 4.0 -

~ 
J-3 +.o- 7.0 - J-4 7.o- 9.0 - J-J J-5 9.o- 11.5 - J-6 11.5- 14.5 -- ~ J-7 14.~ 17.0 

tgl? - r--- J-8 17.o- 22.0 

~~ 
LEAN a..AY )f) (7.0 - 11.5) J-9 22.D- 27.0 
'M1H SAND. ROWN TO BROWN AND J--4- J-10 27.D- JJ.O 
GRAY, MOIST. J-11 JJ.o- J-4-.0 

~ l -
J-5 

IRR 7 -12-..:: 

~ 
LEAN Q..AY (C..) (11.5 - 14.5} - SANOY, BROYIN, 'IERY IIICIST. - J-6 -~ -

R"'7 
- --

~ 
LEAN CLAY ~a..) (1-4-.5 - 17.0) - 'MTH SAND, ROYIN AND GRAY, J-7 1S....:: VERY MOIST. 

IR~? 
- ~ - --..JV 

I'- SILT SAN~~ ~ - 33.0) -:)0 IC BROVIN, WATER. - --:)0 c -00 c J-8 
2a_: 

-po c - po iC --po ic -- --:)0 IC - :)0 c 2-L.:: -:)0 c J-9 --po c -po !C -: 
- :)0 lc --:)0 c 2S.....:: -:)0 c --po c -po iC J-10 - --- ----:)0 IC ---:)0 c J~ 

MR7? 
-:)0 c - r:;::;;-
·:~// LEAN Q..AY ~Cl) (33.0 - 3-4-.0) 

hSfL.' 'MTH SAND, ROYIN AND GRAY, 

- VERY MOIST. --
:ss....:: - . .. 

: 
-= ---

.tn -
PRO.£CT .. ~!~ . 
LHMP-WASl£ SUt.IPS s-~o~wsa 

027598 

0000~;'5 



027599 . 

HOLE NO u-ts !.IWS9 
r,::>., 

DRILLING LOG 
01\oiSICN INSTAU.A TICH I~ 1 

SOUiH'M:ST LHAAP SHa7s 
1. PRO..ECT 10. SIZE AHO l'rPE CE Bll 8" AUGER l..J-IAAP-WAST£ SUMPS 

11. OA lUll f'Ofl EI..CVA TlOH 910"'" ("IIlii rr WS.) 

2. ~~%11~~~-., Sf•-) .J.J0788J.40 t.ISL 

l. OAIWHC .t.COIC't 12. I.IAIIUF" ACl'URER"S OCSICHA nON CE ORU. 

lULSA OISiRICT COE CME 75 

4. Ha.£ ~ - "" ohWI9 - I ll. 0'<£18.110001 5.Uoi'I..E:S 1 01Sl'UR8fl) 20 I UNOISlU'I8ED 0 
""" ,.., ) LHS-MW59 

5.. N .... ( CE ORIU£11 1-4. TOTAL NUIIIIER alRE BOXES 0 
TOt.! BEA~RS 

1~ EI.EVAnCN ~ WATEJ! SEE REMARKS 
6. OIRECTlOH CE Ha.£ 18. OA TE HOI.£ 1 ST"'&~2S/1994 lar;~994 co VERnCII.. c:::JIHO.JH£D OEQ. FROII '<ERT. 

17. EI.EVAnOH TOP or Hou; 201.1 
7. 1liiO<N£SS or O'<ERIUIDE)j 49 • .3 

1& TOT AI. alRE RtCO'<ERY rOR IIORIHC 0.0 % 
a. OEPlH ORIUfll INTO R00C 0.0 

t. TOT AI. OEPlH or Ha.E 49 • .3 OiARUE TRANSUE 

EUVAliON OEPnt L£(;(N0 a.ASSif1CA net~ or IIATDIAI.S % CORt BOX OR RDIN!ICS 
~) Rtc:tJY- SA.Ioii'U: (0..~ ... - .. ., "' 

ERY NCl. . b . d . , - ot";;N--1) 

-

~ 
LEAN ClAY (C..) (0.0 - 9.0~ - SANOY, BROWN AND CRA Y, RY WATER ENCOUNTERED 0 6.0' - loiOIST. - USED 1 o• HOU.OWSTEJ.I -: ~ AUC£R TO SET v.fl.L 

-- SAMPLE T'tPE ZONE 
~ AUGER o.o- 11.0 

-~ 
SPUTSPOON 17.o- 42.-4-- AUC£R 42.-4-- 49 • .3 - 1---

_:::_ J-1 SAMPLE DEPTH 
-

~ 
~ 

J-1 4.0- 5.0 - J-2 7.0- 8.0 - J-J 10.o- 11.0 
~ J-4 13.D- 14.0 - J-5 15.0- 17.0 -

~ - J-6 17.5- 18.0 - ,____ J-7 18.5- 19.0 -- J-2 J-8 20.o- 20.5 
- ~ 

J-9 24.5- 25.0 -~ J-10 26.o- 27.0 - J-11 29.-4-- 29.8 
1~1 g - J-12 29.5- .31.0 

-

~ 
LEAN CLAY (CL) (9.0 - 12.0) J-1.3 .3.3.5- .34.0 - 'MTH SAND. BROWN AND GRAY, J-14 J7.D- J7.5 - VERY MOIST. 

,____ J-15 Ja.o- 39.0 -
-: ~ 

J-3 J-16 40.o- 41.0 

f---
J-17 42.D- 42.4 - J-18 46.D- 47.0 - J-19 47.o- 48.3 

IRQ 1 1., - J-20 -4-8.3- 49.3 
-

~ 
LEAN ClAY (C..) (12.0 - 14.5) - BROWN AND GRAY. VERY MOIST. - f-.--~ J-4 -:: 

1---
1RF; F; 

-

·~ ~ 
LEAN CLAY (CL) (14.5 - 17.2) 

1---- SANOY. BROWN AND GRAY, WET. 

--~ J-5 -
1A"I q 

-: 
-~ :~T~d, 'c'}A~

1lNb BRhBJ/,V(RY t:r-o-
IR., Q tS......: 1---

-1"-"1'-' 
t ~ SlLT SAND (SM) (18.2 - 22.5) tr-r--po BROv.N AND GRAY, WET. 1----PO lc --: 

-po lc rr-a--po I< f-----.. 
2~ -po lc -po jc -

!7A II -hlr lr 
-K..r;--f a..A Y SAND ~C) (22.5 - 28.2) 

. ....._ 
.... 

~ 
CRA Y AND 8 OVt'N, WET. -

2~ 
~~ -w tpr-- 1---
~ --~ 

~ - J-10 
27_::. '-----~ - -·----

l7? q 

-: 

~ 
LEAN C1.A Y (C..) (28.2 - J2.2) 
'MTH SAND, BROYIN AND GRAY, - VERY MOIST. 

tEE -
I 71 ~n -

-~--;... 

PIIO.LCT IHOU: HO. 

UiAAP-WASTE SUt.IPS LHS-t.IW59 



HOLE NO u-tS-1-4WS9 

DRILLING LOG SOUniWEST u-tAAP I~ 
INSTAI..L.All()f 

1. Plio..ECT 1a. SIZI: AHO l'IPE Of" BIT a· AUGER u-tAAP-WASTE SUMPS 

12. IIANUf"AC1VROI'"S DE:SIOIA"DON Of" CRU. 
TIJLSA DIS1RICT COE CME 75 

i. HQ.f NO. (Ao- ... ..._ tlh J ll. 0~ s.u.oP\.[S JDIS11JRSED20 IUHCIS!Ul8EDO 
'""' ,.. _...) u-tS-'-4WS9 

!1. AWE Of" 0R1UD1 14. TOTAl. NU.,tl(R alAE BOXES 0 
H TOM BEA"v£RS 1:1.. EUVAnON GROJoiO WAlDI SEE REMARKS 

6. DIRECllON Of" IICU 11. O"TE HOU: IST"'bfl72S/1994 J~;p~994 
00 'iDI"DCAI. c:::JIIIQ.JHQ) DEC. fROII loOT. t-:: ........ ::-:-:-:-:--~::--I--.:.-....:.... __ ..J.......;.:..;4:1~ /-:-1 ;...__-f 

17. EUVAnON TOP OF' HOU: 201.1 
11. TOT AI. alAE RECO\oOIY FOR IICRING 0.0 

A OEP1H ORIU!D INTO ROCX 0.0 

lllRQ 

1'\ll_4 

I~.R 

49 • .3 

b G d 

-1' " 'Mlri SAND, BROwN AND CRA '{, 
-~1~/ LEAN ctAY (Cl) (28.2- .32.2) 

~~VERY MOIST. 

-h 0 ( SILT SAND (SI.4) {.32.2 - 41.5) 
J~~ 6RQ'M'j TO REDDISH BRO'M'j, FREE 

:,b 0 ( WATER, 40.0'-41.0' 'Mlri GRA"v£l 

-Po c 
_:p O[C 
:p OIC 

3~p ore 
-P o!e 
:p 0'( 

-=p o,e 
:pore 

3a....:P ore 
-P ote 
:pore 

-=pOle 
:o 0 c 

42-.: --
: 

---:: --

SILT (ML) (41.5 - 44.7) 
SANOY, DARK GRAY, FREE WATER. 

· 4:1.-'"'1 otr SILT SAND (SM) (44.7 - 47.0) 
-...., t'" DARK GRAY AND BRO'M'j, FREE 
:p O[e WATER. 

-=p 0 e 
-.:::..o 
_r- - SILT SAND (SM) ( 47.0 - 48..:3) 

~ -Pore DARK GRAY,~. 
~htr..Lr 

-V _/, LEAN ctAY (Cl) (48 . .:3 - 49 • .3) 
-~ 'Mlri SAND, DARK GRAY, MOIST. 

- ---
SL 

--
: 

- ---
s<L..: ----- ---
57-= ----
.---:: --
..lin.-

CHARUE !RANSUE 
X CORE 80)( OR 
RECO¥- SA.WI'I..E 

ERY NO. . , 
J-12 

r---

IJ-Pt 

r--
J-15 

r---

r
J-16 

-

r-
J-18 

r
J-19 

t--
J-20 

PRo.E:CT 

---- .. _ 

u-tAAP-WASTE SUMPS 

027600 



~~-, 
\.~-.. ··. 

HOLE NO LHS-I.IWSO 

DRILI.JNG LOG SOUll-lWEST LHAAP 
IQ. SIZE. AHO nl't OF BIT a• AUGER I. Plio.ECT 

LJ-IAAP-WASTt: SUMPS 
l-:;--;-;;;::-;-;;;:;::--;;;==:-::-=:-.-----------jl1, DA-n.a. f'tR D.l:VA~ SI1QWj (JrlU .,. liSt.) 

2. UX:.O,I]QIL9'"~.· ·-·~-~ 69!l/ ~40.UU • 3309450.00 

TULSA DISTRICT COE 
12.. WANUFAC1\JRER'"S OESIQIATIOH OF 0R1U.. 

fAIUNC 1500 

!SHEET 1 
r:F1 SHEll'S 

I.ISL 

IJ. ~ SoOioR.ES I OIS'IIJRBfl) 12 I UNDSTIJRS(I) 0 

14. TOTAL HUWIIER talE BOXES 0 

Ill. D.l:VATICN CJIO..tiO WA'Itll NOT DETI:RI.IINEO 

Ill. DATE HCU IST~00/1994 18f.t~994 
------ DEC. FliOII 'tOT. J-=--::-::-:::-:--::---::-1--:-__..:'~..;._--~;.:.'~W~/l~--f 

17. El..£VATICN TOP OF H0.£ 195.6 

111. TOTAL talE RECOIIERY FtR EICRHC 0.0 
II. DEP'!H ORIU.ED INTO ROC::K 0. 0 

101 F; 

----- ---
3.........: 

--

27.0 

SILT (I.IL) (0.0 - 4.0) 
SANOY, OARK "rU.l..OWISH BROVtN, 
MOIST. 

_:p Q[CSILT SAND (St.l) (4.0- 7.5) 
_h I r 'I'EU.O'MSH BROWN, t.IOIST. 
-~Or'-cP o[c 
-P o[c 
:p o[c 

IRA 1 -r, l""lr 

R. PETERSON 

ll: CORE BOX OR 
REeDY- ~ 

ERY NO. 
• I 

J-1 

J-2 

J-3 

J-5 

~ 

TYPE 
AUGER 

SAMPlE 
J-1 
J-2 
J-3 
J-4 
J-5 
J-6 
J-7 
J-8 
J-9 
J-10 
J-11 
J-12 

h
·-·. 1" -~I.}") a.AY SAND (SC) (11 • .5- 12.:5) 
I"'-'--'. '.__'(-vA_Lr DARK YEU.O'MSH BROVtN AND .....,.........__-+-_-_ _,V,....~~ /_......., 'I'EU.O'MSH BROWN ANO UGHT GRAY 

-v~ /., ~OlST. ANQJLAA ROCK. 
_:~LEAN CLAY (CL) (12.:5 - 16.0) 

- Yllll-l SAND. l.lcHr GRAY ANO 

-

1~ ~ Yal.O'MSH BROWN, IAOIST. 

-~ 170" 

-:'f' ~ UGH GRAY ANO DARK YEU..O'MSH 
-~~FAT CLAY (CH) (16.0 - 19.5) 

~~~ Bl«li,N, "OIST. 

17B_1 =,~ 
17

c:; -~v(- a.AY SAND (SC) (19.5 - 20.2) 
p..t."'-So.-+---==hi'~~UGHT GRAY AND YEU...O'MSH 

t7n., 

,. : ~ ~ ~ BROWN, ~. SMALL AMOUNT Cf" 
2,__ f"'-j"O..., BLAO< STRINGERS. 

: G Q ~~~~~ASCJl~~~l SAA~J) 
7 / ": Yru.O'MSH BROWN WET. 

-_!i''t_''L_ CLAY SAND (SC) (22.3 - 25.4) 
!A'vr UCHT GRAY AND YEI..l..O'MSH 

- :,;;:.;; BROWN, WET, SILTY. 

2~~ 

=m 
_,. ... 'Mll-l SAND, YELLO'MSH RED AND 
-~FAT CLAY (CH) (25.4 - 27.0) 

- "" .... UGHT GRAY, DAMP • 
.,7 - I 

----= ---
'In -

J-7 

r--

J-8 

~ 
-
J-10 

r-- --'· 

J-11 

-
J-12 

-- .. 

Pft0o£CT 

LHAAP-WASTE SUMPS 

ZONE 
o.o- 21.0 

DEPll-l 
o.o- 2.0 
2.Q- 4.0 
4.o- 7.5 
7.5- 6.3 
6.3- 11.5 

11.5- 12.:5 
12.3- 16.0 
16.o- 19.5 
19.5- 20.2 
20.2- 22.3 
22.3- 25.4 
25.4- 27.0 

027601 ,, 



027602 

HOLE NO u;s I.IW61 

DRILUNG LOG I OI"'SCN INSTN..l.I.T104 

I~ 1 SOUlriWEST LHAAP SHErT'S 
1. PRQ.ECT 

lJiAAP-WASTE SUMPS 
10. SlZ£ AHO T'IPE OF BIT 8" AUGER 
11. OAlUII ~ El£YAT'IOH SHO'tiiN ('IIlii ... WSl.) 

2. ~~~5~~-., SI•-J JJ1J186.20 I.ISL 

J. OAIUJHC ACENCY 12. IINIUF AClURE!f"S CE:SIGNA llCN OF ORIU. 
TULSA DISTRICT COE FAILING 1500 

-+. H2f-fie~)- ... ftWI9 rm. I LJiS-I.IW61 
l.l. O'o€RBURlDI s.u.FI.£S I OISlURBED 15 I UNOISl\JRIIED 0 

!I. """"£ OF ORilUR 1-4. TOTAL HUIIBER CXJl£ B0X£S 0 
RAY VOILS 

l!i. El.EVAT104 ~ WAlEll NOT DETERMINED 
6. OIR£CTIOII OF Ha..E 18. DATE Ha.£ 1 51~00/199~ l8ri~994 co 'tERllCAI. CliNQJH£1) DEC:. FROII 'tERT. 

17. El.[VA T104 TCf' OF HQ.E 195.-4-
7. l'HIOOIE:SS OF O'tER~ 26.5 

1& TOTAL CQAE RECO'ff:RY Ftlll IICRINC 0.0 X 
I. OEPlH DRIU.ED INTO ROCK 0.0 

I. TOTAL OEPlH OF HOU 26.5 R. PEn:RSON 

EI.£VA11CN OEP1H U:COIO Q.ASSflCA"Daj OF IIAlmALS X CCRE IICOC OR ROIARICS 
(-.-,} R£CCY- SAN~'~.£ ~--. ..... « 

b 
ERY NO. ~It--t} . .. d . , 

-
~ 

LEAN CU.Y ~Cl)~O.O - 9.0) - Will-i SAND, TR G BROVIN Will-i - BROYINISH YEllOW TO UGH GRAY, J-1 TYPE ZONE --: ~ 
MOIST. AUGER ·o.o- 26.5 

- 1-- SAM Pl.£ DEP1li - J-1 o.o- 2.0 
3.....:: J-2 2.0- 5.0 -~ J-2 J-3 5.0- 9.0 - J-4 s.o- n.o 

: J-5 11.o- 1-4-.0 

- J-6 1-4-.Q- 16.5 -

~ - J-7 16.~ 19.0 - J-8 19.0- 20.0 - J-9 20.o- 21.3 a_: J-10 21.3- 22.0 - J-11 22.Q- 22.6 -

~ J-J 
J-12 22.6- 23.7 - J-13 2.:3.7- 2-4-.9 - J-1-4- 24.9- 25.5 - I - J-15 25.5- 26.5 -~ -

IR~ a - 1----
~ 

FAT ClAY (CHk{9.0 - 11.0) - Will-i SAND, S ONG BROVIN ANO 
J-4 - LIGHT GRAY, t.IOIST. -

1.1!4 -: --

~ 
FAT CLAY (~ (11.0 - 1-4-.0) 

1,__::; 
GRAY AND ONG BROWN, t.IOIST, 
SOME BLACX ORGANICS. • - J-5 = 

LRL4 -= - --
~ 

LEAN CU.Y (Cl) (14.0 - 19.0) 

1~ 
LIGHT GRAY AND YEU.OWISH BROWN 
MOIST TO VERY t.401ST, TRACE OF J-6 : 

~ 
BLAO< ORGANICS. 

: - 1----

~ - ~y SAND (SC) (19.0 - 20.0) J-7 ,a_:: SC-SM, SILTY CLAYEY SAND, 

: YEU.OWISH BROWN AND UGHT GRAY 

~7R 4 
V£T, ClAY LENSES, TRACE OF" 

-
~ 

BLAO< ORGANICS. r-

- CLAY sAND ~~sc,u2o.o - 21.~~ J-8 
L25._4 - YELLOWISH BROWN, FREE WATER. -+ SMALL LIGHT GRAY CLAY LENSE. - il.EAN CLAY {_~). ).21 • .3 - 22.0} J-9 

1741 
2t-:: ~ ~Nrr; ~$.· ~O~.BRO'Nii 

17:'! 4 -V/// r~ CLAY l.~~22.0- 22.~d 
'j:'1Q 

11'12._8 -///: SAND~~ BROWN AN p=n-
~ GRAY.· -
=~ 

LEAN ClAY (Clw22.6 - 23.7) J-12 
--. ---~ 

171 7 
~~WISH BRO 'M1li GRAY, 

r-24--

~ 
LEAN ct.AY (Cl) (23.7 - 2~ - SANOY, YEUO'MSH BROWN, , J-13 

11n.:; - LIGHT GRAY CLAY LENSES. 

-
~ 

LEAN CLAY (~ (2-4.9 - 26.5) 1-J=Tr - DARK YEUO'M BRO'Nii WITH 1---- GRAY TO YEl.!..OWISH BROWN, VERY J-15 -lBR_<l - MOIST TO '-IOIST. 

27-= 

: -------:: --
'!n -

PIIOooECT IHQ.E NO. 
LHMP-WASTE SU~PS u;s-~W61 000{)79 



HOLE NO LHs-~ws2 

DRILLING LOG I D\ISI~ 
SOU1HWEST LHAAP r:~ 1 

9iffiS 
I. PRQ..ECT 

l.HAAP-WASTE: SUI.IPS 
10. SIZ£ AHO l"IPE OF Ill a· AUGER 

3314542.70 MSL 
12. WNIUFAClUREJI"S OESI~AliOH OF Ci11U. 

TULSA DISiRICT COE FAIUNG 1500 

l OIS'lUR8Q) 21 1 UNOSlURSfll 0 

1._ TOTAl NUWBOI ~ BOXES 0 

1~ EUVAn~ ~ WAlER NOT DEl"ERMINED 

te. DATE H<1.E IST~l00/1994 1~7~994 
------ DEG. fR011 '.£1fT. J---------l--~;..:._~_.J....:.:!,..:IOO:.:.:../.:..:.:l:...:__-1 

17. !UVA~ TOP OF H0.£ 189.0 
7. lliiCOIESS OF OllER~ 27.6 1& TOTAl CORE R£c:mmv Fa! IC:RIIIC 0.0 
a. OEPlH DRIUfD INTO ROCIC 0.0 

9. TOTAl. CEPlH OF MOl£ 27.6 R. PETERSON 

1P.7 n 

!R'>-11 

1.<!?11 

1RI17 

17Q, 

hrra 

17R n 

h74"i 

17"1 n 

b c d 

-~FAT CLAY (CH) (0.0- 2.0) 
:~ ~ 'MlH SAND, -ralO'MSH REO, 

~~ NQST, SCM£ CRASS. 

~ :~ 
-~ FAT ClAY (CH) (2.0 - 4.0) 
-~ DARK YEU.O'MSH BRO~ 'MTH 
- YEll.O'MSH RED AND GRAY, THIN 
~v~ LAioiiNATES. MOIST, SOME GRASS. 

4 =V/ 
-~FAT ClAY (CH) (4.0 - 7.0) 
-,.- , 'M1H SAND, UCHT GRAY AND 

~~ YEl.LO""": RED, NQST.LANONATED 

~~ =~ 
-~~~.: LEAN ClAY (CL) (7.0 - 8.3) 
:~ 'MTH SAND. LIGHT GRAY AND 

a_: ///GRAY, MOIST. 

- 'l/ 
:VV~ LEAN ctAY (CL) (8.3 - 9.7) ...,...... 
-~V / YEU.O.,.SH BROWN 'MTH GRAY. ""-' 

- I'// VERY SILTY. 

: '// 
10.....::~~ LEAN CLAY (CL) (9.7 - 12.0) 

_ ~ SANOY, YEU.O'MSH REO 'M1H 

~~ """""· .u. """'sm. 

·~ :~ 
-V~ / LEAN CLAY (CL) (12.0 - 13.0) 
- V /// UGHT Ol.J~ BRO~ AND UGHT 
: '// BRO~ISH GRAY, V£T, VERY SILTY -f/.t% LEAN CLAY (CL) (13.0 - 14.5) 
-~ YEl.LO'MSH BROWN AND UGHT 
:~ GRAY 'Mll-i DARK YEU..O'MSH BROWN 

1-L...:: /// VERY MOIST. 

: '/'/ 
:V~ / LEAN ClAY (CL) (14.5 - 16.0) 
-~ SANOY, YEU.O'MSH BRO~ 'Ml'H 

: /// iRACE 0"' GRAY, V£T. . 

1R : '/"~ 

: DARK YELLO'MSH BRO~. VERY 

_:~~ LEAN CLAY (CL) (16.7 - 19.2) 
-~V / BRO~ AND UGHt GRAY AND 

1 S.......:~ MOIST TO MOIST. 

=~~ CLAYJCI:) f19.2- 19.6) 
: '/ / UGHT YEU..O'MSH 'sRO't\tol, FREE 

t.:a A - '//WATER, VERY SILTY. 

1 ,_~u. -V//~- ClAY_(cq (19.6- 20.~~ 
F""-'"'--+----1'-/~' /:.,.,c..,..q /YElLOW AND UGHT GRAY, VERY 

• RQ , .,, - / / / MOIST. 

X talE BOX OR 
RECO\'- SAioF\.E 

Dn' HQ. . t 

J-1 

f-.--

J-2 

f--

-
J-3 

~ 

J-4 

1---

J-5 

1---

J-6 

1---

J-7 

f-.--

J-8 

1--

J-9 

1--
J-10 

1---

J-11 

1--

J-12-··· 

IJ=rr 
J-14 

P!lo.E:CT 

RDIAIIICS 
(~--- .... ol ot.;;lf..-c) 

T'I'PE ZONE 
AUGER o.o- 27.6 

SAMPLE OEP1H 
J-1 o.o- 2.0 
J-2 2.Q- 4.0 
J-J 4.Q- 7.0 
J-4 7.Q- a.J 
J-5 8.3- 9.7 
J-6 9.7- 12.0 
J-7 12.Q- 13.0 
J-8 13.Q- 14.5 
J-9 14.5- 16.0 
J-10 16.0- 16.7 
J-11 16.7- 18.0 
J-12 18.Q- 19.2 
J-13 19.2- 19.6 
J-14 19.6- 20.4 
J-15 20.4- 21.3 
J-16 21.3- 22.3 
J-17 22.3- 23.1 
J-18 23.4- 23.8 
J-19 23.8- 24.7 
J-20 24.7- 26.4 
J-21 26.4- 27.6 

--- -~ 

X 

l.HAAP-WASTE SUMPS 
IHO.£ HQ. 

LH5-1.4W62 

000080 

027603 



027604 

HOLE NO LHS-MW62 

DRilliNG LOG I OI ... SIOI 114ST AU.-\ nOj l:u; 2 SOUl'HWEST LHAAP SHE!TS 
1. ~o.ECT 

l..HAAP-WASTE SUMPS 
10. SIZ[ AHO T'I'P( ~ aT a· AUGER 
11. DA liN P'tll fl.riA ~ SHOW! (JlWriiSt) 

2. ~~%o~"'St"tldnJ JJ14542.70 MSl 

J. OAIWHC AC(HCY 
12. IIAHUfACl\IRER•s OCSICNAnO. Of 0R1U. 

TIJLSA DISTRICT COE FAJUNG 1500 

··~.~)- ... ..-..- I LHS I.IW62 
IJ. ~IUlf lWoi>U:S I DIS1UR8ED 21 I UHDSTURSED 0 

~ NNoolt Of DRIU£R 14 TOT AI. NUWBER CORE BOXES 0 
RAY VOILS 

I~ EU:VA~ ~ WAlDI NOT DETERMINED 
6. OIRECllON Of HCU: IG. DATE HOI.£ I srWoo/1994 lfff~994 Oll -.o~nCAL CJ114Q.JHED DEC. FROW "01. 

17. EU:VAliON TOP Of H01..E 189.0 
7. THIO<NE:SS Of OIID!a.RlEM 27.6 

I& TOTAL CCRE R£CO'f£RY fO'I B0R1HC 0.0 " a. OEP1H DliiU.ED 114TO ROO( 0.0 

ll. TOTAL OE:P1M Of HCU 27.6 R. PETI:RSON 

fl.riAnOj OE:P1M U:COIO CUSSII'lCA~ Of WA~ ll: COtE BOX OR RO.IARICS 
(,.._._) RE~ 5At.F\.£ (a.a., ,.._ - -. .... "' EJIY NO. ~-=.:"~) 

0 " 0 d . , 
IAAI\ -//~ LEAN CLAY (0..&~9.6 - 20.4~ J-14 

~ 
'fELLOW AND U GRAY, YER -- MOIST. J-15 -
LEAN CLAY ,iC..J S~0.4 - 21~6. 

lfi7 7 - - C..-1.41.. SILTY CLAY Wll'H SAN , --
~ 

'tELLOWISH BROWN AND UGHT - lGRAY~ VIET. J-16 

lfifi 7 
22......: ~o~l ~~~2~~-o~·ttJ - ~ -% 

'fELL.OWISH BROWN, VERY MOIST. - I..£AN ClAY j?-J ~:U.J - 2J.~J, J-17 -
Lfi."ig ~ C..-1.41.. SILTY CLAY Wll'H SAN , 

f----
~ 

'tELLOWISH BROWN Wll'H UQiT - \GRAY. FREE WATER. 1J-18 
tl';o;? - LEAN CLAY % 23.1 - 2f~l 

2"--

~ ~~~ ~ rrARY~ ~:-WIT 
f---

- J-19 

'"" ~ 
- ~~ ~J ~r,.:citoVE-a~~ - --

~ 
.. um !6-i-T' ~ .l v VF'~Y- u·o,c;T - I~L~[JCLJj~4~TH g~""d. -- J-20 - YW.OWISH BROWN wrn-t UGiT 

2s_: ~ GRAY AND DARK YEU.OWISH BROVt'N, 
v.u. 

IR? R - r---

~ 
LEAN CLAY (C..) ~6.4 - 27.6) - UG!T GRAY AND GiT BROWNISH J-21 - GRAY, VERY t.IQST. 

11';1 
: 

2S...: -----= ---
30....:: ----- ---
32.....: 

----- ---
J~ ----

-:: --- --
~ ----- ---
JS...: 

--- ---· -= : -
.in -

P!lo.ECT IHOI..E NO. 
LHMP-WASTE SUt.IPS LH5-I.CW62 000081. 



---~:;:>, 
I· 

t 
·:; __ _. ! ·• ·-··-" 

027605 

HOLE NO UiS MWS:S -
DRILLING LOG Ollol:sJ~ IHSTAI..I.All~ l SHEET 1 SOUlttWEST lHAAP CFl SI1ErTS 

1. P!lo.£CT 
UiAAP-WASTE SUMPS 

10. SIZE AHO T"IPE ~ liT 8" AUGER 
11. OA'IUI f'al fl..EVA~ ~ ('llllll ... ws.J 

2. ~~%1~~--,.. _, 3314.366.40 MSL 

J.. OAIWNC ACtliC"r 12. WAHIJFAClURER"S OESQIAllQI ~ 0R1U. 
TIJLSA DISTRICT COE FAIUNG 1500 

4.~ ... ~)- ... .-.,tlllo 
I UiS MW63 

IJ.. O\OEIUIIJOI ~ I OISlUII8e) 12 l UIOS'l\JRIIED 0 

!1. N.OUE CF DRIU.fJI 14. TOT AI. MUWQ CXIIE IIOXES 0 
RAY YOLS 

1!1. ElJ:VA1104 ~0 WA'IEII NOT DETERMINED 
6.. OIRECllQI Of Ha..£ 10. OA 1t HOlE I 51

7t'oo/t99-4 I ~~gg~ IXl '<OiliCN.. c:::JIHQJIIC) DEC:.. FROW VERT. 
17. ElJ:VA~ TOP CF HOlE 190.9 

7. THIC<HC!S CF <Mli!P.JRCOI 20.0 
10. TOTAL CXIIE RECO'.ERY ~ IICRNC 0.0 :11: 

& DEP1H ORIU.fl) INTO ROCK 0.0 
I. TOTAL DEP1H OF HOlE 20.0 R. PET!RSON 

EllVAllQI CEPTH l£COID CUSSIF1CA ll~ OF IIAlQs.tl.S :11: CCRE BOX OR RDIARICS 
(-.t.boJ REI:Xl\0- SAioFI.£ ~- ........ lllol ERY NO.. . " • d . , *ilf--t) 

-
~ 

LEAN ClAY ca.wo.o - 2.0) 
: YEU.O'MSH BRO AND SlRONG 

BRO'Mi, DAMP. TYPE ZONE - J-1 AUGC:R 0.0- 20.0 - ~ -- SAMPLE DEPTH - J-1 o.o- 2.0 
IRR Q ' - - J-2 2.0- ~.0 

-
~ 

LEAN ClAY (0..) {2.0 - 4.0) J-3 4.0- 6.5 - STRONG BROWN AND DARK J-4 6.5- 7.8 - YE.l..LO'MSH BROWN 'Mltt GRAY, J-5 7.8- 11.D -= ~ 
t.IOIST. J-2 J-6 11.o- 13.2 

- J-7 1J.2- 14.5 - J-8 14.5- 15.2 - J-9 15.2- 16.5 
1116_9 4 - - J-10 16.5- 17.5 -

~ 
FAT CLAY (CH) (4.0 - 6.5) J-11 17.5- 18.2 - YE.l..LO'MSH BROWN, MOST. J-12 18.2- 20.0 --= ! J-3 ---

~ -a....: 
I..B.A._A -- 1---

~ 
LEAN ClAY (a.) (6.5 - 7.8) - 'MlH SAND.DARK BROVIN AND UCHT - J--4-- GRAY, MOIST, LAMINATED. -~ 11111 - -a_ 

~ 
LEAN CLAY (0..) (7.8 - 11.0) - SANOY, 'tEU.O'MSH BRO'Mi AND - UCHT GRAY, MOIST, LAMINATED. --

~ -- J-5 --
HL..:: -~ --

l]_g_g -

~ 
LEAN ct.AY (a.) ~11.0 - 13.2) 

'----- 'MlH SAND, YEl.J.; 'MSH SRO'Mi - 'MlH UGHT GRAY, VERY MOIST. 
12......: 

~ 
J-6 -

: 
-

17'7 7 -
: JO 1C SILT SAND g;M) (13.2 - 1-4-.5} 

:---

:)0 I c STRONG BR WN WITH 'tal.OWISH J-7 1~ BROVIN AND GRAY, FREE WATER. 

17Fl A. -:)0 fC - -: 

~ 
FAT a...AY (CH6 (1-4-.5 - 16.5) J-8 - YEU.O~SH RE 'MlH 'tal.O'MSH - BROVIN AND GRAY TO UGHT GRAY ....__ -· - AND DARK 'tEU.OWISH BROV!tol --. - MOTTLED, MOIST. 

1s.._.: J-9 

17A. A. -
-- -
-Z&t ClAY SAND (SC) (16.5 - 17.5) 

SC-St.t. SILTY Cl.AYEY SAND. J-10 

117" =~ UCHT GRAY AND YEU.O'MSH BROWN 
IA&"T r---

~ 
!.£AN a...AY (a.) (17.5 - 20.0) 

uL.: DARK 'l'al.O'MSH BROVIN 'MlH 
J-11 

: UCHT GRAY TO UGHT GRAY 'Mni 1--

~ 
BLAO< AND DARK mLOWISH BROWN - ~y MOIST TO MOIST. - .. --: J-12 

--
17MQ ?n -

PRO.ECT IHOlE 110. 
LHAAP-WASTE SUMPS Ui5-MW63 

000082 



• 

(. 
\... ... 
-... ~ .• ~i, .. -

HOLE NO LHS-t.IW64 

DRILLING LOG 101
"'sa. SOU'Trf'M:ST LHAAP 1~1~ 

1. PRo.f:CT 
lHAAP-WASTE SUMPS 

JJ14916.70 
12. WAHUF ACl\JRER"S OES04A 110N OF DRIJ. 

TULSA DISTRICT COE FAIUNG 1500 

... ~ .. ~.- ... '""" flOe I 
I LHS-t.IW64 

13. CMJalflllDI SAWP\£5 I OISlURSED 16 I UIOSlU&lJ 0 

1"" TOTAL HUWBER CORE BOXES 0 
RAY VOLS 

1!1. EI.£VA11a. ~ WA'IEJt NOT OElERMINED 

1a. DAl£ HOl£ IST~700/1994 j8r.;P.UJ<J)s94 
------ DEC. f'ROW 'iD!T. t---------11...-~.:..;..~..;..,:...;,_~:.:..:'00:.;;,/..:.,:.:1:..:.__-t 

17. EI.£VA11QC TOP OF HCJU: 188.2 

111. TOTAL CORE RECXMHY FOR 11CRHC 0.0 
I. OfJ'lH DliiU.ED IHTO RQOC 0.0 

1~'17 

1~4? 

LB07 

177 ~ 

171; "i 

17"'1? 

l7L1!. 

r7n ~ 

I~Q? 

25.0 

b a d 

-~/_ l£AN Cl.AY (CL) (0.0 - 2.5) 
- SANOY, STRON BRO....,.. AND :~ 'rB.LO'MSH BROWN, VERY MOIST, 

=~ so•E GRASS. ;ERY •LTY. 

~~ 
-~/: l£AN Cl.AY (CL) (2.5 - M) 
- 'rB.LO'MSH RED AND UCHT l:RAY, -:://0~ MOIST, LAMINATED, St.TY BROWN 
:~LAYERS. 

4- :// 

-%~ l£AN Cl.AY (0..) (4.0 - 7.5) 
- ~/ / 'M'Trf SAND, LICHT GRAY ANO ://0 Y£1.1.0-MSH BRO....,.., t.IOIST. 

~~ . 
~~ 
-~~ l£AN Cl.AY (CL) (7.5- 9.6) 

S....:::~h DARK YEI..LO'MSH BRO....,.. 'M1H 
: ~ GRAY, VERY I.IOIST. 

~~ 
,on -~ Cl.AY SAND (SC} (9.6 - 10.4) 
·-rz~ DARK YEI..LO'MSH BRO....,.. AND 

~-.,GRAY VERY t.IOIST. 
- ~ CLAY SAND (SC) (10.4 - 11.7) 

R. PETERSON 

X CCR£ IJOX OR 
RECOY- SAioii'U 

ERY NCl. . , 

J-1 

J-2 

-

J-3 

-
J-4 

~ 

J-5 

-

TYPE 
AUGER 

SAMPlE 
J-1 
J-2 
J-J 
J-4 
J-5 
J-6 
J-7 
J-8 
J-9 
J-10 
J-11 
J-12 
J-13 
J-14 
J-15 
J-16 

- ~ SC-SM, SILTY CLAYEY SAND, 
_ 7 L DARK YEI..LO'MSH BROYrN AND BROYrN 

- ~V£r. 
J-6 

1~~./~ l£AN CLAY (CL) (11.7 - 12.!>} 
_ // ,r / 'M'Trf SAND, LICHT CRA Y WI'Trf 
- / , DARK YELLO'MSH BROYrN MOIST. 

-~FAT Cl.AY (CH) (12.5 - 15.0) 
_,.~. YEI..LO'MSH BROWN AND GRAY, 

- MOIST. 

~~~ 
=~ 
-v ./. 'M'Trf SAND, 'rELLO'MSH BRO'M'l, 
-v~ / l£AN Cl.AY (CL) (15.0 - 16.4) 

: ~ VERY MOIST, UGHT GRAY CLAY 
1 a.....: '/ / t.£NSES. 

- /L 
-~~~ l£AN Cl.AY (CL) (16.4- 17.6) 
- / ./_ UGHT GRAY AND YEI..LO'MSH -:: 'l / BROYrN, I.IOIST, SOME BLACK 
_ :// STREAKS. 

1a -/~ /, l£AN CLAY (Cl) (17.6 - 18.3) 
,...__/./, SANOY, OAR!< 'I'ELLO'MSH BROWN, 

-;;;: 'L_ V£r SOME UCHT GRAY LENSES. 
(/ // LEAN Cl.AY J?-) (18.3 - 19.~) =v // YEI..LOv.tSH BROWN AND UGHT 

GRAY VERY I.IOIST. 
: 0 I c Sit.T SAND (SMJuj~9.0 - 20.~ 
-h 1 lr YEI..LOv.tSH BROWN, FREE WA ~. 

?n -f-olio, .... 

~ 

J-7 

f--

PRC.E:CT 

J-8 

-
J-9 

-
J-10 

-
J-11 

-
J-12"'" 

1-

J-lJ 

- ·--·-. 

IJ-IAAP-WASTE SUI.IPS 

ZONE 
0.0- 25.0 

OEP'Trf 
o.o- 2.5 
2.5- 4.0 
4.o- 7.5 
7.5- 9.6 
9.6- 10.4 

10.4- 11.7 
11.7- 12.5 
12.5- 15.0 
1S.o- 16.4-
16.4- 17.6 
17.6- 18.J 
18.J- 19.0 
19.o- 20.4 
20.4- 21.3 
21.J- 2J.2 
2J.2- 25.0 

IHOt.£ NO. 

I IJ-IS-I.IWS4 

027606 

000083 



027607. 

HOLE NO LHS I.IW64 -
~~-

DRIUJNG LOG ID ... SCH iNSTAU,.J.lDI l:u; 2 
SOUTI-l'M:ST LHAAP SHErTS 

I.PI'I~CT 1 a. SIZ£ AHO NI'E ~ BIT a· AUGER LHAAP-WASTE SUMPS 
11. DAl\JII fal ElLVi.TION 3-IO"MI (l'Btl ... liS.) 

2. ~B%o_~., Sl.-o) 3314916.70 I.ISL 

l. DRIWHCO ACOICY 12. t.II.HUF AClVR[R"S DE:S~A 1\0H " CRt.L. 

TULSA DISIRICT COE FAIUNG 1500 

.. ~tie~)- ............ - I LHS-!.AW64 
13. CMJeJRlDI SAIP.£S I DISl\JRIIED 16 I UHOISl\RIED 0 

~ ""'"E or DI&UJI 
1"- TOTAl H\1118(11 CORE I!OlC£5 0 

RAY VOCLS 1:1.. !lLVA~ GRQ..NO -1£R NOT DETERMINED 
6. OIREC110H or Ha..£ 111. DAl[ HOLE I ST7;-oo/1994 I ~i~994 00 \IERliCII. CJINO.JHE]) DE~ F1IOiot IIDIT. 

17. El.£VA110H TOP " HOI.£ 1aa2 
7. TMIO<HESS " <MR~ 25.0 18. TOTAl CORE RECO'<ERY fOR BORING 0.0 X 
8. DEP1H DRilLED INTO ROCX 0.0 

ll. TOT.o.L DEP1H " Ha..£ 25.0 R. PETERSON 

El.£VA11014 DEP1H l£CO«< Q..t.SSIFlCAl\01 " 11Altll.6LS X CORE BOX OR FIDI.ARICS 
(~) R£COY- SAWPU: c~-...,...,~~~,., 

ERY NO.. *;II---) 
Q J• ~ d . , 

flli7_R -f-.l!O!C SILT SAND ~SM) (19.0 - 20.~ I,J-J.j 

~ 
Yal.O'MSH ROWN FREE WA R. r---- ILAN CI..A Y _b~~/20.4 21..3) J-14 

f1AA_g -= ~~~~~- t~T~~~~SES. - ......__ -

~ 
LEAN ClAY (CL) (21.3 - 23.2) - DARK YEU.O'MSH BROY!tl AND 

22-...:: BROY!tl, 'v(RY MOIST. 
J-15 --~ -

f1R"i n -= r---

~ 
FAT ClAY (CH) (23.2 - 25.0) - GRAYISH BROY!tl, MOIST, SOME 

2~ IRON-OXIDE STAINS. J-16 --- -183..7 -
---

2L: ----
-: --

2S.....:: ----- -
: 

Ja........:: 
: --- ---

32-...:: ----- -
: 

3.,.__: 
--
: - -· - --.. -. --
~ ----- ---
Ja.._: 

-- -··--
__:. 

: -
111 -

PROJECT IHCl.E MO. Q/! l.HAAP-WASTE SUI.IPS LHS-MW64 



; 

\. 

t 
"---

• 
027608 I 

HOLE NO LHs-~.evros 

DRILLING LOG I CI\1SICN IINSTAU.Ana. ISiiEU 1 
SOUlHWEST LHAAP a1 SiiErTS 

1. PRo..ECT 
LHAAP-WASTE SUMPS 

10. 512£ AHO T'IPE Of BIT 8" AUG£R 
11. DAllAl I'-m fl.tVATOI :5110W1 {'tal rr WSI.) 

2. ~~%26~ .. "'Slotlon) 3314967.70 Mst.. 

J. ORIWHC AGENCY 
12. loAAHUFAC'IUREirS O£SIQIA1101C OF DR1U. 

nJLSA DISTRICT COE FAIUNG 1500 
4. HaL NO. (Ao - .., ..-., 11ae 
-lie-) ILHs ~.ewss 13. Cl'o£JI9.IACOI SNoiPU:S 1 D1S11JRBED a l UNDIS1\JRBED 0 

!1. N~ Of" llR1UDI 14. TOTAl. IIUW8ER CO'IE 80XES 0 
RAY VOLS 1:1.. El.£VAliQol ~ WAlER NOT DETERt.IINED 

6. OIRECllON Of" Ha...E 111. DATE HCl.£ I ST~00/1994 T ~~994 00 'IERncAI. CliNO.JHO) DEC. FROW ~. 
17. El.£VA11CH TOP OF HOI.£ 191.7 

7. lliiO<NESS OF O'fE!IIlUQl4 18.0 
111. TOTAl. CORE RECO'<ERY Fat 8CRHG 0.0 X 

a. llEP1H ORilUll IHTO AOcX 0.0 

ll. TOTAl. OtYT1f OF Ha...E 18.0 R. PETERSON 

El.£VA11CH OtYT1f LECOIO a.\SSIACA 11CH OF WAlERIALS X cal£ BC»CCII ROU.RICS 
c-.-.J REeDY- SNoPU: ~--. ...... 

ERY NO. *;;" ......... } 
Q b c d . , 

-

~ 
LEAN CLAY bOJ (0.0 - 4.0) - 'MlH SAND. K Yal..OWISH - BROYIN 'MlH YEU..O'MSH RED,UGHT TYPE ZONE -

~ 
GRAY AND RED LAMINATIONS AND J-1 AUGER o.o- 1a.o - - CLAY CLUMPS IN BOTIOM HALF OF - SAMPLE, MOIST, SILTY IN UPPER SAMPLE DEPTH - HALF OF SAMPLE. J-1 D.O- 2.0 

L: ~ J-2 2.Q- 4.0--~ 
J-3 4.o- 9.5 - J-4 9.5- 10.3 - J-5 10.3- 12.7 -- J-2 J-6 12.7- 15.3 

: ~ J-7 15.3- 17.0 
J-8 17.o- 18.0 -

lfl77 .L - ,...._._,.... 
-

~ 
LEAN CLAY (C1.w4.D - 9Jf - YEU.O'MSH BRO AND U T - BROYINI~ GRAY, MOIST. --

~ ---
s....: 

-~ -- J-3 -- -

~ -
: 
~ 

-~ : -
1R?? 

-- 1----
~ 

LEAN CLAY ~ (9.5 - 10.3) 
HL...: 'MTH SAND, O'MSH BROYIN AND J-4 

1R1 A - UGHT GRAY, t.IOtST, I...MIINA TEO ~ -po lr SILTY CLAY. - IC SILT SAND ~) (10.3 - 15.3) -po - YEU.O'MSH ROWN TO DARK -po I c YEU.O'MSH BROWN AND REO AND - J-5 -po I c UGH BROYIN, DAMP TO VERY 

12-..: 
MOIST. 

-po IC -po lc - 1----po IC - -po lc --po IC 1-L..: J-6 
-po lc -po lc --po IC 

17B 4 
- -- -- r--- ..._ 

-

~ 
FAT CLAY (CH) (15,3 - 18.01 -

1S......:: 
'YEI..LO'MSH BROWN AND UGH 
GRAY TO UGHT BROYINISH GRAY J-7 -

~ 
'MTH 'rEU..OWISH BROWN, MOIST. --- i--- -- J-8 -

17~7 1R -

-- - .. ---= ---
?n -

PftO.ECT IHOI..E NO. 
LHAAP- WAS"'t: SUMPS LH5-J.4W65 coo ass 



027609f 

HOLE NO UiS-MW66 

DRIU.ING LOG I Cl'oiSOI 
INSTAU.A 110. ISitE£T 1 

SOU1HWEST UiAAP a:1 SHEETS 
I. PR<U:Ci 

UiAAP-WASTE SUMPS 
10. SIZE AHD T'rPt a: aT 8" AUGER 

MSL 

J. OAIWNC AlOEHCY 
1\JLSA DISTRICT COE 

12. WANUF AC1UR(R"S OESCNA 11a. OF 0R1U.. 
FAIUNG 1500 

1J. O'<QSUIUN ~ I DIS1\JRflEI) 7 I UNCIST\IRBED 0 

14. TDT.AL NUUIIER CCI'I£ BOXES 0 

1!!.. El..EVA'IION ~D WATER NOT DETI:RMINED 

1
&. DATE Ha.£ I ST"''i}00/199"'- I ~~99"'-

------ DEC. FROM \ERT. f-:1:=-7.-:El..EV:-=-:':":AllOI~-:TDP:':-:":OF:"":HOI..£..L.:-:~....:........:.---.L..;..:..:..;1;.::9~2.-:-1:..:_;_-f 
7. lMIQOIESS OF CM:RIII.RlEM 1 8. 0 

&. llD''TH DRIU!D INTO ROQC 0.0 

t. TOT .AI. OEP'1H OF HOI.£ 18.0 

b 0 d 

-V:~ LEAh CLAY (0..) (0.0 - 2.0) -v /.. SANOY, YaLO'I'riSH BROY!N 'it1TH :~ STRONG BROWN, DAMP, SOME 

=~GRASS ,:~ 

1&. TDT.AL CC*E R£CO'o€RY ~ IICRNC 0.0 

R. PETERSON 

J-1 

RDIARICS 

{Dtattg ,...... - - """"' ol ----~tr~J 

TYPE 
AUGER 

ZONE 
o.o- 1s.o 

D£P1H 
o.o- 2.0 
2.D- 4.0 

- 'MTH SANO,OARK Ytl.LO'MSH BRO'MII 
-~V., l.£AN CLAY (0..) (2.0 - 4.0) 

:~ DAMP, SOME UCHT GRAY ANO RED 

SAMPLE 
J-1 
J-2 
J-3 
J-4 
J-5 
J-6 
J-7 

4.Q- 9.0 
9.o- 10.5 

IRA 1 

iR_1_1 

12!Lfi 

17A.1 

=~ LA""L<TEO Cl.AY CUJJ.OPS. 

... =~ 
-~FAT CLAY (CH) (4.0 - 9.0) 
-~ _. Yai..O'MSH BROWN 'Mlli UCHT : :t" ~ GRAY, M?IST. 

i~ 
j~ 
~~ 
-~/j LEAN CLAY {0..) (9.0 - 12.5) 
-~ 'MTH SAND. lJCHT GRAY WI"TH 
- BROY!tl Willi BLACK TO DARK 

1 - YELL.O'MSH BROWN ANO UCHT IlL::~ GRAY, NOIST, SLTY IN BOTION 

~~·~~SA·~ 

,~~ 
-~ 7 / CLAY SAND (SC) (12.5 - 16.5) w DARK YELLO'MSH BROWN WITH 
-rvfv{- BROWN, '!'lET. 

:Vy( 
1~ f'(y( 
=~~ 
-~lA 

-K-t~ 
-ZA'l.A 

lL:~ 
-'1' L. 2 :0 F_.,T a..AY (CH) (16.5 - 18.0) _
0
111" · UCHT GRAY WITH Yai.OV!1SH 

- BROY!tl, MOIST. -
IR: ~ 

----- : -
,fl -

J-2 

-
J-4 

-

J-6 

-----..__._ 

J-7 

PROLCT 

l.HAAP-W"STE SUt.IPS 

10.5- 12.5 
12.5- 16.5 
16.~ 18.0 

IHOlE 110. 

UiS-MW66 



'-. 027610 

HOLE NO LHS I.IW67 

(~-- ·-,· 
·~ ... -"' 

DRilliNG LOG 
1)1-...SICN IHS1'All.J'l101 ~~ 1 SOUTI-iWEST LHAAP Sl-4fl:TS 

1. PRG.l:CT 
l.J-tAAP-WASTE SUMPS 

10. Sll.E AHO TYPE Of 81 T a· AUCER 
11. OAl\M FQI EI.EVATICJ4 91Q'OH (lBOior~ 

z. ~~~3~r·- ., sr·-J 3315705.60 MSL 

J. OAIUJHG AGEIICT 
1Z. 11./oHUf AC1VR£R"S OE:SIQ<AIIOtl Of OAlU. 

TULSA DISTRICT COE fAIUNG 1500/CI.IE 75 

4. HCU: NO.~-"" ........ Ilk I 1J. OIIOSURJOI 5AiooPU:S l DISl\JReel 8 I UHOISllJRIIE!l 0 
IIIMI lh ) LHS I.IW67 

!lo. HAW£ Of ORIU£II 14. TOTAL NUI.IBER ~ BOXES a 
TOM BEA~S 

1~ EI.EVA11CN ~0 WAlEK SEE REMARKS 
6. OIR£CliON Of HCU: 16. DATE HOl£ l ST~23/1994 I ~~994 ao 'ID!nCAL o 1HOJHED DEC. FROII 'wtlfT. 

17. EI.EVAliCN TOP Of HOl£ 182.6 
7. ntiO<HESS Of 0'101~ 20.0 16. TOTAl CORE RECO'<OIY FtR 11011NG 0.0 :.: 
a. DEP1H DAIU£D INTO ROCX 0.0 

9. TOTAl DEPTH Of HC11.E 20.0 CHARUE TRANSUE 

EI.EVA11Citt DEPTH U:COG Cl..4SSIF1CA11Citt Of 11Al'EIIALS X ceRE aox OR IIDoiARICS 
(o.-tpU...) R£alY- SMI'l£ (tlrfaot !hM. _, .. - ... Ill ol 

ERY NO. _ _..,., otc;; If _._I) . b c d . , 
-
~ 

LEAN ClAy <CLwa.o - J.s> - YELLOWISH BRO , MOIST. WAlCR ENCOUNlEREO 0 11.5' -- USED 1 a• HOU.OWSTEM -

~ - AUGER TO SET YrfiJ... -
: SAMPLE rtPE ZONE 

~ 1---

~ 
AUGER 0.0- 11.0 - J-1 SPUTSPOON 11.0- 16.0 - AUGER 16.o- 20.0 - 1---- ~ l79_, 

---

~ 
LEAN CLAY (CL) (~5 - 9.0) SAMPLE DEPTH 

~ SANOY, DARK YEU.OWISH BRO~ TO 1-- J-1 2.0- J.O 
- UCHT BROWN, I.IOIST TO VERY J-2 4.0- 5.0 
-

~ 
MOIST. J-2 J-3 7.o- 8.0 - J-4 10.5- 11.0 - ! ,_____ J-5 13.0- 13.4 - - J-6 13.-4- 14.0 -

~ 
J-7 15.0- 16.0 - J-8 18.0- 20.0 

tL.: ---

~ - 1---- -- J-3 -
a...: ~ 1----

: 
17"1,:; -

-

~ 
LEAN CLAY (CL) (9.0 - 13.4) - DARK YELLOWISH BRO~ WITH - UCHT GRAY, MOIST TO VERY 

10....: 

~ 
MOIST. -- 1---- J-4 -- -

~ --
1~ -

~ --- p::r--
lf':Q? - 1----po IC SILT SANO (SM) (13.<4- - 1~ J-6 

1~ DARK YEllOWISH BRO~. • 1---

1f':R 
-po IC -
: ~~~ CLAY SAND (SC) (14.5 - 17.0) 

MOTILED UGHT BROWNISH GRAY 1----9¥ AND YELLOWISH BROWN, WET. ---J-7 -~ 1S.....: 

: M ~~ 
,,:;c;,:; - h~ 

-
~ 

LEAN CLAY (Cl) (17.0 - 20.0) - MOTILED UGHT GRAY ANO DARK - YELLOWISH BROWN, VERY MOIST. 
1S....:: 

~ 
1----- .. ~--- J-8 -: ~ --

II':? I'> 7n -

I PRG.l:CT 
LHAAP-WAST£ SUMPS 

IHCU NO. 
LHS-MW67 ooons7 



027611· 
HOLE NO LHS ~wss 

DRll.LING LOG SOUTHWEST 
IHST AU.A liQI 

LHAAP ISHEE:T 1 
r:;s:1 SHEITS 

1. PRD.ECT I..HAAP-WASTE SUMPS 1
Q. SIZ£ AHO TIPE Of BIT 8" AUGER 

1-:;-;-;:;;:=::-~==--:--=-"'~----------111. OAlUW ftl\ ElLVATIQI SHO'IiN (lfJII .r lOS.) 

2. ~~~~~~ GI'SI•-J 3315492..40 t.ISI.. 
12. WAHUf AC'l\IRER'S OCiiCNA11011 r::F 0A1U.. 

TULSA DISTRICT COE FAIUNG 1Soo 

l OIS1\JR8El) 13 I UNOIS'I\JRBEl) 0 

14. TOTAL NUUI!ER CCR£ BOlC[S 0 
1:1. EJ.£VA11D'4 ~o WA'IER NOT OEit:RMINED 

IL DAl[ HQ.£ I STT;-00/1994 I ~~994 
------ DEC. FliOII 'lOT. I-1-7.-El.£V--AlllJ'4--TQP-OF-HOI.E..J...-...:...-..:.. __ -J..:.:.:,....:1;,.;:8~6 • .;,:5:..:....:_--I 

I&. TOTAL CORE RECO\IEln' ftl\ IICRHC 0.0 
a. DEP1H ORIU.ED Pml ROOt 0.0 
9. TOTAL OEPl\4 OF Ha.E 22.0 R. PEn:RSON 

El.£VA11011 OEPl\4 1.£~ 

IA4 c; 

lA? "i 

177<; 

b a d 

- / /_ WITH SANO, bARK 'r'Ell.OWISH 
-%/~ u:AN CI.AY (Q..) (0.0 - 2.0) 

~ ~ BRO'M-1, OMIP. 

- /)/~ u:AN CI.A y (Cl.) (2.0 - 4.0) 
~ ~ SANOY, STRONG BRO'M'I, DAMP. 

~
IA"V'(, CI.AY SAND (SC) (9.0 - 11.0) 

- ~ SC-St.l, SILTY CLAYEY SAND, 
: · L 'YELLOWISH BROWN WITH STRONG 
~ BRO'M'I, MOIST. -..... "- ~ 

-;::, 1; SILT SAND (SM) (11.0 - 13.0) 

1 2..-::~ 0 I'- 'YELLOWISH BROWN, WET. 

-:> 01~~- CI.AY {Cl.) (13.0 - 13.7) 
P..'~ 7~::~.-"'-4---=-~:"l.,u;("'J~I ry YEU.OVIISH BROWN WITH DARK 

17
? R _: /' // ~~_:""'SH BROWN ANO GRAY, 

:;JIOIC SILT SAND (SM} (13.7 - 15.1) 

1714 1
5.. :.or OIC YEU..OWISH BROWN, FREE WATER. 

u...l?u.tn...,_ __ R-+--'-=T·~/'/'Yf/r1u:AN CI.AY (ct.) (15.1 - 15.7) 
.-- WITH SAND, 'MO'ni.ED DARK :h u 11.. YEU..OVIISH BROWN AND GRAY,MOIST 

--=~ O 
1
; SILT SANO (SM) (15.7 - 17.4) 

I AQ , - ..J 0 I'- YEU.OVIISH BROWN, FREE WATER. 

t"'l&....,;a.__s_._-t-_........_H!._-'io,/~~'?fr/?=1 ~ ~ci. ~~!Z~ BR~~. 

'030088 

- ~ "MOIST. 
:0 0 ,'-SILT SAND (SM)J.18.0 - 20.5) 

_: p Q I C YEU..OWISH BROWN, FREE WA lt:R. 

:pole 
~ 

_ II"'~ UGIT BRO'M'IISH CRAY WITH. RUSI, 
2'C~, FAT CI.AY (CH) (20.5 - 22.0) 

- I I.IOIST. . 

~ - ---
2-L.: ----- ---
27-= -----: 

. --
'!r1 -

X CORE BOll OR RDIARICS 
RECOil- SAWP\.£ c~-taoo.,..lllol 

DIY NO. •c.; II~) . , 

J-1 TYPE ZONE 
AUGER o.o- 22.0 

- SAMPLE DEPTH 
~1 o.o- 2.0 

J-2 J-2 2.0- 4.0 
J-3 4.0- 7.0 
~4 7.0- 9.0 - ~5 9.o- 11.0 
~0 11.o- 13.0 
~7 1J.Q- 13.7 

J-3 
J-8 13.7- 15.1 
J-9 15.1- 15.7 
J-10 15.7- 17.4 
J-11 17.+- 18.0 
J-12 18.0- 20.5 

f--- ~13 20.5- 22.0 

J-4 

-
J-5 

r--

J-6 

~ ,..__ 
J-6 

~ -
J-10 

p:=n-
1---

~12 

f---

J-tJ 

---- . ....._ 
' 

PRO.ECT 

LHAAP-WASTE SUMPS 



,.-
r·~_:: 

\< .. i~~i 

1'--:-

~ 

HOLE NO Ui5-MW69 
OI"'SIOH INSTAU.A liON 

DRIWNG LOG SOUIH'fft:ST LHAAP ISt«T 1 
r:F 2 9lEU5 

1. P!Ul .. ECT UiAAP-WASTE SUMPS 10. SIZE AHO T'I'PE Of BIT 8" AUGER 
J-::--:-=o:~,..--,::----,,....---:o-.,....,----------i 11. OAlUW FOR QLV.O.TlON 910-. (11!11 ar .w:stJ 

2. l~~~34~1-.,. Slotlan) 3315272.10 

l. ORIWHC ACENCY ll.JLSA DISTRICT COE 

+.HQ.£~- ........... - I 
Glt4 lh :) . UiS-IIAW69 

1l. WANUfAClUR(R"S OES~AllON r:F OIIU. 

CUE 75 

14. TOTAL NUIIIIER CORE: BOXE:S 
1

0151\JRSED 
13 

1s.. EUVAnOH ~ w.o.TEJt SEE REMARKS 

MSl 

I UNOISlUlS(D 0 

0 

6. OIR£CnON Of HCl.E 18. OAlt HOU: IST"'bf}27/1994 ICQW/P.U:.TiJl99~ 
00 ¥ER11CAL c:JIIIQ.JH£1) DEC. 1'11011 'OT. t-::'-::-:~~-::::-::~-:-_..;'-~---'--09~':l~l:Sf.;.;;.:l;_;-._-J 

17. ElEVA TIOH TOP r:F HOl£ 1 80.4 
7. l)IIQ(HCSS r:F OVER~ 51.0 

18. TOTAL CORE: RECOIIOIY fOil BORING 0.0 
8. D£PlH Ollll.lLD INTO ROOC 0.0 

il. TOTAl. OEI'TH r:F H0U: 51.0 CHARUE TRANSUE 
QLVA110H 

17B_Q 

lfl7? 

rc;n d. 

DEPTH LEC:OW 

b • d 

-~ ~ LEAN CLAY (Cll (O.D - 3.5) 
~~ REDDISH BROwN, lo<>ST. 

~~ 
_//~LEAN CLAY (CL) (J.S - 6.5) 
- // 'MIH SAND, DARK YEL.I..OWISH 
-~ BROv.t-1, MOIST TO Vt£T, 5.5'-6.0': 

~~GRAY Q.AY LENSES. · 

-V / MOntED YELLOWISH BROv.t-1 AND 
-VV~ LEAN CLAY (CL) (6.5 - 10.2) 

~~GRAY""" BLAO< AHO REO,WOIST. 

=~ 
- ---

12-.: ---

SILT (ML) (10.2 - 13.2) 
SANOY, MOntED YEU.O'MSH BROWN 
AND UGHT GRAY 'MIH GRAY CLAY 
LENSES, MOIST. 

- 0 SILT SAND (SM) (13.2 - 21.3) 
::) O ( GRAY, Vt£T TO FREE WATER. 

15....:::) 0 c 
-:J 0 c 
::;, 0 c 

-=o o c 
:o 0 c 

UL_:b OrC 
-P OiC 
:p OIC 

_:pole 
·:p OIC 

2, ::;, ole 
"'-- l""'lr 

- )~A- CLAY SAND (SC) (21.3 - 25.0) _ ;A)!. SC-SM, SILTY.MOntEO YEUO'MSH 
- /~ BROv.t-1 AND GRAY, Vt£T. 

-y( 
-y( 

2~ -vrvf 
-1,6~ 

-
-h 0 lr SILT SAND (SM) (25.0 - 30.7) -h [ ~ MOTTLED BROWNISH YELLOW AND 
-1-1 Q

1

...,GRAY, FREE WATER. 

27. :p O!C 
'-:p 0 c 

:p oic 
__::;, 0 c 

::;, 0 c 
'In ::;, 0 C 

X CORE 
R£cov

DIY . 
WATER ENCOUNTERED 0 5.0' 

USED 10• HOUOWSTEM 
AUGER TO SET v.n.L 

SAMPLE T'!'PE 

AUGER 
SPUTSPOON 

-AUGER 
J-1 

-
r-z-

-
J-J 

-
J-4 

r-
f-
J-5 

r--

-
J-6 

-

r-r--

SAMPLE 
J-1 
J-2 
J-3 
J-4 
J-5 
J-8 
J-7 
J-8 
J-9 
J-10 
J-11 
J-12 
J-13 

-o .__ 
-

r--
J-_9 __ . 

-

ZONE 

0.0- 8.0 
8.0- 25.0 

25.o- 51.0 

OEPlH 
4.0- 5.0 
5.5- 6.0 
7.0- 8.0 
9.0- 10.0 

10.5- 11.5 
1S.Q- 16.0 
19.5- 20.0 
22.6- 2J.1 
27.0- 28.0 
ll5- 34.0 
40.5- 41.0 
48.Q- 49.0 
49.o- 51.0 

PROJECT IHOU: NO. 

UiAAP-WASTE SUMPS I UiS-MW69 

027612 



.. : .•. ~.-· 

027613 

HOLE NO LHS MW69 

DRIU.ING LOG I Ollo'SlON SOUTHWEST 
1. PRo.ECT 

3315272.10 

TULSA OIS1RICT COE 

LHAAP 

12. IUIHUfACl\JR(R"S OCSIO.o\TION OF OIIU 

CME 75 

I~ 

MSL 

2 
SHE'ETS 

•• HaL HQ. (loa - ........... - I 
_, !1. -*r) \ LHS-MW69 

ll. ~ADEll s.u.f'U3 I OISl\JR&D 13 I UNOISl\JRBED 0 

14. TOTAL HUYSER COR£ 60Xl:S 0 
TOIII BEA~S 15. El..(Vo\llON (;Ro.HJ WAltll SEE REMARKS 

51.0 16. TOTAL COllE RECOIIERY fOil IICHHG 0.0 
a. DEPTH ORIU.ED INTO RCOC 0.0 

El.EVo\1101 

14<l7 

t?Q 4 

noo·o9o 

51.0 

DEPTH L£c;o«) Q..o\SSf1CA liON ~ llo\lt!IIAI.S c-.u...J 
b " d -PIOIC SILT SAND (SM) (25.0 - J0.7) 

: ~:::: SAND (SP) (30. 7 - 44.0) 
_ • • • • • SP-SM. 'MTH SILT. 'rElLOW TO 

- • • • • • YElLO'MSH BROWN. FREE WA 1tR. -····· -.... . 
~-. -.... . J...._ ••••• -····· -····· -····· -..... -····· -····· -.... . -.... . 
3L::::: -.... . -.... . -····· -····· -····· -····· -····· -····· "' -..... :3-····· -····· -····· -····· -····· -····· -..... 

:::::: -..... 
4~ ••••• -.... . -.... . -.... . -.... . -····· -..... 

-tz'~'<: ~ CLAY SAND (SC) (44.0 - 51.0) 
• ., - .J-'1... ZONED DARK 'l"ULOWISH BRO~ 
4...__fvt Vf UCHT GRAY. VERY MOIST. 

_[t\A \). 

- \A~,) 
- ~). -~; 

~~~ 
=~~ 
:W 

.. ,-~ 
----- ---

5~ ----- -
: 

57-= ----
--:: --

,.;n -

CHARUE TRANSUE 

AND 

X CORE 
II£C!N

£RY . 

~ 
J-12 

~ 

J-1J 

PIIOJECT 

LHAAP-WASTE SUMPS 

jHOt..E MO. 

I LHS-MW69 



027614 
HOLE NO UiS-MW70 

DRILLING LOG 011115101 INST AIJJ< n01 l9i££T 1 
SOUTHWEST LHAAP a-1 9iEETS 

1. PRO-(.Cl 10. SIZE AHD J"'r'P( Of 911 s· AUGER LHAAP-WASTE SUMPS 
11. DAlU.I 1"0'1 fJ..EVA TIQ4 Sl'i() ... (1811.,. WJ 

·-~··"" 2.~B%o~·"'S14-J 3.3165.34.70 MSL 

.1. ORIUJNC AGOICY 12. loWIUfACnJRE!rS ot:SICHAllON a" OfiU. 

TULSA DIS1RICT COE FAIUNG 1500 

... ~ .... ~)- .... .......,tll!e I LHS MW70 
1.1. 0~ SoAW>I..£S I iJIS1UIISEI) 9 I UHOIST\JRBED 0 

!1. H .... t Of' ORIU£R 14. TOT AI. HII"IIEJI CXJlE BOXES 0 
RAY VOILS 1 !1. !J..[VAllOI GROUND WA TEll NOT DETERMINED 

6. OIRECllON Of H0..£ 111. DATE H0..£ I ST~00/1994 I ~~994 ao 'r'EI!nCAL CJIHQJH(]) DEC:. FROW '<ERT. 
17. E1.£VA1101 TOP Of' HOLE 180.5 

7. ntiO<HE:sS Of' <MJUII.RlOI 22.0 111. TOTAL CXJlE RECO'oERY FtR BCRHC 0.0 " a. DEPTH DRIUfD INTO ROCIC 0.0 

i. TOTAL C£Pnt OF HOI.£ 22.0 R. PETERSON 

EUVA1101 DEP'lli LECDCI Q.ASSFlCA n01 OF IIA 'TERI.IILS "CORE BOX 011 RDIARICS c-.u...J REar.<- SNoPU: (IHlhf tmc. - ........... ol 
DIY HCI. ~*:;11_.....1) . b . d . , 

-

~ 
LEAN CLAY %i~O.O - 2.0) - 'MTH SAND, \11\SH BRO~. - DAMP, FRIABLE. J-1 TYPE ZONE -~ AUGER o.o- 22.0 -

17R c; - ~ -

~ 
LEAN ClAY (Ct.) (2.0 - 5.5) SAMPU: DEPTH - J-1 o.o- 2.0 

:L: SANOY, YEl..l.0\11\SH BR0\11\11, DAMP, 
J-2 2.D- 5.5 

- FRIABLE. 
J-J 5.5- 7.0 

-

~ 
J-2 J-4 7.D- 9.0 - J-5 II.D- 13.0 - 'J-6 1J..D- 17.3 -:: J-7 17.3- 18.8 

17"i n - J-8 18.8- 20.J 

a....: 
~ 

LEAN CLAY {Ct.) (:5.5 - 7.0) 
I-- J-9 20.3- 22.0 

'MTH SAND, CRA Y AND YEU.0\11\SH J-J - BRO~. DAMP', FRIABLE. 
17"1"i 

- -- SILT (ML) (7.0 - 9.0} - SILTY CUA Y 'MTH SAND, 0~ - J-4 - BR0\11\11, MOIST. 
-

171'\ I q - ~ -

~ 
u:AN ClAY ~ (9.0 - 13.0} - 'MTH SAND, OWISH BRO~ - 'MTH CRA Y AND RUST, MOIST, 

-= SILTY, SOME ORGANICS. 
-

~ 
J-5 --

1~ -
,~;-,c; 

-
- RJj CLAY SAND (SC) (13.0 - 17.J} 

~ 

- YELlOWISH BROWN AND GRAY, - MOIST, SILTY. 
-~vf 15.-: J-6 

-VIA 
-~ -

11;"1? 
-

~ 

HL....: ~ 
FAT ClAY (CH) (17.3 - 18.8} 
GRAY WITH YELLOWISH BRO~. J-7 

11;17 
- DAMP. . -
: 

~ 
u:AN CLAY (ct.) (18.8 - 20 • .3) 

~ 

- SANOY, YEU0\11\SH BRO~ V!ITH J-8 

,~;n? 
- ~~U~~~.,,'~NO CRAY, WET. SOME CLAY - I--

2L....: ~ 
FAT CLAY (CH) (20 • .3 - 22.0) 
UGHT CRA Y, MOIST, SMAU J-9 - AMOUNT a: SILT. 

1o;R "i -
-- - --. - .......... 

' -
2L.: -

: 
-- ---

27-= 
--- -·-·--- ---

.... 1'1 -

PftO.ECT !HOLE HO. 
LHAAP-WASl! SUMPS LH5-MW70 COO!J91 



_,--

HOLE NO u-tS-MW71 

DRIIJ..ING LOG I DI"Sl04 SOUlliWEST 
JSHED l 
lO" 1 SHEn'S 

I. PRo..E:C1 
IJ-IAAP-WASTE SUIAPS 

10. SIZ£ AHO l'IPE a SIT g• AUGER 

3316838.80 MSL 
12. IWIUf AC1\JRER"S OCiiQIATIOII a CRU. 

1\JLSA DISTRICT COE F'AIUNG 1500 

13. <MJaJRlOI ~ I DIS'l\li&D 9 I UHDSlURSED 0 

1"- TOTAl NUWI!OI alR£ BOXES 0 
1:5. El.EVA110H ~ WAlDI NOT DETERMINED 

18. DAl[ HOlE I ST7;-00/1994 I ~ 994 
------ DEC. F'ROW 'VERT. J-I-7.-El.EV--A110H--TCIP--O"-HOI.E...._ _ _.;.._.;; __ __,_.....;'-1="'8,.:_,0-,.9----I 

7. ~IOOIESS a 0'1£11~ 17.5 18. TOTAl 0011£: RECO\IERY R:ft 80RII4C 0.0 
a. DEP1I1 DRIU.£ll INTO A0C1C 0.0 

11. TOTAl. DEPTH C1F HO.£ 17.5 R. PETERSON 

l74g 

17? Q 

lflfl., 

000!)32 

DEFnl L.Ec;otD ~11CIN 0" IIA'IDUI..S 
(~J 

b c d 

-~ LEAN CLAY ~) &0.0 - 2.0) 
~~ StRCHC BRO , ....... 

,:~ 
-~~ LEAN CLAY (Ct.) (2.0 - 5.0) 

~~ ~- REO, MOIST, SOME 

c~ 
~~ 
- SlLT (ML) (5.0 - 6.0) 
- SlLTY ClAY Willi SAND. OUVE 

,; : BROVIN, OMIP. 

-~~LEAN CLAY (Ct.) (6.0- 8.0) 
- ~~ DARK YELlOWISH BROVIN AND 
~ ~ BROM<, MOIST. 

R=~ 
-~ F'AT CLAY (CH) (8.0 - 1J.5) 
-~ ./ UGH CRA Y AND YELLOWISH BROWN =, ~ "'" RUST, MOST. 

1~~ 
~~ 
1~~ 
~~ 
1~[/j~% ~ ~ci. ~~t;S~ BR'ri;,U AND -/ 'l / GRAY TO BROVIN -'NO UGH GRAY, 

: '/ / MOIST TO VERY MOIST. 

__:....., Qlr SlLT SAND (SM) (14-.7 - 15.7) - "-'. I::. BROVIN AND 'I'EI..LOWISH BROWJII. 
: 0 1"- fREE WATER. · 

1S......:~ F-'T CLAY (CH) (15..7 - 17.5) -'f" ~ 'ffll_O'MSH BROWN AND GRAY, 

~~MQST. 

-
,a_: 

--------
?n -

"COR£ BOX OR ROAAIIKS 
RECO'#- SAlol'\.£ ~----~~~o/ ERY ~ . ~If~) 

TYPE ZONE 
J-1 .WGER 0.0- 17.5 

SAMPLE DEPll-1 
J-1 o.o- 2.0 

- J-2 2.o- 5.0 
J-3 5.0- 6.0 
J-4 6.0- 8.0 
J-5 s.o- t3.5 
J-6 13.5- 14.3 
J-7 14.3- 14.7 

J-2 J-8 14.7- 15.7 
J-9 15.7- 17.5 

r--
J-3 

-
J-4 

1---

-
J-6 

r-r-
f---

J-8 - ·--, -
J-9 

!HOI.£ MO. 

I l.HS'-MW71 
PIIO.ECT 

L.HAAP-WASTE SUMPS 

027615, 



1. THICKNESS Oft OV£R8URD!:N 

·-:-....... 

, .. ST "'':-':Al\9!" 
1-.H-N~r. 

-· • 16. DATE HOI..£ . 

·.· . 
..... 

---------- oaa. ~~ow•a~T. r---------------~~~~--~~~~~~------~ 

a. Ofi"TH ORII..L.£0 INTO ROC~ 

\ 

.. 
j 

... .., . .. ,.,-:. 

e__ .. , 
~i. jo,. 

.• 

.. ;\\-tV 
c.~'1 ' 13--o-., ,<ft .... 1 .. "'1 <~ 

btt'4-.J ~h.,J,tl,. s,...fk..-

r ........ c .. >'-'d. 1""-t ~;I"'""' 7 
(.-..~""t- t.... !>t-.... :--"" 

c. k-t I 't--~'1 ~·~I;. .. ~;t-t
~H-

t.l-~llt-1" ,.,f,.J .?-qo(J... .. .- ... h ~ .. ~ 
~ ·- (11(.'1· ,.,...cJ. P.--'"' 

0 ... ~ \L.., .. , ~,~ • .._.,._ ... ; -l.s ~t.c'l.,(. 
~· .... (. J~"'~~~- 3 7 . 

c.., ... "¥l j.., ~1t'f'1 _,,,..1 I>-/ /r-". 
n~- 4 ..-,c e 3B.s' 

.,... 

~.-\1\i .. ., &c.o.,~ -;,~.-

l)c,.rl<.. ,,.. ... ., 'Si/1, d7 ~ 
1 r'l<. II' <••..j, ""1 :,lf"'q 

k 
~ ~ ... -ph•., ~ P,.:; ~ 0'"\, 

~ti-l ht' .s. .,., 5..f..-,.,· ~~ 
c;~,~..--~\. ~ ..... S"' 

) ., J.,..r ""~" V'f I ~ J .s. 
C'-tc...,c,·c '" d.-Jti"~ 
f'q h:. I~ "._.f..tc{ . 

'· \ 

.... 



5'1 

6t 

(~-~ 

d 

A> Aaw( wf ~((t'l.~d 71.(~ I / 

.,, I+, c.L...l fo $ ... J"t .c~r~ ::;; 
~ ..1. • S l i -t.f- f-1 )a H-

. .A~ 
t>ol£"'\.1-~ 6df-ttd ... ,/ /r ... f' 
a.(. L...;~.-,,·k '~" '--'Hr"j,f, stTf+ 
p ... ~ltu-7~ o..:~( v~rs-~t- D+ i"o<{ 

D..;. .... (!.. 6 "'"-'1 , i I~ cl"') I ~ S:· "'., 

7oH 

'~. 
. . ~ 

Hoi;. No. 

I 
i.-11K;!.t ~.- ~ )3 {J. $3. ~ 

[} i I ; 1r i f-17 we.r1A f "I
t< 

. 0276 
' C' 

_ .... 

'(l 
::-

_,- .... _~ 
' ' ...... ,~ .. ···:4 . 

. ..; ... ., ~ 
: -,~~; ~~ 
. t--·-u:.. 

:':-:. ~ - .... ,_ .. 
r• " 

·'"- -~ 

... :. 



DRilllNG LOG {Cont Sheet) 
flfVAIIO .. ror Of ><OU 

''·ElfVATlON OEI"fH lEGEND 
i 

b 

71 

·--"'r 

-~ j,'\ 

d 

;, j I 1-.r jc,rod 
1 
/:~ c.. I"'.,_. 1 
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Location: Group 4, Site 47, Longhorn Army Ammuntion Plant, Texas 
Elevation: 0 Reference: Ground Surface 
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Well Name: 4 7WW06 
File Name: 4 7\NW06U 
Location: Group 4, Site 4 7, Longhorn Army Ammuntion Plant, Texas 
Elevation: 0 Reference: Ground Surface 
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Appendix B 

Analytical Tables Pre-Phase I 

Table and Lists of Laboratory Analyses Performed 
EPS 1982: Longhorn Army Ammunition Plant Contamination Survey 



-
Analyt1cal 
Category 

1 

2 

3 

4 

5 

6 

Table 4 

Analytes Determined for the Longhorn 
Army Ammunition Plant Contamination Survey 

Ana 1 yte 

1,3 Dinitrobenzene (1,3-DNB) 
2,4,6-Trinitrotoluene {2,4,6-TNT) 
1,3,5-Trinitrobenzene (1,3,5,-TNB) 
2,4-Dinitrotoluene (2,4-DNT) 
2,6-Dinitrotoluene (2,6-DNT) 
Nitrobenzene (NB) 

· Nitrates 
Nitrites 
Phosphates 
Sulfates 
Chloride* 
Fluoride* 
Chromate* 
Cyanide* 

Aluminum 
Antimony 
Barium 
Ca<imi urn 
Chromium 
Lead 
Manganese 
Strontium 
Mercury* 
Copper* 
Zinc* 
Arsenic* 
Beryll i urn* 
Silver* 
Thallium* 

GC/MS {Volatiles) 
GC/MS (Acid fraction) 

,.. 

GC/MS (Base/neutral fraction) 

HPLC (Screen of general organic compounds) 

GC/EC (Screen for pesticides, organochlorines, 
PCB's, and related compounds) 

* Semi-quantitative determination 
W=Surface water and groundwater 
All=Surface water, Groundwater, soil and sediment 

24 

Matrix 

All 
All 
All 
All 
All 
All 

All 
All 
All 
All 
All 
All 
All 
All 

All 
All 
All 
All 
All 
All 
All 
All 
All 
All 
All 
All 
All 
All 
All 

w 
All 
All 

All 

All 
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c c Tabl~ A-2 c: . 
' 

C) 
c ,. 

~-- Longhorn Army Ammunition Pl~nt Cont~mination Survey 
Summary of Analytical Data for Groundwater Samples 

5 tiE.. 3SC 
Inert Burning Former TNT 

'· !- Ground Incinerator South Test Area. Stettic Test 'Aree ,·. 
·• 

Analvte Well 104 Well 113 Well 131 Well 132 I Well ltH1 \"fell 107 

ANIONS 

t-Jitrate 35"'0. < < < < 
Nitrite < < < < < 
Phosphates (. < < < < 
Sulfate s11e. 216600. 337000. 73300. 54650. 
Chloride 80f'0. 27850000. 1033eP.fHL 1370""· 1~5CHH~. 

Fluoride < 1000. 1~00. < < 
Chromate < < < < < 
Thiocyenate < < < < < 
Cyanide < < < < < 

METALS 

Aluminum 372.r0 222.00 232."0 249.00 154.0~ 

Antimony < < < < < 
Barium 67.00 47.80 53.4f' 13.30 < 
Cadmium 0.97 0.93 9.24 3.92 4.68 
Chromium 45.7~ < 14.50 e.sr. 10.30 
Lead 34.30 < ]fl.30 15.10 10.00 
fv1anganese 85.00* < 1448.0{7,* 652.00* 1B7.fH~* 

Strontium 96.fl0 134f1."0 2640.00 272.00 260.ee 
fv1ercury < < < < < 
Copper < < < < < 
Zinc < < < < < 
Arsenic 2 1 . < < < < 
Be r'yll i urn < < < < < 0 

N 
Nickel 57.+ 53.+ 102.+ 41. + < ~ 
Selenium < < < < < -.J 
~·,ver < < < < < ...... 

I_} i urn < ~0.+ Jer.+ < < w 



0 c:., 
0 
0 c 
U1 

Inert Burning-Former Tf\1T 

Table A-2 
(Continued) 

- ----- ~------ --- - --------- ----

Ground Incinerator South Test. Area Static Test. Area 

Analyte Well 1~4 Well 113 ~'el 1 131 Well 132 Well lCfi ~·ell 107 

EXPLOSIVES 

1,3-DNB < < < < < < .. 
2,4,6-TNT < < < < < < 
1,3,5-T~B 9.74 < < < 4.3A < 
2,4-DNT < < < < < < 
2,6-DNT < < < < < < 
Nitrobenzene 1.82 < < < 

. 
< < 

ORGANICS (GC/T-1S) 

Benzene < NA < NA J--IA < 
Chloroform < tJA < J--lA NA < 
Trichlorethylene < NA < NA NA < 
Pentachlorophenol < NA < NA NA < 
a-chlorophenol < NA < NA f-.' A < 
2,4-dichlorophenol < NA < NA NA < 
Dibutylphthalate < NA < NA NA < 
Diethylphthalate < NA 52. NA f-.lA < 
Nitrobenzene < NA < NA NA ND 
Dichloromethane < tJA ND f-.1A NA < 
1,1'-bicyclohexyl NL' NA < NA N/l. NP. 

2-(1,1-dlmethyl-
ethoxy)-ethanol J--10 NA 24. NA NA Nr 

Pentane ND l-IA ND 1--'A NA < 
Trichloroethane NL' NA ND NA NA < 
Trichloromethane ND NA ND NA NA < 
Trichloroethene NO NA t-IC NA NA < 

A-5 

0 
l'V 
-...I 
-...I ..... 
;,~;:.;;. 



c 
c:~ 
c~ 
c 
c-; 
~ 

1\na~yte 

Glycine,N-acetyl-N-
{trifluoroacetyl)-
methyl ester 

1-bromo-2-methoxy-
cyclopentane 

Di-N-butylphthalate 

Inert Burning 
Ground 

~'ell 1~4 

ND 

ND 
ND 

Table A-2 
(Continued) 

Former TNT 

__ _I 

Incinerator South Test Areo 

Well 113 ~'ell 131 Well 132 

tJA tJD NA .. 

NA tJD NA 
NA ND NA 

Stc-tic Test Area 

~ell 1nn ~'ell 107 

tJA < 

tJA < 
NA < 

ORGANICS {GC/EC) 

p,p'-DC'T < NA ND NA < NA 
Dieldrin < NA ND NA < NA 

Alpha-BBC < NA ND NA < tJA 

Heptachlor < NA ND NA < NA 

Lindane < NA ND NA < N.n. 

Toxaphene < NA ND NA < NA 

Aroclor 1016 < NA ND NA < NA 

Aroclor 1260 < NA ND NA < NA 

All results are expressed in ug/1 
< Less than established detection limit (Tabl~ 5) or, for semiquentitative organics <lC ug/1 
* Exceeds limit designated hy Texas Departm~~t of Health Drinking Water Standards (Table 6) 
+ Exceeds limit of Aquatic Life Criterie or Human Health Criteria designated by u.s. 

Environmental Protection Agency (Table 7) 
# Exceeds limit recommended by li.S. Army ~edical Bioengineering Research and Development 

Laboratory (Table e) 
NA Not C~nalyzed 
ND Not detected 

3 

0 
N 
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Table C-6 

Longhorn Army Ammunition Plant Contamination Survey 
Summary of Analytical Data for· Soil Samples from 

Static Test Area 

Analyte soii-6{fl -sarr-o-or- so I 1 603 -

ANIONS 

Nitrate 
Nitrite 
Phosphates 
Sulfate 
Chloride 
Fluoride 
Chromate 
Thiocyanate 
Cyanide 

METALS 

Aluminum 
Antimony 
Barium 
Cadmium 
Chromium 
Lead 
Manganese 
Strontium 
Mercury 
Copper 
Zinc 
Arsenic 
Beryllium 
Nickel 
Selenium 
Silver 
Thallium 

< .. 
< 

70.00 
21. 
11. 
< 
< 
< 

3.7 
< 

126.2 
< 
9.8 

27.~ 

141.6 
14.5 
< 

23.8 
26.9 . 
< 
< 
8 • 
< 
< 
< 

C-10 

.14.94 12.23 
< < 

411.05 l48.72 
1224. 89. 

< 9. 
< < 
< < 
< < 

1276.7 1185.6 
< < 

~3.8 1"'6.1 
< < 
6.0 8. 8 

27.3 27.4 
61.2 162.2 

fi.6 1"'.8 
< < 
4.2 9.4 

52.9 49.9 
< < 
< < 
3. 7. 
< < 
< < 
< < 

0 
1\:) 

-.J 
-.J 
~ 
en 
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Table C-6 
(Continued) 

Analyte Soil 601 Soil 602 Soil 603 

EXPLOSIVES 

1,3-DNE 
2,4,6-TNT 
1,3,5-Tl-JB 
2 1 4-DNT 
2,6-DNT 
Nitrobenzene 

ORGANICS (GC/fw1S) 

Benzene 
Chloroform 
Trichlorethylene 
Pentachlorophenol 
a-chlorophenol 
2,4-dlchlorophenol 
Dibutylphthalate 
Diethylphthalate 
Nitrobenzene 

< 
< 
< 
< 
< 
< 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

< 
< 
< 
< 
< 
< 

NA 
NA 
NA 
NA 
NA 
NA 
tJA 
NA 
NA 

< 
< 
< 
< 
< 
< 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

All results for soil samples are reported in ug/g 
< Less than established detection limit (Table 5) or, for semiquantitative organics <10 ug/g 
NA Not analyzed 
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Tab.te A-6 

Longhorn Army Ammunition Pl~nt ContamJnAtlon Survey 
Summary of Analytical V~ta for Grounvwat.er Samples 

5 ITt: 4'} 
·· --vrasfilng Area Ground S Test Area et fl.ot.or PIC\nt. 

Analvte 

ANIONS 

Nitrate 
Nitrite 
Phosphates 
Sulfate 
Chloride 
Fluoride 
Chromate 
Th i o c y a n a t e 
Cyanide 

1-1ETALS 

Aluminum 
Antimony 
Bar I urn 
Cadmium 
Chromium 
Lead 
Manganese 
Strontium 
Mercury 
Copper 
Zinc 
Arsenic 
Beryllium 
Nickel 
Selenium 
Silver 
Thcdlium 

Well 130 

s trf- \1--

< 
< 
< 

1522~0. 

234800~.* 
UHH~. 

< 
< 
< 

\ 
125.0e ~/ 

< \ 
105.~0 'l 

2.22 
< . 
< ! 
< 

11n0.r.0 
< 
< 
< 
< 
< 

81.+ 
< 
< 

I eA.+ 

I 

i 
I 

I 

\ 
I 
I 
I 

~·e 1 l 12 7 

< 
< 
< 

1622000.* 
e32000.* 

1000. 
< 
< 
< 

36.90 
< 

46.00 
9.99 

11 • n0 
< 

lfl60.f110* 
336lLD~ 

< 
< 
< 
< 
< 

157.+ 
< 
< 

14f'.+ 

A-14 

~·e 11 12P 

< 
< 

. < 
5590~0.* 

1000000.* 
< 
< 
< 
< 

353.00 
< 

51.50 
4.69 
< 
< 

1088.00* 
412~.00 

< 
< 
< 
< 
< 

82.+ 
< 
< 

] l ~. + 

~ell 105 

24C00.* 
< 
< 

1£>46690.* 
820f.HH,.. * 

< 
< 
< 
< 

377.00 
< 

32.50 
9.72 

11.90 
< 

334~.00* 
fi920.0A 

< 
< 
< 
< 
< 

137.+ 
< 
< 

of'.+ 

0 
l\:) 

-J 
-._J ,....... 
00 
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0 c 
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Table A-~ 
(Continued) 

F 1 ash I ng A~rea Ground- SlC) riaT~Tesf-Afea --- ~~~-~oc k e t f.4o t.o r P 1 ant 

Analyte Well 13~ Well 127 "''e 11 1 ?.P "':e 11 1 "5 

EXPLOSIVES 

1,3-DNB 
2,4,6-TNT 
1, 3, 5-Tt-'B 
2,4-DNT 
2,6-DNT 
Nitrobenzene 

ORGANICS (GC/MS} 

Benzene 
Chloroform 
Trichlorethylene 
Pentachlorophenol 
a-chlorophenol 
2,4-dichlorophenol 
Dibutylphthalate 
Diet.hylphthalate 
Nitrobenzene 
Dichloromethane 
Tetrahydrofuran 
Trichloroethene 
2·:. n--,·r:..:c rme"thyl- ·-- · 
ethoxy)-ethBnol 

< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 

-< 
] 53. 

46. 
< 

< 

r 

< 
< 
< 
< 
< 
< 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

< 
< 
< 
< 
< 
< 

< 
< 
< 
< 
< 
< 
< 
< 
< 

ND 
NO 
ND 

ND 

< 
< 
< 
< 
< 
< 

NA 
NA 
NA 
NA 
NA 
NA 
t-.'A 
NA 
NA j 
NA 
NA 
NA 

NA 

I 

All results are expressed in ug/1; 
< Less than estBblished detection limit (Table 5) or, for semiquantitative organics <1~ ug/1 
* Exceeds limit designated by Texas DepBrtment of Health Drinking Water Standards {Table 6) 
+ Exceeds limit of Aquatic Life Criteria or Human He~Jth Criteria designated by u.s. 

Environmental Protection Agency (Tahle 7} 
ft Exceeds limit recommended by U.R. Arwy t.4edical Bioengineering Research and Development 

Laboratory (Table P) 
NA • analyzec1 
ND :detected 
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Appendix C 

Remedial Investigation Results for Detected Compounds 



VOCs and SVOCs in Soil Samples at the Independent Sumps 
Longhorn Army Ammunition Plant, Texas 

Location: t LH-S114-01 LH-S114-01 LH-S114-01 LH-S114-02 LH-S114-02 LH-S114-02 1 LH-S115-01 
,sample Number: LH-S114-01_1 LI:!_-S1_1_~:~-~.:::~- LH-S1 t4-01~i ··· LH~s1_14-02_1 ~~H-S114:02::::2 -LH.:s-i~o2.3-l~-~-~1:::_1 
Date Sampled: t07/13/1993 __ j 07/13/1993 07/13/1993 07/13/1993 -~?!_1_~~199~-- ______ 07/13/1~93 _j_~~~-4/1993 _ 
Depth (ft.): 0.50 3.00 11.50 0.50 3.40 12.00 1 0.50 

1VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG ------------- ---~--~- -----~~-- ---------------- ~------ ·-- ------!~--------

ACETONE . . -t-_: [~====+··. _:/5/00 --·· ND_:~~u_ ~~[1~) U.: .. -N~[10: U lNil[106fD_-1 ND~O~ti . 

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG I 

bis(2-ETHYLHEXYL! PHTHAlATE f~o f330JU · · ND !330! u -~ ND [330fli -c-· ND[330! u -No [330! u i-NDT330! u T --,os · 

c 
Cj 
c: 
'-' C") 
~ 

\ 

I 

0 
l\:) 
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-.J 
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VOCs and SVOCs in Soil Samples at the Independent Sumps 
Longhorn Army Ammunition Plant, Texas 

Location: 
------

Sample Number: 
··-

Date Sampled: 
Depth (ft.): 
VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 

----~~~-----

ACETONE 

SEMI-VOLATILE ORGANIC COMPOUNDS -UNITS: UG/KG 

bis(2-ETHYLHEXYL) PHTHALATE 

c 
0 
c;; 
0 
0 
N 

--

LH-S115-01 LH-S115-01 

LH-S 115-01_2 LH-S115-01_3 

08/04/1993 08/04/1993 

7.00 8.50 

NO [100] U NO [100] U 
- --

775 1100 

LH-S115-02 LH-S115-02 LH-S115-02 
LH-S115-02_1 LH-S115-00~- LH-S115-02_3 

08/04/1993 08/04/1993 , 08/04/1993 
--f----- -

0.60 7.00 15.00 

NO [100] U NO [100] U ---NO (1-00] U-
-- -

-----------------··--·-

1340 I 427 829 

LH-S116-01 LH-S116-01 

LH-S116-01_1 LH-S116-01_2 

07/07/1993 I 07/07!19~~-u 
0.00 -1--~~--

-------- -~~----· ----~----

NO [100] U NO [100] U 

·-- -----~-·----- -·-

NO [330] U I NO [330] U 

0 
I\;) 

-..J 
-..J 
1\:) 

N 



VOCs and SVOCs in Soil Samples at the Independent Sumps 
Longhorn Army Ammunition Plant, Texas 

Location: LH-S116-02 LH-S116-02 LH-S118-01 

Sample Number: LH-S 116-02_1 LH-S116-02_2 LH-S118-01_1 

Date Sampled: 07/07/1993 07/08/1993 07/08/1993 

Depth (ft.): 0.00 4.00 0.00 

VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 
ACETONE 

--·--------
-ND[1oo]u . NO (100) U --

1---:-cc.- . 
NO (100] U 

- ----------------~ 
SEMI-VOLATILE ORGANIC COMPOUNDS -UNITS: UG/KG 
------~---,.-- . ---·--·-· 

bis(2-ETHYLHEXYL) PHTHALATE 

0 
0 
t:!J 
0 ,., 
C.J 

·----

NO [330) U 

------ ----------- -------------------

·'-----·-.--

NO [330) U NO [330) U 

LH-S118-01 LH-S118-02 

LH-S118-01_2 LH-S 118-02_1 
07/08/1993 07/08/1993 

2.00 0.00 

NO [100) U ~--- No [1oofu--

---·---- --~--------- -·----------- ---------- ----

.. 

NO [330) U NO [330) U 

LH-S118-02 

LH-S118-02_2 

07/08/1993 

2.00 

------ ·-·-------
NO [100) U 
··-----

---·------·-----·-------·-··I 

-----·--------
NO [330) U 

I 

0 
l\J 
.....J 
......:1 
N 
w 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at the Independent Sumps 
Longhorn Army Ammunition Plant, Texas 

Location: LH-S114-01 LH-S114-01 LH-S114-01 LH-S114-02 LH-S114-02 LH-S114-02 LH-S116-01 LH-S116-01 
Sample Number: LH-S114-01_1 LH-S114-01_2 LH-S114-01_3 LH-S114-02_1 LH-S114-02_2 LH-S114-02_3 LH-S116-01 1 LH-S116-01_2 

Date Sampled: 07/13/1993 07/13/1993 07/13/1993 07/13/1993 07/13/1993 07/13/1993 07/07/1993 07/07/1993 
Depth (ft.): 0.50 3.00 11.50 0.50 3.40 12.00 0.00 4.00 

----~~ 

PESTICIDES - UNIT=S_:_: U=G=--:./K~G=----------+--~--+-----=----:--:----l---------:---:--:----t----:--:--:---
NO DETECTED COMPOUNDS • . • • . • . .. ~ I ~ I ~ I ~ ~ ~ ~ ~ 

POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 
---~--+---~~~--NA I ~-~NA_T ___ NA ____ --------N~- ~ ----NA -- - -----NA-- - -- ----- N.iC ---- -- - -NA -- --

PCB-1254 (AROCHLOR 1254) 

DIOXINS AND FURANS - UNITS: NG/KG 

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN 

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN 

1 ,2,3,4,7,8-HEXACHLORODIBENZOFURAN 

1 ,2,3,6, 7 ,8-HEXACHLORODIBENZO-P-DIOXIN 

1 ,2,3,6,7,8-HEXACHLORODIBENZOFURAN 

1 ,2,3, 7,8-PENTACHLORODIBENZOFURAN 

2,3,7,8-TETRACHLORODIBENZO-p-DIOXIN 

2,3,7,8-TETRACHLORODIBENZOFURAN 
HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 
HEXACHLORINATED DIBENZOFURANS, (TOTAL) 

OCTACHLORODIBENZO-p-DIOXIN 

OCTACHLORODIBENZOFURAN 
PENTACHLORINATED DIBENZOFURANS, (TOTAL) 
TETRACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

TETRACHLORINATED DIBENZOFURANS, (TOTAL) 

EXPLOSIVES - UNITS: UG/KG 
NO DETECTED COMPOUNDS 

0 
C) 
~j 
(.,.~ 
C) 
*:E: 

-----~-~~ -------~--- --------------------- ---.--~--t--------
NA NA NA NA NA NA ' NA NA 
NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA =t=~ 
NA NA NA NA NA NA NA A 
NA- - NA NA NA NA NA NA A 

NA NA NA NA NA NA NA A 
~- NA NA NA NA NA NA 1 NA 

NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA NA 

NA NA NA NA NA NA __ NA --=F NA __ 
NA NA NA NA NA NA . NA ~ 

NA NA NA NA NA NA NA NA 

-, 
1 

0 
1'\:) 

~ 
~ 
f\J 
~ 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

PESTICIDES - UNITS: UG/KG 

NO DETECTED COMPOUNDS 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at the Independent Sumps 
Longhorn Army Ammunition Plant, Texas 

LH-S116-02 LH-S116-02 LH-S118-01 LH-S118-01 LH-S118-02 LH-S118-02 
LH-S116-02_1 LH-S116-02 2 LH-S118-01 1 LH-S118-01 2 LH-S118-02_1 - LH-SifS-02 2 ---- ---~-- - -

07/07/1993 07/08/1993 07/08/1993 07/08/1993 07/08/1993 07/08/1993 
0.00 4.00 0.00 2.00 0.00 2.00 

NA NA NA NA NA NA 

---------- --- -- ---~------- --~-----------

POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 

PCB-1254 (AROCHLOR 1254) NA NA NA NA NA NA 

--
DIOXINS AND FURANS -UNITS: NG/KG 

·--------

SUMP114 SUMP114 

SUMP114(0-0.5) SUMP114(3-sr 

08/07/1998 08/07/1998 -·-
----------f---------~ 
0.00 3.00 

--- ----~------

------ -------- ----c·--------------------
66 J -~ ND [38] U 

f----------!------ ------~----------'-----u3964~.928 .. 1,2,3,4,6, 7 ,8-HEPTACHLORODIBENZO-p-DIOXIN 

1 ,2,3,4,6, 7,8-HEPTACHLORODIBENZOFURAN 

1 ,2,3,4,7,8-HEXACHLORODIBENZOFURAN 

1 ,2,3,6, 7 ,8-HEXACHLORODIBENZO-P-DIOXIN 

1 ,2,3,6,7,8-HEXACHLORODIBENZOFURAN 

1 ,2,3, 7 ,8-PENTACHLORODIBENZOFURAN 

2,3,7 ,8-TETRACHLORODIBENZO-p-DIOXIN 
------------·-·-

2,3,7,8-TETRACHLORODIBENZOFURAN 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) 

OCTACHLORODIBENZO-p-DIOXIN 

OCTACHLORODIBENZOFURAN 

PENTACHLORINATED DIBENZOFURANS, (TOTAL) 

TETRACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

TETRACHLORINATED DIBENZOFURANS, (TOTAL) 
--·-

EXPLOSIVES - UNITS: UG/KG 

NO DETECTED COMPOUNDS 

0 
C?> 
('_) 

c 
C) 
Ul 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 
--

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 
-----------
NA NA NA 

NA NA NA 

NA NA NA 
NA NA NA 

----
NA NA NA 

NA NA NA 
·-·--

NA NA NA 
-----

NA NA NA 
-- ----·----- ---NA ___ 

NA NA 

NA NA NA 

NA 
r----------

NA NA 
------··-

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 
-----

I 
NA NA NA 

-~~--- ---- --
NA NA NA 

--

-----·----- ------ ---------------

17.462 I ND (1.008]_U_j 
19.12 ND(1.711]U 

NO [1.794] U ND [1.014] U 

8.275 ND(1.141]U 

27.066 ND (1.237] U 

NO [2.011] U ND (1.804) U 
~-------- -- -------

ND [3.126) U 

615.415 

17.462 

50.13 

30.678 

5883.823 

30.376 

111.827 

ND (2.011] U 

NO [3.126] U 

1------

NA 

ND [1.845] U 

43.031 

ND (1.008] U 

ND [1.014] U 

ND[1.141]U 

3187.375 

ND (2.095] U 

ND (1.292] U 
--

ND [1.804] U 
-----·-

ND [1.845) U 

1-------------------

--t NA 

0 
l\:) 
--.] 
""-.] 
f\) 
e.n 

.. 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at the Independent Sumps 
Longhorn Army Ammunition Plant, Texas 

Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

PESTICIDES - UNITS: UG/KG 

NO DETECTED COMPOUNDS 

POLYCHLORINATED BIPHENYLS- UNITS: UG/KG 
--

PCB-1254 (AROCHLOR 1254) 

DIOXINS AND FURANS - UNITS: NG/KG 

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN 

1 ,2,3,4,6, 7 ,8-HEPTACHLORODIBENZOFURAN 

1 ,2,3,4, 7 ,8-HEXACHLORODIBENZOFURAN 

1 ,2,3,6, 7 ,8-HEXACHLOROOIBENZO-P-OIOXIN 

1 ,2,3,6, 7,8-HEXACHLOROOIBENZOFURAN 

1 ,2,3, 7 ,8-PENTACHLOROOIBENZOFURAN 

2,3,7,8-TETRACHLOROOIBENZO-p-OIOXIN 

2,3, 7,8-TETRACHLORODIBENZOFURAN 

HEPTACHLORINATEO OIBENZO-p-OIOXINS, (TOTAL) 

HEPTACHLORINATEO DIBENZOFURANS, (TOTAL) 

HEXACHLORINATEO OIBENZO-p-OIOXINS, (TOTAL) 

HEXACHLORINATEO OIBENZOFURANS, (TOTAL) 

OCTACHLOROOIBENZO-p-OIOXIN 

OCTACHLOROOIBENZOFURAN 
PENTACHLORINATEO DIBENZOFURANS, (TOTAL) 

TETRACHLORINATEO OIBENZO-p-OIOXINS, (TOTAL) 

TETRACHLORINATEO DIBENZOFURANS, (TOTAL) 

EXPLOSIVES - UNITS: UG/KG 

NO DETECTED COMPOUNDS 

0 "., (:) 

0 
0 
Cf) 

SUMP118 

SUMP118(0-0.5) 

08/12/1998 

0.00 

NO [36] U 

75.982 

11.272 

2.528 

1.287 

NO [0.375] U 

NO [0.482] U 

2.027 

3.71 

159.034 

11.272 

15.886 

14.277 

1130.927 

32.701 

3.148 

2.027 

NO (0.453] U 

NA 

SUMP118 SUMP118 

SUMP118(0-0.5)FD SUMP118(3-5) 

08/12/1998 08/12/1998 

0.00 3.00 

NA 

--··- --·-------·-----
NA NO [43] U 

'" 

NA NO [2.336] U 

NA NO [0.833] U 

NA NO [0.67] U 

NA NO [0.705] U 

NA NO [0.447] u I 

NA NO [0.373] U 

NA NO [0.91) U 

3.194 NO (0.979) U 

NA .. NO [2.336] u I 

NA NO [0.833] u I 

NA NO [0.705] U 
I 

NA NO [0.447] U ! 

NA ~ 

+-· 
45.909 j 

NA NO [1.472] U 

NA ND (0.389] U 
c-------

NA ND [0.91] U 

NA 0.979 
~-

NA NA 

./ 

0 
1\:) 
'I 
-.l 
N 
0') 

~· 

.. ..• 



Location: 

Sample Number: 

Date Sampled: 
Depth (ft.): 

METALS- UNITS: UG/KG 
ALUMINUM 

ANTIMONY A-RSENic ______ 

BARIUM 
1-----· 
BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

STRONTIUM 

VANADIUM 

ZINC 

(::, 
""."" '"'"'' ,.., .... 
l.._ •• J (' ,., 
.... J 

LH-S114-01 

LH-S114-01_1 

07/13/1993 
0.50 

9150000 
ND [3000) U 

r-27oo-"-
75000 

NA 

ND [1000) U 

283000 
15300 
3800 
2900 

16500000 
12400 

1360000 
160000 

ND [100] U 

NA 

444000 
NO [1000) U 

ND [1000] U 

4900 
NA 

15100 

LH-S114-01 

LH-S114-01_2 

07/13/1993 
3.00 

11700000 
ND [3000) U 

--2000 ___ 

71400 
NA 

ND [1000] U 

815000 
12800 
2800 
6100 

19200000 
9800 

1130000 
32200 

ND [100} U 

NA 

670000 
NO [1000) U 

ND (1000] U 

13300 
NA 

29000 

Metals in Soil Samples at the Independent Sumps 
Longhorn Army Ammunition Plant, Texas 

LH-S114-01 LH-S114-02 LH-S114-02 LH-S114-02 

LH-S114-01_3 LH-S 114-02_1 LH-S114-02_2 LH-S114-02_3 

07/13/1993 07/13/1993 07/13/1993 07/13/1993 

11.50 0.50 3.40 12.oo-

4260000 11100000 23500000 12500000 
ND [3000] U ND [3000] U ND [3000) U ND [3000] U 

1300 2600 . -- ----------·-_- --~-·----~--- ---
ND [1000] U 4900 

79500 60500 79800 166000 
NA NA NA- NA 

ND [1000] U ND [1000] U ND [1000] U NO [1000) U 

384000 999000 879000 1780000 
5700 13900 20400 16100 
5300 5100 4200 10100 
3600 5900 6700 8600 

10600000 17400000 15900000 26100000 
4700 11300 7200 6800 

1270000 786000 1710000 2600000 
53300 183000 36500 198000 

NO [100] U ND [100] U NO [100] U ND [100} U 
NA --~--· NA NA NA 

354000 669000 1260000 994000 
ND [1000] U ND [1000] U ND [1000] U ND (1000] U 

ND [1000] U ND [1000] U NO [1000] U ND [1000] U 

7500 -- 13400 21200 36600 
NA NA NA NA 

24100 45600 42400 55500 

LH-S115-01 

LH-S115-01_1 

08/04/1993 
1------·-· 

0.50 

4950000 
ND [3000] U 

---- -------~--- -~-- ··--

1800 
70000 

NA 

ND [1000] U 

535000 
7000 

ND [1000] U 

3000 
8190000 

1600 
311000 --
28000 

ND [100) U 
NA 

313000 
ND [1000] U 
ND [1000] U 

15000 
NA 

BODO 

LH-S115-01 LH-S115-01 

LH-S115-01_2 LH-S115-01_3 

08/04/1993 08/04/1993 
7.00 8.50 --r--

7960000 5970000 
ND [3000] U ND [3000) U 

---- --------- ----- ---- - ------ -
2500 2100 
14000 27000 

NA 
r------· 

NA 
ND [1000] U ~_ND [1000] U 

56oooo -- 445000 
10000 9000 

ND [1000] U ND [1000] U 
2000 4000 

10800000 11000000 
1700 I 6500 

341000 574000 
14000 24000 

NO [100J ~---J ND [100) U 
I 

NA NA 
380000 398000 

NO [1000] U ND [1000] U 
ND [1000] U NO [1000] U 

8000 17000 
NA NA 

7000 ·I 10000 

0 
l\:) 

~ 

"'' tv 
"-l 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

METALS- UNITS: UG/KG 
ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

STRONTIUM 

VANADIUM 

ZINC 

C; 
C,) 
C' 
(.'."; 
c-· 
a:· 

-

I 

1 

I 

I 
I 

I 

LH-S115-02 LH-S115-02 

LH-S 115-02 1 LH-S115-02_2 

08/04/1993 08/04/1993 

0.60 7.00 

9470000 6560000 

NO [3000] U NO [3000] U 

2100 1900 

29000 18000 

NA NA 

NO [1000] U NO [1000] U 

1070000 262000 

12000 15000 

1000 NO [1000] U 

3000 ND [3000] U 

14000000 11800000 

5200 4700 

391000 247000 

35000 14000 

ND [100] U NO [100] U 

NA NA 

540000 344000 

NO [1000] U ND [1000] U 

NO [1000] U NO [1000] U 

17000 9000 

NA NA 

10000 7000 

Metals in Soil Samples at the Independent Sumps 
Longhorn Army Ammunition Plant, Texas 

LH-S115-02 LH-S116-01 LH-S116-01 LH-S116-02 
LH-S115-02_3 LH-S116-01 1 LH-S116-01_2 LH-S116-02 1 

08/04/1993 07/07/1993 07/07/1993 07/07/1993 
15.00 0.00 4.00 0.00 

12300000 10300000 8170000 2100000 
NO [3000] U NO [3000] U NO [3000] U 4200.00 

-- 1300 -- ··--

1400 1100 NO [1000] U 

86000 221000 36300 38400 

NA NA NA .. NA 

NO [1000] U NO [1000] U ND [1000] U • ND[1000]U 

389000 1690000 11300000 691000 

11000 23700 14200 27900 

4000 4100 3000 2900 

3000 25300 10100 8000 

10200000 14800000 14400000--r-- 8290000 

6400 9700.00 84300 4200 

768000 802000 739000 I 238000 

117000 187000 33300 147000 

NO [100] U NO [100] U ND [100] U ND [100] U 

NA NA NA NA 

849000 936000 273000 260000 

NO [1000] U NO [1000] U NO [1000] U NO [1000] U 

NO [1000] U ND [1000] U NO [1000] U NO [1000] U 

11000 34400 17800 11600 

NA NA NA NA 

18000 69200 37200 26700 
------····--

LH-S116-02 LH-S118-01 
LH-S116-02 2 LH-S118-01 1 

07/08/1993 07/08/1993 
4.00 0.00 

9780000 9560000 
NO [3000] U NO [3000] U 

1300 2400 
651000 109000 

NA NA 

NO [1000] U ND [1000] U 

878000 1810000 

7200 10300 
4400 4200 

5400 8100 

13400000 17300000 

5700 11700 

834000 883000 

188000 358000 

ND [100] U ND [100] U 

NA NA 

492000 393000 

ND [1000) U NO (1000) U 
ND [1000) U NO [1000] U 

13300 18300 

NA NA 
22600 21900 

LH-S118-01 
LH-S118-01 2 

07/08/1993 

I 2.00 

19500000 

NO [3000] U 

3200 

85200 

NA 

ND [1000] U 

397000 

I 16400 

7700 

8000 

17600000 

14000 

883000 

135000 

NO [100] U 

NA 

627000 

ND (1000] U 

ND [1000) U 

11600 
-

NA 

24200 

I 

0 
N 
-.] 

-..J. 
N 
i::;t) 

•' 



Location: LH-S118-02 LH-S118-02 

Sample Number: LH-S118-02_1 LH-S118-02_2 

Date Sampled: 07/08/1993 07/08/1993 

Depth (ft.): 0.00 2.00 

METALS- UNITS: UG/KG 

ALUMINUM 6570000 21700000 

ANTIMONY 4300 NO [3000] U 

ARSENIC 3400 1400 

BARIUM 70700 106000 

BERYLLIUM NA NA 

CADMIUM I NO [1000] U NO [1000] U 

CALCIUM I 896000 763000 

CHROMIUM, TOTAL ~ 9100 21000 

3200 3800 COBALT 

COPPER , 4700 8400 

IRON 10100000 20600000 

LEAD 10300 14900 

MAGNESIUM 
I 

402000 1200000 

MANGANESE 336000 29400 

MERCURY NO [100} U NO [100} U 

NICKEL NA NA 
-

POTASSIUM 237000 669000 

SELENIUM NO [1000] U ND [1000] U 

SILVER NO [1000] U ND [1000) U 

STRONTIUM 10600 17000 

VANADIUM NA NA 

ZINC 11800 25500 

0 ,..., 
"-•' 
C.) 
() 
C""l 

J'' 

~~ 

Metals in Soil Samples at the Independent Sumps 
Longhorn Army Ammunition Plant, Texas 

SUMP114 SUMP114 SUMP116 SUMP116 SUMP118 
SUMP114(0-0.5) SUMP114(3-5) SUMP116(0-0.5) SUMP116(6-6.5) SUMP118(0-0.5) 

08/07/1998 08/07/1998 09/28/1998 09/28/1998 --
r---------

08/12/1998 
0.00 3.00 0.00 6.00 0.00 

-----

NA NA NA NA NA 
NA NA NA NA NA 

------- --------·------·- ---~------
NA NA NA NA NA 

--- -------··---- -----
NA NA NA NA NA 
832 833 ND{649] UJ ND [584] UJ 608 

---
NA NA NA NA NA 

----
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA 

--f--------
NA 

-
NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 
--

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

15000 16000 NO [5200] UJ NO [4700) UJ 7900 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 
-- NA ___ --

NA NA NA NA 
---~-- --

39000 J 38000 J 11000 J 8700 J 50000 

NA NA NA NA NA 

SUMP118 
, ______ 

SUMP118(3-5) 

08/12/1998 

3.00 

NA 

NA 
--

NA 

NA 

782 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

11000 

NA 

NA 

NA 

NA 

31000 

·NA 

0 
l\:) 

~ 
--..1 
rv 
co 

', '\ 



Location: 
------~--------------- --·--------------- ----~~------ ··- ---- - --
Sample Number: 
~----- --- ---------------·---- ---- .. 

Date Sampled: 
------------- - --------------------------------
Depth (ft.): 
-------------------------------------- ·-----

VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 
---------------

CARBON DISULFIDE 
--.----------

METHYL ETHYL KETONE (2-BUTANONE) 
-------·----- -------------- ---------

TOLUENE 
---- ----------------

TRICHLOROETHYLENE (TCE) 
----- . ___:____ ------·-··-

SEMI-VOLA TILE ORGANIC COMPOUNDS - UNITS: UG/KG 

VOCs, SVOCs, and PAHs in Soil Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

35ASB03 . 35ASB03 35ASB03 35ASB05 i 35ASB05 I 35ASB05 
- 35Asso3co-o.s) , 3s.4.sBo3(1-3) : 3s.4sso3(3-s) · 3sAsBosco=-o:sr:3sAsBos(o-o.s)RFo 1 3sAsBosc1-3) 

~ o~~~~9!l8- ...... oi/~~~:998 .• • Oi/;6~:998 ' . il71!%:99~=t _ _07~~~9~ . ~07/~~~98 . 

ND (5.61 U 
.... ---·-- --- --~---------- -+-

NO [221 U 
NO [5.61 U 

- --- --- ... ---~ 

ND [111 U 
---------------------

NO [5.7] U 

ND [231 U 
NO (5.71 U 
ND[111U 

~~s11~ - -- ~~~-;11 ~-~=t------:--1 ~~ [[~·:rM-
ND (6] u 4.3 . . .... ·- NA ________ --ND-[5.7Tl.T--

-~-~_!~~]-U _ ·-~~ _ --~~£~1@=~-----NA ND [111 U-

ANTHRACENE - ---~-~---- ------- -·-··----- . - --l\lo(19()ofl..T -- NO [3901 U ND [4001 u·· ---- . ND-[18-0o)l.T--~----NA ND [3801 U 

BENZO(a)ANTHRACENE -- -- .NO (19o0j u·-; NO [39ojl.i -- -·No [46o)u--~- -Noh860ju· ! NA i ND [3801 U 
BENZO(a)PYRENE -- ---- --t:.fo[9301 U--~-ND(2oofu ... ND(2oofu·-~----Nb [9001 U NA ND (1901 U 
-------------····-···--·-----------·----·-·---------~--------- --- ... -----···· ..... ------ .. -···-·· -------- ----- . -----------·- --~--- --- ·-···· ---1 
BENZO(b)FLUORANTHENE NO (19001 U NO [3901 U NO [4001 U ND [18001 U NA NO [3801 U 
BENZo(g,-h,i)PERYLENE. --------- ----N-b[1"9o6)LT -- -ND[39o) U --"---ND[4001 U --~--- -NO [18001 u-· NA ND [3801 U 

- ---~---------- ... -------- ------- .... ··--------------·····. -----·--··-------------~--~---· ~ 

BENZO(k)FLUORANTHENE ND [19001 U ND (3901 U ND [4001 U ND (18001 U NA ND [3801 U 
CHRYSENE -- --ND[19ooj ·u ND [39oj U ---- -No(4.oojlT--·-·-··No(186oju- NA ND [3801 U 

- ------------------ -··-·· ···------··----------------·----~ ------~---· ------------ I 
DI-n-BUTYL PHTHALATE ND [19001 U NO [3901 U NO [4001 U ND [18001 U NA ND [3801 U 
DIBENZ(a,h)ANTHRACENE ------------- ---·---- - -Ni5(19oo)u- .NO [39oj U -- ·No(4oo) U NO (18oo)u___ NA i ND [380

1 
U 

~--~----------------~-~-----·--- -- ------------------------- . ------------- - ·--- ----------- --- ----------- I 
DIETHYL PHTHALATE ------ -m ~-~"![)J!~~~!_I:J_u _____ ND E~! lJ ____ ~f'J[)_[40~LLJ_ -- t-J.'? 1189_01 u NA I ND [3801 u 

ND [19001 U ND [3901 U NO [4001 U ND [18001 U NA i ND [3801 U FLUORANTHENE -=~~'? f1 ~ooil!~~~~~~t-JPJ~~~ru··-r--~~T~~I u · _____ No ]~--~~~PJ --- NA 1 ND [3801 u 
1 -------~----------- ----------------

INDEN0(1 ,2,3-c,d)PYRENE 
PHENANTHRENE ND [19001 U ND [3901 U ND [4001 U . NO [18001 U NA f ND [3801 U 

bis(2-ETHYLHEXYL) PHTHALATE - --------------- ---:~~=t~-H~~~=~= ~~ ~~~~f-B~--:~:~~:l~~~f~ ~---~~~-n~~T~- ~~ I ~~ ~~:~~ ~ I 
------------------------ ------------------ ____ )_-. - ------ -----------------------··--- ----- --------·------

1
PYRENE 

--------------- --- ---- --·-·-- -----------
POLYNUCLEAR AROMATIC HYDROCARBONS - UNITS: UG/KG 

- -----~---- ---------------------

ACENAPHTHENE 

ANTHRACENE 
BENZO(a)ANTHRACENE 
BENZO(a)PYRENE 
----,-- -------- ·---------
CHRYSENE 
FLUORANTHENE ----------------------- ---- ----

NAPHTHALENE 
---· --------------- ------------~---------------~ 

PHENANTHRENE 

'!: ..... 

\.,; 
c.,.) 
(:) 
, .. , 
·---.' t··;h ,.-. 
"~' _,1 

NO [371 U NA 
--Nb[37TiT-- : NA 

----------------------- -

__ -~~l~?J U~--" __ _ NA 
ND (371 U . NA 

--No [37]u---r-- --- NA 
ND[37jU_____ NA 

- . -- ·No[37] u·--,-- ---NA 
--- ---------- ·--- -

NO [371 U NA 

NA 
NA "- -- ---- ----------
NA 

-,------·-NA 
----------------

NA 
NA 

NA 
NA 

1 

------------ -- -------·-·· I 

· -- -No£3611!~---~-----ND (1801 uJ 1 NA 
NO [361 UJ ND [1801 UJ NA 

- ND-[36]Ii:J----:-- NO [1801 UJ NA 
;· ND-(36] UJ--;- ND [1801 UJ NA 

_, ___ N0[36)UJ---~-- ND [1801 UJ NA 

' - Nb(36juj-~---- ND [1801 UJ NA 

~- -- ~J? ~36ji.J~~-~2-----~-'? (1801 UJ NA 
ND [361 UJ ND (1801 UJ NA 

0 

"' ~ 
'I 
w 
0 



VOCs, SVOCs, and PAHs in Soil Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

Location: 
~~--~--- ~--------

~~~!!4~~~~=------------------------------------
Date Sampled: 
--·- ·-----------~----------------·-------------------~ ---· ------
Depth (ft.): 

--------------
VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 
CARBON DISU:-:LF=Io=-=e=--------------- -- --

METHYL ETHYL KETONE (2-BUTANONE) 
---------------------- ------~----------
TOLUENE 

TRICHLOROETHYLENE (TCE) 
--------------

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 

ANTHRACENE 
--~----

BENZO(a)ANTHRACENE 

BENZO(a)PYRENE 

BENZO(b)FLUORANTHENE 
----~--~--------- --------·-··----------------

BENZO(g,h,i)PERYLENE 
---- ------ ----------

BENZO(k)FLUORANTHENE 
---~~------~-------------- --

CHRYSENE 

~DI-n-BUTYL PHTHALATE 
------ --------

DIBENZ(a,h)ANTHRACENE 
-----~---------- --

DIETHYL PHTHALATE 

FLUORANTHENE 

INDEN0(1 ,2,3-c,d)PYRENE 
-- ~---- ------------- ··- -

PHENANTHRENE 

1-

- 35A~E:J05--; 35A~~~1_- :_ ~5~S~O~ : ______ 3_~!-~~0~--- I 35ASS04 I 35ASS~~--
3~~~805P-5! :_ 3_5~~S0~!~-~~5~ ; 35A~~~~(0-0.5) ~ _35~~~~~_(_~:'>~)DF~ 35ASS04(0-0.5) _I 35ASS06(0-0.5) 

07/26/1998 07/26/1998 07/26/1998 : 07/26/1998 . 07/26/1998 ; 07/26/1998 
-----3--00 . -- o oo . o- _o_o__ -·- --0--0--0---- - t o oo I o oo ---t 

• o • • ! • I • 

NO [5.8) U 

NO [23) U 
NO [5.8) U 

NO [12) U 

NO [390) U 

NO [390) U 

NO [190] U 
--------- -··- --

NO [390) U 

NO [390) U 

NO [390) U 
------ ----

NO [390) U 

NO [390) U 

NO [390] U 
---------------
NO [390) U 

NO [390) U 
------ ------·. 

NO [390) U 
-- -- ---- . -

NO [390) U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

. ____ j 

NA 

NA 

NA 

NA 

NA 

---------------- -------,---

NA-- ------i---NA NA I 
NA NA NA 
NA --r-----NA- NA 
NA ______ --·--------N~-

NA 

I 

+---------

NA 
__ L_______ I 

NA NA 
NA NA NA NA 

---- -- ----~~~--------- ··-----

f\J~_ - - -" -~-----N~_ NA NA 
NA ' NA NA NA 

NA NA NA NA 
-------~-~-- I 

NA 
----- ____________ ___J._._ -------~---

NA NA NA 
-- -------~ ----------·--

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA NA NA 
-~---··--· ---.... - ........ --- ... -·-- ··-···----· 

NA NA NA 
--- --· _.J_ _______ _ 

NA NA NA 
------------ ------- - -

NA NA NA 
------------·- -·-----;-----

NA NA NA 
------- ----~---·--

NA 

NA 

NA NA 
-------NA. NA I 

I --- ------ ----- ---- -
PYRENE ~--~~- -~N~l3~~C9- NA 

NA 

NA NA NA NA 
NA ---- -, NA NA bis(2-ETHYLHEXYL) PHTHALATE No [390J u 

~ -------,- ------+------------------ -- --+----------~----

POLYNUCLEAR AROMATIC HYDROCARBONS -UNITS: UGiK_G _____ , ---------- . -- -- - -------- -- -,--- ---- -----------:----- ---- . 
------------------------------------- - ---------~----------- ------

ACENAPHTHENE 
ANTHMCENE ----------------- ----------------------------------

----------------- --- ---------•-·· 
BENZO(a)ANTHRACENE 

BENZO(a)PYRENE 
I --------------~----- ------------ ------
CHRYSENE 

I --~--------·- - --------
FLUORANTHENE 

NAPHTHALENE 

PHENANTHRENE 

I.:") 
C:) ,...., 
1...,.1 ,.- ... 
.......... 
~?. 
~lt 

1200 -- --" ----NO [38)l.f- --~-- --- --f:.m [190) U - j NO [34) U NO [39] U 
-- I'Jb [38Ju- · -· - - --86___ ~·· - ·· No[19oj u --- T------f..Jo[34ru 1 No £39]0 

~~=~~==---~[_] -~~~~~_+_ -~~~m=+ ~~!El~ ' ND!~·~u I 
NO [38] U i NO [38] U i NO [190) U NO [34) U 120 

____ r·f~I~~~g=-I=E~l3-8)9~~2==~=!'JP1I~91Y=~---- NO [34) u 350 I 
46 NO [38) U NO [190) U NO [34) U NO [39] U 

NA 

NA 

NA 

NA 

NA 
0 
N 
--...1 
--...1 
w 
I-to 

" 



Location: 
~-----------~---~-~-------------~----------

Sample Num __ b_e_r: __ ~ 
Date Sampled: 

VOCs, SVOCs, and PAHs in Soil Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

I LH-DL723-01 . LH-S111-01 : LH-S111-01 LH-S112-01 . I LH-S112-01 I LH-S113-01 I LH-S113-01 

-1--LH-D!-?~~01 ~~Ji-S111-~1:::~-~ L.J~~~~!1:_01=2 Ll-!_-~-1_i_~J=P~H-S112-01_2, LH-S113-01 1 I LH-S113-01 2 
06/26/1993 07/08/1993 • 07/08/1993 ~ 07/08/1993 

1 
07/08/1993 1 08/04/1993 08/04/1993 

--~-------~------------------------- --

- ,_ 1.oo ----m-o~oo----~r----~~:~~--==:-~---:~-~~.~~------T--- 3.oo 1 o.so 
1 

4-.oo Depth (ft_ . .:....): __ ~-
VOLA TILE ORGANIC COMPOUNDS - UNITS: UG/KG 

-----------------~---------------

CARBON DISULFIDE 
METHYL ETHYL KETONE (2-BUTANONE) 

------------------------- -~--------· -- ---- -·- ------------------
TOLUENE 

-------- ----- --··.-

TRICHLOROETHYLENE (TCE) 
~---------~--~~~-----·-----

33 
64 

ND[6]U 
2 

ND [5] U ND [5] U ~.- ,;fo [sfu ___ -· NO [5] U I ND [5] U ~ ND [5) U 

:r~5~1~ ------~~?~1~-- --~~r{Z1~--~~-~!~11~-+--~~1is)1Y--f=~~(f~~---
___ !'J.~J~1 l) _ -~ No[5J l! -__ -----~~~L~----~- -i\Jof5Ju-!No[Sfu-i -No[S]u·--

sEMI-voLATILE ORGANIC COMPOUNDS- UNITS: UG/KG • ·-- ----------------- i 
------~-----·------·---·-·-·---~-------- ----- -· --··· ·-··· ·- -- -- ·--- - ---------- -·----- ---·-------·-···----· . I 

,A __ NT_H_RA_C_E_N_E _________ ~------~------ _ --~ _ !'J~!6~9!~ ____ _t'J_[)_i~~~!_l! ___ ---~Q [~~q!I.J ____ ~---~DJ~30]_~ ---~D~[~3~]~~_!?_(330] U i ND [330) U 

=~~~~~:~~~~~:cENE _ c---~~-~~~1~----~~ f~~J~ ·-·· ~~{~~~lX-r~~g-g~~~-~- ~--~~ ~~~~~ ~ i ~~ ~~~~~ ~ I ~~-~~~~~ ~-
BENZO(b)FLUORANTHENE -----------------~- - -··-NO (1299ji.f- --ND(33ci)u- . -ND(330)U·--k-ND [3JO) U-----ND [330} 5-f NO (330] U i ND [330] U 
BENzo(g,h,i)PERYLENE ---------------- No[2597fu _____ No[330fu --,. -ND133oJu-T ---No [33oJ·u No [33oJ u I No (3301 u ~- No [3301 u 

8EN-zO(k)Flu6RANTHENE-~-~~-=~=-===----=--~~ - = -~--i\J~I~9Ig_~----~H~@~org--~-- ~-~13-301 Q: ~-N~l~~l_I.J-_.,---No [33ot~U.o (330J u No [3301 u 
CHRYSENE ' NO [6494] u ND (330] u ND [330] u I NO [330] u ND [330] u I ND [330) u I NO [330] u 
DI-n-BUTYL PHTHALATE ------- ---I--ND(-4987] IT --N£H33o)"lT ____ ND[33o) U -~--,;iD[330)0-~~ND [330] U NO [330] U t NO [330] U 
oiBENZ(a,h)ANTHRACENE ---------~------ -- - ---r-No[2597Ju·-- No [33oi u · - i\Jo-[33o]u- - -·NDf330ju--- -No f33oJ u No [3301 u 1 No [3301 u 
DTETHYLPRTHACA.TE -----------~------------- ----· - ·---494-- ~ - r·io[330]u ·----No [33oi u- ·-- No[33oYu- -No [33o] u l No [3301 u No [33o

1 
u 

FLUORANTHENE --~----~----~---~ -- -- - ND(649Tt.J-;-- ND [33o)U NO (33o)u --·· No(noru --r- ND [J30] U i NO [330] U ND [330] U 
INDEN0(1,2,3-c,d)PYRENE --~------------------ --- - -- ·- f\iofi-299]U : --,.,-5[33oj u ··-No [33o] u·- · -No[33ofli- '--r:io-f33oju 1 No [3301 u No [330]-u 
PHENANTHRENE ---------- - __ ,_ · No[i549fu_r_N_D"133oi u- ·--·No [33oi o--,--No[33ofu -~ No [3301 u 1 No [330) u No [330) u 
PYRENE ---~-----~-~---- ----- -· -N-of649ju-~-- No"[33ofli -- - ND(33oj U -·-ND[330)i.i -· ---ND [330)U I NO [330) U ND [330) U 

bis(2-ETHYLHEXYL) PHTHALATE ·-------~--- -- ------ - -NO [234rtTt ND [J30] u· ND [330)U ~ --NO (33o)u NO [330) U I ND [330] U ND [330) U 
--- ·------·-··- ------r-----·-·- -------- . ------ . --------------·-·---~------- ---

I I ----~------.-- - -· ------·-

POLYNUCLEAR AROMATIC HYDROCARBONS -UNITS: UG/KG i 

ACENAPHTHENE 
--~- --------··--NA _____ r--- --NA- - r -

NA 
I U ----~~m -~--; "O --~~--_J NA I -~~ ~--~~--- ----------------------------------------- ----·- - --- --i·· --------------· ______ _,;.__ __ ----·-

ANTHRACENE NA NA 
- --· ----------- --- _.._ __ - ----

··-···J __ NA NA BENZO(a)ANTHRACENE 
--~ 

BENZO(a)PYRENE _ _I'J~----· , --------~~--
CHRYSENE NA NA 

_J ----------- , ..... - ---- .. ·------ - .. ' 

FLUORANTHENE i NA NA . 
--~-----~~--- .. ---------·-------~----·-------- -- -·-+-- ---------.-·--- .. +-----------· 
NAPHTHALENE NA I NA 
---------~~---~-~----~-------------------~~----·---- -------- -----~----

PHENANTHRENE 

0 
C) 
C) 
<"""' ~..I 

r·~ "" -~ 4. ... 

NA NA 

NA 1 NA NA NA NA - -- _L ___ . -----·- -~ I 
~ : ~ . ~ ~ ~ 

.. --- ...... ..J._ .. ______ .... ~----·--'·---... -----~ 

~ : ~ I ~ ~ ~ 
----·-----------1-~--- .. ·---------+- I 
~ . ~ I ~ ~ ~ 

t.JA ~=-i-- =~N~~= : -- NA l___NA I NA 

~~ -~-----~~--- -~- ---~~~~+ ~~ ~~-
0 
l\:) 
".} 
"'-.} 

w 
tv 



VOCs, SVOCs, and PAHs in Soil Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

Location: LH-S117-01 LH-S117-01 LH-S119-01 LH-S119-01 LH-S119-02 i LH-S119-02 LH-S120-01 

~~p~~N~m~!~~-~=-~===--~~~--==----- ~-- _____ --------- _u·;_LH-S1~7-01_1 ~LH-S117-0(2[ Ui~~-1_~~-01,,/ j LH-~~~~-01)L~B_:~1!~~Q2_1 t LJ-i~S1_~-~-:~-LH-:-§1~ 
~~!e_~~~~!d_: _________________ --~- __ ___ _ _ _"_ ~8/04~1993 : 08/0_4/1993 j_ 08/~4/~993_ , 08/04/1993 -i- _o~~~~~~~~--1 0~/04/1993 08/04/1993 
Depth (ft.). 0.50 , 5.00 , 0.50 : 5.00 0.50 I 5.00 0.50 
------~---~-~------~-----------·------------------ ; ' - - ;-- --------- ---------+--------------------1 
VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG ! 

1 

I 

CARBON DISULFIDE 
----~------------~----~----·--··------- ------ --

METHYL ETHYL KETONE (2-BUTANONE) 
------------------- ·--- ··- -·-·- ·------··---·------- --- ---------·--
TOLUENE 
------
TRICHLOROETHYLENE (TCE) 

- ---------------------------·-···· -

ND[5]U 

ND [50] U 
ND[5]U 

ND[5]U 

ND[5) U 

ND [50] U 
ND[5]U 

ND[5] U 
--i 

ND[5] U 
-------------

ND [50] U 

ND[5) U 

ND[5] U 

----~----- ------------ ----~ -------

l'l~l5!_~--- --------~-~ [5) lJ i NO [5] U NO [5] U 
ND [50] U NO [50) U ! NO [50) U NO [50] U 
ND[5f u -- " - f\lb-(5fu ---r -- -i\io[5fu---r--tJo-f5]_u_ 

- ------- - - -· :------------ ----+------~ ·----:----+----:----c-___;c___ 

NDJ5JU ---------~~ [5~~~~ __ NO [5] U ND [5] U 
I 

T -- - ----------~--------t-----

ANTHRACENE ------------~----------- ____ ND[330]~ ___ ND[330]U ;_ -~-~~~~~]_~_ NDpj~J~ -=~-D[33o)D----t-ND[330)U : ND[330]U 

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 

BENZO(a)ANTHRACENE ND [330] U . ND [330] U ND [330] U ND [330] U ND [330] U 1 ND [330) U I ND (330) U 
sENzo(a)PYRENE __________ - -------~ --------------- - -N-t5[33o) u ·- -- i\io [33ofu · -NO [33ofu -· - Nt5T33o]t:T~---ND [330J u ! ND [3301 u ~-133ofD 

BENzo(b)FLuoRANTHENE ----- --~-H---- ------~------ --- N6[33o]u Nof33oJ u No-f336fu ND[33o]u ______ Nb [330J u : ND [3301 u 1 ND [3301 u 

~~~;~~~~~~~= mu - u =~ :: - ~~ ~~~~: ~ , ~~ lrr~ ~ ~~ ~~~~~ ~ : ~g :;~~~ g -J~ :~~~: ~] ~~ ~~~~: ~ I ~~ ~~~~: u 
CHRYSENE ND p~O] U ND ~330] U i ND ~330] U N[) !330J ~-- . _ ~~_!~~!~--~ --~~_1?_!330] U i ~~ [330] ~--
DI-n-BUTYL PHTHALATE 
----~---------------

DIBENZ(a,h)ANTHRACEN E 
DIETHYL PHTHALATE ___ -----.-

FLUORANTHENE 

INDEN0(1,2,3-c,d)PYRENE PHENANTHRENE--------------------· 

ND [330] U ND [330] U : ND [330) U ND [330) U ND [330] U i ND [330] U j ND [330] U 
No r336TD-- ND [3301 u :-- - ND [33oTu t.Jo [336] u ---~-r.m [3301 u--,- ·r.m [330J u ND [3301 u __________ ______ __ __________ , -------------- ________________ ----------~--L _____ _ 
ND [330] L1 ______ f'.JD [3~0] l.J f'.l~ t330] _l!_ Ngj~~L~- __ _!-!~_[33_0!_U_---f_ ND [330] U ND [330) U 
ND [330] U ND [330] U ND [330] U ND [330] U • ND [330] U : ND [330] U ND [330] U 
ND f33o] u - t - ND p3-o] u - N"o-[33o]U - · ND [336]0 -- ·- ---No-[330] u·-;---ND -[3301 u ND [330] u 

ND r33o]"l.J -,-- ND-[33o]u . ---No-f33oj u---- -t-.io-[33o] u --,--ND [330J u : - ND [330J u ND [3301 u 

PYRENE --------~-No[330Fi - - N"o[33ort.T_,. ___ N"oT33o]u-- --,,ID[33onT-~ ND [3301 u 1 ND [3301 u ND [3301 u 

bis(2-ETHYLHEXYL) PHTHALATE --- ---- No !33o1 u ;- _ ND[33o] q _ -·-- ~~I~j~IQ_ _ _N~j3~org_-=_~--ND [33o]u~-t-io[33o]lT ND [3301 u 

POLYNUCLEAR AROMATIC HYDROCARBONS- UNITS: UG/KG 
. ---- -----------· ---

ACENAPHTHENE 
----

ANTHRACENE 
BENZO(a)ANTHRACENE 
BENZO(a)PYRENE ----~-~--~----

CHRYS-EN_E ___________________ ·~---------------------

FLUORANTHENE 

NAPHTHALENE 
------- --- ------------------------------
PHENANTHRENE 

w 
() 
C) 
r·-. .... ...~ 
~·~ 
c. ... , 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

. f 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

T--

---------- ~------ ----------------~--

NA NA NA 1 NA 
-J- NA 

NA 

I -- -----f- ----- NA 

NA 

NA 
---------~-----

' NA 
L. 

NA 

NA 

-----------------

_ __ N_~ _____ __; NA NA NA 

N~ ____ , _____ ti_~_ NA NA 
NA NA NA NA 

. -NA-----~--N~ NA NA 
----- ~--------------+---------~--t-------,:-:-::--· 

. -~-~--- -- -r--~- ~b----~~~- ~~ 
-NA -- -~--NA ~-~ -- --~NA~- --NA -

0 
l\J 
~ 
~ 
w 
w 



VOCs, SVOCs, and PAHs in Soil Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

~~~;~:~~-u .. mber: ------- -.---·---·--. -·--·--------·-. --. -.·-.--. --.. ----.- ·····;'· L. ~.H.-~~.!~~~~~2 ·. L~~;~~:~:~ 1 . L~~~~~.~.6~. ~2.·-.;T~~~~~~~~f~ L~~m~:~2 r~~~~~ ... ~~~~ 1 i L~~~~~~~~~~2 
oat_!! s-am_£1_~~==-~===·===-~==-=--=-=~~-~~~-===·=._ ~,~· ~a/o411993 · oaJo411993 :.·· oaio4~~~~~- ~·-~~s~~~1~~3T-06126!1993 -os/26/1993 06/26/1993 
Depth (ft.): · 4.00 0.50 4.00 · 0.50 ] 4.00 0.50 4.00 
VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG . ---- --, . -- - ·-- . . . . -- - ... ~ -· -------~----; 
CARBOt~.fDISULFlDE ___ -- .. -----~- ------- --------- '- -- NO -[5) U . NO [51 U . NO [51 U - . - NbT14fD---~~6)u_1_t.i6(61 u ! NO [61 U 

~~~:~EI§_!_H~-~~~~TO_~~-~-_BUTANONE) ______ ---~==-~~~~-~~--~~[(~)~ ~~[~5~1~ ·~~;~rg=;·=~-~~[;13~!~ + :£~6~1~ t-·- ~~£~6~1~ ! ~~£~6~1~ --~-HL-OROETHYLENE (TCE) --···==-====:-=~~_[5j U NO [51 U .~~l~j_g=~-::~·No(14fq· : -ND(s)U-~---ND-[61u-+-·ND161 U 
- ' 

-~~------~-------------··----· ------------------------------------------- ------------- 1-- - --------------------------------··-·---- ------+---- -----
SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG • 
ANTHRACENE _____ --·------ ----·--- ---=-=~~-====--- =:=--=N-~J~~-0!~. - ~ -~.!'J.O [330ttJ ~··- N~E}-~t~~-NO [13511 u NO [6491 u I NO [6171 u NO [633) u I 

BENZO(a)ANTH_RA~EN~------~---·--- ________ .... --~!?J~~~J_l.J ... ____ NO [3~~J.l! .. __ -~l:) __ @~Cl]_lJ_~-· NO [8111 U NO [3901 U i NO [370] U / NO [3801 U 

;~~~~~~;~~~~NTH~~~--:~-===~===-==-~=~--~=~-~~1~~~1~ -~:~~--~~ t~~~f~_- ~~=:~~f~~t~--~-~~ g~~!~ ~ I ~~[~~~~1 ~ t--~g[~
6

2
1

;~] ~ I ~~[~~
3

6
3

~] ~ 
BENZO(g,h,i)PERYLENE NO [330] U NO [330) U NO [3301 U NO [5405] U NO [2597] U I NO [2469] U J NO [25321 U 
BENZO(k)FLUORANTHENE- --- ----·-----------------.- --- - --N-D(33oj U . - --ND [33o) Li - -- --ND[33oj"u·-;- NO [27031 U , NO [1299] U I NO [12351 U NO [1266] U 
---------···--·-·- ----·-·-----·----·-·--·-----·---------·- - .. -·----------·-·------ ·--....... L ..... --------·-----'--· ..... -. . .... -t--:-=-::=-:~-:-:-+-:-:-::-~~c-:-

CHRYSENE ·----------- --~ ---·- _NJ::)E~C>JU . ___ !"£:)!~~~]_~. ~. __ f-.J~J~30)_~--~-~·lD [135141_'!~0 [6494]_~j_ND[61731 U NO [6329] U 
~=n-~UTYL ~HTHALATE ------------·~--- ___________________ .. -----~£:)J~~9JU ____ N[) [~~g! l) ___ ~£:)@~~] '! __ ~_!!_1::)_@730] U _i _NO [6701] U_~ NO [4321] U NO [1481] U 
OIBENZ(a,h)ANTHRACENE NO [330] U NO [330) U . NO [3301 U j NO [5405] U NO [25971 U : NO [2469] U NO [25321 U 

------------~·-·---·-··---··"--------·-···-·-----··-·-----·-· .... .. - •··- --·-----------~--------.-·---~-----·-·-+-1 --,--:::-c---::-.,-,-
OIETHYL PHTHALATE NO [330] U NO [3301 U NO [3301 U ~ 541 J NO [649) U ~ 123 J 1 NO [6331 U 
FLUORANTHENE ------------------------------·- --ND-[330] U--- ·--·-r; .. ib [i3oju -.. ,_ __ No-[33oj u--t--ND'[13511 U NO [649] U , NO [6171 U I NO [633)U 

INOEN0(1,2,3-c,d)PYRE_t-J_E§ ______________________ :=-=-~o133otiT :~·-No f33oJ u ·--~~---~tJ~T3~~ECT:_N_!?J2703J u No [12991 ~ No £12351 u I No £12661 u 
PHENANTHRENE ·------------ ----~_1:)_@30) u -·---!'l~J~3~! _tJ --~ __ f\J£:)_[33_Cl]_lJ_J N0[1351] u ~_[6491 u l NO [617] u I' NO [6331 u 
PYRENE NO [330) U NO [3301 U NO [3301 U J NO [13511 U ! NO [649] U 1. NO [617] U . NO [6331 U 
----·-------------~-~--------------·-----·- ---.---------- -- ------- 7-·-------------- --------.,--------~---t-·~~------------ -t ' 

bis(2-ETHYLHEXYL) PHTHALATE NO [330) U 380 • 373 I NO [4051 U ; NO [130] U ! NO [10121 U ' NO [6331 U 

~-------·---------·-·--·---- --·- ... -·- . -==~ ==-~~~~--I~~-===-~---t---====~==-=~~-=-r=_ __ ~--
~~~~~~~~:~;~~-~~·~!i!.~Ro~_"\RBoN_~~~~Ts: lJ§!~q ___ - NA ~··-- - NA-------~ -- ~fA----1---NA·--r--NA·--+--NA_j_ NA 

:~::~:;~:cENE ------·------·----~-~=~=-==-J~--~- ~~-· --~: ___ ~:-=~~-~=F~~~~}~4 ----~~-~ ·- ~-------~~---~ ----~~ --i---~~----·-
~~~~~~~YRENE ------~=--=~= ~~ -=:~~~~.-=-~t1--~~~==-~==~~ . ---~-- ~~ t-:-L--~-! j ~~ 
FLUORANTHENE .. ------ -~-. ---·NA·--· ~------NA·-·- -;------NA---r--NA-- r-NA- -H-A--j---N-A--

~~~1~~~~~~ --=:_:_:~_- -:-- --------- --- . - -- ·: .. - : ~--: ~~ ~~~ -------~~-- --=-t-_- : -~-~~ -- --H -+ -~ 
0 
C) 
C..) 
c; 
t-·) 
,.r: 

0 
N 
-..] 
-..] 

w 
~ 



Location: 
--- ---- ----- ---- -- -
Sample Number: 
-----------------·-- ---------- ----------------------- ---------------
Date Sampled: 
--------------------- ---------------- -------------
Depth (ft.): 
--------~---- --------------------------------------
VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 
CARBON DISULFIDE 

METHYL ETHYL KETONE (2-BUTANONE) 
-· -- ~---------------- ---------------~---------~~~-- -- ---·------·-··-- -

TOLUENE 
------~- ---------------------------------------------
TRICHLOROETHYLENE (TCE) 
-------~-~------ -------- -------~-------- --·- ·------------ ---

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 

ANTHRACENE 
--- ------

BENZO(a)ANTHRACENE 
-- ---·-----~------- ---------------
BENZO(a)PYRENE 
---------~---------------------------------------- ----
BENZO(b)FLUORANTHENE 

I - ---------------------- -------·----· 
BENZO(g,h,i)PERYLENE 

-·- -------------·--·-··--· 

BENZO(k)FLUORANTHENE 
1 CHRYSENE ----------- -- -------- -- ------

----- ------------
DI-n-BUTYL PHTHALATE 

--------------------
DIBENZ(a,h)ANTHRACENE 
---- --------------------------------------- ·- --------------
DIETHYL PHTHALATE 

I --------------··--- ··-
FLUORANTHENE 

INDEN0(1,2,3-c,d)PYRENE 

PHENANTHRENE 
---- -------------------~-------------- ------------

PYRENE 
I -----~--- ----·----------- --·----
bis(2-ETHYLHEXYL) PHTHALATE 

VOCs, SVOCs, and PAHs in Soil Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

LHS-MW-1 LHS-MW-2 LHS-MW-3 LHS-MW-4 : LHS-MW-5 I LHS-MW-6 : LHS-MW-7 I LHS-SH-01 LHS-SH-02 

; LHS-MW1 : LHS-MW2 ' LHS-MW3 ; LHS-MW4_ti..H~:~Ii\fs:=~HS-~W61 LHS--MW7 I LHS-SH-01 LHS-SH-02 

< 09/30/1994 , 09/30/1994 ; 09!30/1994 _:_ 09/30/1994 ! _09!30f19 94 , 0_9/30/.1994_ I _(l9130/1994j 01/11/1995 01/1211995

1 

. o.oo o.oo o.oo o.oo o.oo o.oo ! o.oo : o.oo o.oo 1 

ND [8) U 

ND [15] U 

ND[8) U 

ND[8) U 

ND[5] U 

ND [11] U 

ND[5) U 

ND[5) U 

NO [5] u NO [7] u f ND[6JU . - N-0=[5] u : -~~--~;-:-; NO [6] u NO [6] u I 
- -- - --- - - -- ·---- --+---- ·----- -·---'---------~----·-------L----------
NO [10) u I ND [15] u I ND [12] u NO [11] u • ND [11] u ! ND [12] u NO [12] u 

~~ ~~~-~ · -- ~~ ~;1~-:-~t~~r~~-~---~--~~-~~~--~ -~~-~:r~--1-~~-~:~ ~--T=~~-~-:T~--
-- - ··- -----~------------- -----------+- - : . I 

· I I I 
-·· ·---·--· .. -·---·---· - -------'---- ---+------+------

. • I 

_____ !'J£?-~~~~!~: ND~~60! u_~: __ !'J£?E~§J-Q-=-~Ql4~9}LifNo[386fU"- "{~-(350] u ; ND [370] u j ND [410] u i ND [400] u 
ND [500] u 51 J ND [350] u • ND [490] u ! NO [380] u 110 J I 150 J I ND [410] u I NO [400) u 

·t,f~:)"[5ooJuT-N'o[3so(u :-l'io [35o1 o-:-No149ofu~o [38aru· 15o J 15o J i ND [4101 u I ND [4001 u 
---No[5ooj u • -·aa J · · -Nof35o] u-·-No[49oflTif\Jo [38o]lT,---23o J : 18o J : ND [41o1 u 1 No (4oo1 u 1 

- ------------------------ -· --- -·----·- - ----------·--------r---------·-:- -- --·--·---+--
ND [500) U ND [360] U ND (350) U ND [490] U : ND [380) U : 120 J i 150 J ND [41 0] U NO [400) U 
No-tso6ft.f~ ND-[36oJu- N-o-t35oi o-N'oT49o]uTND [3801 u ---11oT . 120 J ND (4101 u ND [4oo] u 

1 

___ -~~-~~@~~tQ= _- ___ 84-~-~- ----~ ~D[3~ol u --~oi4~f~==!-'~L~E!.~==---16o ~-L- 1so J ND r41oJ u 1 ND [4001 u 
ND [500) U ND [360) U ND [350] U 110 J ' ND [380] U · 92 J : 120 J ND [410] U ND [400] U 

--- ·-f\JoT5ooTD ~- N6[36oj u-:- ND [35o-Ju · N6[49o]l.JI No[38o]u·:--Ni::> [35ofu ~ -37 J ND [410J u ND l400J u 

----~-~N~[56~f_~ ~~ND [~~~J U~NDj~50J D -~- N~ !4~0] ~--~:~~I~~~E! -~--N~]~jij~ ~£?_[370] u I ND [410) u I NO [400] u 
ND [500) U 77 J ND [350] U ND [490) U t. ND [380] U · 170 J ! 190 J i ND [410] U NO [400] U 

-- - ----ND[5~~~= N~-P~~-l!.~--~~(35ol g·:_-,,J~f4~of~~--~~~-TI~~iQ:f~--~1_3oJ 1 ND [3701 u 1 ND [4101 u ND [4001 ~ 
_}~J~~L~J. .. Ngp~9LU~~-~[3~~~ l!_i_ ND[490]U ~ND~ LJJNo [350]!Jj_l'l()[370] u I NO (410] u NO (400] u 

ND (500) u : 84 J . ND [350] u 1 ND [490] u i ND [380) u ! 160 J I 56 J ND [410] u ND [400] u 
-- --------------- ...,...._ ·--·· ··- -- ------------ .. --------·· ---.------- ------.----·-··t-··------~---

ND [50~L~~- ---~1-~---+N[)E~Ol_l! __ J_ ---~30 ~-----! ___ _!!3_9J ___ J __ 1~0 J i 70 J i ND [410) U NO [400) U 
I i : · 

I - -----------·---- -
POLYNUCLEAR AROMA TIC HYDROCARBONS - UNITS: UG/KG 

- -!-----------~- -----t-- : I 
. . , , I 

------- -----------------------------------

ACENAPHTHENE NA-- ~- -- -N~-~~~=--~. NA -~:r~- --~-~ ---"--~:--~-,A.~=--~- __ Nft. __ j_ ____ ~--+---~~--_ _!!,A._ ___ _ 
ANTHRACENE NA . NA . NA ' NA , NA , NA i NA j NA NA 

BE~ZO(~ANTHR,A._CE-NE --=-=----=-~=-=-=-:.~=-~~-~~-----~ .. __ ----~~ --=--=~ .!'JJC~-=~ .. -~A ____ j~=- ~~~~-=J-~~--N~~---· ___ r-J_A __ += NA I NA NA 
BENZO(a)PYRENE NA NA l NA I NA I NA NA 1 NA I NA NA 

_, ______________ ....,._ _________________ ..............__~-- ··- ---------------------~---------- ----------CHRYSENE _____________ ---------------------- -- - . . - - NA NA 1 NA . NA i NA NA I NA i NA NA 
-j----·- - -- - ---i··- -· -- . - ---·-- ----- --- -t---------- -----. - ---------'-

FLUORANTHENE 

NAPHTHALENE 
------- ------------- -------------- --------------------

PHENANTHRENE 

C''::; 
C.) 
C
C'., 
•' ,..,..., 

....._,_,~ 

r-~ 
... .., 
l...· ~ 

~ ~ • ~ ~ i ~ ~ ' ~ i ~ ~ 
, ____ ---- • --- -----~-- -. ----~--- ---·----·--·-r-------------+----

~ . ~ . ~ . ~ : ~ . ~ I ~ I ~ ~ 
NA NA-----l NA- ---· NA ·-- -NA f\i .. a:-·--l---NA I NA 

0 
l\:) 

'l 
""l 
w 
c:.n 



VOCs, SVOCs, and PAHs in Soil Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

Location: LHS-SH-03 LHS-SH-04 LHS-SH-05 SclmpleNuffiber:-- --------------------- ----- --- LHS-SH-03. LHS-SH-04. LHS-SH-05 

-Date Sampled: -------------------------------·-o1i12/1995' 01/12/1995 01/12/1995-
Depth~------------------------------·---- ---- --- -T- 0.00 -- -- 0.00 0.00 

VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG - ----·- -
CARBON DISULFIDE _______________________________ -----~--ND(a)u- . 

METHYL ETHYL KETONE (2-BUT ANON E) - --- -·-NO [16] U 
------~-----------------~--------------- ------ ----- ·--·--- -- -
TOLUENE ND[8]U 
TRICHLOROETHYLENE (TCE) --~------ .. ----NO (aju 
------~-----------~------- ----------------- ----------·-·--· ··--- ·-

SEMI-VOLATILE ORGANIC COMPOUNDS· UNITS: UG/KG 
-----------~-----~--------------------------------------~ -- -- ---- ----·-- --------

ND[8] U 

ND [16] U 
ND[8]U 

ND[8] U 

ND [7] U 

ND [15] U 
ND [7) U 

ND[7] U 

ANTHRACENE ND [530] U 270 J ND [500) U 
BENZO(a)ANTHRACENE ---------- --~--ND[53ofu- -·1600 - -NO (5ooj U 

--------~-- --··----· --- ---·------- -- ... ____ - --·-- ----
BENZO(a)PYRENE ND (530] U 1900 ND [500] U 

·~~- --·------------------··--- ------------- --···---

BENZO(b)FLUORANTHENE ND [530] U 3100 150 J 
BENzo(g,h,i)PERYLENE ---------- --------------- ---- ---l'io-i53o1 u- 15oo · -- - No fsoofu 
BENZO(k)FLUORANTHENE _____________________________ N[}[53o]u- -- -1366---- . 66j 

---------------~-----------------~---------------··- ------- -~ 

CHRYSENE ND [530] U 3600 ND [500] U 
DI-n-BUTYL PHTHALATE ----------- -------- --·-No [536] u · No [5401 u · ND [500J u 

------------------------- --------~----- - --- . --------

DIBENZ(a,h)ANTHRACENE __ ___________ ________ _____ ~_I?J~3g)_l.J ____ 300 J _ ND [500) U 
DIETHYL PHTHALATE ND [530] U ND [540] U ND [500] U 
FLUORANTHENE ··--------------------- ----···· ··- NO (536ftf ___ --3700 S5 J 
------------------------------------------- --------------
INDEN0(1,2,3-c,d)PYRENE ND [530] U 1500 ND [500] U PHENANTHRENE ________________________ - - . - -- -No[5_3.6j Li- 1200 NO [566] u 

---------------~ ~----- ----------------- -·-- - .. 

PYRENE ND [530] U 5200 J 140 J 
bis(2-ETHYLHEXYL) PHTHALATE --- -- ·- , ND[536fu ~ N-o [5461 u 2ooooo 

-------~-~-----~------------ -- -- --1·--------------

POLYNUCLEAR AROMA TIC HYDROCARBONS - U~UT5:-UG/KG--~--- -------- --
ACENAPHTHENE ------------------------ -- -----;--··- -NA-· NA NA 

ANTHRACENE 

BENZO(a)ANTHRACENE 

BENZO(a)PYRENE 

NA NA ----- -- - - --- --·------ NA- --- - -NA 

NA --··-- NA 

CHRYSENE NA NA 

FLUORANTHE~~----- ---~---------~==~=~--=-~~-==;=--~A_ =-~~----NA-
NAPHTHALENE 

PHENANTHRENE 

c ,) 

""'~ ~... ... , 
C' . .) 
(""' •::m:,; 
1--y\ 
r;J') 

NA NA 

NA NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 0 
N 
-...} 
--...} 

w 
0') 



Pesticides, PCBs, Dioxins/Furans and Explosives in Soil Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

Location: f 35ASB03 35ASB03 35ASB03 35ASB03 : 35ASB03 I 35ASB03 I 35ASB05 

~==p~:;~:~ ~=-- .. ~ =~:::_-_:_=-=--=-=-135~;,~~~~~-5) "35A~~~;~~-~~~DFD . 35A:~~!~~~~:)FD • 3~~~~~~~;:J 3!;~;~:;1:~~~~:~!~5t0 1 35:~~:~~~~: 5) 
Depth (ft.): : 0.00 0.00 0.00 1.00 . 3.00 ! 3.00 0.00 
------ -------------------------- ----- -----~---- ---1----- ------ --- . --------------- ___ _j__ 

PESTICIDES -UNITS: UG/KG i i 

DIELDR~---- --~=---~~-~-- -~-----==-------=__:__i_: __ N~J3-~LU NA NA ~-N~Ji-9f~--~-~ --~N6-[4fu--! ---N~----r ND[3.6]UJ 
1 

;:~:~~~~-==~~------- ------------ -----------~ ~~ ~~:;~ ~ ~~ ~~ ·- -~~ }~::j ~ ---~===~~f1{_~=-=i==~~=-----t-~~~[3.6] UJ 
p,p'-~DT ______________________________________________ ND [3.7] U NA NA ______ !'JD_@_.~!U___ NO [4) U NA I ND [3.6) UJ 

POLYCHLORINATED BIPHENYLS- UNITS: UG/KG 
----------------·· -- -------------
PCB-1254 (AROCHLOR 1254) 1300 1300 
-----

I ---------------------------- ------- --
DIOXINS AND FURANS- UNITS: NG/KG 
---------------------------------------··-·--- -- ---
1 ,2,3,4,6,7,8-HEPTACHLOROOIBENZO-p-DIOXIN 84.534 NA 
1,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN ______ --- ---14~457 ___ ------ NA 

1 ,2,3,4, 7 ,8-HEXACHLORODIBENZOFURAN ____ -- -- -- - -17.853 NA 
1 ,2,3,6,7,8-HEXACHLOROOIBENZO-P-DIOXIN _____ ------NO (1-~44fu ___ - NA 
------------ --------··- _._ --------·- -----~- --·--·----~ - -- -- -

1,2,3,6,7,8-HEXACHLOROOIBENZOFURAN ND [2.365] U NA 
1 ,2,3,7,8,9-HExAcHLoRoDisE'Nzo:fi.:-rnoXIN- - - ---- --No [2.oo8i t:J'"--- - NA 
1,2,3,7,8,9-HEXACHLOROOiBENZOFURAN _______________ ND-(4~6i9j U---- - NA 

-1 ,2,3,7,8-PENTACHLORODIBENZO-p-DIOXIN ___________ ND[16:44]D-- ---- -- -- NA 

11 ,2,3,7,8-PENTACHLOROOIBENZOFURAN _- -----==-~~=~~4 ---=-=~-=-=-~- _ !'J~=-- __ 
2,3,4,6,7,8-HEXACHLORODIBENZOFURAN ND [3.202] U NA 
2,3,4,7,8-PENTACHLOROOIBENZOFURAN " --; - - 5:168·-------- NA 

I ----------~---------~----'------ ------
2,3,7,8-TETRACHLORODIBENZOFURAN · 113.417 NA 
HEPTACHLORINATEDDIBENZO--p-DIOXINS, (TOTAL)-·---- 80.782 NA 
HEPTACHLORINATEO-DiBENZOFLJRANs:(TOTAL) ___ f_- 14.457 NA 

HEXACHLoRiNATEO DIBENzO-p-DiOxiNS~(TOTAL)-1 -ND[1.744) UJ ;--- NA 
HEXACHLORINATED DIBENZOFURANS, (TOTAL)-----~----- . 1-6 . ·- - NA 
----- -----1----------- ---·-------
OCTACHLORODIBENZO-p-DIOXIN : 1548.242 . NA 

~~TACHLORODIBENZOFURAN- ---l= :::_~~:~62 _ __ __ NA 
PENTACHLORINATED DIBENZO-p-OIOXINS, (TOTAL) : ND [10.44) U NA 

- ----------+-------- - - --·-
PENTACHLORINATED DIBENZOFURANS, (TOTAL) I 177.377 J NA 
r"EYRJ..ci=iioRINATEo oisE'N-zo-p-oloxiNS.-<TOTAL)-t--No n:s15Ju- · NA 
TETRACHLORINATE_D_ DIBENZOFURANS-~(TOTAL)----,--- 166.452 -r- - . NA 

t~ 
C) 
CJ 

"' ~·). 

------- ------------------~----------~----

. . 
---- --. --------------+-------------

--- -- ~-- ---------
NA ------~~E?! lJ -~_N_D_(4_0_) U __ __j____ NA _12_0_0 __ 

1 

- - -- --f-1.232 4.204 ! NA 16.637 J 
--T384 ________ --OA21-+---NA 7.394 J I 

---------------

5.364 1.903 NA 39.075 J 
-- ------------------------- I 

ND [0.243] U ND [0.122] U ; NA ND [0.662] UJ 
ND (6:387)0___ . --o.24-8----~-----NA------L ---1~743}"--
---------- -----------

ND [0.233] U ND [0.117] U NA NO [0.633] UJ 
------------------------

ND [0.486] U ND (0.086] U NA ND (0.486] UJ 
-------------------------

ND[0.393]U ND[0.118)U NA ND[2.981]UJ 
----------------------------- -------------------------

2.383 0.407 NA 12.057 J 
-------------·-·- ------

NA -c -ND-~~3~}5)u- ----No ~~~~:61 u I ~~ ! ~:~:~ ~ 
---· -- --- ----------------- -· ------------- -~+------------------L--.~--

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ND [0.431] UJ ND [0.151] U 0.684 i ND [0.214] U ! ND [1.323] UJ 

NA ---- --- --~3-~~6~~-=-----~:==: -~3~~~·---+-··----~-~~=---- }-~~--~6-~!_1 __ 
NA I 1.384 0.568 i NA i 7.394 

NA -. -=:=;::~!l1~~~~[p=}-=ND-~0._1__~?JQJ'~--------~~---L-r-J~!~~62] u -

~~ =---:--~--=-}1;~16~~~-- --~·- ~;~~~~--j----~~--t--~~ 
NA 2.127 0.65 I ~=I~ 11.984J 

~~ __ ,::~!~r~ :_:~~iH~~~ ~~=-t ;~~:::~ 
NA 5.404 _____ 2._1~7 ---~----N~--·-+- ----~~~!~ 

0 
l'V 
~ 
~ 
w 
--1 



Pesticides, PCBs, Dioxins/Furans and Explosives in Soil Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

Location: . 35ASB03 35ASB03 35ASB03 35ASB03 I 35ASB03 35ASB03 35ASB05 
1
Sample Number: - -----~3SASB03(0-0.5) !-3-SASB03(0-0.5)DFD-i 35ASB03(o~o.5)Fo ~--3s.As803(1~3)135ASB03(3-5) 35ASB03(3-5)FD 35ASB05(0-0.5) 

1
Date sampled: -------t--- o7~~!1'~98 --; ---o?ns-,1~_98- _-- _ : -- ()7/26/19~8 -~- ~ 671~~~-~~8~-~:~ 07/26/1998 07/26/1998 07/26/1998 I 
Depth (ft.): _____ _;___ ____ 0.00 0.00 0.00 , -~-~~~ ______ , 3.00 3.00 0.00 _, 

~~p~~:~~~!5-~~~~~U~~~ ___________________ l_ ---- NA NA : - --- ----- ·- ---- - NA -+- 1 
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Pesticides, PCBs, Dioxins/Furans and Explosives in Soil Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

Location: 35ASB05 35ASB05 35ASB05 35ASB05 35ASB05 LH-DL723-01 LH-5111-01 
sampleN'U-mller: -- -------··---------- ··35Assos(o~o~s)oi=o · 35Assos(1-3) 3sAssos(1-3)Fo .. 3sAs8os(3-!i) ---is'As805{3-5)FD LH-DL723-o1 1:t=t~S111-011 
oaiesamilleci:------ ----------------- --- ·- -· 67/26/1998- · ·o7/:i6/199a · · ··- o7/26/199a · · · o7126h99s- · --o7126/199a 06/26/1993 o7/0B/1993 

~;~*~~~~~~UNITS: UG/KG --,-- -0~00 ______ --- 1.00 1.00 ---- 3.~-~----~:. -----~:~~ 1.00 -+--~~0 __ 

~~ - ~~ !H!~ ~~ ~~ !H! ~- ~ ;~ =t~-t--~~~-DIELDRIN 
p-.1>'-oo~---------------------

-- ---------- --·------------ --- -----------
p,p'-DDE 
--------------------------------------
p,p'-DDT 
---------------------------- ------------

POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 

PCB-1254 (AROCHLOR 1254) ------·-----·--

~~-------= ::_=N~I3_.~! u NA NDJ~~s} ~ ~ :- - - NA I NA E~A 
1 

I I 
~-------~------r~---------

1300 43 NA NO [39] U NA NA I NA 

~~----- ----~--I ----·------- .. - ..... ·-- -- ------ .. 
DIOXINS AND FURANS - UNITS: NG/KG 

I 

--------------~------------------------------------------------------· ----- --~-- -- ---------------------

1,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN NA 11.666 NA 15.671 NA I NA ! NA 

~;:;:::~:~~~-~;~~~~~~=~:~~:N----.~~~=-=- -==~~~~-n~-~ .. -:::: ~~~~~-• ~~---- ~·~;:·----~~- ~:=~~~==1--~~-~~ ·--~~--
1,2,3,6,7,8-HEXACHLORODIBENZO-P-DToxiN--••••- ------- ---. ---NA-----~-- -- ND[0.078] U NA ND[0.10i] U ··- NA __L_ NA : NA 
1,2,3,6,7,8-HEXACHLORODIBENZOFURAN - -NA-- -- - -- 0

- N-D-[0.06] u NA NO [0.062] u -- NA_____ I --NA·--r-·----r:.fA ____ _ 

!~3. ~·~·_9-HEXACHLORODIBENZO-P-[)!OXI!'J _____ - ::.=: : ::· ---~-~~-= -- ----~- _:~ ---~· !.??::- --- NA NO [~-~~8] u uun• NA . I NA ~---NA __ _ 
1 ,2,3,7,8,9-HEXACHLORODIBENZOFURAN NA _ NO [0.075] U NA NO [0.077] U NA J NA 1 NA 
1~:3,7,8-PENTACHLORODIBENzo:p~OToxlt-J ________ · ------ ---NA _________ -- No [o:153J u NA - · ·-No [6.3T9T(f ·- NA NA ~--NJ\--

1,2,3,7~8-PENTACHLORODIBENZOFURAN --------NA--~-- --------0~45- --·- NA ---- . 6:876----------- NA NA ! NA 

2,3~~,6,7,8-HEXACHLORODIBENZOFURAN ___________ :~-:==~-~~-===:=:J)iofo~~f!_L)_-=----- N!' ___ :.-:~ NO i~:~9J U ::·· NA NA N-A--

2,3,4,7,8-PENTACHLORODIBENZOFURAN ---~----- ________ !'!~------ __ L!'J[)!0__.13LU ~ _ .. NA _______ NO i~:1~1_LI,J__ NA NA NA 

2,3,7,8-TETRACH_LORODI~ENZOFURAN _____ N_,A._·-----~----~g:50? --"-- ND ~.1§?! l_J _________ o.:~~-~----- __ 0.299 NA 1 NA 
HEPTACHLORINATED DIBENZO-p-DIOXINS, (TO!,A.~)_j_~-- -----~-"'-- _ __, ___ 7~.687 NA __ . 102.~28 -~- _ NA NA . j __ f'.J,A. __ _ 
HEPTACHLORINATED DIBENZOFURANS, (TOTAL) NA . NO [0.062] U NA 2.126 NA NA/ NA 
~~XACHLORINATED DIBENZO-p-DIOXI~~~·-(fOTAL)_~:~--- ~~-NA _____ --. 191:875 NA ... --242:258 _____ . _ _t-J_~--~- ___ NA~-- ~-~~~----
HEXACHLORINATED DIBENZOFURANS, (TOTAL) ~ _ f\JA _ __ 0.307 NA 1.428 _ NA NA -~- NA 

OCTACHLORODIBENZO-p-DIOXIN ··---=--~==-=~-N-A-::.::_-_-=:-~-~ ~714: fo6- -~~ . NA ___ ~_11~[824 ~~: . NA NA j_ __ ~A __ _ 
OCTACHLORODIBENZOFURAN I NA , 0.553 NA 

1 
1.539 . NA NA I NA 

PENTACHLORINATED DIBENZO-p-DIOXINS, (lUIAL) I NA 1f.a£ 
PENTACHLORiNATED DIBENZOFURANS, (TOTAL)-~--~----------NA- . --······ -·· 

-~----------· ·----------·- NA ______ - 21:~~----=:-~--- NA NA J--~~-

--·-----------~---------·------···--+------- ··-········- .. 
TETRACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) i NA 

-- -----··----------. --~--------~~---------------------
TETRACHLORINATED DIBENZOFURANS, (TOTAL) NA 

j. _.,_ 
0.45 
1.801 
2.511 ~~ ~:~~9- :-H-c-i ~---~~~ 

·----- ------ --~-- --- ------------:- .. ··-- --- ..... ------· 
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Pesticides, PCBs, Dioxins/Furans and Explosives in Soil Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

~::;l:~~::~'' -= =-• =-· ----- t-35A~:!~~DFD l~~~~~~Jlt, r~s:;:f~f!i~-Fri 1 3l~i:~iitti-3~i~~!!~~Fof~~!::!~: 1 L~~;li:J;1 
Depth (ft.): - - _______ ----I=-=~E~oo-~=~~=~l=-~-=I~~=:-~-_--r--~----=_1-.oo ____ -~--~-~ ---- _--~~~~==--- J.oo _j_~J)o-=:r= o.oo 
EXPLOSIVES - UNITS: UG/KG : ! I : I I 

---- ----T-----------~---------------------- ---- ~------- ----- ----,---- -------------- ----+-----!1 
NO DETECTED COMPOUNDS , NA NA NA NA NA 

"" .......... 
"'""" C) 
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Pesticides, PCBs, Dioxins/Furans and Explosives in Soil Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

Location: . . . , LH-5111-01 .... LH-5112-01. LH-5112-01 , LH-S113-~ LH-S113-01 
1 

LH-S117-01 I LH-S117-01 I LH-S723-01 
sample Number:---------~--·-~-... - --~riH~s111-~oC2 :Tii-s112.o1~1 LH-S112-o1:::_2-;--LH:s-113:01_1 • LH:s113-o1_2TL.Ii-s117-o1_1 LH-s111-o1_2 LH-S723-o1_1 
Date Sam pled: -------·-~~- -07/0sii993 ~ -- 07/08if9_9_3- -- o7Jri8119-9J---"--___ 08J04!1993~-0a/o-4i1993~, 08/04/1993 I 08/04/1993 06/26/1993 
--~---------~-~~-~-~--~~·--------~-~~-----------·-·--------'-- -- -· ------ -------··- ---~--·----~~--------~-- ------ ~ ----, =-r- I 
Depth (ft.): i 2.00 0.00 3.00 0.50 , 4.00 

1 
0.50 5.00 0.50 

---~------~·-~----------~--------- -· ·-----j~ . ----·---· --"- -- ··---··- --- -- ·--- -----~--------'-·--··--·-------·-------~1-
PESTICIDES - UNITS: UG/KG i i 
DIELDRIN~--- - -- ~- - - - - - -+ 
-· -~---------~~~ -------~----· ·-- -~_______,-

p,p'-DDD 
p,p'-DDE 
-------------- - -----~-- ------~---

p,p'-DDT 
---~~---

NA 
NA 
NA 
NA 

----- ~--- ·--------------

POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 
PCB-1254 (AROCHLOR 1254) NA 

DIOXINS AND FURANS - UNITS: NG/KG 

NA 
NA 
NA 
NA 

NA 

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN NA NA 
----------- ------------------~----- --

1,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN NA NA 
--~------------------------~------- -----------------------
1 ,2,3,4,7,8-HEXACHLORODIBENZOFURAN NA NA 

... ---------------

1,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN NA NA 

,1,2,3,6,7,8-HEXACHLORODIBENZOFURAN __________ ~---==---~-~---~ : -=- NA 
1 ,2,3,7 ,8,9-HEXACHLORODIBENZO-P-DIOXIN NA NA 
---------
1 ,2,3, 7 ,8,9-HEXACHLORODIBENZOFURAN 
1 ,2,3, 7 ,8-PENTACHLORODIBENZO-p-DIOXIN 
1 ,2,3,7 ,8-PENTACHLORODIBENZOFURAN 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA ,2,3,4,6,7,8-HEXACHLORODIBENZOFURAN --------:~~=- ~~=-- -- _, -

2,3,4,7,8-PENTACHLORODIBENZOFURAN NA NA 
2,3,7,8-TETRACHLORODIBENZOFURAN --------- ~NA- - -, - ·- NA 
HEPTACHLORINATED DIBENZO-p:rnoXINS, (TOTAL) _, __ ---NA ____ --- t--- - -NA 
t:fE-PTAC-HLORtNATEDDIBENZOFURANS.--(TOTAL)-----1--··---NA______ NA 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) ---- NA -- -· -- NA 
- ---- ---- ----~---------- --- --------------- -- ·------- --- -----

HEXACHLORINATED DIBENZOFURANS, (TOTAL) --~__; _____ N~ NA 
OCTACHLORODIBENZO-p-DIOXIN : NA NA 
OCTACHLORODIBENZOFURAN ~~---NA ____ - ~-- - NA 

PENTACHLORINATED DIBENZO-p-DIOXINS, (TOTAW ___ N_A~~~----- NA 
PENTACHLORINATED DIBENZOFURANS, (TOTAL)- i-----NA--~~------- NA 
TETRACHLORINATED-DfBENZO-p:DIOXINS, (TOTAL)~------N-A NA 
----- ----~---~~--·~----~------~~----~---------------·------------~- ---- ·-·~--- 4 -- -· ----- -·--··-

TETRACHLORINATED DIBENZOFURANS, (TOTAL) NA NA 

C,; 
c~-"' 
C~i 
c; 
L~ . ' 

NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

u g-~~~~-~=~ ~ i4==¥-=r -i~~-
- ~ -- ----- -·-. ----~------------- --------------- I 

... --~--------------~~------ --- ··-- -----···--

NA NA NA NA 

! 

NA NA NA NA 
--- -----------· ---- ·- ·-· ------+-

NA NA NA NA 
-- ---··---. ··--- ---- ----· ----·-· ··-··-

NA NA NA I NA 
NA NA - - ---NA-------r NA 
NA - - - . NA . ·- ------ NA NA 

NA NA NA NA 
NA 
NA 
·--- - --------------

NA 
NA 

. ·--------·---
NA 

NA 
NA 

NA 
NA 
NA 

NA 

NA NA 
NA NA 

NA NA 
NA NA 
NA NA 

-·· -· ·--~-NA NA 

NA NA 'NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 

NA 
NA 

NA - - - --NA~ N--A------+- --NA ___ _ 

~~ --~----~~ __ _]~-----~~--- t- ~~ 
NA NA 

-~------- - -~ . - I . . . i NA 
NA NA 

NA NA NA NA / NA 
·---"----~-----+--------- I 

~ ~ . ~ ~ I ~ 
--t NA NA i NA NA 

NA 
NA 

NA 
NA --- ----r NA NA I NA 

, -- - --- - !____ I --------~ 
NA NA NA NA 

~ ------r~-------- ---·- ---·-·~~---1 0 
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Pesticides, PCBs, Dioxins/Furans and Explosives in Soil Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

Location: · LH-S111-01 ! LH-S112-01 ! LH-S112-01 . LH-S113-01 ' LH-S113-01 I LH-S117-01 i LH-S117-01 • LH-S723-01 
sample Number: --------~--------!ml.H~sm-.:-o1~2TCti~s112~o1_Tf LH~5112-o1_2 ~LH-s113=o1~Tr-Iji~113-01_21 LH-S117-01 1 I LH-S117-01_21-LH-s-723~o-:c_1 
Date Sampled: - ------------------,- o7/o8i1993-~--o7f()8/1993_T ____ o7io8i1993' - -OSJ04/199'3-- ----08/04/1993108/04/1993 -: 08/04/1993 i 06/26/1993 
---------~~---------·--------~--~-----~-----·-----L-~---~------t----·--·--·-------- -· . ---·-----·---- -- ---···-· ----------------- ... __ L_______ --~-----~---

Depth (ft.): ------------------'~--~2.0E _____ ~-~----~.()_!)_ 3.00 0.50 4.00 0.50 5.00 t 0.50 
EXPLOSIVES - UNITS: UG/KG I ---~----~-----'---------·---- --L-- -~---~----- -~ 

NO DETECTED COMPOUNDS 1 NA NA 

C' 
C'' 
c:·, 
C 
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j 
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r· ~ 
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-- --- ----··-------~·---------- -~---

NA NA NA NA NA NA 
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Pesticides, PCBs, Dioxins/Furans and Explosives in Soil Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

Location: i LH-S723-01 ' LH-S723-02 i LH-S723-02 LHS-MW-1 LHS-MW-2 ' LHS-MW-3 i LHS-MW-4 LHS-MW-5 LHS-MW-6 

SampleNumtier:-_====~~~===~===~-JL~ .. ~f:i3~of_i_)i.i-t-s72~~2::1·f_~B--si23~02,..2 :_ ~HS-MW1 :_~t-j~_-~~~-;--LHS-MW3 1 LHS-MW4 LHS-MW5 LHS-MW6 

Date Sampled: ---~~---------------~~-~--~6!26/199~ _ -~ _ 06/2~/1_~93 __ ·-- ~6/26/1993 ·- 09/30/~ 99~ . 09/_~~!19~~-L-~~/30!1994 1 09/30/1994 ~9/30/1994 09/30/1994 
Depth (ft.): _______ , ____ ~.00 0.50 . _______ 4.00 . 0.00 _ . __ 0.00 __ : ___ ~~~!-~·00 1 0.00 0.00 
PESTICIDES - UNITS: UG/KG . ' : I 

DlELDRIN-~--------- ------~~~ -----=-~====~-~~ _f'J~ ___ . _ ~-~-A --~= ______ NA NA-~ ________ ~~---n NA I NA t--Nn·---w..-~ 
p,p'-DDD NA NA NA NA NA NA NA ! NA NA ---.. --------·- ·---- ... -----~--··-·----------------·---- - -----~-·------~~--- --t- ----- - ~ 
p,p'-DDE NA NA NA NA NA NA I NA I NA I NA 
p,p'-DDT·-----~---··------------------·-·---·--·,- -. NA NA -· NA NA NA- .NA ~-,--NA; ----~-t~--N~ 
-----~-------··--·-~-------~·-·--·------------· ........... ,..-·---- - ·------···-·- -· ~- I 

POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 
------· -------~~-- --~~--~-~-------------- -------------
PCB-1254 (AROCHLOR 1254) NA NA 

--------------~ ·---~-------~-

DIOXINS AND FURANS - UNITS: NG/KG 

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN NA NA 
1 ,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN •••~----,---·- • NA• -••• -··-• - NA 

------ - -------..----------

1 ,2,3,4,7,8-HEXACHLORODIBENZOFURAN NA NA 
---~------ ----------- ~--

NA 

NA 
NA 
NA 

1 ,2,3,6, 7,8-HEXACHLORODIBENZO~P-D~O~-~~-- __ '--~---~~ __ . NA NA 
-------- -------- ------~----

1 ,2,3,6,7,8-HEXACHLORODIBENZOFURAN NA NA NA 
--,~-·····---------- -~----···. 

1 ,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN NA NA NA 
- -- ·---------- ---------------

NA NA 

I 

--· --~-~--- -· . -
NA NA NA NA NA - -·····---·--· ·····--··-------··-··· -~~r-~ 

----.-.------------ -----------

--------------- --- - --~--------- -

NA NA NA NA NA 
---- ------------------ -- --------

NA NA NA NA NA 
----- ---- -------------

NA NA NA NA NA 
-- ------~------ --------~--

NA NA NA NA NA 
---------------- -------~-

NA NA NA NA NA 
-------->· -------------------

NA NA NA NA NA 
N.A - - -- NA ____ ·-- --NA! NA NA 

- ·-----·---·-··· ···-···-- -- -· -···-·····-··------··· ---+-' -----+-~-----'--~ 
1 ,2,3,7,8-PENTACHLORODIBENZO-p-DIOXIN NA NA NA NA NA NA NA NA 

1 ,2,3,7,8,9-HEXACHLORODIBENZOFURAN ,---- -NA 

1~2~3;?:8-PENTACHLORODIBENZOFURAN ____ , _____ NA ___ -· ·--- -NA-- -------NA --. ---NA ---·------NA____ NA NA NA 
--~----------- ·----- ----------~-------- ----------------~--- --- -·-

2,3,4,6,7,8-HEXACHLORODIBENZOFURAN _____ !'J~ ______ --·---~A ____ . NA NA. ---·· ___ NA .. _____ N,A, ___ ~ NA ~· NA:------+-~-:-:-
2,3,4,7,8-PENTACHLORODIBENZOFURAN NA 1 NA NA NA NA . NA ' NA NA 

·-----~-~--------~~-~ -------~··-·····-····--·- ···--·· ·······-·· ---- -··-- t··-- .. ·-· ----···--·-·· ··-- ----j-

2,3,7,8-TETRACHLORODIBENZOFURAN '-~-----~~ ___ -+---~!'J,A,________ NA N~ ___________ N,A, _________ ~,A, -~-~~~N~_ NA 
HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA NA NA 1 NA NA NA 1 NA · NA 
HEPTACHLORINATED DlBEN-ZOFURANs:(TOT:ACj ··---~ NA ---- -- NA --·-' NA - . -- NA- ,- -NA ___ -. ---NA-~-T-~-~r-NA----r-~ 
HEXACHLORINATED DIBENZO-p~DIOXINS, (TOTAL) --~-~NA~u·~--- ~--NA ____________ NA --- _H _____ NA-- ---- NA--- NA ! NA NA 

i=i8<ActiwRit.JATEi5Di8ENzofOR:ANs:TroD\C)-·----:----NA ··· ·--- -NA·---- ; NA NA · - · NA-------~NA~-~ -N.A: 
~---·--· ·····~-··--·····-~-~- ---~---~--- ··-····-·-·-··· .• --- ·- ---- -~-.j..._.._.__ 

OCTACHLORODIBENZO-p-DIOXIN '-~---~A._ __________ f'J,A,_ ---1------~J\.. . .. __________ -----------~-A NA NA 
OCTACHLORODIBENZOFURAN NA NA I NA i NA , NA NA NA 
PENTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) -,-~--NA _______ ,-------NA·--;··---·-NA --- ----. NA---~--NA~~- NA NA NA 

~~~;;;;~~:=~=~::x~;~;~~~~~~~nn:~=-~~- -=F---~~- :nn~F i:=-=~~j--~~: I : 
TETRACHLORINATED DIBENZOFURANS, (TOTAL) NA NA . NA NA : NA ; NA +-- _NA --~L .. _ N_A ____ j_ ____________ , 

: I 

(c~ 

C' 
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Pesticides, PCBs, Dioxins/Furans and Explosives in Soil Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

\1 

Location: 1 LH-S723-01 LH-S723-02 LH-S723-02 LHS-MW-1 . LHS-MW-2 . LHS-MW-3 LHS-MW-4 LHS-MW-5 I LHS-MW-6 
--- ____________ J_ _____________ ~--·--·-- - - ---- ...... -- --------- -+------

Sample Number: i LH-S723-01_2 ! LH-S723-02_1 LH-S723-02_2 LHS-MW1 LHS-MW2 LHS-MW3 LHS-MW4 LHS-MW5 . LHS-MW6 
Date Sampled: r--OS/26/1-993-~-o-6/26/1993 --· . 06/26/1993 . 09/30/1994 -69/30/1994-- 0Sl30/1994 09/30/1994 ' 09/30/1994 i 09/30/1994 

Dept_~(ft.): -=-=--=--==-~==-=====~-=~------~r=:-~·91~-~-~~~-~~--0.50 4.00 . : - _ 0.00 ---~-~:-~~~~~- -~:--- --0:00- ~-0~0 --~=--~~~--1 o-:-o~-== 
EXPLOSIVES- UNITS: UG/KG i L----i----·- ----L---

NA NA NA NO DETECTED COMPOUNDS 
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Pesticides, PCBs, Dioxins/Furans and Explosives in Soil Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

~:~;~r~umbei:·----~-.~-·· ~ ----~--------------------j-~~~~~~-~SU~~~~f~~o~5)lSUM~~~:~-~~5)FD ;··su5~;~}f~ts~~r~Wo~ SUM!~~;~-~~5)FD SUS~~~!;:-5) 
~ate sample<i:=-----=~-----==-~==~-=---=--=======--lo~~-o/!~9~1=~=~~~2/~~~~ --~-~~=- :~a/~_2]1998 - -- T=~~8t12/!~~_!_l_~~12t19~-t--- 08/12/1998 08/12/1998 

1 

~_!pth (tt.): ---~------------·-·--·--------+-_!>·~~--__l _________ ~.o~_ _ _ L -~ o.oo _ ,.- ___ ... ~·~ _____ J ___ o.o~--L o.oo -~~~-~~ 
PESTICIDES - UNITS: UG/KG 1 

. . : .. . . . : . . .. . ! . I ---------+-·-------·----
DIELDRIN ---~~ ------------ ------=:==~~~-~--=~~ --8:~J-----~---~=~-- __ _!-~~-- .. ~ . ~~~=-~~~_6- l~[~:___t_-=_~oT3.7)u-J ~ ND [18] U ND [3.7) U 

'-DOD i NA ND (3.6) U NA ND [4] U I ND [3.7] U ND (18) U ND [3.7] U 

E>.!J~ooE=:=-------------~=-==-==~-====-==--=--~-~~~---~~--=::-_=-- _f1 __ J ___ --~-·~ NA__ NC>_f41Q=I==-~-~~~=--=----c==--- 50---==--f\l_~fi?Ju--
p,p·-ooT : N~ ____ _j_ __ ~__[)_p.6]l) __ m __ ~ NA .. ND [4] U ' 45 1 37 I ND [3.7] U 

---~-~~~=--+---=====~=~----~--==c------
ND [40] U ND [37] U NA ND [37] U 

----~- ~--~~--- ------------- ---- ------------------··--·J --

POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 
----------·------------·-------·-··------------ --------·----<--------------- ----

!'CB-1254_iA_ROCHLOR 1254) NA_ ___ --------~- ------·- ··~ NA 

J 

---------------------·-----·-···--- --- ~-------- ---------- -····· - ·------- - -

~_IOXINS !_~_[:) FURANS- UNITS: NG/KG ________ j ____ ·--·-·-·-··--- .. _ ·-·-·----· _ _ _ _ ____ _ ! 1 

1,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN __ _J ___ ~~------- 59.42~ __ -,---- _ NA ·- _ _!!~ [0.97_9] U 119.852 75.416 J i 13.374 
1,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN ' NA 9.734 NA ND [0.422] U , 33.067 , 23.525 . 1.473 

1 ,2,3,4,7,8-HExAcHLoRoolsENzoFuRAN -------~---!'J~=~~~=-=:B.oTo~~}J.~--~= ~- _____ N~_ --~--f'.J~J~-~021 u -=---115.5-T?--:-- 73.985 J 1 4. 73 

1 ,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN ------ _; ___ _NA __ - ~ --- ___ 2.3!~-- - -·- - NA N~J~-~~!~--~-----~~~!__ __l __ N__£? [1.013] UJ I ND [0. 796] u 
1,2,3,6,7,8-HEXACHLORODIBENZOFURAN ... NA .·. ND (0.561] u ; NA ND[0.401] u ·- 6.359 . ·- ! 4.86 J I ND [0.424] u 

1,2,3,7A9-HExACHLORODiBENZO~P-DIO~!N ~-=-==~~~=----~-~~A-~----- NDJ~~~3Llf_~-==- NA - -~51~~8~9] u _--ND[1~~~9jTj __ _l_ ND [1.203) UJ I ND [0.945] u 
1,2,3,7,8,9-HEXACHLORODIBENZOFURAN ___ ; ____ _!J~ N_D [0:91?! ~ - ·- NA - -- N_l:)J~.655L~_j_ND [3.877] u ! 5.544 J I ND [0.692] u 

1 ,2,3,7,8-PENTACHLORODIBENZO-p-DIOXIN _ f'.J~_ ---~- -~£l~-95~J~-----·-- NA _______ f\l_~-!~~E?_44]_l) ___ ND [1.812] U i ND [1.346] UJ 1 ND (0.497] U 

1 ,2,3,7,8-PENTACHLOR~DIBENZOFURAN J-----~~- __ + ___ f>.JD [0.5~~1-~--r--- _ NA _ __ _ '---~D [~~511] Uj__ ___ ~!~9 J i ND [1.6] UJ ! ND [0.396] U 
-,6,7,8-HEXACHLORODIBENZOFURAN J ___ NA __ , _ND [O.~~!L~ ___ : ___ NA : _ ~[)_J~588L~ j 21.892___ __ _;____ND [4.976] UJ ND [0.621] U 

2,3,4,7,8-PENTACHLORODIBENZOFURAN , NA T ND [0.602] U i NA ND [0.534) UiNo[1.291] UJ I ND [1.671] UJ ND [0.414] U 

2,3,7,8-TETRACHLORODIBENZOFURAN --j----~~~=-~-~=~-~-4.3~~~=----=-~~~~~--:-_=}·_~~~-~- -=-ND-J1~09B)U~j_N_£l[2.673) UJ ! 4.914 J , ND [0.661] UJ 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOT,b.~J- NA 115.04 _____ NA_ __ -~-~~1>:_~~! U I __ 3~93~~----i 147.486 · 36.281 
HEPTACHLORINATED DIBENZOFURANS, (TOTAL) i NA 9.734 NA : ND [0.422] lJT 33.067 I 23.525 4.422 
HEXAcHLORINATED DIBENZO-p-DIOXINS, (TOTAL) --;---NA-- 2.374 NA ---- ND [0.698] U i 4.657 I 10.814 ND [0.796] UJ 
HEXACHLORINATED DIBENz6i=uRANs. (TOTAL) ---~--- ---NA - r -- --- f2.76T- NA - -·-- ·-NoT0.401ju-r------21(itf ____ T _____ 259.328 --f----- 5.s17-

ocTACHLORODIBENZO-p-DIOXIN -~-NA-- ~ --- -515.972- --1- NA _______ ~---- 46.46 1898.443 J I 1234.673 J 1335.668 
- - ---l-----··--··-·--,---------------------··--r--·------· ~------ -----·--------

OCTACHLORODIBENZOFURAN ; NA ' 17.762 ±. NA j ND [0.808] U 58.629 j 39.264 3.081 

_F'ENTACHLOR!~ATED DIBENZO-p-DIOXINS, (TOTAL)_]=__!J~-=t-=Np~~~~~[u _ ~-=---- -~~=~:===-I!-JE1~~~4]l) ____ !:564 _____ -~- ND [1.346] U ND [0.497] U 
PENTACHLORINATED DIBENZOFURANS, (TOT~L) _ J NJI.. _____ N[)__[~:~~~!~-- _ NA L_!-!~~~~-~-~!_~-- 1~3.774 _ _j 277.643 3.321 J 
fffRACH_L:<:)_RI~~_!ED6i~ENZO-p-DIOXI~S, cr_OTAL)_~-~----~p_ .. I _ ND !~-~~9Jl) _)_ NA : __ f'JpJ~?~-~- _f'.J.[)_l1_.~~~Jl!_~ ND [0.932] U _NO [0.639] U 

TET~gl:i!-_~INA_I~__I:)-~11:3~~~~<:)!:_l)_~-~~-.J!(_?_I,6._!-~ ~-~- J__ NA 10.41 j NA 
1 

ND [1.098] U ·-----~~~?!4_ ___ j 42.022 2.131 
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Pesticides, PCBs, Dioxins/Furans and Explosives in Soil Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

location: ' LHS-MW-7: SUMP112 ; SUMP112 i SUMP112 I SUMP113 SUMP113 SUMP113 
Sample Number: ----~ ---- -r-LHS-~-Nivvi j sLiNiP112(0-o.5)-! -SUMP112(o-o~5)Fri-r-s-uMfi112(3-~s)TsliNIJ:i113(0-0.5) I SUMP113(0-0.5)FD SUMP113(3-5) 

oaiesa~-------------=---==-~-=--~-~~!~~IL_-o~t12/1998_---T~-- __ oai1-:i11~~-~ -~=LJ)_1!_1_f2i1998 __ ~- - -os/12/1998-1 o8t12t1998 o8t12t1998 

~ep~!f!:E______ __ _ ________ _ i __ _()_:_~~-- o.oo ___ L ___ _ ~.oo _________________ ~-~~-----1 ____ --~:o~____L_ o.oo 3.oo 
EXPLOSIVES - UNITS: UG/KG . I I 

NO-DETECTEDCOMPOUNDS --------- --------- _j -- _____ ,_ NA --- t - NA - -NA L --f..i.A. ___ T NA NA 
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Pesticides, PCBs, Dioxins/Furans and Explosives in Soil Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

Location: ! SUMP117 ' SUMP117 1 SUMP117 : SUMP117 SUMP120 SUMP120 
·--------~-----------~----~~---------- _J.._______________ ·-------~---· ·---- ----······ · -----·--t··--·-··-··--· · ·- ---- ·---r--------··· - -· ----- ,---::-:--~c=------:-:----::--::-:-t----:--.,----~---

Sample Number: ! SUMP117(0-0.5) : SUMP117(0-0.5)FD : SUMP117(3-5) SUMP117(3-5)FD ; SUMP120(0-0.5) SUMP120(3-5) 
~~--~------------~----------------···-- --- - ·t -- ------ ------- ----l -- --·------ ·--- --- --- ----- -- -- -- -·-·-- --- ---------- --·· -- -·- -----:-:-:-:-:-c:-~:::---'--t----:--::-:-:---:-__:____:_ 

Date Sampled: • 08/05/1998 ' 08/05/1998 ! 08/05/1998 · 08/05/1998 · 08/12/1998 08/12/1998 
---- --1-~-~--------- -- --·--i··- -----------+---- ------- ___________ _., ___ ------- . -- ---- ------····- ---- -------+-------~ 

Depth (ft.): • 0.00 0.00 3.00 3.00 0.00 3.00 
PESTICIDES- UNITSi-UGiKG ---- -----------·-- --!- ------- --- ---'---·-- ~- ----·-

DIELDRIN ND [4.2] U ND [22] U 
P,p'-DDD-------------------~- ______ " ___ 6f.T - -- ·- -- 78 

----------- -~---------------------------- ------------

p,p'-DOE 22 J 13 

~~~:~f=~========~-=-=--=~-=-~====--=!'J~l~:3l_g~~--=- _ ND [22] U 
- -----------------------~-----------------~-----------·-------

POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 
----------~--~--------------------------- ----- -- ----- ------------ ·- .. ----

PCB-~!_~~~ROCHLOR _E54_) -----------------~~~2~---- _, __ _ 

DIOXINS AND FURANS - UNITS: NG/KG 
1,2,3~4~,7,8-HEPTACHLORODIBENZO~p=oiOXIN-------~- -25~159 -- - -~- -

I ·----------------------L-

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN 3.84 ' 
----- ------------ . ---- -- "" -··· 

1 ,2,3,4,7,8-HEXACHLOROOIBENZOFURAN 3.409 
·-·------ ·-----. 

1,2,3,6,7,8-HEXACHLOROOIBENZO-P-OIOXIN NO [0.636] U 
------ ·- ------. ---~- ---- --· --·- ·-. ---···--- .. 

1,2,3,6,7,8-HEXACHLORODIBENZOFURAN , 1.185 
1 ,2,3,7,8,9-HEXACHLOROOIBENZO-P-DIOXIN . --- -~---ND-[0.756jtT 
1 ,2,3, 7,8,9-HEXACHLOROOIBENZOFURAN ---- ~-----ND-(0.5o9j U 
1 ,2,3,7,8-PENTACHLOROOIBENZO-p-OIOXIN ____ , __ ND [o-:-5o2) U---
1 ,2,3, 7 :8-PENTACHLOROOIBENZOFURAN ---- _,_ ---t,fo(6~25-BJU- ------ -- .. 

2,3,4,6,7,8-HEXACHLOROOIBENZOFURAN --- -- -ND[0.56i]U ---- --
2,3,4,7,8-PENTACHLOROOIBENZOFURAN -- -- ·-----ND(o:269f0 ------ -----

- . ------.,·----·----~-------~--------·-----·-----

2,3,7,8-TETRACHLOROOIBENZOFURAN 2.093 
HEPTACHLORINATEO DIBENZO-p-DIOXINS, (TOTAL)l-~.736 ___ -r-·· 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA HEPTACHLORINATEO DIBENZOFURANS, (TOTAL)--,---- -3.84- --. 
HEXACHLORINATED OIBENZO-p-DIOXINS, (TOTAL) T-----1.9-69- -- -- NA 
HEXACHLORINATEO OIBENZOFURANS, (TOTAL)- :---------5.8:32 ____ -- ,-- --- --- NA 
---- ---~--~----·----·- -----··-······------- _ _;_ ___ -··-

OCTACHLOROOIBENZO-p-DIOXIN : 397.594 : NA 
--~---;---~----; ___ _ 

OCTACHLOROOIBENZOFURAN ' 12.968 NA 
-PENTACHLORINATEo-oiBENzo-p-oloxiNs. <TOTAL> l---No To.so2]u-· ----- NA 
PENTACHLORINATED DIBENZOFURANS, (TOTAL) ~--1:107______ NA 

- ~-------·--------.J-

TETRACHLORINATEO DIBENZO-p-DIOXINS, (TOTA~~--C-----~!JJ~:~~-~]lJ 
TETRACHLORINATED DIBENZOFURANS, (TOTAL) 2.093 

0 
~--.. ......._, 

CJ 
CJ 
l ~~ 
... 1; 

---···- .. -- ---------------

NA 

NA 

ND [3.~] U _,_.NO~~~] U ND [4.2] U NO [3.8] U 
200 J 160 ND [4.2] U ND [3.8] U 

-- --- ------~- - - -----·----- --

25 20 ND [4.2] U NO [3.8) U 
--· ··-· ---- -------~·· 

NO [3.8] U ND [38] U ND [4.2] U ND [3.8] U 

NO [38] U NA ND [42] U NO (38] U 
--- I 

---·----· l 

8.085 J 

2.307 J 
0.965 

0.993 

0.783 
ND [0.132] U 

NO [0.089] U 

0.363 

0.451 
NO [0.08] U 
- ·--- ------

ND [0.081] U 

0.408 
------ -- -- ----·-
14.984 

6.621 

0.993 

1.714 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 
--- ---- ---- ----<---------- ---····-

143.68 J NA 

6.04 J 
0.363 

0.262 ' 
ND [0~158] u ·~ -- . 

0.974 

NA 

NA 

NA 

NA 

NA 

14.003 2.391 

0.405 ND [0.273] U 

2.188 NO [0.251] U 

NO [0.183) U ND [0.273] U 

NO [0.123] U NO [0.167] U 
------- --
ND [0.218] U ' ND [0.325] U 

ND [0.2] U ND [0.273] U 

ND [0.206] U ND [0.203] U 
- --.-- ----------

NO [0.154) U NO [0.195] U 

ND [0.18] U i ND [0.245] U 

. -~-=!:-!~!~: 16_~_ND [~.203] U _ 
ND [0.409] U 1 NO [0.41] U 

30.259 4. 7:54 

0. 772 ND [0.273] U 

1.038 ND [0.273] U 

2.406 ND [0.167] U 
4130.899 603.28 

0.972 ND [0.208] U 
--· ND [0.206] u I NO [0.203] u 

0.691 I ND [0.203) u 
ND [0.327] U ND [0.305) U 
------~-

NO [0.409] U I ND [0.41] U 
----------·----,---~---------

0 
l\.j 

'I 
'1 
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Pesticides, PCBs, Dioxins/Furans and Explosives in Soil Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

Location: ' SUMP117 i SUMP117 SUMP117 SUMP117 I SUMP120 i SUMP120 

sampleNu-mber:---=-=----~-~~-=~=~-~=~~~-==~-!~uM!~~-~I~~o-.~li_~~~~-11?~~~-·s)~D -~· ~~MP117(3-5)_: suMili1_!(3_-~Wo~~suMP12oTo~o~uiiP1-2o(3-5) 
Date Sampled: : 08/05/1998 i 08/05/1998 08/05/1998 08/05/1998 • 08/12/1998 08/12/1998 

Depth (ft~---~-~------------ --------=-~-==--:-~~---~-~0=- _ _____ 0.00-. . - ' 3.00 J.OO==---r-__ 0_:~_~1__-~:~0-==-
EXPLOSWES :UNITs:-uGJKG ___ -- - r : 

~=-==-===-c::-_- --------·--- --·- --------·-···---- --- -L-------------r---- ----
NO DETECTED COMPOUNDS NA NA NA NA . NA i NA 
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Metals in Soil Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

Location: ... i 35ASBO~ 35ASB03 ' __ 35ASB03 ·. 35ASB05 .. ____ 35ASB05 __ 35ASB05 LH-DL723-01 i LH-S111-01 ! LH-S111-01 

~~itl-Pie~~-~il~~----_-- --~-~5AS~~3(~0.5)_[ ~As8o~f1-_3}J_-~-5~~~03J~~~j. ~ _3~~-~~~(~~~~5) _ ~ ~5_,6.5 J3~5(1--3) ~ 35A~t3~~@-5]j_-~~-~~!:!~-~-_LH-S 11-1-01_1-j-LH-5111-=o-1~ 
Date Sampled: : 07/26/1998 ! 07/26/1998 ~ 07/26/1998 ' 07/26/1998 07/26/1998 07/26/1998 : 06/26/1993 1 07/08/1~ 07/08/1993 
.. ------. ·----------··----~------~--~-----·---~, -------- ---· --· -·.- . ·--- ·--1- ··-···-- ----·--· .. --------~-------y-------t-- j 
Depth (ft.). . 0.00 , 1.00 , 3.00 0.00 1.00 3.00 

1 
1.00 . 0.00 2.00 

- ·-------------·--··------------+--· ·------------------+----- .. - -------·----··--- -- -- ------------ ---·-- - •····---- ---------c~----------+-------~-~ 
METALS. UNITS: UG/KG I ; ! 

.li.l.-uMINUM -------- -- - ~---- 45oo<>c>o--:---7s<>ooo6----+-- --saooooo 
---- _______________ .[_________ - ~----·····-·--·· ..... - -·-

ANTIMONY ' NO [6710] UJ . NO [7070] UJ ' NO [7260] UJ 
--- ----- ~--- -------------------1------------------- -------+-----~--- _______________ ......J. ______ ----- -- -

ARSENIC 9050 i 2660 ' 3390 
--- --· -+--·-------------- ·--~--- ··--·· -- -·- ·---··--· ... -

~~~_L.J~-- ____________ I _____ 42ooo __ ~---~gooo_~-- 11ooo 
BERYLLIUM NO [559] U NO [589] U NO [605] U 
cAorv11uf\f- ----- ---------,.---r..fof5591u-----,--No r5a9fO ___ , No [6o5J u 

CALCIUM -- - ---- - -15ooooooT_, __ 21ooooo ____ -· - 1oooooo 

CHROMIUM, TOTAL 20000 11000 12000 
c6BAc-r-________ -- --------~.!of5soofu _____ No [59oo]u ---r-..~o--rsooo] u 
coPPER ------------------6220- -- ---"-------4o6o _____ ,_ - 425o 

IRoN-------------: ---27oooooo - -~. - 99ooooo- ---- 11 oooooo 
LEAo------~-------------3o2oo -------~- -1o7oo·----~------1-o3o-o 

- --------------------------------------~----~------------------··---~----
MAGNESIUM NO [560000] U NO [590000] U 650000 
MANGANEsE -----------113ooo ______ 179ooo-- ·-- _131ooo 
--------------------- -----~ ----·--·-----------······- -~ 

MERCURY NO [110] U NO [120] U NO [120] U 
NICKEL _________ ------- · 62oo ____ -·-----55oa··------·-· i9oo 
--~----------~~-~--~------·--~~------------··------ -~---- ---- ·-

POTASSIUM 610000 1000000 1400000 
"------------- -------------------------- ------------+--------------· ------~ 
SELENIUM 2410 NO [1180] U 1410 ·sllvER _________________ f3oo -~-;--- - 13oo ----- No [12oo] u 

s-651UM-------~---+ No r56ooooTu-'~fo[59oooofi.T'-No-[sooooo]u 
STRONTIUM ·2oooo J--~- ---64o()j----~ ----6200 :i --. 
THALLIUM _______________ ND [559fu_! __ ND[589)iT ____ -ND (6o5fu 

-------------+---------~--~------------- -- - ·-- ---
VANADIUM : 36000 ' 21000 22000 
zit-fc _______ T ______ 34ooo -~.----T3ooo-- .,.. 18ooo 

0 
C:) 
CJ 
c 
{.; 

l' 

5600000 
NO [6450] UJ 

6800 
53000 
682 

NO [538] U 
18000000 

81 ooooo 13oooooo -- ·- ·- 543oooo-+ --343-oooo·;-1B1ooooo -
. ----· ··----- ··-·-- ~---· -t-- ·--------1-------·-·---+-----

ND [6880] UJ NO [6940] UJ NO [6400] U i 3400 4100 
2390 3650 --r . --;,-()4 ___ ----------2300 ____ --·---·---2000 __ _ 

-- -·--· ----·-· - ... -·- -----------
50000 49000 81300 1 06000 52400 

-No [573]u ·- · No-[578ju -NA--. ---------NA. -----~- NA ----

NO I573J u · · - t..io-[578] u--· · -- ·--2460--~-ND [1 ooo] u~o[16oo1 u 
- . - . ! ... - .. -------- ~-- ---- ··----·-· ------------L---·-·-·---- -------------~--

740000 820000 1240000 . 651000 360000 
··- - . ·-- •·· -····· -----·-··--· "- _______________________ _L ___ _ 

26000 J 10000 15000 171000 . 6000 . 12800 
---- -- •· - - - - --·-----·-··--·--··------·-··---------------+--------·--·---~---t--------~--

ND [~400] U NO [57~0] U _ _NDJ~~~!_lj_~_ ---~!-~~----·-~-~~0 1 3900 
9000 J 4220 6780 25000 4900 8400 

43000000 
-.- ------- ·------------~---------- +--~------'-- 1 
8300000 15000000 4380000 9720000 27700000 

---- -----···------------------------------.----------~-----~-~ 

82200 9460 11900 44500 7700 . 14500 
------·--+- ---- ________ ____._ ________ _ 

640000 640000 1100000 524000 252000 1 918000 
----- -·-·-- -- ---~- - --- ----- -------->-------------------+- - -----------~1 ~------

269000 159000 67800 86400 157000 : 9400 
·-··-·-. --------------·-··- ----- -------~----·-··-----~-+-- ---1 

NO [11 0] U NO [11 0] U _ . _ NpJ13eJ~-- ___ !_1_ 00 ------"- _f'.J~ !~Ol_~_~_!'i~gOJ U _ 
6100 5200 7600 . NA NA : NA 

No [54ocioo] u 12ooooo · ·· -1 3ooooo-- -,-- · -37oooo--~-- 2550oo ----r-526ooo __ _ 

427o Noi115o] u · -- - -263o-- -:-No-rei4oru---~NDY1ooofD---:-No r1oooiu_ 

__ t-JDJ11~~_u __ :_ · _T1oo_ ~:~~~--1~~~-=: ==-1~9o~~=~~}JoT!~o~] u-=r--No-f1000fU 
NO [540000] U NO [570000] U : NO [580000] U NA • NA · NA 
- - 37ooo - - - ··· ··· ·asoo · · - :---17ooo ____ t __ -- NA _____ , ____ 97oo : 1500o 

N~6~~!~~~--·~---N~~~~-u-_;-~~~~~~-9~l---~~-----==-=-~--~:~~---i--~-~}-~-
55000 · --~ - - --12ooo ---r-~ooo~~r---- 722c>a·---~. --1 o~l~ 195o_o __ 

0 
l\:) 

~ 
~ 
~ 
co 



Metals in Soil Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

':o_c~~l'l_=~----- ________ L_LH~~~~~!_-~ _ _1:._~:~~~~~1 ____ : __ LH-S113~~1- ~ __ LH~S113-~1 _, _LH-~117-0_1 ... ~H-S117-01 ; _L~~~!!~~~-r~:~11_~~J-~H-S119-02 

~.~!:!lPI~.Number: . I LH-S112-01_1 L. -~_!:!~~-1-~:0.1 __ ·2· J_!-H. -S1 .. 1.3-01:-:o.1···· .--'=~.-S .. 11~ ... ~.~.~. ~.~ :_':H-. S.1._17-~~.~1.-... L .. H.-S11_7-~1:::2 Ll~ .. :~~1. 9-01_ ~ LH-S119-01_21 LH-S119-02_1 
~~!~-~~rllE!~~-~~---~~~~'1993 ti __ 0!~~~~~93 __ .,_ ~~~~4/1993 .. ___ ~~10~~1~~~ ... i ___ o~~~~'-!993 . u 08/0~/1993 _ ~- ~~~4_1~~~!_- --~~~~4/199~ 08/04/1993 
Depth (ft.): ! 0.00 3.00 · 0.50 · 4.00 0.50 5.00 • 0.50 5.00 -L 0.50 

t!J~~~~~~uG/KG~l---- 4ssoaoo·-j -- ~~i~~~~; __ ~; ___ ~4~~o~o~-- ~ ::~~1:~9~o~~; __ :~-~ -156_~oooo- .. - -143o~o~~~~J_~-.. ~o~~;~~~-= 1 ~=}4~::0-·i-~o---
ANTIMoNv 1 8500 I NO [3000] U : ND [3000] U . NO [3000] U NO [3000] U ND [3000] U ! ND [3000] U T NO [3000] U ; ND [3000] U 
--·-~---·-----··-· ---··1·----~--·--·-·--·----,-·-·· --·-· . - • , -. -· ... - ·--· .. - ··r-··· -- -·-· ···-··-··-+----------·--··~-------~ 
ARSENI(;~- - - _____ __j 1800 - L ___ _E~~-- -: - -~0~0- ' 1800 31~~ 2300 ---~~~~ ____ j_ __ 4400 I 1600 
BARIUM i 55900 ! 105000 69400 73200 255000 124000 96000 i 128000 67000 
BERYLLIUM -~- --1----NA~~. _____ NA ____ . --·· -- NA • - - - NA- -- -NA-,:---- --·--- -NA ------- NA NA NA 
--------- - -- ...... j.·----·-----·-·-···-----i·---·---·-----·-- . - -··-- -- ,-----··- ------ - ··---···--··- ------+-------- ~~~I 

CADMIUM ! ND [1000] U ' ND [1000] U ND [1000) U ND [1000] U ND [1000) U • ND [1000] U ND [1000] U , NO [1000) U NO [1000] U 
- ··-··----··--- ··- --·-·--·-----·1-- --· ··-·-···-·-··-··-+···-----·--------·- ) ... -·- . - -· •·· . -·---. -··-· .. --· --- -- --· ... - ---·- . --· --~-~--~-

CALCIUM · 608000 : 1050000 2100000 1240000 2660000 1370000 , 2520000 2070000 1910000 

CHRoMiUM.TOTAf_~==~---1 ~--~ --72o_o_ .. -· . ··=-=~4_~~0 --=~:---~-=16~~-~ =- =~~~ _}~?-~~==~~~=-----~~ 73~~- --~=~~--1_5000 21000 11000 
COBALT 4400 4900 2900 3300 8300 8300 I 8000 19000 5000 
coPPER---------------~-38oo-~-,---410o ______ ----38oo-- -- 4200 ----- 829ooo·---·-·---·--976o- -;----3ooo 3ooo 3ooo 

-- --·-----j-·~·----~---·-·-------~-----~·- -·-···· ----·-- . ---·· --··- ·-···---··----·~·----~---··----·------·------

IRON : 42900000 . 12300000 . 13900000 17600000 16200000 18700000 13800000 19100000 8220000 
i.EAD~----- -~- -- -,-~ 238oo---~----8ooo _____ •· ··---~~1-4oo ---- · · 97oo -- · -- 112soo - 121oo -..,.- --6aoo 213oo 59oo 

MAGNEsiuM ·---~- 129ooo--~-;-----286ooo ---767ooo- · 119oooo 2o9oooo-- -· -125ooaa···-+- ---108oooo , 1o5oooo 1o4oooo 
MANGANESE . . --------157000 ---~ 629000- ---;---- 166606. 126000 . 542o-o()- - 316000 -529000 ___ T 593000 I 229000 

~~~~~'t =-=~~=~=--]~~~Tu 1---~Q_~~ofu~~~~~~No-~~oi~--~~ _No ~~01 u ND_~~o! u · ND ~~01 u --No ~~~L'! ·; ~!?.!J~oJ u I ND ~~01 u 
POTASSIUM . --~000~-,.--- 235000 --·· --- -592()oo· --- . 631000- 758000 567000 -t --SS20-00 ----t 758000 511000 

1 
SELENIUM ND 1~~0) U =~Holi~§fg_· =~·_:_No [1ooo]"l.T_" ~ _ ~.~ 1~§~91 U ND p 000] 0 ND [1 ooof~--=· ~~~I1ooc)fll_~l~-~o-[1 000) U ND [1 000! U 

1 

SILVER ND [1000] U ND [1000] U ND [1000] U ND [1000] U ND [1000] U ND [1000] U ~ NO [1000) U ! ND [1000] U NO [1000] 
SODIUM ·----NA-----~-~NA- -------NA __________ NA- - NA NA ---~--~-NA·----;--··--NA- I NA 

STRONTIUM . 17700 
1 

11400- -----··-1-6860 -- ~-----31()()(). 26000 28400 !.-. ---8()()o----r--·-·11ooo-l-~· SClOO __ _ 
--!-----~---···-- ···--·-- - -- -··--·-·- -·· -- -·· ····--t----·--·-~---1---_-:-::-----1 

THALLIUM i NA : NA NA NA NA NA NA : NA i · NA 
-----------~--... --~~~----~ --+-------------------- t··---- ---- l--- r-- - · ---- ---------- _.;_ __________ ~--+-----------

VANADIUM : NA ! NA NA NA NA NA · NA 1 NA I NA 
zl~--- ··-·---~--l--~00---- T---rnoo--- . -··--19966- 22300 576000 28-ooo- . 14ooo- --~ 3o0o6j 17000 
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Metals in Soil Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

L~-~~_!i~~--------~- 1

_ LH~_!_19-0~_ ~ __ _!:._H_-~'1_~0-01_~ .. ---~H~~~~~~~~- i -~H_-5~2~~~~--~-!-~=~-!~~~_!l~ . " LH~S723~~! ____ _l.:H_-~?23-01 LH-S723-02 I LH-S723-0~':!_S-MW-1 
Sa~ple ~~~~!:=.~--- l LH-S~!~~=2- ! __ !:~~~~ 20:~~~ _: _ _l.:t:f:~~-~0-~~=~ ~- ~~-~~~12~::_~!=1-~ _!:t:f:S120~~~=-2 . LH-~?2~-~-~~!_i _L!I_~S723-01_2 LH-S723-02_1 1 LH-S723-02_2 I LHS-MW1 
_I)~~! Sampled: _______ :=]- 08!!l_~~~~- ~-~~~~~~!~-9~-- ~- 08/~~~9~ _ • 08/04~_993 _ --~---~8/0~!1993 ___ . ~6!26/1_99~~J--~~/26/1993 06/26/1993 i 06/26/1993 --+-~~!~~199~ 
Depth (ft.): 5.00 · 0.50 4.00 0.50 4.00 0.50 4.00 0.50 ! 4.00 ! 0.00 
METALS-~ UNITS: UG/KG . ~------· - -~ ---------- ··-·+- - --- ' ·-------·- - -- --· - -·-·- ··---------------- . ------~----------

~~~~~*~ ~~~ --l~~~:_N~1~~~~~ , ~Jif!{~ou-. ~~~~!~~ -=-~~!ifu~ Nfi~~~r~~L-:~~~~~~~ u N~r;ouT N~;Ei~o~~~~:~ 
----~-- ------<~--------~--------_j_____.---~------------ --------~---~----- _____ ,_ ___ -----------~~---t- - -------------'~~~----

BARIUM 1 _790~0----~----~~~~ ________ 71~~~------~ __ -~-~~~0_() ___ --'--- -~9~09 _______ 1710~~----L-- 72700 87300 j_ 126000 , 62600 
BERYLLIUM NA NA NA NA NA ·• NA NA NA ' NA NA 
CADMIUM---- --- ----. -ND-[1o~of~~~~[1-ooo] ~ __ _c__!'J[)J100_c>]_~-~~-o [100_E>}~~~-~-NEf!~_()!~-~~-----l~~~- ---~-=---=438~ 47'4()--~~ ~35~- ND[95o]U-
CALCIUM 886000 2400000 909000 805000 1190000 3360000 1020000 2210000 1940000 1580000 
CHROMIUM, TOTAL ~ 25000 , 9000 • -----1-SOOO--~-- 10000- -,-~--23000-~---- 28300 16700 15000 11400 13100 
coBALf _______________ J_~11 ooo -- - ---3ooo--- ---- ·· ~ -19ooo _____ , - -- 9ooo-- -- -· - --4oo_o_____ - --129oo ___ , --- --4-350-~-, 4o8o 35-so---~ -J?oo-~ 

coPPER -~--~3ooo----~--3ooo __________ -3ooo-- ----- - ---2966-- ··- ------4ooo - · --- --152ooci--~. ~--5iao , 886o 746o + 56oo 

IRoN_~-=--=--==-==:=- 13~oooq~-==~--781 o-~~--~=-- ~~~oE~~-:~- ~~ -=-~3I@e~=~·=-~-==1~?~oooo-:~:: -- · !~~~~o-o 1 __ ~_57ooooo 144ooooo 119ooooo J_~ooo 
LEAD 4100 7100 10300 8600 8100 123000 ! 19400 

1 
26900 24900 I 18100 

MAGNESiuM--~--~-~-491ooo-~----333oooo -~-----52sooo _____ --334ooo ------ - 97aooo 742oo6 ______ 431ooo __L 59oooo : 898ooo J 563ooo 
MANGANEsE--------~ ---759666 -194ooo - -- · 582ooo - · 1o3oooo 94-ooo 856ooo - -· 311ooo - ; ~-24iooo---~-7550o ___ ,--223ooo-- -
M-ER.cuRY --~---------_j- -No [1oo]u ---- -Nof1oofu - ·- -NoTioof u - - No t1 oo1 u No [1-ooi u · No tsoru- ---"-----NoT42]u~ 88 No [54J u 1 No [11 01 u 
NICKEL-- NA NA-- -;-----NA ________ -~NA-- ··-NA-- ·--- NA--~- NA NA NA NA 

P6TASSIUM---~---~6730o0 _______ 93oo-oo -~----47aooo --- · 331-ooo- ·a75ooo 101 ooo 413ooo 58oooo 395ooo 394ooo 

SELENIUM ND [1000] U-No[1ooofD _____ ND(10oo]D- ---Ni5(1ooofu ---ND [foooft.i -~ -NI5-[185ofu : NO [596] U NO [948] U 724 330 
---------_,--_____c_~- ~-------------~------ - -··-··------ . ------··------------+ 

SILVER ______j NO [1000] U ND [1_~0_0_] U ____ ~p_l!E_~~l~------~D_[1~D_~L~---- -~DE9~~J~.. 7~€)_------~ 39 NO [47] U 36 1 ND [950] U 
SODIUM . NA NA , NA _ . . NA NA NA NA NA 1 NA I NA 
STRONTIUM 9000 ·---6000 ______________ 11-000 - ~-- ----BOOO-- 15000 NA- --NA ~ NA I NA I 14200 

=~-------i=- ~~------+---=--~~-==-=·=-===--=~~--==~=: ---~-~f--·- --- -----~~--H ~~ --- -~ -- - ~~- - -+=-~~----~~-~~ ---t!i'?_[~~~~~ 
ZINC-~----------~--t--26000- -----~----16060 - t-- Tiooo - -- -- 12000 +- 23000 141 ooo ---~-- 211 oo I 28400 ! 20900 I 29300 

0 
C.,) 
c; 
0 
CJ 
~ ..... 

0 
N 

"' "' CJ1 ,_,. 



Metals in Soil Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

~~~-~!i~n~-- ____ ------j--!-H~-M~i- _ !-~~--~~~-~ !-H~-M_~~- l ~H~-M~-5 t LHS-MW-~ _ LHS-MW-7 . LHS~SH-~~ -~- LHS-~~-02 I _ LHS-S~::!>~---!:~-~~!i-04 
~ample_~_~ber~--- LHS-MW2 : LH~-~w~·- Ll-t~-M~~- _L._H~~-"'!5_~_!-_f-!~~M-~~ _l_!-H~-MW7 _ Lf-!~·?!"!-0_~ . LHS-SH-OITLHS-SH-03 LHS-SH-04 
Date Sam~led: ----+- 09/30/1_!~~-~~~0/1994 1 -~~/30/_1_!~4 __ f_~~~O!~~~~--T _09/3~/~9~~- 09/30!1~94 ___ ~~.0111995 ____ 01112i199S 01/12/1995 01/12/1995 
Depth (ft.). ~ 0.00 , 0.00 0.00 : 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

~fu~~!!_~ITS: UE]~~-~==~~=t- 388:~-~o -- ~~5~~oo~~ ~--:·-~;6-oooo~~-~~~480~0~---: __ 8i5o~o-o ~ ~~680~~~ --=-~-4:ooooo 714oooo 274oooo 

~~~~~~t- .•. ~ -=l-·ND~~~~~~:ND ~~~~~ ~~~JU[N~:~of~Eof~:~~~D-~Nb f.~~OJU--ND ~o~L~J~N~\1~gg~]~J 1 ~~t=r~o~11;g~J UJ 
~ff~L~IUM I 1 ~~~oo ----~--8-~~o--: ___ ?_~19 __ ~ __ -~~1-o- --~----5-~~o . --:~-~~62~-- -c- __ ?~oJo-------~~~~o I 3~~0 

cADMIUM -------------+-NoT68oJ u +---No[63oTu-t-No[960JD , No [66oJ uJ-No-[69o]u·-:-- _ 11oo---- ---- N-o[f1aci]~No[1oo_QfU_I No !1300J u I No 111oo) u 
CALc~~---------- 119oooo 531ooo I 663666---:-- --676ooo 1---1o1c>ooo ---- 759ooo_o ______ -510cioo -1 422ooo 387ooo i 577oooo 
cHROMIUM, TOTAL 2o1oo , 9ooo ! 141oo ---r-- -1-64oo - i ---247oo ----265oo ----~-- ---2o3oo-- - 73oo 14ooo 1 115oo 
-------------------------·----- ---- ---------- - ----~------- --- --- ·----- ------- - -- --·--------------------

COBALT -----------, 7700 5700 ' 4400 -- ~?OO_ ---+-------~30()_ -- --'----~~0~- --~!9~-- --+------~1_00 2900 I ND [2200] u 
COPPER i 105000 2700 4700 4800 I 4700 13700 7200 i 4100 4800 I 15500 
IRON - 19400000 5300000 80S0006-- +---5()9()660-- ;--39906000 ______ 27200000 -----1J80Cl000 -~ --4680000 6720000 [ 12800000 

·--------- •••--•--- ••-•• •• n ----·-··-•••-- ------··-- •••••• • -·- ···-·•··- ----··---• u • I 

~EAD --~680_~-~----15600 _____ 163~-~-- --~ --~~9~~-0 --- ----- ?~4~~----'-- 1_6~0~0 - __ 1~-~~~------- 7200 23600 I 44500 
MAGNESIUM 953000 209000 328000 310000 513000 552000 387000 ' 221000 407000 I 241000 
MAN<3.A:NE8E ______________ sa2ooo----~-s11ooo 566ooo ------ao3ooo- -L-~131ooo ···· -341ooo ·1-4aooo--:----662ooo 5o1ooo 1 321o0o 

MERCURY ---ND[100JU---r-No[1oo]u--NoTf3o)un- NoTi2oftf~-N-D[10o]u 19o ND[91JU -+-N-D-[89JU ND[120JU 1 ND[140JU 

NICKEL-----===-~-=~-=-NA-~ __ 1 ~-~~ -------=-~f"i~ -----~-_:_-_:--~~--~-::~=-:NA __ . --~- ---~A___ _ ----n=~~-- ~~=~--- NA NA ! NA 
POTASSIUM . 413000 321000 284000 173000 351000 489000 254000 264000 I 295000 

, - -~-~--------------------+------~--. -----~-~-------------------r---------- ---·--· .. ------·-·- r-- -- ----------·--··•·---------~' - -----,--=-=---+----
SELENIUM • 330 • 160 : 380 . 260 I 430 320 310 340 460 
-----------------+---------------------------------------~--------!------ --------- -·--------- --- ------ ·-- ·---- ------- :---- -------~----- "------------ :-:--+---::--=-::·c-c:-:--:--+---::----c-:--
SILVER . NO [680) U : NO [630) U • ND [960) U , ND [660) U ND [690) U ND [730) U ND [11 00) U : ND [1 000) U / ND [1300] U ND [11 00) U 

~ ----j---------'------------~-----------------~------- .. -+---- ------------· ----------- ________ l_ __ - -- -- --------------

SODIUM ! NA NA ; NA NA NA NA NA ; NA 1 NA ! NA 
sfR6NTILiM _________ ---=-~ __ __::_19_?.§E~rNEJ63oofu'-_~E~?-~Ol~, __ 78~g ~ __ _1 ___ __ 11~~0_ :---~~oo ---~-N~_!11100J u ' NDI1oooofi-'lNDr1-30ciO)Ut--1-316o--

!HALuu~_ ---------~L~C?J~400~l~+-fi~_E!49~1~-~ N[)!~8100JU. Nf? [33000J u. t-J1:>(34700J u L ND [36~00J u __ . ND~?_560~}U : ND !4~~~~L~_j1 __ N_D [65200Ju__ ND ~~-~?OO!~ 
VANADIUM 1 NA ' NA , NA ! NA ! NA NA NA NA NA NA 
-------------- ]_ ________ ..;.. ___________ , ________________ ._ _______ -- ----· -------------- '--------------------. -- ·- -------------1------ I 
ZINC l 2580000 10600 15800 214000 44500 64600 20100 12400 I 21900 114000 
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Metals in Soil Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

~~~~~:"N~mber:-~--- ~ ---i-=t~~:~~:~~ -1 su~~~~~~~ojif~~~ su!~r~i~~s-s) · su!~r;2~~~o.s) ·_-su5~~~!;:.s) ·· su!~~~1~~o.s) 1-~su5~~-~[;~sri-su!~~~!o.srr su5~~~~g~5)~ 
bate sampled: ~--~--~~1_-o1J1211995-r·--o9Ti5/19-98 ---,- o9J2sJ1998 - · o8J12J199a· · o8i12J1998 - · ~oai12ii998 ___ -:~-oa/12/1998_____,__, 0810511998 j OBI0511998 
----------------~-~---~~-------~-~------------~---~---·-t-·-------- ------ -- --- -- ~ --- +-~~---~---~----~-- -----~- ----~---_--

Depth (ft.): 0.00 : 0.00 5.50 0.00 3.00 0.00 , 3.00 0.00 3.00 
~--------------~-----1-----------------~--~---------·--------·--·+···· -- -- ----+ - -- ----------t.-------------
METALS ·UNITS: UG/KG : ! 

1 

: 

-----~~----------------~-- ----~~--- :~--------------t~----~----~---- ~- ~~ -- -· -- 1---------~-- --~--+--~----~-. ~------ ------------ ---· 

ALUMINUM 7110000 . NA NA NA NA NA 1 NA : NA · NA 
ANTIMONY 1 ND[13100] UJt------ NA ----- -NA ------ - NA NA --~.fA·-----r-~ NA 

1 

NA i NA 
---~~~----------------~----- ------·· --- -----------------~------------ ---- - -·- - ----------~-----------------~---
AR~_§~I~------~----- ~~~-~----+---N!'___ __ _ NA NA NA NA ____ j_~----~~~ 1 

NA __L_---~~~~---
BARIUM 155000 1 NA NA NA NA NA NA NA : NA 

~----·- -- ---~~---l------~ u -~- ~- ------ • --~ ~---- -~ ~ -- ---- - ---- u ----------------.,--

BERYLLIUM NA ! NO [605) UJ 755 J NO [535) U Nf) [602] U NO [553] U NO [561] U , NO [635] U 626 

CADMIUM _______ ~-~=====~-33o~.=--~_::r=~~ --N-A~-~- ~ -~ ~~~ NA _ _ . NA NA. ~ ~ ~-~---~~~~~-~:~~~---~A 1 NA NA 
CALCIUM 6050000 NA . NA NA NA . NA NA i NA NA 
CHRO~IUM, n:r~_AL __ ~-~..£~00 __ ~~-Y!-____ --r---- NA __ --~-- -- ----NA--- NA~-~-~~~~~:-~=~~=-~:=~~~ NA I NA NA 

1 
COBALT 6000 . NA NA NA NA NA NA I NA NA 
COPPER ------------135ooo-: ---NA ___ - - -- NA . ·~· NA NA -----NA- -~ ---,------- NA NA . NA 
IR6f-f-----~--~--~·----~-357ooooo--~, --NA·----~-----~---- ~ N--A--~- ~-- ----- ~--NA ---- - NA -- -----~----NA---. --- ' NA NA . ----~A--
LEAD~------------------·---141000 ----------NA___ . ~ ~t .. iA~ ~-- ----- NA NA ~---NA--

NA NA NA 
-+----

MAGNESIUM 934000 NA NA 
MANGANESE ------- . ~-359000--- --~--NA·---~-- ~~- - ~- . NA --- ~ - ~-~~ ~ 

MERC_l!_RY --~===~=--~-~43700~~==-- NA~~~ ~---= ~-:~- .. NA 

NA 

NA 
NA 

~~ ~-~-~ ~-~-~~~~~~~-~ ~~ I ~~--t-_ ~~ -~=~ 
NICKEL NA NO [4800] UJ . 11000 J 10000 
POTASSIUM -------·---276000-~---NA~- . ~ ----- ~-NA---~----- NA 
SELENIUM--·------,-- u 640 NA- -- u NA~------~---·-~ ---~--~~--NA 

SILVER -- _N_D_[1300]U~, ---NA-- - ~~--- NA~~------~- - --NA 
SODIUM --- -- -NA-- NA . - ~-. --- ~ NA- -~~---- ~ - ~ ------- -- ~ -~. 

NA 
STRONTIUM -329oo---r---~NA-- . ~--.---- -- ~-NA------~-t-~-- NA 

NA THALLIUM -----=--~~~!?_1~~~1!--=--=---t.!~~-~~=~--- - NAU --- -- ' --- ----- -----

VANADIUM NA 27000 J 42000 J 37000 
·--·---------------------~--- ____________ _J_ ________ ------ ---·· - -------------- -~ L. ---- -------·--

ZINC 310000 ' NA NA '
1 

NA 

0 
;<L~ 
l..,...:_.-

C;) 

'·" CJ , .. _, 

t--~ 

6~~0 --- -~;;~0---~---- 7~~0 I 1~0~0 l 1:0~0 
NA 

NA 
NA 
NA 
NA 

, -----NA NA NA -----r NA 
- --- ~ ----------~ NA NA I NA NA 

NA 

.. __ L------~~----~ 
NA 

NA ----~--~--NA i 

30000 ------- ----18000--- -~ 
NA --~-~------~ 

NA NA==f NA 
NA NA_____ NA 
NA NA NA 

NA NA I NA 
2oooo 21ooo 1 32ooo 

NA NA NA 

0 
l\:) 

--J 
--J 
CJ1 
w 



Metals in Soil Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

Location: : SUMP119 ! SUMP119 SUMP120 SUMP120 WRSUMP744A WRSUMP744A 
saml:>leNum-ller:------l-suMfi11-9(o~o.s) 1 suMP1-19(6-s.s) suMP12o(o-:.o~s)- -siJMP120(3-s)-~ wRsP744A(o-o.s) · wRsi:i744A(3~is)-
oaiesaffiiile-ci: ________ ____, __ o972sJ199s~-o9!25/199_s_T OS/12/1998' . 0811211998 - 09/28/1998 . 09i28i1998 ___ _ 
-----·---------·---------------1-------~-- ---· -~~--~--- ---------------7--
0epth (ft.): : 0.00 , 6.00 0.00 3.00 0.00 . 3.00 
---------- ----------------~----- ----------.---------------------·--- ----- . . --- -- --~1 

METALS- UNITS: UG/KG i 
------~ 

~UMINUM _____ _L NA NA 

ANTIMONY NA NA 
A-RSENic -------- ---,-------NA-~--____, ______ f.,f.A:·--
----~-- ---------------<-------------4---- ' 

NA 

NA 

NA 

BARIUM 1 NA NA NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA _______________ __; _____________ ,___ ________________ _;. ___ -·-- ------ - ---- . ---- --·-·· ---· -- ------ -------- --------- ----.----------------------

BERYLLIUM . NO [530] UJ NO [575] UJ NO [628] U NO [569] U ,. NO [556] U 
-+ ----~~~~~1~--

c/\E"~IuM~==-~--:---~~=~-==:~=~ =-~NA·:=r---==-~~: ___ --_ ·~~-- __ _ __ NA 
--

NA 

NA CALCIUM NA NA _____ l ______ N~ 
. ---·· -·-·-

CHROMIUM, TOTAL NA NA 

COBALT NA NA 
cof>P'~------ - -----~-------NA ____________ NA-
----------

IRON NA NA 

LEAD 

MAGNESIUM 

MANGANESE 

NA NA 

NA NA ___________ ... ____ ----- ---------------

NA NA 

MERCURY NA NA 
NICKEL--~- - ~-- ·- --N-D(42oo)uj--- ·- --- N'D-[4600] UJ 
----------- ----------------- ------ ----~--- ------------------
POTASSIUM NA NA 
------------- ---------~-------~--

SELENIUM NA NA 

SILVER 
1 

NA NA 
----~---------- -----~-------~-~------ --~---- -

~ODIU~------ __ __j~----~-~ ____ , _________ !'l,A._ 
STRONTIUM 1 NA . NA 
THALLIUM------------·- NA ----,- -NA 

~NAD~~-====--~=====----~- 7~~0 <==~==~--~-~~~0_.1__ .. 
ZINC NA NA 

~ 
C;) 
{!:) 

C) 

c ·' ~ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

7500 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

8100 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
NA·----· - ,--- -- -NA 

-- ------------

38000 21000 

NA NA 

t-JA 
NA 

. -----------

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

8400 

NA 

NA 

. NA 

NA 
-------------------

NA 
-I 

NA 

NA 

NA 
------------ ----

NA 

NA 

NA 

NA 

9700 

NA 

NA -- --------- - .. -:-· - --- NA- ----I 
NA 

NA NA 

NA NA 

NA 
-- ···~----1 

NA 
-- ---------~--- . ~- --------- -- ---------- --

19000 14000 
------------- -- -------- ---------------------

NA NA 

~ ,_ 

0 
N 
~ 
~ 
CJ1 
~ 



Petroleum Hydrocarbons in Soil Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

Location: ' LH-S113-01 LH-S113-01 ! LH-S117-01 ' LH-S117-01 . LHS-MW-7 
sample Number: ~---r-L:t-t~s11l=o1~1-fTt:f-s1-13-o1_2-~ t:H=-s117~o{_1 ~-LH-s117~o1~) t--i..t=ls---MW7--
Date Sampled: - -~~ --OB/04719-93-~-- OS/04/1993 --- o8/o411993- t- -o8/o4i199_3 __ t o9/'3oi1i9.f 

I ---·------- ---+--·- - -- ---------- ---- ···- ------+----~~--------

Depth (ft.): 0.50 4.00 0.50 5.00 0.00 
1PETROLEUM HYDROCARBONS- UNITS: MG/KG ---'--~---------
------

NO DETECTED COMPOUNDS 

c ') 
C-.'J 
Q ,_, 
~1 

0 
l\:) 
-..] 
~ 
CJ1 
c:J1 



VOCs and SVOCs in Sediment Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

Location: 35ASD01 35ASD02 
"" ____________________________ ----------------- ---· --------··· 

Sample Number: 35ASD01 35ASD02 _"__________ ---------------- ---------------~---- -- ------ ---------··· --

Date Sampled: 11/09/1998 11/09/1998 
------"---------~-----------------------------~ ~---- -- --------
Depth (ft.): 0.00 0.00 
------- -- ------------------ ---- -----~------------- -------- ---- -- ----
VOLA TILE ORGANIC COMPOUNDS - UNITS: UG/KG 

NO DETECTED COMPOUNDS 

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 
-----------"-- -----------------------
NO DETECTED COMPOUNDS 

-l...; 
c:~ 
I"""' 
'~""'~ ... --......,,. 
,. ~ 
~,...., 

r::" 

; 
-,, 

_,.. .. ,. 

0 
N 
--..} 
"-.] 
CJ1 
~ 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Sediment Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

Location: 1 35ASD01 35ASD01 35ASD02 35ASD02 . LHS-SH-01 : LHS-SH-02 I LHS-SH-03 I LHS-SH-04 LHS-SH-05 -----------------,--------------,·-- - ------ - ---- -----------. ----- --- --·---------------1 
Sample Number: -------~~-~~~~~~1_1_ 3~A_SDO_!_ ~- ~~A_~()~2 ~~A~()02 "-~~S~SH-~1 ;_ ~~-SH-~~HS-SH-03 LHS-SH-04 LHS-SH-05 _ 
Date Sampled: i 11/09/199_8~ 12!03/19~~L~~!_0~/~9~. 12/03/~~9~-~1!~1_!~-~9~-~ 01112/1995: 01/12/1995 01/12/1995 I 01/12/1995 
Depth (ft.): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1PESTICIDES- UNITS: UG/KG --------------,----- --- ·- --- '-- ------------·- -·------- - ----- ------~-

----- ·- .. -- -·---- - .. - . --- . - ·- -- --- - ~- - -- ·------- -------<-

NO DETECTED COMPOUNDS NA NA NA NA NA NA 
--------,- I 

-r----~-----
1 

- ----------~- ~-~------ - -
POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 

PCB-1254 (AROCHLOR 1254) --------- _ ~~---~-_f'.l_i? (44lY ___ -~-P-___ ND [42] U NA-- -I NA NA NA 
-- -~------ ----------l---- t-------

NA 
1 

-------------------------~---- - ---------------~ 

DIOXINS AND FURANS - UNITS: NG/KG . 
I - ---L -------------->-------------------------- - _.- ------- --------------'----------1----

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZO·p-DIOXIN 39.176 NA NA NA NA NA NA NA NA 

1,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN 2:~-~l-:--~=-~-~ ~~==-=-~~-- NA ___ ---NA ___________ NA --~=-=-~}J__A=---==--4-- NA NA NA 1 
1,2,3,4,7,8-HEXACHLORODIBENZOFURAN 3.631 NA NA NA NA NA NA NA NA 
1,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN 1.007 --,--- --NA ----------NA-- NA ---- ------ NA --------NA I NA NA NA 
1,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN 1.001 ---NA _______ NA __________ NA ______ NA- -----NA--r--- NA NA NA 

----- -------------------- -------------- ---------- ----- -------------------- I 
NA HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 80.063 NA NA NA NA NA , NA NA 

-+------------------ ------------ --~-------- --- ------------------ ---- -------- --· --~------+------+-----1 
HEPTACHLORINATED DIBENZOFURANS, (TOTAL) ' 2.922 NA NA NA NA NA 

1 
NA NA NA 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOT~!:l__ I _ ~:~~~=--~=- ----~~~--~-~=-~ = ~~---u -m- - NA --u N-A -_- =-: :--~- ~~-=------N~ NA _L__N~ 
HEXACHLORINATED DIBENZOFURANS, (TOTAL) I 5.979 NA NA NA NA NA NA NA NA 

OCTA~HLORODIBENZO-p~DIOXIN-----=--==--=----¥~~}~~~~---~~:A ---==~:-~-~~~ --~- N~--=--~- ·:N~- -_ ==-=-NE--===~-- NA NA I NA I 
1ocTACHL_9ROD~ENZOFURAN __ 8.:3_~~--- ----~~-------_!_J~------ _ ---~/1. ______ --~A __ --'----t--J_~---- NA NA 

1 

NA 
PENTACHLORINATED DIBENZOFURANS, (TOTAL) 5.6!~ ________ N_ft. ________ ~!X_________ N~---u- ---~A _______ !'J_}\H_______ NA NA j NA 
TETRACHLORINATED DIBENZOFURANS, (TOTAL) 0.762 NA NA ' NA NA NA NA NA j NA 

J ---------· ----------- __ -----------,--------------r n -- m H • ' -~~=-~ m I. 

EXPLOSIVES- UNITS: UG/KG 

l-:) 
C..""! 
C,) 
0 ,. ~ ,.., 
... J 

OUNDS----------~---------;---- NA NA 
I 

0 
l\.:) 

~ 
~ 
CJl 
~ 



Location: , 35ASD01 , 35ASD02 
- ----~----~--------r---~-------------i----·-- ·-··------
Sample Number: ! 35ASD01 35ASD02 
o-ate-saml>leei:---~~ --~ 11to9t1998 11/09/1998 
oepth(ft.):____ ~--o.oo --~. - -o-.oo ___ _ 
METALS- UNITS: UG/KG -~---------------- ----~---

.A:t.Tir\111NiJM-- -- ~------~- 12oooooo-l 18ooooo 

ANTIMONY -------~, -ND [995~!1.1~ ~- N-D !8020] UJ 

ARSENIC 7620 NO [1340] U 
-···---------- ------~---- ---------· ------------------------------- -

BARIUM 100000 ND [27000] U 
----------------------------------

~§~'(LLI_~fl/1- __ _ _ . __ !'J_~J829] lj _____ _!'JD [!5_68] ~--

CADMIUM----~ --~-------~~~_(~_29~l.J-~_[6~~!U_ 
CALCIUM 1000000 NO [670000] U 

CHROMIUM, TOTAL 18000 4300 
COBALT -- --------NO [8300JU-ND [6700JU 
COPP~- ----------10600--~ND [3340JU-
lRo-N--~---- 20000000 3500000 __ _ 

LEAD 18700 2160 
MAGNESIUM~------,---1oooooo-~ £67oooort:T 
MANGANESE--~--- ----~18oooo J--~ 11oooT __ _ 
MERCURY -------~ - -- ND(1-70]_U ___ ~ ND [130JU--
NICKEL---~----- --- ---No[6_6_oo) u:-No153oofu ___ _ 
POTASSIUM ---- --------:150oooo_T_ND [670000JUJ 
SELEN~-----~----· -3376 ____ , __ ND [1340]\J-

SiLVER---------------- -No[1666fu~--- ND[i306]u -

SODIUM --- --~-----,--NCq836ooo]-UlND-(6-7oooo] U 
srRol~muM- -- - - ---- - -- No[s3oofu~-N~o167oofu-
THALLiUM ---------- - ND [829] u l NO [668] u 
VANADiU-M--~-~-- --~-- ---36()o()- -~---?()()() ____ _ 
------------------· ------~---- ---.-------------- ------------+--------------
ZINC 46000 ~ 6600 

0 
CJ 
...... "\ (.,..,..._. 

0 
C." 
en 

Metals in Sediment Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 
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Anions and Physical Properties of Sediment Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

Location: I 35ASD01 ~ 35ASD02 

sa~ple ~_~:~_mlier_:_~-~---=====---_ --~-=--c-_a~~soof=L~~A~p~_(~_ 
Date Sampled: · 11/09/1998 I 11/09/1998 
~----------------~-----" -----~----------~-+----- -----~------ --
Depth (ft.): 1 0.00 , 0.00 
ANioNs_ uNirs: UG/KG ------- -------- -r-- ~ -- ------r---
-------------------~-------------,---- _____ _, _______________ -- --

CYANIDE • ND [847.1] UJ i ND [668.3] UJ 
-------------------------- ---------,--------------------;---------- -----------" 

I 

PHYSiCALPROPERTIES -~ ul\llfs: MGJKG·-:- ------ __ ,_ 
-~-~--·---·-·--------- ---------- -----.- -------l.-------------- -- -
TOTAL ORGANIC CARBON 107000 495000 

C") 

CJ 
CJ 
0 
c -~ 
c.c 

0 
l\:) 

-.J 
-.J 
CJ1 
t..O 



VOCs and SVOCs in Surface Water Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

Location: ' 35ASW01 35ASW02 ·- -·-----------------------·------·-----·-------- --+-----·· -·-··· ·-- +-----
Sample Number: 35ASW01 i 35ASW02 
5atesaml>lect:- --- --- --t117o9J19-9a~ f1/o9/199s 
l?_~pth ctt .. t ___ ~_----------------- --=---~~·~ -- ~==-~§oo--- · · --ioo 
VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 

NO DETECTED COMPOUNDS 
I ------------------------.. --------·- ----;--------·-- . ·- ~-

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 

NO DETECTED COMPOUNDS 

0 
(;) 
c.·" J 
0 
~ .0, 

0 

0 
l\:) 

~ 
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Pesticides, PCBs, and Explosives in Surface Water Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

Location: -+ 35ASW01 35ASW01 35ASW02 35ASW02 
sample Numbe"r:--------- ~-- ---

1 

35Aswo1T35A-swo1 · 35ASW02 - 35Aswo:i 
Date Sampled:---- - --~ ---T11To9i1998 r 12l0Jf1998- 11/09/1998 -12/03/1998 

o-eEth (it:-): ----===~=--====~~~=~=-~~--~j-----~~~o~==~-----o~~~- · o.oo - ·· ·o:oo --
PESTICIDEs • UNITS: UG/L ' · 
.. - ·- ---~-·-------------· ----·--- - --- ·---·--··-·- ~---·--- ·--- --1 ··- -· 

NO DETECTED COMPOUNDS 
1 

NA 

~o~~CHLORIN~~~~ BIPHE~~~~~~~~s:;G/C--r=-~==-=~---_----- --------·------------ ----····-·-·----·- . ·-·-·t· . -··-'-
-~~ DETEC!ED COrv1_PQ~~DS ---------------' __ _________ NA 

i 

---- --~------ --- --

EXPLOSIVES • UNITS: UG/L 
NO DETECTED COMPOUNDS NA NA 

~ 
'--·.# 

C .. ) 
c:; 
(..) 
~)I 

~--}. 

0 
l\.:) 

-.J 
~ 
en 
~ 



Location: ~ 35ASW01 i 35ASW02 
- - - ~-~------- --- -- - -----~-- ---------~ ~--i-- ---- ·---· - ----. 
Sample Number: I 35ASW01 i 35ASW02 
·-~~ ~--~---- --~-- --+---~--,-------------~-

Date Sampled: 1 11/09/1998 · 11/09/1998 
------ ·-- -~----------- ----- --t-~----------- ----+----- --- ·---~ --
Depth (ft.): · 0.00 ' 0.00 

~~}~~~~--ii~~f~~l[Gl~=- ~-~~~-~~~~~=----==~~~- --~~ -_ 
ALUMINUM . 4600 ; 810 
---~-~-~---~~---,-~~----~-----t----·----

ANTIMONY . NO [5] U 
1 

NO [5] U 
--·--- -···----~--- --- ·-· -- ---------t- ___________ , __ ____,_ --- -. ---- -- --
ARSENIC • NO [10] U ; NO (10) U 
BARIUM--------------~;No [2-oofu--:-l'io-r2oofu 
BERYLLJUM---~----------r-NO [O~~ND[0.5] Lf 
cADMiuM- - -- - " NoTo.sj u -:_~-~1_?_(6.~]9~ 
CALCIUM ND [5000] U ND (5000] U 
CHROMIUM, TOTAL ND [10] UJ 1 ND [10) UJ~-
COBA8~-~--~- 1 ND [50) U ND [50] U 
coPPER -- - -- -------No £25fu--No[2sfu-
IRON~~----------~-8400J ___ --3200_J __ _ 
~------~-----------------~-~~------

LEAD 4 ND [3] U 
MAGNEsiuM ---------iND £5oo0fu: tJoT5ooo] u 
-----~-------·----~~~~-----~-----~-----

MANGANESE 252 84 
MERCURY -----~~--~-ND(o2ru- ND [0~2)U 
NICKEL-----~---- --- --~No[4-0fu ---No[4-oJ ti-
POTAs-sluM ~----- . ND [5000]U. No(50-6o)tJ 
SELENIUM ---~--~----- ND (5}u--·-~ND[5]lf-

SILVER ----------- -N-of1ofu - - No£1o1 tf 
SODIUM 5200 ' ND(566offj 
STRONTIUM --------~0 [50] (f-T-ND[5o)u--

_L_~----

THALLIUM : 1.2 J i 1.3 J 
--------------~----;-----·---+---~-~--
TIN i 110 ND [100) U 
VANADIUM _____ .. : ND [50] u I ND [50]tT 
-~-~-~-------------------~------------+--~----------·~· 
ZINC 40 20 

0 
C:.") .-.. ._....., 

0 
,-.}t 

i\" 

Metals in Surface Water Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 
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Anions and Physical Properties in Surface Water Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

Location: 1 35ASW01 35ASW02 

~E~~~:~---=:~-----· -----~1~:!~t~~j~I~~t~~~~ 
~:~~~~5:-DGii---~-----~-~~~ --+ ----~~0~ -

CYANIDE ND [10] l.f.[~_f'J~l1~oTO~ 
I 

~~~~~~ks~~~~l~~~f~ ~~:=_1!-=-s-: -PJI-~-,!:_-_-l----32--
32 

l-:J , ..... ....... 
C.) 
0 
~:,. .. " ilo.· .. • 

0 
N 
~ 
~ 
0") 

(...) 



VOCs and SVOCs in Groundwater Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

Location: · 35AWW01 35AWW02 35AWW03 i 35AWW04 35AWW04 • LHSMW01 • LHSMW01 LHSMW01 LHSMW01 
----- ---- ------------~~----------- ------ ----~-------------- - -'---- -- ---- -- --1-------- _____ :.._j _______ ----- -l-- ----- --- ----+--- -- ------ . --;------ -- ---- ... l._____ ----

Sample Number: ; 35AWW01 i 35AWW02; 35AWW03 ' 35AWW04 35AWW04 I MW-1 i LHS-MW-01 1 LHS-MW-1 LHS-MW-01 

~a_t!_~~mp~~~~-~-~===--=----==-~:-=--- =--=:=-~~~ ~-: --_~!1/o8'!~98 -~~1-~_i~8~~ ~s~:-i1/i)sf19~-~-~~~~~9~~~~ ~~i/os/1g-9~T~1iii(~~t os/13/1998 1 o8J12/199s 11/29/1994 
1 

Depth (ft.): 0.00 0.00 : 0.00 0.00 0.00 • 0.00 i 0.00 ' 0.00 0.00 
voiATILEORGANIC COMPOUND~-UNITS-:UGiC --'-- - - r--- ·- - - - - ------ --------:- i ----I 
----------------------------------------- - .... -- ~ -- - -·-- ··---- --- ------ ---- --·-- -----1-----------_L ___ _ 
1,1,2-TRICHLOROETHANE ND [1] U ND [1] U ND [1] U ND [1] U ND [1] U ' ND [1] U 1 NO [1] U 1 ND [0.65] U NO [5] U 
------------------------------------------------ -- ------- - ·--- --------- -'--------------- ---- ----------- ---- -- --- ----------~- --· -------+--.: 
1,1-DICHLOROETHANE NO [1] U ND [1] U . ND [1] U ND [1) U ND [1] U ND [1] U , ND [1] U J NO [0.2] U NO [5] U 

!~:[)I_~~LOROETHEN~-=~=~=-~---------- _____ __: __ ND[1]U ___ ND(1]U _i ___ t-JpJ1J~- ND[1)U ____ ND[1]U __ ~£?~1]U __ ~----~~J1jU--rNi)(o~2]~~=~pj5L9=-
1,2,4-TRICHLOROBENZENE ND [1] U ND [1] U ' ND [1] U NO [1] U ND [1] U ND [1] U • NO [1] U i NO [0.32) U NA 
1)-DiCHLOROETHANE~-------------------~---- ------; NO r1TU_'_ N6[1j"U-~---NoTiTu ___ -NB [1] u·---ND [1]Lf_, __ ND-[1j o-~~ NO [1] u I NO [0.31] u NO [5] u 
ACETONE _______ --------------- -------- --------------·- ND[5]U --·- - 5.3 ----t--No-f5iD __ , __ No[5)Tf ____ ND (5fu ____ NA-----, -No [5] u i NA NO [10) u 
------------------------- --- ---------------------------------- ----- -------- ---. ·-·· --- ----1---- .. -------------------- ------------~---------· --------+ 
BENZENE ND [1] U ND [1] U NO [1] U - NO [1] U , ND [1) U · NO [1] U NO [1] U 1 NO [0.2] U NO [5] U --- -----~----------- -------------+-~----- ----1--- ------ ------------------ _____ _j__ . 

CARBON DISULFIDE _________ NO [1J_lJ _L_N_!) (1! U -~ 0~~4--------~~1] l! ___ -~~l!LY_· ----~A ___ ~ ND [1] U ! NA ND [5] U 
CHLOROFORM 0.8 32 ND [1] U ND [1] U NO [1] U , NO [1) U . NO [1) U i NO [0.2) U NO [5] U 
METHYLE-NE cHLoRIDE------~--------~ - ---- --- ---- --ND r11u · o.97 - ,-- Nfi[1]"u- :- N"o[11 u -- -N"o[11 u---~---No[1fiTT-ND £11 u ; No ro.221 u No £51 u 

TETRACHLOROETHYLENE(PCE) -----------~-----------N6[1)u- ·--Nb T1Tu -;--NO (1) u·- ·-- NDf1) li ND [1] U ! NO pfu ! NO [1] U NO [0.25] U NO [5] U 

"fOTAi 1,2-DICHLOROETHENE _________ ,_ ----~}\~------~~ :~~- _---~~--=~::--~ ~F-- -~==~---~~~~1:--= __ NA-- __ ]= NA NA NO [5] U 
TRICHLOROETHYLENE (TCE) . NO [1] U ND [1) U . ND [1] U 3.6 ND [1) U NO [1) U 

1 
NO [1] U NO [0.25] U NO [5] U 

viNYL cHLoRIDE ----- ----------~ "No[iju - ·- "No r11 u- T~ NoTiTu--- i\Jo-r1Tu _____ No [1fli_'_ND £1ful No r11 u ND ro.24J--u-~ 
------------~------------ ---- ·----- ------ ___ _,__ -- ------ '----------- --- - ---- -----"----------'----~-------L-----

cis-1 ,2-DJCHLOROETHYLENE ND [1] U ND [1] U . ND [1] U ND [1] U ND [1] U i NO [1] U i NO [1) U NO [0.2] U NA 
--------------------- -------- -----"------------,---------- --- -· --- --- ~- ------ r-- -----------c- -- ----- ---------- ·· --------r--- -T 
trans-1,2-DICHLOROETHENE • ND [1) U ND [1] U : ND [1] U NO [1] U ND [1] U I ND [1) U ND [1] U ND [0.29] U I NA 

-------~------------- - ... ··-- -------- ----1-------------------- -------- ------------------;------------+-

SEMI-VOLATILE ORGArluc COMPOlJND-s-:.-UNITS:-u<3TC- -------- - -- -- ~ -- - - ------ -- -- -- ----- --'--- -- -- -~---

DIETHYL PHTHALATE ~~ ------- ---- --------;-f..fDf1oJ u ND £10J uJ i-r-.JoTi"o]u_T_NoT1oJ u -~--f.J"oHofui-ND TITU-; -=-N=D::-:£:-:-1o=J-:-u:-+:-----:-cN=D-=-£1~J..,..u:-+-----:-cN=o-=-r1_o __ J-,---,u-1 
------------~------------------ ---------,--------- ~---- -- - --- ----- ----,---- ------- ·- .. ··-- ----- -----~----- -- . - --l-- ------- --~~----~~-::-:--::~-:+----:-:-::-----c---

PHENOL • ND [10) U . 6.8 J ND [10] U ND [10] U : NO [10) U l ND [0.89] U 1 ND [10] U i NO [0.89) U NO [10] U 
I -~----------~----~-------"---------- --·---- ·------------·--------------------------------- --------t---------------r - f 
bis(2-ETHYLHEXYL) PHTHALATE ; NO [10) U 12 J . NO [10] U ND [10] U ; ND [10) U :NO [0.92] U 1 ND [10] U 1 NO [0.92] U NO [10) U 
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c:; 
"""~ 
~}: 

0 
1\:) 

-.J 
~ 
-~ 
~ 



VOCs and SVOCs in Groundwater Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

Location: LHSMW02 LHSMW02 . LHSMW02 LHSMW03 1 LHSMW03 . LHSMW03 • LHSMW04 LHSMW04 LHSMW04 
---~------~-------------------------~------------·-------"------------ ·-----------------~----------.l.-~---- ----------.. -----·-- -------+ ---------~------· ---~-- ------------+------ -
~a~~!! !4umbe.-:_ ______ ~-------------- __ ---------~-·-~H~~M~-~~- ~-~':i~-~~=~-- ~tiS~~~~~3- _ ~H-~:~~-0~ i-~~~-~~-~l-~~~:_M~:03 i LHS-MW-04 LHS-MW-4 LHS-MW-04 
Date Sampled: _ 05/13/1998 08/12/1996 · 11/29/1994 05/13/1998 : 08/13/1996 · 11/29/1994 I 05/13/1998 08/12/1996 12/01/1994 ----- ---------------------------------------------- -"·--- . ------ - --- - ---- -- -- ---------·-- -------- --·--- --~---------+ - r---~------

~~~~ ~~~ ORGANIC-COMPOUNDS-:-UNITS: UGll_______ o.~o -- _;__ - -~-~0 --- --~--- o.oo ~_:~0---- -~ -- -o.~o __ -~--~__:_<>~---+- O.OO O.OO o.oo 
1 .1--:2=-TRicHLoRoErHAN_E __________ ------- -- - ·-- l'io-[1Iu- if\Jo -[o.651 u-----No [s] u - -No-r1f o-t-NoTo~5fu ---No-[Sfu ! No l1 1 u No (o.s51 u ! No l5J u 

--. - -----------------------------~-r-------- -~------·-- ----------------------+---
1,1-0ICHLOROETHANE _ _ ___ __ ____ ND[1] U • ~0 [0.2]Ui NO [5] U NO [1] U 

1 
NO (0.2] U ' NO [5] U 1 NO [1] U NO [0.2] U NO [5] U 

f.1~olci=iwRoEfHENE------~-------~--~----- ------- - <--~Nof1]u---,-No-ro-.21D ·---Nof5To· · -No [1fu---- • ND[o~2Hi :--NrffsnT--~11 u No (o.21 u No [5J u 
------------- - ------------------- --- ·----------_ --. ------- -- -- ·---- -- - ------- ---+----------~--------·_---- -------- --~- ---=-=--------------] 

1 ,2,4-TRICHLOROBENZENE NO [1] U NO [0.32] U NA . NO (1] U ; NO [0.32] U ' NA i NO [1] U ND [0.32] U NA 
------------------- ·---- --- --- ---'----------------- , ______ ---------------- -- -------~---------------- ------ ________ ___j_ 

1,2-0ICHLOROETHANE NO [1] U : ND [0.31] U NO (5] U ,. NO (1] U :NO [0.31] U NO [5] U I NO [1) U ! ND [0.31] U 1 NO [5] U 
.ii.cEToNE-- - --------------- ------ - -~- - No l5J u ,- -N.A. - . NoTto]U-- 7 -No-[5J"u_T_H -NA ___ --- NoTfOfU~o l5J u I NA- 1 No [1o

1 
u 

~~=%~::~~------ ---- -- -- -····-- ~~1:: ~ : -®tJ:Iil-+=:~~i~r~~ ~1I:: ~- ~N[)~~2] u _:;_--~~~r ~-t ~~ ::: ~ I NO !2] u I ~~ :~: ~ I 
cHL6RoF6RM _______________________ -_ --- ----- · ---- NoT1ru--iNo[o.2Tt:T1 --No [5fu ----~ --No[1]"u---:··r-.io[o.2fu~--- --No-[5flT_T __ No[1]LJTNo (o.21 u I No l5J u 

ME"fHvCENECt=tl.oRIDE ____ ~- -------- ------- -- - --No uru-- :Nc> (o:i2Tt.f' ___ No lsi u ---; -- -Nof11 u -~-No10~22fu ~W1tT-i ~No r11 u I No [o.221 u N515fU-
TETRACHLoRoETHYLENE(PCE) ------------ --~-ND(1]u·-+r~iof6.25]u·;---No(5fu ______ ND(1]1T-TNo [0.25] ur---ND[5] U I NO [1] U . ND [0.25] U NO [5] u 

~~!~£~~:~~~~~~~~~ ~-= ----~ :--_ -· u=~g::lt ";~i.1:l~~ ~~N~fg .... ~?Hl g==f~~ ~~~ ~f~~~~ f-~~JJg_[~~1~lgw~N;~ 
cis-1,2-DICHLOROETHYLEN_.§ ___ - =~===--~=~----~=--=---=- ~-- t-1_1? m LJ :=N~:@-_2fu ==-~ -NA - ~-~Eru -=--~~J~:~f~ : __ ---~~:-===t NO [1] u i ND [0.2] u I NA 
trans-1 ,2-DICHLOROETHENE NO [1] U ' ND [0.29] U NA ND [1] U ND [0.29] U i NA ; ND (1] U ! NO [0.29] U 1 NA 

---- -------~--·-··--- ·--------- --- - ·- --- -- -------- - ----~---------~----·-------- -·- - - --·--------·----~ ---- -~------ - r--------------~----~, 

1
SEMI-VOLATILE ORGANIC COMPOUNDS -~UNITS:l.JG/L - --- -- -~- ~--- -~--------; 

OIETHYL PHTHALATE _ - ---- --- - NO (10] U __ NO [1]lT ---- -2 J ___ _ __ NoFofu-- . -N~D[1)t:T_f __ ND(1ofiT-
1 

N•-=-=o:--c[::-:-10=]--=--U:-+! ------:--:N=o--::-c[1:-:--]-:--:-U-+---,N-:-::D::-[::-:-10] U 

------------~~-~--~--_ ------- N6(1-oju)~ioT0.89fu--~,,fo[1-oTu ~- f'ib-[1oflTrt-mTo-:-a9fur·N-[)l1o]uH; ND[1o1u : No(o.a9Jul N0[1o1u PHENOL 
bis(2-ETHYLHEXYL) PHTHALATE ------~- ------- --~-- tio-[1of u·- No (o.921Ti · -No [1ofu ~ -NoT1ofu--r-No ro:92ft.T!-- as---r-No[10J u i No [0.921 u 1 No [1o1 u ' 
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VOCs and SVOCs in Groundwater Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

Location: _ _ _ _ __ I _ LHSMW05 _ LHSMW05 _ LHSMW05 .. _ : LHSMW05 1 LHSMW05 i LHSMW05 I LHSMW06 l LHSMW06 

Sample Number:~-=--~~-~--~~-~~--~-~=:=--==--=--=--=--====-:~--!'1\\f~5~_l=~~~s~-P.1~-~~--L~L~~~~\JV-~~~ij:D-I~~-~~:~~~~_L~HS~~W:~SJLHs-MW-05F~:4HS-MW-061 LHS-MW-6 
Date Sampled: 01/31/1996 1 05/13/1998 ; 05/13/1998 : 08/12/1996 ~ 12/01/1994 ! 12/01/1994 , 05/13/1998 1 08/13/1996 
-~~----~---------------~~--~--------~~------·----~--~----~~---~- ~ -~---~--L-~ -- ~---~~-· ~-"-- ---~-~- ---·---- ~ -,~~-----~--- -· -~~~ L~--~~--- ~~----~-~ I ~- I 
e~~~t~ ORGANICCOMPOUNDS- UNITS: UG/L ~--~~-----~_:__0~----···- o.oo ~- _____ o.oo o.oo __ ~-r--- 0~_!)-~ o.oo o.oo I o.oo 
1:1:2~TRICH-LOROETHANE ________ - ----~-------~-ND(1I!.J---~ NO [40) u -; NO [80] u --- J~ND[o~65] lJ i -~ ND[5] u ' NA No [1] u l ND [0.65JU 

~--··-------~-------~---·--~---------~L~.. - ~----~-.-~,~~ ~-~~--~~--- --- ~ --•-~. ~--···-·-·~-----· _ _)_ _____ ------'---1--
1, 1-DICHLOROETHANE NO [1] U ' ND [40] U . NO [80] U 0.27 ' NO [5] U I NA i 3.6 4.2 

~~~-~-~--------~-~---·---~-----~- -~~---~~----------·--~------~-~-~~-- - - --- ·~ ~ . -· -- •... --~-~- ~~------~--- ~---------r-------------L~-~---~-
1,1-DICHLOROETHENE · NO [1] U ND [40) U NO [80] U NO [0.2) U ; NO [5] U NA : 1.3 i 2 
------- -----------------~---------------~-~--J----~---~-----·-·--·--·---- - --- -~~~-- -~ ----·-· -~--···~-- ---r--· ~------~----------:-----· -----
1,2,4-TRICHLOROBENZENE 1 NO [1] U ND [40] U NO [80] U 0.73 i NA : NA : NO [1] U i NO [0.32] U 
1.2-DICHLoRoEfHANE- - ---~-~------------------~No[1ft:J'-. · ~NoT4oj·u ---No fsofu .• ~- 1 ND[0.31fu ~--No[5J u : NA . No 111 u 1 No ro.31J u 
ACETONe--~-~--------------~-----------~~--- ·-NDT1]lT~·- ND[2oo]ii ---NO [4oo] u- ~- ~r: -~-NA ~~--r--Nlf(10] u ! NA : NO [S]U i NA --
--~-----~---------~~-----------~-------~-----·~-------·~·----------·-·-~-~- ~ - -~-----·-·-·- -·-··- ~- -- --·. ---- ______ J _________ --------r------------------~·------
BENZENE NO [1] U ND [40) U NO [80) U , NO [0.2) U i NO [5) U : NA , NO [1] U · NO [0.2] U 
CARBON DISULFIDE ~-~-~------------------.. NO (1fli ___ r,iD(40lU --N[)'[8o] U - . . -· NA-- --- ~ --NO (5fli-:- NA NO [1] U ; NA 
CHLOROFORM ---~----------------------------NO (1)u _______ ND (4oj U -~ NO [80] U 0.38 -;·---f-.jo-(5fu __ , ___ N~---ND[1] U ~ NO [0.2) U 

METHYLENE-cl-iloRioE __________ ~-~-----------------~--,-No 111 c,-~-- r\l'oT4oJ u No tsoii:T- ·;-No1o~221u~r-Nol5fu _________ NA , No r11 u :No ro.221t:f 
TETRAC.HLOROETHYLENE(PCE) ----------- -- -·----4884 --- --5400- - --- ~- -- 4.9010 - -~- -27oo·--r-· -87()- -: ---2ao-·---r-· 0.69 0.27 
TOTAL 1,2-olcHwiio-E-rHENE"---------------------·-- ---NA-- ~- ----N.A.--- ·· NA ··· ----NA - ~~N-o[sfu-~- NA NA NA 
TRICHLOROETHYLENE (TCE) ~---------------------------·--. ~99·------ -160 160.00. -· --39.7··---'-----49 NA ~-0.53--~-~ 

-··----··-----------··-·---------·------··----~--------------------- ~--- ·- . ----·---~~--·-t···---·-·--

VINYL CHLORIDE NO [1) U ND [40] U NO [80] U NO [0.24] U 
1 

NA NA NO [1] U 0.62 
----------------·- ---~--- -~----·+··----------·----~ -~---- -' . ----~---~ --·--'------------~·--- - --f-----

cis-1,2-DICHLOROETHYLENE NO [1] U . ND [40] U NO [80] U 0.21 . NA ! NA 1.4 0.98 
----·-··--~---~~------ --~ -·--. -~j ___ -·····---------'-- --·--·- ···- - . -- ·-- . - • -- -·- . -----. ----··-. ---------· ----'·-------

trans-1,2-DICHLOROETHENE NO [1] U ND [40] U NO [80] U 'NO [0.29] U NA : NA . NO [1] U :NO [0.29] U 
--------------------~---··-----------·-----,------------·- ·----··- - .. -- --~------~--------- -- -----·~-~-~--~--- r-

1SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/L :~------+-- --~-
DIETHYL PHTHALATE -~--------·---- -~-- ~- ~~-; -ND[1)u-~-~ND-[1-6I {f -· . 

~ . ------~---------~---- ~ ~--~~- ... f-------~----·~ L. 
NA 
NA 
NA 

1 

-- --,--~---------"---------+------

I No (1fu~T~--No[f6fu---~-~-N~A No 1101 u ; No 111 u 

· rNo ro.89CCf~ -~NoFo]lf~l-~-- NA No 11 01 u 1 No ro.89J u 1 PHENOL i ND [0.89] U · ND [10] U • 
I · ------~----~--~----~-~----~---- --~--~-~----~~-·-i---~------~-~~-----· · 

bis(2-ETHYLHEXYL) PHTHALATE : ND [0.92] U: ND [10] U 

0 
0 
CJ 
0 
~.Jo 
CJ) 

~~No(6~92)i:T~~-~.fb~f1-ofu~----~ NA ND[10]U i ND(o:92ju 

0 
tv 
~ 
'1 
0) 
0') 



Location: 
-- ---·----·-· 

Sample Number: 
---------------------------------------------------
Date Sampled: 
---~~----- ------------- -- ------------· ---------
Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS- UNITS: UG/L 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 
---- -----~-------------------------- -- -----------
1,2,4-TRICHLOROBENZENE 

---------- ---- ----

1,2-DICHLOROETHANE 
-------------------------------- ----
ACETONE 
---------- - ---------------------------------
BENZENE 

I CARBON DISULR~-----------

CHLOROFORM 

METHYLENE CHLORIDE 
--------------------------

TETRACHLOROETHYLENE(PCE) 
---------------

TOTAL 1,2-DICHLOROETHENE 
TRICHLOROETHYLENE (TCE) ___________ _ 
-------------------------------------

VINYL CHLORIDE 

cis-1,2-DICHLOROETHYLENE 
------------- ----------------
trans-1,2-DICHLOROETHENE 
------- -------------------

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 
--------------

DIETHYL PHTHALATE 
I ----------------------------------
PHENOL 

bis(2-ETHYLHEXYL) PHTHALATE 

0 
() 
C.J 
0 
,...:a 
•.} 

VOCs and SVOCs in Groundwater Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

LHSMW06 LHSMW07 LHSMW07 LHSMW07 LHSMW07 LHSMW07 
---l..Hs~nnw:os-: LHs-Mw-of· LHs~iVIw-o7DLFo ' LHs-Mw-7-· Ct-is-Mw-o7 t-L.tis-=-1111w-o7FD-

12/01/1994 os/13/1998 --- 05/13/1998 - 08/12/1996 
7 -12io1/199-.f---- 12/01/1994-

0.00 0.00 

ND [5] U 7.1 
-~- -------- . - --
3 J 87 

ND [5] U 1200.00 

NA ND [1] U 
-- ------- - --

ND [5] U 2 

ND _[10Jl}_ " ND 151 U 
ND [5] U 0.8 
- ------·--------~~- ---------- -
ND [5] U ND [1] U 

-ND[5]u -~-t-Jof1Tu-- - -
-1--fo [5] u ---t -- No [1]u -

-------- -·.- --- o--- ·------ --·--·--·-·-

ND[5]U ND[1]U 
--------- -- ·-----~- - --- ---

ND [5] U NA 
- - ----·-· ---

ND [5] U 25 

NA 7.2 

NA 

NA 

11 

0.73 

ND [10] U ND [10] U 
--,- -ND[1o] u -+-- ND-[1o) u 

No[10j u -,- ND[1 01 u 

0.00 

NO [20] U 

110 

0.00 

1.6 

23.9 

0.00 ----,------0~0-0 ---
_________ ...,____ ____ -----~ 
---- __ , ____ ----------------

4 ~ -----'----~~---
65 

950 311 750 430 
ND (20] U ND [0.32] U -- NA --- -c ______ N_A ___ _ 
-- ----- ----·-- --- ------------------- ~ 

ND [20] U 0.51 ND [5] U NA 

NO [1oo1 u -------~ - -N~-:~--~~~-~N~D_~[l[=~- ~~---

!'J'?!?ELl!_ ---~----~2~--L ND [5] U NA 
NDJ291 U ________ NA ____ L ___ ~D_!5l_l.J _N_A __ 
ND (20] U ND [0.2] U ND [5] U NA 

N-D J2c[u __ ---=N~@.~?J_Q __ ~o(5j-Q=~-==-=E!A ---~-
ND [20] U 2.7 NO [5] U NA 

NA - --N.A. ----~-----fo-----,-----NA-~-
31 

ND (20] U 

13 

ND [20] U 

NA 

NA 

NA 

NA 5.9 16 
1. f - -- -:- -- -- -NA --- _.,... ____ ----~--

NA 
2.5 NA NA 

ND !9~~9!_1!_~-- Nj\ ____ L_ _N_A_~ _1 

--· -- ------ --- ----------~1 
ND [1] U ND (10] U NA 

--NDTO.s9f u - -NoT1oft.J -,------- NA 
---------- - ~---·--- --·-· -·· --- -- ---·------·-----------

2.3 ND [10] U NA 

e 
l'i 
~ 
-~ 
0";) 

•-4 



Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

Location: : 35AWW01 . 35AWW02 35AWW03 35AWW04 35AWW04 t-LHSMW01 I LHSMW01 LHSMW01 LHSMW01 

~=~p~:~~:!~,,~ =---_- - -= - -- ~~-~~~~f,fg~a~~~=~! -· ~~~=~~ ::~::~t ~~~::;~!=o~~~&ss} ~~~::: ~:~:::~~~~-
~:~~~~~~s:-uN-Irs:-uc3il--~-------------- ~-- ____ 1 _____ o.oo ---:-- o.oo . o.oo , o.oo ___ o.o~ ---~-~~·~~-~-f- o.oo o.oo o.oo 

NO _ _£)_ETECT~~c?~~~Q~~~====~~==-=~-=:=~~-~-= __ N~ __ -· _ NA NA NA NA ~~=~ ~-=--- -=~~~-- --- ~-~ 1- N-A-----~~-NA- --

: j I POLYCHLORINATED-BIPHENYLS- UNITS: UG7L _____ --- ' .. -· -- --- ·: -----
NO DETECTED COMPOUNDS --------- --------- . --- NA. --· NA NA NA NA ~:---~- -~-- +-~A--1 NA I NA 

i 

--- -+. -------+---. ' 
I ' I -~-·~- -~ -=-~==--:-~~r~----

NA i NA NA NA I 
- ·-----7-----------·------~-~----!. ' 

HERBICIDES - UNITS: UG/L 
-----------.. ------ ~------------- ---------- ---------- --·--t-·-

NO DETECTED COMPOUNDS I NA NA 
-------~~---~----------------------~--- ---------- ·+--- - ---- ----~ --

NA 

~~~----------- --·--------~~------~---------------------1----- --- ----- ----L- - _____ ..J._ 

DIOXINS AND FURANS - UNITS: PG/L . . 
N0--0-ET_E_CTEocoMPouNos---------~----------~--- ---;-----NA---r------NA- NA- - -NA ________ NA--~; -NA_:-____ N_A_ , 
1---~------- ------·-··- -- ---------------~~--~------~----+---~- --------1---------- ., ---- . •··- -------j----~--:---~---+-~----+---

-~---------------~-----------~---------- ----- ----------~- ---- ----~-------------- ' +--~-----+------+-----

~!-~~~-~-~~-ELS_u_~~~~-T~~-~<3'!:_ ~-- - -------- ------~--- --- +No~[o.26Jui-No[o~26fU · NoTo~2sru :-No to:2sCLi' No-ro.26ruf-No-r-o.2-6ru+-t-m r2.6J u I No ro.26J ut No ro.5J u 
HEXAHvoRo-1,3,5-rRINrrR·a=1.3;5-rniAziNE- ----- ---=~j ~P_I~-3~[ui~~J~~~[~T~~IQ~~61 u: Bo _ [0.2~ru; No-@.261 frt No[o.2~L~l~No £1.31 u No ro.26J · u I No ro.54J u 
OCTAHYD~~::_1.~~·!·!~!RA~~!~-~~~~~~!~!~~~~If'.J_~---+-!'JQ!9~~!~D [0-3€iLI!.L.~~J~:3..~]t.J_:_t-JE!~:~6] u: ND [0_:26) u I NO [0:_26] u i NO [1.3] u NO [0.26] u i NO [1.1] u 
TETRYL : NO [0.26) U : ND [0.26] U • NO [0.26] U , NO [0.26] U: NO [0.26) U I NO [0.13] U ! NO [2.6) U NO [0.13] U I NO (0.37] U 

c 
(,) 
,-, 
l...., . .,..J 

0 
~ll 

CJj 

0 
l\:) 

-.J 
-.J 
0':) 

00 



Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

Location: LHSMW02 LHSMW02 LHSMW02 LHSMW03 LHSMW03 i LHSMW03 ! LHSMW03 1 LHSMW04 
------·---------· ------~--------~-~---------~---·--------- -------- --··- - ·- --- . ---- ~----------~----------L-~-~-:;+ 
Sample Number: LHS-MW-02 LHS-MW-2 LHS-MW-02 LHS-MW-03 LHS-MW-03REFD : LHS-MW-3 LHS-MW-03 LHS-MW-04 
oaii sampled:----~ ------------~-----------------o57:f3J1998 --- o8t12/1996 11/29/1994 · -o5i13J199a·-~-os/13i1998- : 08/13/1996 11/29/1994 os/13/1998 
----------------------~---------------·------·--------]--- ··- - ---···--- --,--·---·---·------~ -r-----~--

~~~~~~s·:-uNiiS-:uG/L·~-~-----------------------~·-· o.oo o.oo o.oo o.o~----- ---~-~~-- ___ : __ ~:~~-~-r~~·-~t---~:~~-
No DETECTED coMPOUNDS----------------~---------- NA NA NA --NA - ~------~B:A_~~~-~"-~-=-NA I NA 1 NA~-

POLYCHLORINATED BIPHENYLS - UNITS: UG/L i 
--~~-~---------------~----- ------·---------··-
NO DETECTED COMPOUNDS NA NA NA NA NA 

- ··--- ---NA ___ . ----NA --1·---- -NA-~ 
---·-------- ------~-------- ----~----- ----- -- _,_ ---·-- ----------- ·----- ------------------

HERBICIDES - UNITS: UG/L 
------------------------------- ------- ---------- ------- ---~~---,---------1 ----~--

NO DETECTED COMPOUNDS NA NA NA NA NA - --~~----NA ---~~- NA-=-_t ____ _ 

DIOXINS AND FURANS - UNITS: PG/L 
' . -- ~------~--- -----------------

NO DETECTED COMPOUNDS NA NA NA NA NA NA NA NA 

--~---------------------·--------

EXPLOSIVES -UNITS: UG/L 
---------·------·----------- -··r-----~~ __ ___L ___ _ 

NO [0.5] U NO [2.6) UJ NO [2.6) UJ NO (0.26) U : NO [0.5) U i NO [2.6) U 
------------------------------- ____________________ __,_____ -· -----

3-NITROTOLUENE NO [2.6) U NO [0.26) U 
ND ro.s4J Cf- N6Tf3ju-.J -·--No[1:3juJ ··- -~---88~---~ No [0.54]LffNo [1.31 u --- --------------- -----~------------·-----~ 

HEXAHYDR0-1 ,3,5-TRINITR0-1,3,5-TRIAZINE NO [1.3) U 1.9 

NO [1.1] u ___ ~~[i~I_~X==---~~Ji~~flJJ _ ~=-~- 5.6 --==~~fo [1.1J_yj_ NO [1.3] u 
NO [0.37] U NO [2.6) UJ , NO [2.6) UJ 1 4.8 ! NO [0.37] U l NO [2.6) U 

--- -~-.--- -- ---------~- ·-------- -- -- -- -- -~---

OCTAHYDR0-1,3,5,7-TETRANITR0-1,3,5,7-TETRAZOCINE NO [1.3) U , ND [0.26) U 
------~-~~----~-- -----·--------------·------·----- ---··-·----~--------- -------+- . --- --

TETRYL NO [2.6] U , NO [0.13) U 

C') 
C' r: .. ~ 
( •. _,., 
),. .· 
c.: 

0 
l\:) 

'I 
'I 
0) 

c.o 
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Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

Lo~~t~n_:___~~--------~~--- -~----~-~ --~~~~~IVI~~~- 1 ~~-SIVI~~~-,_L._.-t_S~~~-5 __ LHSMlJIJ~5~_~_1-f~IVI~~~__l:!-fSMW05 1. LHSMW05 i LHSMW06 I LHSMW06 
Sample Number: j LHS-MW-4 f-LHS-MW-04 · MW-5 LHS-MW-05 · LHS-MW-5 I LHS-MW-05 LHS-MW-05 I LHS-MW-06 I LHS-MW-6 
---------~--~------------------~---------··------- -·-- - ·----------~-----· ·-- ------------ - ... ·--- ----------~-- ----···-~ ------ ----~--- I 
!>~~e samp~ed:__________ _ ___ ____ _ ___ j0_81121199s_: -~o11~94 ___ 01/31/1996 _ 05113/199_8 __ 08/12/1996 1 _o_8126/1998 12101/1994 ,_o5113/19!8_f8113/1996 

Depth (ft.): _______________ ---~--- _____ J _____ ~:~~- _J_ _____ o._o~ _______ o.oo ____ ~.Of!_ fl.~~--~-~._oo o.oo 1 o.oo o.o_o _ 
PESTICIDES - UNITS: UG/L 1 

. I 
N-ODETECTED-COMPOUNDS ---~-- . NA - :--- --NA- --·- NA NA -- C~ - ------ -NA-r- NA ---~-NA __ _ 

:~~vc~~~~N~~~!~~ENY~~~-~N~~~~'!;f~-~~-- :·_--_~<--- _:_:_~-~-:~--~~-- : __ :_ . ___ _ ---~------~===--L=-=J=~- =- 4~:--~=~--
NO DETECTED--COM-POUNDS - . NA NA NA NA i NA ' NA . NA 
----~-----~-~~-------~--------~~----···-- --~ ---,- -----·-----t------·--- ---- -·----- -- -·-·------o------ I 

HERBICIDES -UNITS: UG/L 

NO DETECTED COMPOUNDS 
--

-----~-- --. -----~-- --- -··--- ______ J__ 

DIOXINS AND FURANS -UNITS: PG/L 
NO DETECTED COMPOUNDS 

NA NA 

NA NA NA 

- - -- -----~--~----r-;_! ~~~__j 
NA NA NA NA NA NA 

--- =-=~~---f- I I __ !'1_~----'-----------L-~ NA NA 
I I 

NA 

I • 

EXPLOSIVES-UNITS:UG~---------~-----~- -------------- f --~--- -------- --- --~--- : --+-; -----l-1-

----------------------------~------ - -----~~~88- --:;~[r1~~~]~ ~-~~1~-:~t~~ -- ~~ ~~~~g --~g ~~:~r~-~- ~-- -~~---. :Jr¥(~05~1~ I ~g :~~: ~ ro b0i~G]_U 3-NITROTOLUENE 
-~-------~--~-----------~ 

HEXAHYDR0-1 ,3,5-TRINITR0-1 ,3,5-TRIAZINE 
·---------------··---- -

OCTAHYDR0-1 ,3,5, 7-TETRANITR0-1 ,3,5, 7-TETRAZOCINE 
~-----·- -- ---------------·---·---·------ --

TETRYL 

0 ,.... -, 
'-='~r' 

C'') 
() 
c..,~ c, 

:-~o_~~~t61 u+ ~g~~~31A ~ :-~g ~~:~~~ ~: ~g g_!~ ~ ~~ ~~:1~f~ -- -- ~~===~-- :grt1.~V1~ /-~~ {~::~ ~ t~g-~[~~g 

0 
1\:) 

--...1 
--..1 
~ 
0 



Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

Location: 
-------~-- -----

Sample Number: 
---------- _,_ ________ _ 
Date Sampled: 
Depth (ft.): 

------·----- -·- ---- ----------- -·------------------------· 
PESTICIDES - UNITS: UG/L 
NO-DETECTED COMPOUNDS-
------------------

POLYCHLORINATED BIPHENYLS- UNITS: UG/L 
No DETECTED ·coMP6Ut.JDs _____ ---- - .. 

HERBICIDES- UNITS: UG/L 

NO DETECTED COMPOUNDS 

DIOXINS AND FURANS - UNITS: PG/L 

NO DETECTED COMPOUNDS 

EXPLOSIVES -UNITS: UG/L 
3:-tJn=RoroiUENE- --- --- --------------
HEXAHYDR0-1,3,5-TRINITR-0~ 1,3,5-TRIAZINE- ---

OCTAHYDR0-1,3,5: 7-TETRANlTR0-1 ;3,5,7~TETRAZOCINE 
------------------------- ---- ----------
TETRYL 

0 

'
,..., 
.-.' 

C') 
() 
C1 
~,). 

LHSMW06 LHSMW07 . LHSMW07 LHSMW07 LHSMW07 

LHS-MW-06 LHS-MW-07 
. ... . .. .. . . . . ·-·t···-·· ... ··-·-

LHS-MW-7 LHS-MW-07 . LHS-MW-07 
--- -----· ·-·f I 

12/01/1994 05/13/1998 08/12/1996 . 08/26/1998 12/01/1994 

0.00 0.00 0.00 ... 

NA NA NA 

NA NA NA 
.. 

NA NA NA 

NA NA NA 

NO [0.5] U NO [2.6] U NO [0.26] U · 
No ro.54J u -~ No [1.31 u -· No ro:2sl u · 
ND [f1Tu-·r No [1.3) u ·· NO f<J:26]u c 

ND ro.3i]tf ;- No [i6] u ·: Nb [o:13] lJ : -

0.00 0.00 

NA 
. -----·· 

NA 
-- --- -+- ---------

.. --· 

NA 
~----NA 

---------- .. - ------ -------

------- ----------------

---·- ----
NA 

NA -- ~--i\frffo.s] u
NA .... r -ND [a:·54]U 

---~------· ------
NA ND[1.1]U 
- --- -------------------
NA NO [0.37] U 

0 
~ 
~ 
~ 
·~ 
*"' 



Metals in Groundwater Samples at Site 35A 
Longhorn Army Am.munition Plant, Texas 

~<:)~cati<:)~_: ______ 
1 -~5~WW01 1 35AWWOU_35~~02 _: 3!~'!'1'!"0~_· ~3~~-~04_;-~~~ww_~4_ ;___~~~I\IIWO!_l.-_LHSMW01 LH~~~01 ~~PJI~01 LH~PJIW02J 

Sample Number: t ~5AWW~1 l 35~V'!J!!!_2 ! 35AWW0~~~3~~~~~~=-~~_AVIfW0'!._L_~~~O_'!__j__PJI_~-1 __ I LHS-MW-01 LHS-MW-1 LHS-MW:o17HS-MW-2l 

Date Sam~led: -~~1998 ~199n-_]11~~~~~~.-.. +. !!!~~t_1._9~!l. -~-~--3~/1~98 .. :· 1 .. 1/~8/1998_L:_. 0!!~1/_1~9-~3/1998 08/12/19~~-~~/1994 01/31/1996 
Depth (ft.). 1 -~ . o.oo ~oo ---~--~:_00 __ ~ ;____~~~-~- __ ~.~o _ _ ~---- _ o.oo ----~--o_.o_~--- o.oo o.oo o.oo o.oo 
METALS- UNITS: UG/L 1 ; · • • I ' 
ALUMINUM 1 ND (200] U ! 740 ~-- 260o-----r~~~0----;·_=-53_o~~-~-:~~~j_.3~~:00--~-~--4Qo- NO [200] U 256 23300 2010 J 

ANTIMONy _______ !_ NO l~l!:!__j__ ND [514 ___ 4_~_2 _____ !_ __ !_3 ____ , ____ 19 ____ N[)_[~]-~ _; __ f'.JPl~~LLJ ND (5) U ND [60] U ND [100) U ND (60] U 

~~~~~~--------t :[~~0~]~ I :~[~~~]~-+-----~~~~---- _;_~D2[;~1.LJ.~-~~A~OJf~- :-~~[~~0~~-r-N~}tlJ_. ~~[~~0~]~ I ND1[~) u 2:0 -- NDJ:] u 

~~===~~~~~~~~-:}~~~~~~m~~~~;:~ ~:~-=~~ 
CALCIUM . ! 48000 ' 6300 6200 ' 28000 . 230000 240000 345000 I 350000 l 397000 329000 285000 
CHROMIUM, TOTAL 140J-t-----6-0-0y-i 780J ___ +--36J---·---~-7o- -----2()j·--"---1s----r 120 55 1300 I 33 

COBALT___ . : ND[50]U ND[50JU ; 510 -----,-r:.ior5o]uT-~No[5o)lJ ___ ND[50jli~--~3.f ___ L ND[50)U -J--ND[20]U 26 I ND[10]U 

~_!3 ______ ----~ ~N~~~ u , 34~~ J ~~-- 4!~~i=-~=E~!gJ~Q-=~-~~?g{~Y l!:~~ ~fa~~~ u~~=-=i~~-:==t-N~~~~! u_t-No ;~~1 u 2s~9oo J4st!~ 
LEAD _=--=~-Not~-! N~ £31 u _ __t- --.w.oo_ =- _ND T~~-=-=- ~~-~7- -_-:yo £~1 -~- :___~~ t1J ~ _t_No £3L~_j No £901 u 15 I No [150J u 

MA~NESIUM _j_27009 , t-J_I:)J~~OOJ_!!_t' _ N_l) [5009! ~--- -~~~0 __ ~ _ ~~00~0 . _1800~0 ---~-!8!~00 ~r' -~~~~~~.9~~00~- _175~()_ _1_~22000 ~ 
MANGANESE 20 I 85 613 255 218 114 1500 ~ 1990 I 1450J 1100 I 158 

~~~~~RY No ~~21 u I No!~~] u r --- ~~~~=--~ ~~\<>631~ -~-~~~£~~1 ~- :-)~~ ~62JI.J_:-~P f~Jt~~P~~! ~ ; ND ~; 11 u ND ~~21 u --+J'!PJ1~~Ll!__ 
:~~:~~~~M • N~~:~ u : N~7~~~ u F~~~- -:- -:N~~fsf~Li, N~~~o~u :~~gMoG u I -~u-: f fi~~~;~ u J .. '9!o J .. ! N~ 11~~ u : 1 ~~~ J 

SILVER ND [10] U ND [10] t.JT----60~---- -:ND[1ojTJ-rND--(1oj U ,- NO (1o) Li-: ND-[o:4)ur ND [10] U j ND [10] U ND [10] U I ND [10] U 
sooluM 51ooo 93ooo i- 92ooo ---~-12oooo _____ s4oooo ___ ·--€f1oOoo-,.---- i-JP.--- T 11ooooo 1 NA NA NA 

I - ··· · -------!--------- __ , _______ -- · ~ --·--------~-1----------+- I 

~~~~:___ ~i~~~jt; ND~;!~Jui - ii~-=t=~- j~~~~~u-,-N)~~~~-Nl~14 N~~1~~¥u i ND1~)U ND
7

:~)U N~~;:u 
~~~A_piUM ~-~~=--==-~0 ~tT' ND ~~0] u r---:~~~~-~~ -l- N~-~~0! I.J---:~_NE{~IQ--:=-ND-1~9L~ i-~~ H :~re r-=~~~gJ u ! ~~ ~~~~ ~ ~~ ND ~~0] u 

c 
e,.-: 
C" 
(_"' 

'1 ~." l\. 

0 
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~ 
~ 
~ 
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Metals in Groundwater Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

Location: LHSMW02 ! LHSMW02 ' LHSMW02 i LHSMW03 LHSMW03 LHSMW03 LHSMW03 • LHSMW04 1 LHSMV\1()4 LHSMW04 I LHSMW04 . LHSMW05 

~a~~~=~~~:~!f:-~_:-~--=-----I~!:i_S_:MW-02 :b:~S:~~~~ -~:_J=!~--~~:~~I~t:i~-~~:3_: LH~-M_W~o3 ~~ LHS-MW-3 : [jis-~w:oa:-~~~-M~-4 !:J:!S-MW-04 LHS-MW-4 LHS-MW-04 MW-5 ~a.te Sa_n:'~l~d~--~ _ _j __ ~/131!~~~--f-~~1!_2/199~ __ 1_~!29/1994 _) -~'1/~1_1_1_996_ 05~13~!9~~- ~ 08/~3/1996. ~/2_9!1_994 _ ~ ~1!31/199~ 05/13/199+08/12/19~~ 12/01/1994 01/31/1996 
Depth (ft.): • 0.00 , 0.00 , 0.00 : 0.00 0.00 0.00 0.00 0.00 I 0.00 0.00 

1 

0.00 0.00 
-------------------------~------ --- --- -----"- ---------------------- --~- -- - . - . -- ------t---------

~~~0~~~UNITS:UGJ~-:~~ ~+ ND~;~j;}_ND ]~6w! . JJt:/u -N~~% N1g~~~l ~ NJi1W£ u-" •. N~~~~~t : :::~u-~ ~~~~~i~-t~~~~~:-~ . :~: 
~~~JJc~~u---~=-----~--~=~-~~gS~~-l~-~~~~t~=~-~ _- ----8\--= __ ~--- No

3
;; u 4~~-- __ N~;~ u N~~~b u : --~o;l~f-~==L-~~!~LfL:~H~T~-~ -f~l=~F~~~~= 

BERYLLIUM No ro.5J u ---~m 1101 u ------ NA - -- - N-o[sfu- -- 1~5 --- -- No (I o)'-l.l NA - No !51 u · No ro.5J u 1 No !1 o1 u 1 NA ! 1.9 
----------~~---- ~-- ------~-----------··· --·-r--- --------·-------o----------·····-· ---- -~- -- --·--·----------·--- ---- ---···- - ----- -- ------- --- -----------------~-----
CADMIUM NO [0.8] U . NO [10] U , NO [10) U NO [10] U 0.9 NO [10) U .NO [10] U NO [10] U NO [0.8] U ; NO [10] U i NO [10) U 2 
c.A:L.CiurV1 ___ ---- --------7sooo _______ 2a3c>oo---r---fs1c>o_o_ aoio_i_ · 62ao·---·- noo".J - 16soo- ----24aooJ · 23ooo 334ooJ 2a9oo 2a3ooo 
CHROMIUM, TOTAL--------10- --~--16~~, --N[i(2ofL.l ____ - --63-- -- - ·ao-- - 111 - 176·------·--- 348 230 65 58 40 
cosi\L.r-. ----- ---- No-r5oTU ___ N1::>[2oJ u ~-,;.io 12oru---; - -- -13- - --- NoT5oJ u N6 r2oJ u ·-:;2 ____ ~----~~4- No [50J u No r2o1 u I 22 I 23o 
COPP-ER _____ -- ---~-ND[25)u _____ ND [10fu-: -N-D[2o]u -- --- -25-- -. . 69 m 36 - . - 130 ___ ~ --27- NO [25] u NO [10) u NO [20] u I 15 
iRoN ___ ··-------- --~----f1o_o ________ --122oJi- -1-6600-- - -298o_o_ 24ooo ---- 3iaoa·J · --167ooo 2oaoo J 19oo 29oo J . 199oo ~3oo.oo 

LEAo:==---=~-=--===~~~~13LLJ_~-=~-~e.l~()!~~-~:~~-~-~---- Noj~oro . __ 1~ __ --= N~'!9~ u .. _ ... _--~~-=~-~-No [30) u No [3] u No [90) u 1 13 1 No 111 u 
MAGNESIUM 40000 I 125000 . 83200 7210 J 6200 7050 J 23200 14800 J 11000 . 16500 J ; 16600 I 182000 
MANGANEsE·------------~-- -49-- t-----63----;-----13_6_ - - - 2oa 276 -- -· ·- 323- 14oo· ----3-36-- __ 7' _____ 16s -------16o.oo·--r---460-+---46oo --

MERcD~--------No-ro.-21u··--o.116 ------0.31- ND[0.2]U ND[0.2]U ND[0.1]U .. -6.39-- ~-ND[0:2]lJTND[0.2]U ______ ND[0.1]UI ND[0.2]U ND[0.2)U 

~~~!<E~~----------___i!o[4~Q"-=~:~o-[~LtTT-~-~-~~ ~- -- -· : -_47--_- - - ~~ ~=---~~ -u~!-~.. -NA --~-=~-~---74.~==~---~~------n- .. -r NA 340 
POTASSIUM .. ... NO [5000]U. 1510 J I 2300. 3200 J 7300 . . . 2830 J 8200 2640 J ! NO [5000) u : 1410 J . 2100 : 1200 
sELENIUM ___ - --·--No[sfu -----9- --~---'N-o 121 u--· -2~a . a--------·- .. 2 . . . No r1ofli ______ ND-!2Cu-ND151U-T No r21 u 

1 

No 121 u 1 No 121 u 

~IL\iER======:~-N~f~ju ~--N[}[1-§f9-=~~~E9fu-~:--ND-Dof0 NO [1~!o··-· ND[1o]:u ·: n~~T~oj9-~I_ NO [~~!~_NO l~~D [10J~~ND [Hl] u I 0.7 

SODIUM ~----2~Q~-•-•••-m _ _I'J_~---·---••-•~~- NA 230~~ NA NA •- --: _ ___I'!~ ___ J ___ 110000 ~ NA I NA I NA 
STRONTIUM 2000 . . 5760 J 3900 . . 188 150 . . 185 . . . 490. 729 I 750 1080 J I 790 I 5400 

~~LL~M-----~-----~N~l{~~~u--=--~-~~~1~-r-~~~~~oJQ:~ -No~~~~ N6A~o]iJ~ ND:~~~~--~---N~-~~~rq:r ~p=~~~- N%l1~u-t_ND ~~~~f ND ~~OJ u ; ND ~~71 u 

~~llJ_M u =- 1=-ND~~uJNb1~0jl)T_ _* o 1s1~ ND1~iljU-
1
s;

6 
~~r ~-~ ND~~OjU_+N~O]lJ_~-~--l~~~/!_~_ 

........ 
"""' 
C. 1 

~--

C) 
0 
c 1 
c .. ~ 

0 
l\:) 

-.l 
-.l 
.....:I 
w 



Metals in Groundwater Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

~()~tion_~~~· .. ~ .... _: LHS~~~ I !:_H!rJI~~~- 1 LH~_fv!W05_~_ LHS_MWOS. LHSMW06 1 LH~rJIW~~-- .LH_~ .. rJI~06 ~~~MW07_L~HSfV!W07 LHSMW071. LHSMW07 
~a~ple Number: 

1_l:_HS-MW-OqLHS-MW-.J=L_HS:_I\II~~o~.dLHS·IVJ~:~: LHS-MW-06. J...ti~·IVI_IJ\f~~~-~J:I~:.~IJ\f-06.,_~ti~:l\ll~~ i LHS-MW-07 LHS-MW-?: LHS-MIJ\f-07 

oat~ ~~rnpled: __ ~~~_j-~~~ 3/19981 08/12~~-~~!~!~'!.'~ _994_ ..... ~2/01/1996 _. 05/13/1998 -~ _ ~!'1 ~/1996_~ _12!~1/~ ~~4 _ ~~_!1_!1!!.~~ 05/13/1998 08/12/1996 12/01/1994 
Depth (ft.): i 0.00 1 0.00 : 0.00 0.00 0.00 I 0.00 : 0.00 i 0.00 

1 
0.00 I 0.00 0.00 

METALS- UNITS: UG/L ] i -----~-- -··-. . -- ' -· ···-·······-···· ...... ·r -- -·-· ·;~·---~~---r----- i 

ALuMINurV1·---~----~---24oo~T--493o-T~~---354oo ·- NA 18oo · -395o J - --T73oo ... -:--·-172oT-:--NoWoo]l:.+ NA 1 · 23soo 

A_t:J_~~~N'y' __ ~--·- ~-==j-... ~~J~Ll} ___ ~~~J60) u±NoHoi)]U ...... N6[60]ii NO [5] u ··-No [6o]iTL.N0[1~ory-~-ND(60]U~-~~~ [5f~-~T .. .r:J~~-~L~J!~~J~· 
ARSE~!~~-~--~----L~ND [10] lJ__i_ __ ~.5 7.3 NO [2] U .... ND poJ U .. t 3.3 .... ~·? ~·· , .. t-JEEL~ -~- _t:JEJ~~_l ND [2] U i 10 
BARIUM • ND [200] u i 74 400 49 ND [200] u . 84 340 30 ! ND [200] u I 20 I 140 
BERYLLIUM :--3.7.. : No f10J u --NA ______ ·· ND-£51 u -o.s-· -- -NoT1oJ·tT ______ -·-r:.Jx· · · ···-No[sf-u ---· o 7 1 No £10J u 

1
~ NA 

CADriiUM ---I····N-D(o:a)li-rND(10)U-, ND[10]U ND[10)U ND[0.8]U ND[10)U :No-(10]U-: ND(lO]U-- ND.[0.8]u-tND[100]U ND[10]U 

~~~~~T~TA~-~~=-221~o0oo-r--~:~--~~~:~~~~:~·~:1~~~-~-J=~-= ~~06~:0=~=:· 137~~0!~---~ ~19~122~~0~-~i-=~r~~:. 71~~00 
1 
N~~~~~~ u 

1 
79:~00 

COBALT I 250 i 230 i 240 ND [1 OJ u ND (50) u . ND [20] u I ND [20] u : ND [1 OJ u ND [50] u : NO [200] u I ND [20] u 
--·-··--····--·-~····,----- ~--·--~--~~--- ·-· ............. - ......... ----· .......... ··-- -~--- ... ··-·-· ····--··--·--~-~--··· I I 
COPPER . 29 I 21 : 59 . ND [10] u • ND [25] u . ND [10) u I 25 I ND [10] u I ND [25) u : NO [10] u I 61 
IRON --~---~---_j__ 3300-~;-T110o-~-- s27oa··--~-2240-J ----··- 3jo-. . -75-70J ·;--·39300 __ J ____ 159oT··--~14oo ----r. 1670 J 35600 
----~--·~~--------~ ... L~··· ......... _ .. _ ~-~·-··. ······-~ ...... -----·-···· ·····-·--···-· •.. - ·---·-- ... ·--~---.. -·--·-~+-
LEAD ND [3] U : ND [90) U 29.00 ND [30] U ND [3] U ND [90] U 16 : ND [30] U : ND [3] U 1 ND [90) U 1 21 
MAGNESIUM ·-~-150000 ·'- 132000 --~----·200000. ... 70600 J .... . 67000 . 695oo j --·- .984-00- -t· -124ooo--" 480000 -+i-4,.,.5.=.,30~0=c:--0--"1 -5.,.....37000 

-·-·---·-·-·--··---- -···-· ··--·--··-··!-·· ----·-· ·- - ... •.. - . ·-·· t· ..... ·-- ... ·····-- -····· - --··· ~--+ . 
MANGANESE 4070 ' 3190 J : 5800 · 1040 J 751 1110 J 1600 1 134 . 92 ' ND [100) U ! 560 

MER.~l.J_RY -~~--=~=--=;~~-~ ~·~-==.: ... ~~~2-===~~~~~:-~(~ -+- ~~1~;~rlJ~: .. -ND ]0.21 u ·:- NDI~~iT u-=-~--~=~~~ ---~- _r_ ~~I~:3L~ : __ ND [0.2] u 1 0.384 1 ND ro.21 u 
NICKEL 240 . 1100 J . NA 51 130 106 I NA . 50 ND [40] u i ND [200] u ! NA 
POTAssiuM ·-:No [5ooo1~--1-41oJ~----33oo-· -·· ·116o'J --· No[5oooru· 149oJ ~---·-2soa-···· r ·· 75oa·T-~o £5oooTDT 493o J : noo 
SELENIUM--------:~ ND(5J ~_:--~6_~-- • -~~(IoJQ_--~=--~~:4=--=~~-=~~J5J~--=-=:·---~~d :~·:= .. N~.QLQ:=:t~=65.a_=-_ N~J5l~-~ 56 ! ND [10] U 

~~~~;IUM -~ N~~iou t 4~L -~;~=~~~¥~~T Nf}~~1~ ! N:1i~=+-N~~~~u I ~}~;~~~~~~~~-+ N1:~~JJU i N:;~: u 
~~ALLIUM ho ~~~~ NO~~U 1 

NO ~ROJU : ~~fU~~-=~~11~f~ p~UJ:_ND ~Oj_U~~~~:l Dt~~~l u ~NO :.01 U NO ~:1 u 
vAN~~--------~--~-~T5-oJ u _ _i ~~E~----~~=---~-~~-N-o(~_ofu-~=--No r5ofu_·: NoT2-o] iT~-- --NA~==1_ND(1of_LF_[~~J50J ~--L-~~E~ NA 
ZINC 40 i 63 NA 39 . 20 54 NA i 42 ; ND [20] U : 70 NA 

("') 
~·" '-r,_. 

c::' 
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c \ 
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Anions and Petroleum Hydrocarbons in Groundwater Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

~ocCI~i~~:_ ____ ------··-- ______ _ -------~ _l:j-i_~NI_W01_:_L':!~rv1VV01 ; .. ~~SMW01 : _ ~li~r.ll_vv~_1 -~- ~1-i~~VVO~ ; _L_I-i~r.ll_~~~ ;_ '::li~~~~~~i::~SMW04 LHSMW04 LHSMW05 
Sample Number: _ _ _ ... _ 1 MW-1 : LHSMW01 : LHSMW01 ! LHS-MV1f·1 I LHS-MW-2 · MW-3 _ ! LHS-MW-3 f MW-4 LHS-MW-4 MW-5 

~aiesam·Pied_: --·-:=-=--==--=~~~-==~~-==-!017~1t19~~o~8!~~~1--: o~~~~72o_~~~--~_8,13f~~9~~=roai1~,~~~~[o~,~~~1~9~-~~-~~~996_l o1t31t1996 oat12t1996 o1t31t1996 
Depth (ft.): ··----------------~l-... ~~~~-~·-----~:_<!~_ _ 0.00 ____ ~:~-~ _ ----t- -~00 0.00 __ ~ ___ 0..:_~_1>_-L._ 0.00 --r---0.00 0.00 
ANIONS· UNITS: UG/L I 1 • -+' 
c.:iL"oRioE(ASci) _____________________________ ~-io2oooa····'-- NA . NA -~- 146oooo J T 3ooooo 48ao·--· 366o- . 28oooo 215ooo 139oooo 
cYANIDE -------~~No-r1oJ -u-,--NA--~- NA·--r·- ·NA·--r---NA·----;·-----NA ---~---NA.- I NA NA ND r1o1 u 

N'iT-'RooE'N.'-Nr-TR.A._r_E_<As~-L-_=~~--=-~-~-==-·~rNo· ~sooflJ"!~--- NA -~ _-.~ · NA _ • .i= No· ~~o~TQl ~~ ~~oofl!T N()J~~QIPJ... --~§o ------ -No rsoo1 ~bo r5oo1 u No(sooflT 
NITROGEN, NITRITE __________ i ND [500] lJ-r-_N~ _____ ; ____ !'J_A ___ :_ ~ [509Ll.J _L!J_I? !?~~~_;_ ND [500J_lj_.l_~~ J5~~] U ND [500] U ND [500) U ND [500] U 
PERCHLORATE 

1 
NA 1 81 36.9 NA i '" NA NA NA NA 1 NA NA 

~ULFATEj_~~~04)~----- -~~--~-=----~=--~:_~~~~oo: __ =---_N,A.. ---~;- --~NA_ ---~-I~~~o~o-~:__I_~~i~~2~~~-=~g~o--~ 1oooo 31ooo 1 34ooo 1422ooo: 
I I 

I -----~-·-·-- ---· -----+- .......... - ...... :. ---- -·--- __ _J._ ______________ ..J... __ -----+-----+' -----t------1 
PETROLEUM HYDROCARBONS • UNITS: MG/L ' : ' ! 

NO DETECTED COMPOUNDS 

0 
"' "' ~.a. I 

C) 
c 
C.l 
'-'1 

--------· .... ... -----·t· ·- __ .. ..... --··r-- .. ·---·---.,------ --------~------------- -+-----~----+---

~ i ~ I ~ : ~ ~ 
------------------

NA NA 

0 
N 
--..l 
--..l 
-.J 
tTt 



Anions and Petroleum Hydrocarbons in Groundwater Samples at Site 35A 
Longhorn Army Ammunition Plant, Texas 

~~~~:n~umber:-~----------- -----~~ ~~:~:: t~~~:~~6 ~:~-t~~~~: -LH!:~07 : t~~~~~ t-~tHHS~~~~:i 
oate samplea:-------~~-~--~------~---i oa/1211996To2/o111996 ~oa/1311996 · o1/3111996: oai12i1996: -12/01/1994-
~~p~__(_~.): --===--=-===~~-~==~=------=J=~:Oo==:=-~~-~~~o() ~ __ : _ ~ o.oo _-- :_ ~ o.oo ~ : o.oo ~-- ~ -=o·~~~--=-

~~~~~~~Eu~~~L~~G/L _____ ~- -~----+-165ooo ~-+- 635oo~o- · · ~~ 584606- --~ ~ --26-o5ooo · ~ 196ooo ~ ~ : NA 
CYANIDE --------~-~--~~f-NA---, ~ NA ~--· ---~NA -· ~~ NA ~. -NA . NA 

NliRoGEN~NirR.A.iE(/\si,.Jf----~ -- - ---~-~-:-- -2ooo -·No [5oofu ,_No [5oo]u ·No [5ooJ u ·No [5ooJ u · NA 
~---~ ------------------~-~ - ---~--~-~------~~j~---~--~--~- ~- - - ~ -- ' -~ ~ .. . . ' 

NITROGEN, NITRITE • NO [500) U NO [500) U NO [500) U NO [500] U NO [500] U NA 
- ------~---~---~------------------~---- ---------- ............... . . - -·-·. ---

PERCHLORATE NA NA NA NA '" NA NA 
---~---------------------- --- -----··-----·------·--·--------- ----------- -----
SULFATE (AS S04) 485000: 473000: 462000: 2550000: 3010.00 NA 

-· ----- ----------------,-------·----·-·----- - -- . ---- -- --- -

PETROLEUM HYDROCARBONS - UNITS: MG/L ~~----~-~ ~ --

NO DETECTED COMPOUNDS 

~ 
P. 
{J 

~ 
~ 

NA NA NA NA NA NA 

0 
l\:) 
-.J 
-.J 
-.J 
OJ 



VOCs and SVOCs in Soil Samples at Site 358 
Longhorn Army Ammunition Plant, Texas 

Location: -~ ___ --~~BS 80~- ___ L __ 35_!3_~~~~ ____ : ------~~~5 BO~ _ _J___':.':i_-_\IY~~~~-0!__-,- LH-WRS 14-01 I LHS-3-30 I LHS-MW-58 
Sample Number: L-~~~-~~~_!!)_~~-:5) -~ ~~~~~~!~1~3!_1_~~(3~_13_~1(3_-~! I LH-W~S1'!_~~1_1 ! LH-WRS14-01_21 LHS-3-30 i LHS-MW58 

Date Sam~~~-~~-------- _____ _1_ __ <l?E~~1-~~8- _: _ -~!~_7/1998 07/~-?~1_!98 _f 0~~!!~~~---- 06/26/1993 , 01/11/1995110/05/1994 
Depth (ft.). ---- ------- __ ___()~0 -- u -- 1.~0 mn- --- 3.0~ ____ _;_ _____ ~:5~---- ___ , 3.00 I 0.00 0.00 

IKG I i : ! 

--- --·-· ·--- --- - - .. -·--·-- t------------------··t-····--·- --·----·-··- ---·· ----------+--.-
CARBON DISULFIDE NO [5.6] U NO [5.6] U · NO [5.6] U : 324 66 I NO [6] U NO [6] U 

!~~c_t-!_L_9R0El"H!!:§NE <TCE)_______________ ---~~£?!111~-- - · f\Jo[f1Tu~-Nb!11J u~j ____ -=-N~Jfh~- = ~- __ 6 1 No [6Ju 1~~~ ' ' I 

SENII-VOL~TILE ORGANIC COMPOUNDS- UNITS: UG/KG - - -- - - ;~--- -------~- - - . ---------------1-------~ ----
-- - ----- -·- -- -------- --------------·--·-------- ---- -- ----------~----------------t--- ------------

BENZO(a)ANTHRACENE 420 NO [370] U ND [370] U . ND [353] U ND [357] U : ND (4000] U i ND [420] U 
sENio(a)F>vfiENE ----------------- ·- -- ----- · - ----390--- No[180J u -·-----NoHsoj u. -:·---ND[sasfu No [5951 u ! No (4ooo] u 1 No [4201 u 
BENZO(b)FLUORANTHENE ----------------- -------536____ -N6(37o] U ---ND(370)u--ND[1176]u ND [1190) U I ND [4000] U 1 ND [420] U 

sENzo<g.h,i)PERYLENE ----25o _______ -ND[:IToTU--. -No[370J u : No [23531 u No [23811 u 1 No (4ooo) u 1 No [4201 u 
cHRYSENE - - -- -~ --- -456---- ----- - t-JD[37oCu - ;- -No (37o]u!-t.Jo[5s82] u -- No (59521 u ' No (4oooJ u i No l420J u 

1
FLUORANTHENE ·---=-~=-~=-==l=----76~===---~~[3!~JQ-~L~_N-D~7o]u 

1 
-_N!>J588)u---~----No[595TLf-tNo [4000] U i ND [420] U 

INDENQ(1,2,3-C,d)PYRENE __________________ ?~~---n ___ N~!~~~_l~_ --~----~~_(370~~~1!_17~!_l} ____ , NO (1190] U I NO (4000] U I NO (420] U 
PHENANTHRENE 370 ND [370] U ND [370) U 1 ND (588] U ND [595] U I ND [4000] U ! ND [420] U 
PYRENE ----------- -~-- -~~=-- ~~ =------560·=- N~f~7Cl] ~· - UNI:}13?<>J~ - i -~~-@~~~-~~== _ND[595jli-- I ND (4000] ~ l ND [420] u 

1
bis(2-ETHYLHEXYL) PHTHALATE ND [370] U ND [370] U ND [370] U I ND [212] U ND [167] U 560 J ! 160 J 

0 
() 
0 
0 '1 ~ 

\ .. 

0 
l\:) 

'I 
-...} 
-...} 
"'.} 



Location: 
--------------------
Sample Number: 

VOCs and SVOCs in Soil Samples at Site 358 
Longhorn Army Ammunition Plant, Texas 

I LHS-MW-59 
-- L. ·------- ----·---·-. 

I LHS-MW59 
-------~----- - -- -- ----- --- - · -- -r1o/os/f994-

Date Sampl~---------~------ ________ _ 
.J~ _0~00 -~ Depth (ft.): 

----~-------

VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 
CARBON DISULFIDE . ND[6] U 
TRICHLOROETHYLENE (TCE) 

------------ --- -:---ND (6) o--
-- -. ·- -·--- ----------

---------·------------
SEMI-VOLATILE ORGANIC COMPOUNDS -UNITS: UG/KG 

-------·--------------------- ----- ----------------. 

BENZO(a)ANTHRACENE , ND [380] U 

BENZO(a)PYREN_~--=---=--=--~=-----~=-===-~--=:-~:~-~~~;~}J[)f3~~-li--
BENZO(b)FLUORANTHENE -----~--- -----~-------" ND [38~L_~--
BENZO(g,h,i)PERYLENE ND [380] U 

----~-~~-----~-- -·--- --------

CHRYSENE ND [380] U 
FLUORANTHENE --- ---------- - -- - '---NO [38ofu-

- ---~------~----------------------~-----

INDEN0(1 ,2,3-c,d)PYRENE ----------~-- _ _ ____ ! _N~_[~~9! ~ _ 
PHENANTHRENE ND [380] U 

I -------------------- --- --··-- ---------
PYRENE ND [380] U 
- --------------------------- ------------------------

bis(2-ETHYLHEXYL) PHTHALATE 49 J 

~~ 
\ ... _..., 

CJ 
C) 
~"'"' 
-..,_,~ 

c 1 
C1J 

0 
~ 
-....} 
"""-l 
--..J 
OJ 



1 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at Site 358 
Longhorn Army Ammunition Plant, Texas 

\ 

~~W.~mber:-_ ---- ----------~------hs~~~f<:!O.s}bsa~~~~io~.~DFD~35;:o~jL-,rbsa;o~~1~!JFD jas~~e~~~~:Sflase~5:o~i;.~JFD L~~~V:~!~~~ 1 
Da~_S.Cl_I11Pied: ------------------------1=-071~?!!_~!~---~- ____ _G7!2!1~~-~-~--- _ ; __ ~?1~!1_1~98 __ , ____ ~!127!~998_t 07/~?!1998 [_ __ ~7/27/1998 ~6/26/1993 
Depth (ft.): , 0.00 · 0.00 1.00 1.00 : 3.00 I 3.00 1 0.50 

PEST~~T~ES - U~_ts: UG/~§ _______ -=--~=------==-=r-=-~=~=~ ==- -~-- -- - __ :-~ ~ ~~~~~~--~~--=--r:=---=-=·-r ~-- ----------
ALDRIN : 170 NO [9.3] U NO [1.8] U • NA I NO [1.8] ::[j NA . NA 

~:~;=~~~ --- ----- n ~---T _--~~OJJ- ~370} • N~~6~~~ - =-~~~~- ~ =N,--1-~ ~-~-
POLYCHLORINATED BIPHENYLS- UNITS: UG/KG 
------------------------------------- -- -~---------

·1 NA . NA 
- ----- ---~-~----------r---~-----~-----+---------1----

NA NO DETECTED COMPOUNDS NA 
--- -···-· ----·--------

NA 

- ----------~------

___ --------· ----· ----T--
4.192 NA 2.063 NA NA 

- -----------------

DIOXINS AND FURANS- UNITS: NG/KG ---------t·----------
----------c-- . __J__ ___________ - -- ~- -

1,2,3,4,6, 7,8-HEPTACHLORODIBENZO-p-DIOXIN ' ______ ~~~~~-
1,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN 5. 765 NA _0:_525 ___ j__ ___ ~~ 0.236 NA NA 

NA 0.373 . NA 0.219 NA NA 
--0.259·----t=~---NA -~•_ND [0.072] U NA NA =J 
_ ___(l~e~---- ----~~-~-~~ __ 0.455 NO [0.256] U NA 

1 ,2,3,4, 7 ,8-HEXACHLORODIBENZOFURAN i ND[3.241j u 
--1---- ----- -- - -- -

1 ,2,3,7,8-PENTACHLORODIBENZOFURAN L __ _3.00~-- - ---- NA 
2,3, 7,8-TETRACHLORODIBENZOFURAN i NO [1_:_~9~} _l) _ -~ ________ NA 
HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) . 69.33 NA 
HEPTACHLORINATED DIBENZOFURANS, (TOTAL) --~------5:765---- - -- NA 
HEXACHLORINATED DIBENZO-p~6IOXINS~TOTAL)--r----11~14f --- . - NA 
-HEXACHLORINATED DIBENZOFURANS, (TOTAL)-:-- -- -5.299- ---------- - ---- NA 

OCTACHLORODIBENZO-p-DIOXIN - -~---=~~~~~~~~~--...,----- ------NA __ _ 
OCTACHLORODIBENZOFURAN 15.485 NA 

PENTACHLORINATED DIBENZOFURANS, (TOTAL) -'1__~-=-~~(~= ~~~~=~ =~ ~~ 
!ETRACHLORINATED DIBENZOFURANS, (TOTAL) -+-- ~~6-~- ____ 

7 
_____ ---~A_ 

~LOSIVES- UNITS: UG/KG 1-=-----==~~=-- --=l~= -- ---=-~;~---
NO DETECTED COMPOUNDS I 

1

1 NA 

c 
C) 
"""" 1.,.! 

0 '1 ~ 

8.984 NA 4.485 NA NA 
----··· -- --- --------~-------------- ---

0.584 NA 0.602 I NA NA 
1.343 _ -- NA---~:---0.574·--r NA _N_A __ _ 

1_:6~~ ~--~ ~- -- --NA _____ oT34[ NA NA 

133.977 NA 241.082 I NA NA 

liE -:~-- --~= '_:D_r0:~:3) uj : =~ j : I 

-- :~-~~=--~-----~f-. ------+---j 
NA NA I NA 

0 
l\:) 

--.J 
--.J 
--.J 
co 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at Site 358 
Longhorn Army Ammunition Plant, Texas 

Location: LH-WRS14-01 LHS-3-30 LHS-MW-58 I LHS-MW-59 · WRSUMP014 i WRSUMP014 WRSUMP014 . -· -- -------------------------------- -------t-- ---------------- --- - . ---------- -- ---r-- -. --------- -. i . ----- -- ---------~- ------------- --r-----~---~~ 

~CI_~~I_e_~_~!flb~~ ; LH-WRS14:!>~~~ LH_S-~:3~ _ r--~!i~_:_M~5_8_t--~.-t~-~V\f~~-~--VV~~LJ~~~14(~::~U-WRSUMP14(0-0.5) , WRSUMP014(3-5) 
Date Sampled: ! 06/26/1993 01/11/1995 ' 10/05/1994 ~ 10/05/1994 : 08/07/1998 i 08/07/1998 ' 08/07/1998 
----------------------------~-----~--~------~------ -------- ---- ( _____ -- -' ------- ---------------------r---------------,-- I 
Depth (ft.): ' 3.00 0.00 0.00 ~ 0.00 0.00 : 0.00 ; 3.00 

~EsrJ~~Es--:.uB!r~-:=LJGtKc;-·-------------- - --- - +-- _ _ __- ~- ___ __________ _ . _ _ _ _ _ _ ; -_-_-__ _ _ -- _-~~_]=-=-:=-=~~:.I=-~=---==~~ 
ALDRIN : NA . NA , NA NA ' NA 1 NO [1.9] U i NO [1.9] U 
----~--------------------~----~---~---------·- ---------- -r------------------1--- -- -·- -------------
p,p'-DDE NA NA • NA : NA NA ! NO [3.9] U : NO (3.9] U -------------- -------------------·----------------- --- ·--· ------- -,----------------+ --------
p,p'-DDT NA NA ' NA NA ' NA I NO [3.9) u I NO [3.9] u 
-----~-~--------~-----~~ ---r - ----- --~- - --,---------------------~-------~-----

~----

POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 
--- ~- ------ --------'-- I 

NO DETECTED COMPOUNDS NA NA NA NA NA -~ 
-~---!---~----------- ----- ------; 

-----·----- --. ---- ·---

DIOXINS AND FURANS - UNITS: NG/KG 
1 ,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN ~--- ----NA 

-+----- -
1 ,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN NA 
1,2,3,4,7,8-HEXACHLORODIBENZOFURAN _______ _, ___ - ---NA -- ---

- ~-~--------- ----------

- ------ ~- ------- -- --+ 
Nj\ __ J ____ ~/1.-
NA : NA 
NA ~-- --

______________ ..; ....... _~----- ___ j ____ _ 
i I 
i I . 

--- .... ,------·-·--·--------- ---"-- ---- -------~-------. ------~-
NA ' 18.068 i NA 3.553 

-----!i~~~~--~-t=~:~ 938-~=~~==t~~--==B~~-- o.248 

_ NA __________ L __ .!'![)_ [0.2] ~-----J·---~~------: _NO !~·215] U 
1 ,2,3, 7 ,8-PENTACHLORODIBENZOFURAN NA 

------------------ ----~------------ -- ----

2,3,7,8-TETRACHLORODIBENZOFURAN NA 

NA NA 1 ND[0.171]U i NA 1 ND[0.195]U 
NA--- - '- -NO [0.296]'U'--,---- NA ---'-- NO [0.196] U 

HEPTACHLORINATED DIBENZO-p~DIOXINS, (TOTAl..) -- -- - --- NA 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL')' - ---- - NA 
HEXACHLORINATED DIBENZO~p:DlOXrNS~--(TOTAL-) - -: -- - NA 

1HEXACHLORINATEDDIBENZOFURANS, (TOTA'i.~)-- ------- --. NA 

NA NA 

NA NA - -----
NA NA 

NA -··- . --==~7~365~---==:--=~-=-~-~~~--~ . _ 3.553 --t 

NA 1.348 NA l NO [0.14] U 
- ------·------- -- . -------- - ------------------------i·--- .. 

NA ND~~: 186J lJ---------~~~~-~ __ NE_J0.219] U 
NA 0.865 NA NO (0.143] U 

-------------------~ -------

OCTACHLORODIBENZO-p-DIOXIN NA NA NA NA -- --+-- --2164.093 J NA 237.982 J 
~--~~----~---~---~------~--

OCTACHLORODIBENZOFURAN NA 
1
PENTACHLORINATED DIBENZOFURANS, (TOTAL) NA 

NA NA 

NA NA 

NA ---- --- - 1.721-- ------- NA NO [0.259] U 
------------- ------~--··· -- + 

NA NO [0.179] U . NA NO [0.204] U 

TETRACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA ---- .. ---NO (o.296] U --:- - -- NA . NO [0.196] U 
-------- ----------- ----------- -------------~-------

-----------------+---------------

EXPLOSIVES - UNITS: UG/KG ! 

NO DETECTED COMPOUNDS NA NA NA NA 

0 
c.:., 
Ci 
('; 
,.-,-, 
~. j 

(_" 

0 
N 
--..] 
--..] 
00 
0 



Metals in Soil Samples at Site 358 
Longhorn Army Ammunition Plant, Texas 

Location: 
1 

3585801 1 3585801 I -~~85!!~!-~: -~_!:!~RS1~-01 _ 1_~H-WRS1~~~!_~_L __ !:_~S-3-~---- LHS-MW-58 LHS-MW-59 WRSUMP014 
Sample Number: 3585801(0-0.5) l 358S801(~·:3ft3513~13~~i~~tt l._t!~~R~14-01~ ~-H-WR~-1~~-2 i ----~~~--~~~~- ~ _ LHS.:-MW58 LHS-MW59 WRSUMP14(0-0.5) J 
Date Sampled: 07/27/1998 j-~07/27/19!~-- 0?12!~~~~~- ~ _ 06~~-~~1!_93 _ _: __ 06~~6/1993 --~- ~1!~-~!1~95 __ _,_ __ 1~!~5/1~94 10/05/1994 08/07/1998 1 

~{=~~~:~NJ_T~!_~[ o.oo L- 1~~~==--~r:==~====-~-==~-====~:-~=~l=~-=-3~o_o=--~==~~ __ o.o~==-=l==-~-~~~o~~--- o.oo , o.o~------
ALUMINUM : 5900000J : 8100000J: 13000000J '· 18600000 1 9810000 5110000 3300000 4190000 NA 

~.!'!!l~oNv _______ ~-----UP_ !~~~~t ~---L N_D !~~~~L~~ I NO !6~~oT~~-~ ~l?-n 13o~ l!=I No Tf36oo) u ~-o po1 oo1 uJJ No (85oo) ~~J t-J~!~?~g~ _l!J ~~--- ~-- _ 
NA ARSENIC I 6570 ! 3630 . . 4470 . .. 3150 . ' . 3270 .. 7500 J ' 1600 J ! 2000 J I 

8ARIDrV1~-~-~---;--55oooT~-T~--nooo::i·--r-·7aoooJ ---:~ --446oo ______ ,- -·jagoo ,. - 1nooo~·-;-- aoiao·-~~-~19oooOI ___ NA 

~~~E~~~~~u~ N~u~ oosQU 
CHROMIUM, TOTAL .I 35000 J I 22000 J : 15000_L _______ 15~~~---. -·- .. 11700 ------ ~-~~~~~_.!____ 9100 16700 ' NA 
C08AL T i NO [5600] u I 6200 J ; 5800 J 2980 2460 7000 . 5500 24100 NA 
COPPER·--=------~ND(2810)u--t-357o J-~-: t-- --~1~~-~~=~:~=-~990==-===--=--~_--s?~o--===-~=====t~aoo ___ T 3600 i 3300 I N_A ___ _ 

IRO!!_________ 1_~9000~~-~ 15000000 ~~l~-~ ~~~E~~~-~-- ·d- 17~000~E ------'- - 1~~~~~~~- -~-~ --~!000000 ~ 6200000 ! 12800000 I NA 
LEAD I 31100 I. 8030 : 8260 29400 ND [20500] u 40300 9500 : 13600 I NA 

:~:~~~ t NO ~:~:~I u l= ~~~~: ~ -t ~:O~L _:_ _:::72w: -=-~ - s;~~~()_~ ~:- ~~~~~ ~- ~~~: ' 1:~: i : ' 
~~~~~RY i N~~~~O~U -+-~1?1-p-~+-~71~~~~==-~--~~~~)_~~=-=- -~~D~~]U --~·-·- -to~=~=~--- ~~ ---+_N_D-:-~:--:-~--=-]_U--+!--~~--

1 ~~~~ I ND [560000] ~ 810000 ~=-! =~__8§9E~ ~~=:--~~--~-}~?000 ~~---~~-= U ~~~7~~:~ ·=-~~ ~- u __ 2_4_1 0~-0~ - ,_ - 26900~-+-! 99000 
SELENIUM I 4120 ! 1300 __ : ___ 155~--~.L_ND[~~~]_lJ_~J~~_I?_!~~~~!~------51~_. __ 210_~-t---:-:-:=-2=2-=-0::-::-:-:-+-----:---:-

~~~~~ \ N~~!~~~~~ U ~ N~~!~~~~~ uf~~}~~~~~U U~---· ~~ -----: -~'2k~!_':1___: .t-!~ ~~~~-~ ~'?~~~~1~.-L ND ~!0] U 
--~---~---+--~---~---- ··-----~-~- ··----··- --·- .. . -- . ·-----~-----· ----···--------~ ·---- ··~ -- - . --·· ···- ··- .. ------ --~~-- .. ~~------J ... 

STRONTIUM : 6300 1 10000 ; 18ooo : 11300 _ i _ _ 9620 _ _ . 31900 : 9ooo 1 ND :=:-c(6=2o-=-o~) u~----:--:-

l~r~~~u~ -t-:=~~ ··! Nr~:~f~!~~p=--=2~t r--~~f···-p~~~:::ND:~~~~! U ~No ::~::01 U ,. 

0 
(..j 
c.:; 
0 
,..~ ... 
"". J 

~ 

0 
l'V 
~ 
~ 
00 
1-4 



Location: WRSUMP014 
sample--Number:~------~-:~ wRsliNIPo14{3-5f 
-~-~ -------------j-- -~~--------~-

Datc::._~mp~~d: ____ ~-----L-~--08/~7/19~-~- __ 
Depth (ft.): ; 3.00 

-------1-- ---------~---
METALS- UNITS: UG/KG i .A:CiJM"INUM -- ------~---~ ~~-- ~ ~NA-- ---- -
~-----

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 
-----------

CALCIUM 

---;----- NA -----

NA 

NA 
~-----1--ND[saa] u -~

---NA~-

------~,- - --NA 

CHROMIUM, TOTAL --~--~----NA ______ _ 
COBALT 

COPPER 

NA 
. -----------------------------

NA 
--- ---~-~---------------

IRON NA 
-~---- --1------------ ----

LEAD NA 
I ~----------------------

MAGNESIUM ' NA 
MANGANESE---~---~---~ -~ - NA- ----- --

MERCURY NA 

I 
POTASS~--~-~~---,-~-- -----NA -~---

NICKEL 11000 

_____ ____, ______ _ 
SELENIUM . NA 

I ~--- ---~-------~ ----
SILVER 1 NA 
SODIU-M----------:---~-NA ~-------

STRONTIUM ---1---~~~-

THALLIUM NA 
I -j~-·----------

VANADIUM 33000 J 
Zl~--- -----~~1---NA ----

C) 
C..) 
c 
c..~ 
,..-,16._ .. 
(-

Metals in Soil Samples at Site 358 
Longhorn Army Ammunition Plant, Texas 
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VOCs and SVOCs in Groundwater Samples at Site 358 
Longhorn Army Ammunition Plant, Texas 

\ 

!-:_?~a~tion~: ~-- _____________ ----~--- ________ 1_~~~~01 __ ~ __ 3~~~~1-l_l-l~~vy~a __ !-:HSMW58 ___ Lt-1~~~5_8__~ ~t-J_SM_~5_8_J LHSMW59 LHSMW59 LH5_~_W_5_9 __ 

~~~P~-~~;};!=~===~-=---_----=---=~ ==~ ~= .. Hf!::~J;~~~~o~:~5

:9s~~~~2~~~t::~':;~~~~
8

l~~-~~~~~2;;1:9s ~~f;!:::-rH~;:;i!~~F= 
e~t.~~~~ORGA-NJCCOMPOUNDS--UNITS:UGfl-------+---o.oo - -~---~~-- ---- ~=~~-- ·---- o.oo - -----~=-~-~-----;-----~:~-'!---+ o.oo I o.oo o.oo 
--------------- ----------+----------- --- ---------- ----- - ------ ·- -- ··- . -----· -------- ·--- ---- ------~--~ _ _j__ __________ _ 

~1,1-TRICHLOROETHANE . i __ f'J!:>D!.LJ. __ N£:)l1Jlj ___ : ___ - 1~---·- -- .. ~:_96--- - ____ 2~~~----+----~? ____ ~o [1~ NO [~J_U I NO [4]_Lj __ _ 
1,1-0ICHLOROETHANE NO [1] U _ NO [1] U , NO [1] U . NO [1] U 2.1 NO [5] U i NO [1] U i NO [1) U i NO [4] U 
1~1-~olcHLoR:oEi"HENE·--------------~------------- _ ·-- No[1]u ·-NoFiu -· _ 1s __ 4.2 2s.4- ------: sa-----~--t.Jof1fu-r·-Nof1Tu! ___ NoT4ru~--
1-:2~4-TRICHLoR0s"ENzENE -------~-~------- --Nb[fju -·-ND£1iu -- t.Jor1fiT · _ ND[1JU - ND-£0.32f[f:- ---NA--it.J[)£1JU i ND£1JU _I No[4]U-

~~§'f~~~---- ==-=~------ ________________ :~~==-~-------t .. i6T5f':J-- :~--- --2.4- -~-:~-- NA ___ -- -- ND [5! u ---:---~-~-A ---:-=B~0§f~=~~_No !!~f'J[) !5j u-- ~- ND £201 u 
BENZ~~---------------~-----------nuu ___ ND[1]U ___ ~D£1ll!. N~!1!U _______ ND[1]!J NO~~:~Jlj ___ 3J I N0[1]U I ND[1]U I N0[4]U 
CHLOROBENZENE NO [1] U ND [1] U ND [1] U NO [1] U 2.6 , 2 J 1 NO [1] U ! ND [1] U 1 ND [4] U 
CHLOROFORM -- -------------~------------ND(1ju ___ ND [1) U -· -No(1ju ______ ND[1ju ---- --()~8-----r-NO [5]T!i-No [1] U I ND [1] U NO [4] U 
TETRACHLOROETHYLENE(PCE)-~-------------------- NO [1]lT. -ND[1J u : 8 -· - - 9~5 7.9 ---·- - __ 2_1 ___ ------r-16 ____ 1 7 6 
TOTA~iJiCHLOROETHEN_E __________________________ , ___ -NA ___ ------ -NA ____ --·-- NA NA ---NA ___ ,_ ______ 7 ___ ~ NA NA NA 

TRICHLOROETHYLENE (TCE) __________________ - T -ND [1JL{ L ND [1]U ___ - 9 9.4 -- --11-.-5··-----:---NA------:-~- 249 

TRICHLOROFLUOROMETHANE----------------~-~- ----ND(2j u . NO [2ju ---NO [1fU ND [2fu -- --2.3 ________ NA ____ rND[1] u--:---t--------:-c=-
300 

ND[2] U I 

cis-1 ,2-DICHLOROETHYLENE - -- -- -·-------- -- ------ -- .N[) (11 U No' [1) U . 1.8 0.53 . - -2.1-~ -----NA-,--N6[1]u 
------·----- ------------------------------------------ l _______ ------ ---.--- ----,--- -------~~---------=--------+--

NO [1] U 

--------------------------------------
SEMI-VOLA TILE ORGANIC COMPOUNDS -UNITS: UG/l 'I 

N0[10JU-~ 
------------------ -------------

1.6 
------ __ ....._____..__ ___________ _ 

ND [10] U 3.6 ND [10]U ' 3.4 
No £10] u --No ·ro.92fU--,--NoHofiT~-----1:4·-__,____ 

(.,~ 
C.' ;~ 
..... ~ 
c..'"' ,_. 
,~~ 

'· 

ND [10] U 

330 
ND [8] U 
N0[4]U 

NA 
NA 

0 
l\:) 

-...1 
~ 
00 
w 



VOCs and SVOCs in Groundwater Samples at Site 358 
Longhorn Army Ammunition Plant, Texas 

Location: ' LHSMW59 LHSMW59 
sa-mple Number:--------~~- --- ------ -------- _,_ LHs-:Mw~59 ~-t.:t:is-Mw:s9 

pate 5ampled:-:_:_=~===~~-=-=~~-=~~===-======---=-:=-~~~!3_1Ll~~~-~ 12/1-1/1994 
Depth (ft.): 0.00 0.00 
VOLATILE ORGANIC COMPOUNDS- UNITS: UG/L -------~------ - ----- -~ 

1,1,1-TRICHLOROETHANE 9.7 NO [5] U 
1. 1-olcHLoRoETHANE---------- ------- ---------- ---Noto~2f_Li _____ -No[51 u 
~-~-~~ ----------· --· ·-- ------- --- -------------- --- -- . --- - . 

1, 1-DICHLOROETHENE 2.2 ND [5] U 
~4-TRICHLOROB-ENZENE ------ ---------- -- - -- --- 1.5 - - NA 
-----------~-------------~--------~------- --- ----- ----------- ------~ 

ACETONE NA ND [1 0] U 
----------------- -------------~-- ·------------------ ------------------·-- . -

~§__~Et-J~----- ________________________________________ !'J~J0.2L~ ______ ND [5) u 
CHLOROBENZENE ------------------~0 [0.~-~- _____ _1'!_'?__!5) U 
CHLOROFORM ND [0.2) U ND [5] U 

------------------------------------------- ----------- ---------

TETRACHLOROETHYLEN_E(PCE) _____________________ ___ __: _ _____ 16y_ _____ ~ ______ 1~- _ 

TOTAL 1,2-DICHLOROETHENE ----------------L- --~,\ ______ !'J()j5] U 
TRICHLOROETHYLENE (TCE) ____________________ --~~?- --~- ____ !'J~ ____ _ 
TRICHLOROFLUOROMETHANE 2.7 NA 
cis-1,2-DICHLOROETHYLENE -----~- - ----- -- ---- -t·iD [0:2)0- ,- NA 

---------·- ------------- ------ ~- ---------------·---

I - - - -------------- - -
SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 

-------------
Dl-n-OCTYLPHTHALATE ~ ND [1.2) U ND [10] U 

I ------------------- ------ ------·------ ----------- -- - -- -
bis(2-ETHYLHEXYL) PHTHALATE ND [0.92) U . 1 J 

c 
C.) 
c 
(.; 
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"' ' ,.._ 
~+·•· 

0 
tv 
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00 
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Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 358 
Longhorn Army Ammunition Plant, Texas 

Location: i 3~~~!>_1--+--~~~~~~--~- ~~5B~~~2-~~L!"iSM~~~~-_!-J-!~~~S!_L-~SM~58 LHSMW~ LHSMW59 LHSMW59 
Sample Number: • 35BWW01 ! 35BWW01 REFD ~ 35BWW02 ' MW-58 • LHS-MW-58 I LHS-MW-58 LHS-MW-58 MW-59 LHS-MW-59 
oate sam pied: --tf1108/1998 T ·· ·11~/o8i1998___ 11io8h998-;---o2t1 oi19ss--:--o-5/20/1998_T_o8t21/199s 12/11/1994 02110/1996 o5t20t1998 

~-~=~=~~~~~~ ~~~=~ ~~~~~~-J~~~--~-~~- QOO r~-0~ 
INO DETECTED COMPOUNDS ______ J_ ____ NA~---+----- _NA . ----~A_---~~ - _---T- ___ NA ~-----'.---~~~-- NA I NA I NA 

-- --- ---- -- --- -··-- ··---~-------· ~- ---

POLYCHLORINATED BIPHENYLS -UNITS: UG/L ! 

NO DETECTED c6MPo-u-Nos~------ ------T~-~--NA NA 
~-~-··~-------------------~---------~~ ----- - ~---~------- ·-·-

----- --·-·-- ------------·--·-------

HERBICIDES - UNITS: UG/L 1 

--------- ----------------------··· ------------ -+-------------- o---

NO DETECTED COMPOUNDS NA NA 
' I _T _____ _ 

~1_9XINS At-.J_l)F_~~~_!!~ ~ ~-t:J_!_TS: P_~I::_-~---=---=-1===~~~-~~-L- ~ 
1,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN . NA I 

1,2,3,4,7,8-HEXACHLORODIBENZOFURAN--- -x__ NA----+--- NA 

HEXACHLORINATED DIBENZOFURANS,-(TOTAL)-~ i -NA----t-~ NA 
·--::cc-~=-=-=::cc=-=c-:-::::------~--------------~- ·------ --- ~ -- ·----+---.- -

OCTACHLORODIBENZO-p-DIOXIN : NA ! NA 

NA 

---,-~-·--- ----- ---·-·- --- ··-

EXPLOSIVES- UNITS: UG/L ----------T-- -

' I ! I . ----~-·-·· --· ------------··---- -- _____ _l _______ l 
: I I 

- ---------------r--- ---- -~-----------t---~--·-~··--------+-~-----

NA NA ' NA ' NA NA NA 

----- ------ -~ - ----r- -- -~--~ ----:-----
·--------

NA NA NA NA NA NA 

-- ________ ,_ ________ ------------.-------~----

NA 
NA 
NA 
NA 

--Np;~~-~=-- _!JA~~ ____ NA NA NA NA I 
~ : ~ ~ ~ ~ ~ 

~ ~ ~ ~ I ~ ~ 
-~-----~--~--~---- -------------------~-------------~~------~-----

NA NA N~------~--- NA __ ~·-'--~~~-· NA 

----------- ···----~- ---------~-----T-·-------~------

I 
---------~------- --- ---~- ----- -~- -~· .. +------~·- ·-· ----- . -
1,3-DINITROBENZENE i NO [0.13] UJ ' 
TETRYL ------~ ---~----:-ND~[o:26] UJ 

No ro.13J u · No[o_13] u i No ro.T3J u; ~-Noh.3fu -- Nofo~13fu: No-ro~12F.J-r~ o.1-j-·NI5-f1.3J u · 
ND (o~26j u NO [0.26] u ,- 0.41 -- -NO (2.6)l.T-~-ND~[()~13] U~-~-Ni5[o~37j lJ-~. -o:072J~, ND~[2.6] u 

c 
~"'"'.· '-.A.: 
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Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 358 
Longhorn Army Ammunition Plant, Texas 

Location: ! LHSMW59 LHSMW59 : LHSMW59 
Sample Number: · - --j--i.HS-MW-59 Ti.HS-MW~59 t LHS-MW~59 
-------------------------------- ---------.----- """t-·-- ---·· -------·--+------------ -- .. 

pate ~!~~l_!d: --------------------·· __ ]__~8/21/~~6 ._ ~81~~~~ 9~8 __ j_ _1~/11/1 ~~"-
Depth (ft.): I 0.00 . 0.00 0.00 

PESTICIDES- UNITS: UG/L ----=--l=~~::·~~~~~-~~ ---_ ___ _ -···· ---
NO DETECTED COMPOUNDS . NA NA 

1---------· -.....-------

----- -
POLYCHLORINATED BIPHENYLS- UNITS: UG/L 1 

------------------·- -~----------~---------------- --
NO DETECTED COMPOUNDS NA NA 

--~----'~----~------- ~---- ----

----~------------------------------- ---------------- ---------------
HERBICIDES - UNITS: UG/L 

··-----~-------- --- ----------
NO DETECTED COMPOUNDS NA NA NA 

DIOXIN·s AND FURANS - UNITS;PGiL-----------~-------- - - "-- ---

1,2, 3,4,6, 7,8-HEPTACHLORODIBENZOFURAN _____ 1 NA --5.15Tu ! - -- ----NA ____ _ 
1 ,2,3,4, 7 ,8-HEXACHLORODIBENZOFURAN _ __j_ -NA ___ -T--5~225-J·---+--- ----NA 
HEXACHLORINATED DIBENZOFURANs: (TOT,6_~) ________ f\l~_ --=~~1~~~~- ~=~-~ -~~}J~=--~~ 
OCTACHLORODIBENZO-p-DIOXIN NA . 20.87 U NA 
--------------------------------------

I --------------------------
EXPLOSIVES- UNITS: UG/L 
1 ,3-DINITROBENZENE ND [0.13] U 

I ------------------ -----·-------------· --
TETRYL , ND [0.13] U 

,-. ..... ,~ 
~" .... ,.~ 
c· 
(._~ '·; C" 

NA ND [0.12] U 
- -~ ----------------

NA ND [0.37] U 

0 
l"V 
-...I 
-.J 
00 
OJ 



Metals in Groundwater Samples at Site 358 
Longhorn Army Ammunition Plant, Texas 

loc~tion: _________ J_ 35~VIJW01 1 3~~~0~ _I l!i~~~58_~--~H~~W5~ ~- LHSMW58_ : LHSMW58 . LHSMW59 ~-_l:t:!~~W~~- LHSMW59 LHSMW59 
Sample Number: ' 35BWW01 f 35BWW02 I MW-58 ' LHS-MW-58 , LHS-MW-58 LHS-MW-58 LHS-MW-59 , LHS-MW-59 LHS-MW-59 
DaiOSORiiifOil: ~~J11/08/1998 _! 1/05/19!1r~il/1994_ 05/20/1~·8 : 08/!111996 12/11/1994 : 02/1 0/1996 : ils/20/1998 12/11119~4 
~~;~~~·~UNi-TS-: UG-/l--+-~~-1 _.!>.00 __ _.!>:0_()_ __ -~- -~·00 --~-- - _0.00 - - - 0.00 - - 0.~0 - '- -- ~~0 0.00 

ALUMINUM T23o0--t--26oo-- --49o-jNo[2oo)u_i ___ i19J _ _. 39oo ·- NA - ·'NoTioo]ut--:ros::J-, -470o-
ANTIMONY I NO [5] u ~[5fuTN[> [25] u --,.--ND[5] R -iuun - 80-T -- N6 (1 oofiT:-- NO [60) -LJ-- ·----NO [5) Ff-r-------s5J NO [1 00] u 
----- -- ------------ ---r---------+-----------L--------------- L------------ ________ _ _,___ __ _ _ . ____________ .! ____________ _ 

ARSE~I_C f NO [1 0} U 1 NO [1 0] U j __ NO [2!_l!_ -r--,-NEJ~~!l! __ , NO [1] U NO [2] U : N~ [2) U ___ -~~!~~_!:! -~~J!!__I:!_ _!'JD [~ ~- _ 
BARIUM 1 NO [200] U I NO [200] U I 83 NO [200] U 70 J 110 299 NO [200] U 207 130 

~~RYLLIU~ ---- -- _____ · -~~!~·5J u t_N~ 1o~5f ~-r ~p !0-?J ~::-No 1o~5Tu :·- NO [6) u - . -NA-~ - ~--- -N~[_~j u·---~ --~~0 !~:.~!.~ I NO [~_l!_j_~N_A __ _ 
'cADMIUM t ND[0.8JU i ND[0.8JU 1 o.3 . ND[0.8JU ND[6JU ND[10JU .ND[10JU ND[0.8JU/ND[6JU 1 ND[10JU 
______________________ _L _______ _____j__ __ ------a+------------~--- --·-- -- ---- -,------ -----------------·------------------------ ----
~~~~~%M. TOTAL : NO [~~~OJ ¥D~~~OJ +-~:.~o -+- N;:~~ u ~ -N~3M~f u-----

9~~o ___ . N~wgf~--- ---N~n~u+ N~~~~J Ju 1 
35

2
5
1°

0 

~~~~~ -~· = ~...... -; ~~~ :~~: :jl~~ r;~~ i ND ;23SjU; =~~ ~}~~ ~ ~ ND1 ~~I U_ .• -~~ ~~m .. : . NO ~~01 u , -~~1~: ·~- ! . No !2~] U +~~ :;~ ~-
- +----------------r---- - - ------- ------------------------ ------ --- "----------------l-----:---=---:----+---=-

IRON 2600 J 2600 J ; 1200 , 150 : 139 J 7300 
1 

343 _ 280 i 45 J 7000 
L:EAo________ No £3J u i No £31 u 1 No r11 u , No £31 u -T -No i9o)T1--' · 3.7 -- ,~-"Nof3ortT' --No r3ftTTNo £901 u 3.9 
MAGNEsiuM :No £5ooo] u · No[5oooru:--14oo ---N"o[5oooiu,. 187oj- ··-- · --46oci-- -- ··111oo i --~ --19ooo--~aoo J 

' ----+---------+---------~----- -----------:------- ------ ------ --- ------- ~- ------------1------------
MANGANESE 72 1 52 i 67 ' 16 . 55 J 180 201 237 i 158 
----------~-~------- - -------------~j----- - -- ---- ·-- __ , --------------------- ----------- --------,-~-----+----

MERCURY , NO [0.2] U . NO [0.2] U ! NO [0.2) U . NO [0.2] U : 0.04 J , NO [0.2] U NO [0.2] U , NO [0.2) U ) NO [0.02] U 
Nicl<a--~--------r·N5(4oflT'ND[4oJ u -:"No [7:sru-~- ~No[4oJ u --: 23 J : ___ ___·· NA-- . :- -- ·sa··· -- : -No[4oT u·-r -25-:J--
POTAssluM , No £5ooo) u: No[50oo] u ~--67o-- ·-No[5oooi-tf~:- 736} ---N-o i2ooc>J u-------18-5oJ ---i No[sooo]UT-1650-J --
sELENiuM : ND£5JU ·: ND£5JU 

1 

-Nof2fU--+---No[5fD ·:-----NoTifiT · ilio[2]u----:---~-:i.4 ----t--~-ND£5JU ND[1JU 

~~;;:_:- _ =[:;~~~-~ ~~~~~~~~~~~~r~~T~~~~~i;;_f~=Ef~~~~~~~~~:u=~ ~~~ N:~~ ~ 
~~N~~~u-~----------i-No 

1r.18o~ruT :~r~~aYt--iJJE ~~!L~t-N~{~b[u-~_,_ --- -
9~/ -t- N~ ~~ollJ ·_: _N~ ~~1 

LJ ·+ N~!H~~~u /--~~~~!.~- -~~~1°LLJ ___ ----
1 

vANADiuM ----- -~No £501 t.JT--No~r5o)u -1-~2--- -r..io[so] Lr-·:- No-r2-ofu_r___ -NA ---~--'NoTfojl:i-1 'No[sofu- No r2o] u NA-
ziNc·----------~---~! ---3o ____ t-~-3o·--i-3s-; -No120]o·r 34 J- --r --4o--r- -21··- --t-No120fu-~ND12oTU -37~---

C"": c·, 
(' 

c· 
::1) 

"-J 

0 
N 
~ 
-.J 
00 
-J 



VOCs and SVOCs in Soil Samples at Site 35C 
Longhorn Army Ammunition Plant, Texas 

Location: ···------·---- --~---~5~~E3~! __ ---~- __ 3~C::~B01 __ --~ _ 35CS_B01 . LH-DL1 02-~1 i _!:!i·D~ 103-01 1 LH-DL 104-011
1 

LH__:DL 105-01 
Sample Number: ! 35CSB01(0-0.5) , 35CSB01(1-3) : 35CSB01(3-5) , LH-DL 102-0fT LH-DL 103-01 LH-DL 104-01 LH-DL 105-01 
Date sampled: ··-··---------------:----o7T27/199a·-----o7J27/1998 · ·-- o7J27i1-si98····-~ --os/o-3/1993-ro-7/25/1993 o8/04/1993 1 o8/03/1993 
-----------·--· ·····----------------·----·----·-·--·-- ••• - ·-···--- ------ ·----·- -· . ---· -· -- -··-·-·------------. _______ ____J__, __ _ 

~!Pt~_~ttl_:__ __________________________________ . J o.oo 1.oo 
1 

3.0~ 2.00 ·-·- 2.0~---+---~_:_!l~---l------~·oo __ _ 
VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 1 

' • 

1 i 

-AC_E_T-~N-__ E-._=----==·=-~---------------------·--· ---~-~~E~I?_2) __ ~~-~~-- :_~DJ22] ~--~:. ___ N~-J2?Jt£ -~-~~PI~~ofiJ .. ~== ND[100] u I NO [100] u r-N-D-[10-0] u-

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 
' -_____ j --- ______ _l _________ _ 

BENZO(a)ANTHRACENE ---------·------=· ~==_H~[3SO)U ==· ~£:)j~~9fl) ___ ~ _ N_D (~jOll.J====N~~3ofi.J~~i -... ND(33of(TJ}io [330] U NO [330] U 
BENZO(a)PYRENE NO [180] U ND (180] U NO f190] U ND (330] U : NO (330] U I NO [330] U NO (330] U 
sENzo(b)f:-cuoR.AN-fHENE ---· ------ --·---- - ----- -- · -· No-[:isOJu - · No [360J u ; ·No[37oru·-,- ·No[33ofu·----;;.ro[33Qfu-rNo (3301 u No [3301 u 
--------·-----· ·------------------·--------. ---------------------·-·-·- - ---- ---·- -···--· -- ----------+---------+-
BENZO(k)FLUORANTHENE ND [360] U ND [360] U . NO (370] U , ND [330] U : NO (330] U NO [330] U NO [330] U 
BENZYL BUTYL PHTHALATE -----ND(36-6fu ____ ·-ND-[360)U-:No[370JU-----rND (330] U _ NO (330] U NO [330] U NO [330] U 
cHRYsENE ----· - ----No-13soro ----· No [3sonT· -----No [3701 u-:--No r33o]i.J:No [3301 u No [3301 u I No (3301 u 
ot=n:BUTYLPHTHALATE--------------·------------m- ---- --ND[36o]"u- u- N-0(366) o-·--n~J[).[37ofu-~--ND-[33~-ND[330] u NO [330] u I NO [330] u 
FLUORANTHENE ·----·----------===~=--~=---=·=~~0 E~_c>I-Q_·==--~~~-@~0] ~-==~-_-No(376)lT~.-NDQ~LU --~0 (330] U NO (330] U NO [330] U 
PHENANTHRENE NO [360] U NO [360] U NO [370] U NO [330] U NO [330] U NO [330] U l NO [330] U -----------·------··---------·----------· ---- ·------·------------ --···-------·--------------··----------- - --+-- I 
PYRENE . NO [360] U NO [360] U NO [370] U NO [330] U . NO (330] U ! NO [330] U : NO (330] U 
biS<2-ETHYLHEXYL> Pi-irH.A.iliE"-- ----- ·---------- ---- - - - -r\Jo[3sofu - No[36oj u- ---No 137o1 u · ,.. - --5a·o·-- --:--f.io[330Jui No [3301 u l No [3301 u 

0 
CJ 
0 ,. ..... 
~ .... ·~ 
"" ' ·--r u .. 
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()) 



Location: 
---~---------- - ----------- -------------------·---
Sample Number: 
------------------------------------------
Date Sampled: 
-------- - - -- -----~---------~---------- ----------
Depth (ft.): 
-----~---~------~--------------- -
VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 

VOCs and SVOCs in Soil Samples at Site 35C 
Longhorn Army Ammunition Plant, Texas 

LH-S102-01 LH-S102-01 LH-S102-02 LH-5102-02 LH-S103-01 1 LH-S103-01 LH-S103-01 
' LH-S1o2:o1~1 -LH-S102-01_2; LH-S102-02_1 ___ l.H-S102~o2_i· i:.i-t-5103-01 ~-S103-01 2 LH-S103-01 3 

-o8/o3t1993 -·- 08/03/1993 - -o8/o3i199~ -~~~~8/03/1993--:--- ri!~~~-93 ___L 07/24/1993 .-~!!~~~-993 --
0.50 4.00 0.50 4.00 . 0.50 : 4.00 9.00 

r- . -- --------- I 

--·· --~ ---<--

NO E ~OJ -Li~-~=:· N_!:l_ [1 00] u i NO [1 00] u i NO [1 00) u ACETONE 

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 
iiENiO(a)ANTHAACENE ----- ---- -
BENZO(a)PY-RE-NE __________________________ -----------

BENZO(b)FLUORANTHENE ________ _ 

BfNZO(k)FLUORA-NTHENE ------

BENZYL BUTYLPHlHALATE 
CHRYSENE 
DI-n-BUTYL PHTHALATE 
FLUORANTHENE 
PHENANTHRENE 
PYRENE 

·--- ··--··--~-~-

bis(2-ETHYLHEXYL) PHTHALATE 

~...-, 

(~"' 
r'::) 
C.,.) 
c; 
6' 

NO [100] U NO [100] U NO [100] U 

-----+--------

ND [330] U__ _ ND !3~9! ~ _NI:)j~30! I.J _____ N_£:> p~O)_lj ______ NO [330] U ! NO [330] U NO [330] U 
NO [330] U NO [330] U NO [330) U NO [330) U NO [330) U NO [330) U NO [330] U 

Nf?_@~~l~--. No [3361 u -N~E~~lQ_._~~_N_[)13~oj~-~-~-~~_No[33oT-u--Nb[33o]u~-ND[330]u 
ND [330] U NO [330] U NO [330] U NO [330) U NO [330) U ; NO [330] U NO [330) U 

- -No [33o]i.( - Nof33o] u ·- No [33o]D---·---N[) [33o]u-----No [3301 u · No (330J u I No [3301 u 
ND [33-cij U ND [330] U ND [330] U ·----NO [33o) U --N6[336~- ND (330JU---~ND(33o)u--

--- -ND [33o1 u . No [33o] u -No-I33oru· ----No t33o)t:T -, - NoT3361U __ ,_ No [3301 u No [3301 u 
-- No-f33oi fr -· No t33oi u -- - No f33oru --- ---'N-6[3361 u- - -No -[3-3oJ -u-4-ND[330Ju~330~ 
- -No-[33o]u --- ·No [33ofu___ ND[330]u ______ -NoT33oTu ______ f\loT336fu-~---No [330J u , No [3301 u 

No-f33ollT No [33oTD ·No[33o]u-- --- NoT33oJu _______ Nli[33o) -u---No [3301 u No [33o1 u 
NO [33()] u NO [330] u ND[33()j u N6[33()j u NO [336]iT·;--- NO [33D]D ___ ND [330] u 

' 
0 
N 
-J 
-J 
00 
(.0 



VOCs and SVOCs in Soil Samples at Site 35C 
Longhorn Army Ammunition Plant, Texas 

Location: , LH-S103-02 ' LH-S103-02 LH-S103-02 LH-S104-01 LH-S104-01 I LH-S104-02 i LH-S104-02 
sample Number:~ -- -------- --------- - -- -- --,--LH-s1o3-o2_1-: IH-s1o3-o2_2 · l..H-s1o3-o2_3 · l.H-s1o4.o1~1 • t.i-i~s-1o4:01:._:-2··--L"H-S1o4:o2_1Ti"H:SW4~o~i 
Date Sampled:·----------------~-~---~-----07/2511993 ----07/25/1993 ·· ·a7/25H993- -~-o8To3i1993~, --OS/03/1993 08/03/1993 1 08/03/1993 

~epth (tq.:__-~===~~-=--=-~-=~-=--=--==-~~~=-=---===~}o·~-~~~~=~-~---___ 4.00 __ ·-: ~- _9.o(---=~~- ~1}0 ---}~=-=---s.oo j___ __ o.so ~-! ~--
~~~~~~~ OR.§~NI~c~~~~~~E~ ·UNITs: uGtt~~---~:-ND[1oo(if ______ No[1oo]u -- --No n·oo]u · No[1oofu-T- No [100J u f No r1oo] u 

1 

No r1oo) u 
---------------------------------------------------····------ ------. ···-····-· -- ·-··----- ------------------ --·--------- ! 

---------------------------------------------------------·---- ------·· ·----- -··· - -- _; ______________ j_ ____________ _j__ _____ _ 

SEMI-VOLATILE ORGANIC COMPOUNDS -UNITS: UG/KG : ' 
···----------------- -------------------- ---------·-· ---- ··---··-·· - ·•·. ---. j_ -·····-··---------~--~------------------------·--
BENZO(a)ANTHRACENE ND [330] U ND [330] U ND [330] U NO [330] U ' ND [330] U I ND [330] U ; ND [330] U 

:~~~~~~~:~~~~NTHE-NE -- --- ------ --- -- - - -- ---- ~~=---~~~~1~!~~ ~ ~~ ~- ~~- ~~~~~ ~- --- ~~1!~~~ ~~~-~~ -~~ g~~~-~ -·--~~:~~~l ~-t-~~ ~~~~1 ~--- ~~::~---
___ ----------------------· -----t- ---- --------- ··-·•-·-···---·-····-·-···---- ----------~---··· -····-- i .• 

BENZO(k)FLUORANTHENE NO [330] U ND [330] U ND (330) U ND [330] U NO [330] U ! NO [330] U ND [330] U 
BENZYL BUTYL PHTHALATE ND(33()]l.J _____ -ND(33oju ____ ND [330] U------ND[330) U ~ ND [330] U I ND [330] U ND [330] U 
CHRYSENy----- ·- -----------------------~------------ ---Nb[336jD ------ No[336]u- - - No[336]U --· --Nii[33o)u--~---N0"[33o) u 1 ND (330J u : ND[330J u · 

~survl.F>HTHALA rE ----------------~ -------------No[330fU-- ,---No [33ofu- --- -No[330] u --No [33oru---. -No [330fl.Jl-NOf33ofu No (33o1 u 

FLuoRANTHENE · ----------~---Nof33ofu -·- -No[33oru - · -N"o-[33oi u ·-;-·- No [3301 u : No (330J u I No [3301 u No [33o1 u 
F>HeN"A"N"i"HREN_E __________________________ No (33on.:.··- --- "NoT33oru--;- No[33o]tT ---.No [33oJlli-"ND[33ofl:JT -N"o- (3301 u No (33o

1 
u 

---·-·· ------------··---------·····-------- · -------------- ·---- ----·----··· r-·---·--·-···- --- ---- · · +-1 -----:-c--=---=-=:-::-::-:'-:--:--:---:--:c~-::-::-'--:-:-

~!RENE _______________________________________ N~[330] ~- __ NDJ~~L~ _ ~ _ _!-J_l?J~~~~ lj_ ~- __ ~~J3~EIIJ_, __ ~~J.~~}U ; ND [330] U NO (330] U 
bis(2-ETHYLHEXYL) PHTHALATE NO [330] U ND [330] U : ND (330) U ND [330] U NO [330] U ND [330] U ND [330] U 

C') 
c._: 
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VOCs and SVOCs in Soil Samples at Site 35C 
Longhorn Army Ammunition Plant, Texas 

!:_()~tion: -----------------~----------- _ ; ___ ~1-f~~-!~~~!-+ _ LH-~1~5-01 __ +-- !:l-t:~1~~~02_ H._ LJ-f:~_10_~~~~--i.!:!:t~~~~~~~-67f LHS-MW-68 ~ LHS-MW-69 LHS-MW-70 
Sample Number:_ _ __ _ ·_ LH-5105-01_1 : LH-5105-01_2! LH-5105-02_1 _• LH-5105-02_2 i _ LHS-MW67 j LHS-MW68 

1 

LHS-MW69 LHS-MW70 

~-~~~~~pled:·-==--==---=--==-=~-~~=~ -~--------~----~~~7o3T1993 :- · · o-8,03/1993 :----o~o3i1993 :-- o~1oii~9~3 _--~ 1~!~~!1~~~-L__~o'o~'199_~_1 ~o/o5/19==±=94 10/05/1994 

~-&~;~~ORGANIC COMPOUNDS--uNirs:uG/KG- ----- -- o.
5
o 

4
.oo -

0
"
50 

-- · -4•0~ ;- -~~~0----+ o.oo i o.oo -~~ 
ACETONE -- -- ---- -------------------------- - - - -- ND [1 oo] u No [166] u · No [1 oo] u · ---Nrf[1 ooru·- -~ No (f1Tu -----NOfloJ u I NO~~ -----sJ--

~E~i-V~LATILE ~G~!C:i:<JMPO-UN~S ~uNjTs~~:~~ ~ - - --- -- .-.. · - - u -- - - -~ i n ~ -~ - :.::: := T::_ =-± .::. ~ = 
~~!'!?.c:>~~LP..~_!HRACENE __________________________ !'!~J~~~~~------ -~£:lE30JIJ - ___ N_[) p~OJ ':l ___ NI:)J~ELIJ ____ NO [370] u . NO [350] u i NO [350] u I NO [360] u 
BENZO(a)PYRENE NO [330] U NO [330] U NO [330] U ' NO [330] U NO [370) U NO [350) U i NO [350] U NO [360] U 

BENZO(b)FilJORANTHENE___ ---~ ----------m--------N_E_[330JIL_. mNI:) [~3_0f(J ______ N£:) t~~~l.~~~ ND-[~~~IP-.=_~ND[37o]UNo[3so~ NO [350] u I NO [360] u 
BENZO(k)FLUORANTHENE -----------~------·----~l)_l33~J(J_ ____ NO@~~!_IJ_ ____ ~£:)j_~~O] U-------~~J~3~1_l_) ___ N_I:)j~_70) U NO [350] U NO [350].1J__l_~D [360) U 
BENZYL BUTYL PHTHALATE NO [330) U NO [330) U . NO [330] U NO [330) U : NO [370] U • NO [350] U NO [350] U : NO [360] U 

CHRYSENE _ __ --=--=-~=~-=-~~~~~~~~- -~~-p~fu·== =-N~l~3~~~~ -_N~j3_~~I_~=-=~pJ3}~[Q~= __ NDJ37~]lJ NO [350] U ' NO [350] U ' NO [360] U 
DI-n-BUTYL PHTHALATE NO [330] U NO [330] U NO [330] U NO [330] U 66 J 68 J 66 J ) 81 J 

~~-- -----~~-~---------- ----·--- ~~·------<-------------··- ---------+- -- . -- ---- ~-·-. -+-----··--- -·------·----- ---- ·-- - --·~ -~----------~ -- ---------- -+-------
FLUORANTHENE ····--------- --~- _ _____ _ _ ___ _f'll) [330!(j_ _____ NO !33_~!_~ ____ No_p~~!_IJ____ NOJ~~~J.~-- ___ .. __ ?_~~-- 54 J NO [350] U ! 39 J 
PHENANTHRENE NO [330] U NO [330] U NO [330] U NO [330] U 49 J 41 J NO [350] U NO [360] U 

PYRENE---------=-~~:~~~~-~=-=~~-==--~--: --- --- - -~ ~~~-P~9I~---= ~~ @3()1~ No I33o! u N[)j33oj u N-6@f~T~~~--~[)J35~LY__L No [3501 u No [360J u 
bis(2-ETHYLHEXYL) PHTHALATE NO [330] U NO [330] U NO [330] U NO [330) U 80 J 62 J i 36 J 82 J 
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VOCs and SVOCs in Soil Samples at Site 35C 
Longhorn Army Ammunition Plant, Texas 

Location: ' LHS-MW-71 · LHS-T-01 . LHS-T-02 
Sample Number: · · --------------------------ti:i-is~MW7_1_1 LHS-T~o1_'_LHS-T ~02-

Date Sampl~------·--·---·--------·----·---------l-1otOS/1994io1TFt/1995: o1t11i1995 
·--- ·-------·------·----·----·-· -·---------+-·-------·----~' --------- ---~--·-----·-·--·-

!?~Pt':!__(ft_.): __________________ . _ -------·-- _ _ ___ +---- ~.00 0.00 0.00 
VOLA TILE ORGANIC COMPOUNDS - UNITS: UG/KG 
-- ------ ~---- ---- ---~-----~~----------<---~------ ----------· -··---- ----- --

ACETONE -------~---- --~ _ _f'JD l_!~_U __ N_D_I! 5_]_U ~-!-J_D_[!~!~-
- . ·-·-----·---------- ---··--·--·-·----··-----·--·-·- --·--j-- ·--

SEMI-VOLATILE ORGANIC COMPOUNDS -UNITS: UG/KG · 
---- -~------~------------ ---- ---~---------- --·- ---~---------·-·---··--·--

BENZO(a)ANTHRACENE -----~--t,ID [~0] ~---140 J _ _:_f'.!_~[520J.~ 

~-~~~(a)':Y~ENE _____ _________ __ _ ___ ;_ ND !3~_91.~------!~-~- __ : -~[)J~~L~ '·· 
BENZO(b)FLUORANTHENE ND [340) U 280 J ND [520] U 
BENZO(k)FLUORANTHENE _________ ----------------------;---Nb(340ftT ____ 11 o .I -TNo(52or u 
BENZYL BUTYL PHTHALATE • ND [340] U , ___ 22oJiND [520JU 
Ci=iRYse-NE------------------------------·---- -·--·--·---N-o[34oJ u-·---29()-.~--·-No[52o) u 
DI-n-BUTYL PHTHALATE . -----·-·------- - --·- -r- -- 6S_J __ - ~--ND (500)Lf~ND- (52o) U 
FLUORANTHENE ---------~--- - --- - ---~--ND(34o) U __ ,__ 420·-:T--·-' .ND(52o)u 

PHENANTHRENE ---------------- - __ _,_ ND [34o]lr: ND [5(iOjU-N0(520fu-
l ·---------··------- ---···---- ----··-----------··---- -·---·--·--L--------·· -·- --· ---· --

PYRENE 

bis(2-ETHYLHEXYL) PHTHALATE 

(~ 
t;) 
C) 
(..,~ 

T 

~~ 
l\ 

ND [340] U 320 J ND [520] U 
- --- :- -No[34i:>ru ---·-iffT --:- No (52ol u 

\ 
I 
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N 
-..J 
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Pesticides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at Site 35C 
Longhorn Army Ammunition Plant, Texas 

Location: 35CSB01 35CSB01 35CSB01 , LH-DL 103-01 I LHS-MW-67 ! LHS-MW-68 I LHS-MW-69 : LHS-MW-70 
s-ampleNumlle-r:----------~-------------TJ5csso1(o-o.5) · 35cseo1(1-3)- 35cseo1(3-s); LH-oL1o3~if(!Ciis=-Mw67TLHs-Mw6s LHs-Mw69 1 LHs-MW7o 
Da"te-sirt1l>leCI:-- -- ------------~--------r-- --o7127/1998- ---- -o7T27i199a· · ·· --- ··o7t27/199a- -- + -o7ti5t1993 -+-1oTo5t1994 

1 

1 oto5t1994 1 oto5t1994 i 1 oto5t1994 
-------------------- ------------- ------------------------------~--- - ----- ---- ------ -----------------, ---- -----------r---~ 

Depth (ft.): 0.00 1.00 3.00 2.00 , 0.00 · 0.00 0.00 1 0.00 

~~_!~loifs~~-_Nlit~-~~~G--==-===-==---= =~= ~- - --~~ _ -_ __ _ ___ _ __ : ~~=~=~=---T--=----_L-=---=:_--t--
p,p'-DDE 3 ND [3.6) U NO [3.7) U NA NA NA i NA · NA 
p,p'-Di)_T _____ ------~--~---------------6.8-:T --N6(i6j U -- ND [3.7JU NA ---NA-- ____ NA ___ j NA-- ___ , ________ NA 

POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 

NO DETECTED COMPOUNDS 
--- --·-·--------

----------------~----~-------~-----

DIOXINS AND FURANS - UNITS: NG/KG 
1 ,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN 20.704 J 
----------------------------------------.-
1 ,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN 3.203 J 
1-:2~3.4ili::tiEPTACHLORODiBENZoFURAN _________ - 0.178 J 

1 ,2,3,4, 7 ,8-HEXACHLORODIBENZO-p-DIOXIN ----~- -NO [0~06SfUJ 
--------~-~- _______ .. __ ---

1 ,2,3,4,7,8-HEXACHLORODIBENZOFURAN 0.482 J 

1453.11 

218.228 

11.969 

10.646 

19.746 

I 

-- ~-------~----
NA NA NA NA NA 

-l- ---------- - --------r---~~-~__..__ ______ -------+---~~~--1 

- -·--------- ---..--------l--
68.28 NA NA NA I NA I NA 

9.51 : _ ---~A_ ____ L ___ f-J~----=--=--=-~--===~~-~Np;=--~--NA ___ _ 
0.518 NA . NA NA 

1 
NA NA 

0.348 • -- --NA -- ; -NA-- - -- ---NA ______ .. NA- --:--NA--

0.856 . - ---NA- ---~---NA ____ - - NA NA NA 

1 ,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN 0.772 J 52.792 2.119 
-------- ---- --- - - -------- ---- ------------- - -------- ~ 

~ : ~ . ~ ~ . ~ 
1 ,2,3,6,7,8-HExAcHLoRoolsENzoFuRAN -------- No[o.c>6fu.J -:- - 4:o69 --- · o.2o3 

--- NA ___ ---·-. NA----------~--- --NA _____ tiA: 
-----------~----------------------·-·--··-----·--- - ·----- -~-

1 ,2,3,7,8,9-HEXACHLORODIBENZO~P_::~~~X_!!-J_ _ ___ _ ·- 0.203_.1_ 21.791 0.952 NA 
-- -NA ___ ------- -NA--~-----NA-------~---

-·- ~-------- ------------------------------<--~--~-

1,2,3,7,8-PENTACHLORODIBENZO-p-DIOXIN ND [0.103) UJ 1.267 NO [0.075] U NA NA NA NA NA 
2,3,4,6,7,8-HEXACHLORODIBENZOFURAN ___ --- ----- :- ND (o:o6i]UJ 5.037 0.31-1 - NA NA NA NA NA 
2,3,4,7,8-PENTAci=IL6R0DTBENi6Fu-RAN ____________ · No ro:o84]DJ -- o.139- - · No [o.c>41J u NA ' -- -NA ------NA-- r---~-~---NA __ _ 
2~3};8-=fETRACHLORODIBENZOFURAN ---~----------;- -6:464-- 0.476 0.394 - . - NA -- ·- NA ---------NA---r--NA------'"-~ 

HEPTACHLORINATED DIBENZO~p:DIOXINS, (TOTA-L)--,- --31:-614--J .. -·--2217.853-- . -- 100:475--. ---- NA NA --------N~~~ -~--T-~---
----~~------------~----~----------------- --- - --------- ·-···. ··- -- ·- ·····-··. -- -------·--------------t--------------__J ____________ _ 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 3.381 J 230.197 10.029 NA NA NA · NA . NA 
HE_?<_~~_!:!~~~~t-JATE-DDIBENZo-::-p-~~XI~s; (f~i"!-y=[---=2_.?7_~T -· __ 186.6_74 --_ : --· --7.699- ---·- ---NA ____ - -- ---NA--_-- ~----~ _N~=-t=_-=-_f'JA ~~;__ ~~~--
HEXACHLORINATED DIBENZOFURANS, (TOTAL) . 4.215 J 256.552 

1 

12.16 NA NA NA 1 NA 1 NA 
gg~~E-~~()~9~1_13_~f-J~~":P~~~())(_I~-~-------- ________ j_ 141.093 j ·· -~ ?®8~108 ________ -450.139-- T NA - ---~NA ____ -- --------N~---~r-=---NA--~- :-_ -NA--

~g~~~~~~~~~~:~:~~~~P-DIOxTNS. (TOTAWt=N_e~~r;~-~~--=~--~ji;_
9 

-=~~-~~F~~~~f5JQ-_]=--=-=~~=~~~-=~- ~;~~ ~-=- ----~~---l ~~ ~~ 
PENTACHLORINATED DIBENZOFURANS, (TOTAL) ; ND [0.084) UJ • 19.912 . 0.472 · NA • NA NA i NA NA 

!!=_!_~_E_HL()~~~!~~IBEN!OFU_~_N~ (T~~!:_)_ ___ ~ -N5jo~11~IO~-- -----():78- -~~~----~:~=--o.-39-4 .... -- ---NA-~~ -~ -- =--~ ~~--- :_: ... _ -~~ ___ l_ __ _!i~---~ ___ N~~ 

--------- -- ---------------- ___ , ____ --- ---·-----------j___~---------1-------
s - UNITS: UG/KG : 

NO DETECTED COMPOUNDS NA 

c::: 
c~ 

c~; 
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Pesticides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at Site 35C 
Longhorn Army Ammunition Plant, Texas 

Location: ! LHS-MW-71 1 SUMP105 . SUMP105 
Sample Number: 1 LHS~MW71l SUMP10S(0~0.5)·;-- S-UMP1o5(3-=-sf 

Date Sampled: ~~~i~~~~/_19~~ i -~--~o!/11/1998-_~: _ ~~1!!119-~s __ .~-
Depth (ft.): : 0.00 : 0.00 • 3.00 
------------------- ----------J---------------·--- ----- -------- , __ ·----
PESTICIDES - UNITS: UG/KG I 1

• 

--------]----------------,-------·--· ------- -- --- ; ___ ..... ------------·-
p,p'-DDE · NA , ND [3.8] U ND [3.9] U ---+--------,----------- ------r -------- ---

T • NA ·. ND [3.8] U : ND [3.9) U -------------------------------- -- ------!- --- ---- -· ---r-·. 
----------------- ______ _j____ _ __ ,l_ _____ - L .. 
POLYCHLORINATED BIPHENYLS- UNITS: UG/KG I 

·--------· 
NO DETECTED COMPOUNDS 
-------- ----------- ---------------·--------------1---------

I----DIOXINS AND FURANS • UNITS: NG/KG ---------1--------~--- ----- --- ... --- - ---------

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZO-p~Di0xfi~J----NA ________ 6o.154 - -------3.1-47 ---

1,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN ----NA-~~----- -2.182- -------ND (0.21) U 
. -·-----+------ ----- ..... --------- - ------ ---- ---

1,2,3,4,7,8,9-HEPTACHLORODIBENZOFURAN : NA 1 ND (0.194) U ND (0.28) U 
1 ,2,3,4, 7 ,a-:-HEXACHLORODIBENZO-p-DIOXIN NA :-- -ND(o~:i4fu-- . ~ -ND-[o:5-69j U-
1,2,3,4,7,8-HEXACHLORODIBENZOFURAN . NA • --6.469 ______ -NO [0.26fu--

__j ________ ------- -- - .. ; --· ... .. .. .. ------ .. 

1,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN NA , 0.654 . ND [0.318) U 
1 ,2,3,6, 1 ,8-HExAct-iLoRoDIBENzoFuRA"N-----~--NA--~~ ---N5To:169]u·- .,.._ No[o:1 i3] u 
1,2,3,7,8,9-HEXACHLORODIBEN.ZO-P"-DioxiN ------~----; -- 1~-73·- -- -- ·-- No-[o:377j u-

1,2,3,7,8-PENTACHLORODIBENZO-p-DIOXIN NA ~--~io [0.-1S6)U - - -Nrf(o:234JU--
2,3,4,6,7,8-HEXACHLORODIBENZOF-URAN ----------;--NA -----,-Nofo.-159-J u -· No-ro.254J u 
2,3,4, 7 ,8-PENTACHLORODIBENZOFURAN ___________ NA- c- -NO f0.1-o2Tu --~-- NO[o.2o9] u --
2,3,7,8-TETRACHLORODIBENZOFURAN NA 

1 

- No[o.229fu_T ___ t..io-fo.-346]u-
HEPTAcHLoRINATED DIBENZO-p-DIOXINS, (TOTAL) I NA 1 -- --13o.144 - · --·---- -!3:236---
HEPTACHLORINATED DIBENZOFURANS, (TOTAL) , ___ NA----'-------2.182 --" Nb[o2f} U 

HEXACHLORINATED DIBENZO-p-DIOXINS~-(TOTAL-) -.----NA ---r---- 14.956 - c ND [0.31S)"iT 
HEXACHLORINATED DIBENZOFURANS, (TOTAL)--i NA - ~--- - 3.195-- - '--NO [0.173) U 

--------- ----i-----·---------·--·- .... -·... -------
OCTACHLORODIBENZO-p-DIOXIN I NA . 17491.922 I 340.795 J 
OCTACHLORODIBENZOFURAN - - l NA ---:-- - 7:395 - - i ND-(0-_-2)lJ --

;~~~~~~~~::~~ ~~~ ~::~~~~:~:~~:f+6~~~~L) J=- --~~~-~=~~~~l~T~~l~~~I-~lJ~~-~~f~-= 
TETRACHLORINATED DIBENZOFURANS, (TOTAL) ; NA • ND [0.229] U : ND [0.346] U 

:==]~ ---- -r·---- -- -- - - - - ; -- -- - ---- -- -- -

EXPLOSIVES- UNITS: UG/KG ------------~----------- --:- -- ,- .. --- -- ______ , 

NO DETECTED COMPOUNDS 

('''" ... .. - -~-~ 

(. -; 
;_. 

c:.··_, 
l "' ....... J 

--· ,.p·. 
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Metals in Soil Samples at Site 35C 
Longhorn Army Ammunition Plant, Texas 

Location: : 35CSB01 : 35CSB01 35CSB01 I LH-OL 102-01 LH-OL 103-01 · LH-OL104-01 
1 

LH-OL 105-01 LH-5102-01 i LH-5102-01 
samP!et.iumt>e.-:--~~--~:35CSB01iO-o~sfr 35csso1(1-~3)-T-3scsso1(3~sf h:.H~oL1oi-o1 t-i...i-t-oLfcf3-o1~ ·-LH-oi...1o4-o·n-L~-t~oLio5-o1 LH-s1o2-o1_1 1 LH-s1o2-o1_2 

cite sa-il_p~~=---- -~~~~--~~_?127 !!~~~=~_:~~~![~~~--: __ o7/~-!J!9~~--ro8T~~i1993-~ · ~-~~7!~51~ 9~3 - -- 08/04J19~~~- L ~o8io~[f~~3-- ~8/03/1993 _t0810311993' 
~~;~~~-~:UNITS: UGJKG-~-f----~~~0--~---+-~---~·0~- -~ .i~ -- 3~00 2.00 2.00~-- . -r-·- 2.0~----~ : ~:~~- - l 0.50 I 4.00 
-------- ~~-----~-------- -- ---~---------~-r-. ----~-~~-- ----- -,----· .......... ·- ---- •- ---~---- -~--·'· ------------+--::-::--=-~-=--::----"--=-::-:-~ 

ALUMINUM 4600000 J I 9700000 J • 6000000 J .. 15000000 i ND [12700000] u 15700000 i 23200000 I 22300000 20100000 
ANTIMONY ND [6510] R ND [6540] R ND-[6750]R . ND(3.000]~l.J +----ND[3ooofi:f -----N5-(3cioo)u-+--NO [3000] U i NO [3000] U ! ND (3000] U 
ARSENic-~-------~-r-- 3i3o -~~--~---------418o 355o-- · --- 3ooo ·- 39oo ~ 310o ~- ., ·-s7oo---~ 2ooo 1 33oo 

:-=:--:-:--:-:-::--- --~--------------~---~-~----------~---------~----· -· -- , __ - ..... -- ~- __ , __ -----~---t----~--'---

BARIUM I 43000 J 150000 J 59000 J . 135000 . 92500 111000 124000 . 101000 . 122000 
BERYLLIUM I 624 J -1020 T----- - 7321 ~- -- ~ -- NA- - -- ~~ ~ -Nk ...... --- NA -~- NA NA NA 

CADMIUM --------~--~- ND-[542jTf~1 - ND-[545]U --· ND [562]-i.i .. T ND [1000)U -·-···-NEi[1000] u . NO (1000]U-- ND-[1000] u NO [1000] u ND [1000) u 
cALciuM : ND [54oooD]i:f-~.-~82oooo~T ND [56oooofu·· 799ooo·- ··----- ·16-1oooo - ~ · -~ 971~ooa· ~-- 21ooooo 246oooo 126ooo0 

------~------~~~-------~------ ---------- -. T -··------··~----f----------·-·········---~---~r--- ·--~----·-·-··-~-·----~---

CHROMIUM, TOTAL 9600 J 14000 J 15000 J 20200 21500 18000 22700 
1 

25700 i 23800 
coBALT ----------~-~:-- 59ooT _______ 11ooo.J-- -~- 16ooo J --- ·---- 111oo 238oo 1oooii' ---;-~- ·- 66oa·--,--69oo -~~---7ooo--~-
---~~--------~-__j__ ____________________________ --- - ~--- ----· •··--- --- .,.. --~--- -----~--~~-~-~ I 

COPPER I 8810 J 8400 J : 2820 J 7600 6700 7000 7100 7200 6900 
------------~+------------------ --~--~----~----~--------~--~-- ------ --- --~- ··-- ----+- --·--- . ........ .. -------~-----·····-----····----~~---- ~~-1 

~RO~------~-----j_~~OOOOO_J --~4~0000E__!_J._ __ 1~~~ee~o ~ __ 180~_eo~o~ -~_NDJ~~?~O~~~] U. 19200'?._00 --~---~~-~ee_eoo 20900000 17800000 
LEAD I 6910 9230 ' 9380 9100 . 13600 3800 I 9600 21200 7000 
--------~-----~-------------------------~---·- -----~----- • --------····-----------T----. ---------- ·-- ........ ---·--···---········. ----,- -·-- ---··----~--- ' ,~~-1 

MAGNESIUM · ~Q~O J _ ____,-~~~~~o~--~-- ~8~~9g_J ______ ~3~9oog __ -·-~ __ 1300~~o _ H. _ 22~_~o~o ----l------2~~ogoo____ 211oooo 1 166oooo 
MANGANESE 61700 J . 50200 J 315000 J 49200 513000 45000 

1 
58900 61500 1 109000 

~~~~~~~RY --=~~=~~--~~~-~j~-=~==f~~~~~-~~ _ N~~~~oJ_~~~-=~D~~~~-~r~-~ ~~~~*~~~~~- ·: ND-~~~!~~~=~~~No~1e!u . 
1 

ND ~~01 u f ND ~~01 u ' 

POTASSIUM 890000 1700000 1100000 1200000 1350000 934000 1390000 1710000 1590000 
sELENiuM -~--~---------No r1oaofu~~ -----215~o -- -ND [112o]u~-- ND r1oooTU"'~-No [1oooro- - -No noooJIT!--No r1ooo1 u 1 ND r1ooo1 u ND r1ooo1 u 
SilvER ______________ • -No 11100] u J N6[1i00W- NO (i 1 OO]iJ-" No [10ilo]iJ -- - ND[i OOOfU -.-NO 11 ooofU :-No [10o~ ND [1000[ u ND [1000J u 
soDIUM ---~ ND [54oooo] u NoT54oooofl:Ji-No156ooocWLT: -~ N.A. ~- -,- --- -NA-- -· ~~- NA----:--~ -NA~~~----NA __ _ 

~~~~~~~M --=--==-~=·~~~6~~~]-U -•- N~[tJz·:~=~-:.NN~/f~~l1J=: __ }~f~-~-=:·:_:_=_--1~1~~=~--=--- 2~~e ____ , ___ ~tst_o_; 2~010 I. 1~~o 
vANADiuM --~:--1·fooo-:J----r---T3oo-o-:J·---.,---- 2-2oooJ~ ., ---- NA · -~ · · -- -NA~------' - ----t:i.A:----~ f- -- --NA----t NA 1 NA 
z1Nc _______________ -:~~2a0oo-J -~-~57oao·T-- :· ---22ooo--:J -~ · - · -672aa·· -· - 45~5oo- --- -·- - --60oaa·-~r--- 569oo ! 599oo : 454oo 

(., 
,., -~ 
~- .... 
c~~: 
c._; 
•J 
~"'· 

0 
N 
---.] 
---.] 

"' CJ1 



Metals in Soil Samples at Site 35C 
Longhorn Army Ammunition Plant, Texas 

\1 

~~~;::"~u~~!~---~=-=~ L~~~~~~~~~~ d ~~~~~~2~ -L~~I~~~~:1-_ : ~ ~~~~~~~~~~:~ _ --L~~~~~~~l~~- -~~~~~~~j~~~~~ 1 ~-L~~~J~~ij~~2 : L~~~~~~~~~~3 
1 

L~~~~~~~~~ 1 
[:)~te Sampled: --' 08/03/1~93 ~!~~-!9~~--_._ _____ 07/24/19~~- _____ ~~~~4/1993 07/2~!~~~-- _. -~7!~~~!993 i 07/25/19~~--- 07/25/1993 08/03/1993 

~~pth (~t_----~----l--~- -~~-~-------- 0.5_~---- --- - ~~00 - - 9.0~ ----- -· 0.50 : 4.00 -~~0 1.50 
METALS- UNITS: UG/KG + , , 
:~;~~~-~-~ ! N~~~~~~0u I N~~~~o:--~~~gt3~J~~~--~~p~~1!~~~f~u: N~g~36~toTtg_:~~~~ff~~~L~1 NON[~~~~~~~~ u _N~b5~3~0o~~o~ u I N~;~~~~0u 
ARSENJC-u :___:::_ -~- ':_____ 340()n • J n ~()0-- ~ 3400 -- n 3700 • 1600 m I • 2400 • • •. • ·~ .• • •• 4100 -=~~-- _1•CxC.:.1= 3801l --= 
BARIUM : 107000 ! 103000 ' _!37~90____ ---~~~00 4580~--~- ~---- ~8~09_ ---~---888~~----+- 57600 I 83000 
BERYLLIUM NA I NA NA NA ··NA NA NA 1 NA · NA 
CADMIUM NO [1000] U / NO [1000] U NO [1000JU-- -------ND[1oooju NO [1000(U ____ ---N1:)(10()0jU ____ ND [1000] U NO [1000] U NO [1000] U 
cJ\L:ciuM ___________ 180o000 ___ 122oooo----- 229oooo-- - -- 1s2oooo 32sO<>o ______ - 25oooc>o ________ 1360ooo 257ooo 64aooo 

~l:i~~~~~._!o_I~t._ _____ -~------2-~~-~~----J-_275_0E __ ;_ __ :_-_1_26~o __ --~=----- 2o6oo --- · --- -1o3oo _______ --~1!~~~~=-~~-~~=---~~-~~~--L ____ !'~~9. ____ ! __ 18ooo 
COBALT 9300 i 5300 7 400 12300 5300 8000 29800 ! 3800 1 1 0000 
co?Fi"ER _____________ ------6900 68oo . ----- -6566___ -.- - -73oo 39oo -- . 686() ___ -· --79oo_T __ 380i)--~-- 1ooo __ _ 
iRON____ _ 21oooooo 225ooooo _____ Nor153ooo-oo]I.J ·No Fi99oooooJ u-NO [1o1ooooo]I.J · ND-[223oooooru-~r\JD-[2o5oooooJ lJT"No[762ooooJ u 2o1ooooo 
LEAD ----- 10000 I 7200 --- -- ------- -11-400 ____ - -- - -1-37"66 - .... - 5500- -- -· --71-00 _____ - ~ ----------J690o---~----- 5000 3900 

___________ _L_ ______ -- -- ------- ----- ----------··----------------L---------

MAGNESIUM 1740000 . 1770000 969000 1320000 1270000 1540000 1720000 874000 1990000 
MANGANEsE 644oo 191ooo ---- --933oo- -- -- -f83ooo 697oo --- · 7o3oo _____ ,_ ___ 354ooa·-;- 467oo 19ooo 
-rv1E-RCU~------~~[1-00] u----. --NoTiaofu . -NO [1ooru .. - -NDT100] u NO [foo]u- ---- --No[1oofD-- -----NO [100]U-~-ND[100] u NO [100] u 
NlCKEL-------------·----~---~----NA _____ . -t -- NA -.- - -- NA . NA ____ - . - NA - - ----- ----NA----r-- NA NA 

POTASSIUM ~----1130000------:--- 1600000 --; - 673000 1430000 674000 ___ ·-- 890000 - ---- -1860000 _____ 422600- ----921000 

sELENIUM -- --·-NDTioooJ u--_--No [10oo1 o---- -NDT1ooofu ·----No T1ooo}u No [1ooo]_u_ -~----Nri(1ooofu ______ No-[1oooTDi No r1ooo1 u No r10ooJ u 
siLVER ---- - --Nolfoo~ No r1ooo1D--~- --r\Jof1ooc)]O - -ND[1-ooofu -- lliof1ooofu--: -- No[1ooofu ____ -No [10oo)lTT-- No [1ooo1 u , No [1ooo1 u 

-· --~L- - ---- - ------- ----------- --------------- -------~-.--J.,......._~------------------ -----

SODIUM NA NA NA NA NA ! NA NA j NA i NA 
------ --------------+------ --- ---- -+-- - --------·t----------------------- --- . ------------- -----+-------L-- ---1 

STRONTIUM 19600 i 16200 14600 16500 9300 i 19500 18000 1 7000 1 20000 
I ------------------- ---
THALLIUM 1 NA I NA 
--- -~---------- --~---~--------L--------------

VANADIUM 1 NA i NA 
ZINC ----- ----- ------ -, 

u 
c:•') ·-· r::·: 
" ..... 
~ .. i ...... 

.. t 

r'~ 

""' 

59000 44000 

-- ------- -- ·- ----------------------- --------------------------------------

NA NA NA NA NA 1 NA NA NA NA - - NA ____ T------- NA _____ -- -------NA--~--NA ___ T ~ 

545oo 568oo ····- -259-oo--T-- -561-oo ----- --536oo--t--227oo-

0 
l\:) 

-..J 
-..J 
<0 
en 



Metals in Soil Samples at Site 35C 
Longhorn Army Ammunition Plant, Texas 

'-:?_~_!i~--~------J___!:_~-51~~!~_1:!~104_::~_!_! __ _1-t-!::.~_1_04-02 --· __ _I:H-5105-01 -: LH-5105~0~ . ___ Lj-i~~105-0~---'-~ti_~~~~5-0~-+-LH5-MW-67 I LH5-MW-68 i LH5-MW-69 

~;:·~i~~:=~c =~-=-f~~~J~~;;;::_ t L~~::~~~d~~~~:~t:{. L~~;:,~::: 1 L~~J~~:;J' : L~~~::,~::r1 t~~~~~i::q~~~!:;:: i ~~~~~:: J -~~~~~; 
Depth (ft.): 1 9.00 =t= 0.50 : 7.00 0.50 4.00 0.50 4.00 0.00 ~ 0.00 , 0.00 

~_E!_~-f:~~~~tf~~:-~~-~lt_<_G J=-=-~=-=-~== =-=:_-=_t ----- -__ ; -- ~: ~ ~ -- -- -- ---=-=~~ -~- ----~-~-=-~----------t---------r-=-~== 
ALUMINUM I 16700000 . 9420000 : 7980000 16100000 13700000 I 23300000 17200000 I 16500000 I 7440000 I 9450000 
ANTiMONY ----- j ND [3000] u ' ND [3000] u --ND-[3oo6YD ·--NO [3000] u ND (3ooofi.J _,__~ .. f[) [3ooo(u ---NI:n3ooo] u : NO [7200] u 1N016200] u ! ND [6600] u 
ARsE-Nic--- -- ----------l--22oo---t----6oaa· ----- -23oo-- 63oo 35oo s6oo -- . 51ao·----,-29c>o-·-r---1soo----~----121oo--
---------- ---------- --l---~--~----~-- ·-----------·- - - -- -------~---- - ---·· ------+-------- ---------.------------~-----

BARIUM - 45000 l_-~~~------ _ _2_~~~9 ___ _ ·- _B_5ogo 124000 _________ 1g3_~9_0 ___ --' _____ _?57~0 ! 52900 ! 66900 J 39700 
BERYLLIUM I NA . NA NA NA NA '" NA NA I NA NA NA 
----------------- ----- ----------l--------------+--------------- -- ---------- - ----- ·-- --- - - -----+--------
CADMIUM ~ NO [1000] U . ND [1000] U . ND[1000] U i NO [1000] U NO [1000] U . ND [1000] U _ NO [1000] U J_ NO [720] U NO [620] U ND [660] U 
ooCIDM-- -~----~---- mooo---r----21iaooo- ·----1o4oooo ---~~~--~i9o~g~ __ -_: __ 1~6~~~§=-=-=-=-~i5§ooo-_ -------11-4oooo___ 728ooo 616ooo 164oooo 

CHROMIUM, TOTAL 18000 20700 49700 23500 17400 23600 18700 20700 10200 49800 
coBALT --~~ 6ooo 86oo ---16oo--~--- 1416o --- - -- --124oo--~-89-oo --- -~----112oo_____ I 56oo 1 69oo 2ooo 

--'---------------------- ---------------·----+-----··· ---- .. ---- --- ···- --------------------------- ________ _)__ _____ . -t----:---· 
COPPER · 5000 4100 3000 8400 5800 . 7900 6700 i 7000 8300 6800 
---------____ .J__ ~-- -- ----------t-------- ----- - - -. ---------~--- --------------------- ---- ----+ ----+·-----,----
IRON 14000000 18100000 . 12700000 27800000 12200000 22600000 19000000 1 21500000 i 10400000 50700000 
LEAD -~--------~~0----~----9500 ---------6766----- ~ --13506 --- " --716() ________ 18500---~--f67ao·----r---13300 : 8200 9900 
--:------:--:·-------------J----~-------------~-----------~-- ------------------- ------ -----------------;-------------------------------------r---------1------+----
MAGNESIUM ! 1640000 773000 4 72000 1930000 1420000 1750000 1860000 . 1560000 i 1140000 357000 
--~-----------------------+------------------------------- -·- - .. -- - ------------ ----------- --------------------------- ------------;;---i 
MANGANESE 69000 . 316000 46300 244000 58100 . 163000 166000 : 72800 • 143000 63700 
MER-c0Rv _______ _;_ No[1ooftT ____ No[1ooru ___ NoWoo]u- ~-No [1001 u ND[H)o]tT ---t.J-I:i11-ooflT _____ N_oT1oofu! ___ 240 -: No [91J u No [1oo1 u 
NICKEL -------.---NA ___________ NA~- ---,----- ---NA ___ - --- - - NA . - NA -- -·--- ·--- NA -- - --- ---- NA ------:- - NA - NA NA 

--------·~-~----. --~~----- ~-- -----------------·---- - . -- ·- ----------------------- -----;-------- --- ------t 

POTASSIUM 904000 662000 781000 1420000 935000 1470000 1160000 i 1030000 I 641000 381000 
--- ------------------------· ~--------------------------------------- ·- --- ·- --------------- -----------------~--- ---- -------· --~---_j__ ______ .t I 

~~~~~~---- ~--~~ ~~~~~~~---=- ~~l~~~~~ ~-=-;;_~-~~~q--~----~~ ~~~~~l ~- : ~~~{~~~~IQ-·-==~~J}~~~-g=-·--~-~I~~~~ ~I: :~~ 1 ND ;:~01 u : 1

6

:o
0

o 

~~~~N~IUM ____ -- --~--1~}o-----L----1-~~o·~-~- ----8~~6-------- 2~1~0 ~ 2~3~o--- ~---2;6~6 --~---2~o~o---- I 1~8~0 : 1~6~0 -f--~o 
THALLIUM~---------l NA I - NA ---,---NA___________ NA - ,--- ---. NA~----:-------NA--------NA~-~[35800] u I ND [31200] u I NO [32900] u 
VANADIUM~----------~-~-N-A----t----NA ____ -.------ -NA - ·-- NA - NA ---- r------NA------! ------NA - ---r--~--NA--~ NA 'i--.-N-A 

ziNc _______ - -----r 55000 --:~-36aao· -- ·- ----29700 -· --·--- s-59oo -· 586aa·----~------5550-0 ----,--H-474aa·--T 44700 I 33000 ; 20400 

("j 
C.' ,_. 
,. .... 1 

-... --~ ,. .... 
'---' ... 
•J 
'">] 

0 
N 
-...J 
-...J 
c.o 
"--1 



Metals in Soil Samples at Site 35C 
Longhorn Army Ammunition Plant, Texas 

LHS-T-02 SUMP102 SUMP102 SUMP103 SUMP103 SUMP104 ,,Location: LHS-MW-70 j LHS-MW-71 • LHS-T-01 
----·---- --·-·-------·-'-------um << ---------+----·-- <<«<----

~::p~:~~~=~~------ ----- -~~~~~~:: i -~~~~~~~1-Lo\~1~~1~0;5 LHS-T-02 -- suMP102(o-o.5) -- suMP1o2(9.s~1o)~ sur./lpfo3(o~o.5) 1 suMP103(s-s.5) 1 suMP1o4(o~.5) 
-- 09125!199s - -- 09125/1998---- - -· o9Ti5/199a-:-o9/2511998--:- -09125/1998 ----- - --- . -------- -------------------- ----+----- ---- ______ .j__ 

Depth (ft.): ' 0.00 1 0.00 · 0.00 

01111/1995 
0.00 

MEi"A:Cs~-UNITS: uG!i<G·:--- ---------~--------, 

------------- -- - -·-·----~-~------~L-----------------··r··· - --
ALUMINUM 10300000 ! 5550000 , 5890000 4950000 
ANTiMoN-v----------:-No[62oo) u , No [61o6fU'-tJo[11aoofuT No[1'21oo1 uJ 

--------------1-------------------.!---------- --- ----1--------- . - - • 

~RSE_!-J~--- ---------"--~000 _, __ 16~~~---'---- _1_~100 2400 
BARIUM , 70700 38600 . 66300 48800 
BERYLLIUM-- - ------ NA NA ------ - - NA-- NA 

CADMIUM ______________ --~=ND-[62ofu_.,._ND1~!~Lu--~=-N~J!200) -u 1600 

CALCIUM 809000 356000 1070000 53200000 
CHROMIUM, TOTA_L ______ 17900 28000 --- -26666- 10100 
~------ ---------- ------------------·-·----- -.- ---- ~--- --

COBALT 6100 2900 6500 3800 
--------------- --------------~---------------- - -~----

COPPER 7600 3800 9600 13500 
----- --~---
IRON --- 24oooooo-+--341ooooo -------172ooooo--_______________ _)_ _____________ _ 

10500 . 10900 . 28500 LEAD 
MAGNESIUM 908000 299000 441000 
MANGANESE----------- -tfii300--+--101000______ 170000 

I -------------------------------------------------------- -----
MERCURY NO [98) U NO [90] U NO [120] U 
------------------------------·-·-··-·-·--··--- --- --- ---- . 

NICKEL NA NA NA 
- -· -·- -------· ·---______ _____,.. ________ _ 

7410000 

29000 
617000 

175000 
NO [140] U 

NA 

POTASSIUM 569000 289000 363000 400000 

o.oo 9.5o - ---- ------ -o:-iio-----:----sJ>o __ _,_ ____ o.oo -

NA 
NA 
NA 
NA 

NO [623) U ,. 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NO [5000] U 
NA 

---r~---- --- ------ -------------------------1 

------+~-- - -----------~---------· --- -----~-
NA NA NA NA 

. -·-- --· - ·-- ·-·· 
NA NA 

~-----NA ----~- -NA ___ _ 
____ .. 

NA NA 
-----:----- ----NA _______ ---NA 

--·-
NA NA 

------ -,-----NA-- ------N.A. ___ ---
---

NO [616] U 710 ND [566] U NO [613] U 
--- -- ~ ------- ---------~~--~~--~-

NA NA NA NA 
NA NA --~---NA _______ NA~-~ 
NA -- --------~--------- -----c----~-· ~----

NA NA NA 

NA -----~-------- NA 
NA NA 

NA 
--~~-~··---·------·--~----·--~-- ·----

NA NA 
NA 

NA --- ,------NA----;-------NA--
NA NA ----~---NA-----~~NA 

NA ~--=-=-~-=-~~---N~- ~-=--4 --~===}J-~-==- ! --=~ N~ ----=-
NA NA NA NA 
NA 

NA ---------~--- -NA _____ : ----NA __ _ 

6900 -- --s1oo _______ -t----NoT46oofD~· ~9oo] u--
---·--- ·-~-~------ ----

NA NA NA NA 
SELENIUM _____ - -- --------- --390--:-----aoo ___ --- -. 436 J - - - 400 J 

SILVER _____ -----------------1000---r--15oo·----~ NO [12o0] U --- .. 3900 

SODW~~~== --~--- =- --;-~N~~--!J~-=~=~----=--~~-~=~-=~~~~ NA_ ___ . 

_ __ NA ~--~------~~-===-- -=--~~--==t -... . : 8 
~ ~ i ~ ! ~ ! ~ 

NA 

~~~~ur .. ~~~--------:=D ;JE~D!j :;~~i~~~-~ti~i:!~~~-No[~~~~ u ····-_ 
ZINC ; 39100 I 22400 ' 50200 J : 201000 J 

_, ......... , 
... ..~ 

(:) 
c:,, 
(..? ... .... . 
CJJ 

-----------------------~----+---------------______[ ---+·~~-

NA . NA i NA t-- NA : NA 

-4r~ =:-=~~~~--- ~----~:~ :1--=- 7:0 _·_ ~ -~-~ 
~ : ~ i ~ I ~ I ~ 

0 
1\:) 

-.J 
-.J 
c.o 
00 

·' 



Metals in Soil Samples at Site 35C 
Longhorn Army Ammunition Plant, Texas 

Location: I SUMP104 : SUMP105 SUMP105 SUMP105 
samPle t:iu-miltn:·~--~---rsTiNIP1o-4(5.5-s> ~- s·uNI-P1 o5(o~-o.5) T suNIP1 o5(3-5) · -suMP1 o5(3-5)1..Fo 
oate samPled:-----~ i-09t25i199_s __ ---os/1171998- ~- -osi11t199s ·- --- ost11i199if 
oepth(ft.):-----------i--------s.so- ~----------o~oo-- - --- 3.oo -' ·- 3.oo 
METALS- UNITS: UG/KG- --1-----------------+---

ALUMiNUM______ -------~------

NA NA NA 
------~---- -----------·- -~- -----------------

ANTIMONY NA NA NA 
--- - -··-----··-

ARSENIC NA NA NA 
------- ---------- --- ---··-- -1----- - - ---- -

BARIUM : NA NA NA 
BERYLLlLJM ____________ r;fo(613] U ---- - ND(576)U-- -- - - 718 
CADMIUM -- -- -- - --- -- - NA - ----' -- - NA NA 

CALCIUM NA NA NA 
CHROMIUM, TOTAL ----~NA ~----NA ______ _.___ ____ NA 
---·- --- -~---- ------------------------ -----+------------------------- ----~-- --------- -- -
COBALT NA NA NA 
-~-----------------____.__.....;- ------------ -------------~-------- --- ------------- -
COPPER NA . NA . NA 
--------~~----- ~---'~------------~-~----------~---·-+------------ -
IRON NA NA NA 
LEAD----~---- -------ritA ---------~--NA--~------ NA 

MAGNESIUM ---------~--- ---NA-- NA NA 
MANGANESE ---~------ -- -NA --~- ,------- NA - ------ -- ---NA-
MERCURY NA NA NA 
NlCKEC ~-- ----------No[4-9oo]IT -~ -N5[466o]u -- - -- 8·6ao 
POTASSIUM -~--,--------NA ______________ NA NA 
SELENIUM---------i-------NA- ---- ;------ NA. NA 

NA 
NA 
NA 
NA 

ND [2900] U 

NA 

NA 

NA 
NA 

NA 
NA 

NA 
NA 

ND [23000] U 
NA 
NA 

SILVER NA NA NA NA 
SODIUM ~~------+~~NA- ·- NA- ---------r-- - NA NA 
STRONTIUM___ ---- -~--+------- NA -- NA --- -- ' - - - NA 
THALLIU~----~~----:------NA _____ r~ NA- -----~- NA 

VANADIUM------------;--9100 _____ :------51000 _______ ---28000 
ZIN-C-------~---·--j-- NA ___ ------ --- ______ ____. ________ _ 

NA NA 

~-.... ~ 

C.) 
C.,) 
I' ... .__,., 

-· c.;· 

NA 
NA 

32000 
NA 

0 
l\:) 
-..] 
-..] 
c.c 
co 



Anions in Soil Samples at Site 35C 
Longhorn Army Ammunition Plant, Texas 

Location: 35CSB02 35CSB02 35CSB03 35CSB03 
Sample Number: 1 35CSB02(0-0.5)T 35cs-802(1 ~2Yi-- 35Cs8o3(0-0.5)J}scs8()3(1~2) 
Date Sampled: 1 06/01/2000 • 06/01/2000 -r- -(UitOf/2000- 1 o6/o1J20-00-
___ ----~· ---~-------'-------------·· ----'--·--· ·- --- ----- ______ _j__ ·-- ---··-- - ------
Depth (ft.): : 0.00 : 1.00 1

1 0.00 ! 1.00 .4"NIOf.is: uNirs:uG~------------ ---------------· ---------~---------------- ------- · 
---- -----·-·-·------- -- -----------------------~----· ----- --·-.- --- - +---
PERCHLORATE 

(~ 
c._~ 

(~.\ 

('" 
cr~ 

(_ 

NO [5.96] U NO [6.84] U 60.9 NO [6.11] U 

0 
t\:) 
'I 
00 
0 
0 



Location: 
-~~--~----~---·~·----- ----
Sample Number: 
... ---------~-------- --------------------------- --- ---------· --- --·---
Date Sampled: 
-------~----------------------------------~------- ----- ---
Depth (ft.): 

------------·-----------------
VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 
1,2-DICHLOROETHANE 
-------~-----------·· 

TRICHLOROETHYLENE (TCE) 
--- --------~-------------------------------

cis-1,2-DICHLOROETHYLENE 
------------------- --------------------
SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 

-------------------
Dl-n-OCTYLPHTHALA TE 
----~----------- ----- -----------

DIETHYL PHTHALATE 
PHENOL 
-------------------------------~- -------------------
bis(2-ETHYLHEXYL) PHTHALATE 

(J 
(,'l 

C.' 
c:.: 
(? ........ 

r 

VOCs and SVOCs in Groundwater Samples at Site 35C 
Longhorn Army Ammunition Plant, Texas 

106 
MW-106 

106 
106 

106 
LHS-MW-106 

- ~ 02113i1-996~r o5J28i1998 0811511996 
--------------------------- ------- _, __ _ 

0.00 0.00 0.00 

Nl::) !!!~-~- ~[)J~l~-----~~-!~~1J U 
ND [1] U ND [1] U ND [0.25] U 
ND-[1] l.J~-~ -j\jj) ~ -·- NO 

107 
MW-107 

02/13/1996 
0.00 

ND [1] U 

ND [1] U 
ND 

107 c -· __ 'l_.(l~-~-_0:1-fSMW67 ~~~!:_H~~W67 I_~!:H~~~67_ 
107 LHS-MW-107 i MW-67/ LHS-MW-67) LHS-MW-67 

os/2811998-+ n o8t15t1996-! 02109119~ osJ27I1998To8t14i1996 

-~·o•_ ~ __ 0.~ _ - _ -~~oo j ~o: --:-:i-~ O.I)O __ 

-~--~1::) ~LLJ ~- -~~__!:>1~:~1] U . ND [1) U i NO [1] U 1 ND [0._~-1~ 
ND !1JU N~f0.25] u 7.0 I N~_!~l_l1__l~~~!9-25!_t.J___ 

ND ND 8.0 . ND ] ND 
------~------~~----y-- ---------- -------- r -

N~o(t~~1uu~ .. ~~f~~~ ~~-~ ~D[~~~1uu ~~-Ns[)l(1j~~~=~~(j~J~-~ F~1F1£~ ~N~D[~~~1uu I ~]]~lQ=r~;dl~~~1uu_~ 
Nt?_!0.89J~ __ ND [10] ~ - _f'J_~ !0.89]~-n ,nt'ii::>_J~.89jlj __ ~~D [10]~ -- ND [0.89] u : ND [0.89] u I ~D [10]_t.J___~;_ND [0.89]_lJ___ 
ND [0.92) u 7.6 ND [0.92] u ND [0.92] u ND [10] u ND [0.92] u I ND [0.92] u 1 8.7 : ND [0.92] u 

0 
l\:) 

""-1 
00 
0 
t---



\ 
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VOCs and SVOCs in Groundwater Samples at Site 35C 
Longhorn Army Ammunition Plant, Texas 

Location: ' LHSMW67 LHSMW68 LHSMW68 LHSMW68 . LHSMW68 ' LHSMW69 ' LHSMW69 ; LHSMW69 1 LHSMW69 
--------------------------- ----------------------------i--------- --- ----~ - - -· - --- - . ---- _______ , _______ ------:-----------+---------'--- - I 
Sampi!_Num~!"_: ___ _____________________ LH~_:-~_W~67 _____ MW-6~- . LHS-MW-6f!; LJ-i~-~-~=-~~---~-~-~~~~ MW-69 I LHS-MW-6~: LHS-MW-69 LHS-MW-69 
Date Sampled: _ __ _ _ _ _ 12/10/1994 02/09/1996 05/27/1998 08/15/1996 ' 12/10/1994 ; 02/09/199!_l___!)_5/27/1998 ! 08/15/1996 12/10/1994 

l:>~£.t~<~L=~~~==-============= --- o~o-o · - -o.oo _ __ o.oo- · -- --o:oo-- -- =-~~ o.~o -- ~---1!:~~=--L_-=._o._'i~-- ~ _ o.oo · o.oo--
voLA TILE ORGANIC COMPOUNDS - UNITS: UG/L : ' : 
1 ,2-DICH-LOROETHANE --------------- --------~ -No [51 u 
TRICHLOROETHYLENE(TCE) -- -------------- - NA 

. ---- ----------- ... ---------·--· ---·------------- ----~ -~------------------ ----
cis-1 ,2-0ICHLOROETHYLENE ND 
sEMt-volft.TiiEoRGANic co"MflouNDs - u"NITs:uGtL -----, 

ND [1] U 
ND [1] U 
ND [1] U 

- --- - --------- - ___ ,_----------------i-------t------------t- _j____ I 
ND[1]U ND[0.31]U ND[5]U ! ND[1]U: ND[1]U I 0.53 : 3J 
No f1 1 u --· f\io fo.-2-sftT~ - --NA·-~--~---~------o.as-:· No ro.25J u i NA 

-- - ----·-- -- ------ --------------------------- ____________ j___ ___ _ 
ND ND ND ND [1] U ! ND ! ND [ ND 

------------------- -------------j-----------------·-----------~~-------

1 

------ ------- --- -------------------------+-----
01-n-OCTYLPHTHALATE ND [10] U NO [1 .2] U NO [10] U ··ND [1.2] U NO [10) U 0.6 J : ND [10] U ' 2.7 ND [10] U 

ot(rH'!'~-~-~"!:~~~T~-=~=~-~~~= ~-=:=:~=--==~======~~:~=No ho1 u No r11 u No r1o] u ~- -N=[)-Q1~===~!?E9fu~:-=~?:57 J-=-~- Hof161~_ No r11 u No r1o1 u 1 
PHENOL ND [10] U NO [0.89] U ND [10] U ND [0.89] U . NO [10] U 3.9 ND [10] U ND [0.89] U ND [10] U 
bis(2-ETHYLHEXYL) PHTHALATE ____________ , ___ ND(10]U --N0-(0.92}u--- NO (-fo)lT-· ND(ci92)U -·---- 21 ND [0.92] U; ND [10] U ND [0.92] U ND [10] U 

.--. 
\,."" 

(.) 
r<::) 
C.) 
CD 
(\) 0 

N 
~ 
00 
0 
l'V 



Location: 
-------------------~-- --------- --·- -·--

Sample Number: 
-----·--------·~-----------~·------

Date Sampled: 
------------------------------ -----------
Depth (ft.): 

VOCs and SVOCs in Groundwater Samples at Site 35C 
Longhorn Army Ammunition Plant, Texas 

LHSMW70 
MW-70 

02l09/1996 
0.00 

LHSMW70 LHSMW70 LHSMW70 LHSMW71 LHSMW71 LHSMW71 I LHSMW71 
Li-ts~Mw-7o ·- LHs-Mw-7o-, · LHs-Mw-7o 

0 

M\IV~71- 1--a.:-..fs-Mw=71 ,~ LHs-"Mw=71---.::HS-M'w-i1-
ost2si199s ·-o811"4t199_6 ______ 1211211994 - o2t1ot1996- o5i28/1ggs; ost14t1996 12t12l1994-

---- ·- - - - --------· ---- ., -- ---------~--t-------~-----t-~---------
0.00 0.00 0.00 0.00 ° 0.00 0.00 0.00 

VOLATILEORGANicc-oMPOUNDS .:-uNTrs:·OG-ii.: ~--- . 
1:2-DICHLOROETHANE--------~- - - -- ·"- ND(1j u ND-[1fu··---~-ND [0:31] u ND [5] u NO ff]lr·· -NfiHru··t-ND[0.31]ul-- ND [5] u-

--- -----r-------+ ----------

--,--- --- --------------~·-··------ ------------ ------- - ------------ -------------------~~~-----

T_~I(:;H_I:~RO.§T!I~~~~~ (T~_Ej_ __ ; ND [1] U ND [1] U ND [0.25] U NA ND !11 U :. ND !1ll! ___ _N!JJ~-?~J~j _____ __f'I_A __ _ 
cis-1,2-0ICHLOROETHYLENE ND [1] U NO NO NO NO [1] U ' NO . NO I ND 
SEMI-VOLAlllEORGANICCOMPoUNDS-~UNtTS:--UGlL - - -c-- --- - --· ----- ~ -----'----~---t------

01-n-OCTYLPHTHALATE -- _u ___________ d_ NoTf~2ju--- r\ioT16fli -~-ND[f2]u ---;_N0[10]U ___ N_0[1.2Tl.T-mN0[10]U 0 N0[1.2]U I N0[10]U 

~H¥~J~ PHf~~LA~-------- -- -- ---~-- -----~ N~Io[.~]g~ u· --~~ H~}~ ~- N~[J.119I u ~~t~~~r~ -N~To~-119Y~~--~~~~~~=-~~~~¥u 
bis(2-ETHYLHEXYL) PHTHALATE ------~----------- -~---ND[(i92)U -~ ND(1o]TJ--N-D[0.92] U --- ___ 2_j _________ 0~62 r-· --NO [10] U : ND [0.92] U i 1 J 

(') 
(\ 

t:' 
c.; 
C'C' 
f .. 

""' 

0 
l\j 

'I 
co 
0 
c..u 



Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 35C 
Longhorn Army Ammunition Plant, Texas 

Location: I 106 106 106 107 107 , 107 I LHSMW67 l LHSMW67 I LHSMW67 --·--·--------------·--------------·--··-----··--··-·---- - -t---- ------r·- --- --- - - - -- L__ __J.__~-----+-:--------+------
sample Number: + MW-106 106 LHS-MW-106 MW-107 107 ' LHS-MW-107 MW-67 ! LHS-MW-67 1 LHS-MW-67 

o_atesamp1&d: =--=-=--=--_ ~ :=::_ ::_ :_ 
1 
02/i3/j996J ()5128/1998 _ o8t1st1996 : o2t13t199&' 0_5128/1990: ~ 08!1_511996 j o2/09t1996l o5127fi998 1 o8t14t19se 

~~~;~~~~~~~r~~~~,f--===~-=~~~-=-~-- ~ --~·~o- _ 1 o.oo _.. o.oo -~·oo o.oo__ . ____ o~~~~--~~-t~~~--~~~==~~~=-=~~~~~-=t~=--~~~---
!-JO DE_'!ECTE~_CO~~~L_JNDS ------------------~-i __ N~---------- NA _ ··- NA ... _____ NA ______ NA_ --·- NA i _ NA : NA : NA 

------ --- ---·--·· ···- ----- -· --·--·-·· ---- ---·-···-·-··-- --·- ·- - +-·-··-·---
POLYCHLORINATED BIPHENYLS- UNITS: UG/L ·r - --~~----·---~------

I 

NO DETECTED COMPOUNDS NA NA NA NA NA 

!'J~-~_!=_"f§_C_l"§_~s;g!-1POUNDS ~------------j__ __ NA_ ______ NA NA NA :: --===r:t--:~ -~~~A~~ HERBICIDES - UNITS: UG/L 
- . t - . 

--- ···-- --~---J.__. -- -

'\ 

i 
~~~---~--1 

DIOXINS AND FURANS - UNITS: PG/L 
. ---~---------------------- ---·---- --- ------------ -----------------

1,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN : NA NA 
------ -----~-- -------- -------- ----------- - ---

1,2,3,6,7,8-HEXACHLORODIBENZOFURAN NA NA 
HEPTACHLORINillODI8ENZ6~i):olo~~~(!<?l"A~=l=-=:EA------ - -NA 
HEPTACHLORINATED DIBENZOFURANS, (TOTAL) . NA NA 
- --------- --------- ------------

OCTACHLORODIBENZO-p-DIOXIN NA NA 
---------------------------------------·--

--- ---------·------- - --·--

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

---: --~ ··-----~;------: ----~---
1 ! . NA -----NA ___ !_NA _____ NA-- NA 

NA ... --------NA -T---NA -----NA ----- NA 

NA- ··------NA ~ NA . NA NA 

~~·· ·i~ ~··· ! .. ~{-= i---~~_L ~~ ..... 
EXPLOSIVES - UNITS: UG/L . . . . __ .. . _ . . . 
2,6-DINITROTOLUENE ------------- --------f..f[)(6:-13)u- NO [2.6] U NO [0.13] U NO [0.13]-U NO [2.6) u-·--ND(0.13] U i NO [0.13)u----,;m(2.6)U-- NO [0.13] U 

---i I 

2-AMIN0-4,6-DINITROTOLUEN·E---------·--- ---- -ND(if13)u NO [2.6] U NO [0.13] U NO [0.13) U ND-(2.sru :-- ND(o.13j tTfND [O:i3)uiNo-(2~6)iJ i NO [0.13) U 
2-NITROTOiufNE ------------- --- ----~No[o:-2s]u~--No [2.6] u · No [0.261 u ·-No to:2sfu- No[2.6] u · ·-No[o~26fDINo [o.26]Uf.'No [2.6JuTNo(D.26ftT 

3-NITROTOLUENE . -----~NO [o-:-26] ui--ND [2.6j u-·· NO [0.26] u . . o~14T- ·- ND[2~6ju,--ND-[0.26] u I NO [0.26] u I NO [2.6] u l NO [0.26] u I 

HEXAHYDR0-1,3,5-TRINITR0-1,3,5-TRIAZINE .. --- ! ND(6:26)u-·ND [1.3] u-· NO [0.26] U . ND [0.26j U; N-0[1 .3j U ; ND(o-.26)u-n~o-(0.26) utNo(1:3)uTN!)[0.26]Ti 

0 
C;) 
,'fl .. ,\ 
1, ... , •• • 

"'"' '-· ·' 
I~·. .... ') 
I*>;."· 

0 
N 
~ 
00 
0 
~ 



Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 35C 
Longhorn Army Ammunition Plant, Texas 

~~cation: -----~- ~~ -------~--~~~ _______ -L~~~~~67 _ LHSMW67 _ _ LHSMW67 ___ LHSMW68 ·- ~!:I~P-1~~~-!HSIII!_~~j LHSMW68 LHSMW691 LHSMW69 
Sample Number: LHS-MW-67 LHS-MW-67FD LHS-MW-67 . MW-68 LHS-MW-68 ! LHS-MW-68 i LHS-MW-68 MW-69 LHS-MW-69 
Date Sample~----- --- -------~------ ----- ,_ o-8/25/1998 - - OS/2Sf1SS8 -~- -- -12/1 ()/1994 - ~ 02/0Sf-1-996 -,~~~ ()5/27/f998-:--o8/15t1996 i 12/10/1994 02/09/1996 I 05/27/1998 
--~~---~~~~~~----~~------------------~ ~~-~ -~~-~-~--_ -~--~- -- --~_ ~~~-_ ~- --_-_---_ -_~-_~-~-~ --~-- ~-~ ~~~ ~ . -----~ -~-~-~~-~ -----~~~-- -~----------~ --~-~~-~-~ -~~~-~--r i ~ 

Depth (ft.): ~ · ~ 0.00 ~ ~ 0.00 ~ 0.00 ~ 0.00 ~~ ~~ ~ 0.00 ~ ~ 0.00 ~ ~~ • 0.00 0.00 ' 0.00 

j=)_~~!_I~IDES :u~II~~l!_GI!:_~------~~====-~-~--=r--~- ---- --~ ~ -~ - ---- -· - -- _ - : ---:- - _ -=~~:- _- __ -_- __ -------~-----L-----~-_j__ _____ _ 
t:-JO~~!_ECTE~~~f..i1POUND~-- _____________ -+--- __ NA NA NA ·-~ ~ NA ---·- NA NA . -+-- NA 

POLYCHLORINATED BIPHENYLS- UNITS: UG/L 
-- --·-----~--- -------·- - -----------
NO DETECTED COMPOUNDS 

----------------

HERBICIDES - UNITS: UG/L 
~-------- --~--~-------- --- --·------·------------
NO DETECTED COMPOUNDS 

--~----------------~------ --------------
DIOXINS AND FURANS - UNITS: PG/L 

1 ,2,3,4,6, 7 ,8-HEPTACHLORODIBENZOFURAN 
·----~-~---·-·-·--·---

1 ,2,3,6, 7 ,8-HEXACHLORODIBENZOFURAN 
1
HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

-~---------··---------·---- --·-

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 

OCTACHLORODIBENZO-p-DIOXIN 

EXPLOSIVES - UNITS: UG/L 
2,6-DINITROTOLUENE --~-------~-~- ~~ ~-~--

2-AMIN0-4,6-DINITROTOLUENE ____ ,. -- -·--. -~-- -·- -- --·. 

2-NITROTOLUENE 
~---~-~-----
3-NITROTOLUENE 
HEXAHYDR0-1 ,3,5-TRINITR0-1 ,3,5-TRIAZINE 

u 
tJ 
C.:"\ 
,, ... 
1.., -~ {- ,1 ' . 

~~ 

NA NA 

NA NA NA 

17.367 NO [32.775] R NA 
----- - -- --- - - ---·----

4.007 NO [48.377] R NA 
. --------------------------- ---·- ------

~~~~---- __ NO [9~.75] U _N_A 

17.367 --· N_~:? E~-?75] u - - - ~~-
97.192 NO [77.748] R NA 

--- - -- -··-· . -·-

NA 

NA 

NA 
NA 

NA 
NA 

NA 

I 
t --
1 

NA NA i NA 
---,--~-

' - - -

---4----- _____ _..... ________ -----

NA NA NA NA 

NA 
NA 

NA 

NA 

NA 

i ' --------r---~-i--~--

~~~-=--~=----~-~~ - I ~~ +~--
--N~~-~-~~-===NA -- T NA NA I 

NA NA NA NA 
- --·----~-- ----

NA NA NA NA 
. ---------------- ·--

NA NA 
~ ________ _j__ __ -+-

ND [0.13] u NO [0.13] u NO [2.6] u NO [0.13] u NO [0.13] u I NO [0.13] u NO [2.6] u 

NA NA 

NA NA r 
------ •4 • 

NA NA 

NA NA 

NA · - -No fo.13J u-~~~No [2.61 u ---No rii13fu-r-----NA--TNo ro.13JU -Nof2J5fU 
No [0.5] u · No (o.26] u; ~ No [2:6] u ~ ~ No ro.26T u No ro:5ru--r~~-oTs ___ -No-[2.6JTT 

No fo.51 u --No ro.26J u -No[~6Tli -; No ro:26f"LT 1 ·No ro.5J u t No [0.261 uR-of2.6J -u
NO [0-.54]\.J i ND(0.2S]U. ND [1:3)l.J . NO (o.26j l.TTNo[o.54fut ND [0.26] U NO [1.3] U 

0 
l\) 

~ 
(X) 

0 
CJ1 



Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 35C 
Longhorn Army Ammunition Plant, Texas 

Location: _ _ ~-~~~~\J'\1~~-- LHSMV\f~9 _ LH~Mlfi7'~~-- ~~~~W7E_.l__~H~_III1~~~'-~H~~~~- i _ ~~SMW71 I LHSMW71 I LHSMW71 
Sample Number: 1 LHS-MW-69 . LHS-MIJV-69 _ MW-70 , LHS-MW-70 : LHS-MW-70 ' LHS-MW-70 T MW-71 I LHS-MW-71 LHS-MW-71 
Date Sampled: ----------------------:-·oai15T1996- .. 1-2110/1994 h o2/09/1996--o5/28i1998To8i14ii996-T 12/12/1994 I 02/10/1996 I 05/28/1998 08/14/199_6_ 
·-----------:------------. ------------------j---·.·--------- ------ - .. - .. --~----.---.-------·~ ----·--·--·-.···----~ --------._-- -----c-- -----·--
Depth (ft.). ______________ ; ____ E.OO o.oo o~o~ __ , ____ ~-:~0 0.~~---- ___ ~:~~- I o.oo 0.00 o.oo 
PESTICIDES - UNITS: UG/L j 
~0 OETECTED_~OMP_~~_N_DS _________________ " _____ NA ___ ___ NA NA _______ ·- N,A. ________ ·-~-~-----'--- NA NA 1 NA NA 

----·~-~---~-------·-

POLYCHLORINATED BIPHENYLS -UNITS: UG/L 
·c::------:-· ---------------·--····-··-··-- -- -----··-···-··-----·-· 

NO DETECTED COMPOUNDS NA NA NA 

HERBICIDES - UNITS: UG/L 

NO DETECTED COMPOUNDS ------'--!'J~ NA NA 

--------------------.-

DIOXINS AND FURANS - UNITS: PG/L 

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN NA NA 
I --------------------·--------------- --
1 ,2,3,6,7,8-HEXACHLORODIBENZOFURAN NA NA 

NA 
- ...........-- ---------------

NA 
--- ---·------~-----

HEPTACHLORINATED DIBENZO-p-DIOXI"!S, (T_OT~)_ ____ _t'J,A. ____ ~_ _ _ _t-JA NA 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA 
- ----------~~----- -- ··---------- --- .. ---- -------·-----

OCTACHLORODIBENZO-p-DIOXIN NA NA NA 

NA NA 
~----- -------- - --------·--

NA NA 

NA NA NA NA 
-- ----------

-----------------~--------· 

NA NA NA 
I 

I 
I 

NA 

~-~~=-~--=-----=~=~=-~=-~==}1~~=~=----NA--, --NA=r--NA--
NA NA NA · NA • NA NA -NA __________ NA --------- NA NA . NA I NA 
NA ------ --- N-A-- -- NA - ----NA ______ NA I NA 

NA- --- --- NA - --·- NA ____ , ____ NA NA I NA 

I 

1
EXPLOSIVES- UNITS: UG/L ----------==~===:==~:-====-=-~~-~~~·::~ ____ -_:~=-=~=:--: _______ =:: :-. _ ~=:-=-=- ~-~ --~-~=~=~~-------: -- _i 
2,6-DINITROTOLUENE NO [0.13) U NO [0.13) U NO [0.13) U NO [2.6) U NO (0.13) U · NO [0.13) U . 0.62 . NO [2.6) U f NO [0.13) U 
2-AMIN0-4,6-DINITROTOLUENE - ------------No(o~i3)U ______ ---NA ... NO (()_1-3) U~ . ND-(2.6j u··. NO [0.13)lJ ·- --NA-- ---;------0~95-tNO [2.6) U NO [0.13) U 
2-NITRoToLuENE ··· · ------------- - ----·No ro.-26]u ______ Ni>[o.5)-u -,-N[) [o.26J u ,---No [2.61 u .... No ro.26] u · · No-ro~sTi.T-7" NDTo26JU:- ··No [2.61 u t-io[026]U 
3-NITROTOLUENE ----------NO [0.26) U ND[o~5) U,.ND .(0.26) U ~--NoTi6)u ____ -Nti(o.-26) U NO [0.5) U 0.26 J l NO [2.6) U NO (0.26) U 

HEXAHYDR0-1,3,5-TRINITR0-1,f5-TRiAZINE . -0.49-. NO [0.54] u·- NO [0.26) u· NO (1:3) U . NO (o.26j'u-: N6[0.54) U ND'[6~26)uTND [1.3) U NO [0.26] U 

C':': 
(." 
c~-
C'' 
u: 
~· 

0 
l\j 
~ 
co 
0 
0") 



Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 35C 
Longhorn Army Ammunition Plant, Texas 

Location: 
----

Sample NLJ_mbe!: _____ ~---~-~--~------~ 
Date Sampled: _ --~ ~~~-~ __ 

Depth (~J_: ---~~----~-~- _ ------·-··-~--
PESTICIDES - UNITS: UG/L 

-· ·----------- -- ----------

LHSMW71 
LHS-MW-71 
12/12/1994 

0.00 

NO DETECTED COMPOUNDS NA 

---------------------- --

POLYCHLORINATED BIPHENYLS - UNITS: UG/L 
-~------------~~---------------------

NO DETECTED COMPOUNDS NA 

HERBICIDES - UNITS: UG/L 
NO DETECTED COMPOUNDS NA 

~------------ ---------------

DIOXINS AND FURANS - UNITS: PG/L 
·---

1,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN 
1,2,3,6,7,8-HEXACHLORODIBENZOFURAN 
HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 
------
HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 
-----~-------------------

OCTACHLORODIBENZO-p-DIOXIN 

EXPLOSIVES- UNITS: UG/L 

NA 
~~ ,_ --~ NA~ -~--

2,6-DINITROTOLUENE NO [0: 13] U 
------------- --------

2-AMIN0-4,6-DINITROTOLUENE NA --- +-~-~-~---- -~-~ 

2-NITROTOLUENE ~-- _ ,_ ~~l:)_!0.5t_l!__~ 
3-NITROTOLUENE NO [0.5] U 
HEXAHYDR0-1,3,5-TRINITR0-1,3,5-TRIAZINE -- ---TND[0.54fli-

(."') 
(J 
f"'~', 
~- .._' 

"" i., .... 

f.·""~ ,._,. 
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Metals in Groundwater Samples at Site 35C 
Longhorn Army Ammunition Plant, Texas 

Location: I 106 i 106 1 106 I 107 107 107 ; LHSMW67 I LHSMW67 : LHSMW67 I LHSMW67 1 LHSMW68 

~-alllpi~_!{um~~~-==-~-=--=t-~HS-~~-:!~(_[=1 os=-=rLH-S-f¥1_~1~6! LH~-MW~_1o"Tr~ _ 1 o7- - __ :-~~~-~w:.!-o7] LHS-f\II~~~!J-LHS-M~:~('J;H~~W~!! _ L~-M~:!?_ _!:_~~~~~--!~ 
Date Sampled: ' 02/13/1996 : 05/28/1998 1 08/15/1996 1 02/13/1996 

1 
05/28/1998 · 08/15/1996 i 02/09/1996 : 05/27/1998 08/14/1996 12/10/1994 02/09/1996 

--~-------------: ------------r-------- ----+------- ··- ------+----··-···----·- -----·· ---,--·----------. --~- ----------. --. ---~+-----------· ----------------- f 

~~~:~~~UNITS: UG/L • o.oo -i---o~~~-- +--- ~~o~ ---- J__ --~-~~-- - ; - -~~o_o ____ ~--- ~-O! ___ t __ o.o!_l __ o:_~-~~ o.oo I o.oo o.oo 

ALUMINuM -- - 5270 J ~ooo--~-= ::JJsDL- ~ S1}::-_ ; }20~ _::: fi4oJ- j 19oooT 1-~1ooo:I~-1s1oo J 554oo 2soo J 

~J~B~~~==--------=~------L ___ ;~_L_~2T_] ~---~-;~T~fP- ~-: __ ;12Y~- ~--- ~~ [;?)!~ -- T~~~[~5J!~-~~~=~~l~~-]\J_~-----,-~~ __ N~-~_!5_~9-JU:_c_:~[\~flJLii_ND~O[ lJ__c NO ~~OJ u ~~[[2j!~ 
BARIU~--------- _ 44 i __ NDJ3~1_U_~_~_1 _____________ !~<\_ _____ ~-NJ:?J2~~]~ __ _1_!_?_~_ 126 __ ~ 200 I 139 480 I 41 

~~R'l'~-~~~~------- --~ ___ _f'l_J:?J~~--· ---~:~_,_j_ __ ~f?J~O!U ______ NDJ51~ ____ ; __ 0.7 ____ ~--~~[10l_~ __ J __ ~_!)J!)1_~ __ j_ ___ 1~~--~[10]U NA 1 ND[5]U 1 
~()MI~~-- __ NO [10] U 1 NO [0.8] U L _ _!'JI:)J10]U ______ f>JD[1~J~ _ j_~~~:_8J~~-NDJ10].U -l-ND [10]~-+--ND (0.8] U 1 NO (10] U NO [10] U i NO [10] U 
CALCI~~- - 2920J ,ND[5000]U 1590J 11!~~-~--!_~000_ - 19000J : 6510J _]_ ___ ~100_ 1 5410J 18100 I 1060J 

CHROMI~~~-~C?_!_P,L __ ~_ND_(_10_] U __ :_N_D _!!0] ~-+---~~!!~}!} -~---t-!()_l!_OJU --~- f>J[)J!OJ~...,- ~-0_[1_0~~-1 __ 5~~---L _ _!~~-~ J 98 1 33 
co~~~!_ ____________ NO [10]_~j_ ND ~~~-- '-- -~()J~~!_lJ _____ 1~ ___ L__NI:) !~~Ll.l ____ ~~[201~ ____ 2_1 ___ ~--~~J~~~ 41 NO (101 u 
COPPER 18 ' NO (25] U ' NO [10] U 22 ! NO [25] U NO [10] U l 29 ! NO [25] U ! 17 NO [10] U 
----·------------ -~------~----· ..... --------~ ---- -------....------------ - ... i- --------·- ------------~-............__-~-------.------+------ -- ---

IRON 3480 J 1200 3110 J 2230 J ; 3500 3270 J 20200 J . 33000 21900 J 2930 J 
LEAo ----~-----No [301 u-~r;m l3fu-~---No-(9ofu · Nc>(3ofu- - -No [3)"u---~-"NoT9oTu _____ ---49 ----:---- 4 . No [901 u 15o 
------ +-------------.,.---------- -----· ·------------------------ --~--- ------ -· ------------- ·--·------r-·---- -- _________ J_ ___ ------~ ----+---
MAGNESIUM 2980 J ' NO (5000] U. 2220 J 8110 J 9300 14000 J i 39900 J 5400 3450 J 10400 1240 J 
-----------------~---------~' --------- - ... --- -------- 0 ------- ---- ---------·-·---- - - -·-- _ ____L _________ ~------~ 

~~~ru~~~~=--~=-==~-~~~No~3!l.J __ _!~No_@~~-~ __ ND~~1TtT---~~~- ND1~1}u N~J~~[u-~:--~= ~~: --:·---_ -~~;-=~~ND~~~]U : ND~~~]~~I:):~2]U 
NICKEL ' NO [15] u i NO [40] u NO [20] u NO [15] u NO [40] u NO [20] u : 248 . 400 ; 576 I NA ! 19 
POT AsSlUM- - -- -------:------923 ____ t"No)5o6()"fl.J . _ ----~~~~-- ----~~=~-~-1~1 ()_ J __ .. ~-~~j~~OOJl.J ___ --~o1-oJ __ ~-- ~ 1520_! __ -~ _N~-(5oooj u : 1440 J------r- 3600 880 
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Metals in Groundwater Samples at Site 35C 
Longhorn Army Ammunition Plant, Texas 
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Metals in Groundwater Samples at Site 35C 
Longhorn Army Ammunition Plant, Texas 

Location: I LHSMW71 ! LHSMW71 ! LHSMW71 LHSMW71 
---------·------~---~-+-------"--·--- - ·-- - ~-- ·---, - ... -
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Anions and Petroleum Hydrocarbons in Groundwater Samples at Site 35C 
Longhorn Army Ammunition Plant, Texas 
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Anions and Petroleum Hydrocarbons in Groundwater Samples at Site 35C 
Longhorn Army Ammunition Plant, Texas 

Location: : LHSMW68 i LHSMW68 : LHSMW69 LHSMW69 LHSMW69 LHSMW70 . LHSMW70 : LHSMW71 I LHSMW71 
-------------------- - ---------+----------- -- -----------!-- --- - -- -- - - - -- ~- ------ -----· ---- - -------- ' - . 

Sample Number: ! LHSMW68 ! LHS-MW-68 i LHS-MW-69 MW-69 LHS-MW-69 : LHS-MW-70 , LHS-MW-70 L LHS-MW-71 i LHS-MW-71 
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Location: 

Sample Number: 
f---'-
Date Sampled: 
Depth (ft.): 

VOLA TILE ORGANIC COMPOUNDS - UNITS: UG/KG 

1,1, 1-TRICHLOROETHANE 
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METHYL ETHYL KETONE (2-BUTANONE) 

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) 
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TETRACHLOROETHYLENE(PCE) 

TOLUENE 

XYLENES,TOTAL 

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 
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VOCs and SVOCs in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 
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LH-DL27-01 LH-DL29-01 LH-S01-01_1 LH-S01-01_2 'I:J:i~S01-01_3 
06/24/1993 06/25/1993 06/26/1993 06/26/1993 06/26/1993 
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-
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NO [330] U NO [330] U NO [330] U NO [330) U NO [330] U 

LH-S01-02 LH-S01-02 
LH-S01-02_1 LH-S01-02_2 
06/26/1993 06/26/1993 

0.50 5.00 

NO (5] U N0[5] U 
NO [100) U NO [100] U 
NO [5] U ND[S]U 
NO [5) U NO [5] U 

NO [5) U NO [5] U 

NO [50) U NO [50] U 

NO [50) U NO (50] U 

NO (5] U NO [5] U 
ND[5)U ND[5)U 
NO [5) U NO [5) U 

N0£5fu ,--NO [5] U 
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Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 
1,1, 1-TRICHLOROETHANE 

ACETONE 

BENZENE 

CHLOROBENZENE 

CHLOROFORM 

METHYL ETHYL KETONE (2-BUTANONE) 

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) 

METHYLENE CHLORIDE 

TETRACHLOROETHYLENE(PCE) 

TOLUENE 

XYLENES,TOTAL 

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 

BENZO(b)FLUORANTHENE 

BENZYL BUTYL PHTHALATE 

DI-n-BUTYL PHTHALATE 

01-n-OCTYLPHTHALA TE 

OJ ETHYL PHTHALATE 

FLUORANTHENE 

HEXACHLOROBENZENE 

PHENANTHRENE 

bis(2-ETHYLHEXYL) PHTHALATE 

0 
C.) 
C) 
C) 
c.~ ,.;.)! 

VOCs and SVOCs in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S017-01 LH-S017-01 LH-S017-02 LH-S017-02 

LH-S017 -01 1 LH-S017-01_2 LH-5017 -02 1 LH-S017-02 2 

08/08/1993 08/08/1993 08/08/1993 08/08/1993 

0.50 2.50 0.50 2.50 

NO [5] U ND[5] U ND[5] U ND[5]U 
ND [100] U ND [100] U ND [100] U ND [100) U 
ND[5] U ND[5] U ND (5) U ND [5) U 
ND[5]U -

------~---~-----------~---- -----------------------
ND[5] U ND[5] U ND[5]U 

ND[5]U ND [5] U ND(5] U ND[5]U 

ND [50] U ND [50] U NO [50) U ND [50] U 

ND [50] U ND [50) U ND [50) U ND [50) U 

ND [5] U ND [5) U ND[5] U ND[5] U 

ND[5]U ND[5] U ND[5] U ND [5] U 

ND[5]U NO [5) U NO [5] U ND [5] U 

ND[5]U ND[5] U ND [5] U ND[5) U 

ND [330] U ND [330] U ND [330) U ND [330] U 

ND [330] U NO [330] U NO [330] U NO [330] U 

NO [330] U NO [330] U NO [330] U NO [330] U 

NO [330] U NO [330] U NO [330] U NO [330] U 

ND [330] U ND [330] U ND [330] U ND [330] U 

NO [330] U NO [330] U NO [330] U NO [330] U 

NO [330] U ND [330] U NO [330] U ND [330] U 

ND [330] U ND [330] U NO [330] U ND [330] U 

NO [330] U ND [330] U NO [330] U ND [330] U 

LH-S018-01 LH-5018-01 

LH-S018-01 1 LH-5018-01_2 
08/08/1993 08/0811993 

0.50 1.10 

ND[5] U ND[5] U 
ND [100] U ND [100] U 
ND[5JU ND[5) U 

----- --- -------------- - ··-··- ------------------
ND[5] U ND[5] U 

ND [5] U NO [5] U 
ND [50] U ND [50] U 
ND [50) U ND [50] U 

ND£5) U ND [5] U 
ND[5] U ND[5] U 

NO [5] U ND [5] U 

ND[5] U ND [5] U 

ND [330] U ND [330] U 

NO [330] U NO [330] U 

NO [330] U NO [330] U 

ND [330] U NO [330] U 

ND [330] U ND [330] U 

NO [330] U ND [330] U 

ND[33ofu r- ND [330] U 

ND [330] U ND [330] U 

382 NO [330] U. 

LH-5018-01 

LH-5018-01_3 

08/08/1993 

5.00 

ND [5] U 
ND [100] U 

ND (5] U 
~-~No [5] u ····1 

NO {5] U 1 

ND [50] U . 

~~-

ND [50] U 

N0[5]U 
ND[5] U 

N0[5] U 

ND[5] U 

ND [330] U 

NO [330] U 

NO [330] U 

NO {330] U 

ND [330] U 

ND [330] U 
ND.£330] u 
ND [330] U 

ND [330] U 

0 
l\) 

~ 
00 ,...... 
~ 



'\ 

Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 
VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 

1, 1, 1-TRICHLOROETHANE 

ACETONE 

BENZENE 

CHLOROBENZENE 

CHLOROFORM 

METHYL ETHYL KETONE (2-BUTANONE) 

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) 

METHYLENE CHLORIDE 

TETRACHLOROETHYLENE{PCE) 

TOLUENE 

XYLENES, TOTAL 

SEMI-VOLA TILE ORGANIC COMPOUNDS -UNITS: UG/KG 

BENZO(b)FLUORANTHENE 

BENZYL BUTYL PHTHALATE 

DI-n-BUTYL PHTHALATE 

01-n-OCTYLPHTHALA TE 

DIETHYL PHTHALATE 

FLUORANTHENE 

HEXACHLOROBENZENE 

PHENANTHRENE 

bis(2-ETHYLHEXYL) PHTHALATE 

c 

'' c' () t, 
~1 

VOCs and SVOCs in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S02-01 LH-502-01 LH-S02-02 LH-502-02 LH-S021-01 

LH-S02-01 1 LH-S02-01 2 LH-S02-02_1 LH-S02-02_2 LH-S021-01_1 

06/26/1993 06/26/1993 06/26/1993 06/26/1993 08/06/1993 

0.50 4.00 0.50 4.00 1.00 

NO [5] U ND[5]U NO [5] U NO [5) U NO [5] U 

NO [100] U NO [100) U NO [100) U NO [100] U NO {100) U -"" "--=---- -----·--
ND[5)U NO {5] U NO (5] U NO (5) U NO {5] U 

NO {5] U NO [5] U NO (5] U NO (5) U 
!----"" 

ND[5] U 

NO (5] U NO [5] U NO [5]U NO [5] U NO [5] U 

NO [50] U NO [50] U NO [50] U • NO [50] U NO [50] U 

NO [50] U NO [50] U NO [50] U NO [50] U NO [50] U 

ND[5]U ND[5]U ND[5] U ND[5]U NO [5]U 

NO [5] U ND[5]U NO [5] U ND[5]U ND(5]U 

ND[5]U NO [5] U ND[5]U NO [5] U ND[5] U 

NO [5] U NO [5] U NO [5] U NO (5) U NO (5] U 

NO [330) U NO [330] U NO [330] U NO {330) U NO {330] U 

NO [330] U NO [330] U NO [330] U NO [330] U NO [330] U 

NO [330) U NO [330) U NO [330] U NO [330] U NO [330] U 

NO [330] U NO [330) U NO [330] U NO [330] U NO [330] U 

NO (330] U NO (330] U NO {330] U NO {330) U NO [330] U 

NO (330) U NO [330] U NO [330] U NO [330] U NO [330] U 

NO [330] U NO [330] U NO [330] U NO [330] U NO [330] U 

NO (330] U NO [330] U NO [330] U NO [330] U ND[330]~ 

NO [330] U NO [330] U NO [330] U NO [330] U NO [330] U 

LH-5021-01 LH-S021-02 

LH-S021-01 2 LH-S021-02_1 

08/06/1993 08/06/1993 

3.50 0.50 

ND[5]U NO [5] U 

NO [100] U NO [100] U 
NO [5] U NO [5] U 
NO {5] U ND[5]U 
ND[5]U ND[5]U 

NO [50] U NO (50] U 

NO [50] U NO [50] U 

NO [5] U NO [5] U 

NO [5] U ND[5]U 

NO [5] U NO [5] U 

NO [5] U NO [5] U 

NO (330] U NO [330] U 

NO [330] U NO [330] U 

NO [330] U NO [330] U 

NO [330] U NO [330] U 

NO [330) U NO [330] U 

NO [330] U NO [330] U 

NO [330] U NO [330] U 

NO [330) U 414 
!-----

NO [330] U NO [330) U 

) 

LH-S021-02 I 
LH-S021-02 2 I 

08/06/1993 I 
2.00 

I 

I 

NO [5] U 

NO [100] U 
I 

ND[5]U -----
ND[S]U 

ND[S)U 

NO [50] U 

NO (50) U 

ND[5] U 

NO [5] U 

NO [5] U _ _:_ 

ND[5)U 

NO [330] U 

NO [330] U 

NO [330] U 

NO [330] U 

NO [330] U 

NO [330] U 

NO [330] U 

NO [330] U 

NO [330] U 

0 
N 
---.J 
00 ,_. 
c..n 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS -UNITS: UG/KG 

1 , 1 , 1-TRICHLOROETHANE 

ACETONE 

BENZENE 

CHLOROBENZENE 

CHLOROFORM 

METHYL ETHYL KETONE (2-BUTANONE) 

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) 

METHYLENE CHLORIDE 

TETRACHLOROETHYLENE(PCE) 

TOLUENE 

XYLENES, TOTAL 

SEMI-VOLA TILE ORGANIC COMPOUNDS - UNITS: UG/KG 

BENZO(b)FLUORANTHENE 

BENZYL BUTYL PHTHALATE 

DI-n-BUTYL PHTHALATE 

01-n-OCTYLPHTHALA TE 

DIETHYL PHTHALATE 

FLUORANTHENE 

HEXACHLOROBENZENE 

PHENANTHRENE 

bis(2-ETHYLHEXYL) PHTHALATE 

0 
C~'J 
Cj 
(., 
C..~ 
(.,~ 

VOCs and SVOCs in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S021-02 LH-S025-01 LH-S025-01 LH-S025-02 
LH-S021-02 3 LH-S025-01 1 LH-S025-01 2 LH-S025-02 1 

08/06/1993 08/06/1993 08/06/1993 08/06/1993 

3.40 0.50 5.00 0.50 

NO [5] U ND[5]U ND[5] U NO [5] U 

NO [100] U NO [100] U NO [100] U NO [100] U 

NO (5] U ND[5) U ND[5] U ND[5] U 
1---------

1----ND [5] u ND[5)U NO [5)U NO [5) U 

NO [5] U NO [5] U NO l5] U NO (5] U 

NO [50] U NO [50] U NO [50) U NO [50] U 

NO [50) U NO [50) U NO [50) U. NO [50) U 

NO (5] U ND[5]U ND[5]U NO [5] U 

NO (5] U NO [5] U ND[5]U ND[5] U 

NO [5) U NO [5] U ND[5]U ND[5]U 

ND[5] U ND[5] U ND[5] U ND[5] U 

NO [330] U NO [330] U NO [330] U NO [330] U 

NO [330] U NO [330] U NO [330] U 376 

NO [330) U NO [330] U NO [330] U NO [330] U 

NO [330] U NO [330) U NO [330) U NO [330) U 

NO [330] U ND[330] U NO [330] U NO [330] U 

NO [330] U NO (330] U NO [330] U NO [330) U 

NO [330] U NO [330] U NO [330] U NO [330] U 

465 356 490 356 

NO [330] U NO [330] U NO [330] U NO [330] U 

LH-S025-02 LH-S025-02 
LH-S025-02 2 LH-S025-02 3 

08/06/1993 08/06/1993 

1.50 3.50 

NO [5) U NO [25] U 
NO [100] U NO [500] U 
ND[5] U NO [25] U 

--- -····--·-·-·------f------
ND[5)U NO [25) U 

ND[5)U NO [25] U 

NO [50] U NO [250] U 

NO [50) U NO [250] U 

NO [5] U NO [25] U 
ND[5] U NO [25] U 

ND[5] U ND[25] U-

ND[5] U NO [25] U 

NO [330] U NO [330] U 

NO [330) U NO [330] U 

NO [330] U NO [330] U 

NO [330] U NO [330] U 

NO [330] U NO [330) U 

NO [330] U NO [330] U 

NO (330] U NO [330] U 

NO [330] U NO [330] U 

NO [330] U NO [330] U 

LH-S026-01 

LH-S026-01 1 

08/08/1993 

0.50 

ND[5]U 

NO [100] U 

NO [5] U 
·------- -·-

ND[5)U 

ND[5) U 

NO [50] U 

NO [50] U 

NO [5] U 

ND[5]U 
1----------

ND[5) U 

ND[5] U 

NO [330] U 
--~ 

NO [330] U 

NO [330] U 

NO [330] U 

NO [330) U 

NO [330) U 

NO [330] U 

NO [330] U 

NO [330) U 

I 

0 
N 
-J 
00 
........ 
0") 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 

1,1, 1-TRICHLOROETHANE 

ACETONE 

BENZENE 

CHLOROBENZENE 

CHLOROFORM 

METHYL ETHYL KETONE (2-BUTANONE) 

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) 

METHYLENE CHLORIDE 

TETRACHLOROETHYLENE(PCE) 

TOLUENE 

XYLENES, TOTAL 

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 

BENZO(b)FLUORANTHENE 

BENZYL BUTYL PHTHALATE 

DI-n-BUTYL PHTHALATE 

01-n-OCTYLPHTHALA TE 

DIETHYL PHTHALATE 

FLUORANTHENE 

HEXACHLOROBENZENE 

PHENANTHRENE 

bis(2-ETHYLHEXYL) PHTHALATE 

0 
C.) 
CJ c; 
c. I' -.J 

\\ 

VOCs and SVOCs in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S026-01 LH-S026-02 LH-S026-02 LH-S026-02 

LH-S026-01 2 LH-S026-02 1 LH-S026-02 2 LH-S026-02 3 

08/08/1993 08/08/1993 08/08/1993 08/08/1993 

3.50 0.50 1.00 3.50 

ND[5]U NO [5] U ND[5)U ND[5]U 

NO (100] U ~[100)U NO [100) U NO (100) U 

ND[5]U ND[5] U ND[5)U ND[5]U 

ND[5) U NO [5] U NO [5] U ND[5)U 

NO [5] U ND[5]U ND15] U NO [5] U 

NO [50] U NO [50] U NO [50] u. NO [50] U 

NO [50] U NO [50] U NO (50) U NO [50] U 

ND[5]U NO [5] U ND[5]U ND[5]U 

ND[5]U NO [5] U ND[5]U ND[5]U 

ND[5]U ND[5] U NO [5] U ND[5]U 

ND[5]U ND[5] U NO [5) U NO [5] U 

NO [330] U NO [330] U NO [330] U NO (330) U 

NO [330) U NO [330] U NO (330] U NO [330] U 

NO [330] U NO (330] U e-ND [330] U NO (330] U 

NO [330] U NO [330] U NO [330] U NO [330] U 

NO [330] U NO (330] U NO [330] U NO [330] U 

NO [330] U NO [330] U NO (330) U NO [330] U 

NO [330] U NO [330) U NO [330] U NO [330] U 

NO [330) U NO [330] U NO (330) U NO (330] U 

NO [330] U NO [330] U 338 NO [330] U 

LH-S03-01 LH-S03-01 
LH-S03-01 1 LH-S03-01 2 
07/10/1993 07/10/1993 

0.00 4.00 

ND[5)U ~_[5)U 
--···-----
NO [100] U NO (100] U 

NO [5] U NO (5) U 
NO [5) U NO [5] U 
NO [5] U NO [5] U 

NO [50] U NO [50] U 

NO [50] U ND[50] U 

ND[5]U ND[5]U 
NO [5] U NO [5] U 

NO [5) U NO [5] U 
NO [5) U NO [5] U 

NO [330) U NO [330) U 

NO [330) U NO [330] U 

NO [330] U NO [330) U 

NO (330] U NO [330] U 

NO [330] U NO [330] U 
NO [330) U NO [330] U 

NO [330] U NO [330] U 
NO [330] U NO [330] U 

NO [330] U NO [330] U 

LH-S03-02 

LH-S03-02 1 

07/10/1993 

0.00 

ND[5] U 

NO [100] U 

NO [5] U 

ND[5]U 

ND[5]U 

NO [50] U 

NO [50] U 

ND[5]U 

ND[5]U 

ND[5)U 
ND[5]U 

NO (330) U 

NO [330] U 

NO [330] U 

NO [330) U 

NO [330] U 

NO [330] U 

NO [330) U 

NO [330] U 

NO [330] U 

\ 
I 

LH-S03-02 
----

LH-S03-02 2 

07/10/1993 
--

4.00 

ND[5] U 
NO [100) U 

ND[5] U 

ND[5] U 

NO [5] U 

NO [50] U 

NO [50] U 

ND[5]U 

ND[5] U 

ND[5)U 

ND[5)U 

NO (330) U 

NO [330] U 

NO [330] U 
NO [330] U 

NO [330] U 

NO [330] U 

NO [330) U 

NO (330] U 

NO [330] U 

0 
N 
--..} 
00 ,..... 
"'""-.} 



Location: 
Sample Number: 
Date Sampled: 
Depth (ft.): 
VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 
1,1, 1-TRICHLOROETHANE 

ACETONE 

BENZENE 

CHLOROBENZENE 

CHLOROFORM 

METHYL ETHYL KETONE (2-BUTANONE) 

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) 

METHYLENE CHLORIDE 

TETRACHLOROETHYLENE(PCE) 

TOLUENE 

XYLENES, TOTAL 

SEMI-VOLATILE ORGANIC COMPOUNDS • UNITS: UG/KG 

BENZO(b)FLUORANTHENE 

BENZYL BUTYL PHTHALATE 

DI-n-BUTYL PHTHALATE 

Dl-n-OCTYLPHTHALA TE 

DIETHYL PHTHALATE 

FLUORANTHENE 

HEXACHLOROBENZENE 

PHENANTHRENE 

bis(2-ETHYLHEXYL) PHTHALATE 

0 
C..) 
C:."l 
0 
(~ 
(l) 

VOCs and SVOCs in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S04-01 LH-S04-01 LH-S04-02 LH-S04-02 LH-S05-01 
LH-S04-01 1 LH-S04-01 2 LH-S04-02 1 LH-S04-02 2 LH-S05-01 1 

07/09/1993 07/09/1993 07/09/1993 07/09/1993 07/09/1993 

0.00 4.00 0.00 4.00 0.00 

N0[5]U N0[5]U N0[5) U N0[5)U NO [5] U 
NO [100] U NO [100] U NO [100] U NO [100) U NO [100] U 
N0[5] U N0[5] U 1-- NO [5] U N0[5) U ND[5] U 

·--

N0[5fU-
--~---

N0[5]U N0[5]U N0[5] U NO [5] U 

NO [5] U ND [5) U NO [5] U NO [5] U NO [5] U 

NO [50] U NO [50] U NO [50) U NO [50] U ND [50] U 

ND [50] U ND [50] U NO [50] U NO [50] U ND [50) U 

ND[5] U ND[5]U ND (5] U ND (5) U ND [5] U 

N0[5] U ND[5] U N0[5] U N0[5)U ND [5) U 

ND[5) U ND [5] U ND [5] U ND [5) U ND [5] U 

N0{5] U N0[5] U ND[5] U ND[5) U ND[5] U 

NO [330] U ND [330] U ND [330] U ND [330) U NO [330] U 
- ·----

ND [330] U NO [330] U ND [330) U NO [330] U NO [330] U 

ND [330] U ND [330) U ND [330] U ND {330] U ND [330) U 

ND {330) U ND [330) U ND [330) U ND {330) U ND {330) U 

ND [330) U ND [330) U ND [330) U ND [330] U ND [330) U 

ND [330) U ND [330] U ND [330) U ND {330] U ND [330] U 

ND [330) U ND [330] U ND [330) U ND [330] U ND [330] U 

ND [330] U ND (330) U NO [330] U ND [330] U ND [330] U 

ND [330] U NO [330] U NO {330] U NO [330) U NO [330] U 

LH-S05-01 LH-S05-02 
LH-S05-01 2 LH-S05-02 1 
07/09/1993 07/09/1993 

3.00 0.00 

N0(5]U N0[5] U 
NO [100] U NO [100] U 
ND[5] U N0[5] U 

~------

ND[5] U N0[5] U 
NO [5] U NO [5] U 

NO [50) U NO [50] U 

ND (50) U ND [50] U 
ND[5] U N0[5] U 
N0[5] U N0[5] U 

ND[5]U NO {5] U 

ND[5] U N0[5] U 

NO [330] U NO [330) U 

ND [330] U NO [330] U 

ND [330] U ND [330] U 

ND {330) U ND [330] U 

ND [330] U ND [330] U 

ND [330) U ND [330] U 

ND [330] U ND [330] U 

NO [330] U ND [330] U 

NO [330) U ND [330] U 

LH-S05-02 

LH-S05-02 2 
07/09/1993 

3.00 

NO [5] U 
NO [100] U 

NO [5] U 
NO [5] U 
N0[5]U 

NO [50] U 

ND (50] U 

N0[5]U 
NO [5] U 

NO {5] U 

ND[5] U 

NO [330] U 

ND [330] U 

ND [330] U 

ND {330] U 

ND [330] U 

ND [330] U 
ND [330] U 
NO [330) U 

NO [330) U 

I 

0 
l\:) 

-..:I 
00 
~ 
00 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 

1, 1, 1-TRICHLOROETHANE 

ACETONE 

BENZENE 

CHLOROBENZENE 

CHLOROFORM 

METHYL ETHYL KETONE (2-BUTANONE) 

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) 

METHYLENE CHLORIDE 

TETRACHLOROETHYLENE(PCE) 

TOLUENE 

XYLENES,TOTAL 

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 

BENZO(b)FLUORANTHENE 

BENZYL BUTYL PHTHALATE 

DI-n-BUTYL PHTHALATE 

Dl-n-OCTYLPHTHALA TE 

OIETHYL PHTHALATE 

FLUORANTHENE 

HEXACHLOROBENZENE 

PHENANTHRENE 

bis(2-ETHYLHEXYL) PHTHALATE 

"' C.) 
C) 
(.) 
t') 
~ 

VOCs and SVOCs in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S06-01 LH-S06-01 LH-S06-01 LH-S06-02 LH-S06-02 
LH-S06-01 1 LH-S06-01 2 LH-S06-01 3 LH-S06-02_1 LH-S06-02 2 

07/09/1993 07/09/1993 07/09/1993 07/09/1993 07/09/1993 

0.00 4.00 10.00 0.00 3.00 

NO [5] U ND[5) U ND[5)U NO [5] U NO [5] U 

NO [100] U NO [100] U NO [100] U NO [100] U NO [100] U 

ND[5)U ND(5] U ND(5]U ND(5)U ND[5] U 

ND [5] U ND(5]U ND[5]U ND [5] U ND [5) U 

ND [5] U N0[5]U ND [5ltl ND [5] U NO [5) U 

ND [50] U ND [50] U ND [50] U • NO [50] U ND [50] U 

ND [50] U ND [50] U ND [50] U ND [50] U ND [50] U 

ND [5] U NO (5] U NO [5] U NO [5] U NO [5) U 

ND [5] U NO [5] U N0[5)U NO [5] U NO [5) U 

NO [5] U N0[5] U N0[5] U NO [5] U N0[5)U 

NO [5] U N0[5)U N0[5]U NO [5] U NO (5) U 

-·--

NO [330] U NO [330] U NO [330) U NO [330) U ND (330) U 

NO [330] U NO [330] U NO (330] U NO [330] U NO [330) U 

NO [330] U ND [330] U NO [330] U NO [330] U ND [330] U 

NO (330] U ND (330] U NO [330tU NO (330) U NO (330] U 

NO [330} U NO [330) U NO [330] U NO [330) U NO [330) U 

NO [330] U NO [330] U NO (330) U NO (330) U NO [330) U 

NO [330) U NO [330} U NO (330) U NO [330] U NO [330] U 

NO (330] U NO [330] U NO [330) U NO [330) U NO [330) U 

NO [330] U NO [330) U NO (330] U NO [330] U NO [330] U 

LH-S06-02 LH-S07-01 

LH-S06-02 3 LH-S07-01 1 

07/09/1993 06/25/1993 

10.00 0.50 

~[5]U N0[5]U 

NO (100] U NO [100] U 

ND [5] U -ND[5)U 

ND[5]U ND[5] U 

ND[5]U ND[5)U 

ND (50) U ND [50] U 

NO [50] U ND (50) U 

NO [5] U N0(5)U 

N0[5)U NO [5) U 

N0[5)U NO [5] U 

N0[5]U NO [5] U 

NO (330) U ND (330) U 

NO (330) U NO [330] U 

NO [330] U NO [330] U 

NO (330) U NO (330) U 

NO [330) U NO [330] U 

NO (330) U NO [330) U 

NO [330] U NO [330] U 

NO [330] U NO [330] U 

NO [330) U ND [330] U 

\ 

LH-S07-01 

LH-S07-01 2 

06/25/1993 

2.50 

N0[5]U 

NO [100] U 

ND[5)U 

ND [5] U 

ND [5] U 

NO [50] U 

ND [50] U 

ND [5] U 

N0[5)U 1 

N0[5]U 

N0[5]U 

NO [330) U 

NO [330) U 

NO [330) U 

NO [330] U 

NO [330) U 

NO [330) U 

NO [330) U 

NO (330) U 

NO [330] U 

0 
l\) 

-..1 
00 ..... 
c:.c 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 

1,1,1-TRICHLOROETHANE 

ACETONE 

BENZENE 

CHLOROBENZENE 

CHLOROFORM 

METHYL ETHYL KETONE (2-BUTANONE) 

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) 

METHYLENE CHLORIDE 

TETRACHLOROETHYLENE(PCE) 

TOLUENE 

XYLENES, TOTAL 

SEMI-VOLATILE ORGANIC COMPOUNDS -UNITS: UG/KG 

BENZO(b)FLUORANTHENE 

BENZYL BUTYL PHTHALATE 

DI-n-BUTYL PHTHALATE 

01-n-OCTYLPHTHALA TE 

DIETHYL PHTHALATE ---
FLUORANTHENE 

HEXACHLOROBENZENE 

PHENANTHRENE 

bis(2-ETHYLHEXYL) PHTHALATE 

C) 
() 
CJ 
~~· 
() 
0 

VOCs and SVOCs in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-507-01 LH-S07-02 LH-S07-02 LH-S07-02 LH-SOB-01 
LH-S07-01 3 LH-S07 -02_1 LH-S07-02 2 LH-S07-02 3 LH-SOS-01 1 

06/25/1993 06/25/1993 06/25/1993 07/09/1993 07/12/1993 

9.00 0.00 2.00 9.00 0.00 

ND[5] U ND[5] U NO [5] U ND[5]U ND[5]U 

NO [100] U NO [100] U NO [100] U NO [100] U NO [100] U 

ND[5] U ND[5] U ND[5] U ND[5] U ND[5] U 
- .. ~ r-----~----- ~-----~-- f---------· --------···-···-·----

ND[5] U ND[5) U ND[5] U ND[5] U ND(5]U 

ND[5] U ND[5] U ND[5].U ND[5] U ND[5]U 

NO [50] U NO [50) U NO [50] U NO (50] U NO [50] U 

NO [50] U NO [50] U NO [50) U NO [50] U NO (50] U 

N0[5] U N0[5] U ND[5) U N0[5]U ND[5] U 

ND[5] U ND[5] U N0[5] U ND[5]U N0[5] U 

NO [5] U NO [5] U NO [5] U NO [5] U N0[5]U 

N0[5] U ND[5] U ND[5) U N0[5]U ND[5] U 

NO [330] U NO [330) U NO [330] U NO (330) U NO (330) U 

NO [330] U NO [330] U NO [330] U NO [330] U NO [330] U 

NO [330] U NO [330] U NO [330] U NO [330] U NO [330] U 

NO [330] U NO [330] U NO [330] U NO [330] U NO [330] U 

NO [330] U NO [330] U NO [330] U NO [330] U NO [330] U 

NO [330) U NO [330] U NO [330] U NO [330) U NO [330] U 

NO [330] U NO [330] U NO [330] U NO [330] U NO [330] U 

NO [330] U NO [330] U NO [330] U NO [330] U NO [330] U 

NO [330] U NO [330] U NO [330] U NO [330] U NO [330] U 

LH-SOB-01 LH-SOB-02 LH-SOB-02 
LH-SOS-01 2 LH-SOB-02 1 LH-508-02 2 
07/12/1993 07/12/1993 07/12/1993 

4.00 0.00 4.00 

NO [5] U ND[5]U ND[5] U 

NO [100) U NO [100] U NO [100] U 

ND[5] U ND[5] U ND[5] U 
·---··----- ---- f--- - -- ---. -··---- -----No-[5ju--ND[5] U ND[5]U 

ND[5]U ND[5) U ND[5] U 

NO [50) U NO [50] U NO [50] U 

NO [50] U NO [50] U NO [50] U 

N0[5] U NO [5) U NO [5] U 

ND[5] U N0[5) U NO [5] U 

ND[5]U N0[5)U NO [5] U 

ND[5] U N0[5]U N0[5] U 

NO (330] U NO [330] U NO [330] U 

NO [330] U NO [330] U NO [330] U 

NO [330] U NO [330] U NO [330] U 

NO [330] U NO [330) U NO [330] U 

NO [330] U NO [330] U NO [330) U 

NO [330] U NO [330] U NO [330] U 

NO [330] U NO [330] U NO [330] U 
NO [330) U NO [330] U NO [330] U 
NO [330] U NO [330] U NO [330] U 

0 
N 
-.I 
00 
tv 
0 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 
VOLA TILE ORGANIC COMPOUNDS -UNITS: UG/KG 

1,1, 1-TRICHLOROETHANE 

ACETONE 

BENZENE 
~-HLOROBENZENE 
CHLOROFORM 

METHYL ETHYL KETONE (2-BUTANONE) 
METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) 

METHYLENE CHLORIDE 

TETRACHLOROETHYLENE(PCE) 

TOLUENE 

XYLENES,TOTAL 

SEMI-VOLA TILE ORGANIC COMPOUNDS - UNITS: UG/KG 
-·-

BENZO(b)FLUORANTHENE 

BENZYL BUTYL PHTHALATE 

DI-n-BUTYL PHTHALATE 

Dl-n-OCTYLPHTHALA TE 

DIETHYL PHTHALATE 

FLUORANTHENE 

HEXACHLOROBENZENE 

PHENANTHRENE 

bis(2-ETHYLHEXYL) PHTHALATE 

t"") 
(J 
r··~J 

~l. 
CJ 
~r~ 

VOCs and SVOCs in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S09-01 LH-S09-01 LH-S09-01 LH-S09-02 LH-S09-02 

LH-S09-01 1 LH-S09-01 2 LH-S09-01 3 LH-S09-02 1 LH-S09-02_2 

06/26/1993 06/26/1993 06/26/1993 06/26/1993 06/26/1993 
-~-~ 

0.50 5.00 6.50 0.50 5.00 
---

ND[6]U NO [6]U ND[6] U NO [6] U ND[6]U 
------- -----· -··---

ND [110] U ND [120] U ND [120] U ND [120] U ND [130] U 

ND[6]U ND[6]U ND[6] U ND[6)U ND[6] U 
>-------- -------c-----------

ND [6] U ND [6] U ND[6]U ND[6]U ND[6]U 

ND[6] U ND [6] U ND [6].U ND [6] U ND[6]U 

ND[110]U NO [120) U NO [120] U NO [120] U NO [130] U 

NO [55] U NO [62) U NO [59] U NO [58] U ND [64] U 

NO [6] U ND[6]U ND[6]U NO [6] U ND[6)U 

ND[6]U ND[6)U ND[6]U NO [6] U ND[6]U 

ND (6] U ND[6]U ND[6]U ND[6] U ND[6]U 

ND[6)U ND[6)U ND (6) U ND [6] U ND [6] U 

--
ND [1176] U ND [1266] U 1-ND [1176) U ND [1149] U NO [1351) U 

t-- -
ND [588) U ND [633) U ND [588) U ND [575] U ND [676] U 

6788 5684 5894 3287 4351 

NO [588] U ND [633] U ND [588] U ND [575] U ND [676] U 

ND [588) U 190 212 ND [575] U NO [676] U 

ND [588] U ND [633] U ND [588] U ND [575] U ND [676] U 

ND [1176] U ND [1266] U ND [1176] U NO [1149] U NO [1351] U 

ND [588) U ND [633] U ND [588) U ND [575) U ND [676] U 

NO [588] U NO [633] U NO [588] U NO [575] U ND [676] U 

LH-S09-02 

LH-S09-02 3 

06/26/1993 

7.00 

ND(6]U 

ND [120] U 

ND[6] U 
~--- -----·-· 

ND[6]U 

ND[6]U 

NO [120] U 

ND [58) U 

NO [6] U 

ND[6] U 

ND[6]U 

ND [6) U 

ND [1163] U 
~-----

ND [581] U 

4628 

ND [581) U 

ND [581] U 

ND [581] U 

NO (1163] U 

NO [581] U 

NO [581] U 

\) 

LH-S10-01 LH-S10-01 

LH-S10-01 1 LH-S10-01 2 
{ .,-..., 

06/26/1993 06/26/1993 

0.50 8.50 

ND (5] U ND[5]U 

ND (100) U ,-NO [100JU-

ND[5]U ND[5] U 
------ ----------·- ------· --~-· 

ND[5]U ND [5] U 

ND[5]U ND[5]U 

NO [50] U NO [50] U 

NO [50] U ND [50] U 

ND[5]U ND[5]U 

ND[5] U ND [5] U 

ND[5] U ND[5] U 

ND [5) U ND [5] U 

I 

NO [330) U ND [330) U 

ND [330] U ND [330) U 

ND [330) U ND [330] U 

ND [330] U ND [330] U 

ND [330] U ND [330] U 

ND [330] U ND [330] U 
1---

ND (330] U ND (330) U 

NO [330] U NO [330] U 

NO (330] U NO [330] U 

0 
N 
-...1 
00 
l\j 

t--.r. 



Location: 

Sample Number: 

Date Sampled: 
Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 

1,1,1-TRICHLOROETHANE 

ACETONE 

BENZENE 

CHLOROBENZENE 

CHLOROFORM 

METHYL ETHYL KETONE (2-BUTANONE) 

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) 

METHYLENE CHLORIDE 

TETRACHLOROETHYLENE(PCE) 

TOLUENE 

XYLENES, TOTAL 

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 

BENZO(b)FLUORANTHENE 

BENZYL BUTYL PHTHALATE 

DI-n-BUTYL PHTHALATE 

01-n-OCTYLPHTHALA TE 

DIETHYL PHTHALATE 

FLUORANTHENE 

HEXACHLOROBENZENE 

PHENANTHRENE 

bis(2-ETHYLHEXYL) PHTHALATE 

("j 
c~ 
t") 

~~ 

CJ 
'\ '\ {:.;; 

--

VOCs and SVOCs in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S10-02 LH-S10-02 LH-S107-01 LH-S107-01 
LH-S10-02_2 LH-S10-02 1 LH-S107-01 1 LH-S107-01 2 
06/26/1993 07/11/1993 06/26/1993 06/26/1993 

9.00 0.00 0.50 1.00 

ND[6]U NO [5] U ND[6] U ND[6]U 

NO [120] U NO [100] U ND [120] U NO [120] U 

ND [6] U NO [5) U ND(6]U ND[6] U 

ND[6)U ND[5] U ND[6] U ND[6] U 
-- r-

ND[6]U ND[5] U NO (6~U ND[6) U 

NO [120] U NO [50] U NO [120] U NO [120] U 

NO [60) U NO [50] U NO [61] U NO [61] U 

ND[6]U ND[5] U NO [6] U ND[6] U 

NO [6] U NO [5] U ND[6) U ND[6] U 

ND[6]U ND[5] U ND[6]U ND[6] U 

ND[6]U NO (5] U ND[6]U ND[6] U 

ND [1220] U ND [330] U NA ND [1266] U 

NO [610] U ND [330] U NA NO [633] U 

6939 NO (330] U NA 3785 

NO [610) U ND (330] U NA NO [633] U 

NO [610] U ND [330] U NA NO [633] U 

NO [610) U NO (330] U NA NO [633] U 

ND {1220] U NO [330] U NA NO (1266] U 

NO [610] U NO (330) U NA NO [633] U 

183 NO [330] U NA 127 J 

LH-S107-01 LH-S108-01 
LH-S107-01 3 LH-S108-01 1 

06/26/1993 06/26/1993 
2.00 0.50 

ND[6] U ND[6] U 
NO (120) U ND(110]U 

NO [6] U ND[6) U 
ND[6)U ND(6) U 

ND[6) U ND[6] U 

NO [120] U NO [110] U 

NO (62] U NO [56] U 

ND[6] U ND[6] U 

ND[6)U ND[6] U 

ND[6)U ND[6) U 

NO (6] U NO (6) U 

ND [1149] U NO [1099] U 

ND (575] U NO [549] U 

5586 7462 
ND [575] U NO [549] U 

ND [575] U ND [549] U 

NO [575] U ND [549] U 
NO [1149] U NO [1099] U 

NO [575] U NO [549) U 
NO [575] U 176 J 

LH-S108-01 
LH-S108-01 2 

06/26/1993 
2.00 

ND[6]U 
NO (32] U 

ND[6) U 

ND[6] U 

ND[6) U 

NO (63] U 

NO [63) U 

ND[6] U 

NO [6] U 

ND[6] U 

ND[6] U 

ND [1149] U 

ND [575] U 

5402 

NO [575] U 

NO [575] U 

NO [575] U 

ND [1149] U 

NO [575] U 

126 J 

0 
N 
-.J 
00 
l'V 
N 



Location: 

Sample Number: 
Date Sampled: 

Depth (ft.): 
VOLATILE ORGANIC COMPOUNDS -UNITS: UG/KG 

1,1, 1-TRICHLOROETHANE 
ACETONE 

BENZENE 
CHLOROBENZENE 

CHLOROFORM 
METHYL ETHYL KETONE (2-BUTANONE) 

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) 

METHYLENE CHLORIDE 
TETRACHLOROETHYLENE(PCE) 

TOLUENE 
XYLENES,TOTAL 

SEMI-VOLATILE ORGANIC COMPOUNDS -UNITS: UG/KG 

BENZO(b}FLUORANTHENE 
BENZYL BUTYL PHTHALATE 

DI-n-BUTYL PHTHALATE 

Dl-n-OCTYLPHTHALA TE 

DIETHYL PHTHALATE 
FLUORANTHENE 
HEXACHLOROBENZENE 
PHENANTHRENE 
bis(2-ETHYLHEXYL} PHTHALATE 

{~ 
() 
~J 

~() 
c ... " 

VOCs and SVOCs in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S108-01 LH-S109-01 LH-S109-01 LH-S11-01 
LH-S108-01 3 LH-S109-01 1 LH-S109-01_2 LH-S11-01_1 

06/26/1993 06/26/1993 06/26/1993 06/25/1993 

4.00 0.50 2.00 0.00 

ND [6] U ND[6]U ND[6]U ND[5) U 

ND [120] U ND [120] U ND [120] U ND[100]U 

ND[6]U ND[6)U ND[6)U ND[5]U 

ND[6)U ND(6]U ND [6] U ND[5]U 

ND [6] U ND[6)U ND.~6] U ND [5] U 

ND [120] U ND [120] U ND [120] U ND [50] U 

ND [58) U ND [62] U ND [62] U ND (50}U 

, ND [6] U ND[6]U ND[6]U ND [5) U 

ND[6]U ND[6)U ND [6] U ND[5)U 

ND[6)U ND[6]U ND [6] U ND (5] U 

ND (6] U ND[6] U ND [6] U ND [5] U 

ND [1205) U ND [1250] U ND [1235] U ND (330) U 

ND [602] U ND [625] U ND [617) U ND [330] U 

2735 4775 2420 ND [330) U 

ND [602] U ND [625) U ND [617) U ND [330) U 

ND [602] U 13 J ND [617] U ND (330) U 

ND [602] U ND [625] U ND (617] U ND [330) U 

ND [1205] U ND [1250] U ND [1235] U ND [330) U 

ND [602] U ND [625) U ND (617) U --~(330)U 
2349 150 J 185 ND [330] U 

LH-S11-01 LH-S11-02 
LH-S11-01 2 LH-S 11-02_1 
06/25/1993 06/26/1993 

10.00 0.50 

ND[5] U ND (5) U 
ND [100) U ND [100] U 

ND(5] U ND[5) U 
c--------

-- ND [5) U ND(5] U 

ND[5] U ND [5] U 
ND[50] U ND [50] U 

ND [50] U ~D[50]U 
--·---

ND[5]U ND[5]U 
ND[5)U ND [5] U 
ND[5] U ND[5)U 

ND[5]U ND [5) U 

ND [330) U ND [330) U 
ND [330) U ND [330] U 

ND [330] U ND [330] U 

ND [330] U ND [330) U 

ND[330) U ND [330] U 
ND [330) U ND [330] U 
ND [330) U ND [330) U 
ND [330) U ND (330) U 
ND (330] U ND [330] U 

LH-S11-02 
LH-S11-02 2 
07/10/1993 

10.00 

ND[5] U 
ND [100) U 

ND (5] U 
ND-(5)t:J 

ND[5]U 

ND [50) U 

ND [50] U 
ND[5]U 

ND[5]U 
ND[5]U 

ND[5]U 

ND (330) U 
ND (330) U 

ND [330) U 

ND [330) U 
ND [330) U 
ND [330] U 
ND (330] U 
ND [330) U 

. ND [330] U 

! 

LH-S110-01 
LH-S110-01 1 

08/04/1993 
0.50 

ND[5) U 
ND [100] U 

NO [5] U 
- ND[5)U-

No-rs-ru-

ND [50] U 

ND [50] U 

ND[5)U 
ND[5)U 
ND[5) U 

ND[5]U I 

ND (330) U 

ND [330] U 
ND [330) U 

ND [330] U 

ND (330] U 
ND [330) U 
ND [330] U 
ND (330) U 

519 

0 
N 
-.J 
00 
N 
w 

.; . 



Location: 

Sample Number: 

Date $ampled: 
Depth (ft.): 

VOLA TILE ORGANIC COMPOUNDS - UNITS: UG/KG 

1 , 1, 1-TRICHLOROETHANE 
ACETONE 

BENZENE 

CHLOROBENZENE 

CHLOROFORM 

METHYL ETHYL KETONE (2-BUTANONE) 

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) 

METHYLENE CHLORIDE 

TETRACHLOROETHYLENE(PCE) 

TOLUENE 

XYLENES, TOTAL 

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 

BENZO(b)FLUORANTHENE 

BENZYL BUTYL PHTHALATE 

DI-n-BUTYL PHTHALATE 

Dl-n-OCTYLPHTHALA TE 

DIETHYL PHTHALATE 

FLUORANTHENE 

HEXACHLOROBENZENE 

PHENANTHRENE 

bis(2-ETHYLHEXYL) PHTHALATE 

0 
CJ 
C,) 

~· C) 
~J 

-

VOCs and SVOCs in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S110-01 LH-S12-01 LH-S12-01 LH-S12-02 
LH-S11 0-01_2 LH-S12-01_1 LH-S12-01_2 LH-S12-02_1 

08/04/1993 07/11/1993 07/11/1993 07/11/1993 
3.00 0.00 9.00 0.00 

NO [5] U ND[5] U ND[5]U ND[5]U 
ND [100] U NO [100] U ND [100] U ND [100] U 

ND[5] U ND[5] U ND[5] U ND[5]U 
ND (5] U ND [5] U ND [5]U ND[5]U 
ND[5]U ND[5] U ND [5}.U ND[5] U 

ND [50] U ND [50] U ND [50] U ND [50] U 

ND [50] U ND [50] U ND [50] U ND [50] U 
ND[5] U ND [5) U ND [5] U ND [5] U 

ND[5] U ND [5) U ND[5] U ND[5]U 

ND[5]U ND[5) U ND[5]U ND[5]U 

ND[5] U ND [5] U ND[5] U ND[5]U 

--r---

ND [330) U ND (330) U ND (330) U ND (330) U 

ND [330] U ND [330] U ND [330] U ND [330] U 

ND [330] U ND [330] U NO [330] U NO [330] U 

ND [330] U ND [330] U ND [330) U ND [330] U 

ND (330) U ND [330] U ND (330) U ND [330] U 

ND [330] U ND [330] U ND [330] U ND [330] U 

ND [330] U ND [330] U ·NO [330] U NO [330] U 

ND [330) U ND [330] U ND [330] U ND [330] U 

ND [330] U ND [330] U ND [330] U NO [330] U 

LH-S12-02 LH-S13-01 
LH-S12-02_2 LH-S13-01 1 
07/11/1993 07/10/1993 

9.00 0.00 

ND[5] U ND[5] U 
NO [100] U ND [100] U 
ND[5] U ND[5] U 
ND (5] U -- ND (5] U 
ND[5] U ND [5]U 

ND [50] U ND [50] U 
ND [50] U ND [50] U 
ND [5] U ND [5] U 
ND[5] U ND [5]U 
ND[5)U ND [5] U 
ND[5] U ND[5]U 

ND (330) U ND [330) U 
ND [330] U ND [330] U 
NO [330] U NO [330] U 
ND [330] U ND [330] U 
ND [330] U ND [330] U 
ND [330] U ND [330] U 
NO (330] U NO [330] U 

ND [330] U ND [330] U 

ND [330] U ND [330] U 

LH-S13-01 

LH-S13-01 2 

07/10/1993 

8.00 

ND[5] U 
ND [100] U 

ND[5] U 

ND (5] U 

ND[5] U 

ND [50] U 

ND [50) U 

NO (5] U 

ND[5] U 

ND[5] U 

ND[5] U 

ND [330) U 

ND [330) U 

ND [330] U 

ND [330] U 

ND [330) U 
ND [330] U 

NO [330] U 

NO [330] U 

NO [330] U 

LH-S13-02 

LH-S13-02 1 

07/10/1993 

0.00 

ND[5]U 
ND [100] U 

-~!?J~L~ 
ND [5] U 

ND[5] U 

ND [50] U 

ND [50) U 
NO:~ 
ND[5] U 

ND[5] U 

ND [5] U 

ND [330) U 

ND [330] U 

ND [330] U 

ND [330] U 

ND [330] U 

ND [330] U 

ND (330] U 

ND [330) U 

ND [330] U 

0 
l\.) 

-.J 
00 
N 
~ 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 

1,1,1-TRICHLOROETHANE 

ACETONE 

BENZENE 

CHLOROBENZENE 

CHLOROFORM 

METHYL ETHYL KETONE (2-BUTANONE) 

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) 

METHYLENE CHLORIDE 

TETRACHLOROETHYLENE(PCE) 

TOLUENE --
XYLENES, TOTAL 

SEMI-VOLATILE ORGANIC COMPOUNDS -UNITS: UG/KG 

BENZO(b)FLUORANTHENE 

BENZYLBUTYLPHTHALATE • 

DI-n-BUTYL PHTHALATE 

01-n-OCTYLPHTHALA TE 

DIETHYL PHTHALATE 

FLUORANTHENE 

HEXACHLOROBENZENE 

PHENANTHRENE 

bis(2-ETHYLHEXYL) PHTHALATE 

("":) 
C.) 
f'*:.) 
~-~ 

C) 
(!1 

VOCs and SVOCs in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S13-02 LH-S14-01 LH-S14-01 LH-S14-02 LH-S14-02 
LH-S13-02_2 LH-S14-01_1 LH-S14-01_2 LH-S14-02_1 LH-S14-02 2 
07/10/1993 07/08/1993 07/08/1993 07/08/1993 07/08/1993 

--
8.00 0.50 3.20 0.50 3.50 

------

ND[5]U N0[5] U N0[5] U NO [5] U N0[5]U 
NO [100] U NO [100] U NO [100] U NO [100] U NO [100] U 
N0[5]U NO [5] U NO (5] U N0[5]U N0[5] U 
ND[5]U N0[5] U N0(5]U NO [5] U NO [5] U 
ND[5]U ND[5]U NO [5)·U NO [5] U N0[5)U 

NO [50] U NO [50] U NO [50) U • NO [50] U NO [50] U 
--- ··----------

NO [50] U NO [50] U NO [50] U NO [50] U NO [50] U 
NO [5] U NO [5] U NO [5) U ND[5]U ND(5)U 
NO [5] U ND[5)U NO [5] U NO [5] U NO [5] U 
ND[5] U ND[5]U NO (5) U ND[5]U N0[5) U 

NO (5) U ND[5]U ND[5)U ND[5]U NO (5] U 

NO [330) U NO [330] U NO (330] U NO [330] U NO [330] U 

NO [330] U I-NO [330] U NO [330) U NO [330) U NO [330] U 

NO [330] U NO [330} U NO [330] U NO [330} U NO [330} U 

NO [330) U NO [330] U -ND[3301 u NO (330] U NO [330) U 

NO (330) U NO [330) U NO (330) U NO [330] U NO [330) U 

NO (330] U NO [330) U NO (330) U NO [330) U NO [330) U 

NO [330) U NO [330) U NO [330] U NO (330) U NO [330] U 

NO (330] U NO [330] U NO [330) U NO [330] U NO [330] U 

NO [~~Q] U NO [330) U NO [330] U NO [330) U N0[330)U 

LH-S15-01 

LH-S15-01 1 

07/08/1993 

0.50 ____ , ___ 

~0(5]U 
NO (100] U ----- ------=------
N0[5] U 

N0[5]U 

N0[5] U 
66.6 --

NO [50] U 

NO [5] U 

ND[5)U 

ND[5]U 

ND[5]U 

NO [330] U 

NO [330] U 

NO [330] U 

NO [330) U 

NO [330] U 

NO (330) U 

NO [330] U 
NO [330] U 

NO [330] U 

\ 

LH-S15-01 LH-S15-02 
-·-·-------f---

LH-S15-01 2 LH-S15-02 1 
-

07/08/1993 07/08/1993 
5.20--

r-------- -----
0.50 

r-----
------

N0[5]U N0[5]U 

NO [100] U NO [100] U 
---

N0[5) U N0[5] U 

N0[5]U N0[5] U 

NO [5] U N0[5)U 

ND[50]U NO [50] U 

NO [50] U NO [50) U 

ND[5]U ND[5] U 

NO [5] U NO [5] U 

ND[5]U ND(5) U 

ND[5]U ND[5] U 

NO [330] U NO (350] U 

ND[330]U 
------·--

NO [350) U 
---

NO [330] U NO (350) U 
- -----

No[350W NO (330) U 

NO [330] U NO (350] U 

NO (330] U NO [350] U 

NO (330] U NO [350] U 
--

NO [330] U NO [350) U 

NO [330] U NO [350] U 

I 

0 
l\:) 

-..J 
00 
tv 
CJl 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 
VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 

1,1,1-TRICHLOROETHANE 

ACETONE 

BENZENE 

CHLOROBENZENE 

CHLOROFORM 

METHYL ETHYL KETONE (2-BUTANONE) 

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) 

METHYLENE CHLORIDE 

TETRACHLOROETHYLENE(PCE) 

TOLUENE 

XYLENES, TOTAL 

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 

BENZO(b)FLUORANTHENE 

BENZYL BUTYL PHTHALATE 

DI-n-BUTYL PHTHALATE 

01-n-OCTYLPHTHALA TE 

DIETHYL PHTHALATE 

FLUORANTHENE 

HEXACHLOROBENZENE 

PHENANTHRENE 

bis(2-ETHYLHEXYL) PHTHALATE 

a 
C~"> 
r:) 

~· () 
~} 

--

VOCs and SVOCs in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S15-02 LH-S16-01 LH-S16-01 LH-S16-01 LH-S19-01 
LH-S15-02 2 LH-S16-01 1 LH-S 16-01_2 LH-S16-01_3 LH-S19-01 

07/08/1993 07/08/1993 0710811993 07/08/1993 08/06/1993 

5.00 0.50 4.20 8.00 1.00 

N0[5] U N0[5] U NO (5] U ND[5]U NO [25] U 

NO [100] U NO [100] U NO [100] U NO [100] U NO (500] U 

NO {5] U NO {5] U NO {5] U NO {5] U NO {25] U 
-----~- -------f.--------- ---- -->----·----~---

N0[5] U 58.8 NO (5] U 42.2 26.4 

N0[5]U N0(5] U NO [5] U NO[S]U NO [25] U 

N0[50] U __ ND [50] U ND [50] U ND [50] U ND [250] U 

ND [50] U ND [50] U ND [50] U · ND [50] U ND [250] U 

NO [5] U ND[5]U NO [5] U NO [5] U NO (25] U 

ND[5] U ND[5] U ND [5] U ND[5]U NO [25] U 

ND[5]U 22.4 ND[5] U ND[5]U ND [25] U 

ND[5] U 99.7 NO [5]U ND[5]U NO [25] U 

NO [330) U NO [3300] U NO [330] U NO [330] U NO [3300] U 

NO (330] U ND [3300) U NO [330) U NO [330] U ND [3300] U 

NO [330] U NO [3300] U NO [330] U NO [330] U NO [3300] U 

NO [330] U NO [3300] U NO [330] U NO [330] U NO [3300] U 

NO [330] U NO [3300] U NO [330] U NO [330] U NO [3300] U 

NO [330] U NO [3300] U NO [330] U NO [330] U NO [3300] U 

NO [330] U NO [3300] U NO [330] U NO [330] U NO [3300] U 

NO [330] U NO [3300] U NO [330] U NO [330] U NO [3300] U 

NO [330] U NO (3300] U NO [330] U ND [330] U NO [3300] U 

LH-S19-01 LH-S19-01 
LH-S19-01 1 LH-S19-01 2 
08/06/1993 08/06/1993 

1.50 5.00 

NO (5] U NO [5] U 
NO [100] U NO [100] U 

NO {5] U N0[5] U 
1------------ ----- -----------

N0[5]U N0[5]U 

N0[5]U N0[5] U 

ND (50] U ND [50) U 

ND [50] U ND [50] U 

NO (5] U ND(5] U 

ND [5] U ND[5] U 

ND [5] U ND[5] U 

ND[5]U ND (5] U 

NO [330] U NO [330] U 

ND [330] U NO [330] U 

NO [330] U ND [330] U 

NO [330] U ND [330] U 

NO [330] U NO [330] U 

NO [330] U ND [330] U 

NO [330] U NO [330] U 

NO (330] U NO (330) U 

NO [330] U NO (~30] U 

LH-S19-02 

LH-S19-02 1 
08/06/1993 

1.00 

NO [5] U 
-----

NO [100] U 

N0[5] U 
-----

NO [5] U 

N0[5] U 

ND [50] U 

ND (50] U 

N0(5] U 

NO [5] U 

N0[5] U 

ND[5]U 

NO [330] U 
-~----

ND [330) U 

NO [330) U 

NO [330) U 

NO [330] U 

NO [330) U 

NO [330) U 

NO [330) U 

NO [330] U 

0 
N 
-.1 
00 
N 
en 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS • UNITS: UG/KG 

1,1, 1-TRICHLOROETHANE 

ACETONE 

BENZENE 

CHLOROBENZENE 

CHLOROFORM 

METHYL ETHYL KETONE (2-BUTANONE) 

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) 

METHYLENE CHLORIDE 

TETRACHLOROETHYLENE(PCE) 

TOLUENE 

XYLENES, TOTAL 

SEMI-VOLA TILE ORGANIC COMPOUNDS - UNITS: UG/KG 

BENZO(b)FLUORANTHENE 

BENZYL BUTYL PHTHALATE 

DI-n-BUTYL PHTHALATE 

Dl-n-OCTYLPHTHALA TE 

DIETHYL PHTHALATE 

FLUORANTHENE 

HEXACHLOROBENZENE 

PHENANTHRENE 

bis(2-ETHYLHEXYL) PHTHALATE 

w 
C1 
r~ 
~\, 

CJ 
.... 1 

--·--

--

VOCs and SVOCs in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S19-02 LH-S20-01 LH-S20-01 LH-S20-02 LH-S20-02 
LH-S19-02 2 LH-S20-01 1 LH-S20-01 2 LH-S20-02 1 i.H:s2o-o2:=2 
08/06/1993 06/25/1993 06/25/1993 r---os/25/1993 06/25/1993 

5.00 0.50 2.00 0.50 5.00 

-
ND[5)U ND[5]U NO [5] U NO [5] U NO [5) U 

ND [100) U ND [10) U ND [10] U 16 13 

ND(5]U ND[5) U ND[5]U ND[5)U ND(5] U 
~------ ---·-~------

ND[5]U ND[5] U ND[5]U ND[5]U ND[5)U 

ND [5) U ND[5]U ND[5]-U ND [5] U ND[5]U 

ND [50] U ND[5]U ND[5]U ND [5) U ND[5)U 

ND [50) U ND[5)U ND [5) U ND [5) U ND[5)U 

ND [5) U 27:* ND [10) U 11 :* ND [10) U 

ND[5]U ND[5)U ND[5] U ND [5] U 5 

ND[5)U ND[5)U ND[5] U ND[5]U ND[5]U 

ND [5) U ND [5) U ND (5] U NO (5] U ND (5] U 

ND {330] U ND [150] U NO [150] U NO (150) U NO (150] U 

NO [330) U ND [150] U ND [150) U NO (150) U ND [150] U 

NO [330) U ND [150) U ND [150] U NO [150) U ND (150] U 

ND (330] U ND (150] U ND (150] U NO (150] U 298 

NO (330) U ND [150] U NO [150) U ND [150] U ND(150]U 

NO [330] U ND [150] U ND [150] U 168 ND [150] U 

ND [330] U ND [150] U ND [150] U ND [150] U ND[150]U 

ND [330] U ND [150] U NO [150] U ND [150] U ND [150) U 

ND [330] U ND [1000] U ND [1000] U NO [1000] U ND (1000) U 

\ 

LH-S22-01 LH-S22-01 LH-S22-02 
----- -- -----,- -----·~·- -···--1------
LH-S22-01_1 
06/25/1993 

0.50 

ND[5) U 

ND [10] U 
~-

ND(5)U 
1------ ------

ND[5]U 

ND [5] U 

ND[5)U 

ND [5) U 

ND [10] U 

ND[5] U 

ND[5)U 

ND (5) U 

157 

ND [150) U 

ND (150] U 

ND (150] U 

ND (150) U 

NO [150] U 

244 
ND [150] U 

ND (1000] U 

LH-S22-01 2 LH-S22-02 1 

06/25/1993 06/25/1993 

5.00 0.50 

ND[5] U ND[5] U 

12 26 

ND[5] U NO (5] U 

ND[5]U ND(5] U 

ND[5)U 19 

ND[5)U 6 

ND[5)U ND [5) U 

ND [10] U 15:* 

ND[5) U ND [5] U 

ND [5) U ND [5] U 

ND {5) U ND[5)U 

N0(150)_~ 
1--

NO [150] U 

ND [150] U ND [150] U 

ND (150] U ND [150] U 

NO [150] u I 190 
NO [150) U , ND [150] U 

ND [150] U ND [150] U 

ND [150] U ND [150] U 

ND [150] U NO [150] U 

ND [1000] U ND [1000] U 

0 
l\:) 

-..I 
00 
N 
-....} 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 

1,1,1-TRICHLOROETHANE 

ACETONE 

BENZENE 

CHLOROBENZENE 

CHLOROFORM 

METHYL ETHYL KETONE (2-BUTANONE) 

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) 

METHYLENE CHLORIDE 

TETRACHLOROETHYLENE(PCE) 

TOLUENE 

XYLENES, TOTAL 

SEMI-VOLATILE ORGANIC COMPOUNDS -UNITS: UG/KG 

BENZO(b)FLUORANTHENE 

BENZYL BUTYL PHTHALATE 

DI-n-BUTYL PHTHALATE 

Dl-n-OCTYLPHTHALA TE 

DIETHYL PHTHALATE 

FLUORANTHENE 

HEXACHLOROBENZENE 

PHENANTHRENE 

bis(2-ETHYLHEXYL) PHTHALA T~_ 

(j 
(;) 
r'ffl-) 

~~ 
C) 
(Jt; 

--

VOCs and SVOCs in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S22-02 LH-S23-01 LH-S23-01 LH-523-02 LH-S23-02 

LH-S22-02_2 LH-S23-01 1 LH-S23-01 2 LH-S23-02 1 LH-S23-02 2 

06/25/1993 07/25/1993 07/25/1993 07/25/1993 07/25/1993 

5.00 0.50 3.00 1.00 3.50 

ND[5] U ND[5] U ND[5]U ND[5] U ND[5]U 

ND [10] U ND [100) U ND [100) U ND [100] U 217 

ND(5]U ND(5] U ND(5] U ND(5]U ND(5] U 
:--.:_______ -------·-- -----'-------------

5 ND(5)U ND(5]U ND(5]U ND(5]U 

ND[5]U NO [5) U ND [5] U ND(5)U ND (5] U 

ND[5] U ND (50] U ND (50] U ND [50] U ND (50) U 

ND(5) U ND (50] U ND (50] U • ND (50] U 126 

NO [10] U NO [5] U NO [5] U ND(S]U NO [5] U 

ND(5]U ND(5] U NO (5] U ND (5] U ND[5] U 

ND(5] U ND[5] U ND(5]U ND(5]U ND(5) U 

ND [5] U ND [5] U ND [5] U NO [5] U ND[5]U 

ND [150] U ND [330] U ND (330) U NO (330] U ND [330) U 

ND [150] U ND (330] U ND [330] U ND [330] U ND (330] U 

ND [150] U ND [330] U NO [330] U ND [330) U ND (330] U 

ND [150] U ND [330] U ND [330] U ND [330] U ND [330] U 

ND [150] U ND (330] U ND [330] U ND [330] U ND (330] U 

ND[150]U ND [330] U ND (330) U ND [330] U ND (330] U 

ND[150]U ND [330] U ND [330] U ND [330] U ND [330] U 

ND [150] U ND [330] U ND [330] U NO [330] U ND [330] U 

NO [1000] U NO [330] U NO [330] U NO [330] U ND [330] U 

LH-524-01 LH-S24-01 

LH-524-01 1 LH-S24-01 2 
06/25/1993 06/25/1993 

0.50 2.00 

ND[5] U ND[5]U 

ND [10] U ND [10) U 

13 ND(5] U 
f--------- ~---------~--

ND(5] U ND (5]U 

110 6 

ND(5] U ND(5]U 

ND [5] U ND[5]U 

NO [10] U NO [10] U 

ND[5] U ND[5] U 

ND(5] U ND [5]U 

NO [5] U ND[5]U 

I 

ND [150] U ND [150] U 

ND (150] U ND [150] U 

ND (150] U ND (150] U 

NO [150] U ND[150]U 

ND [150] U ND [150] U 

ND [150] U ND (150] U 

ND [150] U ND [150] U 

ND [150] U ND [150] U 

ND (1000] U ND f1000) U 

LH-527-01 

LH-S27-01 1 
06/24/1993 

0.50 

ND [5] U 

ND [100] U 

ND(5] U 
------· 

ND [5] U 

ND[5] U 

ND (50] U 

ND (50] U 

NO [5] U 

ND[5] U 

ND(5] U 

NO [5] U 

ND [330] U 

ND [330] U 

ND (330] U 

ND (330] U 

ND (330] U 

ND (330] U 

ND [330] U 

ND [330) U 

ND (330) U 

/ 

0 
l\.) 

-.J 
00 
N 
~ 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS -UNITS: UG/KG 

1,1, 1-TRICHLOROETHANE 

ACETONE 

BENZENE --
CHLOROBENZENE 

CHLOROFORM 

METHYL ETHYL KETONE {2-BUTANONE) 

METHYL ISOBUTYL KETONE {4-METHYL-2-PENTANONE) 

METHYLENE CHLORIDE 

TETRACHLOROETHYLENE{PCE) 

TOLUENE 

XYLENES,TOTAL 

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 

BENZO(b)FLUORANTHENE 

BENZYL BUTYL PHTHALATE 

DI-n-BUTYL PHTHALATE 

01-n-OCTYLPHTHALA TE 

DIETHYL PHTHALATE 

FLUORANTHENE 

HEXACHLOROBENZENE 

PHENANTHRENE 

bis(2-ETHYLHEXYL) PHTHALATE 

w 
C.) 
~-') 

~· () 
(0 

--

VOCs and SVOCs in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S27-01 LH-S27-02 LH-S27-02 LH-S28-01 LH-S28-01 

LH-S27-01 2 LH-S27-02 1 LH-S27-02 2 LH-S28-01 1 LH-S28-01 2 

06/24/1993 06/24/1993 06/24/1993 07/22/1993 07/22/1993 
--

2.00 0.50 2.00 0.50 3.00 

ND[5]U ND[5]U NO [5] U ND[5]U ND[5] U 
- ---- ~---------

NO [100] U NO [100] U NO [100] U NO [100] U NO [100] U 

ND[5]U ND[5]U N0[5]U NO (5] U NO [5] U 
-------f-------- -----------~--------- -----~----

ND[5]U ND[5]U ND[5]U- N0[5] U NO [5] U 

N0[5]U NO (5] U NO [5J.U N0[5]U NO [5] U 

NO [50) U NO [50] U NO [50] U NO [50] U NO [50] U 

NO [50] U NO [50] U NO [50] U NO [50] U NO [50] U 

ND[5]U N0[5]U N0[5] U N0[5]U N0[5]U 

NO [5] U NO [5) U ND[5]U N0[5]U N0[5]U 

NO [5] U ND[5)U N0[5]U N0[5]U N0[5] U 

NO [5] U NO (5] U NO [5] U N0[5]U N0[5]U 

NO [330] U NO (330) U NO (330) U NO (330) U NO (330) U 

NO [330) U NO [330] U NO [330) U NO (330) U NO [330] U 

NO [330) U NO [330] U NO [330) U NO [330] U NO (330] U 

NO [330] U NO [330] U NO [330] U NO [330] U NO [330] U 

NO (330) U NO (330) U NO [330] U NO [330] U NO [330) U 
-----

NO (330) U NO [330) U NO [330] U NO (330) U NO (330) U 
----------

NO [330) U NO (330) U NO [330) U NO [330) U NO (330) U 

NO [330) U NO [330] U NO [330) U NO [330) U NO [330] U 

NO (330] U 422 NO [330] U NO [330) lJ NO [330] U 

LH-S29-01 LH-S29-01 
LH-S29-01 1 LH-S29-01 2 

06/25/1993 06/25/1993 

0.50 2.50 

N0[5] U N0[5]U 

10 19 
ND[5] U N0[5] U 

-------- ~----- --------
N0(5]U N0[5]U 

N0[5] U 167 

ND[5] U ND[5] U 

N0[5] U N0[5]U 

NO [10] U NO [10) U 

N0[5] U N0[5]U 

N0[5] U N0[5]U 

N0[5]U NO [5] U 

NO [150) U NO [150) U 

NO [150) U NO [150) U 

NO [150] U 289 

NO [150] U NO [150] U 

NO [150) U NO [150] U 

NO [150) U NO [150) U 
-------- : __ 

NO [150] U NO [150) U 

NO [150] U NO [150] U 

NO [1000] U NO [1000] U 

LH-S29-02 

LH-S29-02 1 

06/25/1993 

0.00 

NO [5] U 

NO [10] U 

NO [5] U 
1-------------- ------- -------

N0[5] U 

6 

N0[5] U 

N0[5] U 

NO [10] U 

NO (5] U 

N0[5] U 

NO [5] U 

NO (150) U 

NO [150] U 

191 

NO [150) U 

NO [150] U ___ _c___ 

NO [150] U 
-----··--

NO [150] U 

NO [150] U 

NO [1000] U 

0 
N 
~ 
00 
N 
c:.o 



Location: 

Sample Number: 
Date Sampled: 
Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS -UNITS: UG/KG 

1,1,1-TRICHLOROETHANE 

ACETONE 
BENZENE 

-. 

CHLOROBENZENE 

CHLOROFORM 

METHYL ETHYL KETONE (2-BUTANONE) 
METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) 

METHYLENE CHLORIDE 
TETRACHLOROETHYLENE(PCE) 
TOLUENE 
XYLENES, TOTAL 

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 

BENZO(b)FLUORANTHENE 
BENZYL BUTYL PHTHALATE 

DI-n-BUTYL PHTHALATE 

Dl-n-OCTYLPHTHALA TE 

DIETHYL PHTHALATE 

FLUORANTHENE 
HEXACHLOROBENZENE 

PHENANTHRENE 
bis(2-ETHYLHEXYL) PHTHALATE 

(~ 
CJ 
f.:"J 
~-~ 
.,.,~ 

0 

--

--

VOCs and SVOCs in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S29-02 LH-S29-02 LH-S30-01 LH-S30-01 LH-S31-01 
LH-S29-02 2 LH-S29-02 3 LH-S30-01 1 LH-S30-01 2 LH-S31-01 1 
06/25/1993 06/25/1993 06/25/1993 06/25/1993 07/21/1993 

2.00 10.00 0.50 2.50 0.50 

ND[5] U ND[5) U ND[5] U ND[5]U ND[5] U 

32 15 ND [10] U 10 ND (100] U 

ND[5] U ND[5) U ND[5] U ND[5]U ND[5] U 
------ f.--~------ ~-- --~- ------~- ---- --- -- --~---- .. ---- r---~---·-. -·-·----

ND[5] U ND[5) U ND[5] U ND[5] U ND[5] U 

ND[5] U ND[5)U ND [5] LJ ND[5] U ND[5] U 

ND[5] U ND[5]U ND[5) U ND[5] U ND[50] U 

ND[5]U ND[5]U ND[5] U • ND[5]U ND [50) U 

23:* ND [10) U ND [10] U ND [10) U ND [5] U 

ND[5]U ND[5) U ND[5] U ND[5]U ND[5] U 

ND[5]U ND[5) U ND[5] U ND[5]U ND[5] U 

ND[5]U ND[5] U ND[5] U ND[5] U ND[5] U 

ND [150] U ND [150] U ND [150] U ND [150] U ND [330) U 
ND [150] U ND [150] U ND [150] U ND [150] U ND [330] U 

ND [150] U ND [150] U ND [150] U ND [150] U ND [330] U 

ND [150] U ND [150) U ND [150] U ND [150] U ND (330] U 

ND [150] U ND [150] U ND [150] U ND [150] U ND (330] U 

ND [150] U ND [150] U ND [150] U ND [150] U ND [330] U 

ND [150] U ND [150] U ND [150] U ND [150] U ND (330] U 

ND [150] U ND [150] U ND [150] U ND [150] U ND [330] U 

ND [1000] U ND [1000] U ND [1000] U ND [1000] U ND [330] U 

LH-S31-01 LH-S32-01 
LH-S31-01 2 LH-S32-01 1 
07/21/1993 06/25/1993 

3.00 0.50 

ND[5] U ND(5]U 
ND [100] U 13 
ND[5] U ND [5] U 

------- --· ------ -------··· ----- ---------
ND[5] U ND[5]U 
ND[5]U ND[5]U 

ND [50] U ND [5] U 
ND [50] U ND[5]U 
ND[5] U ND [10) U 
ND[5)U ND[5]U 
ND[5] U ND [5] U 
ND[5] U ND[5]U 

ND [330) U ND [150) U 
ND [330] U ND [150] U 
ND [330] U ND [150] U 
ND [330] U ND [150] U 
ND [330] U ND [150] U 
ND [330] U ND [150] U 
ND [330] U ND [150] U 
ND [330] U ND [150] U 
ND [330] U ND [1000] U 

LH-S32-01 
LH-S32-01 2 
06/25/1993 

3.00 

ND[5) U 

22 
ND [5] U 

-- ----- --------·-·- --
ND[5] U 
ND[5] U 

ND [5] U 

ND[5] U 

ND [10) U 

ND[5] U 

ND[5] U 

ND[5] U 

ND [150] U 

ND [150] U 
ND [150] U 

ND [150] U 

ND [150] U 

ND [150] U 
ND [150] U 

ND [150] U 

ND (1000] U 

0 
l\:) 

--..1 
00 
w 
0 



'location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 
1------
1, 1,1-TRICHLOROETHANE 

ACETONE 
BENZENE 

CHLOROBENZENE 

CHLOROFORM 

METHYL ETHYL KETONE (2-BUTANONE) 

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) 

METHYLENE CHLORIDE 

TETRACHLOROETHYLENE(PCE) 

TOLUENE 

XYLENES,TOTAL 

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 

BENZO(b)FLUORANTHENE 

BENZYL BUTYL PHTHALATE 

DI-n-BUTYL PHTHALATE 

01-n-OCTYLPHTHALA TE 

DIETHYL PHTHALATE 

FLUORANTHENE 

HEXACHLOROBENZENE 

PHENANTHRENE 

bis(2-ETHYLHEXYL) PHTHALATE 

(:':) 
c:) 
C) 
~~ 
~~ 
.... ~ 

'\ 

VOCs and SVOCs in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S33-01 LH-S33-01 LH-S34-01 LH-S34-01 LH-S35-01 
LH-S33-01_1 LH-S33-01_2 LH-S34-01_1 LH-S34-01 2 LH-S35-01 1 
07/21/1993 07/21/1993 06/25/1993 07/10/1993 06/25/1993 

0.50 3.00 3.50 0.50 0.50 

NO [5] U NO [5] U ND[5]U ND[5]U NO [5] U 
NO [100] U NO [100] U NO [100] U NO [100] U NO [100] U 
ND[5)U ND[5] U ND[5] U N0[5)U N0[5] U 
ND [5] U ND[5]U ND (5] U NO [5] U ND [5] U 

ND [5] U N0[5)U NO [5l.lJ ND[5)U NO [5] U 

ND [50) U ND [50) U ND [50] U • ND [50] U ND [50] U 
ND [50) U ND [50] U ND [50) U ND [50] U ND [50]U 
ND [5] U NO [5] U NO (5] U ND [5) U NO [5] U 
ND [5] U ND[5]U ND [5] U ND [5] U N0[5]U 
ND [5] U ND[5]U ND (5] U ND[5]U 

r------
ND[5) U 

ND[5] U ND[5]U ND[5)U ND[5]U ND [5) U 

ND (330) U ND [330) U ND [330) U ND [330] U ND [330] U 
--

ND [330] U ND [330] U ND [330] U ND [330] U ND [330] U 
NO [330] U NO [330) U ND [330] U -ND [330] U ND [330] U 

ND [330] U ND (330] U ND [330] U ND [330] U ND [330] U 

ND [330] U ND [330] U ND [330] U ND [330] U ND (330] U 
ND [330] U ND [330) U ND (330] U ND (330] U ND (330] U 

-·--

ND [330] U NO [330] U ND [330] U ND [330] U ND (330] U 

ND [330] U ND [330] U ND [330] U ND [330] U ND [330] U 
ND [330] U ND [330] U 

~------ --

___ ND [330] U ND [330] U ND [330] U 

LH-S35-01 LH-S37-01 
LH-S35-01 2 LH-S37-01_1 
06/25/1993 07/25/1993 

3.50 0.50 

NO [5] U N0[5]U 
NO [100] U NO [100) U 

NO [5) U NO [5] U 
ND [5] U ND [5] U 
ND[5]U ND [5) U 

NO [50) U ND [50] U 
NO [50) U NO [50] U 
ND [5] U ND[5]U 
ND[5]U NO (5] U 
ND [5] U NO [5) U 
ND (5] U ND[5)U 

ND [330) U ND [330] U 

702 ND [330] U 
ND [330] U NO [330] U 
NO [330] U NO [330] U 
ND [330] U ND [330] U 
ND [330] U ND [330] U 
ND (330] U ND [330] U 
ND [330] U ND [330] U 

1550 NO [330] U 

LH-S37-01 
LH-S37-01_2 

07/25/1993 

3.00 

N0[5]U 

NO [100) U 

ND[5]U 
t---------------

N0[5]U 

ND[5]U 

ND [50] U 

ND [50] U 

ND[5) U 

NO (5] U 
No[5flJ 

ND [5] U 

ND (330] U 

ND [330] U 

NO [330] u I 
NO [330] U 

ND [330] U 

ND [330] U 

ND [330] U 

ND [330] U 

ND [330] U 

0 
l\:) 

-.J 
00 
w ,_. 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 
1,1, 1-TRICHLOROETHANE 

ACETONE 
BENZENE 

CHLOROBENZENE 

CHLOROFORM 

METHYL ETHYL KETONE (2-BUTANONE) 

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) 

METHYLENE CHLORIDE 

TETRACHLOROETHYLENE(PCE) 

TOLUENE 

XYLENES, TOTAL 

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 

BENZO(b)FLUORANTHENE 

BENZYL BUTYL PHTHALATE 

DI-n-BUTYL PHTHALATE 

01-n-OCTYLPHTHALA TE 

OIETHYL PHTHALATE 

FLUORANTHENE 

HEXACHLOROBENZENE 
PHENANTHRENE 

bis(2-ETHYLHEXYL) PHTHALATE 

(~ 
('- .. 
-~· 

~-=! 
~~ 
~?. 
h.~ 

VOCs and SVOCs in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S38-01 LH-S38-01 LH-S39-01 LH-S39-01 LH-S40-01 
LH-S38-01_1 LH-S38-01_2 LH-S39-01_1 LH-S39-01_2 LH-S40-01_1 
06/26/1993 06/26/1993 06/26/1993 06/26/1993 06/26/1993 

0.50 3.20 0.50 3.00 0.50 

ND[5]U ND[5] U ND[6) U ND[6]U NO [5] U 
NO [100] U NO [100] U NO [120] U NO [120] U NO [100] U 

N0[5] U N0[5) U · N0[6)U NO [6) U N0[5) U 
N0[5]U-

!------::--- ·--··-- -- -~~------- -~------·-
NO [5] U N0[6) U N0[6]U N0[5) U 

N0[5] U N0[5)U NO [6tU N0[6) U N0[5] U 

NO [50] U NO [50] U NO [120] U NO [120] U NO (50] U 

NO [50] U NO (50) U NO [60] U • NO [59] U NO [50] U 

ND[5]U ND[5] U ND[6)U NO [6) U ND[5] U 

NO [5] U NO [5] U NO [6] U NO {6] U NO [5] U 

ND[5] U ND[5]U ND[6]U ND[6] U ND[5] U 

ND[5) U N0(5) U ND[6] U ND[6]U ND[5] U 

NO [330] U NO [330] U NO [1220] U ND [1205) U NO [330] U 

ND [330) U ND [330] U NO [610] U ND [602) U ND [330] U 

2510 NO {330] U 1939 4422 NO {330] U 

NO [330] U NO [330] U NO (610] U NO [602] U NO [330] U 

NO (330] U ND (330] U NO [610] U NO [602] U NO [330] U 

NO [330] U NO [330] U NO [610] U NO (602] U NO [330] U 

ND [330] U NO (330] U ND [1220] U NO [1205] U ND (330] U 
NO [330] U NO (330] U NO [610] U NO [602] U NO [330] U 
ND [330] U NO (330] U NO [610] U 145 J NO [330] U 

LH-S40-01 LH-S41-01 
LH-S40-01 2 LH-S41-01 1 
06/26/1993 06/25/1993 

3.30 0.50 

N0[5]U NO [5] U 
NO [100] U NO [100] U 

N0[5) U NO [5] U 
-------------- - -·--·-----·--- ·-·-

N0[5] U N0[5] U 

N0(5] U N0[5]U 

NO [50] U NO (50) U 

NO [50] U NO [50] U 

ND[5] U ND[5]U 

N0(5] U NO {5] U 

N0(5] U ND[5]U 
N0[5] U ND[5]U 

ND (330) U ND [330] U 

ND [330] U NO [330] U 
NO [330] U ND (330] U 

ND [330] U NO [330] U 
ND [330] U NO [330] U 
ND [330] U ND [330] U 

NO (330] u L ND [330] u 
NO [330] U NO [330] U 

NO [330] u I ND [330] u 

LH-S41-01 

LH-S41-01 2 
06/25/1993 

3.20 

N0[5] U 
NO [100] U 

N0[5] U 
-·-·------ --- -----

N0[5] U 

N0[5]U 

NO [50] U 

NO [50] U 

ND[5) U 

N0[5]U 

ND[5] U 

ND[5] U 

NO [330] U 

ND [330] U 

NO [330] U 

NO [330] U 

NO [330] U 

NO [330] U 

NO [330] U 

NO [330] U 

ND [330] U 

0 
rv 
~ 
00 
w 
N 



Location: 

Sample Number: 

Date Sampled: 
Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS -UNITS: UG/KG 

1,1,1-TRICHLOROETHANE 
ACETONE 
BENZENE 

CHLOROBENZENE 

CHLOROFORM 

METHYL ETHYL KETONE (2-BUTANONE) 
METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) 

METHYLENE CHLORIDE 
TETRACHLOROETHYLENE(PCE) 
TOLUENE 

XYLENES,TOTAL 

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 

BENZO(b)FLUORANTHENE 
BENZYL BUTYL PHTHALATE 
DI-n-BUTYL PHTHALATE 

Dl-n-OCTYLPHTHALA TE 
DIETHYL PHTHALATE 

FLUORANTHENE 
HEXACHLOROBENZENE 
PHENANTHRENE 
bis(2-ETHYLHEXYL) PHTHALATE 

C.:j 
CJ 
~) 
f-.. 
r--~ ,,,., 

VOCs and SVOCs in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S42-01 LH-S42-01 LH-S43-01 LH-S43-01 LH-WRS-5 
LH-842-01 1 LH-S42-01 2 LH-S43-01 1 LH-S43-01_2 LH-WRS-5 1 
06/25/1993 06/25/1993 06/26/1993 06/26/1993 07/12/1993 

0.50 2.50 0.50 1.50 0.00 

ND[5] U ND[5)U ND[6] U NO [6] U ND[5]U 

ND [100] U ND [100] U ND [110] U ND [120] U ND [100] U 
~---- ~-[6]U----------

~-ND[5]U NO [5] U ND (5] U ND [6] U 
--------

ND[5]U ND[5]U ND[6] U ND[6)U ND[5]U 

ND[5]U ND [5) U ND [6~U ND [6] U ND[5]U 

ND [50) U ND [50] U ND [110) U ND [120) U ND [50] U 

ND [50] U ND [50] U ND [55] U ND [58} U ND [50] U 

ND [5] U ND[5]U ND[6] U ND [6] U ND [5] U 

ND[5]U ND[5)U ND[6] U ND(6)U ND[5]U 

ND[5]U ND[5] U ND[6]U ND[6]U ND[5]U 

ND [5] U ND[5)U ND[6)U ND [6] U ND[5]U 

ND [330] U ND [330) U ND [1099] U ND [1149] U ND [330] U 

ND [330} U ND [330] U ND [549] U ND [575] U ND [330] U 

ND [330] U ND [330) U 5066 6885 ND [330] U 

ND [330] U ND [330] U ND [549) U ND (575] U ND [330) U 

ND [330] U ND [330] U NO [549] U ND [575] U NO [330] U 

NO [330] U ND [330) U ND [549) U NO [575] U ND (330) U 
NO [330] U ND [330] U ND [1099] U ND [1149] U NO [330] U 

--
ND [330] U ND [330] U ND [549] U ND [575] U ND (330) U 

ND [330] U ND [330] U ND[549] U ND (575] U ND [330] U 

LH-WRS-5 
LH-WRS-5 2 
07/12/1993 

--
3.00 

--

ND[5]U 
ND [100] U 
ND[5]U-

--ND[5]u--

ND[5) U 

ND [50] U 

ND [50] U 

ND[5]U 
ND[5) U 

ND[5] U 

ND[5]U 

ND [330] U 

ND [330] U 
ND [330) U 

ND [330] U 

N0[330] U 
ND (330] U 

NO [330] U 
ND [330] U 
ND (330] U 

) 

LH-WRS-6 LH-WRS-6 
LH-WRS-6 1 LH-WRS-6_2 
07/10/1993 07/10/1993 

0.00 2.50 
f---

14.2 11.7 

ND [100] U ND (100] U 
--

ND [5] U ND(5]U 
----··-- 1----------

ND (5] U ND[5]U 

NO (5] U ND[5]U 

ND [50) U ND [50] U 

ND [50} U ND [50) U 

ND[5) U ND[5] U 

ND[5] U ND[5)U 

ND[5] U ND[5] U 
---

ND[5] U ND[5] U 

ND [330] U ND [330] u I 

ND [330] U ND [330) U 
ND [330) U ND [330] U 

ND [330] U ND [330) U 

NO [330] U NO [330] U 

ND (330) U ND [330] U 

ND [330] U ND [330] U 
ND [330] U ND [330) U 

NO (330] U_~D_[330] U 

0 
l\:) 

~ 
00 
w 
w 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 

1,1, 1-TRICHLOROETHANE 

ACETONE 

BENZENE 

CHLOROBENZENE 

CHLOROFORM 

METHYL ETHYL KETONE (2-BUTANONE) 

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) 

METHYLENE CHLORIDE 

TETRACHLOROETHYLENE(PCE) 

TOLUENE 

XYLENES, TOTAL 

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 

BENZO(b)FLUORANTHENE 

BENZYL BUTYL PHTHALATE 

DI-n-BUTYL PHTHALATE 

01-n-OCTYLPHTHALA TE 

DIETHYL PHTHALATE 

FLUORANTHENE 

HEXACHLOROBENZENE 

PHENANTHRENE 

bis(2-ETHYLHEXYL) PHTHALATE 

("':'; 

c~ 
("~) 

~-\; 

~~ 
,.\1: 

-

VOCs and SVOCs in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-WRS-6 LH-WRS07 -01 LH-WRS07 -01 LH-WRS07-01 

LH-WRS-6_3 LH-WRS07 -01 1 LH-WRS07 -01 2 LH-WRS07 -01 3 

07/24/1993 07/22/1993 07/22/1993 07/22/1993 

18.00 0.50 3.50 6.10 

NO [5] U ND[5]U ND [5] U ND[5) U 

NO [100] U NO [100] U NO [100] U NO [100] U 

NO [5] U ND[5) U ND[5] U ND[5] U 

NO [5] U ND[5] U ND[5] U ND[5) U 

ND[5] U ND[5] U NO [5] U ND[5)U 

NO [50] U NO (50) U NO [50) U NO [50] U 

NO [50] U NO [50] U ND [50] U NO [50] U 

NO (5) U ND[5] U ND[5] U ND[5] U 

ND[5] U ND[5]U ND[5] U ND[5] U 

NO [5] U ND[5] U ND[5] U ND[5] U 

ND[5] U ND[5] U ND[5] U ND[5] U 

NO [1] U NO [330] U NO [330] U NO [330] U 

NO [330] U NO [330] U NO [330] U NO [330] U 

NO [330] U NO [330] U NO [330] U NO [330] U 

NO [330] U NO [330] U NO (330) U NO (330] U 

NO [330] U NO [330] U NO [330] U NO [330] U 

ND [330) U NO [330) U ND [330) U NO [330] U 

NO (330) U NO [330] U NO [330) U NO [330) U 

ND [330] U NO [330] U NO (330) U NO [330] U 

NO [330] U NO [330) U NO [330] U NO [330] U 

LH-WRS10-01 LH-WRS10-01 

LH-WRS10-01 1 LH-WRS10-01 2 

08/08/1993 08/08/1993 

0.50 3.50 

ND[5)U ND[5]U 

NO [100] U NO [100] U 

ND[5] U NO [5] U 

NO (5] U ND[5) U 

ND[5)U ND[5) U 

NO [50] U NO [50] U 

NO [50] U NO [50] U 

ND[5] U ND[5] U 

30.7:* 27.2:* 

NO [5] U NO [5] U 

NO [5] U ND[5] U 

NO [330) U NO [330) U 

ND [330] U NO (330] U 

NO [330] U NO [330] U 

ND [330] U NO [330) U 

NO [330] U NO [330] U 

NO (330] U ND (330] U 

ND[330] U ND [330] U 

NO [330] U NO [330] U 

NO [330] U NO [330] U 

LH-WRS11-01 

LH-WRS11-01 1 

08/08/1993 

0.50 

NO [50) U 

NO [1000] U 

NO [50] U 
~--~-------

NO [50) U 

NO [50) U 

NO [500) U 

NO [500] U 

NO [50] U 

54:* 

NO [50) U 

NO (50) U 

NO [330] U 

NO [330] U 

NO [330] U 

NO (330) U 

NO (330) U 

NO [330] U 

NO [330] U 

NO [330) U 

1210 

0 
N 
-J 
co 
w 
~ 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 

1 I 1 I 1-TRICHLOROETHANE 

ACETONE 

BENZENE 

CHLOROBENZENE 

CHLOROFORM 

METHYL ETHYL KETONE (2-BUTANONE) 

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) 

METHYLENE CHLORIDE 

TETRACHLOROETHYLENE(PCE) 

TOLUENE 

XYLENESI TOTAL 

SEMI-VOLATILE ORGANIC COMPOUNDS -UNITS: UG/KG 

BENZO(b)FLUORANTHENE 

BENZYL BUTYL PHTHALATE 

DI-n-BUTYL PHTHALATE 

01-n-OCTYLPHTHALA TE 

DIETHYL PHTHALATE 

FLUORANTHENE 

HEXACHLOROBENZENE 

PHENANTHRENE 

bis(2-ETHYLHEXYL) PHTHALATE 

0 
CJ 
~~) 

~·:t. 
~-~ 

tl 

- ---

VOCs and SVOCs in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-WRS11-01 LH-WRS11-01 LH-WRS12-01 LH-WRS12-01 
LH-WRS11-01 2 LH-WRS11-01 3 LH-WRS12-01 1 LH-WRS12-01 2 

08/08/1993 08/08/1993 08/08/1993 08/08/1993 
1.20 3.50 0.50 3.00 

ND[5]U ND[5) U ND[5) U ND[5] U 
NO [100) U NO [100) U NO [100] U NO [100) U 
ND[5]U ND[5)U NO [5) U NO [5] U 

-~--------·---

NO [5] U ND[5)U ND[5) U NO [5) U 
NO [5] U ND[5]U ·- NO [5] U NO [5] U 

ND[50] U NO [50) U NO [50] U NO [50) U 
NO [50] U NO [50] U NO [50] U NO [50] U 
NO [5] U ND[5)U ND[5]U NO [5) U 

42.1:* ND[5]U NO [5] U ND[5]U 
NO [5] U ND[5)U NO [5] U ND[5]U 

NO [5] U NO [5] U NO [5] U NO [5] U 

NO (330) U NO [330] U NO [330] U NO [330] U 
NO [330) U NO [330) U NO [330] U NO [330) U 
NO [330] U NO (330) U NO [330] U NO [330] U 
NO [330) U NO (330] U NO (330) U NO (330] U 
NO [330] U NO [330] U NO [330] U NO [330) U 
NO [330] U NO [330] U NO [330) U NO [330] U 
NO [330) U NO [330) U NO [330] U NO [330] U 

------
NO [330] U NO (330) U NO [330) U NO [330] U 
NO [330) U NO [330] U NO [330) U 

1....- ------ - --
NO [330) U 

LH-WRS12-01 

LH-WRS12-01 3 

08/08/1993 

3.50 

ND[5) U 

ND[100)U 

NO [5] U 
---·-----··- -·- ----

ND[5)U 

NO [5) U 

NO [50] U 

NO [50] U 

NO [5] U 

NO [5) U 

NO [5] U 

ND[5) U 

NO [330] U 

NO [330) U 

NO (330) U 

NO [330) U 

NO (330] U 

NO [330] U 

NO (330] U 

NO (330] U 

NO [330) U 

LH-WRS13-01 

LH-WRS13-01 1 

06/26/1993 

0.50 

ND[6)U 

NO [28] U 

ND[6] U 
r--------------

NO [6) U 

ND[6)U 

NO [57] U 

NO [57] U 

ND[6)U 

ND[6)U 

ND[6)U 

ND[6]U 

NO [1136) U 

NO [568) U 
. --

NO [1409] U 

NO [568) U 

NO [568) U 

NO [568) U 

NO [1136] U 

NO [568] U 

NO [568] U 

1 

0 
N 
~ 
(X) 

w 
~ 

(''' 

~ 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS -UNITS: UG/KG 

1,1,1-TRICHLOROETHANE 
ACETONE 
BENZENE 

CHLOROBENZENE 

CHLOROFORM 

METHYL ETHYL KETONE (2-BUTANONE) 

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) 

METHYLENE CHLORIDE 

TETRACHLOROETHYLENE(PCE) 

TOLUENE 

XYLENES, TOTAL 

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 

BENZO(b)FLUORANTHENE 

BENZYL BUTYL PHTHALATE 

DI-n-BUTYL PHTHALATE 

01-n-OCTYLPHTHALA TE 

DIETHYL PHTHALATE 

FLUORANTHENE 

HEXACHLOROBENZENE 

PHENANTHRENE 
bis(2-ETHYLHEXYL) PHTHALATE 

('") 
(::_1 
{"") 

~---~ 
~-~ 

c~ 

VOCs and SVOCs in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-WRS13-01 LH-WRS15-01 LH-WRS15-01 LH-WRS16-01 

LH-WRS13-01 2 LH-WRS15-01 1 LH-WRS15-01 2 LH-WRS16-01 1 

06/26/1993 08/03/1993 08/03/1993 06/26/1993 

3.00 0.50 4.00 0.50 

ND[6] U ND[5] U ND [5] U ND[5]U 

ND [30] U NO [100] U NO [100] U NO [110] U 

ND[6] U ND[5) U ND[5] U ND[5] U 

ND[6] U NO (5] U -- ,_--No [5]U ___ ND[5] U 

ND[6]U ND[5] U ,, NO [5] U ND[5]U 

NO [61] U NO [50] U NO [50] U NO [110] U 

NO [61] U NO [50] U NO [50] U NO [53] U 

NO [6)U ND[5] U ND[5]U ND[5]U 

ND[6] U ND[5] U ND[5]U ND[5]U 

ND[6)U ND[5)U ND[5] U NO [5] U 

ND[6]U ND[5] U ND[5]U ND[5]U 

NO [1221] U NO [330] U ND [330] U NO [1064] U 

NO [610.1] U NO [330] U NO [330] U 117 J 

ND [4395.6] U NO [330] U NO [330] U 2362 

ND [610.1] U NO [330] U ND [330] U NO [532] U 

NO [610.1] U NO [330] U NO [330] U NO [532] U 

NO [610.1] U ND [330] U NO [330] U NO [532] U 

NO [1221] U NO [330] U NO [330] U NO [1064] U 

NO [610.1] U NO [330] U ND [330] U NO [532] U 

NO [232] U 572 NO [330] U 809 J 

LH-WRS16-01 LH-WRS19-01 
LH-WRS16-01 2 LH-WRS19-01 1 

06/26/1993 06/26/1993 

3.50 0.50 

ND[6]U NO [6] U 
NO [130] U NO [110] U 
ND[6] U ND[6)U 

------- --~~---"-~·------

ND[6]U NO [6] U 

ND[6]U NO [6] U 

NO [130] U NO [110] U 

NO [63] U NO [56] U 

ND[6)U NO [6] U 

ND[6]U ND[6]U 

ND[6]U NO [6] U 

ND[6]U NO [6] U 

NO [1282] U NO [1136] U 

NO [641] U NO [568] U 

7423 2148 

NO (641] U NO [568] U 

NO (641] U NO [568] U 
NO [641] U NO [568] U 

NO [1282] U NO [1136] U 

NO [641] U NO [568] U 

179 125 J 

a 
l\:) 
--...} 
Co 
tu 
0) 

/ 



'1 

Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 
1,1, 1-TRICHLOROETHANE 

ACETONE 

BENZENE 

CHLOROBENZENE 

CHLOROFORM 

METHYL ETHYL KETONE (2-BUTANONE) 

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) 

METHYLENE CHLORIDE 

TETRACHLOROETHYLENE(PCE) 

TOLUENE 
--

XYLENES,TOTAL 

SEMI-VOLATILE ORGANIC COMPOUNDS ·UNITS: UG/KG 

BENZO(b)FLUORANTHENE 

BENZYL BUTYL PHTHALATE 

DI-n-BUTYL PHTHALATE 

Dl-n-OCTYLPHTHALA TE 

OIETHYL PHTHALATE 

FLUORANTHENE 

HEXACHLOROBENZENE 

PHENANTHRENE 

bis(2-ETHYLHEXYL) PHTHALATE 

("') 
CJ 
{") 

~-~ 
~-~ 
-.1 

VOCs and SVOCs in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-WRS19-01 LH-WRS21-01 LH-WRS21-01 LH-WRS4-01 

LH-WRS19-01_2 LH-WRS21-01 1 LH-WRS21-01 2 LH-WRS4-01 1 
06/26/1993 08/08/1993 08/08/1993 07/10/1993 

3.00 0.50 3.50 0.50 

ND[6]U ND[5]U ND [5] U 14.4 
21 ND [100] U ND [100) U ND [100) U 

ND [6] U ND[5)U ND[5]U ND [5] U 
ND [6] U ND[5)U r---i-m [51 u ND[5) U 
ND[6]U ND[5]U .. ND[5]U ND [5) U 

--
ND [57] U ND [50] U ND [50] U ND [50) U 
ND [57] U ND [50] U ND [50] U ND [50] U 

5 ND[5)U ND (5) U ND[5]U~ 
-------- - ·------··-

ND [6) U ND (5] U ND(5] U ND[5)U 
ND (6] U ND {5) U ND (5] U ND[5) U 
ND [6] U ND(5) U ND(5]U ND[5) U 

ND [1149) U ND [330) U ND [330] U ND [330) U 

ND [575] U ND [330] U ND [330] U ND (330] U 

5782 ND (330) U ND [330] U ND(330] U 
-·-------

ND [575) U ND [330] U ND (330] U ND (330] U 

NO [575] U NO [330) U NO [330] U ND (330] U 

NO [575] U NO [330] U NO [330) U NO (330) U 

NO [1149] U NO [330] U NO [330] U NO [330) U 

ND [575] U ND [330] U ND [330] U ND [330] U 

126 J 1120 NO (330] U ND (330) U 

') 

LH-WRS4-01 LH-WRS8-01 LH-WRS8-0~ : 
LH-WRS4-01 2 LH-WRS8-01 1 LH-WRS8-01_'2 

07/10/1993 08/06/1993 08/06/1993 ,, 

3.50 0.50 3.50 

12.7 ND [5] U ND[5]U 
-~ --

ND [100] U ND[100]U ND [100) U 
·-----------~ 

ND [5)U ND[5)U ND[5] U 
f-----····· ··-·· 

ND[5]U--
---·-----

ND [5] U ND[5] U 
ND[5) U ND [5) U ND[5) U 

~ 
ND [50] U ND [50] U ND [50] U 

ND (50) U ND [50] U ND [50] U 
-- ND[5) U ND[5] U ND[5] U 

ND[5]U ND(5)U ND[5]U 

ND(5)U ND[5] U ND[5) U 
ND (5) U ND(5]U ND[5) U 

ND [330] U ND (330] U ND (330] U 

ND [330] U ND (330) U ND [330) U 
ND [330) U ND [330) U ND [330] U 
ND (330] U ND [330) U ND (330) U 

NO [330) U NO (330) U ND (330) U 

NO [330] U ND [330] U . NO [330] U 

NO [330] U NO (330) U ND [330) U 
ND [330) U-----

ND [330] U ND [330) U 
-----

ND (330] U ND [330) U ND [330) U 

0 
l\:) 

-.J 
co 
w 
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Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 

1,1, 1-TRICHLOROETHANE 

ACETONE 

BENZENE 

CHLOROBENZENE 

CHLOROFORM 

METHYL ETHYL KETONE (2-BUTANONE) 

METHYL ISOBUTYL KETONE (4-METHYL-2-PENTANONE) 

METHYLENE CHLORIDE 

TETRACHLOROETHYLENE(PCE) 

TOLUENE 

XYLENES, TOTAL 

SEMI-VOLA TILE ORGANIC COMPOUNDS - UNITS: UG/KG 

BENZO(b)FLUORANTHENE 

BENZYL BUTYL PHTHALATE 

DI-n-BUTYL PHTHALATE 

01-n-OCTYLPHTHALA TE 

DIETHYL PHTHALATE 

FLUORANTHENE 

HEXACHLOROBENZENE 

PHENANTHRENE 

bis(2-ETHYLHEXYL) PHTHALATE 

() 
C.) 
c~ 
~~ 
~-~ 
[/) 

VOCs and SVOCs in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-WRS9-01 LH-WRS9-01 

LH-WRS9-01 1 LH-WRS9-01 2 

08/06/1993 08/06/1993 

0.50 3.50 

ND[5] U ND[5] U 

ND [100] U NO [100] U 

ND[5] U ND[5] U 
-------------------···-

ND[5] U ND[5] U 

ND[5] U ND[5] U 

ND [50) U NO [50] U 

NO [50] U NO [50] U 

ND[5]U ND[5]U 

NO (5] U ND[5]U 

ND [5] U ND[5]U 

ND[5] U ND [5] U 

NO [330) U NO [330] U 

ND [330) U NO [330] U 

NO [330) U NO [330] U 

NO [330] U NO [330] U 

NO [330] U NO [330] U 

NO [330] U NO [330] U 
. 

NO [330) U NO [330] U 

NO [330] U NO [330] U 
I 

NO [330] U NO [330] U J 

·'" 

0 
l\:) 

-.J 
00 
w 
(X) 

• 



VOCs, SVOCs, and PAHs in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: 400ASS05 400ASS06 400ASS06 46SB01 
Sample Number: 400ASS05(0-0.5) 400ASS06(0-0.5) 400ASS06(0-0.5)FD 46SB01 (0-0.5) 
Date Sampled: 07/26/1998 07/26/1998 12/04/1998 07/27/1998 

·-

Depth (ft.): 0.00 0.00 0.00 0.00 
VOLATILE ORGANIC COMPOUNDS -UNITS: UG/KG 

ACETONE NA NA NA 10 
OICHLORODIFLUOROMETHANE NA NA NA ~0{17]U 

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 

2-METHYLPHENOL (o-CRESOL) NA NA '" NA NO [370] U 
f--

4-METHYLPHENOL (p-CRESOL) NA NA NA NO [370] U --~--
ACENAPHTHYLENE NA NA NA NO [370] U 
ANTHRACENE NA NA NA NO [370] U 
BENZO(a)ANTHRACENE NA NA NA NO [370] U 

NA 
f------· 

NA NA BENZO(a)PYRENE 190 
BENZO(b)FLUORANTHENE NA NA NA 410 
BENZO(g,h,i)PERYLENE NA NA NA NO {370] U 

BENZO(k)FLUORANTHENE NA NA NA NO [370] U 
--

NA NA NA NO [920] U BENZOIC ACID 
1---· 

BENZYL BUTYL PHTHALATE NA NA NA NO [370] U 

CHRYSENE NA NA NA 300 

DI-n-BUTYL PHTHALATE NA NA NA NO [370] U 

OIBENZ(a,h)ANTHRACENE NA NA NA NO [370] U 

FLUORANTHENE NA NA NA 290 

INDEN0(1 ,2,3-c,d)PYRENE NA NA NA NO [370] U 

PHENANTHRENE NA NA NA NO [370] U 

PYRENE NA NA NA 300 
------

bis(2-ETHYLHEXYL) PHTHALATE NA NA NA NO [370] U 

POLYNUCLEAR AROMA TIC HYDROCARBONS -UNITS: UG/KG 

ACENAPHTHENE NO [38] U NO [38) UJ NO [40] U NA 

ANTHRACENE NO [38] U NO (38] UJ N0[40] U NA 

BENZO(g,h,i)PERYLENE NO [38] U NO [38] UJ NO [40] U NA 

NAPHTHALENE NO [38] U NO [38] UJ NO [40] U NA 
1----

NO [38] U NO (38] UJ NO (40] U NA PHENANTHRENE 

(') 
(J 
(4!'.'! 

~-~ 

~;,. 

(:""" ..,_.. 

' 
46SB01 46SB01 

46SB01(1-3) 46SB01(3-5) 

07/27/1998 07/27/1998 
1.00 3.00 

6.1 7.9 
NO {17] U NO {19] U 

NO [370] U NO [420] U 

NO [370] U 
'---- .. 

NO [420) U 

NO [370] U NO [420) U 

NO [370] U NO [420] U 

NO [370] U NO [420] U 

NO [210] U 1 NO [180) U 

NO [370] U NO [420] U 

NO [370] U NO [420] U 

NO [370] U NO {420] U 

NO [920) U NO [1000] U 

NO [370) U NO [420] U 

N0[370] U NO [420] U 

NO [370] U 
1--------

NO [420] U 
~----

NO [370] U NO [420] U 

NO [370] U NO [420] U 

NO [370] U NO [420] U 

NO [370] U NO [420] U 

NO [370] U NO [420] U 

NO [370] U NO [420] U 

NA NA 

NA NA 

NA NA 

NA NA 
·--

NA NA 

0 
l\:) 

'I 
00 
w 
'0 



VOCs, SVOCs, and PAHs in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS -UNITS: UG/KG 

ACETONE 

DICHLORODIFLUOROMETHANE 
-

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 

2-METHYLPHENOL (o-CRESOL) 

4-METHYLPHENOL (p-CRESOL) 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(a)ANTHRACENE 

BENZO(a)PYRENE 

BENZO(b)FLUORANTHENE 

BENZO(g I hI i)PERYLENE 

BENZO(k)FLUORANTHENE 

BENZOIC ACID 

BENZYL BUTYL PHTHALATE 

CHRYSENE 

DI-n-BUTYL PHTHALATE 

DIBENZ(a 1h)ANTHRACENE 

FLUORANTHENE 

INDEN0(1~2~3-cld)PYRENE 

PHENANTHRENE 

PYRENE 

bis(2-ETHYLHEXYL) PHTHALATE 

POLYNUCLEAR AROMATIC HYDROCARBONS - UNITS: UG/KG 

ACENAPHTHENE 

ANTHRACENE 

BENZO(g1 hi i)PERYLENE 

NAPHTHALENE 

PHENANTHRENE 

lJ 
CJ 
C) 
~~ 
(·,) 

C·~ •. 

---

46SB02 46S802 

46S802(0-0.5) 46SB02(0-0.5)RAFD 

07/27/1998 07/27/1998 

0.00 0.00 

NO [21] UJ NO [21] U 

NO [16] UJ NO [16] U 

NO [350] U NA .. 
NO [350] U NA 

NO [350] U NA 

NO [350] U NA 

NO [350] U NA 

NO [170] U NA 

430 NA 

190 NA 

NO [350] U NA 

NO [870] U NA 

NO [350] U NA 

280 NA 

NO [350] U NA 

ND [350] U NA 

240 NA 

290 NA 

ND (350] U NA 
--

220 NA 

ND (350] U NA 

f-. 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

46S802 46S802 46SB03 
46SB02(1-3) 46S802(3-5) 46SB03(0-0.5) 
07/27/1998 07/27/1998 07/27/1998 

1.00 3.00 0.00 

NO [22] U NO [22] U NO [23] UJ 

NO [17] U NO [17] U 100 J 

-----·-·----·-- ------~·--·-1---

NO [370] U NO [370] U NO [1900] U 

NO [370] U NO [370] U NO [1900] U 

NO [370] u NO [370] U NO [1900] U 

NO [370] U NO [370] U NO [1900] U 

ND [370] U ND [370] U ND [1900] U 

NO [190] U NO [190] U NO [940] U 

NO [370] U NO [370] U NO [1900] U 

NO [370] U NO [370] U NO [1900] U 

NO [370] U NO [370] U NO [1900] U 

NO (930] U ND [930] U ND [4700] U 

ND [370] U NO [370] U NO [1900] U 
--

NO [370] U ND [370] U NO [1900] U 

NO [370] U ND [370] U ND [1900] U 

ND [370] U NO [370] U ND [1900] U 

ND [370] U ND [370] U ND [1900] U 

NO [370] U NO [370] U NO [1900] U 
--

-ND [370] u ND (370] U ND [1900] U 
-ND(37o)u 

------
ND [370] U ND [1900] U 

ND [370] U ND [370] U ND [1900] U 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

46S803 46S803 

46S803(0-0.5)FD 46SB03(1-3) 

07/27/1998 07/27/1998 

0.00 1.00 

NO [23] U NO [23] U 

NO [17] U NO [17] U 

--·- -------·- -~-"-- -- ---

NA NO [380] U 

NA NO [380] U 

NA NO [380] U 

NA NO [380] U 
·----- --

NA ND [380] U 

NA NO [190] U 

NA NO [380] U 

NA _l ND [380] U 

NA J NO [380] U 

NA ±ND(950JU. 
NA NO [380] U 

-------
NA NO [380] U 

NA ND [380] U 

NA ND [380] U 

NA ND [380] U 

NA NO [380] U 

NA ND [380] U 
f--------- ------------

. NA ND [380] U 

NA ND [380] U 

-- --

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 0 
N 
'I 
00 
~ 
0 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOCs, SVOCs, and PAHs in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

465803 LHS-2-01 LHS-2-02 LHS-2-03 LHS-2-04 LHS-2-05 

46S803(3-5) LHS-2-01 LHS-2-02 LHS-2-03 LHS-2-04 LHS-2-05 

07/27/1998 01/09/1995 01/09/1995 01/09/1995 01/10/1995 01/10/1995 
"- " 

3.00 0.00 0.00 0.00 0.00 0.00 

VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 
NO [25] U NO [17] U NO [15] U NO (14] U ND[14!~ NO [130] U ACETONE 

DICHLORODIFLUOROMETHANE NO [19] U NO (34] U NO (30] U NO [28] U NO [27] U ~0[27f0-
"- --

LHS-2-06 LHS-2-07 LHS-2-08 

LHS-2-06 LHS-2-07 LHS-2-08 

01/10/1995 01/10/1995 01/10/1995 __ , ____ 
0.00 0.00 0.00 

--- ---

---·-----~-------
NO [300] U NO [20] U NO (14] U 

'-No (60J u NO [40] U NO [27] U 

---~ ------ ------"- -----~--. ·------- ---------·--·----- -- . --~---------- -----·- - ·-··· ---- -·- .. ----· - ------------- ----------

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 

2-METHYLPHENOL (o-CRESOL) 

4-METHYLPHENOL (p-CRESOL) 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(a)ANTHRACENE 

BENZO(a)PYRENE 

BENZO(b)FLUORANTHENE 

BENZO(g,h,i)PERYLENE 

BENZO(k)FLUORANTHENE 

BENZOIC ACID 

BENZYL BUTYL PHTHALATE 

CHRYSENE 

DI-n-BUTYL PHTHALATE 

DIBENZ(a,h)ANTHRACENE 

FLUORANTHENE 

INOEN0(1 ,2,3-c,d)PYRENE 

PHENANTHRENE 

PYRENE 

bis(2-ETHYLHEXYL) PHTHALATE 

POLYNUCLEAR AROMATIC HYDROCARBON-S -UNITS: UG/KG 

ACENAPHTHENE 

ANTHRACENE 

BENZO(g,h,i)PERYLENE 

NAPHTHALENE 

PHENANTHRENE 

(') 
("'-~ 
•t-

t•) 
:---.·~ 

l-.) 
t--·~ 

NO [410] U 

NO [410] U 

NO [410] U 

NO (410) U 

NO [410] U 

NO [210] U 

NO [410) U 

NO [410) U 

NO [410) U 

NO (1000) U 

NO [410) U 

NO [410] U 

NO [410] U 

NO [410] U 

NO [410] U 

NO [410] U 

NO [410] U 

NO [410) U 

NO [410] U 

NA 

NA 

NA 

NA 

NA 

NO [560] U NO [490] U NO [470] U 

NO [560) U NO [490] U NO (470] U 

NO [560] U NO (490] U NO [470) U 

NO (560] U NO [490] U NO [470) U 

NO [560] U NO (490] U 150 J 
77J NO [490] U NO [470] U 

130 J NO [490] U NO [470] U 

NO [560) U NO [490) U NO (470] U 

NO (560) U NO [490) U NO (470] U 

NO (2800) U NO (2400) U NO (2400) U 

NO [560] U NO [490) U NO [470] U 

NO (560) U NO [490) U 240 J 
NO [560) U NO [490] U NO [470] U 

NO (560] U NO [490] U NO [470] U 

NO (560] U NO [490) U 170 J 
NO [560) U NO [490] U NO [470) U 

NO [560] U NO [490] U NO [470] U 

NO (560) U NO (490) U 220 J 
-- -"""-- - ------

110 J NO [490] U NO [470] U 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 
- 1------- NA --NA NA 

NO [440] U NO [440] U NO [1000] U 

NO [440) U NO [440) U NO [1000] U 

NO [440] U NO [440] U NO [1000] U 

NO [440] U NO [440] U NO [1000] U 

72 J NO [440] U NO [1000] U 

NO [440) U NO [440] U NO [1000) U 

240 J NO [440) U NO [1000) U 

NO [440] U NO [440) U NO [1000] U 

65 J NO [440) U NO (1000] U 

NO (2200) U NO [2200] U NO [5000] U 

NO [440] U NO [440) U NO [1000) U 

190 J NO [440) U NO [1000) U 
-

NO [440) U NO [440] U NO [1000] U 

NO [440] U NO [440] U NO (1000) U 
120 J NO [440l_~-- NO [1000] U 

--:--=-'--:-
NO (440] U NO [440] U NO [1000) U 

NO [440] U NO [440] U NO [1000] U 

120 J NO [440] U NO [1000] U 
-"-"--

NO (440] U NO [440] U 110 J 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 
1--"" 

NA NA NA 

170 J 
180 J 

NO [660] U 

NO [660) U 

NO (660] U 

NO [660) U 

NO [660] U 

NO [660] U 

NO (660) U 

NO [3300] U 

NO [660] U 

NO [660) U 

NO [660] U 

NO [660] U 

240 J 
NO [660) U 

NO [660] U 

150 J 
270 J 
--

NA 

NA 

NA 

NA 

NA 

NO [450] U 

NO [450] U 

NO (450] U 

NO [450] U 

NO (450] U 

NO (450] U 

NO [450) U 

NO [450] U 

NO [450] U 

NO [2200) U 

NO [450] U 

NO [450) U 

NO [450] U 

NO (450] U 

NO (450) U 

NO [450) U 

NO (450] U 

NO (450] U 
~---

NO [450] U 
--------

e----"--

NA 

NA 

NA 

NA 

NA 

0 
l\:) 

....J 
00 
~ ._.... 



VOCs, SVOCs, and PAHs in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 

ACETONE 
DICHLORODIFLUOROMETHANE 

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 

2-METHYLPHENOL (o-CRESOL) 

4-METHYLPHENOL (p-CRESOL) 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(a)ANTHRACENE 

BENZO(a)PYRENE 

BENZO(b)FLUORANTHENE 

BENZO(g,h,i)PERYLENE 

BENZO(k)FLUORANTHENE 

BENZOIC ACID 

BENZYL BUTYL PHTHALATE 

CHRYSENE 

DI-n-BUTYL PHTHALATE 

DIBENZ(a,h)ANTHRACENE 

FLUORANTHENE 

INDEN0(1 ,2,3-c,d)PYRENE 

PHENANTHRENE 

PYRENE 

bis(2-ETHYLHEXYL) PHTHALATE 

POLYNUCLEAR AROMA TIC HYDROCARBONS - UNITS: UG/KG 

ACENAPHTHENE 

ANTHRACENE 

BENZO(g,h,i)PERYLENE 

NAPHTHALENE 

PHENANTHRENE 

c=:; 
(~l 
r") 
~A. 
L,, 
}>_ ~ 
t ~ ..... 

LHS-2-09 

LHS-2-09 

01/10/1995 

0.00 

ND [380] U 

ND [38] U 

ND [620) U 

ND [620] U 

ND (620] U 

ND [620] U 

ND [620] U 

ND [620] U 

ND [620] U 

ND [620] U 

ND [620] U 

ND [3100] U 

NO [620] U 

ND [620] U 

ND [620] U 

ND [620] U 

ND [620] U 

ND (620] U 

ND [620] U 

ND [620) U 

ND [620] U 

NA 

NA 

NA 

NA 

NA 

LHS-2-10 LHS-2-11 

LHS-2-10 LHS-2-11 

01/10/1995 01/11/1995 

0.00 0.00 

ND [140] U ND [16] U 

ND [29] U ND [32] U 

ND [470) U ND [S4qJ U 

ND [470] U 110 J 
ND [470] U ND [540] U 

ND [470) U ND [540] U 

ND [470] U ND [540] U 

97 J 200 J 
190 J 430 J 

ND [470] U ND [540] U 

ND [470] U 140 J 
ND [2400) U 290 J 
ND [470] U ND (540] U 

150 J 330 J 

ND [470) U ND [540) U 

ND [470] U ND [540] U 

290 J 550 

ND [470] U ND [540] U 

ND [470] U 130 J 

240 J 370 J 

ND [470] U ND [540] U 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

LHS-2-12 LHS-2-13 LHS-2-14 

LHS-2-12 LHS-2-13 LHS-2-14 
01/11/1995 01/11/1995 01/11/1995 

0.00 0.00 0.00 

ND [16] U NO [21] U ND [13) U 
··-

ND [31] U ND [42] U ND [26] U 

~-----

ND [510] U NO [700) U ND [430) U 

ND [510] U ND [700] U ND [430] U 
• 190 J ND [700] U ND [430] U 

140 J ND [700] U ND [430] U 

310 J ND [700] U ND [430] U 

490J 280 J 200 J 

1700 140 J ND [430) U 

300 J 270 J ND [430] U 

630 83 J ND [430] U 

ND [2500] U ND [3500] U ND [2100] U 

ND (510] U ND [700] U NO [430) U 

1500 ND [700] U ND [430] U 

ND [510] U ND [700] U ND [430] U 

110 J ND [700) U ND [430) U 

2300 ND [700] U ND [430] U 

320 J ND [700] U 300 J 
490 J ND [700] U ND [430] U 

1600 ND [700] U ND [430] U 

NO [510] U ND [700JU ~0[430]U 
--

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

LHS-2-15 LHS-2-16 

LHS-2-15 LHS-2-16 

01/11/1995 01/11/1995 

0.00 0.00 

NO [14] U ND [27] U 

NO [29] U NO [54] U 

-~-----

ND [470] U ND [890) U 

ND [470] U ND (890] U 

ND [470) U ND [890] U 

ND [470] U ND [890] U 

ND [470] U ND [890] U 

ND [470] U ND [890] U 

ND [470] U ND [890) U 

ND [470) U ND [890) U 

ND [470] U ND [890] U 

ND [2400] U ND [4400] U 

490 ND [890] U 

ND [470] U ND [890) U 

ND [470] U ND [890] U 

ND [470] U ND [890] U 

ND [470] U ND [890] U 

ND [470) U ND [890] U 

ND [470] U ND [890] U 

ND [470] \J ND [890] U 

60J=r 490 J 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

LHS-2-17 

LHS-2-17 

01/11/1995 

0.00 

ND [21] U 

NO [42) U 

ND [690] l:J 

ND [690] U 

ND [690) U 

ND [690] U 

ND [690] U 

ND [690] U 

ND [690] U 

ND [690) U 

ND [690) U 

ND [3400] U 

ND [690) U 

ND [690] U 

ND [690] U 

ND [690] U 

ND [690) U 

ND (690] U 

ND [690) U 

190 J 

92 J 

NA 

NA 

NA 

NA 

NA 

.. 

0 
~ 
~ 
00 
~ 
N 



VOCs, SVOCs, and PAHs in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS -UNITS: UG/KG 

ACETONE 

DICHLORODIFLUOROMETHANE 

SEMI-VOLATILE ORGANIC COMPOUNDS -UNITS: UG/KG 

2-METHYLPHENOL (o-CRESOL) 

4-METHYLPHENOL (p-CRESOL) 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(a)ANTHRACENE 

BENZO(a)PYRENE 

BENZO(b)FLUORANTHENE 

BENZO(g I h, i)PERYLENE 

BENZO(k)FLUORANTHENE 

BENZOIC ACID 

BENZYL BUTYL PHTHALATE 

CHRYSENE 

DI-n-BUTYL PHTHALATE 

DIBENZ(a,h)ANTHRACENE 

FLUORANTHENE 

INDEN0(1 ,2,3-c,d)PYRENE 

PHENANTHRENE 

PYRENE 

bis(2-ETHYLHEXYL) PHTHALATE 

POLYNUCLEAR AROMATIC HYDROCARBONS -UNITS: UG/KG 

ACENAPHTHENE 

ANTHRACENE 

BENZO(g, h, i)PERYLENE 

NAPHTHALENE 

PHENANTHRENE 

C':> 
() 
t:"J 
~ ... 
l.J ,,., 

-

LHS-2-18 

LHS-2-18 

01/11/1995 

0.00 

NO [16] U 

NO [32] U 

NO [530) U 

NO [530] U 

NO [530] U 

NO [530] U 

NO [530] U 

NO [530] U 

NO [530) U 

NO [530) U 

NO [530] U 

NO [2600] U 

760 

110 J 
NO [530) U 

NO [530] U 

110 J 
NO [530] U 

NO [530) U 

140 J 
120 J 

NA 

NA 

NA 

NA 

NA 

LHS-2-19 LHS-MW-10 

LHS-2-19 LHS-MW10 

01/11/1995 09/30/1994 

0.00 0.00 

NO [18] U 11 

NO [36] U NO [23] U 

NO [600) U NO (370] U 

NO [600] U NO [370] U 

NO [600] U NO (370] U 

NO [600] U NO [370] U 

NO (600] U NO [370] U 

NO (600] U NO [370] U 
--

NO [600] U NO [370] U 

NO (600) U NO [370] U 

NO [600] U NO (370] U 

NO (3000] U NO [1900] U 

NO [600) U NO {370) U 

NO [600) U NO [370] U 

NO (600] U 110 J 
NO [600] U NO [370] U 

NO [600) U NO [370) U 

NO [600] U NO [370] U 

NO [600] U NO (370) U 

NO [600] U NO (370] U 

250 J 64 J 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

LHS-MW-11 LHS-MW-12 LHS-MW-13 
LHS-MW11 LHS-MW12 LHS-MW13 
09/30/1994 09/30/1994 09/30/1994 

0.00 0.00 0.00 

NO [10] U ND[11]U NO [10] U 
NO [21] U NO [22] U NO [21] U 

NO [350] U NO [370] U NO [340] U 

NO (350] U NO [370] U NO [340] U 

NO [350] U NO [370] U NO [340] U 

NO [350] U NO (370] U NO [340] U 
NO [350] U NO (370] U NO [340] U 

NO [350] U NO [370) U NO (340] U 

NO [350] U NO [370) U NO [340] U 

NO [350] U NO [370] U NO [340] U 

NO (350) U NO [370] U NO [340] U 
NO [1700] U NO [1900} U NO (1700] U 

NO [350} U NO [370) U NO (340) U 
-----~ 

NO [350) U NO [370) U NO [340) U 

73 J 130 J 110 J 
NO [350] U NO [370] U NO [340) U 

NO [350) U NO [370] U NO [340) U 

NO [350] U NO [370) U NO [340) U 

NO [350) U NO [370] U ~[340)U 
NO (350fU 

---
NO [370) U NO (340] U 
~-

59 J 60 J 100 J 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

LHS-MW-14 

LHS-MW14 

09/30/1994 

0.00 

NO (11] U 

NO [22] U 

NO [360] U 

NO [360] U 

NO [360] U 

NO [360] U 

NO [360] U 

NO [360] U 

NO [360] U 

NO [360) U 

NO [360} U 

NO [1800) U 

NO [360) U 

NO [360] U 

180 J 
NO [360] U 

NO [360] U 

NO [360) U 

NO [360) U 

NO [360) U 

90 J 

NA 

NA 

NA 

NA 

NA 

LHS-MW-15 

LHS-MW15 

09/30/1994 

0.00 

NO [11] U 

NO [23] U 

NO (380] U 

NO [380] U 

NO [380] U 

NO [380] U 

NO [380] U 

NO (380] U 

NO [380) U 

NO [380] U 

NO {380] U 

NO [1900] U 

NO [380] U 

NO [380} u I 

190 J 
NO [380] U j 

NO [380] U 

NO (380) U 

NO [380] U 

NO {380] U 

83 J 

NA 

NA 

NA 

NA 

NA 

0 
l\:) 

""-l 
00 
~ 
w 



VOCs, SVOCs, and PAHs in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: LHS-MW-16 LHS-MW-17 LHS-MW-18 LHS-MW-19 LHS-MW-20 
Sample Number: LHS-MW16 LHS-MW17 LHS-MW18 LHS-MW19 LHS-MW20 
Date Sampled: 09/30/1994 09/30/1994 09/30/1994 09/30/1994 10/03/1994 
Depth (ft.): 0.00 0.00 0.00 0.00 0.00 

VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 

ACETONE ND [10] U ND[11]U ND[11]U ND [10] U ND [11] U 

DICHLORODIFLUOROMETHANE ND [21] U ND [22] U ND [22] U ND [21] U ND [22] U 

-----~ ---------------
SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 

2-METHYLPHENOL (o-CRESOL) ND [340] U ND [360] U NO [360] U ND [350] U ND [370] U 

4-METHYLPHENOL (p-CRESOL) ND [340] U ND [360] U ND [360] U ND [350] U ND [370] U 

ACENAPHTHYLENE ND [340] U ND [360] U ND [360) U· ND [350] U ND [370) U 

ANTHRACENE ND [340) U ND [360] U ND (360] U ND [350) U ND (370] U 

BENZO(a)ANTHRACENE NO [340] U ND [360] U ND [360) U ND {350] U ND [370] U 

BENZO(a)PYRENE ND (340] U ND [360) U ND [360] U ND (350] U ND [370] U 

BENZO(b)FLUORANTHENE ND (340) U 75 J ND [360) U ND [350) U ND (370] U 
BENZO(g,h,i)PERYLENE ND [340] U ND [360] U NO [360) U ND [350] U ND [370] U 

BENZO(k)FLUORANTHENE ND [340) U ND [360] U ND [360) U ND [350] U ND [370] U 

BENZOIC ACID ND (1700] U ND (1800) U ND [1800] U ND (1800) U ND [1800] U 

BENZYL BUTYL PHTHALATE ND [340] U NO (360] U ND [360] U ND [350] U ND [370] U 
CHRYSENE ND [340] U 75 J ND [360) U ND [350) U ND [370] U 
DI-n-BUTYL PHTHALATE 230 J 390 ND [360] U 230 J ND [370] U 
DIBENZ(a, h)ANTHRACENE ND [340] U ND [360] U NO [360] U ND [350] U ND [370] U 
FLUORANTHENE ND [340] U 180 J ND [360) U ND [350) U ND [370] U 
INDEN0(1,2,3-c,d)PYRENE ND [340] U ND (360] U ND [360) U ND [350] U ND [370] U 
PHENANTHRENE ND [340) U ND [360] U ND [360] U ND (350] U ND [370] U 
PYRENE ND [340] U 97 J ND [360) U ND [350] U ND [370] U 
bis(2-ETHYLHEXYL) PHTHALATE 93 J 43 J ND [360] U 35 J 88 J 

POLYNUCLEAR AROMATIC HYDROCARBONS- UNITS: UG/KG 

ACENAPHTHENE NA NA NA NA NA 

ANTHRACENE NA NA NA NA NA 

BENZO(g, h, i)PERYLENE NA NA NA NA NA 

NAPHTHALENE NA NA NA NA NA 

PHENANTHRENE NA NA NA NA NA 
- --· -· ----- ~------ ---------

(-· 
'" ,1 

(:) 
I"") 
t-~ 
{) 
;.(;: 

LHS-MW-21 LHS-MW-22 LHS-MW-23 
LHS-MW21 LHS-MW22 LHS-MW23 
10/03/1994 10/03/1994 10/03/1994 

0.00 0.00 0.00 

ND [10] U ND [11] U ND [10] U 
ND [21] U ND [21] U ND [21] U 

~~----- --------~-- ----~--~-

ND [340] U ND [350] U ND [340] U 

ND [340] U ND [350] U ND [340] U 

500 ND [350] U ND (340] U 

430 ND [350] U ND [340] U 
2300 ND {350] U 110 J 
2100 ND [350] U 82 J 
4500 ND [350] U 140 J 
1300 ND [350] U ND [340] U 

1200 ND [350] U 71 J 
ND [1700] U ND (1800) U ND [1700] U 

ND (340] U ND (350] U NO {340] U 

2600 ND (350) U 130 J 
ND {340] U ND [350] U ND (340] U 

380 ND [350] U ND [340] U 
2700 ND [350) U 200 J 
1600 ND [350] U ND (340] U 
180 J ND [350] U ND {340] U 

-------
2800 ND [350] U 150 J 
58 J ND [350] U 41 J 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

---------

0 
l'\J 
--..:! 
00 
~ 
~ 



VOCs, SVOCs, and PAHs in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 

ACETONE 

DICHLORODIFLUOROMETHANE 

SEMI-VOLATILE ORGANIC COMPOUNDS· UNITS: UGIKG 

2-METHYLPHENOL (o-CRESOL) 

4-METHYLPHENOL (p-CRESOL) 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(a)ANTHRACENE 

BENZO(a)PYRENE 

BENZO(b)FLUORANTHENE 

BENZO(g,h,i)PERYLENE 

BENZO(k)FLUORANTHENE 

BENZOIC ACID 

BENZYL BUTYL PHTHALATE 

CHRYSENE 

DI-n-BUTYL PHTHALATE 

OIBENZ(a,h)ANTHRACENE 

FLUORANTHENE 

INDEN0(1 ,2,3-c,d)PYRENE 

PHENANTHRENE 

PYRENE 

bis(2-ETHYLHEXYL) PHTHALATE 

POLYNUCLEAR AROMA TIC HYDROCARBONS - UNITS: UG/KG 

ACENAPHTHENE 

ANTHRACENE 

BENZO(g,h,i)PERYLENE 

NAPHTHALENE 

PHENANTHRENE 

0 ,...__,) 
I,.,,_ 

c·;, 
~.). 

r.J 
'*"Y 

~·· 

LHS-MW-24 

LHS-MW24 

10/03/1994 

0.00 

NO [12] U 

ND [23] U 

NO [380] U 

NO [380] U 

NO [380] U 

ND [380] U 

NO [380] U 

NO [380] U 

NO [380] U 

NO [380) U 

NO [380] U 

NO [1900) U 

NO (380) U 

NO (380] U 

NO [380) U 

ND [380] U 

ND [380] U 

NO [380] U 

NO [380) U 

ND [380] U 

690 

NA 

NA 

NA 

NA 

NA 

LHS-MW-25 LHS-MW-26 

LHS-MW25 LHS-MW26 

10/0311994 10/03/1994 

0.00 0.00 

ND[11]U NO [11] U 

ND [21) U NO [21] U 

ND [350] U NO [:i50] U 

NO [350] U - =- NO [350} U 

NO [350) U NO [350] U 

ND [350] U NO (350] U 

NO [350] U NO [350] U 

NO [350] U NO [350] U 

NO [350] U NO [350] U 

NO [350] U NO [350] U 

NO [350] U NO [350] U 

NO [1800) U NO [1800] U 

ND [350] U NO (350] U 

ND [350] U NO [350) U 

N0[350] U NO [350] U 

NO [350] U NO [350] U 

ND [350] U NO [350] U 

NO [350] U NO [350] U 

NO [350] U NO [350] U 

ND [350] U ND (350] U 

46 J NO [350] U 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

LHS-MW-27 LHS-MW-8 LHS-MW-9 
LHS-MW27 LHS-MWB LHS-MW9 
10/03/1994 09/30/1994 09/30/1994 

0.00 0.00 0.00 

NO [10] U ND [10] U 23 
NO [21] U ND [21] U NO [22] U 

--- -------·- ~-

NO [350) U NO [340] U NO [360] U 

NO [350] U ND [340) U ND [360] U 

ND [350] U NO [340] U NO [360] U 

NO [350) U NO [340] U NO [360] U 

NO [350] U NO [340] U NO [360] U 

NO [350] U NO [340] U NO [360] U 

NO [350] U NO (340) U ND [360] U 

NO [350) U NO [340) U NO [360] U 

NO [350) U NO [340) U NO [360] U 

NO [1800] U NO [1700] U NO [1800] U 

ND [350] U NO [340] U NO [360) U 

ND [350] U NO [340) U ND [360] U 

NO [350] U 75 J 94 J 
NO (350] U NO [340] U NO [360) U 

NO [350] U NO (340] U NO [360] U 

NO [350) U NO [340) U NO [360] U 

NO (350] U NO [340] U NO [360] U 

ND [350] U NO (340] U NO [360] U 

NO [350) U 75 J 73 J 

- - f--~--f-----

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

MW21SS01 

MW21 SS01 (0-0.5) 

07/26/1998 

0.00 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA I 

NA 

NA I 
. NA 

NA 

ND [36) U 

NO [36] U 

NO [36] U 

NO [36] U 

ND [36] U 

-. 

0 
l\:) 

'-l 
co 
~ 
c..n 



VOCs, SVOCs, and PAHs in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 

ACETONE 

DICHLORODIFLUOROMETHANE 

SEMI-VOLA TILE ORGANIC COMPOUNDS - UNITS: UG/KG 

2-METHYLPHENOL (o-CRESOL) 

4-METHYLPHENOL (p-CRESOL) 

ACENAPHTHYLENE 

ANTHRACENE 

BENZO(a)ANTHRACENE 

BENZO(a)PYRENE 

BENZO(b)FLUORANTHENE 

BENZO(g,h,i)PERYLENE 

BENZO(k)FLUORANTHENE 

BENZOIC ACID 

BENZYL BUTYL PHTHALATE 

CHRYSENE 

DI-n-BUTYL PHTHALATE 

OIBENZ(a,h)ANTHRACENE 

FLUORANTHENE 

INOEN0(1,2,3-c,d)PYRENE 

PHENANTHRENE 

PYRENE 

bis(2-ETHYLHEXYL) PHTHALATE 

POLYNUCLEAR AROMA TIC HYDROCARBONS -UNITS: UG/KG 

ACENAPHTHENE 

ANTHRACENE 

BENZO(g, h,i)PERYLENE 

NAPHTHALENE 

PHENANTHRENE 

...... 
l..) 
.-"- '~ 

'·~ 
f~) 

t--'~ 
lJ 
C'J 

----

MW21SS02 

MW21 SS02(0-0.5) 

07/26/1998 

0.00 

NA 

NA 

--

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NO [41] U 

NO [41] U 

NO [41] U 

NO [41] U 

120 

MW21SS03 MW21SS04 MW21SS05 
MW21 SS03(0-0.5) MW21SS04(0-0.5) MW21 SS05(0-0.5) 

07/26/1998 07/26/1998 07/26/1998 

0.00 0.00 0.00 

NA NA NA 
NA NA NA 

NA ,. NA NA 

NA NA NA 

NA NA NA 

NA NA NA 
NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 
NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NO [42] U 170 NO [36] U 
NO [42] U NO [42] U 390 
NO [42] U NO [42] U NO [36] U 
NO [42] U 180 NO [36] U 

NO [42] U NO [42] U ND[36] U ___ 

MW21SS06 
MW21 SS06(0-0.5) 

07/26/1998 

0.00 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

- NA 

NA 

NO [37] U 

NO [37] U 

180 

270 

860 

i 

0 
l\:) 

-.J 
00 .. 
en 



Location: LH-DL27-01 LH-DL29-01 

Sample Number: LH-DL27-01 LH-DL29-01 

Date Sampled: 06/24/1993 06/25/1993 

Depth (ft.): 1.50 2.00 

EXPLOSIVES - UNITS: UG/KG 

NO DETECTED COMPOUNDS 
---

C') 
(J 
r"'-) 

~A 

{ ' 
... ~ 

Explosives in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S017-01 LH-S017-01 LH-S017-02 LH-S017-02 
LH-S017-01_1 LH-S017-01_2 LH-S017 -02 1 LH-S017 -02_2 

08/08/1993 08/08/1993 08/08/1993 08/08/1993 
0.50 2.50 0.50 2.50 

LH-S018-01 LH-S018-01 LH-S018-01 
LH-S018-01_1 LH-S018-01 2 LH-S018-01 3 

08/08/1993 08/08/1993 08/08/1993 
0.50 1.10 5.00 

-------

0 
l\:) 
-...} 
00 ..... 
~ 



Location: LH-S021-01 LH-S021-01 
Sample Number: LH-S021-01 1 LH-S021-01 2 
Date Sampled: 08/06/1993 08/06/1993 
Depth (ft.): 1.00 3.50 

EXPLOSIVES - UNITS: UG/KG 
NO DETECTED COMPOUNDS 
----------

(.., 
CJ 
(·:) 

)w·~ 
1 ,~ 
(}'': 

Explosives in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S021-02 LH-S021-02 LH-S021-02 LH-S025-01 
LH-S021-02 1 LH-S021-02 2 LH-S021-02 3 LH-S025-01 1 

08/06/1993 08/06/1993 08/06/1993 08/06/1993 
0.50 2.00 3.40 0.50 

LH-S025-01 LH-S025-02 LH-S025-02 
LH-S025-01 2 LH-S025-02 1 LH-S025-02 2 

08/06/1993 08/06/1993 08/06/1993 
5.00 0.50 1.50 

0 
N 
-.] 
00 .... 
00 



Location: 

Sample Number: 

Date Sampled: 
Depth (ft.): 

EXPLOSIVES - UNITS: UG/KG 
NO DETECTED COMPOUNDS 

~., 

(;) 
C:) 
~~ 
lJ 
l_~ 

LH-S025-02 LH-S026-01 

LH-S025-02 3 LH-S026-01 1 

08/06/1993 08/08/1993 

3.50 0.50 

Explosives in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S026-01 LH-S026-02 LH-S026-02 LH-S026-02 
LH-S026-01 2 LH-S026-02 1 LH-S026-02 2 LH-S026-02 3 

08/08/1993 08/08/1993 08/08/1993 08/08/1993 
3.50 0.50 1.00 3.50 

LH-S03-01 
LH-S03-01 1 
07/10/1993 

0.00 

---

LH-S03-01 
LH-S03-01_2 
07/10/1993 

4.00 

LH-S03-02 
LH-S03-02 1 

07/10/1993 
0.00 

0 
N 
~ 
~ 
~ 
CD 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

EXPLOSIVES - UNITS: UG/KG 

NO DETECTED COMPOUNDS 

c.'"' 
C.) 
t:') 
t--lk 
(.} 
0 

LH-S03-02 LH-S04-01 

LH-S03-02_2 LH-S04-01_1 

07/10/1993 07/09/1993 

4.00 0.00 

Explosives in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S04-01 LH-S04-02 LH-S04-02 LH-S05-01 

LH-S04-01_2 LH-S04-02_1 LH-S04-02_2 LH-S05-01_1 

07/09/1993 07/09/1993 07/09/1993 07/0911993 

4.00 0.00 4.00 0.00 

LH-S05-01 LH-S05-02 LH-S05-02 
LH-S05-01_2 LH-S05-02 1 LH-S05-02 2 
07/09/1993 07/09/1993 07/09/1993 

3.00 0.00 3.00 

LH-SOS-01 

LH-SOS-01 1 

07/09/1993 

0.00 

-
j 

0 
N 
-.J 
00 
C • ..'l 
.o 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

EXPLOSIVES - UNITS: UG/KG 
NO DETECTED COMPOUNDS 

() 
() 
,.,) 

~.AI. 

c~ 

~·· 

LH-S06-01 LH-S06-01 

LH-S06-01 2 LH-S06-01 3 

07/09/1993 07/09/1993 

4.00 10.00 

Explosives in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S06-02 LH-S06-02 LH-S06-02 LH-S07-01 

LH-S06-02 1 LH-S06-02 2 LH-S06-02 3 LH-S07-01 1 

07/09/1993 07/09/1993 07/09/1993 06/25/1993 

0.00 3.00 10.00 0.50 

--

LH-S07-01 LH-S07-01 

LH-S07-01_2 LH-S07-01_3 

06/25/1993 06/25/1993 

2.50 9.00 

r-

LH-S07-02 

LH-S07-02 1 

06/25/1993 

0.00 

LH-S07-02 

LH-S07-02_2 

06/25/1993 

2.00 

~· 

0 
N 
...J 
co 
c.,, 
1-1. 



Location: 

Sample Number: 

Date Sampled: 
Depth (ft.): 

EXPLOSIVES - UNITS: UG/KG 

NO DETECTED COMPOUNDS 

u 
(j 
(":) 
f--.ll. ,, 
('~ 

LH-S07-02 LH-SOB-01 

LH-S07-02 3 LH-SOB-01 1 

07/09/1993 07/12/1993 

9.00 0.00 

-

Explosives in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-SOB-01 LH-SOB-02 LH-SOB-02 LH-S09-01 

LH-SOB-01 2 LH-SOB-02 1 LH-SOB-02 2 LH-S09-01 1 

07/12/1993 07/12/1993 07/12/1993 06/26/1993 
4.00 0.00 4.00 0.50 

LH-S09-01 LH-S09-01 
LH-S09-01 2 LH-S09-01 3 
06/26/1993 06/26/1993 

5.00 6.50 

----

LH-S09-02 

LH-S09-02 1 

06/26/1993 

0.50 

LH-S09-02 

LH-S09-02 2 

06/26/1993 
5.00 

0 
l\:) 
-...] 

00 
CJl 
N 



Location: LH-S09-02 LH-S10-02 

Sample Number: LH-S09-02 3 LH-S10-02 2 

Date Sampled: 06/26/1993 06/26/1993 

Depth (ft.): 7.00 9.00 

EXPLOSIVES - UNITS: UG/KG 

NO DETECTED COMPOUNDS 
~------- ----L__ -------~ 

(~ 
CJ 
,~"') 

~.~.~ 

r..' c .. ~ 

Explosives in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S10-02 LH-S107-01 LH-S107-01 LH-S108-01 

LH-S10-02_1 LH-S107-01_2 LH-S107-01_3 LH-S108-01_1 

07/11/1993 06/26/1993 06/26/1993 06/26/1993 

0.00 1.00 2.00 0.50 

LH-S108-01 LH-S108-01 LH-S109-01 
LH-S108-01_2 LH-S108-01_3 LH-S109-01_1 

06/26/1993 06/26/1993 06/26/1993 f 

2.00 4.00 0.50 

0 
N 
~ 
co 
CJl 
w 



Location: 

Sample Number: 

Date Sampled: 
Depth (ft.): 

EXPLOSIVES -UNITS: UG/KG 

NO DETECTED COMPOUNDS 

c:') 
(J 
,.~') 

~~ ') K}. 

LH-S109-01 LH-S11-01 

LH-S109-01_2 LH-S11-01_1 

06/26/1993 06/25/1993 

2.00 0.00 

- -~ 

Explosives in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S11-01 LH-S11-02 LH-S12-01 LH-S12-01 

LH-S11-01_2 LH-S11-02_2 LH-S12-01_1 LH-S12-01_2 

06/25/1993 07/10/1993 07/11/1993 07/11/1993 

10.00 10.00 0.00 9.00 

LH-S12-02 LH-S12-02 
LH-S12-02_1 LH-S12-02_2 
07/11/1993 07/11/1993 

0.00 9.00 

LH-S13-01 
LH-S13-01_1 
07/10/1993 

0.00 

--

LH-S13-01 
LH-S 13-01_2 
07/10/1993 

8.00 

I 

0 
N 
-.] 

00 
CJl 
~ 



Location: 
Sample Number: 

Date Sampled: 
Depth (ft.): 

EXPLOSIVES - UNITS: UG/KG 
NO DETECTED COMPOUNDS 

C; 
(;J 
('"-'. .-. ·~·' 

t-A. 
CJ 
c.:: 

LH-S13-02 LH-S13-02 

LH-S13-02 1 LH-S13-02 2 

07/10/1993 07/10/1993 

0.00 8.00 

Explosives in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S14-01 LH-S14-01 LH-S14-02 LH-S14-02 
LH-S14-01 1 LH-S14-01 2 LH-S14-02 1 LH-S14-02 2 
07/08/1993 07/08/1993 07/08/1993 07/08/1993 

0.50 3.20 0.50 3.50 

LH-S15-01 LH-S15-01 
LH-S15-01 1 LH-S15-01 2 
07/08/1993 07/08/1993 

------
0.50 5.20 

LH-S15-02 
LH-S15-02 1 
07/08/1993 

0.50 

LH-515-02 
LH-S15-02 2 
07/08/1993 

5.00 

-- - ------

0 
l\:) 

-J 
co 
CJ1 
c.Jl 



Explosives in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: LH-S16-01 LH-S16-01 LH-S16-01 LH-S19-01 LH-S19-01 LH-S19-01 LH-S19-02 LH-S19-02 LH-S20-01 LH-S20-01 
Sample Number: LH-S16-01 1 LH-S16-01 2 LH-S16-01_3 LH-S19-01 LH-S19-01_1 LH-S19-01_2 LH-S19-02_1 LH-S19-02 2 LH-S20-01 1 LH-S20-01 2 

Date Sampled: 07/08/1993 07/08/1993 07/08/1993 08/06/1993 08/06/1993 08/06/1993 08/06/1993 08/06/1993 06/25/1993 06/25/1993 

Depth (ft.): 0.50 4.20 8.00 1.00 1.50 5.00 1.00 5.00 0.50 2.00 

EXPLOSIVES - UNITS: UG/KG 
1--------------------~----------+---------+---------+-------+---------+---------+---------~--------~----------~--------
NO DETf:~"f"ED COMPOUNDS_ 

(") 

C''\ :;;_,.! 

~) 

t---·• c _, 
'¥) 

0 
l\:) 

~ 
00 
CJl 
:E)' 



Location: LH-S20-02 LH-S20-02 

Sample Number: LH-S20-02 1 LH-S20-02 2 

Date Sampled: 06/25/1993 06/25/1993 

Depth (ft.): 0.50 5.00 

EXPLOSIVES - UNITS: UG/KG 

NO DETECTED COMPOUNDS 
---

(.., 
(;) 
("') 
t---:l. 
c ~ 
... ~ 

Explosives in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S22-01 LH-S22-01 LH-S22-02 LH-S22-02 
LH-S22-01 1 LH-S22-01 2 LH-S22-02 1 LH-S22-02 2 
06/25/1993 06/25/1993 06/25/1993 06/25/1993 

0.50 5.00 0.50 5.00 
1---

LH-S23-01 LH-S23-01 LH-S23-02 LH-S24-01 
LH-S23-01 1 LH-S23-01 2 LH-S23-02 2 LH-S24-01 1 
07/25/1993 07/25/1993 07/25/1993 06/25/1993 

0.50 3.00 3.50 0.50 ·;, 
.. 

-·-- - _j 

0 
N 
~ 
00 "', 
... J 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

EXPLOSIVES -UNITS: UG/KG 

NO DETECTED COMPOUNDS 

(") 
(..) 
("·'J 
-· ·.> 

to-o~ 
r''" ., J 

G~ 

LH-S24-01 LH-S27-01 

LH-S24-01 2 LH-S27 -01_1 

06/25/1993 06/24/1993 

2.00 0.50 

Explosives in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S27-01 LH-S27-02 LH-S27-02 LH-S28-01 

LH-S27-01_2 LH-S27 -02 _1 LH-S27-02_2 LH-S28-01_1 

06/24/1993 06/24/1993 06/24/1993 07/22/1993 

2.00 0.50 2.00 0.50 

LH-S28-01 LH-S29-01 

LH-S28-01 2 LH-S29-01_1 

07/22/1993 06/2511993 
3.00 0.50 

LH-S29-01 

LH-S29-01 2 

06/25/1993 

2.50 

LH-S29-02 

LH-S29-02 1 

06/25/1993 
0.00 

I 

0 
N 
-...} 

00 
CJl 
00 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

EXPLOSIVES - UNITS: UG/KG 
NO DETECTED COMPOUNDS 

('j 
(J 
{*.-) 

~·~ ' ) u 

LH-S29-02 LH-S29-02 

LH-S29-02_2 LH-S29-02_3 

06/25/1993 06/25/1993 

2.00 10.00 

- . 

Explosives in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S30-01 LH-S30-01 LH-S31-01 LH-S31-01 

LH-S30-01_1 LH-S30-01_2 LH-S31-01_1 LH-S31-01_2 

06/25/1993 06/25/1993 07/21/1993 07/21/1993 

0.50 2.50 0.50 3.00 

-----~ --

LH-S32-01 LH-S32-01 
LH-S32-01_1 LH-S32-01_2 
06/25/1993 06/25/1993 

0.50 3.00 

- - -

LH-S33-01 

LH-S33-01 1 

07/21/1993 

0.50 

LH-S33-01 

LH-S33-01_2 

07/21/1993 

3.00 

0 

"" --.1 
co 

"' c.o . 



Location: 
Sample Number: 
Date Sampled: 
Depth (ft.): 
EXPLOSIVES - UNITS: UG/KG 
NO DETECTED COMPOUNDS 

(,") 
c:) 
C.) 
,.,~ 

~ -11.1 

() 

LH-S34-01 LH-S34-01 

LH-S34-01 1 LH-S34-01 2 

06/25/1993 07/10/1993 

3.50 0.50 

-------

Explosives in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S35-01 LH-S35-01 LH-S37-01 LH-S37-01 
LH-S35-01 1 LH-S35-01_2 LH-S37 -01_1 LH-S37 -01_2 

06/25/1993 06/25/1993 07/25/1993 07/25/1993 

0.50 3.50 0.50 3.00 

LH-S39-01 LH-S39-01 
LH-S39-01 1 LH-S39-01 2 
06/26/1993 06/26/1993 

0.50 3.00 

LH-S41-01 
LH-S41-01 1 
06/25/1993 

0.50 

LH-S41-01 
LH-S41-01 2 
06/25/1993 

3.20 

0 
N 
-...] 

00 
0) 

0 

• . 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

EXPLOSIVES -UNITS: UG/KG 

NO DETECTED COMPOUNDS _ 

(? 
(J 
C.) 
~.a. 

)"'<l'l 

~-) 

LH-S42-01 LH-S42-01 

LH-S42-01 1 LH-S42-01_2 

06/25/1993 06/25/1993 

0.50 2.50 

-··--~ 

Explosives in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S43-01 LH-S43-01 LH-WRS-5 LH-WRS-5 

LH-S43-01_1 LH-S43-01_2 LH-WRS-5_1 LH-WRS-5_2 

06/26/1993 06/26/1993 07/12/1993 07/12/1993 

0.50 1.50 0.00 3.00 

LH-WRS-6 LH-WRS-6 
LH-WRS-6_1 LH-WRS-6_2 

07/10/1993 07/10/1993 

0.00 2.50 

LH-WRS07-01 

LH-WRS07 -01 1 

07/22/1993 

0.50 

·-
LH-WRS07 -01 :-l 
LH-WRS07-0~_2j 

07/22/1993 

3.50 

0 
~ 
-.J 
co 
0) ,..... 

~ 

I 

I 



Location: 

Sample Number: 
Date Sampled: 
Depth (ft.): 

EXPLOSIVES -UNITS: UG/KG 

NO DETECTED COMPOUNDS 

0 
('\ 
~. ;..~! 

("-", . .-.J 

~ll 
~JJ 

"''-'\ l. 't. 

LH-WRS07-01 LH-WRS10-01 

LH-WRS07-01_3 LH-WRS10-01_1 

07/22/1993 08/08/1993 

6.10 0.50 

~~-

Explosives in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-WRS10-01 LH-WRS11-01 LH-WRS11-01 
LH-WRS10-01_2 LH-WRS11-01_1 LH-WRS11-01_2 

08/08/1993 08/08/1993 08/08/1993 

3.50 0.50 1.20 

LH-WRS 11-01 LH-WRS12-01 
LH-WRS11-01_3 LH-WRS 12-01_1 

08/08/1993 08/08/1993 
3.50 0.50 

- -

LH-WRS12-01 

LH-WRS12-01_2 
08/08/1993 

3.00 

0 
l\.:) 

-.J 
00 
en 
l\.) 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

EXPLOSIVES -UNITS: UG/KG 

NO DETECTED COMPOUNDS 

C? 
C,) 
r~ ._) 

)wl. 
lot' ) 

c.~ 

LH-WRS12-01 LH-WRS13-01 

LH-WRS12-01_3 LH-WRS13-01_1 

08/08/1993 06/26/1993 

3.50 0.50 

Explosives in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-WRS13-01 LH-WRS16-01 LH-WRS16-01 
LH-WRS13-01_2 LH-WRS 16-01_1 LH-WRS16-01_2 

06/26/1993 06/26/1993 06/26/1993 
3.00 0.50 3.50 

LH-WRS19-01 LH-WRS19-01 
LH-WRS19-01--1 'i.H-WRS19-01 2 

06/26/1993 06/26/1993 
----

0.50 3.00 

LH-WRS21-01 

LH-WRS21-01 1 

08/08/1993 

0.50 

i 

0 
l'V 
~ 
00 
OJ 
w 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

EXPLOSIVES - UNITS: UG/KG 

NO DETECTED COMPOUNDS 

() 
c~ 

!") 
~~ 
,.. .... 

K'i! 

LH-WRS21-01 LH-WRS4-01 

LH-WRS21-01_2 LH-WRS4-01_1 

08/08/1993 07/10/1993 

3.50 0.50 

-

Explosives in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-WRS4-01 LH-WRS8-01 LH-WRS8-01 

LH-WRS4-01_2 LH-WRS8-01_1 LH-WRS8-01 2 

07/10/1993 08/06/1993 08/06/1993 

3.50 0.50 3.50 

LH-WRS9-01 LH-WRS9-01 
LH-WRS9-01 1 LH-WRS9-01 2 

08/06/1993 08/06/1993 
0.50 3.50 

I 

0 
l\j 

.....:! 
00 
0") 

A 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

PESTICIDES -UNITS: UG/KG 

ALPHA BHC (ALPHA HEXACHLOROCYCLOHEXANE) 

GAMMA BHC (LINDANE) 

HEPTACHLOR 

HEPTACHLOR EPOXIOE 

p,p'-000 

p,p'-DOE 

p,p'-OOT 
-----

POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 
----

PCB-1254 (AROCHLOR 1254) 

DIOXINS AND FURANS - UNITS: NG/KG 

1 ,2,3,4,6,7 ,8-HEPTACHLORODIBENZO-p-DIOXIN 

1 ,2,3,4,6,7,8-HEPTACHLOROOIBENZOFURAN 

1 ,2,3,4, 7 ,8,9-HEPT ACHLORODIBENZOFURAN 

1 ,2,3,4, 7 ,8-HEXACHLOROOIBENZO-p-DIOXIN 

1 ,2,3,4,7,8-HEXACHLOROOIBENZOFURAN 

1 ,2,3,6,7 ,8-HEXACHLORODIBENZO-P-DIOXIN 

1·~.3,6~7:8-HEXACHLORODIBENZOFURAN 
--- -

1 ,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN 

1 ,2,3, 7 ,8-PENTACHLOROOIBENZO-p-DIOXIN 

1 ,2,3,7,8-PENTACHLORODIBENZOFURAN 

2,3,4,6, 7 ,8-HEXACHLOROOIBENZOFURAN 

2,3, 7,8-TETRACHLORODIBENZOFURAN 

HEPTACHLORINATED DIBENZO-p-OIOXIt-!S, (TOTAL) 

HEPT ACHLORINATED DIBENZOFURANS, (TOTAL) 

HEXACHLORINATEO DIBENZO-p-OIOXINS, (TOTAL) 

HEXACHLORINATEO OIBENZOFURANS, (TOTAL) 

OCTACHLOROOIBENZO-p-OIOXIN 

OCTACHLORODIBENZOFURAN 

PENTACHLORINATED DIBENZO-p-OIOXINS, (TOTAL) 

PENTACHLORINATED DIBENZOFURANS, (TOTAL) 

() 
( ·'I 

~-~ 

rJ 
t-~ 

i-t"' 

46SB01 

46SB01 (0-0.5) 

07/27/1998 

0.00 

NO [1.8] UJ 

NO (1.8] UJ 

NO [1.8] UJ 

NO [1.8] UJ 

NO [3.7] UJ 

NO [3.7) UJ 

NO [3.7] UJ 

NO (37) U 
........ 

62.575 

3.476 

NO (0.709] U 
---·---·- -·---

NO (0.512] U 

2.694 

2.052 

NO [0.154] U 

2.312 

NO (0.302] U 

NO [0.182] U 

NO [0.195] U 

ND[0.181]U 

115.884 

NO (0.603] U 

16.667 

5.465 

1089.275 
-----

13.768 

NO (0.302] U 
--

1.709 

46SB01 

46SB01(1-3) 

07/27/1998 

1.00 

NO [1.8] U 

NO (1.8] U _____ .... _ 
NO [1.8] U 

----- -------
NO [1.8] U 

NO [3.7] U 

NO [3.7] U 

~J3.7]U 

NO [37) U 

15.552 

0.683 

NO [0.537] U _____ .. 
NO [0.545] U 

NO [0.541] U 

NO [0.317] U 
------=--
NO [0.367] U 

NO (0.365] U 

NO [0.292] U 

N0(0.228] U 

NO [0.497] U 

2.022 

33.922 

0.683 

2.654 

NO (0.367] U 

1068.453 
----

2.041 

N0[0.292] U 

NO [0.227] U 

46SB01 46SB02 46SB02 46SB02 46SB03 46SB03 
46SB01 (3-5) 46SB02(0-0.5) 46SB02(1-3) 46SB02(3-5) 46SB03(0-0.5) 46SB03(0-0.5)FD 
07/27/1998 07/27/1998 07/27/1998 07/27/1998 07/27/1998 07/27/1998 

3.oo-- 0.00 1.00 3.00 0.00 0.00 

NO [2.1] U 10 NO [1.9] U NO [1.9] U NO [1.9] UJ NA 
NO [2.1] U 

·----------·--C~ 
1-ND [1.9] UJ 8 J:* NO [1.9] U NO (1.9] U NA 
--No[1 :9]w-!-· NA NO [2.1] U NO [1.7] U NO [1.9] U NO [1.9] U 

~--·----· --·------·-- ------------- ------·---~--· 
____ ,.. ___ ·-----1-·---------

NO [2.1] U NO [1.7] U NO [1.9] U NO [1.9] U NO [1.9] UJ NA 
NO [4.1] U .• NO [3.5] U NO [3.7] U NO [3.7] U NO [3.8] UJ NA 

~. 

NO [4.1] U NO (3.5] U NO [3.7] U NO [3.7] U NO [3.8] UJ NA 
NO [4.1] U NO [3.5] U NO [3.7] U NO (3. 7] u I NO [3.8] UJ 

1------
NA 

--· 

---·----~-----

NO (42] u ~I-NO [35] u 
--f-·-·---·- !-·-·-·-.. ·--·---

NO [37] U NO [37] U NO [38) U NA 

--

-- . 

2.407 18.771 1.8 11.721 I 43.267 J 84.84 J 

NO [0.181) U 
·-

NO [0.172] U I-·-_1Q.77_~ __ J _J 2.665 0.434 4.395 

NO [0.213] U NO [0.42] U 
---- -- ------· ------

.. ____ 
NO [0.202] U NO [0.259] U NO [0.968] U NO [2.1 06] UJ 

--~------ ·---· 1-----.. ·--- ------ '--------
NO [0.378] U NO [0.343] U NO (0.268) U NO (0.319] U NO [0.432] U NO (0.982] UJ 

--~----

NO [0.305] U 7.748 NO [0.197] U 0.66 1.843 2.832 J 

NO [0.284] U NO [0.257] U NO [0.201] U NO (0.239] U NO [0.4] UJ NO [0.736] UJ 
r---N5fo.339fu 

-----· --~----------
NO [0.264] U NO [0.17] U NO [0.247] U r--!'J0 [0.457] u NO [0.608] UJ 

NO [0.298] U 0.615 NO [0.211] U NO (0.251JU NO [0.383] UJ _NO [0.773]UJ 
-----------· .__ 

NO [0.281] U NO [0.352] U NO [0.338] U NO [0.412] U NO [0.397] U NO [0.561] UJ 
-------------- ____ .. ._,. _ _ _.. 

NO [0.204] U NO [0.304] U NO [0.183] U NO [0.257] U 1.761 J NO [0.655] UJ 

NO [0.335] U 2.987 NO [0.216] U 
--------------- ,---· 

NO [0.313] U NO [0.514] U NO [0.772] UJ 

NO [0.277] U NO [0.443] U NO [0.189] U NO (0.63] U 2.469 J NO [0.839] UJ 

5.369 51.005 4.109 23.067 92.015 179.385 

NO [0.181] U NO [0.357] U NO [0.172] U NO [0.221] U NO [0.773] UJ 10.775 

NO [0.284] U 6.293 NO [0.201] U 3.522 6.566 21.537 

NO [0.264] U 34.927 NO [0.17] U 1.118 2J 15.018 

306.555 611.392 189.168 198.582 901.997 J 2409.478 J 

NO (0.307] U 5.968 NO [0.22] U NO [0.238] U 8.298 26.587 J 
·------

NO (0.281] U NO [0.352] U NO [0.338) U NO [0.412] U NO [0.397] U NO [0.561] U 

NO [0.198] U 36.565 NO [0.177] U 1.595 1.761 4.871 
0 
1\!) ..., 
c;o 
~ 
CJi 



Location: 

Sample Number: 

Date Sampled: 
Depth (ft.): 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

46S801 46S801 46S801 46S802 46S802 46S802 46S803 
46S801 (0-0.5) 46S801(1-3) 46S801 (3-5) 46S802(0-0.5) 46S802(1-3) 46S802(3-5) 46S803(0-0.5) 

07/27/1998 07/27/1998 07/27/1998 07/27/1998 07/27/1998 07/27/1998 07/27/1998 
0.00 1.00 3.00 0.00 1.00 3.00 0.00 

TETRACHLORINATED DIBENZOFURANS, (TOTAL) NO [0.181] U 3.834 NO (0.277] U 1.317 
. ~0~0 189] ~ VD (0 63] u 

2.469 J 

EXPLOSIVES -UNITS: UG/KG 

NO DETECTED COMPOUNDS 

c., 
CJ 
C.) 

~·· ~ :;" 
(.,~ 

-~ -- --

46S803 

46SB03(0-0.5)FD 

07/27/1998 

0.00 

NO [0.839] U 

NA I 

0 
l\.j 
-...] 
00 
en 
0:: 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

location: 46S803 

Sample Number: 46SB03(1-3) 
-~ 

Date Sampled: 07/27/1998 

Depth (ft.): 1.00 

PESTICIDES - UNITS: UG/KG 

ALPHA BHC (ALPHA HEXACHLOROCYCLOHEXANE) NO [1.9) U 

GAMMA BHC (LINDANE) NO [1.9] U 

HEPTACHLOR NO [1.9] U 

HEPTACHLOR EPOXIDE NO [1.9] U 

p,p'-000 3.9 
---

p,p'-OOE 3.3 
·-------

p,p'-OOT 

POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 

PCB-1254 (AROCHLOR 1254) 
·-· 

DIOXINS AND FURANS - UNITS: NG/KG 

1 ,2,3,4,6, 7 ,8-HEPTACHLOROOIBENZO-p-DIOXIN 
---------

1 ,2,3,4,6,7,8-HEPTACHLOROOIBENZOFURAN 

1 ,2,3,4,7,8,9-HEPTACHLOROOIBENZOFURAN 

1 ,2,3,4, 7 ,8-HEXACHLOROOIBENZO-p-DIOXIN 

1 ,2,3,4, 7,8-HEXACHLOROOIBENZOFURAN 

1, 2, 3, 6, 7, 8-HEXACHLOROOIBENZO-P-DIOX IN 

1 ,2,3,6, 7,8-HEXACHLORODIBENZOFURAN 

1 ,2,3,7 ,8,9-HEXACHLORODIBENZO-P-DIOXIN 

1 ,2,3, 7 ,8-PENTACHLOROOIBENZO-p-OIOXIN 

1 ,2,3,7 ,8-PENTACHLORODIBENZOFURAN 

2,3,4,6,7,8-HEXACHLOROOIBENZOFURAN 

2,3, 7,8-TETRACHLOROOIBENZOFURAN 

HEPTACHLORINATED DIBENZO-p-OIOXINS, (TOTAL) 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 

HEXACHLORINATED DIBENZO-p-OIOXINS, (TOTAL) 

HEXACHLORINATEO OIBENZOFURANS, (TOTAL) 

OCTACHLOROOIBENZO-p-OIOXIN 

OCTACHLOROOIBENZOFURAN 

PENTACHLORINATEO DIBENZO-p-DIOXINS, (TOTAL) 

PENT ACHLORINATED DIBENZOFURANS, (TOTAL) 

0 
(,) 
C',) 
~:to 
)o/tJt 

.,.. 

--

2J 

N0[38) U 

15.582 

1.762 

NO [0.232] U 

NO [0.078] U 

5.421 

0.646 

NO [0.099] U 

NO [0.069] U 

NO [0.118] U 

0.997 

NO (0.111] U 

NO [0.093] U 

25.419 

NO [0.185] U 

3.648 

2.756 

258.749 

10.365 

NO (0.118] U 
----------

4.883 

46S803 
--

46S803(3-5) 

07/27/1998 
-------

3.00 

NO [2.1] U 

NO [2.1) U 

NO (2.1] U 

NO [2.1] U 

NO [4.1] U 

NO (4.1] U 
-~--------- --

NO [4.1] U 

NO [41] U 

2.587 

NO [0.21] U 

NO [0.247] U 

NO (0.314] U 

NO [0.229] U 

NO [0.235] U 

NO (0.197] U 

ND[0.247] U 

NO [0.421] U 

NO (0.301) U 

NO [0.251] U 

NO [0.474] U 

5.48 

NO [0.21] U 

NO (0.235] U 

NO (0.197] U 

174.84 

NO [0.466) U 

NO [0.421] U 

NO [0.291] U 

LHS-MW-10 LHS-MW-11 LHS-MW-12 LHS-MW-13 LHS-MW-14 LHS-MW-15 LHS-MW-16 
f-.-------

~HS-MW11 
-~--~~---- ----- ----------f------- -----

LHS-MW10 LHS-MW12 LHS-MW13 LHS-MW14 LHS-MW15 LHS-MW16 
09/30/1994 09/30/1994 09/30/1994 09/30/1994 09/30/1994 I- 09/30/1994 09/30/1994 

f--- - 1----------~ 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 

NA NA NA NA NA NA NA 
--------

NA NA NA NA NA NA NA 

NA NA 
f----:--:--------~--r--------f--------~ ------------· 

NA NA NA NA NA 

NA NA 1----- NA NA NA 
----- ----- - -----

NA NA 

NA .• NA NA NA NA NA NA 

NA NA NA NA NA NA NA 
----~-r----NA------- '---·----- -------~ ------'--------------

NA NA NA NA NA NA 

NA NA NA NA NA NA NA 
- ---

-----

NA NA NA NA NA NA NA 
- -- ----------- - --

NA NA NA NA NA NA NA 
--------- ---------L-~----~--

NA NA NA NA NA NA NA 

NA NA NA NA NA -~--NA NA 
------ -- ----

~A 
------------

NA NA NA NA NA NA 
··-

NA NA NA NA NA NA NA 

NA NA 1---------NA --
NA NA NA NA I 

NA NA r-~A~- NA NA NA NA 

NA NA N~ NA NA 
--

NA NA 
f-----· -----------

NA NA NA NA NA NA NA 
--- - ----- -~-----------

NA NA NA NA NA NA NA 
- ----C---

NA NA NA NA NA NA NA 
t-------·----- ----~--- ~--------------~ ---------------- ------------- --------

NA NA NA NA NA NA NA 

NA NA NA NA 
-~--1---------- '---------------

NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA 

ti~ NA 

NA 

NA NA NA NA NA NA 

NA NA NA 
r---

NA 

-~- . ~~- ~~-. 
NA 

NA NA NA NA NA 
-----

NA NA NA NA NA 0 
N 
-..J 
co 
en 
--1 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

46S803 46S803 LHS-MW-10 LHS-MW-11 LHS-MW-12 LHS-MW-13 LHS-MW-14 
46S803(1-3) 46S803(3-5) LHS-MW10 LHS-MW11 LHS-MW12 LHS-MW13 LHS-MW14 

07/27/1998 07/27/1998 09/30/1994 09/30/1994 09/30/1994 09/30/1994 09/30/1994 
1.00 3.00 0.00 0.00 0.00 0.00 0.00 

TETRACHLORINATED DIBENZOFURANS, (TOTAL) 3.528 NO [0.474] U NA NA NA NA NA 

EXPLOSIVES - UNITS: UG/KG 

NO DETECTED COMPOUNDS 
-

0 
(.;) 
CJ 
~.A 

"' :~ 
()) 

LHS-MW-15 

LHS-MW15 

09/30/1994 

0.00 

NA 

LHS-MW-16 

LHS-MW16 

09/30/1994 

0.00 

NA 

0 
N 
~ 
co 
en 
00 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

PESTICIDES - UNITS: UG/KG 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LHS-MW-17 LHS-MW-18 LHS-MW-19 LHS-MW-20 LHS-MW-21 LHS-MW-22 LHS-MW-23 
LHS-MW17 LHS-MW18 LHS-MW19 LHS-MW20 LHS-MW21 LHS-MW22 LHS-MW23 
09/30/1994 09/30/1994 09/30/1994 10/03/1994 10/03/1994 10/03/1994 10/03/1994 

----·-------
0.00 0.00 0.00 0.00 0.00 0.00 0.00 

-----r-

ALPHA BHC (ALPHA HEXACHLOROCYCLOHEXANE) NA NA NA NA NA NA NA 
GAMMA BHC (LINDANE) NA NA NA NA NA NA NA 

L----~ ---------~-

\ 

l 

LHS-MW-24 LHS-MW-25 

LHS-MW24 LHS-MW25 

10/03/1994 10/03/1994 

0.00 0.00 
--1---

-----f--------
NA NA 

NA NA 
t-------- ------- -------~- -·---~----" - -·------··- -----------~-

HEPTACHLOR 

HEPTACHLOR EPOXIDE 
" -

p,p'-DDD 

p,p'-DDE 

p,p'-DDT 

POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 

PCB-1254 (AROCHLOR 1254) 

DIOXINS AND FURANS - UNITS: NG/KG 

1 ,2,3,4 ,6, 7 ,8-HEPT ACHLORODIBENZO-p-DIOXIN 
r-:--::----:---
1 ,2,3,4,6, 7 ,8-HEPTACHLORODIBENZOFURAN 

--
1 ,2,3,4, 7,8,9-HEPTACHLORODIBENZOFURAN 

1 ,2,3,4, 7 ,8-HEXACHLORODIBENZO-p-DIOXIN 

1 ,2,3,4, 7 ,8-HEXACHLORODIBENZOFURAN 

1 ,2,3,6, 7 ,8-HEXACHLORODIBENZO-P-DIOXIN 

1 ,2,3,6,7,8-HEXACHLORODIBENZOFURAN 

1 ,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN 

1 ,2,3,7 ,8~PENTACHLORODIBENZO-p-DIOXIN 
1 ,2,3,7 ,8-PENTACHLORODIBENZOFURAN 

2,3,4,6, 7 ,8-HEXACHLORODIBENZOFURAN 

2,3,7 ,8-TETRACHLORODIBENZOFURAN 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) 

OCTACHLORODIBENZO-p-DIOXIN 

OCTACHLORODIBENZOFURAN 

PENTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

PENTACHLORINATED DIBENZOFURANS, (T_9TAL) 

0 
(~') 

CJ ,.. .... 
,...:.. 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA NA NA 
------~---

NA NA NA 

NA NA .. NA 

NA NA NA 

NA NA NA 

----

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 
------

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 
---

NA NA NA 
----NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA NA NA 
-- --------- r----- -----··--- ------

NA NA NA NA NA 
---- '----

NA NA NA NA NA 
-- --------

NA NA NA NA NA 
---

NA NA NA NA NA 

------

--------------
NA NA NA NA NA 
--- ----------

NA NA NA NA I NA 
----- ~-

NA NA NA NA--r=--NA --
----- ~- -------

NA NA NA 

N1=f=~--NA NA NA NA NA 

NA 
---------- -----

NA NA NA NA 

NA NA NA 

~~ ±~~-NA NA NA 
--- ----

NA NA NA NA NA 
-------- ----

NA-
------- ---1---

NA NA NA NA 
---- ----------
NA NA NA NA NA 

------ ---- --------- ----~--- ----~----- --------- - -----
NA NA NA NA NA 

NA NA NA NA NA 
------ 1--------

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA 1------ NA NA NA NA 
-----------

NA NA NA NA NA 

NA NA NA NA NA 
-- NA --1-----

NA NA NA NA 0 
N 
-..J 
co 
en 
<0 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LHS-MW-17 LHS-MW-18 LHS-MW-19 LHS-MW-20 LHS-MW-21 LHS-MW-22 LHS-MW-23 
LHS-MW17 LHS-MW18 LHS-MW19 LHS-MW20 LHS-MW21 LHS-MW22 LHS-MW23 
09/30/1994 09/30/1994 09/30/1994 10/03/1994 10/03/1994 10/03/1994 10/03/1994 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 

TETRACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA NA NA 

EXPLOSIVES -UNITS: UG/KG 

NO DETECTED COMPOUNDS 

C,) 
(-'1 
or-.-... • 

t.) 

>-~ 
C1 
0 

----
-- -- -- ---

LHS-MW-24 
LHS-MW24 

10/03/1994 

0.00 

NA 

LHS-MW-25! 
LHS-MW25 

10/03/1994 

0.00 

NA 

0 
N 
--..1 
00 
-.1 
0 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: LHS-MW-26 LHS-MW-27 LHS-MW-8 LHS-MW-9 SUMP001 SUMP001 SUMP001 
Sample Number: LHS-MW26 LHS-MW27 LHS-MW8 LHS-MW9 SUMP001(0-0.5) SUMP001 (0-0.5)FD SUMP001 (3-5) 
Date Sampled: 10/03/1994 10/03/1994 09/30/1994 09/30/1994 07/29/1998 07/29/1998 07/29/1998 
Depth (ft.): 0.00 0.00 0.00 0.00 0.00 0.00 3.00 

PESTICIDES- UNITS: UG/KG 

ALPHA BHC (ALPHA HEXACHLOROCYCLOHEXANE) NA NA NA NA NO [1.8) U NA NO [1.9) U 

GAMMA BHC (LINDANE) NA NA NA NA NO [1.8) U NA NO [1.9] U 

HEPTACHLOR NA NA NA NA NO [1.8) U NA NO [1.9] U 
\-----· 

HEPTACHLOR EPOXIDE NA NA NA NA NO [1.8) U NA NO [1.9) U 

p,p'-000 NA NA NA ·NA NO [3.6) U NA NO (3.8] U 

p,p'-OOE NA NA NA NA NO [3.6) U NA NO [3.8] U 

p,p'-ODT NA NA NA NA NO [3.6) U NA NO [3.8] U 

POLYCHLORINATED BIPHENYLS -UNITS: UG/KG 
-=-=-=--:---

NA NA PCB-1254 (AROCHLOR 1254) 
f--· 

NA NA NO [36) U NA NO [38) U 

DIOXINS AND FURANS - UNITS: NG/KG 

1 ,2,3,4,6, 7,8-HEPTACHLORODIBENZO-p-DIOXIN NA NA NA NA 28.201 NA 1.586 
--

1 ,2,3,4,6, 7,8-HEPTACHLORODIBENZOFURAN NA NA NA NA 3.249 NA N0[0.191]U 

) 

I SUMP001 

SUMP001 (3-5)FD 

07/29/1998 

3.00 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
----------

1 ,2,3,4, 7,8,9-HEPTACHLORODIBENZOFURAN 

1 ,2,3,4,7,8-HEXACHLOROOIBENZO-p-OIOXIN 

1 ,2,3,4, 7,8-HEXACHLOROOIBENZOFURAN 

1 ,2,3,6, 7 ,8-HEXACHLOROOIBENZO-P-OIOXIN 

1 ,2,3,6,7,8-HEXACHLOROOIBENZOFURAN 

1 ,2,3, 7,8,9-HEXACHLOROOIBENZO-P-DIOXIN 

1 ,2,3, 7,8-PENTACHLOROOIBENZO-p-OIOXIN 

1 ,2,3, 7 ,8-PENTACHLORODIBENZOFURAN 

2,3,4,6, 7,8-HEXACHLORODIBENZOFURAN 

2,3, 7,8-TETRACHLORODIBENZOFURAN 

HEPTACHLORINATED biBENZO-p-DIOXINS, (TOTAL) 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) 

OCTACHLOROOIBENZO-p-DIOXIN 

OCTACHLOROOIBENZOFURAN 

PENTACHLORINATEO OIBENZO-p-OIOXINS, (TOTAL) 

PENTACHLORINATEO OIBENZOFURANS, (TOTAL) 

(~ 
C~) 
CJ 
~~ 
c.: 1 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA _.__ 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA NO [0.526) U 

NA NA NO [0.588) U 

NA NA 2.136 

NA NA NO [0.441) U 

NA NA N0[0.411)U 

NA NA NO [0.463] U 

NA NA NO [0.487] U 

NA NA NO [0.431] U -- ----.~-- . -- --·-~~ 

NA NA ND [0.522] U 

NA NA 2.431 
1------f--

NA NA 53.32 

NA NA 3.249 

NA NA 8.208 

NA NA 3.419 

NA NA 317.956 

NA NA 6.956 

NA NA NO [0.487] U 

NA NA NO [0.417] U 

NA NO [0.224] U NA 

NA NO [0.474] U NA 

NA NO [0.275] U NA 

NA NO [0.356] U NA 

NA NO [0.238] U NA 

NA NO [0.373] U ____ NA 

NA NO [0.411] U NA 

NA NO [0.257] U 1--- NA I 
I 

NA NO [0.302] U NA 

1.31 2.094 1.674 

NA 2.978 NA 

NA ND[0.191)U NA 

NA NO [0.356) U NA 

NA NO [0.238] U NA 

NA 18.37 NA 

NA NO [0.253) U NA 

NA NO [0.411] U NA 

NA NO [0.249) U NA 0 
N 
-.J 
00 
-J 
~ 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LHS-MW-26 LHS-MW-27 LHS-MW-8 LHS-MW-9 SUMP001 SUMP001 SUMP001 
LHS-MW26 LHS-MW27 LHS-MW8 LHS-MW9 SUMP001 (0-0.5) SUMP001 (0-0.5)FD SUMP001 (3-5) 
10/03/1994 10/03/1994 09/30/1994 09/30/1994 07/29/1998 07/29/1998 07/29/1998 

0.00 0.00 0.00 0.00 0.00 0.00 3.00 
TETRACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA 2.431 NA 2.094 

EXPLOSIVES - UNITS: UG/KG 

NO DETECTED COMPOUNDS 

0 
C~) 
C:J 
~~ 

c. l 
l\'; 

NA NA NA 

SUMP001 

SUMP001 (3-5)FD 

07/29/1998 

3.00 

NA 
·---·--

NA 

0 
l\;) 

-...1 
00 
~-

l'V 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

PESTICIDES -UNITS: UG/KG 

ALPHA BHC (ALPHA HEXACHLOROCYCLOHEXANE) 

GAMMA BHC (LINDANE) 

HEPTACHLOR 

HEPTACHLOR EPOXIDE 

p,p'-000 

p,p'-DDE 

p,p'-DDT 

POLYCHLORINATED BIPHENYLS- UNITS: UG/KG 

PCB-1254 (AROCHLOR 1254) 

DIOXINS AND FURANS - UNITS: NG/KG 

1,2,3,4,6, 7 ,8-HEPTACHLORODIBENZO-p-DIOXIN 
---

1,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN 

1,2,3,4, 7 ,8,9-HEPTACHLORODIBENZOFURAN 

1,2,3,4,7,8-HEXACHLORODIBENZO-p-DIOXIN 

1,2, 3,4, 7 ,8-HEXACHLORODIBENZOFURAN 

1,2,3,6, 7 ,8-HEXACHLORODIBENZO-P-DIOXIN 

1,2,3,6, 7,8-HEXACHLORODIBENZOFURAN 

1,2,3, 7 ,8,9-HEXACHLORODIBENZO-P-DIOXIN 

1,2,3, 7,8-PENTACHLORODIBENZO-p-DIOXIN 

1,2,3, 7 ,8-PENTACHLORODIBENZOFURAN 

2,3,4,6, 7 ,8-HEXACHLORODIBENZOFURAN 

2,3, 7,8-TETRACHLORODIBENZOFURAN 

HEPT'ACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEPTACHLORINATEO DIBENZOFURANS, (TOTAL) 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) 

OCTACHLORODIBENZO-p-DIOXIN 

OCTACHLORODIBENZOFURAN 

PENTACHLORINATED DJBENZO-p-DIOXINS, (TOTAL) 

PENTACHLORINATED DIBENZOFURANS, (TOTAL) 

(:') 
r::J 
r":,) 
~~ 
C.l 

SUMP004 SUMP004 SUMP004 

SUMP004(0-0.5) SUMP004(0-0.5)FD SUMP004(3-5) 

07/29/1998 07/29/1998 07/29/1998 

0.00 0.00 3.00 
. 

NO [1.8] U NA NO [1.9] U 

NO [1.8] U NA NO [1.9] U 

NO [1.8] U NA NO [1.9] U 
1---- -- ------·---

NO [1.8) U NA ND(1.9]U 

NO [3.7] U NA N0{3.9] U 

NO [3.7] U NA NO [3.9] U 

NO [3.7] U NA NO [3.9] U 

NO [37] U NA NO [39] U 

32.268 J 40.674 J 2.827 

3.564 J 6.426 J NO [0.259) U 

NO [2.609] UJ NO (3.525] UJ ND[0.305)U 

NO [2.581] UJ NO [2.849] UJ NO (0.45] U 

NO [3.227] UJ NO [2.624] UJ NO [0.254] U 
-·--

NO [1.442] UJ NO [2.137] UJ NO [0.337] U 

NO [2.151] UJ NO [2.267] UJ NO [0.219] U 

NO [1.712] UJ NO [2.242] UJ NO [0.354] U 
-------~0[0.495] u NO [1.817) UJ NO [2.747) UJ 

··----~---

NO [1.477) UJ NO [3.167] UJ NO [0.327] U 

NO [3.15) UJ NO (2.877) UJ NO [0.278] U 

NO [7.199] UJ NO [21.037] UJ 2.568 

32.268 89.892 7.97 

NO (1.954] U NO [2.998] U NO [0.259] U 

NO [1.442] U NO [2.137] U 1.052 

NO (2.151] U NO [2.267] U NO [0.219] U 

1006.217 J 1071.522 J 73.545 

10.052 J 13.128 J NO {0.476] U 

NO [1.817] U NO [2.747] U NO [0.495] U 
--I---

NO [1.542] U NO [3.063] U NO [0.316] U 

SUMP004 SUMP006 SUMP006 
SUMP004(3-5)FD SUMPOOG(0-0.5) SUMP006(0-0.5)FD 

--~~---- --
07/29/1998 07/29/1998 07/29/1998 

3.00 0.00 0.00 

NA NO [2] U NA 
NA ND[2] U NA 
NA - ND[2] U NA -----NA ______ f--------- ----------------

NO [2] U NA 
NA NO [3.9] U NA 

'-----·--- -~ 

NA NO [3.9] U NA 
NA NO [3.9] U NA 

NA NO [39] U NA 

-----------
NA NO [0.515] U NA 

-----
NA NO [0.268) U NA 

-· 

NA NO [0.315] U NA 
NA NO [0.587] U NA 
NA NO (0.412] U NA 
NA NO [0.44] U NA 
NA NO [0.356] U NA 

NA NO [0.462] U NA 

NA NO [0.562] U NA 
NA NO (0.407] U · NA 
NA NO [0.451] U NA 

2.075 2.83 2.184 J 
t------ --------------- ------ --- ···- ------- ---------~----~---~-

NA NO [0.515] U NA 
--

NA NO [0.268] U NA 

NA NO (0.44] U NA 

NA NO (0.356] U NA 
--

NA 21.974 NA ---c----
NA NO [0.363] U NA 

NA NO [0.562] U NA 

NA NO (0.393] U NA 

[ 

i 

SUMP006 .• 

SUMP006(3-5) 

07/29/1998 

3.00 

NO [2) U 

NO [2] U 
~-~-~--- ---------

ND[2) U 
--- -------··-· 

ND[2] U 

NO [4] U 
-------

NO [4] U 

ND[4] U 

NO [40] U 

------·---~-

NO [0.451] U 
--- t:.fo ro.216]u·l 

NO [0.254) U 

NO [0.418] U 

NO [0.305] U 

NO [0.314] U 

NO [0.263] U 

NO [0.329) U 

NO (0.602) U 

NO (0.356] U 

NO [0.334) U 

3.439 

NO [0.451] U 

NO (0.216) U 

NO (0.314] U 

NO [0.263] U 
--------------

14.658 

NO [0.791] U 

NO [0.602] U 

NO (0.344) U 0 
N 
-J 
co 
-J 
w 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

SUMP004 SUMP004 SUMP004 SUMP004 SUMP006 
SUMP004(0-0.5) SUMP004(0-0.5)FD SUMP004(3-5) SUMP004(3-5)FD SUMPOOS(0-0.5) 

07/29/1998 07/29/1998 07/29/1998 07/29/1998 07/29/1998 

0.00 0.00 3.00 3.00 0.00 

TETRACHLORINATED DIBENZOFURANS, (TOTAL) ND [7.199] U ND [21.037] U 4.63 NA 5.762 

EXPLOSIVES - UNITS: UG/KG 

NO DETECTED COMPOUNDS 

C? 
C'~) 
C'J 
~~ 

t1 
~)! 

NA 
--

NA NA NA NA 

SUMP006 
SUMP006(0-0.5)FD 

07/29/1998 

0.00 

NA 

NA 

SUMP006 
SUMP006(3-5) 

07/29/1998 

3.00 

6.075 

NA 
I 

0 
l'V 
-...} 

00 
-.J 
~ 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

PESTICIDES - UNITS: UG/KG 

ALPHA BHC (ALPHA HEXACHLOROCYCLOHEXANE) 

GAMMA BHC (LINDANE) 
------------------------------ - ----~----·-
HEPTACHLOR 

HEPTACHLOR EPOXIDE 

p,p'-DDD 

p,p'-DDE 

p,p'-DDT 

POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 

PCB-1254 (AROCHLOR 1254) 

DIOXINS AND FURANS - UNITS: NG/KG 

1 ,2,3,4,6, 7 ,8-HEPT ACHLORODIBENZO-p-DIOXIN 

1 ,2,3,4,6, 7,8-HEPT ACHLORODIBENZOFURAN 

1 ,2,3,4, 7 ,8, 9-HEPT ACHLORODIBENZOFURAN 

1 ,2,3,4,7,8-HEXACHLORODIBENZO-p-DIOXIN 

1 ,2,3,4,7,8-HEXACHLORODIBENZOFURAN 

1 ,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN 

1 ,2,3,6, 7 ,8-HEXACHLORODIBENZOFURAN 

1,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN 

1 ,2,3, 7 ,8-PENT ACHLORODIBENZO-p-OIOXIN 

1 ,2,3, 7 ,8-PENTACHLOROOIBENZOFURAN 

2,3,4,6, 7 ,8-HEXACHLORODIBENZOFURAN 

2,3, 7 ,8-TETRACHLORODIBENZOFURAN 

HEPTACHLORINATEO DIBENZO-p-OIOXINS, (TOTAL) 

HEPTACHLORINATEO DIBENZOFURANS, (TOTAL) 

HEXACHLORINATEO DIBENZO-p-OIOXINS, (TOTAL) 

HEXACHLORINATEO DIBENZOFURANS, (TOTAL) 

OCTACHLOROOIBENZO-p-DIOXIN 

OCTACHLOROOIBENZOFURAN 

lPENTACHLORINATEO DIBENZO-p-OIOXINS, (TOTAL) 

PENTACHLORINATEO DIBENZOFURANS, (TOTAL) 

C) 
(.'j 
CJ 
~6 

'1 

--

SUMP006 SUMP010 SUMP010 SUMP010 SUMP010 SUMP016 ----
SUMP006(3-5)FD SUMP01 0(0-0.5) SUMP01 0(0-0.S)FD SUMP010(3-5) SUMP01 0(3-S)FD SUMP016(0-0.5) 

07/29/1998 07/29/1998 07/29/1998 07/29/1998 07/29/1998 08/06/1998 
3.00 0.00 0.00 3.00 3.00 0.00 

NA NO [1.8} U NA NO [1.9} U NA NO [2} UJ 
NA NO [1.8} U NA NO (1.9] U NA NO [2} UJ 

--------1------------·-···--- -----~--------------- ------ -----------~ - ------------- ---------~--------
NA 2.2 NA NO [1.9] U NA NO [2] UJ -- ---~--------- --- --·-- - ------------·--- --------------- ---- -----------
NA 16 NA NO [1.9] U NA NO [2} UJ 

---- ------------------
NA NO [3.7} U ,.NA NO [3.9} U NA NO [3.9) UJ 
NA NO [3.7) U NA NO [3.9] U NA :- NO [3.9] UJ 

NO [3.7] U -- NA NO [3.9) U 
--

NA NA NO [3.9] UJ 

----------1----
NO [39] u ~ NA--NA NO [37] U NA 540 

-- f----

NO [0.208] ~ NA NA 16.604 NA 107.648 J 
NA 1.298 NA 

------ ---1--
NO [0.148) U NA 8.762 J 

-~-------1--~---- ------
NA NO [0.323] U NA NO [0.173] U NA NO [4.646] R -- -~~-

NA NO [0.629] U NA NO [0289] U t NA NO [5.172] R -----··---- 1--------· 
NA NO [0.47] U NA NO [0.173] U NA 6.553 J 
NA NO [0.472] U NA NO [0.217] U NA NO [2.889] R 
NA NO [0.406] U NA ND[0.15]U -~ NA --f-----

NO [2.413) R 
NA NO [0.495] U NA NO [0.227] U NA NO [3.431] R 
NA NO [0.378] U NA Nfi[0~51)Lf- ----r:.f.A: ___ f-------- -----

NO [3.255) R 
NA NO [0.363} U NA NO [0.273} U NA 

-- --
NO [2.117] R 

ND[0.515]U-
------------1-------~--- --· --------------~ -------~----

NA NA NO [0.19] U NA NO [3.535} R 
2.605 1.883 1.664 2.119 1.773 NO [2.36] R -- -------- ----

NA 35.146 NA 0.885 NA 227.391 
NA 3.832 NA NO [0.148f U NA 8.762 
NA . NO [0.472] U NA NO [0.217] U NA 19.949 
NA NO [0.406} U NA NO [0.15] U NA 30.49 
NA 436.623 NA 12.129 NA 5078.55 J 
NA 4.554 NA NO [0.278] U NA 20.32 J 
NA NO [0.378} U NA NO [0.351] U NA NO [3.255] U --
NA NO [0.351] U NA NO [0.264] U NA 32.705 

0 
l\.') 
--..] 
00 
--..l 
~ 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: SUMP006 SUMP010 SUMP010 SUMP010 SUMP010 SUMP016 
Sample Number: SUMP006(3-5)FD SUMP01 0(0-0.5) SUMP01 0(0-0.5)FD SUMP01 0(3-5) SUMP01 0(3-5)FD SUMP016(0-0.5) 

Date Sampled: 07/29/1998 07/29/1998 07/29/1998 07/29/1998 07/29/1998 08/06/1998 
Depth (ft.): 3.00 0.00 0.00 3.00 3.00 0.00 
TETRACHLORINATED DIBENZOFURANS, (TOTAL) NA 2.188 NA 3.706 NA ND [2.36] U 

EXPLOSIVES -UNITS: UG/KG 
NO DETECTED COMPOUNDS NA NA NA NA NA NA 

0 
C;") 
C) 
~.A 

' 'l ~ ..., ,. 

0 
l\:) 

~ 
00 
~ 
CD 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

PESTICIDES - UNITS: UG/KG 

ALPHA BHC (ALPHA HEXACHLOROCYCLOHEXANE) 

GAMMA BHC (LINDANE) 
- -
HEPTACHLOR 

HEPTACHLOR EPOXIDE 

p,p'-DOD 

p,p'-DOE 

p,p'-DDT 

POLYCHLORINATED BIPHENYLS- UNITS: UG/KG 

PCB-1254 (AROCHLOR 1254) 

DIOXINS AND FURANS - UNITS: NG/KG 

1,2,3,4,6, 7 ,8-HEPTACHLORODIBENZO-p-DIOXIN 

1,2,3,4,6, 7,8-HEPTACHLORODIBENZOFURAN 

1,2,3,4, 7,8, 9-HEPTACHLORODIBENZOFURAN 

1,2,3,4, 7,8-HEXACHLORODIBENZO-p-DIOXIN 

1,2,3,4, 7,8-HEXACHLORODIBENZOFURAN 

1,2,3,6, 7 ,8-HEXACHLORODIBENZO-P-DIOXIN 

1,2,3,6,7,8-HEXACHLORODIBENZOFURAN 

1,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN 

1,2,3, 7 ,8-PENTACHLORODIBENZO-p-DIOXIN 

1,2,3, 7,8-PENTACHLORODIBENZOFURAN 

2,3,4,6,7,8-HEXACHLORODIBENZOFURAN 

2,3,7,8-TETRACHLORODIBENZOFURAN 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEXACHLORINATED DIBENZOFURANS, (TOTAL} 

OCTACHLOROOIBENZO-p-DIOXIN 

OCT ACHLORODIBENZOFURAN 
-PENTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL} 

PENTACHLORINATED DIBENZOFURANS, (TOTAL} 

C) 
() 
("""' -~ .._/ 

~~ 
C·1 

SUMP016 

SUMP016(0-0.5)DFD 

08/06/1998 

0.00 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

380 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
--

NA 
-

SUMP016 SUMP018 

SUMP016(3-5) SUMP018(0-0.5) 

08/06/1998 08/1111998 

3.00 0.00 

ND [1.9) U NA 
ND[1.9]U NA 

ND [1.9) U NA 

ND [1.9] U NA 

ND [3.7] U .. NA 

ND [3.7] U NA 
--·-

ND [3.7] U NA 

NO [38] U NA 

NO [0.527] U 100.006 

ND [0.113] U 9.632 

ND [0.161] U NO [0.458] U 

ND [0.465] U 2.376 

ND [0.348] U 2.615 J 
NO [0.271] U 3.17 J 
ND [0.236] U ND [0.459] U 

ND [0.312] U 7.006 

NO [0.214] U ND [1.03] U 

NO [0.147] U NO [0.551] U 

ND [0.32] U ND [0.672] U 

ND [0.236] U ND [0.587] U 

NO [0.527] U 216.449 

ND [0.113] U 9.632 

ND [0.271] U 39.638 

ND [0.236} U 8.501 

25.157 1320.083 

ND [0.538] U 10.875 

NO [0.214!~ ND [1.03] U 

ND [0.147] U 2.356 J 

SUMP018 SUMP019 SUMP019 
SUMP018(3-5) SUMP019(0-0.5) SUMP019(0-0.5)FD 

08/11/1998 07/29/1998 07/29/1998 
3.00 0.00 0.00 

NA ND [1.8] U NA 
NA ND [1.8] U NA 
NA ND [1.8] U NA 

-- ----~---- ~---~-- ----~-----~--~------- -· 

NA NO [1.8] U NA 
NA NO [3.6] U NA 
NA ND [3.6] U NA 
NA ND [3.6] U NA 

NA ND [37] U NA 

1.333 8.959 NA 
ND [0.35] U 0.94 NA 

ND [0.467] U ND [0.294] U NA 
ND [0.991] U NO [0.479) U NA 
NO [0.351) U 1.258 NA 
ND [0.553) U NO [0.359) U NA 
NO [0.234) U NO [0.396] U NA 
N0(0.657] U NO [0.377] U NA 
NO [0.609] U NO [0.244] U NA 

--
ND [0.393] U NO [0.237] U . NA 

N0[0.342) U --No [o.so2Ju-- --- -----·----~-· 

NA 
NO [0.614] U 2.172 1.895 
-----1---· -------

3.372 23.652 NA 

ND [0.35] U 
1----

0.94 NA 
ND [0.553) U--t- NO [0.359] U 

------
NA 

ND [0.234] U 2.903 NA 
.. 

125.545 362.029 NA 

ND [0.558] U 2.66 NA 

ND [0.609J~--~-!J0 [0.24~ll!__t-_ NA 

ND [0.411] U 4.439 NA 

SUMP019 

SUMP019(3-5).. 

07/29/1998 

3.00 

ND [1.9] U 

NO [1.9] U 

NO [1.9] U 
---~--------~--

NO [1.9] U 

ND [3.9] U 

NO [3.9] U 

NO [3.9] U 

NO [39] U 

NO [0.367] U 

NO [0.28) U 

ND [0.329] U 

ND [0.316) U 

ND [0.269) U 

ND [0.237] U · 

NO [0.232] U 

NO [0.249] u I 

ND [0.492] U 
-~-----

ND [0.389] U ------
NO [0.295] U 

2.232 

1.964 

ND [0.28] U 

NO [0.237] U 
---

NO [0.232] U 

21.904 

ND [0.395] U 

ND [0.492] U __ 
ND [0.376) U 

0 
l\;) 

--J 
co 
-...I 
....... _J 



Location: 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

SUMP016 SUMP016 SUMP018 SUMP018 SUMP019 SUMP019 SUMP019 

Sample Number: SUMP016(0-0.5)DFD SUMP016(3-5) SUMP018(0-0.5) SUMP018(3-5) SUMP019(0-0.5) SUMP019(0-0.5)FD SUMP019(3-5) 
1------07/29/1998 Date Sampled: 

Depth (ft.): 

TETRACHLORINATED DIBENZOFURANS, (TOTAL) 

EXPLOSIVES -UNITS: UG/KG 

NO DETECTED COMPOUNDS 

0 
Cr~ 
C) 
~-· c l 
C1J 

--
-

08/06/1998 08/06/1998 

0.00 3.00 

NA NO [0.236] U 

-~---~----

NA NA 

08/11/1998 08/11/1998 07/29/1998 
0.00 3.00 0.00 

3.869 J NO [0.614] U 2.172 

-~------

NA NA NA 

07/29if99s--
---

0.00 
NA 

NA 

3.00 

4.226 

NA 

0 
N 
~ 
00 
-..1 
(X) 

I 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: SUMP019 SUMP020 SUMP020 SUMP020 SUMP020 SUMP023 
Sample Number: SUMP019(3-5)FD SUMP020(0-0.5) SUMP020(0-0.5)FD SUMP020(3-5) SUMP020(3-5)FD SUMP023(0-0.5) 
Date Sampled: 07/29/1998 07/29/1998 07/29/1998 07/29/1998 -07/29/1998 08/06/1998 
Depth (ft.): 3.00 0.00 0.00 3.00 3.00 0.00 
PESTICIDES -UNITS: UG/KG 

ALPHA BHC (ALPHA HEXACHLOROCYCLOHEXANE) NA ND [1.8] U NA ND [1.9] U NA ND [1.8] U 
GAMMA BHC (LINDANE) NA ND [1.8] U NA ND [1.9] U NA f--ND [1.8] U 
HEPTACHLOR NA ND [1.8] U NA ND [1.9] U 

--~~----

NA ND [1.8] U 
-------~-------- ·--------------- ----------------- ------ ---~~--- --------- t----·- --------------- .. ·-

HEPTACHLOR EPOXIDE NA ND [1.8] U NA ND [1.9] U NA ND [1.8] U 

p,p'-DDD NA ND [3.6) U .• NA ND [3.8] U NA ND [3.6] U 

p,p'-DDE NA 3.4 NA ND (3.8) U NA ND [3.6] U 

p,p'-DDT NA ND [3.6] U NA ND [3.8) U NA ND [3.6] U 

POLYCHLORINATED BIPHENYLS- UNITS: UG/KG 
--- ----- -------~- -

PCB-1254 (AROCHLOR 1254) NA ND [36) U NA ND [39) U NA ND [36) U 
---

DIOXINS AND FURANS - UNITS: NG/KG 

1,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN NA 896.546 NA 4.186 NA 28.677 

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN NA 108.085 NA 4.426 NA 3.58 
--f----

1, 2, 3,4, 7,8, 9-HEPTACHLORODIBENZOFURAN NA ND [9.935] U NA ND [0.485] U NA ND [0.455) U 
~----- --

1 ,2,3,4, 7 ,8-HEXACHLORODIBENZO-p-DIOXIN NA 16.351 NA ND [0.447] U NA 0.844 

1 ,2,3,4,7,8-HEXACHLORODIBENZOFURAN NA 32.225 NA ND [0.355] U NA 1.343 

NA 31.132 NA ND [0.335] U --
'----

1,2,3,6, 7 ,8-HEXACHLORODIBENZO-P-DIOXIN NA 1.236 
---- ...... .. .. 

1 ,2,3,6, 7 ,8-HEXACHLORODIBENZOFURAN NA 7.807 NA ND [0.306] U NA ND [0.169] U 

1 ,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN NA 45.823 NA ND [0.352] U NA 1.105 

1 ,2,3, 7 ,8-PENTACHLORODIBENZO-p-DIOXIN NA 6.038 NA ND [0.294] U NA ND [0.246] U 
---

1 ,2,3, 7 ,8-PENTACHLORODIBENZOFURAN NA ND [0.91] U NA ND[0.269] U NA ND [0.226] U 

2,3,4,6,7,8-HEXACHLORODIBENZOFURAN NA 13.543 NA ND [0.389] U NA ND [0.229] U 

1.827 ND [1.249] U 3.16 3.259 2.485 ND [0.68] U 

SUMP023 

SUMP023(3-5)· 

08/06/1998 ' 
--

3.00 

ND [1.8] U 

ND [1.8] U 

ND [1.8] U 
----------- --~---

ND [1.8] U 

ND (3.6] U 

ND [3.6] U 

ND [3.6] U 

ND [37] U 
---

0.676 J 
I 

ND [0.179] UJ 

ND [0.257] U 
------

ND [0.368] U 

ND [0.214] UJ 

ND [0.214] U 

ND [0.145) U 
i-----------

ND [0.247] U 

ND [0.216] U 

ND [0.198] U 

ND [0.196) U 

ND [0.339] U 2, 3, 7,8-TETRACHLORODIBENZOFURAN -------- ----------
HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) 

OCTACHLORODIBENZO-p-DIOXIN 

OCTACHLORODIBENZOFURAN 
PENTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

PENTACHLORINATED DIBENZOFURANS, (TOTAL) 

f:') 
(.~) 
(""! 

~~ 

'l 

NA 

NA 

NA 

NA 

NA 
--1----· 

NA 

NA 

NA 

1757.964 NA 

108.085 NA 

345.749 NA 

203.75 NA 

7307.296 NA 

97.552 NA 
--

11.516 NA 
-------------

75.474 NA 

4.186 NA 26.767 ND (0.27] U 

~o.413]u NA 3.58 ND [0.179] U 

0.647 NA 10.36 ND [0.214] U 

ND [0.306] U NA 4.045 ND [0.145] U 
420.731 -- NA 702.311 10.182J 

ND [0.401) U NA 4.662 ND [0.283] UJ 

ND [0.294] U NA ND[0.246] U ND [0.216] U 
-------

ND [0.26) U NA 1.393 ND [0.198] U 

0 
N 
-...] 
co 
~ 
c.o 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

SUMP019 SUMP020 SUMP020 SUMP020 SUMP020 
SUMP019(3-5)FD SUMP020(0-0.5) SUMP020(0-0.5)FD SUMP020(3-5) SUMP020(3-5)FD 

07/29/1998 07/29/1998 07/29/1998 07/29/1998 07/29/1998 

3.00 0.00 0.00 3.00 3.00 

TETRACHLORINATED DIBENZOFURANS, (TOTAL) NA 5.97 NA 5.93 NA 

EXPLOSIVES -UNITS: UG/KG 

NO DETECTED COMPOUNDS 

0 
C;) 
C:) 
~~ 
r ~, 
\,..'I 

0 

NA NA NA NA NA 

SUMP023 

SUMP023(0-0.5) 

08/06/1998 

0.00 

ND [0.68] U 

NA I 

SUMP023 

SUMP023(3-5) 

08/06/1998 

3.00 

ND [0.339] U _, 

NA 
I 

0 
N 
~ 
00 
00 
c 



\ 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: SUMP024 SUMP024 SUMP026 SUMP026 SUMP027 SUMP027 
Sample Number: SUMP024(0-0.5) SUMP024(3-5) SUMP026(0-0.5) SUMP026(3-5) SUMP027(0-0.5) SUMP027(3-5) 
Date Sampled: 08/08/1998 08/08/1998 08/08/1998 08/08/1998 07/30/1998 07/30/1998 
Depth (ft.): 0.00 3.00 0.00 3.00 0.00 3.00 
PESTICIDES -UNITS: UG/KG 

ALPHA BHC (ALPHA HEXACHLOROCYCLOHEXANE) ND [1.8] U NO [1.8] U ND [1.9] U NO [2.1] U NO [1.8) U N0[2J U 
GAMMA BHC (LINDANE) ND [1.8] U ND [1.8] U ND [1.9] U NO [2.1] U NO [1.8] U ND[2] U 
HEPTACHLOR NO [1.8] U NO [1.8] U NO [1.9] U NO [2.1] U NO [1.8) U N0[2] U ----~-~~-----f-~----~--1----~~- -- ~-~--- ·---------··---- -------· -------------- . -- ·------------
HEPTACHLOR EPOXIOE NO [1.8] U NO [1.8] U NO [1.9] U NO [2.1] U NO [1.8] U NO [2] U 
p,p'-000 NO [3.7] U NO [3.6} U NO (3.9] U NO [4.2} U NO [3.6] U 4.5 
p,p'-OOE NO (3.7] U NO [3.6] U NO [3.9) U NO [4.2] U NO [3.6] U NO [3.9] U 
p,p'-DDT NO [3.7] U NO [3.6) U NO [3.9] U NO [4.2] U NO [3.6] U NO [3.9} U 

POLYCHLORINATED BIPHENYLS • UNITS: UG/KG 

PCB-1254 (AROCHLOR 1254) NO [37] U NO [36] U NO [38] U NO [42] U NO [36] U NO [40] U --

DIOXINS AND FURANS - UNITS: NG/KG 

1 ,2,3,4,6, 7 ,8-HEPTACHLORODIBENZO-p-DIOXIN 137.863 4.584 10.985 8.515 4.785 2.493 
1 ,2,3,4,6, 7 ,8-HEPTACHLORODIBENZOFURAN 6.835 NO [0.3] U 0.733 0.598 NO [0.231] U NO [0.272] U 
1 ,2,3,4, 7,8,9-HEPTACHLORODIBENZOFURAN NO [2.672] U NO [0.401] U NO [0.257] U NO [0.165] U NO [0.271] U NO [0.32] U 

NO [0.752] U NO [0.33] U 
·-- f--. . ~ 

1 ,2,3,4, 7 ,8-HEXACHLORODIBENZO-p-DIOXIN NO [0.83] U NO [0.254] U NO [0.429] U NO [0.66] U 
1 ,2,3,4, 7 ,8-HEXACHLORODIBENZOFURAN 2.833 NO [0.437] U NO [0.202] U NO (0.127] U NO [0.432] U NO [0.432] U 
1 ,2, 3, 6, 7, 8-HEXACHLORODI BENZO-P-DIOXIN 3.24 NO (0.42] U NO [0.306] U NO [0.235] U NO (0.322] U NO [0.495] U 
1 ,2,3,6, 7,8-HEXACHLORODIBENZOFURAN NO [0.994] U NO [0.291] U NO [0.195] U NO (0.122] U NO [0.373] U NO [0.373] U 
1 ,2,3,7,8,9-HEXACHLOROOIBENZO-P-DIOXIN 5.542 ~0.499]U NO [0.293] U NO [0.225] U NO [0.337] U NO [0.519) U --------------

NO [0.522] U NO [0.52] U NO [0.237] U NO (0.564] U ·-~ ~ 
1 ,2,3, 7 ,8-PENT ACHLORODIBENZO-p-OIOXIN NO [0.174] U NO (0.645] U 
1 ,2,3,7 ,8-PENTACHLORODIBENZOFURAN NO [0.43] U NO (0.339] U NO (0.194] UJ NO (0.11] U NO [0.388] U NO [0.379]U 
2,3,4,6,7,8-HEXACHLOROOIBENZOFURAN NO [1.455] U NO [0.426] U NO [0.22) U NO [0.138] U 

-----=--
NO [0.474] U NO [0.473] U 

2,3, 7,8-TETRACHLORODIBENZOFURAN NO (0.402] U NO [0.493] U 1.276 J 1.482 NO [0.424] U NO [0.403] U 
HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 259.4 9.75 25.575 26.676 10.24 2.493 
HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 6.835 NO [0.3] U NO (0.205] U 1.008 ~J~:?~1]U 0.543 --
HEXACHLORINATED OIBENZO-p-DIOXINS, (TOTAL) 28.976 NO (0.42] U NO [0.306] U 7.447 NO [0.322] U NO [0.495] U 
HEXACHLORINATED DIBENZOFURANS, (TOTAL) 4.898 NO (0.291] U 0.519 0.348 0.694 0.466 
OCTACHLORODIBENZO-p-DIOXIN 2602.523 J 134.13 J 826.283 599.128 388.85 45.279 
OCTACHLOROOIBENZOFURAN 19.551 NO [0.528] U NO [0.715] U 1.455 NO [0.417] U '-- NO [0.56] U --
PENTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NO [0.522] U NO (0.52] U NO [0.237] U NO (0.174] U NO [0.564] U NO [0.645] U 
PENTACHLORINATED DIBENZOFURANS, (TOTAL) 5.682 NO [0.354] U 

- - ~-- ··-·---

NO [0.197]U _ Nl2_[0.112] U 0.988 NO [0.366] U 

(") 
(" .... ,_.-• , •.. ,., 

-,,.. 

~'a. 
C.·.-, 

) 

\ 

I 

SUMP027 

SUMP027(3•5)FD 

07/30/1998 

3.00 
~--

NA 

NA 

NA 
--- ·------. ---- -------·--·· 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
I NA 

NA 

NA 

NA 

NA 

NA 

NA 

NO [0.231] U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 0 
l\:} 

" co 
00 ,....... 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

SUMP024 SUMP024 SUMP026 SUMP026 SUMP027 SUMP027 
SUMP024(0-0.5) SUMP024(3-5) SUMP026(0-0.5) SUMP026(3-5) SUMP027(0-0.5) SUMP027(3-5) 

08/08/1998 08/08/1998 08/08/1998 08/08/1998 07/30/1998 07/30/1998 
0.00 3.00 0.00 3.00 0.00 3.00 

TETRACHLORINATED DIBENZOFURANS, (TOTAL) 5.509 NO [0.493] U 2.368 2.775 0.404 NO [0.403] U 

EXPLOSIVES - UNITS: UG/KG 

NO DETECTED COMPOUNDS 

(~ 
(,) 
C,) 
~}. 

() 
"'•."' 
.{\1 

--

NA NA NA NA NA NA 

SUMP027 
SUMP027(3-5)FD 

07/30/1998 

3.00 

NA 

NA 

e 
~ 
'"'} 
CQ 
<X) 
tv 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

PESTICIDES -UNITS: UG/KG 

ALPHA BHC (ALPHA HEXACHLOROCYCLOHEXANE) 

GAMMA BHC (LINDANE) 

HEPTACHLOR 

HEPTACHLOR EPOXIDE 

p,p'-DDD 

p,p'-DDE 

p,p'-DDT 

POLYCHLORINATED BIPHENYLS -UNITS: UG/KG 

PCB-1254 (AROCHLOR 1254) 

DIOXINS AND FURANS - UNITS: NG/KG 

1,2,3,4,6, 7 ,8-HEPTACHLORODIBENZO-p-DIOXIN 

1,2,3,4,6, 7 ,8-HEPTACHLORODIBENZOFURAN 

1,2,3,4,7,8,9-HEPTACHLORODIBENZOFURAN 

1,2,3,4, 7,8-HEXACHLORODIBENZO-p-DIOXIN 

1,2,3,4,7,8-HEXACHLORODIBENZOFURAN 

1,2,3,6, 7 ,8-HEXACHLORODIBENZO-P-DIOXIN 

1,2,3,6, 7 ,8-HEXACHLORODIBENZOFURAN 

1,2,3,7,8,9-HEXACHLORODIBENZO-P-OIOXIN 

1,2,3,7,8-PENTACHLORODIBENZO-p-OIOXIN 

1,2,3, 7,8-PENTACHLOROOIBENZOFURAN 

2,3,4,6,7,8-HEXACHLORODIBENZOFURAN 

2,3, 7,8-TETRACHLORODIBENZOFURAN 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEPTACHLORINATEO DIBENZOFURANS, (TOTAL) 

HEXACHLORINATEO DIBENZO-p-DIOXINS, (TOTAL) 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) 

OCTACHLORODIBENZO-p-DIOXIN 

OCTACHLORODIBENZOFURAN 

PENTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

PENTACHLORINATED DIBENZOFURANS, (TOTAL) 

C'J 
C.) 
C:). 
~--~ 
Cj 

SUMP029 SUMP029 

SUMP029(0-0.5) SUMP029(3-5) 

07/30/1998 07/30/1998 

0.00 3.00 

ND [1.7] U ND [1.9] U 

ND [1.7] U ND [1.9] U 

ND (1.7] U ~D[1.9]U 

ND [1.7] U ND [1.9] U 

ND [3.6] U ND (3.8] U 

ND [3.6] U ND (3.8] U 

ND [3.6] U ND [3.8] U 

ND (35) U ND [38] U 

69.926 1.213 

5.527 ND [0.259] U 

ND [0.884] U ND (0.304] U 

NO [0.36] U ND [0.295] U 

3.108 ND (0.271] U 

ND (0.27] U ND [0.221] U 

ND (0.356] U ND [0.234] U 

ND (0.283] U ~[0.232]U 
-·------·----
NO (0.413) U ND [0.319] U 

ND [0.331] U ND [0.239] U 

ND [0.452] U ND [0.297] U 

ND (0.369) U ND [0.19] U 

104.335 1.213 

34.612 ND (0.259) U 

1.081 ND [0.221) U 

55.007 ND [0.234] U 

2308.821 127.916 

42.806 ND [0.33] U 

ND [0.413] U ND [0.319] U 

12.598 ND [0.231) U 

SUMP029 SUMP030 SUMP030 SUMP034 
SUMP029(3-5)FD SUMP030(0-0.5) SUMP030(3-5) SUMP034(0-0.5) 

07/30/1998 08/08/1998 08/08/1998 08/07/1998 

3.00 0.00 3.00 0.00 

NA ND [1.8] U ND [1.9] U ND [1.9] U 

NA ND (1.8] U ND (1.9] U ND (1.9] U 

NA ND [1.8] U ND [1.9] U ND [1.9] U 
--f-------- ------------ ·-------·-

NA ND [1.8] U ND [1.9] U ND [1.9] U 

NA ND [3.7] U ND [3.8] U ND [3.8) U 

NA ND [3.7] U ND [3.8] U ND [3.8] U 

NA ND [3.7] U ND [3.8] U ND [3.8] U 

NA ND [37] U ND (39] U ND [38) U 

NA 9.449 0.896 5.288 

NA 1.486 u ND [0.201) U ND (0.407] U 

NA ND [0.171) U NO [0.269] U ND (0.544] U 
·-

NA ND (0.277] U ND [0.474] U ND (0.755] U 

NA 2.564 ND (0.251) U NO [0.467) U 

NA 0.395 ND [0.265] U ND [0.422) U 
·-

NA ND [0.135) U ND [0.167] U ND [0.311) U 

NA ND [0.184) U ND [0.314] U ND [0.501] U 

NA ND [0.227] U ND [0.384] U ND [0.663] U 

NA ND [0.151] U ND [0.229] U ND (0.392) UJ 

NA ND [0.198) U ND [0.245) U ND [0.456) U 

ND [0.16] U 2.017 2.612 2.636 

NA 21.142 3.018 11.47 

NA ND [0.128] U ND [0.201] U ND (0.407] U 

NA 1.636 ND [0.265) U ND [0.422] U 

NA 5.654 ND [0.167] U ND [0.311) U 

NA 692.874 46.57 982.034 

NA 3.036 ND [0.354) U ND [0.586) U 

NA ND [0.227] U ND [0.384] U ND (0.663) U 

NA 3.85 ND [0.239] U ND [0.409] U 

) 

SUMP034 ~ 

SUMP034(0-0.5)FD 

08/07/1998 

0.00 

NA 

NA 

NA 
---~-------~--

NA 

NA 

NA 

NA 

NA 

7.301 J 

ND [0.862] UJ 

ND [1.15] UJ 

NO [1.075] UJ 

NO [0.87] UJ 

ND [0.6] UJ 

NO [0.58] UJ 

ND [0.713] UJ 

NO [0.836] UJ 

ND (0. 729] UJ 

ND [0.849) UJ 

ND [1.097) UJ 

17.167 

ND [0.862] U 

NO [0.6) U 

0.898 

1412.052 J 

ND [1.071] UJ 

ND [0.836] U 

ND [0.761] U 0 
l"\:) 

--..:I 
co 
00 
w 



Location: 
f--· 
Sample Number: 

Date Sampled: 

Depth (ft.): 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

SUMP029 SUMP029 SUMP029 SUMP030 SUMP030 SUMP034 
SUMP029(0-0.5) SUMP029(3-5) SUMP029(3-5)FD SUMP030(0-0.5) SUMP030(3-5) SUMP034(0-0.5) 

07/30/1998 07/30/1998 07/30/1998 08/08/1998 08/08/1998 08/07/1998 

0.00 3.00 3.00 0.00 3.00 0.00 

TETRACHLORINATED DIBENZOFURANS, (TOTAL) 1.905 0.672 NA 2.017 ND [0.311] U 5.068 

EXPLOSIVES - UNITS: UG/KG 

NO DETECTED COMPOUNDS 

t.~ 

'~" C'J 
t--~ 
C·') 
~)! 

NA 
--

NA NA NA NA NA 

SUMP034 

SUMP034(0-0.5)FD 

08/07/1998 

0.00 

ND [1.097] U 

NA 

0 
N 
--..} 

00 
00 
~ 

1 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

PESTICIDES - UNITS: UG/KG 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

SUMP034 SUMP036 SUMP036 SUMP037 SUMP037 SUMP040 

SUMP034(3-5) SUMP036(0-0.5) SUMP036(3-5) SUMP037(0-0.5) SUMP037(3-5) SUMP040(0-0.5) 

08/07/1998 07/30/1998 07/30/1998 08/08/1998 08/08/1998 08/08/1998 

3.00 0.00 3.00 0.00 3.00 0.00 

ALPHA BHC (ALPHA HEXACHLOROCYCLOHEXANE) NO [2] U ND [1.8] U NO [1.9] U NO [1.9] U NO [2] U ND[1.8)U 
--------1----------- ---- -~------

GAMMA BHC (LINDANE) ND[2]U NO [1.8] U NO [1.9] U NO [1.9] U ND[2)U NO (1.8] U 

HEPTACHLOR ND[2]U NO [1.8] U NO (1.9) U NO [1.9] U ND[2)U NO [1.8] U 

HEPTACHLOR EPOXIDE ND[2]U 19 NO (1.9) U 
-~-. ----·-----:-- ----
NO [1.9] U NO [2) U NO [1.8] U 

p,p'-DDD ND[4]U ND [3.6] U NO [3.8).1J NO [3.8] U NO [4] U NO [3.7] U 

NO [4] U NO (3.6) U NO [3.8] U NO [3.8] U ND[4]U NO [3.7] U 

SUMP040 

SUMP040(3-5) 

08/08/1998 

3.00 

NO [1.9) U 
·+-------------· --

NO [1.9] U 

NO [1.9] U 
~(1:9]U--
r-------- --

NO [3.8) U 

NO [3.8] U p,p'-DDE 
1--------- -------

t---ND [3.8JU-
------

- ND(3~7)U-
t------------

p,p'-DDT ND[4]U NO (3.6] U NO [3.8] U ND[4]U NO [3.8] U 

POLYCHLORINATED BIPHENYLS- UNITS: UG/KG 

PCB-1254 (AROCHLOR 1254) 

DIOXINS AND FURANS - UNITS: NG/KG 

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXJN 

1 ,2,3,4,6, 7,8-HEPTACHLORODIBENZOFURAN 

1 ,2,3,4, 7 ,8,9-HEPTACHLORODIBENZOFURAN 

1 ,2,3,4,7,8-HEXACHLORODIBENZO-p-DIOXIN 

1 ,2,3,4, 7,8-HEXACHLORODIBENZOFURAN 

1 ,2,3,6, 7 ,8-HEXACHLORODIBENZO-P-DIOXIN 

1 ,2, 3,6, 7 ,8-HEXACHLORODIBENZOFURAN 

1 ,2,3,7,8,9-HEXACHLORODIBENZO-P-DtOXtN 
--

1 ,2,3, 7,8-PENTACHLORODIBENZO-p-DIOXIN 

1 ,2,3, 7 ,8-PENTACHLORODIBENZOFURAN 

2,3,4,6,7,8-HEXACHLORODIBENZOFURAN 

2,3, 7,8-TETRACHLORODIBENZOFURAN 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) 

OCTACHLORODIBENZO-p-DIOXIN 

OCTACHLORODIBENZOFURAN 

PENTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

PENTACHLORINATED DIBENZOFURANS, (TOTAL) 

C') 
(..) 
C) 
~~ 
,~j 

,,..., 

NO [40] U 

2.733 

NO [0.152] U 

NO (0.203] U 

NO [0.485] U 

ND [0.316] U 

NO [0.271] U 

NO [0.211] U 

ND [0.321] U 

NO [0.386] U 

NO [0.209] U 

NO [0.309] U 

2.418 

9.667 

NO [0.152] U 

3.1 

NO (0.211] U 

328.81 

NO [0.446] U 

NO [0.386] U 

NO [0.218) U 

NO [35] U NO [38] U 

18.312 2.565 

2.428 NO [0.336] U 

ND [0.451] U NO (0.396] U 

NO (0.381] U NO [0.323] U 

1.077 NO [0.257] U 

ND [0.285] U NO [0.242] U 

NO (0.41] U NO [0.222] U 

NO [0.299] U NO [0.254] U 
ND (0.301) U--

--
NO [0.372] U 

NO [0.37] U NO [0.19] U-
NO (0.52) U NO (0.282] U 

NO [1.68] U NO [0.215] U 

32.716 6.065 

7.942 NO [0.336) U 
-

2.925 NO [0.242) U 

14.622 0.951 

411.682 162.28 

6.947 NO [0.273] U 

NO [0.301] U NO (0.372] U 

5.477 NO [0.183] U 

NO [38] U NO [40) U NO [37] U NO [38] U 

28.195 1.248 1.715 8.448 
-- -------- ---·---~----

2.623 NO [0.157] U 0.869 u NO [1.817] U 

NO [1.002] U NO [0.21] U ND (0.298] U ND [2.426] U 

NO [0.487] U NO [0.352] U NO [0.582] U NO [5.142) U 

0.488 NO [0.328) U 0.624 NO [2.565] U 

0.593 NO [0.1~?1 U NO [0.325] U NO (2.872] U 

ND [0.201) U NO [0.219] U ND [0.216] U NO [1.71] U 
-------

NO [0.323] U NO [0.234] U NO [0.386] U NO [3.411] U 
f-- .. --------

NO [0.467] U NO (0.372] U NO [0.32] U NO [2.773] U 
,...------~ ---------·· 

0.737 NO [0.266) U NO [0.284] U NO [1.961] U 

NO [0.294] U 
··- -------c-----·-------

NO [0.32] U NO [0.316) U NO [2.504] U 

1.82 NO [0.288] U 1.953 NO [3.243] U 
···---- ---

71.198 2.801 2.377 20.445 

2.623 ND£0.157] U ND [0.224] U NO [1.817] U 
----

~D[0.197]U 6.586 NO [0.325] U NO [2.872] U 

3.595 NO [0.219] U 1.274 NO [1.71] U 

1553.544 95.612 25.335 338.995 

7.702 NO [0.418] U 0.649 NO (3.852) U 

NO [0.467] U NO [0.372] U NO [0.32] U NO [2.773) U 

NO [0.355] U NO [0.278] U NO [0.297] U NO [2.048] U 
0 
N 
'-l 
co 
00 
c:Jl 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

SUMP034 SUMP036 SUMP036 SUMP037 SUMP037 SUMP040 
SUMP034(3-5) SUMP036(0-0.5) SUMP036(3-5) SUMP037(0-0.5) SUMP037(3-5) SUMP040(0-0.5) 

08/07/1998 07/30/1998 07/30/1998 08/08/1998 08/08/1998 08/08/1998 
3.00 0.00 3.00 0.00 3.00 0.00 

TETRACHLORINATED DIBENZOFURANS, (TOTAL) 4.391 NO [1.68] U NO [0.215] U 1.82 NO [0.288] U 1.621 

EXPLOSIVES - UNITS: UG/KG 

NO DETECTED COMPOUNDS NA NA NA NA NA NA 
--------- ----------~ -------- ---~- -------~ ------

C; 
C) 
C'' ,) 

~ .. 
c~ ·-lo.·' 

SUMP040 

SUMP040(3-5) 

08/08/1998 

3.oo I 
NO [3.243) ~' 

I NA 

0 
l\:) 

"'1 
co 
00 
OJ 



\ 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

PESTICIDES - UNITS: UG/KG 

ALPHA BHC (ALPHA HEXACHLOROCYCLOHEXANE) 

GAMMA BHC (LINDANE) 

HEPTACHLOR 

HEPTACHLOR EPOXIOE 

p,p'-000 

p,p'-OOE 

p,p'-OOT 

POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 

PCB-1254 (AROCHLOR 1254) 

DIOXINS AND FURANS -UNITS: NG/KG 

1 ,2,3,4,6,7,8-HEPTACHLOROOIBENZO-p-OIOXIN 

1 ,2,3,4,6,7,8-HEPTACHLOROOIBENZOFURAN 

1 ,2,3,4, 7 ,8,9-HEPTACHLOROOIBENZOFURAN 

1 ,2,3,4, 7,8-HEXACHLOROOIBENZO-p-OIOXIN 

1 ,2,3,4, 7 ,8-HEXACHLOROOIBENZOFURAN 
- ------------------------· 

1 ,2,3,6,7,8-HEXACHLOROOIBENZO-P-OIOXIN 

1 ,2,3,6, 7,8-HEXACHLOROOIBENZOFURAN 

1 ,2,3,7,8,9-HEXACHLOROOIBENZO-P-OIOXIN 
-------

1 ,2,3, 7,8-PENTACHLOROOIBENZO-p-OIOXIN 

1 ,2,3,7,8-PENTACHLOROOIBENZOFURAN 

2,3,4,6,7,8-HEXACHLOROOIBENZOFURAN 

2,3,7,8-TETRACHLORODIBENZOFURAN 

HEPTACHLORINATEO DIBENZO-p-OIOXINS, (TOTAL) 

HEPTACHLORINATEO DIBENZOFURANS, (TOTAL) 

HEXACHLORINATEO OIBENZO-p-OIOXINS, (TOTAL) 

HEXACHLORINATEO OIBENZOFURANS, (TOTAL) 

OCTACHLOROOIBENZO-p-OIOXIN 

OCTACHLOROOIBENZOFURAN 

PENTACHLORINATEO DIBENZO-p-OIOXINS, (TOTAL) 

PENTACHLORINATEO DIBENZOFURANS, (TOTAL) 

('') 
(J 
t~'i 
~-~ 

"' ... 

SUMP043 SUMP043 

SUMP043(0-0.5) SUMP043(3-5) 

08/08/1998 08/08/1998 

0.00 3.00 

NO [1.9] U N0[1.8] ~-
NO [1.9) U _ND[1.8] U 
NO [1.9] U-- NO [1.8] U 

---- ---------···--

NO [1.9] U NO [1.8] U 

NO [3.8] U NO [3.7] U 

NO [3.8) U NO [3.7] U 
+-------

NO [3.8] U NO [3.7] U 

NO [38) U NO [37] U 

1158.49 41.681 

142.996 NO [2.613] U 

NO [42.49) U NO [3.488] U 

NO [5.094] U NO [3.233] U 

58.745 NO [2.577] U 

30.644 NO [1.805] U 

NO [8.044] U NO [1.718] U 
---------- . 

NO (3.379] U NO [2.144] U 

NO (8.018] U NO [3.084] U 

NO [4.391] U NO [1.656] U 
------ ----------------- --------------

NO [11.782] U NO [2.516] U 

NO [4.673] U NO [1.988) U 

1956.481 48.852 

142.996 NO [2.613] U 

164.387 NO [1.805] U 

231.335 NO [1.718] U 

13978.165 1914.172 

637.759 20.51 

NO [8.018] U NO [3.084] U 
!-NO [1.729] U 66.414 

SUMP108 SUMP108 SUMP110 SUMP110 
SUMP1 08(0-0.5) SUMP108(3-5) SUMP11 0(0-0.5) SUMP11 0(3-5) 

08/11/1998 08/11/1998 08/12/1998 08/12/1998 
0.00 3.00 0.00 3.00 

r---------- f-----

NO [1.8] U NO [1.9] U NO [1.8] U _N0~.9)U ----------- ------- ---f------- - - ---
NO [1.8] U NO [1.9] U NO [1.8] U NO [1.9] U 

NO [1.9] U --
'--· 

NO [1.8] U NO [1.8] U NO [1.9] U 
f.--------- -------.- - ---- ----···---···- --·- ·---f--.---------

NO [1.8] U NO [1.9] U NO [1.8] U NO [1.9] U 

NO [3.6] U NO [3.7) U NO [3.6) U NO [3.8] U 

NO [3.6] U NO [3.7] U 7.7 NO [3.8) U 
1-------· 

3.4 NO [3.7] U 6.4 NO [3.8] U 

NO [36] U NO [37] U NO [36] U NO [38) U 

NA NA 66.693 2.976 

NA NA 12.576 NO [0.614] U 
. -~----- ------------

NA NA N0[1.185]U NO [0.819] U 
-- -·----
NA NA NO [1.016] U NO [1.177] U 

NA NA NO [0.837] U NO [0.613] U 

NA NO [0.657] U--NA t--~·JD [0.567] u 
NA 

--- ---NA ---
NO [0.558] U NO [0.408] U 

-----· 
NO [0. 78] U--NA NA NO [0.674] U 

--N-,;;--I--
NA NO [0.738] U NO [0.663] U 

NA 
t--·---- ---------------

NA NO [0.472] U NO [0.447] U 
--------------- --------------- - -- --------------- - ------------ ---

NA NA NO [0.818] U NO [0.598] U 
--

NA NA NO [0.806] U NO [0.694) U 

NA NA 107.386 NO [0.894] U 

NA NA 12.576 NO [0.614] U 

NA NA NO [0.567] U NO (0.657] U 

NA NA 17.989 NO (0.408) U 
--

NA NA 1319.488 474.427 

NA NA 43.736 NO [0.649) U 

NA NA NO [0.738) U NO [0.663] U 
+-

NA NA NO [0.493) U NO [0.467) U 

I 

WRSUMP007 

WRSUMP007(0-.5) 

07/29/1998 
-------

0.00 
-~--------· 

NA 

NA 

NA 
--------------- -·-- ---

NA 

NA 

NA 

NA 

NA 
-------

8.51 

0.55 
-------~----

NO [0.189] U ___ j 
NO [0.5] U I 

NO [0.317] U 
-------

NO [0.375] U 

NO [0.274] U 
~--------· 

NO [0.393] U 

NO [0.467] U 

NO [0.321] U 
-~-------------- ---

NO [0.347] U 

1.514 

19.59 

0.55 

NO [0.375] U 

NO [0.274] U 

506.466 

1.446 

NO [0.467] U 

NO (0.31] U 

~ J. 

-' ~" 

0 
t\:) 
"".} 
co 
00 
--.1 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

SUMP043 SUMP043 SUMP108 SUMP108 SUMP110 SUMP110 
SUMP043(0-0.5) SUMP043(3-5) SUMP108(0-0.5) SUMP108(3-5) SUMP11 0(0-0.5) SUMP11 0(3-5) 

08/08/1998 08/08/1998 08/11/1998 08/11/1998 08/12/1998 08/12/1998 
0.00 3.00 0.00 3.00 0.00 3.00 

TETRACHLORINATED DIBENZOFURANS, (TOTAL) 33.304 ND [1.988] U NA NA ND [0.806] U ND [0.694] U 

EXPLOSIVES - UNITS: UG/KG 

NO DETECTED COMPOUNDS 

w 
(.) 
C.:J 
~), 
c-·; 
CIJ 

-- ---~ 

NA NA NA NA NA NA 
--

WRSUMP007 

WRSUMP007(0-.5) 

07/29/1998 

0.00 

1.449 

NA 
I 

0 
l\:) 

-..J 
00 
00 
00 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

PESTICIDES - UNITS: UG/KG 

ALPHA BHC (ALPHA HEXACHLOROCYCLOHEXANE) 

GAMMA BHC (LINDANE) 

HEPTACHLOR 

HEPTACHLOR EPOXIDE 

p,p'-DDD 
--

p,p'-DDE 

p,p'-DDT 

POLYCHLORINATED BIPHENYLS- UNITS: UG/KG 

PCB-1254 (AROCHLOR 1254) 

DIOXINS AND FURANS - UNITS: NG/KG 

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN 

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN 

1 ,2,3,4, 7 ,8,9-HEPTACHLORODIBENZOFURAN 

1 ,2,3,4, 7 ,8-HEXACHLORODIBENZO-p-DIOXIN 

1 ,2,3,4,7,8-HEXACHLORODIBENZOFURAN 

1 ,2,3,6, 7 ,8-HEXACHLORODIBENZO-P-DIOXIN 

1 ,2,3,6,7,8-HEXACHLORODIBENZOFURAN 

1 ,2,3, 7 ,8,9-HEXACHLORODIBENZO-P-DIOXIN 

1 ,2,3, 7 ,8-PENTACHLORODIBENZO-p-DIOXIN 

1 ,2,3,7,8-PENTACHLORODIBENZOFURAN 

2,3,4,6, 7 ,8-HEXACHLORODIBENZOFURAN 

2,3, 7,8-TETRACHLORODIBENZOFURAN 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) 

OCTACHLORODIBENZO-p-DIOXIN 

OCTACHLORODIBENZOFURAN 

PENTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

PENTACHLORINATED DIBENZOFURANS, (TOTAL) 

w 
c:J 
t""··· ., .J 

~la 
I"·"' .... ; 

I 

WRSUMP007 WRSUMP007 WRSUMP007 WRSUMP007 WRSUMP008 
WRSUMP007(0-.5)FD WRSUMP007(3-5) WRSUMP007(3-5)FD WRSUMP07(0-0.5) WRSUMP008(0-.5) 

07/29/1998 07/29/1998 07/29/1998 07/29/1998 07/30/1998 
0.00 3.00 3.00 0.00 0.00 

- ·- --
NA ND[2]U NA NO [1.7] U NA 

-.--·------·-· 
NA ND[2]U NA NO [1.7] U NA 
NA ND[2] U NA NO [1.7] U NA 
NA ND[2]U 

--r----------- ------ --·-----~ ------------
NA NO [1.7] U NA 

-------

NA NO [3.9] U .. NA NO [3.4] U NA 
1------- ···- --t--

NA NO [3.9) U NA NO [3.4] U NA 
---- -- f------ -

NA NO [3.9] U NA NO [3.4] U NA 

:---

NA NO [39) U NA NO [34] U NA 
------

I 

NA 1.822 NA~ NA 
167.14 J 

NA NO [0.258] U NA NA 26.1 

NA NO [0.303) U NA NA NO [5.603] U 

NA NO [0.541) U NA NA NO [0.272] U 

NA NO [0.407] U NA NA 4.187 J 
-- -------------·------- -

NA NO [0.406) U NA NA 5.676 
----------- --

NA NO [0.352] U NA NA NO [1.522] UJ 
----------

NA NO [0.426] U NA NA 6.272 
-------------- -----------

NA NO [0.633] U NA NA ND [0.636] U 

NO (0.389] U NA -
---

NA NA NO [0.88] UJ 
-----·----- ----------------- ~-

NA NO [0.446] U NA NA NO [2.229] UJ 
-----

1.451 2.022 2 NA 1.826 J 
--- - -- --- ----- ~---- -----------~----

NA NO [0.524] U NA NA 329.774 

NA NO [0.258] U NA NA 26.1 

NA NO [0.406] U NA NA 56.181 

NA NO [0.352] U NA NA 41.606 

NA 248.542 NA NA 1654.719 J 
f-----

NA NO [0.748] U NA NA 51.863 

NA NO [0.633) U NA 
r--------

NA NO [0.636) U 
1---

NA NO [0.376] U NA NA NO [0.919] U 

\) 

WRSUMP008 

WRSUMP008(0-.5)FD 

07/30/1998 

0.00 

NA 

NA 

NA 
-·--------·-

NA 

NA 

NA 

NA 

NA 

202.962 J 

35.878 J 

1.25 J 

3.365 J 

6.951 J 
------------

9.714 J 
------------··--

NO (0.576] UJ 

8.418 J 
--

1.209 J 
--

7.399 J 

NO [0.648] UJ 

9.609 J 
---------

402.708 

37.128 

88.883 

53.744 

2134.677 J 

73.164 J 

NO [0.422] U 

34.321 
0 
l\:) 

-.J 
co 
00 
<:.0 



Location: 

Sample Number: 
1-=:--:---
Date Sampled: 

Depth (ft.): 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

WRSUMP007 WRSUMP007 WRSUMP007 WRSUMP007 WRSUMP008 
WRSUMP007(0-.5)FD WRSUMP007(3-5) WRSUMP007(3-5)FD WRSUMP07(0-0.5) WRSUMP008(0-.5) 

07/29/1998 07/29/1998 07/29/1998 07/29/1998 07/30/1998 

0.00 3.00 3.00 0.00 0.00 

TETRACHLORINATED DIBENZOFURANS, (TOTAL) NA 2.03 NA NA 1.826 

EXPLOSIVES -UNITS: UG/KG 

NO DETECTED COMPOUNDS 

w 
C.) 
(~) 

~-\ 
.. .J 
(',.; 

-

NA NA NA NA NA 

WRSUMP008 

WRSUMP008(0-.5)FD 
07/30/1998 

0.00 

28.474 

NA 

0 
l\:) 
--.] 
co 
c.o 
0 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: WRSUMP008 WRSUMP008 WRSUMP008 WRSUMP010 WRSUMP010 
Sample Number: WRSUMP08(0-0.5) WRSUMP008(3-5) WRSUMP008(3-5)FD WRSUMP01 0(0-.5) WRSUMP1 0(0-0.5) 
Date Sampled: 07/30/1998 07/30/1998 07/30/1998 08/05/1998 08/05/1998 
Depth (ft.): 0.00 3.00 3.00 0.00 0.00 
PESTICIDES -UNITS: UG/KG 

ALPHA BHC (ALPHA HEXACHLOROCYCLOHEXANE) NO [1.8] U NO [2.1] U NA 
--1----

NA NO [1.8] U 
GAMMA BHC (LINDANE) NO [1.8] U NO [2.1] U NA NA NO [1.8] U 

·---
HEPTACHLOR NO [1.8] U NO [2.1] U NA NA NO [1.8] U _______ ., _____ 

------------ -
HEPTACHLOR EPOXIDE NO [1.8] U NO [2.1] U NA NA NO [1.8] U 
p,p'-DDD NO [3.6] U 28 " NA NA NO (3.6] U 

-----· --
p,p'-DDE NO [3.6] U 4.7 NA NA ND [3.6] U 
p,p'-DDT NO [3.6] U NO [4.2] U NA NA ND [3.6] U 

POLYCHLORINATED BIPHENYLS- UNITS: UG/KG 

PCB-1254 (AROCHLOR 1254) NO [37] U NO [42] U NA NA NO [36] U 

DIOXINS AND FURANS - UNITS: NG/KG 

1,2,3,4,6,7 ,8-HEPTACHLORODIBENZO-p-DIOXIN NA 5.98 NA 45.383 J NA 
·----- -I-· 

1 ,2,3,4,6, 7,8-HEPTACHLORODIBENZOFURAN NA 1.292 NA 4.596 NA 
1----- ·······- -- .. 

1 ,2,3,4,7,8,9-HEPTACHLORODIBENZOFURAN NA NO [0.112] U NA NO [1.303] U NA 

WRSUMP010 

WRSUMP01 0(3-5) 

08/05/1998 

3.00 

NO [2.1] U 

NO [2.1] U 

NO (2.1] U 
-·----"··-- -·-------

NO [2.1] U 

NO [4.1] U 

NO [4.1] U 

NO [4.1] U 

--

NO [41] U 

I 3.489 

I ND [0.169] U 

/ ND [0.242]-U 
1 ,2,3,4,7,8-HEXACHLORODIBENZO-p-DIOXIN NA NO (0.147] U NA NO [0.423] U NA -i -NO (0.521] U ' 
1 ,2,3,4, 7 ,8-HEXACHLORODIBENZOFURAN NA 0.372 NA NO [0.377] U 

----------
NA NO [0.306] U ----

1 ,2,3,6, 7 ,8-HEXACHLORODIBENZO-P-DIOXIN 

1 ,2,3,6, 7 ,8-HEXACHLORODIBENZOFURAN 

1 ,2,3, 7,8, 9-HEXACHLORODIBENZO-P-DIOXIN 

1 ,2,3, 7 ,8-PENTACHLORODIBENZO-p-DIOXIN 

1 ,2,3, 7,8-PENTACHLORODIBENZOFURAN 

2,3,4,6,7,8-HEXACHLORODIBENZOFURAN 

2,3, 7,8-TETRACHLORODIBENZOFURAN 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) 

OCTACHLORODIBENZO-p-DIOXIN 

OCTACHLORODIBENZOFURAN 

PENTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

PENTACHLORINATED DIBENZOFURANS, (TOTAL) 

() 
(J 
CJ 
~-~ 
-1 .... 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NO [0.137] U NA 

NO [0.105] U NA 

NO [0.131] U NA 
NO [0.178] U NA 

NO [0.121] U NA 
NO [0.118] U NA 

0.379 0.285 

12.649 NA 

1.292 NA 

1.704 NA 

1.67 NA 

142.733 NA 

3.42 NA 

NO [0.178] U NA 
0.691 NA 

1.766 NA NO [0.303] U 
6.676 NA NO [0.208] U 

NO [0.283] U NA NO [0.349] U 
--- ---------------

NO [0.34] U 
1---------

NA NO [0.375] U 
15.63 NA NO [0.276] U 

NO [0.346] U NA ND [0.281] U 
5.073 NA 2.331 

114.417 NA 3.489 
4.596 NA 0.642 
17.318 NA NO [0.303] U 
18.653 NA NO [0.208] U 

1360.688 J NA 258.771 
6.91 NA 0.973 J 

NO [0.34] U NA NO [0.375] U 
93.038 NA NO [0.275] U -

.. 

.. 

0 
N 
-J 
00 
<:o ,_.. 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

WRSUMP008 WRSUMP008 WRSUMP008 WRSUMP010 WRSUMP010 
WRSUMP08(0-0.5) WRSUMP008(3-5) WRSUMP008(3-5)FD WRSUMP01 0(0-.5) WRSUMP1 0(0-0.5) 

07/30/1998 07/30/1998 07/30/1998 08/0511998 08/05/1998 
0.00 3.00 3.00 0.00 0.00 

TETRACHLORINATED DIBENZOFURANS, (TOTAL) NA 0.904 NA 16.629 NA 

EXPLOSIVES- UNITS: UG/KG 

NO DETECTED COMPOUNDS 

c.") 
CJ 
C) 
~t. ... 
.. .!. 
'i.\.~ 

---- ---
NA NA NA NA NA 

--·-

WRSUMP010 

WRSUMP010(3-5) 

08/05/1998 

3.00 

2.331 

NA 

0 

~ 
(X) 
..0 
J\_) 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

PESTICIDES - UNITS: UG/KG 

ALPHA BHC (ALPHA HEXACHLOROCYCLOHEXANE) 

GAMMA BHC (LINDANE) 

HEPTACHLOR 

HEPTACHLOR EPOXIDE 

p,p'-DDD 

p,p'-DDE 

p,p'-DDT 

POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 

PCB-1254 (AROCHLOR 1254) 

DIOXINS AND FURANS - UNITS: NG/KG 

1 ,2,3,4,6, 7,8-HEPTACHLOROOIBENZO-p-OIOXIN 

1 ,2,3,4,6,7,8-HEPTACHLOROOIBENZOFURAN 

1 ,2,3,4, 7,8,9-HEPTACHLORODIBENZOFURAN 

1 , 2, 3, 4, 7, 8-HEXACHLORODI BENZO-p-DIOXIN 

1 ,2,3,4,7 ,8-HEXACHLORODIBENZOFURAN 

1 ,2,3,6,7 ,8-HEXACHLOROOIBENZO-P-OIOXIN 

1 ,2,3,6,7,8-HEXACHLORODIBENZOFURAN 

1,2,3, 7,8,9-HEXACHLORODIBENZO-P-OIOXIN 

1 ,2,3, 7,8-PENTACHLOROOIBENZO-p-DIOXIN 

1 ,2,3, 7,8-PENTACHLORODIBENZOFURAN 

2,3,4,6,7,8-HEXACHLORODIBENZOFURAN 

2,3,7,8-TETRACHLORODIBENZOFURAN 

HEPTACHLORINATEO DIBENZO-p-OIOXINS, (TOTAL) 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEXACHLORINATEO DIBENZOFURANS, (TOTAL) 

OCTACHLORODIBENZO-p-OIOXIN 

OCTACHLOROOIBENZOFURAN 

PENTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

PENTACHLORINATED DIBENZOFURANS, (TOTAL) 

(~ 
(' ..... 
. , •• rio-) , .. :) 

~~ 
-1 

WRSUMP015 WRSUMP015 

WRSUMP015(0-.5) WRSUMP15(0-0.5) 

08/11/1998 08/11/1998 

0.00 0.00 

NA NO [1.9] U 

NA ND [1.9] U 

NA ND [1.9] U 

NA ND [1.9) U 

NA ND [3.9] U 

NA ND [3.9] U 

NA ND [3.9] U 

NA ND [39] U 

50.774 NA 

3.529 NA 

NO [0.44] U NA 

NO [0.546] U NA 

0.892 NA 

1.086 NA 

ND [0.347] U NA 

1.983 NA 

NO [0.366] U NA 

NO [0.266] U NA 

ND [0.509] U NA 

ND [0.314] U NA 

93.777 NA 

3.529 NA 

4.624 NA 

2.965 NA 

2365.526 NA 

8.123 NA 

ND [0.366) U NA 

0.442 NA 

WRSUMP015 WRSUMP015 WRSUMP016 
WRSUMP015(3-5) WRSUMP015(3-5)FD WRSUMP016(0-.5) 

08/11/1998 08/11/1998 08/11/1998 
3.00 3.00 0.00 

ND [1.9] U NA NA 
ND [1.9] U NA NA 

. -----------· 
ND [1.9] U NA NA 
ND [1.9] U NA NA 

··ND [3.9] U NA NA 
ND [~.9] U NA NA 
ND [3.9] U NA NA 

ND [39] U NA NA 

4.87 114.306 68.119 
ND [0.249) U 3.488 6.913 
ND [0.333] U ND [0.407] U ND [0.978] U 
ND [0.469) U ND [0.574] U ND [0.424] U 

ND [0.496) U ND [0.313] U 1.291 
ND [0.262] U ND [0.321] U 2.888 
ND [0.33) U ND [0.209] U ND [0.318) U .. 

ND [0.311] U 2.345 3.13 

ND [0.306) U ND [0.506) U ND [0.297] U 
ND [0.21] U ND [0.27] U ND [0.392] U 

ND [0.484) U ND [0.306] U ND [0.466] U 

ND [0.358] U NO [1.023) U ND [0.669] U 

9.552 214.064 128.774 

ND [0.249) U 3.488 6.913 
ND [0.262] U 

·t---· . 
6.119 26.181 

ND [0.33] U 1.317 7.66 

224.073 3804.85 1138.3 

ND [0.776] U 20.511 15.102 
ND [0.306) U ND [0.506] U ND [0.297] U 

ND [0.22] U 0.952 ND [0.409] U 

WRSUMP016 

WRSUMP016(0-.5)FD 

08/11/1998 

0.00 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

63.287 

8.315 

NO [0.571] U 

ND [0.502] U 

1.661 

2.323 

NO [0.182] U 

4.556 

1.041 

NO [0.283) U 

ND [0.266] U 

NO [0.426] U 

121.556 

8.315 

28.949 

5.064 ..,.,., 

1072.068 . ;jj;;·~ 

15.886 

1.041 

2.552 

I 

_... ... ,, 

0 
N 
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00 
co 
w 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

WRSUMP015 WRSUMP015 WRSUMP015 WRSUMP015 WRSUMP016 
WRSUMP015(0-.5) WRSUMP15(0-0.5) WRSUMP015(3-5) WRSUMP015(3-5)FD WRSUMP016(0-.5) 

08/11/1998 08/11/1998 08/11/1998 08/11/1998 08/11/1998 

0.00 0.00 3.00 3.00 0.00 

TETRACHLORINATED DIBENZOFURANS, (TOTAL) ND [0.314] U NA ND [0.358) U I ND [1.023) U ND [0.669) U 

EXPLOSIVES - UNITS: UG/KG 
NO DETECTED COMPOUNDS 

0 
Cj 
~.) 
~A 
-.j 
rf): 

--
NA 

--

-- --
NA NA NA NA 

WRSUMP016 
WRSUMP016(0-.5)FD 

08/11/1998 

0.00 

ND [0.426) U 

NA 

0 
i'V 
...J 
00 
co 
--b 



Location: 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

WRSUMP016 WRSUMP016 WRSUMP019 WRSUMP019 WRSUMP019 WRSUMP019 

Sample Number: WRSUMP16(0-0.5) WRSUMP016(3-5) WRSUMP019(0-.5) WRSUMP019(3-5) WRSUMP019(3-5) WRSUMP19(0-0.5) 

Date Sampled: 08/11/1998 

Depth (ft.): 0.00 

PESTICIDES - UNITS: UG/KG 

ALPHA BHC (ALPHA HEXACHLOROCYCLOHEXANE) NO (1.8] UJ 

GAMMA BHC (LINDANE) NO [1.8] UJ 
-----

HEPTACHLOR NO [1.8] UJ 

HEPTACHLOR EPOXIDE NO [1.8] UJ 

p,p'-DDD NO [3.6) UJ 

p,p'-DDE NO [3.6] UJ 

p,p'-DDT NO [3.6] UJ 

POLYCHLORINATED BIPHENYLS- UNITS: UG/KG 

PCB-1254 (AROCHLOR 1254) NO (36] U 

DIOXINS AND FURANS - UNITS: NG/KG 

1 ,2,3,4,6, 7, 8-HEPTACHLORODIBENZO-p-DIOXIN NA 

1,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN NA 

1,2,3,4,7,8,9-HEPTACHLORODIBENZOFURAN NA 
---

1,2,3,4, 7 ,8-HEXACHLORODIBENZO-p-DIOXIN 

1,2,3,4, 7 ,8-HEXACHLORODIBENZOFURAN 

1,2,3,6, 7,8-HEXACHLORODIBENZO-P-DIOXIN 

1,2,3,6, 7 ,8-HEXACHLORODIBENZOFURAN 

1,2,3, 7,8,9-HEXACHLORODIBENZO-P-DIOXIN --
1,2,3, 7 ,8-PENTACHLORODIBENZO-p-DIOXIN 

1 ,2,3,7,8-PENTACHLORODIBENZOFURAN 

2,3,4,6,7 ,8-HEXACHLORODIBENZOFURAN 

2,3,7,8-TETRACHLORODIBENZOFURAN 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) 

OCTACHLORODIBENZO-p-DIOXIN 

OCTACHLORODIBENZOFURAN 

PENTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 
- --

PENT ACHLORINATED Dl BENZOFURANS, (TOTAL) 

r:"') 
(J 
(~j 

~--~ ..., 
•..J 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
-------

NA 

08/11/1998 08/12/1998 

3.00 0.00 

ND[2]U NA 

ND[2] U NA 
1----· NA ND[2] U 

ND[2] U NA 

ND[4] U .. NA 

NO [4] U NA 
ND[4] U NA 

NO (40] U NA 

3.92 23.021 

0.328 4.267 

NO [0.216] U NO (0.218] U 

NO [0.425) U NO [0.346] U 

NO [0.359] U 0.897 

NO [0.237] U 0.785 

NO [0.239) U NO [0.179] U 

NO [0.282] U 0.754 

NO [0.316) U NO [0.251] U 

NO [0.176] U NO [0.205] U 

NO [0.35] U NO [0.263] U 

NO [0.293] UJ NO [0.216) U 

7.917 41.298 

0.638 4.267 

NO [0.237] U 1.539 

NO [0.239] U 4.396 

333.89 357.467 

1.098 17.475 

NO [0.316) U NO [0.251] U 
-·--------·--- .. 

NO (0.183] U 2.667 

·---·-----
08/12/1998 08/13/1998 08/13/1998 

3.00 3.00 0.00 

NA NO [1.9] U NO [1.9] U 

NA NO [1.9] U NO [1.9] U 

NA NO [1.9] U 
!---· 

NO [1.9) U 
---·---------

NA NO [1.9) U NO [1.9] U 

NA NO [3.8] U NO [3.7] U 

NA NO [3.8] U 30 

NA NO (3.8] U 12 

NA NO [38] U 

~ ND;~JU 
0.945 NA 

NO [0.111] U NA 
-·~ 

NO {0.148] U NA i NA 

NO [0.365) U NA NA 

NO [0.202] U NA NA 

NO [0.204) U NA NA 

NO [0.135) U NA I NA 

NO [0.242) U NA NA 

NO [0.22] U NA NA 
··-·· 

NO [0.136) U NA NA 

NO [0.198] U NA NA 

NO [0.32] U NA NA 

2.478 NA NA 
-----~--

NO [0.111] U NA NA 

NO [0.204) U NA NA 

NO [0.135) U NA NA 

63.714 NA NA 

NO {0.169] U NA NA 

NO (0.22) U NA I NA 

I 
··-

NO [0.142) U NA NA 

..... 
. . 
t • 

0 
N 
~ 
co 
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Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

WRSUMP016 WRSUMP016 WRSUMP019 WRSUMP019 WRSUMP019 
WRSUMP16(0-0.5) WRSUMP016(3-5) WRSUMP019(0-.5) WRSUMP019(3-5) WRSUMP019(3-5) 

08/11/1998 08/11/1998 08/12/1998 08/12/1998 08/13/1998 

0.00 3.00 0.00 3.00 3.00 

TETRACHLORINATED DIBENZOFURANS, (TOTAL) NA ND [0.293] U ND [0.216] U ND [0.32] U NA 

EXPLOSIVES -UNITS: UG/KG 

NO DETECTED COMPOUNDS 

C? 
(J 
(_ ... , . ,.J 

~~ .,. 
... ' 
C': 

NA NA NA NA NA 
- --

WRSUMP019 

WRSUMP19(0-0.5) 

08/13/1998 
0.00 

NA 

----· 
NA 
----

~ 
;.'f 
~ 
U) 
0) 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

PESTICIDES - UNITS: UG/KG 

ALPHA BHC (ALPHA HEXACHLOROCYCLOHEXANE) 
GAMMA BHC (LINDANE) 

HEPTACHLOR 

HEPTACHLOR EPOXIDE 

p,p'-DDD 
------· 
p,p'-DDE 

p,p'-DDT 

POLYCHLORINATED BIPHENYLS- UNITS: UG/KG 

PCB-1254 (AROCHLOR 1254) 

DIOXINS AND FURANS - UNITS: NG/KG 

1 ,2,3,4,6, 7 ,8-HEPTACHLORODIBENZO-p-DIOXIN 

1 ,2,3,4,6, 7 ,8-HEPTACHLORODIBENZOFURAN 

1 ,2, 3,4, 7,8, 9-HEPTACHLORODIBENZOFURAN 

1 ,2,3,4, 7 ,8-HEXACHLORODIBENZO-p-DIOXIN 

1 ,2,3,4,7,8-HEXACHLORODIBENZOFURAN 

1 ,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN 

1 ,2,3,6, 7 ,8-HEXACHLORODIBENZOFURAN 

1 ,2,3,7,8,9-HEXACHLORODIBENZO-P-OIOXIN 

1,2,3, 7 ,8-PENTACHLOROOIBENZO-p-OIOXIN 

1,2,3, 7,8-PENTACHLOROOIBENZOFURAN 

2,3,4,6, 7 ,8-HEXACHLOROOIBENZOFURAN 

2,3, 7,8-TETRACHLORODIBENZOFURAN 

HEPTACHLORINATEO DIBENZO-p-DIOXINS, (TOTAL) 

HEPTACHLORINATED OIBENZOFURANS, (TOTAL) 

HEXACHLORINATEO OIBENZO-p-DIOXINS, (TOTAL) 

HEXACHLORINATEO DIBENZOFURANS, (TOTAL) 

OCTACHLOROOIBENZO-p-DIOXIN 

OCTACHLOROOIBENZOFURAN 

PENTACHLORINATED DIBENZO-p-OIOXINS, (TOTAL) 

PENTACHLORINATEO DIBENZOFURANS, (TOTAL) 

C? 
(j 
CJ 
~;. 

·1 

-j 

WRSUMP021 WRSUMP021 

WRSUMP021(0-.5) WRSUMP021 (0-.S)FD 

07/30/1998 07/30/1998 

0.00 0.00 

NA NA 

NA NA 

NA NA 
··------

NA NA 

NA NA 
-------··-- t-- ··-

NA NA 

NA NA 

-------------
NA NA 

11.688 NA 

2.999 NA 

NO [0.16] U NA 

NO [0.214] U NA 

0.351 NA 

0.488 NA 

NO [0.187] U NA 

NO [0.19) U NA 

NO [0.224] U NA 

NO (0.147] U NA 

NO [0.21] U NA 

NO [0.153) U 0.481 

22.591 NA 

2.999 NA 

2.294 NA 

4.417 NA 

181.597 NA 

5.112 NA 

N0[0.224] U NA 
---~---· 

0.961 NA 

WRSUMP021 WRSUMP021 WRSUMP021 
WRSUMP21(0-0.5) WRSUMP021 (3-5) WRSUMP021 (3-S)FD 

07/30/1998 07/30/1998 07/30/1998 
. -

0.00 3.00 3.00 
------·· 

~-

NO [1.8] U NO [1.9] U NA 
NO [1.8] U NO [1.9] U NA 
NO [1.8] U NO [1.9] U NA 

-··-·- ·--· --------··-- ----------
NO [1.8] U NO [1.9] U NA 

~- ND[3.7]U NO (3.7) U NA 
--------

____ r-.IEP-71 u NO [3.7] U NA 
NO [3.7] U NO [3.7] U NA 

NO (37) U NO [38] U NA 

NA 9.634 NA 
NA 1.024 NA 
NA NO [0.231) U NA 
NA NO [0.158] U NA 
NA 0.303 NA 
NA 0.419 NA 
NA NO [0.113] U NA 
NA 0.661 NA 
NA NO [0.195] U NA 
NA NO [0.086) U NA - ·-- -----
NA NO (0.127] U NA 
NA 0.388 0.395 

--· ··-------- ·--
NA 26.156 NA 
NA 2.524 NA 

------------
NA 6.028 NA 
NA 0.93 NA 

----
NA 365.205 NA 
NA 1.471 NA 
NA NO (0.195] U NA 
NA NO [0.088] U NA 

i 

0 
tv 
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00 
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Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

WRSUMP021 WRSUMP021 WRSUMP021 WRSUMP021 WRSUMP021 
WRSUMP021 (0-.5) WRSUMP021 (0-.5)FD WRSUMP21(0-0.5) WRSUMP021 (3-5) WRSUMP021 (3-5)FD 

07/30/1998 07/30/1998 07/30/1998 07/30/1998 07/30/1998 
0.00 0.00 0.00 3.00 3.00 

TETRACHLORINATED DIBENZOFURANS, (TOTAL) 

0:_9 -~t-~_:_: ··-- -- NA I NO [0.134) u 

I 

NA 

EXPLOSIVES - UNITS: UG/KG 

NO DETECTED COMPOUNDS 
----

0 
C"l 
(.;;::, ... _; 

f--~ 

'] 
CJJ 

-·--·· 

NA NA NA 
-- ---- ---

0 
l'\:) 

~ 
co 
c.o 
00 



Location 

Sample Number 

Date Sampled 

Depth (ft.) 

METALS - UNITS 

ALUMINUM 

ANTIMONY --
ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, HEXAVALENT 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 
-------
POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 

C) 
tJ 
t:J 
~-4. 

~J 
C..C: 

LH-DL27-01 

LH-DL27-01 

06/24/1993 

1.50 

15300000 

NO [3000] U 
r-,;m [1000J u 

1330000 
----

NA 

NO [1000] U 

1230000 

NA 

13200 

12500 

4440 

12600000 

6900 

1510000 

111000 

170 

NA 

898000 

NO [1000) U 

NO [1000] U 

NA 

48100 

NA 

NA 

42700 
---

LH-DL29-01 

LH-DL29-01 

06/25/1993 
---

2.00 

30700000 

NO (3000] U 

4600 

58000 

NA 

3/3/1900 8 

853000 

NA 

23500 

3990 

4040 

29300000 

6700 

1410000 

29900 

NO [100] U 

NA 

1780000 

NO [1000) U 

NO [1000] U 

NA 

12500 

NA 
I 

NA 

31500 
-

LH-S01-01 

LH-S01-01_1 

06/26/1993 

0.50 

17200000 

5600 

3000 

Metals in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S01-01 LH-S01-01 LH-S01-02 LH-S01-02 

LH-S01-01_2 LH-501-01_3 LH-S01-02_1 LH-S01-02_2 

06/26/1993 06/26/1993 06/26/1993 06/26/1993 

5.70 7.90 0.50 5.00 

8970000 10000000 31400000 6210000 

3000 NO [3000] U NO (3000] U NO [3000] U 
-- 2400 --"-----

1------
2800 1100 1500 

LH-S01-02 

LH-S01-02 3 

06/26/1993 

14.40 

12100000 

NO [3000] U 

3200 
-~------~---~--~~- --~-- r-----------~-------

123000 63600 92800 106000 69900 55300 

NA NA NA .. NA NA NA 

NO [1000] U NO [1000] U NO [1000] U NO [1000} U NO [1000} U NO [1000] U 
1890000- 211000()-

r-----~----

857000 836000 810000 895000 

NA NA NA NA NA NA 
14400 27300 15800 24500 7300 20700 

5100 14200 12000 7100 6700 7000 

5700 9300 11500 8000 6200 7400 

21700000 27500000 10500000 18000000 10700000 17800000 

9900 8000 13300 13600 5800 10500 
--

1080000 1380000 3010000 2140000 1200000 4870000 

37200 89900 242000 53000 57500 234000 

NO [100] U NO [100] U NO [100] U NO [100] U NO [100) U NO [100] U 

NA NA NA NA NA NA 

649000 692000 913000 1480000 497000 1430000 

NO [1000] U NO [1000) U NO [1000] U NO [1000] U NO [1000] U NO [1000] U 

NO [1000] U NO [1000) U NO [1000] U NO [1000] U NO [1000] U NO [1000) U 

NA NA NA NA 
----NA --

NA 

21000 23600 55300 25400 20100 54600 

NA ~NA --r----- -NA . --··-· 

NA NA NA 
--c------ NA NA NA NA NA NA 

------- - -- ·-----~---------·- ~------

44200 44500 57700 38200 29600 89100 

LH-5017-01 

LH-5017-01_1 

08/08/1993 

0.50 

1240000 

NO [5000) U 

500 
----

29900 

NA 

NO [1000] U 

115000 

NA 

NO [1000] U 

NO [2000] U 

NO [1000] U 

16500000 

1700 

48700 

87400 

NO [100] U 

NA 

127000 

NO [500] U 

NO [1000] U 

NA 

3500 

NA 

NA 

NO (3000] U 

LH-S017-01 

LH-5017-01_2 

08/08/1993 

2.50 

1060000 

NO [5000) U 

600 
-~-------

38500 

NA 

NO [1000) U 

292000 

NA 

NO [1000] U 

NO [2000] U 

1300 

2150000 

1900 

88400 

25000 

NO [100] U 

NA 

NO [100000] U 

NO [500) U · 

NO [1000] U 

NA 

2900 

NA 

NA 

8100 

0 
l\:) 

-.J 
co 
(!:> 

co 



Location 

Sample Number 

Date Sampled 

Depth (ft.) 

METALS - UNITS 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, HEXAVALENT 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 

C) 
(;;,) ,...,, 
l_...,...J 

~-~ 

(}) 
C:~· 

LH-S017-02 

LH-S017 -02 1 

08/08/1993 

0.50 

1710000 

NO [5000] U 

1000 

68400 

NA 

NO [1000] U 

252000 

NA 

7000 

NO [2000] U 

1500 

3060000 

2300 

90500 

97400 

NO [100] U 

NA 

113000 

NO [500] U 

NO (1000] U 

NA 

3700 

NA 

NA 

14300 

LH-S017-02 
LH-S017-02 2 

08/08/1993 

2.50 

1740000 

NO [5000] U 

1140 --
64000 

NA 

NO [1000] U 

177000 

NA 

NO [1000] U 

NO [2000] U 

1900 

3120000 

1500 

71500 

102000 

NO [100] U 

NA 

110000 

NO (500] U 

NO [1000] U 

NA 

3400 

NA 

NA 

44800 
- --

Metals in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S018-01 LH-S018-01 LH-S018-01 LH-S02-01 
LH-S018-01 1 LH-S018-01 2 LH-S018-01 3 LH-S02-01 1 

08/08/1993 08/08/1993 08/08/1993 06/26/1993 

0.50 1.10 5.00 0.50 
-

f--------
7220000 10100000 7950000 9450000 

NO [5000] U NO [5000] U NO [5000] U 5100 

3310 2800 2900 5300 
--~-------1------------ -----~--

t------:t-9600-oo-55300 45800 24200 

NA NA N~ NA 

NO [1000] U NO [1000] U NO [1000) U NO [1000) U 
--------- -----------.-------

589000 893000 507000 895000 

NA NA NA NA 

18900 14300 7000 22100 

NO [2000] U NO [2000] U NO [2000] U 7000 

3000 3400 2600 7400 

17800000 18900000 12000000 47200000 

8000 2300 6400 20100 

598000 674000 570000 558000 
1-------

152000 65400 15100 242000 

NO [100] U NO [100) U NO (100] U NO [100] U 

NA NA NA NA 

221000 288000 147000 522000 

NO [500] U NO [500) U NO [500] U NO [1000] U 
----

LH-S02-01 LH-S02-02 LH-S02-02 
-------

t:H~so2-o2_-1 
f--.---- -

LH-S02-01_2 LH-S02-02_2 
-----·---

06126/1993 06/26/1993 06/26/1993 
--t---

4.00 0.50 4.00 

--
36100 54600 13700000 

NO [3000] U NO [3000] U NO [3000] U 
1900 I-- 1700 4700 

-------------~---- ---------- - -------------~ 

1400000 1750000 1580000 

NA NA NA 

NO [1000] U NO [1000] U NO [1000] U 
------- -------~ 

1050000 1020000 787000 

NA NA NA 

10700 11400 14300 

6400 6300 5700 

4700 4000 5600 

13500000 12100000 40800000 

7100 7100 _j- 7300 

717000 452000 676000 

79100 141000 106000 

NO [100] U NO [100) U NO [100] U 

NA NA NA 

555000 453000 I 615000 

NO [1000] U NO [1000] U NO [1000] U 

NO (1000] U ND [1 000] U __ NO [1000] U NO [1000] U NO [1000) U NO [1000] U NO [1000) U 

NA NA -~NA NA f--- NA NA NA 

9200 12700 11600 84200 8360000 7130000 ' 30900 
--------

NA NA NA NA NA NA NA 
- --

NA NA NA NA NA NA I NA 

15600 22300 16100 101000 21100 15800 I 236oo 

LH-S021·01 
LH-S021-01 1 

-
08/0611993 

1.00 

1190000 

NO [3000] U 

NO [1000) U 
---------------

61800 

NA 

NO [1000] U 

181000 

NA 

2100 

1000 

1900 

1310000 

1800 

96500 

13800 

NO [100] U 

NA 

98000 

NO [1000] U 

NO [1000) U 

NA 

9000 
------------

NA 

NA 

3800 

-

0 
l\:> 
'""1 
co 
a 
a 



Metals in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location LH-5021-01 LH-5021-02 LH-5021-02 LH-5021-02 LH-5025-0~025-01 LH-5025-~ LH-5025-02 LH-5025-02 

~-~p~e Nu~:er L~:~~:.~~~- 2 L~:~~~.~~!- 1 L~:~~:.~~!- 2 L~:~~:.~:o!_ 3 L~:~~:.~:0~-~~~~-~]~2 L~~~~~-~~~-t-L~~5~~5-_02_ 2 LH-5025-02 3 I 
a e amp e 08/0611 ~~.) 08/06/1993 08/06/1993 08/06/1993 08/06/1993 08/06/1993 08/06/1993 08/06/1993 08/06/1993 

Depth (ft.) 3.50 0.50 2.00 3.40 0.50 5.00 0.50 1.50 3.50 
METALS - UNITS 

- I 
ALUMINUM 1510000 2070000 1950000 1700000 3460000 12700000 19400000 20900000 18700000 
ANTIMONY NO (3000] U ND [3000] U -- ND [3000] U 4500 3400 1600 ND [30oofu ____ N0[3000] U ND[3000]U--

----,-
ARSENIC ND [1000] U ND [1000] U ND [1000] U NO [1000] U 4900 2700 9300 7200 4100 
BARIUM 615oo 79ooo-f-- 698oo 1---- · 484oo 182ooo--- -- 228ooo-- --159ooo___ --f34ooo -----669oo ___ _ 

BERYLLIUM NA NA NA NA N~ NA NA NA NA 

CADMIUM ND [1000] U ND [1000] U ND [1000] U ND [1000] U ND [1000] U ND [1000] U ND [1000] U ND [1000] U ND [1000] U 
CALCIUM 203000 218000 242000 170000 472000 - • 1840000 2070000 1390000 1140000 

CHROMIUM, HEXAVALENT NA NA NA NA NA NA NA NA NA 
CHROMIUM, TOTAL 3900 33500 11300 4800 108000 14100 30100 35200 17700 
COBALT 1000 ND [1000] U ND [1000] U ND [1000] U 1400 7100 7200 6600 4800--

COPPER 2500 6700 7300 6500 6700 3800 8400 8300 5300 -
IRON 1900000 1540000 --- 2030000 1380000 10400000 13200000 32400000 120000000 17200000 I 

LEAD _____j 1900 17700 9900 3000 210000 10600 I 13200 13700 9300 
1 

MAGNESIUM _ __j 113000 94400 129000 116000 175000 1400000 l 1770000 1430000 1490000 

MANGANESE 10900 8600 13900 11300 199000 145000 I 195000 272000 136000 

1
MERCURY ND (100] U ND [100] U ND [100] U ND [100] U ND [100] U ND [100] U f ND [100] U ND [100] U ND [100] U 
NICKEL NA NA NA NA NA NA l NA NA NA 

POTASSIUM 119000 58200 I 126000 127000 I 171000 I 621000 1540000 1650000 867000 

SELENIUM ND [1 000] U ND [1000] U ND [1000] U ND [1 000] U ND (1000] U ND [1 00~] U ND [1 000] U ND [1 000] U ND [1 000] U 
I --~-
SILVER ND [1000] U ND [1000] U ND [1000] U ND [1000] U ND [1000] U ND [1000] U ND [1000] U ND [1000] U ND [1000] U 

---~ ----------1----- -- . 
SODIUM NA NA NA NA NA NA NA NA NA 

I STRONTIUM 16700 5500 7300 5200 3600 33800 466~~ 38100 . 26700 
!THALLIUM NA NA NA NA NA NA NA NA NA I 

!VANADIUM NA NA NA NA NA NA NA NA NA--

IziNC 5ooo 
1 

46200 367oo 24300 1 88600 ~----- 22ooo 13oooo 111oooo ' 

w 
C~) 
("") 

~---~ 
[I) 
~~· 

29700 

0 
N 
-..J 
c.o 
0 
~ 



Location 

Sample Number 

Date Sampled 

Depth (ft.) 

METALS - UNITS 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM --
CADMIUM 

CALCIUM 

CHROMIUM, HEXAVALENT 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 

0 
C;) 
(:) 
~ll 

CD 
c·v 

LH-S026-01 

LH-5026-01_1 

08/08/1993 

0.50 

8410000 
NO [5000] U 

3100 
230000 

NA 

NO (1000] U 

1350000 
NA 

123000 
5000 
14800 

10900000 
61000 
235000 
185000 

NO [100] U 

NA 

NO [1 00000] U 

NO [500] U 

ND [1000) U 

NA 

9000 
NA 

NA 

98600 

LH-S026-01 

LH-S026-01_2 

08/08/1993 

3.50 

8500000 
ND [5000] U 

2300 
26900 

NA 

ND {1000) U 

530000 
NA 

7600 
NO [2000] U 

3000 
10300000 
370000 
638000 
15200 

NO (100] U 

NA 

269000 
NO [500) U 

ND [1000] U 

NA 

12900 
NA 

NA 

18800 

Metals in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S026-02 LH-S026-02 LH-S026-02 LH-S03-01 

LH-S026-02_1 LH-5026-02_2 LH-S026-02_3 LH-S03-01_1 

08/08/1993 08/08/1993 08/08/1993 07/10/1993 

0.50 1.00 3.50 0.00 

2300000 2360000 2390000 9930000 
NO [5000] U ·No [5000J u NO [5000] U NO (3000] U 

4800 3500 3100 1800 
62600 37900 

r--
51800 774000 

NA NA Nli NA 

NO (1000] U NO [1000] U NO [1000) U NO (1000] U 

1660000 1730000 908000 2060000 
NA NA NA NA 

80000 NO [1000] U 18800 18200 
NO [2000) U NO [2000) U NO [2000) U 9300 

4700 1600 2200 3700 
4730000 3070000 3920000 25300000 
380000 950000 27000 13000 

r--
298000 293000--1-- 303000 1220000 
246000 62500 55700 226000 

NO [100] U NO [100] U NO (100) U NO [100) U 

NA NA NA NA 

NO [100000] U NO [1 00000] U NO [100000] U 598000 
ND [500] U ND (500] U NO (500) U NO [1000] U 

NO [1000] U NO [1000] U NO [1000) U ND [1000] U 
NA NA NA NA 

8300 NO [10000) U 10500 98400 
NA NA NA NA 

NA NA NA NA 

29300 12200 10300 48600 

LH-S03-01 LH-S03-02 

LH-S03-01_2 LH-S03-02 1 
07/10/1993 07/10/1993 

4.00 0.00 
·-· 

9130000 5030000 
NO [3000] U NO [3000] U 

1600 1900 
·-· ------- -----
165000 1620000 

NA NA 

NO [1000] U NO [1000) U 

1580000 558000 
NA NA 

15400 28500 
8300 3300 
2800 1800 

20900000 24100000 
10700 6800 

1200000 265000 
120000 54900 

NO [100] U NO [100] U 

NA NA 

467000 247000 
NO [1000) U NO {1000] U 

NO [1000] U NO [1000] U 
NA NA 

32400 50700 
NA NA 

NA NA 
34000 35000 

L_ 

LH-S03-02 

LH-S03-02 2 

07/10/1993 

4.00 

14100000 
NO [3000] U 

1600 
---------

304000 
NA 

NO [1000] U 

483000 
NA 

14700 
4500 
3400 

17800000 
6500 

955000 
28900 

NO [100) U 

NA 

557000 
ND [1000) U 

NO [1000] U 

NA 

17300 
NA 

NA 

22700 

LH-S04-01 

LH-S04-01 1 

07/09/1993 

0.00 

--
4240000 

--------·· 
NO [3000] U 

ND [2200) U 
~---- ~-----·--. 

NO (46500) U 

NA 

NO [1400) U 

622000 
NA 

NO [12500] U 

4100 
2400 

11400000 
8600 

140000 
206000 

NO [100] U 

NA 

187000 
NO [1000) U 

NO [1000] U 

NA 

NO [1000] U 

NA 
--

NA 

11900 

0 
N 
--J 
(.0 
0 
tv 



Location 

Sample Number 

Date Sampled 

Depth (ft.) 

METALS- UNITS 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, HEXAVALENT 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 

0 
C) 
CJ 
~~\ 

UJ 
(..~· 

LH-S04-01 

LH-S04-01 2 

07/09/1993 

4.00 

3160000 

NO (3000) U 

NO [1200] U 

NO [57600] U 

NA 

NO [1000] U 

449000 

NA 

NO (9700] U 

1900 

1700 

5890000 

7200 

141000 

89600 

NO [100) U 

NA 

183000 

NO [1000) U 

NO [1000) U 

NA 

NO [1000) U 

NA 

NA 

11400 

LH-S04-02 

LH-S04-02 1 

07/09/1993 

0.00 

7060000 

3200 

NO [2500] U 

NO [71200] U 

NA 

NO [1000] U 

1590000 

NA 

NO [13400] U 

3200 

2800 

14200000 

32900 

355000 

121000 

NO [100] U 

NA 

292000 

NO [1000] U 

NO [1000] U 

NA 

11800 

NA 

NA 

15500 

Metals in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S04-02 LH-S05-01 LH-S05-01 LH-S05-02 

LH-S04-02 2 LH-S05-01 1 LH-S05-01 2 LH-S05-02 1 

07/09/1993 07/09/1993 07/09/1993 07/09/1993 

4.00 0.00 3.00 0.00 

-1---------~---- --------
6770000 5060000 19300000 10100000 

----------::----

NO [3000] U 4200 NO [3000] U NO [3000] U 

NO [1800) U NO [1900] U _ NO [1200] U ND [1600] U 
---·- - ·-------------- t---c--------

NO [76300] U NO [75900) U NO [78300] U NO [176000] U 
---------

NA NA NA · NA 

NO [1000) U NO [1000] U NO [1000] U NO [1000) U 

1270000 462000 997000 1390000 

NA NA NA NA 

NO [13600] U NO [9400] U 1---t-JD [19000] U NO [13300] U 
--~-

2600 5000 5000 5700 

4000 3300 5100 4600 

16400000 104000000 20200000 18100000 

14200 11900 8100 21300 

334000 139000 909000 753000 

77700 89100 167000 133000 
--~-

NO (100] U NO [100] U __ NO [100) U NO [100] U 

NA NA NA NA 

322000 213000 1140000 583000 

NO (1000] U NO (1000] U NO (1000] U NO [1000) U 

NO [1000] U NO [1000] U NO [1000] U NO {1000] U 

NA NA NA NA 

4900 NO [1000] U 4400 6600 

NA NA NA NA 

NA NA NA NA 

LH-S05-02 

LH-S05-02 2 

07/09/1993 

3.00 

---~-

4600000 

NO [3000) U 
r-ND [1 000] U 
-------------~-- ---
NO [43700] U 

r--- NA 

NO (1000) U 

410000 

NA 

NO [6800] U 

1400 

2000 

6990000 

7800 

224000 

57200 

NO [100) U 

NA 

284000 

NO (1000] U 

NO [1000] U 

NA 

NO [1000] U 

NA 

NA 

17300 24500 25700 51500 1------11600 

LH-506-01 

LH-S06-01 1 

07/09/1993 

0.00 

10500000 

NO [3000] U 

NO [4700] U 
------
NO [51000] U 

NA 

NO [1000] U 

944000 

NA 

NO [20800) U 

5100 

4400 

40700000 

10200 

429000 

209000 

NO [100) U 

NA 

350000 

NO [1000] U 

NO [1000] U 
r----------

NA 

NO [1000) U 

NA 

NA 

33000 

LH-S06-01 I LH-S06-01 

LH-S06-01 2 LH-S06-01 3 

07/09/1993 07/09/1993 

4.00 10.00 

-~-----

14400000 9840000 

NO [3000) U 
------~-~ 

NO [3000] U 
1----------

NO (1500] U NO [1000] U 
--------------- f------------------
NO [126000] U NO (175000] U 

--
NA NA 

NO [1000) U NO [1000] U 

1130000 1750000 

NA NA 

NO [13200) U NO [12900) U 

9400 15700 

5100 6700 

14900000 8670000 

1/4/1901 8 8900 

897000 2080000 

262000 I 1560000 

NO (100] U I NO [100) U 
I 

NA I NA 

612000 762000 

NO (1000] U NO (1000) U 

NO [1000] U I NO [1000] U 

NA I NA 
3400 27800 

NA NA 

NA NA 

22400 30600 

0 
~ 
~ 
~ 
0 
w 



Location 

Sample Number 

Date Sampled 

Depth (ft.) 

METALS- UNITS 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, HEXAVALENT 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 

c;, 
(:) , ..... ) .. ,., 
~ .. 
c~ 
K.l. 

-~ 

LH-S06-02 LH-S06-02 

LH-S06-02 1 LH-S06-02_2 

07/09/1993 07/09/1993 

0.00 3.00 

13400000 9660000 
NO (3000) U NO (3000] U 

NO [1900] U NO [1400] U 

NO (81300] U NO [101000] U 

NA NA 

NO [1000] U NO [1000] U 

2030000 812000 
NA NA 

NO (19800] U NO [12400] U 

8000 9000 
3800 3700 

20600000 11600000 
5200 9600 

958000 714000 --

202000 312000 
NO [100] U NO (100] U 

NA NA 

564000 382000 
NO [1000] U NO [1000] U 

NO [1000] U NO [1000] U 

NA NA 

14000 9900 
NA NA 

NA NA 

23900 15400 

Metals in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S06-02 LH-S07-01 LH-S07-01 LH-S07-01 

LH-S06-02_3 LH-S07-01_1 LH-S07-01_2 LH-S07-01_3 

07/09/1993 06/25/1993 06/25/1993 06/25/1993 --
10.00 0.50 2.50 9.00 

11400000 13500000 27900000 24500000 
NO [3000] U NO [3000] U NO [3000] U 5040 
NO [1000] U 5400 3200 3100 

NO [190000] U 61700 242000 ~4ooo 
NA NA NA .. NA 

NO [1000) U 2340 NO [1000] U 3/5/1900 10 
1920000 1970000 940000 1260000 

NA NA NA NA 

NO [15200] U 16200 22000 18800 
71300 3690 8610 12600 
8100 7450 9310 6750 

11900000 34400000 23200000 20600000 
9800 5000 4200 6900 

2910000 688000 1670000 1470000 
1470000 206000 486000 434000 

NO [100] U NO [100] U NO [100] U NO [100] U 

NA NA NA NA 

1100000 672000 1310000 1330000 
NO [1000] U NO [1000] U NO [1000] U ND [1000) U 

NO [1000] U NO [1000] U NO [1000] U 1030 
NA NA NA NA 

39900 18900 20800 17100 
NA NA 1---NA NA 

NA NA NA NA 

45300 24900 35700 31700 

LH-S07-02 LH-S07-02 

LH-S07 -02_ 1 LH-S07-02_2 

06/25/1993 06/25/1993 

0.00 2.00 

8190000 8240000 
NO [3000] U NO [3000] U 

14700 5100 
34200 ---- 3040_0 __ 

NA NA 

4/24/1900 10 2/28/1900 2 
657000 435000 

NA NA 

22000 24500 
2260 1740 

---· 

6540 5660 
41200000 27300000 

6000 5000 
-~-

247000 261000 
81000 43400 

NO [100] U NO [100] U 

NA NA 

302000 315000 
NO [1000] U NO [1000] U 

NO [1 000) u I NO [1 000] u 
NA 1 NA 

7610 5710 
NA NA 

NA NA 

19800 I 10700 

LH-S07-02 

LH-S07-02_3 

07/09/1993 

9.00 

9420000 
NO (3000] U 

NO [1000] U 
:-c~-----------

NO [290000] U 

NA 

ND [1000) U 

1570000 
NA 

NO [10500] U 

38400 
4900 

8980000 
10900 

i 1960000 
1310000 

NO [100] U I 
NA I 

658000 1 

NO [1000] U 

1100 
NA 

31100 
NA 

NA 

21500 

LH-S08-01 

LH-S08-01_1 

07/12/1993 

0.00 

6100000 
NO [3000) U 

2000 
-------

66300 
NA 

NO [1000] U 

1510000 
NA 

9700 
5000 
2400 

11700000 
7500 

404000 
189000 

NO [100] U 

NA 

253000 
NO [1000] U 

NO [1000] U _ 
NA 

10300 
NA 

NA 

16100 

0 
N 
~ 
c.o 
0 
~ 



Location 

Sample Number 

Date Sampled 

Depth (ft.) 

METALS - UNITS 
--

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, HEXAVALENT 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

[ZINC 

(.~ 
{) 
C.:) 
r-~ 

c~ 
en 

LH-S08-01 

LH-S08-01_2 

07/12/1993 

4.00 

11800000 
NO [3000] U 

1700 
77500 

NA 

NO [1000) U 

2130000 
NA 

15000 
9500 
5500 

18200000 
11500 

1010000 
71100 

NO [100) U 

NA 

505000 
NO [1000] U 

NO [1000) U 

NA 

20400 
NA 

NA 

25700 

LH-S08-02 

LH-S08-02_1 

07/12/1993 

0.00 

5310000 
NO [3000] U 

9200 
53400 

NA 

NO [1000) U 

745000 
NA 

18800 
4100 
2300 

22500000 
8000 

264000 
196000 I 

ND [100) U 

NA 

216000 
ND (1000] U 

ND [1000] U 

NA 

5600 
NA 

NA 

22300 
---------

Metals in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S08-02 LH-S09-01 LH-S09-01 LH-S09-01 

LH-S08-02_2 LH-S09-01_1 LH-S09-01_2 LH-S09-01_3 

07/12/1993 06/26/1993 06/26/1993 06/26/1993 

4.00 0.50 5.00 6.50 
-

9500000 6920000 9860000 8050000 
NO [3000] U NO [5200) U NO [5740] U NO [6120] U 

2400 3740 3240 2570 
-------------~---

57900 NO [100000] U NO [27800] U ND [272000] U 

NA NA NA .. NA 

ND (1000) U 4160 4590 4500 
918000 

r--
1370000 1490000 1320000 

NA NA NA NA 

14800 12200 10100 10800 
-----

8800 3090 8150 8140 
3900 NO [4890] U NO (B290] U NO [9730) U 

21200000 18200000 19000000 17300000 
11400 14000 19500 18600 

858000 753000 1530000 943000 
107000 130000 91400 66200 

NO [100] U NO [53] U NO [56] U NO [53] U 

NA NA NA NA 

363000 332000 334000 390000 
NO [1000] U NO [520) U ND [574] U NO [612] U 

NO [1000] U NO [26] U NO [29] U '-------N0[31 1 u 
NA NA NA NA 

14400 NO [8870] U NO [22500] U NO [57100] U 

NA NA NA NA 
-- NA --NA NA NA 

21900 32100 49600 21700 

LH-S09-02 LH-S09-02 

LH-S09-02_1 LH-S09-02 2 

06/26/1993 06/26/1993 

0.50 5.00 

10400000 19800000 
NO [9220) U NO [6340] U 

697 2190 
--~---------- ~-----·------··-----

NO (68200] U NO [1 04000] U 

NA NA 

2490 6020 
--------

1380000 3170000 
NA NA 

10800 16300 
4560 8080 

NO [7840] U NO [8940] U 

9220000 22200000 
19500 27900 

491000 1510000 
67300 138000 

NO [52] U NO [57] U 

NA NA 

618000 1370000 
NO [922] U NO [634] U 

NO [46] U NO [32] U 

NA NA c_ 

NO (10900) U NO [42500] U 

NA NA-~ 

NAct-- NA 
20900_ 39800 

LH-S09-02 

LH-S09-02 3 

06/26/1993 

7.00 

6320000 
NO [5000] U 

NO (500) U 
-------· ------------
NO [45800] U 

NA 

ND [1250] U 

1050000 
NA 

7300 
9180 

NO [4380) U 

4280000 
10600 

1100000 
12600 

ND [50] U 

NA 

287000 
ND [500] U 

ND [25] U 

NA 

ND [20900] U 
1----- NA 

NA 
--- 16800 

LH-S10-01 

LH-S10-01 1 

06/26/1993 

0.50 

-------
7990000 
~-----

3400 
2900 

--------- ---------
109000 

NA 

NO [1000) U 
r------~--

1050000 
NA 

12900 
7900 
5600 

16500000 
7600 

I 1020000 
157000 

NO [100] U 

NA 

643000 
NO [1000L~~ 
NO [1000] U 

NA 

16200 
NA 

NA 

24900 

0 
N 
~ 
c.o 
0 
c:..n 



Location 

Sample Number 

Date Sampled 

Depth (ft.) 

METALS- UNITS 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, HEXAVALENT 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 

(j 

'") 
Cj 
~A 
(~1 

w 

LH-510-01 

LH-510-01_2 

06/26/1993 

8.50 

8010000 

5800 

1100 

86800 

NA 

ND [1000] U 
----

915000 

NA 

11000 

15500 

6500 

12900000 

4800 

1310000 

301000 

NO [100] U 

NA 

510000 

ND [1000] U 

ND [1000] U 

NA 

18600 

NA 

NA 

28500 
--

LH-S10-02 

LH-S10-02 2 

06/26/1993 

9.00 

6970000 

NO [4580] U 

NO [458] U 

NO [43200] U 

NA 

ND [2200) U 
~--------

1170000 

NA 

10900 

3920 

ND [6320] U 

8820000 

8700 

1210000 

66200 

ND [55] U 

NA 

343000 

ND [458] U 

ND [23] U 

NA 

ND [19100] U 

NA 

NA 

24900 

Metals in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S10-02 LH-S107-01 LH-5107-01 LH-S107-01 

LH-S10-02 1 LH-S107-01 1 LH-S107-01 2 LH-S107-01 3 

07/11/1993 06/26/1993 06/26/1993 06/26/1993 

0.00 0.50 1.00 2.00 

1020000Q 15000000 11100000 1--- 4700000 

3400 NO [3200] U NO [5560] U NO [3620] U 

3400 1300 2420 1430 

79400 NO [91600] U ND [62500) U ND [34200] U 

NA NA NA .. NA 

ND [1000] U NO [5060] U ND [4840] U NO [2640] U 
---~-----

1370000 2250000 1690000 650000 

NA NA NA NA 

27900 17500 16700 10800 

9300 3820 3610 1540 

87400 NO [4750] U ND [3530] U ND [3260] U 

39100000 17000000 17200000 7670000 

8800 25600 21400 11600 

594000 1200000 611000 287000 

222000 40000 77300 27700 

ND [100) U ND [54] U ND [59] U ND [49] U 

NA NA NA NA 

519000 318000 326000 224000 

ND [1000) U NO [320] U ND [556] U 724 
-----------

ND [1000) U ND [21] U ND [28] U ND [20] U 

NA NA NA NA 

9500 NO [17800] U NO [10600] U NO [4830] U 

NA NA NA NA 

NA NA NA NA 

18700 21900 17300 23400 

LH-S108-01 LH-S108-01 
LH-S108-01 1 LH-5108-01 2 

06/26/1993 06/26/1993 
---

0.50 2.00 

---
4030000 5540000 

NO [5260] U ND [3800] U 

2450 1750 
- -----··----

NO [29700) U NO [28900] U 

NA NA 

ND [3730] U ND [2700] U 

478000 522000 

NA NA 

11600 i 13800 

1870 1900 
ND [3920] U ! ND [2170] U 

11000000 8780000 

10200 11500 
340000 343000 

32900 16900 
ND [49] U NO [47] U 

NA NA 

251000 276000 

NO [526] U ND [380] U I 
I 

ND [26] U ND [27] U 

NA NA 

NO [5730] U ND [7330) U 

NA NA --
NA NA 

-
13300 10000 

LH-5108-01 LH-5109-01 

LH-S1 08-01_3 LH-S109-01_1 

06/26/1993 06/26/1993 

4.00 0.50 

--
16800000 7180000 

ND [4560] U ND [4640] U 

4260 719 
--------

ND [52200] U ND [1 05000) U 

NA NA 

ND [6220] U ND [2900] u I 

678000 2010000 ! 

NA NA 

15200 9740 

4400 3180 

ND [3350) U ND [2390] U 

22000000 9110000 

26400 18500 
---

863000 1750000 

13000 14000 

NO (54] U ND [58] U 

NA NA 

515000 189000 

ND [456] U NO [464] U 
----

ND [23] U 

NA 

ND [13700] U 

NA 

NA 

21000 I 

ND [23] U 

NA 
-----

ND [44300] U 

NA 

NA 

22700 

0 
l\:) 
-..] 
c.o 
0 
CJ) 



Location 

Sample Number 

Date Sampled 

Depth (ft.) 

METALS - UNITS 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, HEXAVALENT 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 
------------------
ZINC 

C) 
() 
C;') 
~-)t 

(I) 
~1: 

LH-S109-01 

LH-S109-01 2 

06/26/1993 

2.00 

6380000 
ND [3260] U 

-
1580 

ND [92500) U 

NA 

NO [3290] U 

1510000 
NA 

14300 
3810 

NO [815] U 

12300000 
16900 I 

1500000 
21500 

NO [58] U 

NA I 

181000 
ND [326] U 

ND [16] U 

NA 

ND [36500] U 

NA 

NA 
-~~----

24300 

LH-S11-01 

LH-S11-01_1 

06/25/1993 

0.00 

34900000 
NO (3000] U 

4500 
128000 

NA 

2200 
4170000 

NA 

28200 
7460 
9240 

27900000 
7800 

2890000 
190000 

200 
NA 

2490000 
ND [1000] U 

ND (1000] U 

NA 

37500 
NA 

Metals in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S11-01 LH-S11-02 LH-S11-02 LH-S110-01 

LH-S11-01_2 LH-S11-02_1 LH-S11-02_2 LH-S110-01_1 

06/25/1993 06/26/1993 07/10/1993 08/04/1993 

10.00 0.50 10.00 0.50 

12300000 8760000 7880000 11200000 
ND (3000] U ND [3000] U ND [3000) U ND [3000] U 

1400 2100 1400 3700 
69200 55600 129000 44000 

NA NA NA .. NA 

1160 NO (1000] U NO [1000] U NO [1000] U 
-~~------ ------·---------~----

989000 5450000 1030000 484000 
NA NA NA NA 

12000 11800 11600 16000 
6190 5600 7700 2000 
6160 4900 6100 2000 

11300000 12900000 16600000 13500000 
3900 5100 7800 3100 

1220000 577000 1480000 435000 
47500 92600 245000 27000 

170 NO [100] U NO [100] U ND [100] U 

NA NA NA NA 

836000 623000 558000 483000 
ND [1000] U NO [1000] U NO [1000] U ND [1000] U 

ND [1000] U ND [1000] U NO [1000] U ND [1000] U 

NA NA NA NA 

20300 13600 20900 8000 
NA NA NA NA 

NA NA NA 

LH-S110-01 LH-S12-01 
LH-S110-01_2 LH-S 12-01_1 

08/04/1993 07/11/1993 

3.00 0.00 

9060000 8080000 
-- ND-[3oooju -NO [3000] U-

2900 1400 
29000 173000 

NA NA 

NO (1000] U NO [1000] U 
-- ----~---------------- --------

667000 490000 
NA NA 

10000 8300 

i ND [1000] U 3400 
3000 2100 

9200000 8260000 
49900 

J 
5400 I 

304000 435000 
15000 I 64100 

NO [100] U ND [100] U 

NA NA 

456000 538000 
NO [1000] U NO [1000]~ 

-ND [1000] U NO [1000] U 
-- NA NA 

10000 159000 
NA NA 

NA NA 
-- --5~0~0----l--2~5~0 -- ----~ ----------- -- ---------- --------~- --- - -------- -- -----------------

17800 33700 13000 9000 13100 

LH-S12-01 LH-S12-02 

LH-S12-01 2 LH-S12-02 1 

07/11/1993 07/11/1993 
-----··---·------

9.00 0.00 

19000000 20800000 
r----------

NO [3000] U 
1----------

NO [3000] U 

1000 4800 
236000 

- r----------~-
124000 
-----·--·-

NA NA 

NO [1000] U NO [1000] U 
----------------------

1660000 1810000 
NA NA 

25500 34000 
7900 9600 
7800 2600 

31800000 
I 

39800000 
7200 11900 

2800000 1260000 
145000 255000 

NO [100] U ND [100) U 

NA NA 

1050000 988000 
ND [1000] U ND [1000] U 

ND [1000] U • ND [1000] U 

NA NA 

~9300 24000 
NA NA 

NA NA 
-----~-------------·------

58100 31600 

0 
N 
'1 
'-0 
0 
-._J 



Location 

Sample Number 

Date Sampled 

Depth (ft.) 

METALS· UNITS 

ALUMINUM 
ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, HEXAVALENT 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 

0 
C) 
0 
~-~ 

CIJ 
[/) 

LH-S12-02 

LH-S12-02_2 

07/11/1993 

9.00 

9800000 
NO [3000] U 

1700 

47400 

NA 

NO [1000] U 

1520000 

NA 

14700 

37900 

7000 

24000000 

10700 

1990000 

228000 

NO [100] U 

NA 

550000 

NO (1000] U 

NO [1000] U 

NA 

29600 

NA 

NA 

49300 

LH-S13-01 

LH-S13-01_1 

07/10/1993 

0.00 

8010000 
NO [3000] U 

3700 

68600 

NA 

NO [1000] U 

982000 

NA 

17400 

6600 

2700 

20700000 

16000 

451000 

191000 

NO [100] U 

NA 

354000 

NO [1000} U 

NO [1000] U 

NA 

8600 

NA 
--

NA 

33500 

Metals in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S13-01 LH-S13-02 LH-S13-02 LH-S14-01 LH-S14-01 

LH-S13-01_2 LH-513-02 1 LH-S13-02 2 LH-S14-01 1 LH-S14-01 2 

07/10/1993 07/10/1993 07/10/1993 07/08/1993 07/08/1993 

8.00 0.00 8.00 0.50 3.20 

9560000 8260000 10600000 1080000 15100000 

NO [30001 U N0[30001 U NO [3000} U NO [3000] U NO {3000] U 

1600 1900 1300 NO [1000] U ~2000 
·-- --------- --106000-171000 90400 99400 15000 

NA NA NA NA NA 

NO [1000) U NO [1000] U NO [1000] U NO [1000] U NO (1000) U 

1760000 1250000 1030000 158000 1670000 

NA NA NA NA NA 

12500 12000 12300 1600 13700 

27900 10800 9900 NO [1000} U 7400 

9400 2600 3600 1400 8700 

18000000 13500000 13200000 1870000 22400000 

12100 13700 8100 1500 7700 

1920000 505000 1080000 60900 1610000 

299000 431000 76700 94900 63800 

NO [1001 U NO {1001 U NO [1001 u I NO [1001 U NO [100] U 

NA NA NA NA NA 

654000 413000 479000 83400 989000 

NO [10001 U NO [1000] U NO [10001 U NO [10001 U NO [1000) U 

NO [1000] U NO [1000] U NO [1000] U NO [1000] U NO [1000] U 

NA NA NA NA NA 

32300 10000 16700 1400 29400 
----

NA NA NA NA NA 

NA NA NA NA NA 

50900 18200 28100 46600 41900 

LH-S14-02 LH-S14-02 

LH-S14-02 1 LH-S14-02 2 
07/08/1993 07/08/1993 

0.50 3.50 

3730000 8400000 
6300 6100 

5400 2400 
------ ---·-·----~-

19600 82300 

NA NA 

NO [1000] U NO [1000) U 
f----

508000 1740000 

NA NA 

84500 8700 

1100 3700 

6700 6000 

47000000 13000000 

7700 11500 

58000 654000 

18900 41700 

NO [1001 U NO [100] U 

NA NA 

105000 412000 
-

NO [1000] U NO [1000] U 

NO (1000] U NO [1000} U 

NA NA 

4500 1950Q 
NA NA 

NA NA 

8800 20900 

LH-S15-01 

LH-S15-01 1 

07/08/1993 
0.50 

3890000 

5900 

3700 
·--·-------

454000 

NA 

_!:J_D [1000] U 

389000 

NA 

18800 
I 

NO {1000] U ! 

5400 

19500000 

11200 

585000 

8600 

NO [100] U 

NA 

150000 

NO [1000] U 

NO [1000] U 

NA 

5200 

NA 

NA 

16500 

0 
l\:) 

-.J 
<:.0 
0 
tb 



Location 

Sample Number 

Date Sampled 

Depth (ft.) 

METALS - UNITS 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, HEXAVALENT 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 

0 
C,) ,.. ... 
1..-.J .... ~ 
(i'j 
'1"1 ~..,:,.. 

-~ 

LH-S15-01 

LH-S15-01 2 

07/08/1993 

5.20 

9270000 

NO (3000] U 

1900 

492000 

NA 

NO (1000] U 

938000 

NA 

7800 

5100 

5700 

18000000 

10700 

982000 

53500 

NO [100] U 

NA 

350000 

NO (1000] U 

NO [1000] U 

NA 

27200 

NA 

NA 

25800 
-

LH-S15-02 

LH-S15-02 1 

07/08/1993 

0.50 

3990000 

3100 

I 
2400 

366000 

NA 

NO [1000] U 

434000 

NA 

20400 

1300 

4200 

21300000 

7000 

274000 

12500 

NO [100] U 

NA 

151000 

NO [10QO] U 

NO [1000) U 
------
NA 

5200 

NA 

NA 

12000 

Metals in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S15-02 LH-S16-01 LH-S16-01 LH-S16-01 

LH-S15-02 2 LH-S16-01 1 LH-S16-01 2 LH-S16-01_3 
--- -

07/08/1993 07/08/1993 07/08/1993 07/08/1993 
--

5.00 0.50 4.20 8.00 

------
15400000 7010000 8190000 12300000 

NO [3000] U NO [3000] U ND [3000] U NO [3000] U 
~------:---

ND[100ofiJ NO [1000] U NO [2700] U NO [2300) U 

594000 NO [67000] U NO [935000] U NO [1 05000] U 

NA NA NA .. NA 

NO [1000) U NO [1000) U NO [1000] U NQ [1000] U 

LH-S19-01 
---------,--

LH-S19-01 

08/06/1993 

1.00 

----------
970000 

~o[3ooo]u-
'N£5[1000] u 
---------·-·--·-

63600 

NA 

NO [1000] U 
--

1790000 555000 1890000 3630000 176000 

NA NA NA NA NA 

15900 NO [12600) U NO [9200] U NO [22900] U 2300 
-- ---

7200 1200 7300 16900 1000 I 

4100 4600 4000 20700 2100 

16000000 12200000 12800000 23800000 844000 

5000 7500-
1---

8000 4500 1700 

1700000 304000 1450000 5080000 53900 
------

37200 20800 75000 574000 8300 
'-- -

NO [100) U NO [100] U NO [100) U NO [100] U ND [100] U 

NA NA NA NA NA 

848000 386000 429000 885000 76100 

NO (1000) U NO [1000] U NO [1000] U NO [1000] U NO (1000] U 

NO [1000] U NO [1000] U NO (1000] U NO [1000) U NO [1000] U 
--------·---~- --

NA NA NA NA NA 
--

29700 6100 29500 51700 2000 

NA NA NA NA NA-

NA NA NA NA NA 

34800 16000 23100 119000 2800 

LH-S19-01 LH-S19-01 

~-S19-01 1 LH-S19-01 2 

08/06/1993 08/06/1993 

1.50 5.00 

-- ---
1540000 17000000 

----------·--
N6T3ooo]u NO (3000) U 

~1!_~~0} u 3400 
- --------

130000 1110000 

NA NA 

NO [1000] U NO [1000] U 

918000 1710000 

NA NA 

21500 19200 

1100 10800 

3200 7100 

3630000 20800000 

3000 9400 

92600 2100000 

26400 149000 

NO [100) U NO [100] U 

NA NA 

110000 753000 

NO [1000) U NO [1000] U 

NO [1000] U NO [1000] U 

NA NA 

4900 32800 

NA NA 

NA NA 

9000 35700 

LH-S19-02 

LH-S19-02 1 

08/06/1993 

1.00 

-----
1590000 

NO [3000] U 

NO [1000] U 
---~·- ---

196000 

NA 

ND [1000] U 

1190000 
-

NA 

4300 

1000 

3100 

1930000 

1900 

123000 

20000 

NO [100) U 
------

NA 
--

132000 

NO [1000) U 

NO [1000] U 

NA 

4800 

NA 

NA 

24100 

0 
l\:) 
-.J 
to 
0 
t.O 



Location 

Sample Number 

Date Sampled 

Depth (ft.) 

METALS - UNITS 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, HEXAVALENT 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 

c:-., 
() 
L:j 
~b 
ca 
c 

LH-S19-02 

LH-S19-02 2 

08/06/1993 

5.00 

1530000 

NO [3000) U 

4200 

393000 

NA 

ND [1000] U 

1720000 

NA 

17000 

7400 

6000 

19200000 

10000 

1580000 

153000 

ND [100] U 

NA 

657000 

ND [1000] U 

ND (1000] U 

NA 

29600 

NA 

NA 

28500 
-

LH-S20-01 

LH-S20-01 1 

06/25/1993 

0.50 

1930000 

NO [3000] U 

NO [1000) U 

25600 

NA 

NO [1000] U 

253000 

NA 

1800 

ND [1000] U 

NO [1000] U 

NO [4420000] U 

1900 
226000 --

22700 

ND [1000] U 

NA 

128000 

NO [1000) U 

NO [1000] U 

NA 

38100 

NA 

NA 

5200 

Metals in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S20-01 LH-S20-02 LH-S20-02 LH-S22-01 

LH-S20-01_2 LH-S20-02_1 LH-S20-02 2 LH-S22-01 1 

06/25/1993 06/25/1993 06/25/1993 06/25/1993 

2.00 0.50 5.00 0.50 

2500000 7990000 24900000 8130000 

NO [3000] U NO [3000) U NO [3000) U 2000 

NO [1000] U NO [1500) U 3400 3500 

148000 115000 86500 146000 

NA NA NA .. NA 

NO {10000] U ND {1000] U ND {1000] U NO [1000] U 

550000 493000 972000 16400000 

NA NA NA NA 

1300 5700 19300 19100 

ND [1000] U 2400 3900 1700 

2000 2000 4700 8600 

3440000 8910000 26600000 14100000 

10900 1300 11400 63000 

588000 568000 1890000 1260000 

25400 90300 45300 76600 

NO [1000] U ND [1000) U ND [1000] U NO [1000] U 

NA NA NA NA 

715000 551000 1460000 416000 

ND [1000] U ND [1000] U ND [1000) U NO [1000] U 

NO [10000] U ND [1000) U NO [1000] U NO [1000] U 

NA NA NA NA 

52200 23900 16300 86700 
---

NA NA NA NA 

NA NA NA NA 

33800 19400 33600 68000 

LH-S22-01 LH-S22-02 

LH-S22-01 2 LH-S22-02_1 

06/25/1993 06/25/1993 

5.00 0.50 

20800000 39200000 

5500 1200 

2400 2700 

75100 117000 

NA NA 

ND [1000] U NO [1000] U 

722000 6770000 

NA NA 

17300 29300 

4500 5500 

5900 8400 

23100000 27500000 

8300 7000 

1150000 1490000 

59400 43400 

ND [1000] U ND [1000) U 

NA NA 

880000 2590000 

NO [1000] U NO [1000] U 

NO [1000] U ND [1000] U 

NA NA 

16300 37300 

NA 

I 

NA 

NA NA 

39600 40000 

LH-S22-02 

LH-S22-02_2 

06/25/1993 

5.00 

12000000 

NO [3000] U 

1600 

45800 

NA 

ND [1000] U 

873000 

NA 

11400 

5600 

7600 

17000000 

6000 

1330000 

33100 

NO [1000] U 

NA 

928000 

ND (1000] U 

NO (1000] U 

NA I 

I 14100 

NA 

NA 
1-----------

36500 

LH-S23-01 

LH-S23-01_1 

07/25/1993 

0.50 

NO [1 040000] U 

NO [3000) U 

-~0 [1 000] ~-
100000 

NA 

NO [1000] U 

97100 

NA 

3400 

NO [1000] U 

1100 

NO [1430000] U 

4700 

87900 

9400 

ND [100] U 

NA 

58400 

NO [1000] U 

NO (1000] U 

NA 
-· 

15200 

NA 

NA 
------

14500 

0 
N 
-(i 

c.o 
......... 
0 



Location 

Sample Number 

Date Sampled 

Depth (ft.) 

METALS - UNITS 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, HEXAVALENT 
-----------
CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 

0 
C) 
~) 
~-~ 
CJ") 
~~· 

LH-523-01 

LH-523-01_2 

07/25/1993 

3.00 

ND [11500000] U 

ND [3000] U 

NO [1000] U 
66500--

NA 

NO [1000] U 

476000 

NA 

14000 

4100 
--

3200 

NO [12200000] U 

5400 

801000 

68200 

NO [100] U 

NA 

398000 

NO [1000] U 

NO [1000] U 

NA 

14000 

NA 

NA 

15100 

LH-523-02 

LH-523-02_1 

07/25/1993 

1.00 

ND [807000] U 

ND [3000] U 

NO [1000] U 
---·---~--~"-- --

164000 

NA 

NO [1000] U 

140000 

NA 

2500 

NO [1000] U 
--NO [1 000] U 

NO [1410000] U 

1000 

245000 

19600 

NO [100] U 

NA 

73200 

NO [1000} U 

NO [1000] U 

NA 

13000 

NA 

NA 

12000 

Metals in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S23-02 LH-524-01 LH-S24-01 LH-S27-01 
LH-S23-02_2 LH-524-01_1 LH-524-01_2 LH-527-01_1 

07/25/1993 06/25/1993 06/25/1993 06/24/1993 

3.50 0.50 2.00 0.50 

ND [1000000] U 18200000 22300000 3170000 

NO [3000] U NO [3000] U NO [3000] U NO [3000] U 
------- -----·-···---

NO [1000] U 2900 2500 1300 
-------------- -------- -- ---------------------

67700 214000 719000 29800 

NA NA NA NA 

NO [1000] U 37500 NO [1000] U NO [1000] U 

112000 2480000 2340000 1230000 

NA NA NA NA 
··-r-----

2400 49500 23300 4080 
--

NO [1000] U 5500 11900 NO [1000] U 

1900 5800 6300 2740 

NO [1460000] U 17300000 19700000 4180000 

NO [1000] U 8900 11800 2000 

142000 1340000 3340000 150000 

14400 77500 147000 23100 

NO [100] U NO [100] U NO (100] U NO [100] U 

NA NA NA NA 

88700 1030000 1250000 229000 

NO (1000] U NO [1000] U NO [1000] U NO (1000] U 

NO [1000] U NO [1000] U NO [1000] U NO [1000] U 
---

NA NA NA NA 

11400 23000 47800 3930 
--··· ---r------- - -------

NA NA NA NA 

NA NA NA NA 
--

5500 63800 42500 9710 

LH-527-01 LH-527-02 
LH-527-01_2 LH-Sl7-02 1 

06/24/1993 06/24/1993 

2.00 0.50 

4010000 8570000 
NO [3000] U NO [3000] U 

1000 1700 
- -------- ---- -------

129000 44800 

NA NA 

1580 2310 

459000 1070000 

NA NA 

5050 14300 

6850 NO [1000] U 

2960 4680 

5150000 10200000 

2300 3540 

418000 247000 

62100 21000 

NO (100] U NO [100] U 

NA NA 

268000 487000 

NO [1000] U NO [1000] U 

NO [1000] U NO [1000] U 

NA NA 

9080 20700 
-~---- --- -NA--

NA 

NA NA 

12800 44500 

LH-527-02 

LH-527-02 2 

06/24/1993 

2.00 

2330000 

NO [3000] U 

NO [1000] U 
-. ----~~-------

19800 

NA 

NO [1000] U 

183000 

NA 

5240 

NO [1000] U 

1490 

2030000 

2260 

122000 

32200 

NO [100] U 

NA 

154000 

NO [1000] U 

NO [1000] U 

NA 

3360 

NA 

NA 

14400 

LH-S28-01_ 

LH-528-01 .1 

07/22/1993 

0.50 

13100000 

NO [3000] U 

2300 
----~---- - ---

51700 

NA 

NO [1000] U 

255000 

NA 
---

16100 

4500 

3600 

13000000 

7700 

557000 
-----

74800 

NO [100] U 

NA 

455000 

NO [1000] U 

NO [1000] U 

NA 

5300 

NA 

NA 

16900 

----~ 

---

0 
l\:) 

""-l 
~ 
~ ,.... 



Location 

Sample Number 

Date Sampled 

Depth (ft.) 

METALS - UNITS 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, HEXAVALENT 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 

0 
C) 
C:j 
~-A 
t,:, 
~\ "' 
t "-· 

LH-S28-01 

LH-S28-01 2 

07/22/1993 

3.00 

17900000 

NO [3000] U 

3100 

50000 

NA 

NO [1000) U 

180000 

NA 

18100 

5200 

5200 

19700000 

12100 

952000 

26300 

NO [100] U 

NA 

733000 

NO [1000] U 

NO (1000) U 

NA 

8500 

NA 

NA 

24300 

LH-S29-01 

LH-S29-01_1 

06/25/1993 

0.50 

20600000 

16200 

3400 
----

84800 

NA 

1200 

1750000 

NA 

18900 

4100 

6600 

21400000 

8600 

1950000 

98800 

NO [100] U 

NA 

1940000 

NO (1000] U 

NO (1000] U 

NA 

12900 

NA 

NA 

28500 

Metals in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-S29-01 LH-S29-02 LH-S29-02 LH-S29-02 

LH-S29-01 2 LH-S29-02 1 LH-S29-02 2 LH-S29-02 3 

06/25/1993 06/25/1993 06/25/1993 06/25/1993 

2.50 0.00 2.00 10.00 

25900000 10400000 16400000 16000000 

NO [3000] U 6800 NO [3000] U 3200 

3500 2600 2800 2700 
--~------ -------.----------

81900 67300 68300 69100 

NA NA NA NA 

1800 NO (1000] U 1100 1100 

1960000 860000 683000 765000 

NA NA NA NA I 

23900 13600 16100 16200 

4500 3600 3500 4900 

8800 2700 5300 7100 

24100000 12000000 18100000 19400000 

8200 6100 8800 9400 

1860000 821000 1100000 1090000 

73600 316000 159000 122000 

NO [100] U NO [100] U NO [100] U NO [100) U 

NA NA NA NA 

1700000 1010000 966000 1030000 

NO [1000) U NO [1000] U NO (1000) U NO [1000] U 

NO [1000) U NO [1000] U NO (1000) U NO [1000) U 

NA NA NA NA 

19700 8900 10000 8600 

NA NA NA NA 

NA NA NA NA 

LH-S30-01 

LH-S30-01 1 

06/25/1993 

0.50 

9890000 

15700 

2000 
--~--- -~ ----··-· ----

70500 

NA 

NO [1000] U 

1440000 

NA 

12800 

4200 

3900 

8640000 

6700 

1290000 

287000 

NO [100] U 

NA 

1830000 

NO [1000] U 

NO [1000] U 

NA 

3500 

NA 

NA 
-

25900 ---r------- 11700 34900 16000 27000 

LH-S30-01 LH-S31-01 
LH-S30-01 2 LH-S31-01 1 
06/25/1993 07/21/1993 

2.50 0.50 
-

31600000 6620000 

13200 7000 

3600 3800 
----~---~ ---------

111000 NO [82700] U 

NA NA 

1900 NO [1000] U 

410000 545000 

NA NA 

25700 NO [11300] U 

3400 4900 

8200 4000 

27600000 16500000 

10400 12800 

1730000 402000 

40200 275000 

NO (100] U NO [100] U 

NA NA 

1670000 385000 

NO [1000) U NO [1000] U 

NO [1000] U NO [1000] U 

NA NA 

10100 7100. 
NA NA I 
NA NA 

35000 14000 I 

LH-S31-01 

LH-S31-01 2 

07/21/1993 

3.00 

17300000 

NO [3000] U 

1700 
---- ·- ·----------------
NO [72000] U 

NA 

NO [1000] U 

274000 

I NA 

NO [12300] U 

3400 

5000 

14800000 

6600 

968000 

21800 

NO [100] U 

NA 

697000 

NO [1000] U 

NO [1000] U 

NA 

10800 

NA 

NA 

21900 

0 
l\:) 

""~ 
<:0 
....... 
N 



Metals in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location LH-S32-01 LH-S32-01 LH-S33-01 LH-S33-01 LH-S34-01 LH-S34-01 LH-S35-01 LH-S35-01 LH-S37-01 LH-S37-01 
I 1----
Sample Number LH-S32-01 1 LH-S32-01 2 LH-S33-01 1 LH-S33-01 2 LH-S34-01 1 LH-S34-01 2 LH-535-~1:::1 __ LH-535-01_2 LH-S37-01_1 LH-537-01_2 

Date Sampled 06/25/1993 06/25/1993 07/21/1993 07/21/1993 06/25/1993 07/10/1993 06/25/1993 06/25/1993 07/25/1993 07/25/1993 
I 1---
iDepth (ft.) 0.50 3.~0 0.50 3.00 3.50 0.50 0.50 3.50 0.50 3.00 I 

METALS- UNITS 
ALUMINUM 11200000 16100000 12600000 11300000 19900000 9620000 7190000 10600000 ND [8430000] U ND [22000000] U 
ANTIMONY 8800 5100 ND [3000] U ND [3000] U ND [3000] U ND [3000] U ND [3000] U ND [3000] U ND [3000] U ND [3000] U 
~~-- -~-- --

ARSENIC 3800 1700 4400 2600 3700 2900 3200 2000 5100 4300 
----·- - ------- ··- ------~- -----------

BARIUM 74900 83500 ND [71200] U NO [65100] U 95600 778000 51200 48900 67800 74000 
I -------
BERYLLIUM NA NA NA NA NA ,. NA NA NA NA NA 

CADMIUM 1900 ND [1000] U ND [1000] U ND [1000] U ND [1000] U ND [1000] U ND [1000] U ND [1000] U ND [1000] U ND-(1000] U 

CALCIUM 647000 I 650000 1690000 1900000 669000 1620000 ~ 411000 340000 1290000 1190000 ___ _ 

CHROMIUM, HEXAVALENT NA NA NA NA NA NA i NA NA NA NA 
CHROMIUM, TOTAL 19100 17700 NO [16500] u NO [15900] u 18400----13800 T- 11600~-------J1200 19700 -- 22600 I 

COBALT 2800 3500 3600 4200 3290 4300 I 4830 5640 3300 3900 

COPPER 4900 4600 8700 8000 5460 4700 5300 3380 6800 4300 

IRON 18900000 12500000 23700000 22300000 20300000 21000000 9700000 90BOOOO NO [22900000] U NO [21000000] U 

'LEAD 6400 6600 12300 8300 9360 26000 14320- 7580 1500 6100 
MAGNESIUM 706000 850000 898000 - 704000 1020000 1300000 732000 698000 538000 1190000 I 

-- ---------- .... --- -- ----·-- - r-------
MANGANESE 293000 275000 142000 189000 37300 203000 254000 142000 154000 127000 

--- --

MERCURY NO [1 00] U NO [1 00] U NO {~_00] U NO [1 00] U NO [1 00] U NO [1 00] U NO [1 00] U NO [1 00] U NO [1 00] U NO [1 00] U 

NICKEL NA NA NA NA NA NA NA NA NA NA 

POTASSIUM 762000 1030000 722000 618000 764000 438000 330000 522000 335000 1070000 

SELENIUM N0[1000]U ND[1000]U ND[1000]U N0[1000]U ND[1000]U ND[1000fi.TI ND(1000]U ND[1000]U ND[1000JU ND[1000]U 

SILVER NO [1000] U NO [1000] U ND [1000] U NO [1000]U NO [1000] U ND [1000}t.i . NO (1000] U ND [1000] U ND [1000] U -- ND [1000] U 

1
SODIUM NA NA - NA NA --r----~-- ---NA-----r----NA-. NA NA NA 

STRONTIUM 3800 5600 12300 14800 8500 10300 3530 4690 12800 16200 
THALLIUM NA NA NA NA NA NA NA -- ---~-NA --- --~-- ---NA ___ _ 

VANADIUM NA I NA NA NA NA NA I NA NA NA NA 
ZINC 19300 I 19400--- 42500 28900 22500 52900 r 19500 15800 18000 ---w9oO .. 

(~ 
C) 
CJ 

~'· C.::; 
c-.:· 

0 
l\:) 

-...I 
c.o 
~ 

w 



Metals in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

location LH-538-01 LH-S38-01 LH-S39-01 LH-S39-01 LH-S40-01 LH-S40-01 LH-S41-01 LH-S41-01 LH-S42-01 LH-S42-01 
Sample Number LH-S38-01_1 LH-S38-01_2 LH-S39-01_1 LH-S39-01_2 LH-S40-01_1 LH-S40-01_2 LH-S41-01_1 LH-S41-01 2 LH-S42-01 1 LH-S42-01 2 
Date Sampled 06/26/1993 06/26/1993 06/26/1993 06/26/1993 06/26/1993 06/26/1993 06/25/1993 06/25/1993 06/25/1993 06/25/1993 
Depth (ft.) 0.50 3.20 0.50 3.00 0.50 3.30 0.50 3.20 0.50 2.50 
METALS - UNITS 
ALUMINUM 9520000 11600000 15500000 9070000 13300000 11900000 8020000 16800000 6460000 12000000 
ANTIMONY 4400 NO [3000] U NO [4000] U NO [3260] U NO [3000] U NO [3000] U NO [3000) U NO [3000] U NO [3000] U NO [3000] U 
ARsENIC 2700 4300 2520 4890 2100 3200 1900 4500 2700 2600 
sARiuM 623oo 111ooo No 1104ooo] u No [315ooJ u --121ooo- - ---119ooo ____ --1osooo ____ --1ooooo ___ - - - 67ooo - ----1""17ooo~--

sERYLuuM NA NA NA NA NA ,. NA NA NA NA NA 

CADMIUM NO [1000] U NO [1000] U NO [3460) U NO [4420] U NO [1000) U NO [1000] U NO [1000] U NO [1000] U NO [1000] U NO [1000] U 

CALCIUM 5600 2000000 1470000 264000 1530000 1920000 363000 632000 788000 836000 
CHROMIUM, HEXAVALENT NA NA NA NA NA NA NA NA NA NA 
CHROMIUM, TOTAL 13200 29000 23100 19800 35100 31300 17900 32400 10800 21100 
COBALT 4800 5500 2980 2850 4400 51 00 5900 321 0 4290 1760 
COPPER 3900 6000 NO [10500] U NO [4270) U 5100 6200 2960 5360 8130 3560 
IRON 19600000 17400000 13000000 18900000 14300000 15100000 7190000 19500000 10300000 10300000 
LEAD 5600 5900 20500 18500 10000 8400 6460 6840 7770 NO [0] U 
MAGNESIUM 496000 619000 529000 316000 757000 713000 538000 714000 404000 501000 
MANGANESE 214000 116000 22600 21600 103000 95700-- 350000 81400 174000 --f-- 61800 

MERCURY NO [100] U NO [100] U NO [55] U NO [49] U NO [100) U NO [100] U NO [100) U NO [100] U NO [100] U NO [100] U 

NICKEL NA NA NA NA NA NA NA NA NA I NA 
POTASSIUM 478000 535000 644000 316000 674000 601000 424000 1090000 394000 i 611000 
SELENIUM NO [1000] u NO [1000] u NO [400) u NO [326] u NO [1000) u NO [1000) u NO [1000] u NO [1000] u NO [1000] u I NO [1000] u 

SILVER NO [1000] U NO [1000] U NO [28] U NO [18) U NO [1000] U NO [1000) U NO [1000] U NO [1000] U NO [1000] U NO [1000] U 
SODIUM NA NA NA NA NA NA NA NA NA NA 
STRONTIUM 7400 13300 NO [10900) U NO [4340) U 14800 13800 4310 7760 4900 7530 
THALLIUM NA NA NA NA NA NA NA NA NA NA 

VANADIUM NA NA NA NA I NA NA NA NA NA NA 
ZINC 15400 30000 126000 14000 30000 __ 2560()___ 83400 ~OO_u_ -- 27200 --t--15~ 

C) 
C~) ..-: ... , 
r ..... -.~ 

~~ 
',~ 
1...,;.~ 

,.,.): 

0 
N 
'I 
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Metals in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location LH-S43-01 LH-S43-01 LH-WRS-5 LH-WRS-5 LH-WRS-6 LH-WRS-6 LH-WRS-6 LH-WRS07-01 LH-WRS07-01 
l-=---:--:c-:---:------+--,------,----::-:---:--+---c--:----::----:-:----=c- --~-----+----- -~- ·-:---:--:---:-::-::=-:::---,-------:c--f--:--,--,-
Sample Number LH-S43-01 1 LH-S43-01_2 LH-WRS-5_1 LH-WRS-5_2 LH-WRS-6 1 LH-WRS-6 2 LH-WRS-6 3 LH-WRS07-01 1 LH-WRS07-01 2 
Date Sampled 06/26/1993 06/26/1993 07/12/1993 07/12/1993 07/10/1993 07/10/1993 07/24/1993 07/22/1993 07/22/1993 

Depth (ft.) 0.50 1.50 0.00 3.00 0.00 2.50 18.00 0.50 3.50 

METALS - UNITS 
ALUMINUM 3170000 3530000 10800000 4270000 7050000 7840000 NO [6880000] U 1390000 10500000 

---~,~-~----- -------+-----------
ANTIMONY NO [4040] U NO [3840] U NO [3000] U NO [3000] U NO [3000] U NO [3000] U NO [3000] U NO [3000] U NO [3000] U 
ARSENic -------9ro- -~4ci-~-f---45oo___ 22oo 89oo -- 21oo 29oo --NoT1ooo] u 16oo 

-------------------------- -----·-~---··--- -----~---------

BARIUM NO [50300] U NO [75600) U 117000 43600 81200 56700 53700 6300 60800 

BERYLLIUM NA NA NO [0] U NA NA NA NA I NA NA 
CADMIUM ND[1190)U ND[1840]U -N[q1o0o)U~ND[1000)U ND[1000)U ND[1000]U r----ND(1000]U-[ND(1000)U ND-[1-00_0_]U--

CALCIUM 660000 769000 2100000 1120000 1100000 562000 1650000 ~-222000 476000 

CHROMIUM, HEXAVALENT NA NA ND [0) U NA NA NA NA ! NA NA 

CHROMIUM, TOTAL 7070 1o1oo--~1 
2o3oo 8300 197oo 11200 138oo i 4ooo 91oo I 

COBALT 4000 6340 9200 3800 9100 --,----- 3800 6600 j NO [1000] U 4000 

COPPER NO [3330] U ND [4450] U 3600 2100 2500 2500 9300 NO [1000] U 3700 

IRON 4850000 8410000 I 25100000 11200000 253000~!-_!_~460o0o- NO [18200000] u 1- 5340000 - 12200000 

LEAD _j 6180 ND [5760] U · 9200 6100 14300 __ ___ 670~- 1 9100 _I 1900 9900 

MAGNESIUM - I 178000 157000 694000 334000 329000 380000_- 2230000 ~ - 71700 767000 ---
MANGANESE 244000 545000 676000 106000 382000 93600 95200 i 4900 9200 
MERCURY ~ NO [48) U ND [51] U ND [100] U __ :=-No [100] U ND [100] U NO [100) U NO [100] U __ _j ND [100) U ND [100] U 

NICKEL ~ NA NA ND [0) U NA NA NA NA NA NA 

POTASSIUM 161000 200000 459000 250000 249000 262000 613000 76700 291000-

I-=S-=E-=-LE=.:N___:_:I-=-U:_:__M _____ ---J _ __:__N_:_:::D~[_40_4~] __:__U-+--_N_,--,-D=:--'[~3---:-84_:___] --:-U-+--::-N=D--:[--:--:1 0=-=0-7.0]:--:-U-:+---:-N=D:-:[--:--:1 0=-=0:-=0];--;U--:-+--:-N-:::D:--:[;-;--1 0::-:0:-::0=---=] U:-:-f---:-N-:::0:---:[;--;--1 0::-:0:-::-0·:-]~ U-:--~~_[1 O_O_O!_~ ___ N~_[1 000] U ND [1 000] U 
SILVER ND [20] U ND [40] U ND [1000) U ND [1000] U ND [1000] U ND [1000] U NO [1000] U NO [1000] U ND [1000) U 

SODIUM NA NA NO [0] U NA NA NA NA NA NA 

STRONTIUM ND [5980] U ND [7370] U 17400 ___ 92_0~ ___ 8_3g_~-~ --~~~~---- ______ 2~~~----- 1900 13900 
THALLIUM 

1 
NA NA NO [0) U NA NA NA NA NA NA 

VANADIUM I NA NA ND [OJ u NA NA NA NA NA NA 
ZINC l 6280 11300 26100 13300 21300 ---12200--c---420~1---- 3800 12800 -

0 
(..) 
c;; 
~-~ 

(~ 
c. .. : 

0 
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--..1 
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~ 
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Location LH-WRS07-01 LH-WRS10-01 

Sample Number LH-WRS07-01 3 LH-WRS10-01 1 

Date Sampled 07/22/1993 08/08/1993 

Depth (ft.) 6.10 0.50 

METALS - UNITS 

ALUMINUM 7680000 5500000 

ANTIMONY ND[3000] U NO (5000] U 

ARSENIC 1100 3250 

BARIUM 132000 88300 

BERYLLIUM NA NA 

CADMIUM NO [1000) U NO [1000] U 

CALCIUM 667000 1210000 

CHROMIUM, HEXAVALENT NA NA 

CHROMIUM, TOTAL 9900 7900 

COBALT 7400 NO [2000] U 

COPPER 3600 3600 

IRON 7360000 8410000 

LEAD 5900 8100 

MAGNESIUM 1060000 431000 

MANGANESE 15800 58000 

MERCURY NO [100] U NO [100] U 

NICKEL NA NA 

POTASSIUM 474000 209000 

SELENIUM NO [1000] U NO [500] U 

SILVER NO [1000] U NO [1000] U 

SODIUM NA NA 

STRONTIUM 19000 10100 

THALLIUM NA NA 

VANADIUM NA NA 
-- --

ZINC 25400 22100 

C? 
(J 
r-« ~l 

·' r ... 
t -:) 
r·=--.-.~ .... 

Metals in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-WRS10-01 LH-WRS11-01 LH-WRS 11-01 
LH-WRS10-01 2 LH-WRS11-01 1 LH-WRS11-01 2 

08/08/1993 08/08/1993 08/08/1993 

3.50 0.50 1.20 

6320000 3030000 1560000 

NO (5000] U NO [5000] U~- ND [5000] U 
---

2000 3400 600 

70100 20300 4700 

NA NA .. NA 

NO (1000] U NO [1000] U NO [1000] U 

1490000 169000 127000 

NA NA NA 

7300 NO (1000] U NO [1000] U 

NO [2000] U NO [2000] U NO [2000] U 

3100 1700 NO [1000] U 

12700000 3440000 3830000 

6400 4300 1700 

364000 181000 49200 

58600 9600 4700 

NO (100] U NO [100] U NO [100] U 

NA NA NA 

182000 143000 NO [100000] U 

NO (500] U NO [500] U NO (500] U 
·NO (1000] U NO [1000) U NO [1000] U 

NA NA NA 

12400 3100 2400 

NA NA NA 

NA NA NA 
·-

17800 6700 NO (3000] U 

LH-WRS 11-01 LH-WRS12-01 LH-WRS12-01 
LH-WRS11-01 3 LH-WRS12-01 1 LH-WRS12-01 2 

08/08/1993 08/08/1993 08/08/1993 
3.50 0.50 3.00 

6340000 5550000 2010000 
NO [5000] U NO [5000] U NO (5000] U 

-·-···-

1100 2100 500 
~---

19300 95800 7000 
NA NA NA 

NO [1000] U NO [1000) U NO [1000] U 
111000 547000 270000 

NA NA NA 
NO [1000] U 11800 NO [1000] U 
NO [2000] U 14300 NO [2000] U 

1900 2100 NO [1000] U 
7570000 10200000 5600000 

3800 6800 2000 
250000 288000 49000 
10300 532000 50800 

NO [100] U NO [100] U NO [100] U 
i 

NA NA NA 
344000 266000 164000 

NO [500] U NO [500] U NO (500] U 
NO [1000] U NO [1000) U NO [1000] U 

NA NA NA 
3700 7400 5000 
----~ ----------1----------
NA NA NA 
NA NA NA 

!-------- ---·--··-~--- -------------- --------------
12300 12400 NO [3000] U 

0 
N 
~ 
<:.0 
fo--6 
en 



Location 

Sample Number 

Date Sampled 

Depth (ft.) 

METALS - UNITS 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, HEXAVALENT 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 
MANGANESE ______ 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 

c., 
C) 
(") 

~lk 

C.') 
·~1 

LH-WRS12-01 

LH-WRS12-01_3 

08/08/1993 

3.50 

1710000 

NO [5000] U 

1400 

4400 

NA 

NO [1000] U 

196000 

NA 

NO [1000] U 

NO [2000) U 

NO [1000] U 

3410000 

1800 

50400 

20000 

NO [100] U 

NA 

NO [100000) U 

NO [500) U 

NO [1000] U 

NA 

3800 

NA 

NA 

NO (3000] U 

LH-WRS13-01 

LH-WRS13-01_1 

06/26/1993 

0.50 

6860000 

NO [9100) U 

2090 

80100 

NA 

NO [2870] U 

1100000 

NA 

8960 

4820 

4410 

8500000 

NO [13600] U 

301000 

346000 

44 

NA 

335000 

NO [910) U 

NO [46) U 

NA 

8280 

NA 

NA 

31200 
-

Metals in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-WRS13-01 LH-WRS15-01 LH-WRS15-01 

LH-WRS13-01_2 LH-WRS15-01_1 LH-WRS15-01_2 

LH-WRS16-01 LH-WRS16-01 LH-WRS19-01 

LH-WRS16-01 2 LH-WRS19-01 1 LH-WRS16-01_1 

06/26/1993 08/03/1993 
--f-----

08/03/1993 06/26/1993 06/26/1993 06/26/1993 
·--- . ---- ------- --- ---

3.00 0.50 4.00 0.50 3.50 0.50 
- --------

---~ 

13000000 14300000 2900000 2200000 1830000 9340000 
NO [7900] U NO [3000] U NO [3000] U NO [4740] U NO [5560] U NO [5260] U 

4820 7400 
1---------- ------ --------· ·----

1200 901 778 4290 
------------------- -------------·-·------ --- - --.--------- - ---- ------- --------··- ... --------- - --·-- ---- -----------

48800 62300 9800 NO [6610] U NO [8650] U NO [82700] U 
---------

NA NA NA NA NA NA 
6950 NO [1000] U NJ? [1000) U NO [2110) U NO [2280] U NO [4580] U 

1460000 2030000 345000 483000 396000 1020000 
NA NA NA NA NA NA 

---·----f----------------
15400 24500 6100 5780 5030 25500 
3200 --r-- 5200 NO [1000] U 

- -
356 361 5710 

9360 2900 NO [1000] U NO [3200] U NO [2750] U NO [6470] U 
26200000 26000000 7830000 6400000 6010000 14600000 

25000 11700 2600 NO [7110) U NO (8340] U 62400 
-------------- ---134-ooo --- -1 598000 813000 140000 123000 574000 

---------- -------- -------------
13600 135000 7200 =-----NJf?£=i;~=± 4140 r--- N~ffa~u--=~ --- ----------~-- -------------------- ------

NO [28] U NO [100] U NO [100] U NO [61] U 
--~-------

NA NA NA NA I NA I NA 

498000 728000 188000 138000 128000 I 514000 

NO [790] U NO [1000) U NO [1000] U NO [474] U NO [556) U NO [526] U 

NO [40) U NO [1000) U NO [1000] U NO [24] U NO {28] U NO [26] U 

NA NA NA NA NA NA 

24000 9700 3300 NO [3600] U NO [2770] U NO [12200) U 
--------------- ---- -----------

NA NA NA NA NA NA 
-------

NA NA NA NA NA NA 
--------- ----·---------------------- ---------- ----

12700 32500 3500 7870 9840 65700 

0 
l\!) 

~ 
c.o ,...... 
4-



Location 

Sample Number 

Date Sampled 

Depth (ft.) 

METALS - UNITS 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, HEXAVALENT 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 

c..:) 
C..,) 
w 
~}. 

(~ 
GC 

LH-WRS19-01 

LH-WRS 19-01_2 

06/26/1993 

3.00 

2250000 
ND [5860) U 

1050 
NO [6360) U 

NA 

NO [1900] U 

444000 
NA 

3750 
NO [352] U 

NO [2840) U 

4550000 
NO [8790] U 

113000 
2340 

NO [50) U 

NA 

123000 
NO [586] U 

NO [29] U 

NA 

NO [3750] U 

NA 

NA 

I 7000 

LH-WRS21-01 

LH-WRS21-01_1 

08/08/1993 

0.50 

7300000 
NO [5000) U 

3000 
35900 

NA 
----

NO [1000] U 

534000 
NA 

11600 
NO [2000] U 

2200 
16000000 

4800 
271000 
52900 

NO [100) U 

NA 

340000 
NO [500] U 

NO [1000] U 

NA 

21500 
til A 

NA 

14900 
-

Metals in Phase I Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LH-WRS21-01 LH-WRS4-01 LH-WRS4-01 

LH-WRS21-01_2 LH-WRS4-01_:::1 LH-WRS4-01_2 
08/08/1993 07/10/1993 07/10/1993 

3.50 0.50 3.50 

8730000 11200000~ 8060000 
NO [5000) U NO [3000) U NO [3000) U 

2220 2500 3200 
27400 114000 368000 

NA NA .. NA 

NO [1000) U NO [1000) U NO [1000) U 

471000 894000 1160000 
NA NA NA 

8000 11600 10000 
NO [2000] U 6100 13300 

3400 3800 4000 
11000000 14900000 14700000 

5200 9200 13400 
437000 973000 1640000 
19000 26100 118000 

NO [100) U NO [100) U NO [100] U 

NA NA NA 

390000 392000 449000 
NO [500] U NO [1000] U NO [1000] U 

NO [1000] U NO [1000] U NO [1000] U 

NA NA NA 

10500 20300 35700 
NA NA NA 

NA NA NA 

9500 I 20500 33800 

LH-WRS8-01 LH-WRS8-01 
LH-WRS8-01_1 LH-WRS8-01_2 

08/06/1993 08/06/1993 

0.50 3.50 

8640000 20500000 
NO [3000] U NO [3000) U 

2300 2800 
75800-~ 442000 

NA NA 

NO [1000] U NO [1000] U 

940000 955000 
NA NA 

13400 19900 
4800 11200 
4300 6100 

10700000 17200000 
21500 10800 
528000 1870000 
387000 38700 

NO [100] U NO [100] U 

NA NA 

418000 728000 
NO [1000) U 1000 
NO [1000] U NO [1000] U 

NA NA 

8200 29600 
NA NA 

NA NA 

37900 33600 

LH-WRS9-01 

LH-WRS9-01_1 

08/06/1993 

0.50 

15900000 
NO [3000) U 

4500 
f----------

180000 
NA 

NO [1000] U 

3370000 
NA 

18200 
6900 

I 5800 
18800000 

16800 
1130000 I 

129000 
NO [100] U 

NA 

561000 
NO [1000] U 

NO [1000) U 

NA 

' 23600 
NA 

NA 

37000 I 

LH-WRS9-01 

LH-WRS9-01_2 

08/06/1993 

3.50 

12500000 
NO [3000) U 

---~-

2800 
149000 

NA 

NO [1000] U 

818000 
NA 

13800 
8300 
6100 

13200000 
21400 

1420000 
120000 

I NO [100] U 

NA 

608000 
NO [1000] U 

NO [1000] U 
NA 

23000 
NA 

NA 

45600 

/ 

0 

"' ....J 
c.o 
....... 
00 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

METALS- UNITS: UG/KG 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 

w 
CJ 
~:) 

~·' (' 
l:~ 

---- ------- ---

46SB01 

46S801 (0-0.5) 

07/27/1998 

0.00 

7800000 

NO [6630) UJ 

3750 

57000 

NO [552] U 

NO [552] U 

840000 

12000 

NO [5600) U 

3880 

9000000 

9200 

640000 

108000 

NO [110) U 

6300 

970000 

NO [1100) U 

NO [1100] U 

NO [550000] U 

NO [5600] U 

NO [552] U 

18000 

19000 

46S801 

46S801(1-3) 

07/27/1998 

1.00 

12000000 

NO [6620) UJ 

4240 

62000 

NO [552] U 

NO [552] U 

NO [550000] U 

13000 

NO [5600] U 

5000 

13000000 

9610 

790000 

94500 

NO [110] U 

8200 

1100000 

1660 

1600 

NO [550000] U 

NO [5600] U 

NO (552) U 

27000 

17000 

Metals in Phase II and Phase Ill Soil Samples at Site 46 
longhorn Army Ammunition Plant, Texas 

46S801 46S802 46S802 46S802 46S803 

46S801(3-5) 46S802(0-0.5) 46S802(1-3) 46S802(3-5) 46S803(0-0.5) 

07/27/1998 07/27/1998 07/27/1998 07/27/1998 07/27/1998 

3.00 0.00 1.00 3.00 0.00 

16000000 2700000 J 5300000 J 5000000 J 9400000 

NO [7480] UJ NO [6260) R NO [6710] R NO [6730) R NO [6780) UJ 

5520 2820 2880 3190 9220 

45000 39000 J 28000 J 45000 J 66000 -~ 

686 NO [522] U NO [559} U NO [561] U 608 

NO (623] U NO [522] U NO [559] U NO [561] U NO [565] U 

NO [620000) U 530000 J NO [560000] U 'NO [560000] U 26000000 

22000 5600 J 19000 J 8200J 27000 

NO [6200] U NO [5200] U NO [5600] U NO [5600] U NO [5600) U 

4540 3770 J 4040 J 3330 J 14600 

20000000 5900000 J 11000000 J 8200000 J 36000000 

9320 8030 5170 6260 18100 

1000000 NO [520000) U NO [560000] U NO [560000] U 1000000 

31600 48700 J 23400 J 51900 J 172000 

NO [120] U NO [100] U NO [110) U NO [110] U NO [110] U 

11000 NO [4200] U NO [4500] U NO (4500) U 7500 

1200000 NO [520000] U NO [560000] U NO [560000] U 610000 

1410 1270 1400 NO [1120] U 2750 

NO [1200] U 1200 J NO [1100] U NO [1100) U NO [1100) U 

NO [620000] U NO [520000] U NO [560000] U NO [560000] U NO [560000) U 

NO [6200] U NO [5200) U NO [5600] U NO [5600] U 33000 

NO [623] U NO [522] U NO [559] U NO [561] U NO [565] U 

45000 11000 J 19000 J 18000 J 49000 

20000 12000 J 9600 J 12000 J 59000 

46S803 46S803 

46S803(1-3) 46S803(3-5) 

07/27/1998 07/27/1998 

1.00 3.00 

12000000 27000000 

NO [6800] UJ NO [7420] UJ 

5220 3840 

82000 150000 

NO [567] U 910 

NO [567] U NO [618] U 

2600000 750000 

20000 23000 

NO [5700] U NO [6200] U 

4970 7560 

25000000 20000000 

10600 13000 

980000 1900000 

132000 40500 

ND[110)U NO [120] U 

8600 15000 

960000 1400000 

1960 1890 

NO [1100] U NO [1200] U 

NO [570000) U NO [620000] U 

7200 11000 

NO [567] U . NO [618) U 

41000 41000 

20000 42000 

LHS-2-01 

LHS-2-01 

01/09/1995 

0.00 

12700000 

NO [13700] UJ 

8100 J 
--~--·-·-·------

1270000 

NA 

NO [1400] U 

1650000 

37800 J 

9800 

15300 

35000000 

24400 

818000 

350000 J 
--

180 

NA 

619000 

580 J 

NO [1400] U 

NA 

320000 

NO [68400] U 

NA 

222000 

0 
1\:) 

....J 
co ....... 
(0 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

METALS- UNITS: UG/KG 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 

a 
C) 
~_) 
1-, 
(') 
,.:;.. .... _) 

LHS-2-02 

LHS-2-02 

01/09/1995 

0.00 

8530000 

NO [12100] UJ 

2800 J 

57300 

NA 

NO [1200] U 

730000 

11300 J 

10100 

5600 

9780000 

12600 

525000 

263000 J 

260 

NA 

415000 

320 J 

NO [1200] U 

NA 

NO [12100] U 

NO [60700] U 

NA 

43700 

LHS-2-03 

LHS-2-03 

01/09/1995 

0.00 

8880000 
NO [11700] UJ 

2200 J 

73700 

NA 

NO [1200] U 

859000 

12900 J 

7200 

4700 

11100000 

12800 

543000 

308000 J 

210 

NA 

427000 

370 J 

NO [1200] U 

NA 

NO [11700] U 

NO [58300] U 

NA 

39200 

Metals in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LHS-2-04 LHS-2-05 LHS-2-06 LHS-2-07 LHS-2-08 
LHS-2-04 LHS-2-05 LHS-2-06 LHS-2-07 LHS-2-08 

01/10/1995 01/10/1995 01/10/1995 01/10/1995 01/10/1995 

0.00 0.00 0.00 0.00 0.00 

8970000 5140000 32800000 9660000 7480000 

NO [1 0700] UJ NO [10200) UJ NO [25000) UJ NO [18700] UJ NO {9200)UJ 

8000 J 5700 J 8700 J 12600 J 16800 J 
+----~-·- -- ----·-··~- ----------1---------·-·-------

46900 60000 266000 290000 1470000 

NA NA NA NA NA ,. 
NO [1100) U NO [1000] U NO [2500] U NO [1900] U NO (920] U 

1040000 578000 1410000 "2560000 1610000 

11300 J 14900 60900 131000 13800 

2900 3100 9400 5800 4100 

4200 5500 274000 20100 11200 

11200000 17100000 18200000 15100000 13200000 

14800 18300 104000 179000 14800 

431000 224000 673000 602000 452000 

153000 J 89400 134000 411000 227000 

NO [110] U NO [100] U NO [260] U NO [140] U NO [100] U 

NA NA NA NA NA 

403000 NO [203000] U 607000 563000 297000 

510 J 430 NO [500] U 800 NO [1100] U 

NO [1100] U NO [1000] U NO [2500] U NO [1900] U NO [920] U 

NA NA NA NA NA 

NO [10700] U NO [10200] U NO [25000] U 20700 11400 

NO [53400] U NO [50800] U NO [125000] U NO [93400] U NO [46200] U 
NA ---- -

NA NA NA NA 

24900 21600 4120000 118000 35200 

LHS-2-09 

LHS-2-09 

01/10/1995 

0.00 

8430000 
NO [17800] UJ 

2600 J 

183000 

NA 

NO (1800] U 

1200000 

27500 

NO [3600] U 

10100 

10300000 

46200 

491000 

77400 

NO [130] U 

NA 

NO [356000] U 

400 

NO [1800] U 

NA 

NO [17800] U 

NO [89000] U 

NA 

209000 

LHS-2-10 LHS-2-11 

LHS-2-10 LHS-2-11 

01/10/1995 01/11/1995 

0.00 0.00 

7240000 4300000 
NO {9900] UJ NO [14700] UJ 

3500 J 5500 J 

40200 
r--· ·-----·----------·--

668000 

NA NA 

NO [990] U NO (1500) U 

804000 827000 

12100 8800 

2600 3600 

7000 5800 

11100000 11900000 

8200 18700 

347000 300000 

66300 319000 

NO [96) U NO [120] U 

NA NA 

318000 ND [295000] U 

360 530 

NO [990] U NO [1500] U 

NA NA 

NO [9900] U 34600 

NO (49400] U NO (73600] U 

NA NA 

148_Q_Q_ __ ~680~ 

0 
N 
-...] 
c:.o 
r-v 
0 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

METALS- UNITS: UG/KG 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 

(.":") 
c:':> 
C) . "' ' .... 
C) 
~,)_, 

LHS-2-12 

LHS-2-12 

01/11/1995 
-·-··-

0.00 

11400000 

NO [12800) UJ 

3000 J 

2060000 

NA 

NO [1300) U 

1050000 

25200 

3700 

8900 

11700000 

15200 

571000 

63000 

NO [120] U 

NA 

648000 

430 

NO [1300] U 

NA 

119000 

NO [64000] U 

NA 

47700 

LHS-2-13 

LHS-2-13 

01/11/1995 

0.00 

4890000 

NO [15000) UJ 

2800 J 

73500 

NA 

NO [1500) U 

2550000 

13600 

3600 

15900 

10900000 

21600 

584000 

107000 

NO [180] U 

NA 

NO [301000] U 

620 

NO [1500] U 

NA 

21800 

NO [75200] U 

NA 

130000 

Metals in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LHS-2-14 LHS-2-15 LHS-2-16 LHS-2-17 LHS-2-18 
LHS-2-14 LHS-2-15 LHS-2-16 LHS-2-17 LHS-2-18 

01/11/1995 01/11/1995 01/11/1995 01/11/1995 01/11/1995 
0.00 0.00 0.00 0.00 0.00 

-----

--

3620000 4790000 22600000 15100000 4740000 

NO [12600) UJ NO [8100) UJ NO [22500) UJ NO [16500) UJ NO [10600) UJ 

2500 J t-- 1800 8100 6000 7900 

37300 43800 101000 332000 36700 

NA NA NA .. NA NA 

NO [1300) U NO [810] U NO [2200) U NO [1600] U NO [1100) U 

445000 339000 1390000 1230000 1260000 

8000 11200 17400 22400 12000 

NO [2500) U NO [1600) U 10600 NO [3300] U NO [2100] U 

3000 3200 18400 119000 10500 

9610000 5870000 19500000 10800000 12100000 

8900 10500 38100 38800 34500 

449000 206000 691000 992000 260000 
60600 23400 467000 50600 50000 

NO [86] U 160 560 190 NO {110] U 
NA NA NA NA NA 

NO [252000] U 207000 561000 690000 NO (213000] U 

560 250J 1600 J 460 J 430 J 
NO [1300] U NO [810] U NO [2200] U NO [1600] U NO [1100] U 

NA NA NA NA NA 
NO [12600] U NO [8100] U NO [22500] U 23300 NO [10600] U 
NO [63000] U NO [40400] U NO [112000] U NO [82400] U NO [53200] U 

NA NA NA NA NA 
11600 59000 J 986000 J 131000 J 120000 J 

-----

LHS-2-19 LHS-MW-10 
LHS-2-19 LHS-MW10 

01/11/1995 09/30/1994 

0.00 0.00 
1---

7160000 6800000 
NO [14600) UJ NO [7300) U 

7000 2800 
1--------------- --------~ 

159000 80200 
NA NA 

NO [1500] U NO [730] U 

3570000 756000 

23900 10400 

7800 3000 

27800 3500 

28300000 7580000 
62700 11100 

519000 376000 
175000 325000 

NO [120] U NO [110] U 

NA NA 
314000 359000 
480 J 250 

NO [1500] U NO [730] U 
NA NA --

19200 9400 
NO [73000) U NO [36600) U _ _:___ ·-- . 

NA NA 
182000 J 12200 

LHS-MW-11 

LHS-MW11 

09/30/1994 

0.00 
---

7190000 

NO [7000) U 

2300 
---------

53000 

NA 

NO [700] U 

1430000 

16900 

4100 

3600 

16100000 

12800 

352000 

214000 

NO [95] U 

NA 

282000 

180 

NO [700] U 
-··---
NA 

7100 

NO [34800] U 

NA 

15100 

"~ v._ 

--
0 
I\:) 

"'-1 
c:.o 
l\) ,.._. 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

METALS· UNITS: UG/KG 
ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 

c.""') 
(::) 
C) ,,, 
C) 
l\_': 

~ 
j 
i 

LHS-MW-12 
LHS-MW12 

09/30/1994 

0.00 

5690000 

NO [6300] U 

11900 

59500 

NA 

NO (630] U 

2110000 

22000 

3200 

3000 

19300000 

14100 

266000 

126000 

NO [97] U 

NA 

207000 

320 

NO [630) U 

NA 

6900 

NO [31400] U 

NA 

15400 

LHS-MW-13 
uis-MW13 

09/30/1994 

0.00 

6720000 

NO [6400] U 

1800 
--

67400 

NA 

NO [640] U 

542000 

13800 

4900 

2800 

10500000 

10400 

413000 

300000 

NO (80] U 

NA 

223000 

300 

NO [640] U 

NA 

8200 

NO [32200] U 

NA 

8500 

-

Metals in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LHS-MW-14 LHS-MW-15 LHS-MW-16 LHS-MW-17 LHS-MW-18 
LHS~MW14 LHS-MW15 LHS-MW16 LHS-MW17 LHS-MW18 

09/30/1994 09/30/1994 09/30/1994 09/30/1994 09/30/1994 

0.00 0.00 0.00 0.00 0.00 

5970000 6410000 4860000 6020000 7960000 

NO (6700] U NO [7500) U NO [6700) U NO [6300) U NO [6600] U 

8500 7500 2800 2300 6900 
~~ 

64600 37900 156000 56300 55700 

NA NA NA NA NA .. 
NO [670] U NO [750] U NO [670] U NO [630] U NO [660] U 

1170000 1030000 211000 6250150 --888000 

25600 29800 19000 12600 31100 

3400 1800 5100 2900 4000 

LHS-MW-19 
LHS-MW19 
09/30/1994 

0.00 

5640000 

NO (6500] U 

13100 

30800 

NA 

NO [650] U 

450000 

26500 

3300 

2300 2900 2200 3800 4300 --f-- 4400 

37900000 29700000 20800000 13300000 37600000 37500000 

17600 9700 9300 12400 14200 20000 

403000 266000 921000 365000 606000 212000 

215000 70800 448000 191000 183000 101000 

NO [110] U NO [110] U NO [91) U NO (100] U NO [94] U NO [96] U 
-~ 

NA NA NA NA NA NA 

223000 186000 158000 308000 488000 200000 

460 520 420 290 690 400 

NO [670] U NO [750] U ~[670]U NO [630] U NO [660] U NO [650) U 

NA NA NA NA NA NA 

10400 NO [7500] U NO [6700] U 6700 11100 NO [6500] U 

NO [33600] U NO [37400] U NO [33400] U NO [31400] U NO [32800] U NO [32400] U 

NA NA NA NA - NA NA 

15300 14500 10700 17500 23600 32000 

LHS-MW-20 
LHS-MW20 

10/03/1994 

0.00 

5690000 
NO [9400) UJ 

2000 J 

80300 

NA 

NO [940] U 

1950000 

10100 

4600 

4300 

9780000 

20100 

283000 

344000 

NO [110] U 

NA 

262000 

290 J 

NO (940] U 

NA 

10100 

NO [46900] U 

NA 

22500 

LHS-MW-21 LHS-MW-22 
1------

LHS-MW21 LHS-MW22 

10/03/1994 10/03/1994 

0.00 0.00 

4210000 4990000 

NO [8600] UJ NO [9000] UJ 

2400 J 3300 J 
--~---~-· -------

66600 72200 

NA NA 

NO [860] U NO [900] U 

718000 986000 

11200 14000 

4700 3100 

2400 4400 

7350000 13900000 
-·-----··-

14600 11600 

237000 348000 

207000 269000 

NO [79] U NO (100] U 

NA NA 

178000 i 217000 

250 J 350 J 

NO [860] U NO [900] U 
-----~----

NA NA 

8800 NO [9000] U 

NO [42800JU 
------·-
NO [44800] U 

NA NA 

7500 I 22900 

0 
1\j 

'-1 
to 
~ 
N 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

METALS- UNITS: UG/KG 

ALUMINUM 

ANTIMONY 
--------------
ARSENIC 

BARIUM 

BERYLLIUM 
----------------------

CADMIUM 

CALCIUM 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 

0 
CJ 
L~) 
i-j 
c·.J 
c.:.~ 

--

LHS-MW-23 

LHS-MW23 

10/03/1994 

0.00 

6410000 

ND [8700] UJ 
-----

10100 J 

218000 

NA 
--------

ND [870) U 

1890000 

33900 

5600 

5600 

38600000 

17700 

259000 

1130000 

ND (86] U 

NA 

291000 

470 J 

ND [870] U 

NA 

ND [8700] U 

ND [43600) U 

NA 

28500 

LHS-MW-24 

LHS-MW24 

10/03/1994 

0.00 

8070000 

NO [9800] UJ 
r--------- --

3100 J 

116000 

NA 

ND[980)U 

364000 

23200 

7800 

4700 

19600000 

14700 

405000 

595000 

ND [97] U 

NA 

287000 

450 J 

ND [980] U 

NA 

ND [9800) U 

ND [49000] U 

NA 

13400 

Metals in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LHS-MW-25 LHS-MW-26 LHS-MW-27 LHS-MW-8 LHS-MW-9 

LHS-MW25 LHS-MW26 LHS-MW27 LHS-MW8 LHS-MW9 

10/03/1994 10/03/1994 10/03/1994 09/30/1994 09/30/1994 
----

0.00 0.00 0.00 0.00 0.00 

8520000 8720000 13500000 4010000 5280000 

ND [8800] UJ NO [9100] UJ NO [8900] UJ ND [6400) U ND [7300] U 
f--------------- ---~-~- -- --------~-~----- --------------····- ----

3500 J 9800 J 2100 J 2900 3600 
r------- ----------- --- -------------

460000 57200 76900 60500 53000 

NA NA NA .. NA NA 
------~-- ----~--------

ND (880] U ND [910] U ND [890) U NO [6~0) U NO [730] U 

378000 1580000 524000 312000 2480000 

23400 41900 18900 9600 12200 
------

30600 3800 9900 3800 3000 

5300 5200 4900 ND [1300) U 4800 

22700000 51200000 13900000 5470000 14100000 

17700 18900 10900 7900 25100 

442000 544000 756000 210000 338000 

3740000 192000 217000 --~1000-- 272000 

ND [82] U NO [110] U ND [110] U ND [100) U ND [84] U 
--

NA NA NA NA NA 

363000 293000 635000 153000 341000 

460 J 420 J 340 J 230 310 

ND [880] U ND [910] U ND [890] U ND [640) U NO [730] U 

NA NA NA NA NA 

ND (8800) U ND [9100] U 9800 NO [6400] U 12900 

ND [43800] U ND (45400] U NO [44700) U ND [32200] U ND (36300] U 
NA -- --------------

t- NA NA NA NA 

17200 25900 17800 6500 26700 

SUMP001 SUMP001 
SUMP001 (0-0.5) SUMP001(3-5) 

07/29/1998 07/29/1998 

0.00 3.00 

NA NA 
NA NA 

------------ ~------------------

NA NA 
-------- --------- ----- ------- -------------

NA NA 

612 ND [569) U 

NA NA 

NA NA 

NA NA 
--NA-- NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
--

NA NA 
-------- '----

9800 9600 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

77000 
--r--

14000 

NA NA 

SUMP002 
-··-------

SUMP002(0-0.5) 

09/22/1998 

0.00 

NA 

NA 
-------------

NA 
-------- --------------

NA 

NO [571] U 

NA 

NA 

NA 

NA 
-------
NA 

NA 

NA 

NA 

NA 

NA 

7900 

NA 
NA-

NA 

NA 

NA 

NA 

21000 

NA 

0 
l'V 
'-1 
tc 
l\:) 
w 



Location: SUMP002 

Sample Number: SUMP002(9.5-1 0) 

Date Sampled: 09/22/1998 

Depth (ft.): 9.50 

METALS- UNITS: UG/KG 

ALUMINUM NA 

ANTIMONY NA 

ARSENIC NA 

BARIUM NA 

BERYLLIUM 1510 
CADMIUM------ NA 

CALCIUM NA 

CHROMIUM, TOTAL NA 

COBALT NA 

COPPER NA 

IRON NA 

LEAD NA 

MAGNESIUM NA 

MANGANESE NA 

MERCURY NA 

NICKEL 28000 

POTASSIUM NA 

SELENIUM NA 

SILVER NA 

SODIUM NA 

STRONTIUM NA 

THALLIUM NA 

VANADIUM 13000 

ZINC NA 

0 
C:) 
c.·· ~) 

r,; 
0 
Mok: 

SUMP003 

Metals in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

SUMP003 SUMP004 SUMP004 

SUMP003(0-0.5) SUMP003(9.5-1 0) SUMP004(0-0.5) SUMP004(0-0.5)LFD 

09/22/1998 09/22/1998 07/29/1998 07/29/1998 

0.00 9.50 0.00 0.00 
--

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 
~-~------

NA NA NA NA 

ND [593) U 1050 NO [556] U .. NO [2780] U 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA I 
--

NA NA NA NA 

NA NA NA NA 

7600 22000 6900 ND [22000] U 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 
----

NA NA NA NA 

NA NA NA NA 

SUMP004 

SUMP004(3-5) 

07/29/1998 

3.00 

NA 

NA 

NA 

NA 

NO {579] U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

7500 

NA 

NA 

NA 

NA 

NA 

NA 
--------

20000 27000 23000 ND [28000] U 29000 

NA NA NA NA NA 
-

SUMP005 SUMP005 

SUMP005(0-0.5) SUMP005(9.5-1 0) 

09/22/1998 09/22/1998 

0.00 9.50 

NA NA 

NA NA 

NA NA 
NA-- NA 

ND [595] U 1940 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

11000 44000 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
f----

36000 21000 

NA NA 

0 
~ 
~ 
co 
1\:) 

~ 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

METALS- UNITS: UG/KG 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 

C'j 
C;) 
f.':') 

r' 
c~ 

c: 

-----

--

I 
I 

SUMP006 

SUMP006(0-0.S) 

07/29/1998 

0.00 

NA 

NA 

NA 

NA 

691 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

11000 

NA 

NA 

NA 

NA 

NA 

NA 

44000 

NA 

SUMP006 
-----· 
SUMP006(3-5) 

07/29/1998 
---

3.00 

NA 

NA 

NA 
--

NA 

921 

NA 

NA 

NA 

NA 

Metals in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

SUMP007 SUMP007 SUMP007 SUMP008 
SUMP007(0-0.5) SUMP007(0-0.5)LFD SUMP007(6.5-7) SUMP008(0-0.5) 

09/23/1998 09/23/1998 09/23/1998 09/23/1998 

0.00 0.00 6.50 0.00 
-----------

NA NA NA NA 
----

NA NA NA NA 

NA NA NA NA 
---- ---------------- --

NA NA t NA NA 

NO [577] U NO [2890] U .. ~ NO [583) U NO [617] U 

NA NA NA NA 
--------.-------1--------

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

SUMP008 SUMP009 

SUMP008(9.5-1 0) t-SUMP009{0-0.5) 

09/23/1998 09/23/1998 

9.50 0.00 

" .. --- ---------
NA NA 

---
NA NA 

NA NA 
-------------------- -----------

NA NA 

NO [569] U NO [643) U 

NA NA 
------

NA NA 

NA NA 

NA NA 
-- ---------

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 
---------r------------- ---~----

NA NA NA NA NA NA 
------------r----- ---·-··-

. 6~~0 -• ~-=- 5~ --= 
NA NA NA NA NA 

NA 
--

NA NA 
--~---~ 

NA 
-----

NO [23000) U 6900 
-----------

13000 7300 
I 

8600 

NA NA NA NA NA NA NA 
----

NA NA NA NA NA NA NA 
NA 

----~--------
NA NA 

---
NA NA NA 

NA NA NA 
NA" -----

NA 
f-----

NA NA 
NA NA NA NA NA NA NA 
NA NA 

*~ 
NA NA NA NA 

OOO]U 16000 
--------- -~------

58000 13000 28000 10000 46000 
--- ------NA ___ ----~----------

NA NA A NA NA NA 
--

0 
1\;) 
-...1 
to 
tv 
CJ1 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

METALS- UNITS: UG/KG 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 

('j 
C~j 
r• '• 
·~' j:,, 

\'\ . 
C) 
rifA. 
1,.. .I 

SUMP009 

SUMP09(1.8-2.3) 

09/23/1998 

1.75 

NA 

NA 

NA 

NA 

ND [542] U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

5400 

NA 

NA 

NA 

NA 

NA 

NA 

34000 

NA 

SUMP010 

Metals in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

SUMP010 SUMP011 SUMP011 SUMP012 

SUMP01 0(0-0.5) SUMP010(3-5) SUMP011 (0-0.5) SUMP011 (6-6.5) SUMP012(0-0.5) 

07/29/1998 07/29/1998 09/23/1998 09/23/1998 09/24/1998 

0.00 3.00 0.00 6.00 0.00 

'---

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 
---~-------- --~-NA -----

NA NA NA NA 

562 ND [587] U 657 ,. ND [595] U I--- 687 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA --NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 
---------

NA NA NA NA NA 

NA NA NA NA NA 

5000 ND [4700] U 7900 6800 8200 

NA NA NA NA NA 
--

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

24000 21000 20000 15000 18000 

NA NA NA NA NA 
~-------

SUMP012 

SUMP012(9.5-1 0) 

09/24/1998 

9.50 

NA 

NA 

NA 

NA 

ND [597] U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

12000 

NA 

NA 

NA 

NA 

NA 

NA 

13000 

NA 
-

SUMP013 
SUMP013(0-0.5) 

09/23/1998 

0.00 

NA 

NA 

NA 

NA 

710 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

11000 

NA 

NA 

NA 
--

NA 

NA 

NA 

44000 

NA 

0 
N 
~ 
(.0 
rv 
~ ,..._.) 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

METALS- UNITS: UG/KG 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 
-- ---

(') 
(_j 
(~) 

i.-J 
t". '11"':.-, .. 

-..1 

--

--

SUMP013 

SUMP013(9.5-1 0) 

09/23/1998 

9.50 

NA 

NA 

NA 

NA 

694 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

10000 
NA 

NA 

NA 

NA 

NA 

NA 

12000 
NA 

--

SUMP014 

Metals in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

SUMP014 SUMP015 SUMP015 --r-------- ------ -------
SUMP016 SUMP016 SUMP017 

---------- -------·---
SUMP014(0-0.5) SUMP014(9.5-1 0) SUMP015(0-0.5) SUMP015(9.5-1 0) - SUMP016(0-0.5) SUMP016(3-5) SUMP017(0-0.5) 

---------

09/22/1998 09/22/1998 09/22/1998 09/22/1998 08/06/1998 08/06/1998 09/22/1998 
--0.00 9.50 

--- --------
0.00 9.50 0.00 3.00 0.00 

--

NA NA NA NA NA NA NA 
----~--------- --------------- ----- -----···---------- - -------- -~-- ---- ---------

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 
------- --------- --------- --~------------

NA NA NA NA NA NA NA 

ND [571] U 1550 ND (568) U 1780 ND [578] U 826 ND [593] U 
--r------- .• 

NA,. NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 
---

NA NA NA NA NA NA NA 

NA NA 
--- r-----

NA NA NA NA 
--

NA 

NA NA NA NA NA NA NA 
I NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 
NA NA NA -- NA NA 

-~- NA-- ----------
NA 

NA 
-------f--- -----------

NA NA NA NA NA NA 
ND [4600} U 42000 ND [4600) U 47000 

--f---------
6400 21000 ND [4700) U 

NA NA NA NA 
---~-

NA NA 
I 

NA 
NA NA NA NA NA NA I NA 
NA NA NA NA NA NA . NA 

NA 
--------~- -~------- --NA---r-----NA ____ ---~ NA NA NA NA 

----- ------
NA NA NA NA NA NA NA 
NA NA NA NA NA NA I NA - I ---

25ooo 1 13000 27000 16000 20000 25000 16000 
---

NA NA NA NA NA NA 
---~--

NA 

0 
l\:) 

-J 
c.o 
l'V 
~ 



Location: 
Sample Number: 
Date Sampled: 
Depth (ft.): 

METALS- UNITS: UG/KG 

Metals in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

SUMP017 SUMP018 SUMP018 SUMP018 SUMP019 SUMP019 SUMP020 SUMP020 
SUMP017(9.5-1 0) SUMP018(0-0.5) SUMP018(0-0.5)LFD SUMP018(9.5-1 0) SUMP019(0-0.5) SUMP019(3-5) SUMP020(0-0.5) SUMP020(3-5) 

09/22/1998 09/23/1998 09/23/1998 09/23/1998 07/29/1998 07/29/1998 07/29/1998 07/29/1998 

9.5o o.oo o.oo 9.5o o.oo _ 1 3.oo o.oo 3.oo 

1ALUMINUM NA NA NA NA NA _ NA -~!--~ ____ N~--
ANTIMONY NA NA NA NA NA NA NA NA I 
ARSENIC NA NA NA NA NA NA NA NA 

1--------------- --------- -------------- --- --------- --------- - ------ ---------- -- ------·-----· --------- ------ ------
BARIUM NA NA NA NA NA NA NA NA 

I -~ 
BERYLLIUM 1560 NO [615] U ND [3080] U 1350 .. NO [548] U 838 NO [541] U NO [57~ 
CADMIUM NA NA NA NA NA NA NA NA 
CALCIUM NA NA NA NA . NA NA NA NA 

~~~=~~UM, TOTAL ~~ ~~ ~~ ~~ ~~ ~~ ~~ ~~ 1 

COPPER NA NA NA NA NA NA NA NA 
IRON NA NA NA NA NA ~- NA NA NA I 

I - ---t-----
LEAD NA NA NA NA NA NA NA NA 
MAGNESIUM NA NA NA 1------~--1---- NA NA NA NA 1 

'

MANGANESE NA NA NA !-------- NA NA --- NA NA NA 
1--- --"--

MERCURY NA NA NA NA NA NA NA NA 
--

NICKEL 39000 8600 ND [25000] U 34000 NO [4400] U 4700 ND [4300) U ND [4600] U 

POTASSIUM NA I NA I NA I NA j NA I NA NA ==r NA 
SELENIUM NA NA NA NA NA NA NA NA 

1SILVER NA NA NA NA NA __ N_A ____ L NA NA 

SODIUM NA NA NA NA NA NA ± NA NA 
STRONTIUM NA NA NA NA NA --~-- NA NA I 

1THALLIUM NA NA NA NA --~-~A___ ---NA-+= ----~-------NA 
VANADIUM 17000 34000 43000 15000 30000 -35000 25000 43000 I 
ZINC NA NA NA NA NA NA NA NA 

C) 
C:J 
C) 
i-~ 
(_) 

cr. 

• 

0 
l\:) 
....:1 
tC 
N 
00 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.}: 

METALS- UNITS: UG/KG 
--

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 

(:'? 
(j 
C;j . .. ,,.; 
c~ .. ,.-
c....~ 

SUMP021 

SUMP021 (0-0.5) 

09/23/1998 

0.00 

NA 

NA 
--

NA 

NA 

NO [571] U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

8200 

NA 

NA 

NA 

NA 

NA 

NA 

34000 

NA 

SUMP021 

Metals in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

SUMP022 SUMP022 SUMP023 SUMP023 SUMP024 
SUMP021 (9.5-1 0) SUMP022(0-0.5) SUMP022(6.5-7) SUMP023(0-0.5) SUMP023(3-~L SUMP024(0-0.5) 

09/23/1998 09/23/1998 09/23/1998 08/06/1998 08/06/1998 08/08/1998 
9.50 0.00 6.50 0.00 3.00 0.00 

-- -~------- -- -- ------··----~-----·-·-
NA NA NA NA NA NA 

--1----
NA NA NA NA NA NA 

f--- --~ ~~----~--l-------~----
NA NA NA NA NA NA 

NA 
----------- -----------~-------- ----NA ____ [ -----N~--NA NA NA 

NO (595] U NO [583] U NO [625] U , NO (539] U -- 722 I NO [554] u 
NA NA NA NA NA I 

NA 
----~ 

NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA -
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 

=t=---~A 
f----------~ 

NA NA NA NA NA 
NA NA NA NA NA NA 

---------
8800 5600 6200 7900 17000 7900 
NA NA NA NA 

--1----
NA NA 

----

NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 

-----. 
NA NA NA NA NA NA 
NA NA NA NA NA NA --1-------

13000 16000 10000 24000 31000 37000 
NA NA NA NA NA NA 

-

SUMP024 

SUMP024(3-5) 

08/08/1998 

3.00 

-~-~-------~----

NA 

NA 
--------

NA 
---~--- -----~-----

NA 

697 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

11000 

NA 

NA 

NA 

NA 

NA 

NA 

13000 

NA 

\ 

1 

• 

~ 
M 
-J 
~ 
N 

'i 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

METALS - UNITS: UG/KG 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 

c.::') 
C:) 
C-~~· 
i ; 
~,;., 

c 

SUMP025 

SUMP025(0-0.5) 

09/23/1998 

0.00 

--
NA 

NA 

NA 

NA 

ND (628] U 

NA 

NA 

NA 

NA 
-

NA 

NA 

NA 

NA 

NA 
--

NA 

7500 

NA 

NA 

NA 

NA 

NA 

NA 

38000 

NA 

SUMP025 

Metals in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

SUMP026 SUMP026 SUMP026 SUMP027 

SUMP25(5.8-6.3) SUMP026(0-0.5) SUMP026(0-0.5)LFD SUMP026(3-5) SUMP027(0-0.5) 

09/23/1998 08/08/1998 08/08/1998 08/08/1998 07/30/1998 
-

5.75 0.00 0.00 3.00 0.00 
-· 

--1--
NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 
----------------- --------~---~ ---~-----------

NA NA NA NA NA 

985 825 ND [2910] U .• 846 ND (534) U 
--

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA 
1-

NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 
---------· 

NA NA NA NA NA 
1----

NA NA NA NA NA 

7100 14000 ND [23000] U 14000 ND [4300] U 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

31000 60000 J 63000 J 37000 27000 

NA NA NA NA NA 

SUMP027 

SUMP027(3-5) 

07/30/1998 

3.00 

------
NA 

NA 

NA 
---------------------

NA 

745 

NA 

NA 

NA 

NA 
--

NA 

NA 
I 

I 
NA 

NA 

NA 
--

NA 

7600 

NA 
I NA 

NA 

NA 

NA ,j NA 

19000 T 
NA 

SUMP028 
SUMP028(0-0.5) 

09/23/1998 

0.00 

---------
NA 

NA 

NA 
------------------··--

NA 

ND [588] U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

7800 

NA 

NA 

NA 

NA 

NA 

NA 

23000 

NA 

0 
N 
-.J 
c.o 
c.o 
0 ., 

• 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

METALS- UNITS: UG/KG 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 

C') 
C"'.:_) 
C) 
l·; 
,.,).. 

~,~, 

--

--

SUMP028 

SUMP028(9.5-1 0) 

09/23/1998 

9.50 

NA 

NA 

NA 

NA 

NO (579] U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

5200 

NA 

NA 

NA 

NA 

NA 

NA 

ND [5800] U 

NA 

SUMP029 

Metals in Phase II and Phase Itt Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

SUMP029 SUMP030 SUMP030 SUMP031 SUMP031 SUMP032 
-------

SUMP029(0-0.5) SUMP029(3-5) SUMP030(0-0.5) SUMP030(3-5) SUMP031(0-0.5) SUMP031 (9.5-1 0) SUMP032(0-0.5) 
-----····· 

07/30/1998 07/30/1998 08/08/1998 08/08/1998 09/24/1998 09/2411998 09/24/1998 

0.00 3.00 0.00 3.00 0.00 9.50 0.00 

NA NA NA NA NA NA NA 

NA NA NA NA 
j------ -------

NA NA NA 
-- ----

NA NA NA NA NA NA NA 

NA 
--r-------------- ---- ------~------

NA NA NA NA NA NA 

NO (526] U NO (566] U NO [551) U ·- 593 NO (549] U NO [592] U ND [558) U 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 
----

NA NA NA NA NA NA NA 
-------

NA NA NA NA NA NA NA 
-------

NA NA NA NA NA NA NA -- ----
NA NA NA NA NA NA NA 

----------
NA NA NA NA NA NA NA 

NA 
1---------

. N~~NA--NA NA NA NA 

ND [4200] U ND [4600] U 9800 9600 ND [4400) U ND [4700] U 4800 

NA NA NA NA NA NA -~----

NA NA NA NA NA 
-- -

NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

NA NA NA NA NA NA NA 

=r·----------~-24000 21000 27000 J 30000 J 12000 ND [5900] U r----~ 000 _______ 
NA NA NA NA NA NA NA 

) 

i 

0 
1\:) 

-..I 
c:.o 
w 
~ 

' 

~l 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

METALS- UNITS: UG/KG 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 

c.-;) 
(J 
r":.~· 
i '\ 
t-• 
('._· 

SUMP032 

SUMP032(9.5-1 0) 

09/24/1998 

9.50 

NA 

NA 

NA 

NA 

995 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

20000 

NA 

NA 

NA 

NA 

NA 

NA 

12000 

NA 

SUMP033 

Metals in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

SUMP033 SUMP034 SUMP034 SUMP035 
SUMP033(0-0.5) SUMP033(5.5-6) SUMP034(0-0.5) SUMP034(3-5) 

. 08/07/1998~ 
SUMP035(0-0.5) 

09/24/1998 09/24/1998 08/07/1998 -- 09/24/1998 

0.00 5.50 0.00 3.00 0.00 
--

f---------- ·-- ------· 
NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 

·- -------~------ ---~ -----~----------- ·--------- --------- --
NA NA NA NA NA 

NO [634] U NO [609] U 650 NO [600] U ND [572] U 

NA NA NA NA NA 

NA NA 
--~-· 

NA • NA +---· 
NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA 
,------

NA NA 

NA 

~~~t :-· NA NA 

NA NA NA 

NA NA NA 

NA NA NA NA NA 

11000 9400 16000 13000 5000 

NA NA NA NA NA 

NA NA NA NA NA ! 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

35000 19000 41000 J 38000 J 12000 

NA NA NA NA NA ________ - ···-

SUMP035 SUMP036 
SUMP035(5.5-6) SUMP036(0-0.5) 

09/24/1998 07/30/1998 
5.50 0.00 

NA NA 
1--

NA NA 
NA NA 

-·------------------------------ -------- - ----------------
NA NA 

NO [607] U NO [529] U 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
-~-------

NA NA 

NA NA 
-·~-

NA NA 
·-

NA NA 
----· 

6900 NO [4200] U 

NA NA --

NA NA 

NA NA 
---· 

NA NA 
NA NA 
NA NA 

16000 19000 

NA NA 

I 

0 
1\:) 

-.J 
c.o 
w 
N 

•• 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

METALS- UNITS: UG/KG 

ALUMINUM 

ANTIMONY 
----------
ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 

('j 
(""''\ 

~) 
i~: 
for~ ,_. 

SUMP036 

SUMP036(3-5) 
07/30/1998--

3.00 

NA 

NA 

NA 

NA 

631 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

8200 

NA 

NA 

NA 

NA 

NA 

NA 

29000 

NA 
--

Metals in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

SUMP037 SUMP037 SUMP038 SUMP038 SUMP039 

SUMP037(0-0.5) SUMP037(3-5) SUMP038(0-0.5) SUMP038(7 -7 .5) SlJMP039(0-0.5) 
1-- 08/08/1998 

----~----- -------~-- .______:____ ~--
r---o9i28/1998 08/08/1998 09/28/1998 09/28/1998 

0.00 3.00 0.00 7.00 0.00 
-----

NA NA NA NA NA 

NA NA NA NA NA 
-- --~-------1-----

NA NA NA NA NA 
-----· -------

NA NA NA NA NA 

ND [570) U ND [598] U 913 NO [557] U NO [595] U 
----1-- -~-

NA NA NA NA 
~----

NA NA NA NA NA 

NA NA NA 
f----

NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 
~---·-

NA NA NA NA NA 

NA NA NA NA NA 
----------

NA NA NA NA NA 

9000 9700 11000 5200 NO [4800] U 
·------ ·--·----1----------- ~------

! 

SUMP039 SUMP040 SUMP040 
-----·· --. --------~ 1--
SUMP039(3-3.5) SUMP040(0-0.5) SUMP040(3-5) 

09/28/1998 08/08/1998 08/08/1998 

3.00 0.00 3.00 

NA NA NA 
--

NA NA NA 
--~-----

NA NA NA 
·--- ----··--- ------ ---~----·--·· --------- ~-------· ·-

NA NA NA 

NO (602) U NO (552] U 625 

f---~A __ L NA---= NA 
-------

NA NA NA 

NA NA NA 

NA NA NA 
-

NA NA NA 
---------· 

NA NA NA 

NA NA NA 

t 
NA NA NA 

NA NA NA 

NA NA NA 
----~--1-· 

NO (4800] U 
I 

6600 14000 
-----

NA NA NA NA NA I NA 
I 

NA I NA 
--~--------

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

28000 J 39000 J 30000 9600 8600 

NA NA NA NA NA ~-1 

-- ~ ~t NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

12000 22000 J 

NA I NA 

I NA 

NA 

NA 

NA 

NA 

28000 J 

NA 

0 
N 
-..] 
c.o 
w 
w 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

METALS • UNITS: UG/KG 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 

0 
(J 
r*.) 

l·.:' 
~~ 

.•ft 

SUMP041 

SUMP041(0-0.5) 

09/24/1998 

0.00 

NA 

NA 

NA 
----·-·--

NA 

ND [572) U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

6000 

NA i 

NA 
I 

NA 

NA 

NA 

NA 

10000 

NA 

Metals in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

SUMP041 SUMP042 SUMP042 SUMP043 SUMP043 

SUMP041 (5.5-6) SUMP042(0-0.5) SUMP042(3.5-4) SUMP043(0-0.5) SUMP043(3-5) 

09/24/1998 09/24/1998 09/24/1998 08/08/1998 08/08/1998 
--,----

5.50 0.00 3.50 0.00 3.00 

--
r--NA NA NA NA NA 

NA NA NA NA 
--f----

NA 
--

NA NA NA NA NA 
-·----------~--------- ---------- -·----·-- -------------- -----~-~----- - --- --~------- -- - - -- - --

NA NA NA NA NA 

ND [592] U ND [573] U ND [592] U .. ND [565] U ND [551] U 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 
-----

NA NA NA NA NA 
f---

NA NA NA NA NA 
----

NA NA NA NA NA 

NA NA NA NA -- NA 
!-----

NA NA 
--~--

NA NA NA 

ND [4700] U ND [4600] U 5800 10000 6800 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 
f------

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA 
,-----------

NA 
--------~---

___________ ,_ 

-----~-----

6200 8400 15000 29000 J 33000 

NA NA NA NA NA 

SUMP107 

SUMP1 07(0-0.5) 

09/28/1998 

0.00 

NA 

NA 

NA 
- ---- --------------- ----

NA 

ND [597] U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ND [4800] U 

NA 

NA 

NA 

NA 

NA 

NA 

38000 

NA 

SUMP107 

SUMP1 07(3-3.5) 

09/28/1998 

3.00 

NA 

NA 
---·--

NA 
--------------

NA 

ND [597] U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ND [4800] U 

NA 

NA 

NA 

NA 

NA 

NA 
--------------

28000 

NA 

0 
1\:) 

~ 
c.o 
w 
~ 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

METALS- UNITS: UG/KG 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 

(._..., 

"'i ~~~. 
r~ 

~! 
tl' l 

===1 

SUMP108 

SUMP1 08(0-0.5) 

08/11/1998 

0.00 

NA 

NA 
··~--· 

NA 

NA 

NO [544] U 

NA 

NA 

NA 

NA 
-

NA 

NA 

NA 

NA 

NA 

NA 

NO [4300] U I 
NA I 

NA 

NA 

NA I 
NA 

NA 

26000 

NA 

SUMP108 

SUMP1 08(3-5) 

08/11/1998 

3.00 

NA 

NA 
f-----· 

NA 

Metals in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

SUMP108 SUMP109 SUMP109 SUMP110 
SUMP1 08(3-5)LFD SMP1 09(7 .8-8.3) SUMP1 09(0-0.5) 

1--::c-::--·~·~-

SUMP11 0(0-0.5) 

08/11/1998 09/25/1998 09/25/1998 08/12/1998 

3.00 7.75 0.00 0.00 

NA NA NA NA 

NA NA NA NA 
I-· . ·----.. -~·· 

NA NA NA NA 
NA-

1-------- f---. 
NA NA NA NA 

604 ND[280~~ NO [659] UJ NO [591] U NO [536] U 
f-· -------r----·---· ··~ 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 
-~--

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 
··-----

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA 
-- -1--

NA NA 
c-.- NA·---

NA NA NA NA 
-----

9700 NO [22000] U 8500 J 5000 5400 

NA NA NA NA NA 

NA NA NA NA NA 
-·-----·-

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 
--~---

NA NA NA NA NA 
. ·-

25000 NO [28000] U 28000 J 13000 25000 

NA NA NA NA NA 

SUMP110 
···~----

SUMP110(3-5) 

08/12/1998 

3.00 

NA 

NA 
NA 

NA 

NO [568] U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

9700 

NA 

NA 

NA 

NA 

NA 

NA 

40000 

NA 

WRSUMP004 
f-------~-~-

WRSUMP04(0-0.5) 

09/27/1998 
0.00 

NA 

NA 
---------~--

NA 
·-----~~----

NA 

NO [760] U 

NA 

NA 

NA 

NA 

NA 
·-~ 

NA 

NA 

NA 

NA 

NA 
·-

8400 

NA 

NA 

NA 

NA 

NA 

NA 

21000 

NA 

0 
N 
--..1 
t.O 
w 
~ 



Location: WRSUMP004 

Sample Number: WRSUMP04(4-4.5) 

Date Sampled: 09/27/1998 

Depth (ft.): 4.00 

METALS- UNITS: UG/KG 

ALUMINUM NA 

ANTIMONY NA 

ARSENIC NA 

BARIUM NA 

BERYLLIUM NO (566] U 

CADMIUM NA 

CALCIUM NA 

CHROMIUM, TOTAL NA 

COBALT NA 

COPPER NA 

IRON NA 

LEAD NA 

MAGNESIUM NA 

MANGANESE NA 

MERCURY NA 

NICKEL 8100 

POTASSIUM NA 

SELENIUM NA 

SILVER NA 

SODIUM NA 

STRONTIUM NA 

THALLIUM NA 

VANADIUM 11000 

ZINC NA 
--

0 
c·, 

-..;·.' 

~J . .. 
I-,: 
~-~ 

"'""'· l,r". 

Metals in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

WRSUMP005 WRSUMP005 WRSUMP006 WRSUMP006 
WRSUMP05(0-0.5) WRSUMP05(7-7.5) WRSUMP06(0-0.5) WRSUMP06(7-7.5) 

09/27/1998 09/27/1998 09/24/1998 09/24/1998 

0.00 7.00 0.00 7.00 

-
NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NO [586] U 626 NO [57,;3] U NO [606] U 
----

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 
----

NA NA NA NA 
-----

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 
---

NA NA NA NA 
--- r------

10000 9400 5900 5600 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 
-· 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

17000 11000 15000 10000 

NA NA NA NA 

WRSUMP007 WRSUMP007 
WRSUMP007(3-5) WRSUMP07(0-0.5) 

07/29/1998 07/29/1998 
3.00 0.00 

---------
NA NA 

NA NA 

NA NA 
- -~---~----·--~---·--

NA NA 

NO [588] U NO (515] U 

NA 

I 
NA 

NA NA 
I NA I NA 

NA ~-- ~~---t-----
NA 

NA -1=---~~----
NA NA 

NA NA 
r----- ·-- -----~---· 

NA NA 

NA NA 

NO (4700] U NO [4100] U 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA 

I 

NA 
28000 37000 

NA 
--

NA 

0 
rv 
~ 
CD 
w 
en 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

METALS- UNITS: UG/KG 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 

0 
C';.? 
C'J 
.. 'I 
( '~ 

~ 
""] 

WRSUMP008 

WRSUMP08(0-0.5) 

07/30/1998 

0.00 

NA 

NA 

NA 

Metals in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

WRSUMP008 WRSUMP009 WRSUMP009 WRSUMP010 
WRSUMP008(3-5) WRSMP9(7 .8-8.3) WRSUMP09(0-0.5) WRSUMP1 0(0-0.5) 

07/30/1998 09/24/1998 09/24/1998 08/05/1998 
--

3.00 7.75 0.00 0.00 

f----------------------
NA NA NA NA 
NA NA NA NA 

-

NA NA NA NA 

WRSUMP010 WRSUMP010 
wRsuMP1o(o~o.5)FD WRSUMP01 0(3-5) 

08/05/1998 08/05/1998 
-----

0.00 3.00 . 
1----- ----

NA NA 
NA NA --
NA NA 

------------ ------------ -·-------~--~-~- -------- --- ------------ -----------
NA NA NA NA NA NA NA 

NO (549) U NO (627] U NO [607] U NO (597..] U 252.5 NO [269.7] U 518.1 
NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA 
NA NA NA NA 

"----~~- l .. ~~ NA --- --
NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA NA NA -->---
NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA 

NO [4400] U 9900 7000 5700 NO [4300] U NO [22000] U NO [5000] U 
NA NA NA NA NA NA NA 
NA I NA NA NA NA NA NA ------- - ---f--
NA NA NA NA NA NA NA l-
NA NA NA NA NA NA NA 1-- --1--- -
NA NA NA NA NA NA NA 

1---
NA NA NA NA NA NA NA --1--- -- ------------- --------------

16000 24000 NO [6100] U 16000 11000 NO [27000] U 30000 
NA NA NA NA NA I NA NA 

0 
l\:) 

~ 
co 
w 
-..1 



Location: WRSUMP011 
Sample Number: WRSUMP11 (0-0.5) 
Date Sampled: 09/24/1998 

Depth (ft.): 0.00 

METALS- UNITS: UG/KG 

ALUMINUM NA 
ANTIMONY NA 

ARSENIC NA 

BARIUM NA 

BERYLLIUM ND [580] U 

CADMIUM NA 
--

CALCIUM NA 

CHROMIUM, TOTAL NA 

COBALT NA 

COPPER NA 

IRON NA 

LEAD NA 

MAGNESIUM NA 

MANGANESE NA 

MERCURY NA 

NICKEL 5600 

POTASSIUM NA 

SELENIUM NA 

SILVER NA 

SODIUM NA 

STRONTIUM NA 

THALLIUM NA 

VANADIUM 15000 

ZINC NA 

0 
Cj 
~') 
.,. ... 

/·.j 

r~ 
c~ 

Metals in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

WRSUMP011 WRSUMP012 WRSUMP012 WRSUMP013 
WRSUMP11 (4.5-5) WRSMP12(9.5-1 0) 

WRSUMP013 WRSUMP015 

09/27/1998 _.:.._ 
WRSUMP12(0-0.5) 

.:.._. 09/27/1998 
WRSUMP13(0-0.5) 

. ·-----~--_ __:__ 
WRSUMP13(5-5.5) 

1-----~--------~-------
WRSUMP15(0-0.5) 

1-----~--------~ 

09/24/1998 09/27/1998 09/27/1998 08/11/1998 
4.50 9.50 0.00 0.00 5.00 0.00 

---· 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 

r--- -----

NA NA NA NA NA NA 
ND [598] U 

1--
ND [566] U ND [52_~] U NO [566] U ND [597] U f-- ND [583] U 

NA NA NA NA NA NA 
1------

NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 

'---· 

NA NA NA NA NA NA 
NA NA NA NA NA NA 

NA 
--1-----

NA NA NA NA NA 
NA NA 

~r 
NA NA NA NA 

NA NA NA NA NA NA 
NA NA 

---------- --~~ 

NA NA NA NA 
7300 9300 5900 7100 5200 ND [4700] U 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA NA 
NA NA NA NA NA 

-- -r-----NA--

NA NA NA NA NA I NA 
NA NA NA NA NA NA 

11000 14000 18000 19000 

I 
12000 38000 

NA NA NA NA NA NA 

0 
N 
-.] 
c.o 
w 
00 



Metals in Phase II and Phase Ill Soil Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: WRSUMP015 WRSUMP016 WRSUMP016 WRSUMP019 WRSUMP019 WRSUMP021 WRSUMP021 
I -
Sample Number: WRSUMP015(3-5) WRSUMP16(0-0.5) WRSUMP016(3-5) WRSUMP019(3-5) WRSUMP19(0-0.5) WRSUMP21 (0-0.5) WRSUMP021 (3-5) 
Date Sampled: 08/11/1998 08/11/1998 08/11/1998 08/13/1998 08/13/1998 --t-----0-7-/30/1998 07/30/1998 
Depth (ft.): - -- - -- - -- - --3.00 0.00 3.00 3.00 0.00 0.00 3.00 

METALS- UNITS: UG/KG 
-+------------------->----------1------·· -··-·------

ALUMINUM NA NA NA NA NA NA NA 
1ANTIMONY NA NA NA-· NA -- ---·---NA___ -----NA ___ --- NA 

ARSENIC NA NA NA NA NA NA - . NA I 
I ------- ·--------f---·-··· ----- ·----1--------····· 

BARIUM NA NA NA NA NA NA NA 
BERYLLIUM ND [585] U ND (545] U ND (596] U ND (573] U ND (564] U ND (549] U ND (563] U 

~~~~~~ ~~ - ~~ -~~--=~- --------~~ -~ ----~~- -~=~--=-~~ -==+ -- ~~ --
CHROMIUM, TOTAL NA NA NA NA ---- NA NA . I NA --

COBALT NA NA NA NA NA , NA r·· ---~ 
COPPER NA - NA _ - NA _ ------~---~~-l___ NA -+ NA -

IRON NA NA NA NA NA __ NA NA 

LEAD NA NA NA NA NA _J___ NA / NA 

MAGNESIUM NA NA NA NA NA I NA l NA 
1MANGANESE NA NA --____ NA _________ NA ____ ------NA--]____ . NA NA 

MERCURY NA NA NA NA NA +-' NA NA 
NICKEL ND (4700] U ND [4300] U ND [4800] U 10000 12000 ND [4400] U ND (4600] U 
POTASSIUM NA NA NA NA ---- NA . NA NA 

SELENIUM NA NA NA NA NA NA NA 
SILVER NA NA NA NA NA NA NA --
SODIUM NA NA NA NA NA NA NA 

jsTRONTIUM NA NA , NA NA -----~:"- __ f------- -~~- ~A 
THALLIUM NA NA NA NA NA NA NA 

-~ 

IVANADIUM 21000 33000 9600 22000 23000 28000 20000 I --1--- I 
IZINC NA NA NA NA NA NA NA 

u 
C) 
cJ 
j '\ 

~~ , .. 
•..u 

0 
1'-' 
-.J 

"' w 

"' 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 
VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 

METHYLENE CHLORIDE 

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 

NO DETECTED COMPOUNDS 

w c: ') 
CJ 
1-J 
I·~ 
C.~· 

- --

VOCs and SVOCs in Sediment Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

46SD01 46SD02 46SD03 46SD04 46SD04 

46SD01 46SD02 46SD03 46SD04 46SD04RAFD 

11/09/1998 11/09/1998 11/10/1998 11/10/1998 11/10/1998 

0.00 0.00 0.00 0.00 0.00 

--

NO [7.1] U NO [12] U 8 1.7 1.6 

---------- ------------ r--·-·--- ----~------
NA 

46SD05 46SD06 

46SD05 46SD06 

11/10/1998 11/10/1998 

0.00 0.00 

1.6 1.6 

-------~ 1--------·-

46SD06 46SD07 

46SD06RAFD 46SD07 

11/10/1998 11/10/1998 

0.00 0.00 

2.1 NO [6.6] U 
--·---- -------------

--NA--~-----1 

0 
l\) 

~ 
<0 
~ 
0 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 
METHYLENE CHLORIDE 

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 

NO DETECTED COMPOUNDS 

C') 
t·'\ 
t. ..... • 

(~) 

r:
~ ; 
~-~ 

--

VOCs and SVOCs in Sediment Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

46SD08 46SD08 

46SD08 46SD08RAFD 
---··-·---!----------·-·-
11/10/1998 11/10/1998 

0.00 0.00 

1.5 ND [8.5] U 

NA 

0 
N 
~ 
<.:::1 
~ 
~ 



Pesticides, PCBs, Explosive Compounds, and Dioxins/Furans in Sediment Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: 46SD01 46SD01 46SD02 46SD02 46SD03 46SD03 46SD04 

Sample Number: 46SD01 46SD01 46SD02 46SD02FD 46SD03 46SD03 46SD04 

Date Sampled: 11/09/1998 12/03/1998 11/09/1998 11/09/1998 11/10/1998 12/03/1998 11/10/1998 

Depth (ft.): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

PESTICIDES - UNITS: UG/KG 

NO DETECTED COMPOUNDS NA NA NA NA 

POLYCHLORINATED BIPHENYLS- UNITS: UG/KG 
f------- !-----------1--------- ----------~ --------- ------- ~-~--~--

PCB-1254 (AROCHLOR 1254) NA NO [58) U 690 J NA NA 280 NA 
r------

.. 
DIOXINS AND FURANS - UNITS: NG/KG 

1 ,2,3,4,6, 7,8-HEPTACHLORODIBENZO-p-DIOXIN NA NA 49.095 NA' NA NA NA 

1 ,2,3A,6,7 ,8-HEPTACHLORODIBENZOFURAN NA NA 5.397 NA NA NA NA 

1 ,2,3,4, 7 ,8-HEXACHLORODIBENZOFURAN NA NA 2.806 NA NA NA NA 

1 ,2,3,6, 7,8-HEXACHLORODIBENZO-P-DIOXIN NA NA 1.986 NA NA NA NA 

46SD04 46SD05 

46SD04 46SD05 

12/07/1998 11/10/1998 

0.00 0.00 

------- ·---~------

24 NO [47] U 
f---------

NA 7.174 

NA 0.795 

NA 0.494 
-------

NA NO [0.198] U 

1 ,2,3, 7,8,9-HEXACHLOROOIBENZO-P-DIOXIN NA NA 1.712 NA NA NA NA 1 NA ND [0.189) U 

2,3, 7,8-TETRACHLORODIBENZOFURAN 
-
HEPTACHLORINATED OIBENZO-p-DIOXINS, (TOTAL) 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 

HEXACHLORINATEO OIBENZO-p-DIOXINS, (TOTAL) 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) 

OCTACHLOROOIBENZO-p-DIOXIN 

OCTACHLORODIBENZOFURAN 

PENTACHLORINATEO DIBENZOFURANS, (TOTAL) 

TETRACHLORINATED 01 BENZOFURANS, (TOTAL) 

EXPLOSIVES - UNITS: UG/KG 

NITROBENZENE 

OCTAHYOR0-1,3,5,7-TETRANITR0-1,3,5,7-TETRAZOCINE 

w 
("--~ --
r~) 
i-') 
1-.~ 
(\~ 

NA 

NA 
1-------

NA 

NA 
--f.--

NA 

NA 

NA 

NA 

NA 

NO [100) U 

NO [100) U 

NA 1.058 0.921 

NA 105.51 NA 

NA NO [0.461) lJ_ NA 

NA 1.986 -NA 

NA 8.713 NA 

NA 777.512 NA 

NA 16.593 NA 

NA 2.105 NA 

NA 4.329 NA 

NA 1100:* NA 

NA NO [100) U NA 

NA NA NA NA NO [0.114] U 

NA NA NA NA 15.867 
NA NA NA NA 1.624 

NA NA NA NA 2.67 
N-;;:--

--
NA NA NA 1.145 
NA NA NA NA I 137.519 
NA NA NA NA I 1.509 
NA NA NA NA NO (0.111] U 
NA NA NA NA--------

NO [0.114] U 

NO [100] U NA NO [100) U NA NO (100) U 

NO [100) U NA NO [100) U NA NO [100) U 

0 
l\:) 

~ 
c.o 
~ 
l\) 



Pesticides, PCBs, Explosive Compounds, and Dioxins/Furans in Sediment Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

PESTICIDES - UNITS: UG/KG 

NO DETECTED COMPOUNDS 

POLYCHLORINATED BIPHENYLS- UNITS: UG/KG 

PCB-1254 (AROCHLOR 1254) 

DIOXINS AND FURANS - UNITS: NG/KG 

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN 

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN 

1,2,3,4,7,8-HEXACHLORODIBENZOFURAN 

1 ,2, 3,6, 7,8-HEXACHLORODIBENZO-P-DIOXIN 

1 ,2,3, 7 ,8,9-HEXACHLORODIBENZO-P-DIOXIN 

2,3, 7,8-TETRACHLORODIBENZOFURAN 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) 

OCTACHLORODIBENZO-p-DIOXIN 

OCTACHLORODIBENZOFURAN 

PENTACHLORINATED DIBENZOFURANS, (TOTAL) 

TETRACHLORINATED DIBENZOFURANS, (TOTAL) 

EXPLOSIVES -UNITS: UG/KG 

NITROBENZENE 

OCTAHYDR0-1,3,5,7-TETRANITR0-1 ,3,5,7-TETRAZOCINE ____ 

C') 
() 
(~) - ... 
1'_. 

1 " , .. 

46SD06 46SD06 46SD07 

46SD06 46SD06 46SD07 

11/10/1998 12/03/1998 11/10/1998 

0.00 0.00 0.00 

NA 

NO [74] U NO [35] U NA 

----

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NO (100] U NA NO [100] U 

NO [100] U NA NO [100] U 

46SD07 46SD08 46SD08 LHS-2-01 
46SD07 46SD08 46SD08 LHS-2-01 

12/03/1998 11/10/1998 12/03/1998 01/09/1995 
0.00 0.00 0.00 0.00 

NA NA --

- ---~--------
NO [35] U NA NO (54) U NA 

.. 

NA NA NA NA 
NA NA __ _!-l~_j__NA ----
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

- -
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

··------·-

NA NA NA NA 
----

NA NO [100] U NA NO [230] U 
NA NO [100] U NA NO [2000] U 

LHS-2-02 

LHS-2-02 

01/09/1995 

0.00 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NO [240] U 

NO [2100) U 

LHS-2-03 

LHS-2-03 

01/09/1995 

0.00 

NA 

NA 

NA 

NA 

NA 

NA 
·-···-·--

NA 

NA 
--

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NO (240) U 

NO (2000] U 

\ 

I 

0 
l\:) 
--..1 
co 
a+:. 
w 



Pesticides, PCBs, Explosive Compounds, and Dioxins/Furans in Sediment Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

-·--

Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

PESTICIDES - UNITS: UG/KG 

NO DETECTED COMPOUNDS 

POLYCHLORINATED BIPHENYLS -UNITS: UG/KG 

PCB-1254 (AROCHLOR 1254) 

DIOXINS AND FURANS - UNITS: NG/KG 

1 ,2,3,4,6, 7,8-HEPTACHLORODIBENZO-p-DIOXIN 

1,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN 

1 ,2,3,4,7,8-HEXACHLORODIBENZOFURAN 

1 ,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN 

1 ,2,3, 7 ,8,9-HEXACHLORODIBENZO-P-DIOXIN 

2,3, 7,8-TETRACHLORODIBENZOFURAN 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) 

OCTACHLORODIBENZO-p-DIOXIN 

OCTACHLORODIBENZOFURAN 

PENTACHLORINATED DIBENZOFURANS, (TOTAL) 

TETRACHLORINATED DIBENZOFURANS, (TOTAL) 

EXPLOSIVES -UNITS: UG/KG 

NITROBENZENE 

OCTAHYDR0-1 ,3,5,7-TETRANITR0-1 ,3,5,7-TETRAZOCINE 

w 
C:J 
t~) 
i '·~ 
1 ' 
)'1.' 

LHS-2-04 LHS-2-05 LHS-2-06 
LHS-2-04 LHS-2-05 LHS-2-06 

01/10/1995 01/10/1995 01/10/1995 

0.00 0.00 0.00 

NA NA NA 

NA -------w..------
NA 

-----r------
NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 
--

NA NA NA 

NA 
--NA ___ -~-

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

ND [250] U ND [250] U ND [250] U 

ND [2100) U NO [2100] U ND {2100] U 

LHS-2-07 LHS-2-08 LHS-2-09 LHS-2-10 
LHS-2-07 LHS-2-08 LHS-2-09 LHS-2-10 

01/10/1995 01/10/1995 01/10/1995 01/10/1995 
0.00 0.00 0.00 0.00 

----------- ------
NA NA NA NA 

-------- -----·----- -----NA-1---NA NA NA 

'" --

r---- NA NA NA ---NA 

NA NA NA NA 
NA NA NA NA 
NA NA 

1---
NA NA 

NA NA NA NA 
NA NA NA NA 

---N~-- NA NA NA 
--

NA NA NA NA 
------ '--

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NA NA NA NA 
NA NA NA NA 

ND [250] U ND [240] U ND [240] U ND [230] U 
ND {2100) U ND [2100] U ND {2000] U ND {1900] U 

LHS-2-11 
LHS-2-11 

01/11/1995 
0.00 

----
NA 

----
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ND [230] U 

ND {2000] U 

LHS-2-12 
LHS-2-12 

01/11/1995 

0.00 

--
NA 

'---------

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA w;:-----, 
---

NA 

NA 

NA 

NA 

NA 

NA 

ND [240] U 

ND {2000] U 

0 
l'V 
'! 
co 
~ 
~ 



Pesticides, PCBs, Explosive Compounds, and Dioxins/Furans in Sediment Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

PESTICIDES - UNITS: UG/KG 

NO DETECTED COMPOUNDS 

POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 

PCB-1254 (AROCHLOR 1254) 

DIOXINS AND FURANS - UNITS: NG/KG 

1 ,2,3,4,6, 7,8-HEPT ACHLORODIBENZO-p-DIOXIN 

1 ,2, 3,4,6, 7,8-HEPTACHLORODIBENZOFURAN 

1 ,2,3,4,7,8-HEXACHLORODIBENZOFURAN 

1 ,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN 

1 ,2,3, 7,8,9-HEXACHLORODIBENZO-P-DIOXIN 

2,3, 7 ,8-TETRACHLORODIBENZOFURAN 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) 

OCTACHLORODIBENZO-p-DIOXIN 

OCTACHLORODIBENZOFURAN 

PENTACHLORINATED DIBENZOFURANS, (TOTAL) 

TETRACHLORINATED OIBENZOFURANS, (TOTAL) 

EXPLOSIVES - UNITS: UG/KG 

NITROBENZENE 

OCTAHYOR0-1,3,5,7-TETRANITR0-1,3,5,7-TETRAZOCINE 
--- -- --- --- - --

(~ 

c' 
~) .. "' I· .. 
1-.~ 
,., ... 
~: 

LHS-2-13 

LHS-2-13 

01/11/1995 

0.00 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ND [260) U 

N0[2200] U 

LHS-2-14 LHS-2-15 

LHS-2-14 
:---,-----

LHS-2-15 

01/11/1995 01/11/1995 

0.00 0.00 

NA NA 

NA NA 
--

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

ND [250) U ND [260] U 

3000 ND [2200) U 

LHS-2-16 LHS-2-17 LHS-2-18 LHS-2-19 
LHS-2-16 LHS-2-17 LHS-2-18 LHS-2-19 

01/11/1995 01/11/1995 01/11/1995 01111/1995 
0.00 0.00 0.00 0.00 

NA NA NA NA 

NA NA NA NA 
.. 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA 

,____ 
NA NA 

NA NA NA NA 
NA NA NA NA 

NA NA NA NA 
1--- ___ ,_ 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

NO [260] U NO [250] U ND [240] U ND [230) U 
ND [2200) U ND [2100] U ND [2000] U NO [2000] U 

' 

0 
N 

" ~ 
~ 

0'1. 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

METALS- UNITS: UG/KG 
ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 

u 
C.) 
CJ 
~ " ( ·•· 
1- , 
C.:'; 

46SD01 46SD02 

46SD01 46SD02 

11/09/1998 11/09/1998 

0.00 0.00 

8400000 16000000 

NO [8510] UJ ND [14100] UJ 

10600 11000 
~--------- -------- ---~------

260000 91000 

853 NO [1170) U 

NO [709) U NO [1170) U 

750000 3200000 

22000 21000 

13000 NO [12000] U 

4260 14000 

29000000 21000000 

33400 37300 

NO [710000] U NO [1200000) U 

649000 J 235000 J 

NO [140] U NO [230] U 

NO [5700] U NO [9400] U 

840000 J NO [1200000] UJ 

5690 NO [2350] U 

NO [1400) U NO [2300] U 

NO [710000] U 2100000 

NO [7100] U NO [12000] U 

NO [709] U NO [1170] U 

48000 35000 

87000 760000 

Metals in Sediment Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

46SD02 46SD03 46SD04 46SD05 

46SD02LFD 46SD03 46SD04 46SD05 

11/09/1998 11/10/1998 11/10/1998 11/10/1998 

0.00 0.00 0.00 0.00 

·-- ------r---~---
16000000 12000000 9300000 5300000 

NO [70400] UJ NO [14800] UJ NO [1 0900] UJ NO [8400] UJ 
12500 10600 2890 9320 

---------- ---~----------~ ------·--- ··--------------- ---~- ----~-~------~ -
NO [230000] U 71000 140000 110000 

NO [5870) U NO [1240] U ND [907) U 836 

NO [5870] U NO [1240] U NO [907] U NO [700] U 

NO [5900000] U NO [1200000) U 2100000 850000 

21000 20000 29000 25000 

NO [59000] U NO [12000) U NO [9100] U NO [7000] U 

NO [29300) U 8470 16100 10300 

21000000 14000000 8400000 24000000 

49700 15400 18100 9480 

NO [5900000) U NO [1200000) U NO [910000) U NO [700000] U 

238000 J 38800 J 160000 J 90800 J 

NA NO [250] U NO [180] U NO [140] U 

NO [47000] U NO [9900] U NO [7200] U NO [5600) U 

NO [5900000] UJ NO [1200000] UJ 1100000 J 720000 J 

NO [11700) U NO [2480] U NO [1810] U 4750 

NO (12000] U NO [2500] U NO [1800] U NO [1400] U 

NO [5900000] U NO [1200000] U 1400000 NO [700000) U 

NO [59000) U NO [12000] U NO [9100] U NO [7000] U 

NO [5870] U NO [1240] U NO [907] U NO [700] U 

NO (59000] U 31000 t----- 19000 53000 

770000 170000 480000 120000 

46SD06 

46SD06 

11/10/1998 

0.00 

~------

11000000 

NO [13300) UJ 

17600 
--------------------~-

290000 

NO [1110] U 
I NO [1110] U 

1200000 

19000 
-· 

NO [11000) U 

51800 

20000000 

25800 

NO [11 00000] U 

68000 J 

NO [220] U 

NO [8800) U 

1500000 J 

3490 

NO [2200] U 

1700000 

NO [11000) U 

NO [1110] U 

27000 

550000 

46SD07 46SD08 

46SD07 46SD08 

11/10/1998 11/10/1998 

0.00 0.00 

-~--~--~--------

10000000 6900000 

NO [7860] UJ NO [10200] UJ 
- -----·~-----

4570 5010 
---------··· .. -------- - -----. ----- -- ---------

75000 45000 

ND [655) U NO [847] U 

NO [655] U NO [847] U 

1500000 NO [850000) U 

15000 13000 

7200 NO [8500] U 

5900 9330 

15000000 11000000 
-· 

7510 9840 

1100000 NO [850000) U 

196000 J 80900 J 
i 

NO [130) U ND[170]U 

NO [5200] U NO [6800] U 

1100000 J NO [850000) UJ 

2940 NO [1690] U 

NO [1300] U NO [1700] U 

NO [660000] U NO (850000] U 

7000 NO [8500] U 

NO [655] U NO [847] U 

29000 21000 

78000 220000 

..J, 

,If' 
~ ... , 

0 
~ 
~ 
~ 
.A. 
(T} 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

ANIONS - UNITS: UG/KG 

CYANIDE 

PHYSICAL PROPERTIES - UNITS: MG/KG 

TOTAL ORGANIC CARBON 

~~ 
C;) 
~j 

i·' 
~-" . -.' 
-..] 

--------

Anions and Physical Properties of Sediment Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

46SD01 46SD02 46SD03 46SD04 46SD05 46SD06 
46SD01 46SD02 46SD03 46SD04 46SD05 46SD06 

11/09/1998 11/09/1998 11/10/1998 11/10/1998 11/10/1998 11/10/1998 
~- --~"--

0.00 0.00 0.00 0.00 0.00 0.00 

NO [709.4] UJ NO [1175] UJ NO [1192] UJ NO [908.1] UJ NO [700.2] UJ NO [1106] UJ 

1-------~---------
~~ f--- ·-· ------~ 

28400 58500 383000 254000 528000 J 497000 

46SD07 46SD08 
46SD07 46SD08 

11/10/1998 11/10/1998 
1--"--"-~--~"-"·"-- " 

0.00 0.00 

NO [655] UJ NO [848] UJ 

----~ ----~~--

420000 441000 

0 
N 
'l 
(.0 

~ 
~ 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS -UNITS: UG/L 

NO DETECTED COMPOUNDS 

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 

NO DETECTED COMPOUNDS 

c 
c_,., 
(.') 
.. -" {'I 
}', ~ 
t ",' 
r-~ I.!IJ 

VOCs and SVOCs in Surface Water Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

46SW01 46SW02 46SW03 46SW04 46SW05 46SW06 
46SW01 46SW02 46SW03 46SW04 46SW05 46SW06 

11/09/1998 11/09/1998 11/10/1998 11/10/1998 11/10/1998 11/10/1998 

0.00 0.00 0.00 0.00 0.00 0.00 
-- ~--~~~ f--~~--~--~ 

f-

46SW07 

46SW07 

11/10/1998 

0.00 
----

----- -~-~- f------- ---- -~-----~-- --.. -- ---------~-- --·------------ ~ -- - ·-~-~-~--~· -~ --- -----·-··-

46SW08 

46SW08 

11/10/1998 

0.00 

----------- --------

~~ 

0 
N 
-..J 
c.o ,.... 
«::10 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Surface Water Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: 

Sample Number: 
~---· 

Date Sampled: 

Depth (ft.): 

PESTICIDES - UNITS: UG/L 

NO DETECTED COMPOUNDS 

POLYCHLORINATED BIPHENYLS - UNITS: UG/L 
-·---------

NO DETECTED COMPOUNDS 

DIOXINS AND FURANS - UNITS: PG/L 

1 ,2,3,4,6, 7 ,8-HEPTACHLORODIBENZO-p-DIOXIN 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

OCTACHLORODIBENZO-p-DIOXIN 

EXPLOSIVES -UNITS: UG/L 

3-NITROTOLUENE 
---------- ------

w 
C) 
~j . " .... 
l " 
Cj;: 

- -

46SW01 46SW01 46SW02 

46SW01 46SW01 46SW02 

11/09/1998 12/03/1998 11/09/1998 

0.00 0.00 0.00 

NA 

------

1---------- ----~~----- -~~-------

NA 

NA NA ND [1.665] U 

NA NA ND [1.665] U 

NA NA 41.673 J 

3.6 NA ND [0.26) U 

46SW02 46SW03 46SW03 46SW04 
46SW02FD 46SW03 46SW03 46SW04 
11/09/1998 11/10/1998 12/03/1998 11/10/1998 

0.00 0.00 0.00 0.00 
--

-----------
NA NA NA 

------~-- -- ------ -- -------------
NA NA NA 

.. 

ND [0.923] U NA NA NA 
ND [0.923) U NA NA NA 

49.511 NA NA NA 

NA ND [0.26) U NA NO [0.26] U 

46SW04 46SW05 

46SW04 46SW05 

12/07/1998 11/10/1998 

0.00 0.00 

--------- ----- --------------------

NA 6.258 J 
NA 13.618 

NA 185.432 J 

NA I ND J0.26] u 
----

46SW05 

46SW05FD 

11/10/1998 

0.00 

NA 

- --------- --
NA 

I 4.717 J 
I 

4.717; 
86.445 -

NA 

0 
N 
~ 
c.o 
~ 
c.o 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Surface Water Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

PESTICIDES - UNITS: UG/L 

NO DETECTED COMPOUNDS 

POLYCHLORINATED BIPHENYLS -UNITS: UG/L 

NO DETECTED COMPOUNDS 

--
DIOXINS AND FURANS - UNITS: PG/L 

1 ,2,3,4,6, 7 ,8-HEPTACHLORODIBENZO-p-DIOXIN 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

OCTACHLORODIBENZO-p-DIOXIN 

EXPLOSIVES - UNITS: UG/L 

3-NITROTOLUENE 

0 
C;.) 
w ,., 
(., 
0 

----

46SW06 46SW06 

46SW06 46SW06 

11/10/1998 12/03/1998 

0.00 0.00 

NA 

--

NA 

NA NA 

NA NA 

NA NA 

NO [0.26) U NA 

46SW07 46SW07 46SW08 46SW08 
46SW07 46SW07 46SW08 46SW08 

11/10/1998 12/03/1998 11/10/1998 12/03/1998 
0.00 0.00 0.00 0.00 

NA NA 

--

NA NA 
. 

-~-__::______ ---- r------

NA NA • NA NA 
NA NA NA NA 
NA NA NA NA 

NO [0.26] U NA NO [0.26) U NA 

0 
l\:} 

-.J 
c.o 
CJl 
0 



Location: 46SW01 

Sample Number: 46SW01 

Date Sampled: 11/09/1998 

Depth (ft.): 0.00 

METALS - UNITS: UG/L 

ALUMINUM 210000 
ANTIMONY ND[5] U --
ARSENIC 66 

BARIUM 3300 

BERYLLIUM 11.9 

CADMIUM 6.7 

CALCIUM 58000 
CHROMIUM, TOTAL 230 J 
COBALT 120 

COPPER 106 

IRON 220000 J 

LEAD 292 

MAGNESIUM -t- 13000 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

TIN 

VANADIUM 

ZINC 

0 
0 
C.) 
~ "' ' '~ 
"" ~ 

-· --

11800 

ND[0.2] U 

110 

' 
17000 

ND[5]U 

NO [10] U 

9600 

290 

2.4 J 

NO [100] U 

480 

I 3300 
-

46SW02 46SW02 

46SW02 46SW02AFD 

11/09/1998 11/09/1998 

0.00 0.00 

480 2200 

ND[5] U 454 

NO [10] U 1880 

NO [200] U 2300 

ND[0.5] U 51.3 

NO (0.8] U 50 

18000 18000 

NO (10] UJ 200 J 

NO (50) U 530 

NO [25] U 241 

830 J 1900 J 

ND[3]U 511 

NO (5000) U NO [5000] U 

90 631 

NO (0.2] U NA 

ND[40] U 510 

NO (5000) U NO [5000) U 

ND[5] U 1960 

NO (10] U 50 

5800 6800 

70 70 

1.9 J 44.3 

NO [100] U 590 

NO [50] U 490 

40 560 

Metals in Surface Water Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

46SW03 46SW04 46SWOS 46SW06 46SW07 46SW08 
46SW03 46SW04 46SWOS 46SW06 

--1-----· ---------
46SW07 46SW08 

11/10/1998 11/10/1998 11/10/1998 11/10/1998 11/10/1998 11/10/1998 
0.00 0.00 0.00 0.00 0.00 0.00 

NO [200] U 2000 4200 3100 670 270 
7 ND[5] U 37 5 8 ND[5] U 

NO [10] U NO (10] U NO (10] U NO [10] U NO [10] U NO [10] U 
-----1------------ ------------ -- -------- --~-----~---~-

NO (200] U NO [200] U NO [200] U 200 NO [200] U NO [200] U 
NO (0.5] U NO [0.5] U NO [0.5] U NO (0.5] U NO [0.5] U ND[0.5) U 
NO (0.8] U NO [0.8] U ND[0.8) U NO (0.8] U NO (0.8) U ~ [0.8] U 

13000 8700 7700 6900 9000 I 11000 
NO [10] U NO [10] U NO [10] U NO[~~ '- NO [10] U NO [10] U 
NO [50] U NO [50] U ND[50)~ NO [50] U 1--- ND!~~~-r_ND[50) U --------
NO [25] U NO [25] U 52 NO [25] U NO [25] U NO [25] U 

1---~----+-· -· 
390 2200 4400 2800 900 500 

ND[3) U 8 ND[3)U 3 5 4 
NO [5000] U NO [5000) U NO [5000] U NO [5000) U NO [5000] U f-ND (5000] U 

137 38 
1----------

99 47 44 143 
NO [0.2] U NO [0.2) U 

----f--
NO [0.2] U NO [0.2) U NO [0.2) U NO [0.2) U 
NO [40] U NO [40) U NO [40) U NO [40) U NO [40) U NO [40) U 

NO [5000] UJ NO [5000] UJ NO [5000] UJ NO [5000] UJ NO [5000] UJ NO [5000] UJ 
ND[5] U NO [5) U ND[5) U ND[5) U NO [5] U NO [5) U 

NO [10] U NO [10] U NO [10] U NO [10] U NO [10] U NO [10] U 
8500 NO [5000] U NO [5000] U NO [5000] U .. N;l~~ ~-%i;i~~· -- -. ____ :_____ 

50 NO (50] U NO (50] U NO (50] U 
--~--~----- ------- ·- ----- ------------

1.4 ND[1] U 1.1 1.1 
NO [100] U NO [100] U NO (100] U NO [1~~J~'- NO [100] U1 NO !!9~~ 
NO [50) U NO [50] U NO [50] U NO [50] U NO [50] U NO [50] U 

1---- 140 --1-------
270 290 43o 24o 1 4oo 

0 
l\:) 

~ 
U!) 
e.;1 ,.. 



Location: 

Sample Number: 

Date Sampled: 
Depth (ft.): 

ANIONS - UNITS: UG/L 

CYANIDE 

PHYSICAL PROPERTIES - UNITS: MG/L 

Hfl.RON~SS 0Sg_a_C03)_ 

(7.) 
C,.,'J 
C'.) 
~ , 
I·-,~ 

( ~ 

i\J 

--

46SW01 

46SW01 

Anions and Physical Properties of Surface Water Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

46SW02 46SW03 46SW04 46SW05 46SW06 46SW07 
46SW02 46SW03 46SW04 46SW05 46SW06 46SW07 

46SW08 

46SW08 
11/09/1998 11/09/1998 11/10/1998 11/10/1998 11/10/1998 11/10/1998 11/10/1998 11/10/1998 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ND [10] UJ ND [10] UJ NO [10] UJ NO [10] UJ NO [10] UJ NO [10] UJ NO [10] UJ NO [10] UJ 
. _.::.______ ---------

I 

60 
-----1--- --- ___ ---s4 _______ i 

68 72 36 38 60 42 

0 
l\:) 

-.J 
to 
CJl 
N 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 

1,1-DICHLOROETHENE 
1,2,4-TRICHLOROBENZENE 

1,2,4-TRIMETHYLBENZENE 

ACETONE 

CARBON DISULFIDE 

CHLOROFORM 

OICHLOROOIFLUOROMETHANE 

ISOPROPYLBENZENE (CUMENE) 

METHYL ETHYL KETONE (2-BUTANONE) 

METHYLENE CHLORIDE 

NAPHTHALENE 

SEC-BUTYLBENZENE 

TETRACHLOROETHYLENE(PCE) 

TOTAL 1,2-0ICHLOROETHENE 

TRICHLOROETHYLENE (TCE) 

TRICHLOROFLUOROMETHANE 

VINYL CHLORIDE 

cis-1,2-DICHLOROETHYLENE 

n-BUTYLBENZENE 

n-PROPYLBENZENE 

t-BUTYLBENZENE 

trans-1,2-DICHLOROETHENE 

1,1-DICHLOROETHANE 

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/L 
BENZO(g ,h, i)PERYLENE 

DI-n-BUTYL PHTHALATE 

PHENOL 

bis(2-ETHYLHEXYL) PHTHALATE 

0 
C,;J 
C) 
1 ·~ . ·.; 
c ."l 
(. .. "~ 

--

--

--

VOCs and SVOCs in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

46WW01 46WW01 46WW02 46WW03 46WW04 
- -- --

LHSMW08 LHSMW08 LHSMW08 LHSMW09 
1--- ------ -·---~--~-----

46WW01 46WW01 46WW02 46WW03 46WW04 LHS-MW-08 LHS-MW-8 LHS-MW-08 LHS-MW-09 ---- -------- ------ -·----------
10/01/1998 11/07/1998 11/06/1998 11/06/1998 11/07/1998 05/13/1998 08/13/1996 12/03/1994 05/14/1998 

---------~ --- -- - ... ----- ---·--·--f.--------- -------1-----------
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

--1----

ND[1]U NO [1] U 0.63 ND[1] U NO [1] U NO [1] U 0.58 ND[5]U NO [1] U 
ND[1]U NO (1] U 1--- ND-[1] U ND[1] U NO [1] U ND[1]U NO [0.32] U 

-------
NA NO [1] U ---=----- ~---------- f----c--:--- ------- _______ .:;~ 1----------- ----------f------- ··-- f---·-····----- -------NO [1] U NO [1] U NO [1] U ND[1] U ND[1] U NO [1] U __ ND[0.2] U NA NO [1] U 

1-----
ND[5]U NO [5] U ND[5]U 6.5 u ND[5] U ND[5] U NA NO [10] U NO [5] U 

··---

ND [1) U ND[1]U ND[1] U 0.78 ND [1] U NO [1] U NA NO[S] U N0(1]U --·----- --- ··--- ..... --1-----·-·-- - -·---------- f.------____ c_ 
1----------

N0[1] U NO (1] U 0.54 69 N0[1] U NO [1] U NO [0.2) U NO[S] U N0[1]U 
~--~-=-----

1-- NO [1] U 
---~--

ND[1] U ND[1] U N0[1] U NO (1] U NO [1] U NO [0.36] U NO [20] U 5.4 
NO [1] U NO [1] U ND[1] U N0[1] U ND [1] U NO [1] U NO (0.2] U NA ND [1] U 

- ----f.------1-----NA 12 u 1---ND [5] U ND[5] U N0[5] U ND[~~ ND(5]U NO [10] U NO [5] U - --
N0[1]U NO [1] U 0.88 1.4 ND (1] U N0[1]U NO [0.22] U ND [5] U NO [1] U 
N0[1]U NO [1] U NO [1] U NO [1] U 

---
NO (1] U NO [1] U NO [1.3] U NA NO [1] U 

ND[1]U NO [1] U N0[1]U N0[1)U ND (1] U NO [1] U NO [0.2] U NA ND[1] U 
N0(1] U ND[1] U ND[1]U NO [1] U NO~~ NO [1] U NO (0.25] U ND[5] U NO (1] U 

NA NA NA NA NA NA NA _f'JD(5J4 __ N_A_ ---- --------- ---
6.6 NO [1] U 24 N0[1] U 0.71 NO [1] U NO [0.25] U NA ND[1]U 

N0[2]U NO [2] U ND[2]U N0[2] U N0[2] U ND[2] U NO [1] U NA NO [2] U 
NO [1] U 

-- ----- j-------
ND[1]U NO [1] U ND[1] U ND(1]U NO [1) U NO [0.24] U NA NO [1] U 

NO [1] U--t--· 1 - -·-- ----~~--- ·-

1.2 ND[1] U NO [1] U NO [1) U NO [0.2) U NA NO [1) U 
NO [1) U NO [1] U ND[1] U NO [1] U NO (1] U NO [1] U NO [0.2] U NA NO [1] U 
NO [1) U NO [1) U NO [1) U N0[1) U ND[1] U ND(1]U NO [0.2) U NA 

·-----
·--1-----___:_-=----- 1----· 

NO [1] U 
ND[1)U NO [1) U NO [1] U NO [1] U NO [1] U ND(1]U NO [0.2) U NA NO [1] U 

----
ND[1]U NO [1] U I--NO [1] U ND[1] U ND[1] U NO [1] U NO [0.29] U NA NO [1] U 

NO -- -------
NO NO NO NO NO NO NA NO 

NO [10] U NO [10] U NO [10] U NO [10] U NO [10] U NO [10] U 
----------- ------~-----

NO [0.84] U NO [10] U NO [10) U 
NO [10) U NO [10] U NO [10] U NO [10] U NO [10) U NO [10] U NO [0.63] U NO [10] U NO [10) U 
NO [10] U NO [10] U NO [10] U NO [10] U NO [10]U NO [10] U NO [0.89) U NO [10] U------

NO [10] U _:._ ____ 

NO [10] U NO [10] U 27 25 NO [10] U NO [10] U NO (0.92) U 2J NO [10] U 

0 
l\:) 

~ 
c.o 
CJl 
w 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS -UNITS: UG/L 

1, 1-DICHLOROETHENE 

1 ,2,4-TRICHLOROBENZENE 

1 ,2,4-TRIMETHYLBENZENE 

ACETONE 

CARBON DISULFIDE 
CHLOROFORM ·------

DICHLORODIFLUOROMETHANE 

ISOPROPYLBENZENE (CUMENE) 

METHYL ETHYL KETONE (2-BUTANONE) 

METHYLENE CHLORIDE 

NAPHTHALENE 

SEC-BUTYLBENZENE 

TETRACHLOROETHYLENE(PCE) 

TOTAL 1 ,2-DICHLOROETHENE 
----

TRICHLOROETHYLENE (TCE) 

TRICHLOROFLUOROMETHANE 

VINYL CHLORIDE 

cis-1 ,2-DICHLOROETHYLENE 

n-BUTYLBENZENE 

n-PROPYLBENZENE --

t-BUTYLBENZENE 

trans-1 ,2-DICHLOROETHENE ------
1, 1-DICHLOROETHANE 
SEMI-VOLA TILE ORGANIC COMPOUNDS - UNITS: UG/L 

BENZO(g,h,i)PERYLENE 

DI-n-BUTYL PHTHALATE 

PHENOL 

bis(2-ETHYLHEXYL) PHTHALATE 

0 
(.,) 
C:) 
~ .) 
C,j 
;;~ 

VOCs and SVOCs in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LHSMW09 LHSMW09 LHSMW10 LHSMW10 LHSMW10 

LHS-MW-9 LHS-MW-09 MW-10--r---uis-MW-10 LHS-MW-10 

08115/1996 12/03/1994 02/09/1996 05/14/1998 08/13/1996 

0.00 0.00 0.00 0.00 0.00 

NO [0.2] U NO [5) U NO [1] U NO [1] U NO {0.2) U 

0.61 NA NO [1] U NO [1] U NO [0.32] U 

NO [0.2] U NA NO [1] U NO [1] U NO [0.2] U 
L---·- t--·. 1-----------

NA NO [10] U NA ND[5] U NA 

NA 7 NA .• NO [1] U NA 

NO [0.2] U NO [5] U NO [1] U--ND.[1JU NO [0.2] U 

3.2 NO [20] U NO [1] U ND[f]U NO [0.36] U 

NO [0.2] U NA NO [1] U NO (1] U NO [0.2] U 

NA NO [10] U NA ND[5]U NA 

NO [0.22] U NO [5] U NO [1] U NO [1] U NO [0.22] U 

NO [1.3] U NA NO [1) U NO [1] U NO [1.3] U 

NO [0.2] U NA NO [1] U NO [1] U NO [0.2] U 
--

NO [0.25] U ND[5] U NO [1] U NO [1] U NO [0.25] U 

NA NO [5] U NA NA NA 

NO [0.25] U NA NO [1) U ND(1] U NO (0.25] U 

NO [1] U NA NO [1] U ND[2]U NO [1] U 

NO [0.24] U NA NO (1] U NO [1] U NO [0.24] U 

NO [0.2] U NA NO [1] U NO [1] U NO [0.2] U 

NO [0.2] U NA NO [1) U NO [1] U NO [0.2] U 

NO [0.2] U NA NO [1] U ND[1] U NO [0.2] U 

NO [0.2] U NA NO [1] U NO [1) U NO [0.2] U 

NO [0.29] U NA NO [1] U NO [1] U NO [0.29] U 

NO NA NO [1] U NO NO 

--
NO [0.84] U NO [10] U NO [0.84] U NO [10] U NO [0.84] U 

NO [0.63] U NO [10] U NO [0.63] U NO {10] U NO [0.63] U 

NO [0.89] U NO [10] U NO [0.89] U NO [10] U NO (0.89] U 

NO [0.92] U NO [10] U 0.62 J NO [10] U NO [0.92] U 

LHSMW10 LHSMW11 LHSMW11 LHSMW11 

LHS-MW-10 LHS-MW-11-
f----

LHS-MW-11 LHS-MW-11 
12/03/1994 05/14/1998 08/13/1996 12/02/1994 

0.00 0.00 0.00 0.00 

ND[5]U ND{1] U NO [0.2] U NO [5] U 
NA --1---ND [11 u NO [0.32] U NA 

NA ND[1] U NO [0.2] U NA 
·------------ ~-~-- ----- ~-- ----·----~- - ----------~----

NO [10] U NO [5] U NA NO [10] U 

ND[5]U NO [1] U NA NO [5] U 

ND[5]U NO [1] U NO [0.2] U NO [5] U 
NO [20] U NO (1] U NO [0.36] U NO [20] U 

NA NO [1] U NO [0.2] U NA 
NO [10] U NO [5] U NA NO [10] U 

NO [5] U NO [1] U NO [0.22] U ND[5] U 

NA ND[1]U NO [1.3] U NA 
I 

NA NO [1] U NO [0.2] U NA 
i 

NO [5] U NO [1] U NO [0.25] U NO [5] U 

NO [5] U NA NA ND[5] U 

NA NO [1] U NO [0.25] U NA 
-----

NA ND[2] U NO [1] U NA 

NA NO [1] ~NO [0.24] U · NA 

NA NO {1] U NO [0.2] U NA 

NA NO [1] U NO [0.2] U NA 

NA NO [1] U NO [0.2] U NA 

NA NO [1] U NO [0.2] U NA 

NA ND[1] U . NO [0.29] U NA 

NA NO NO NA 
-- I --L.-----

_L_ ___ -----
NO [10] U NO [10] U NO [0.84] U NO [10] U 

NO [10] U NO [10] U NO [0.63] U NO [10] U 

NO [10] U NO [10] U NO [0.89] U NO [10] U 

2J 13 u NO [0.92] U 21 

0 
l\.) 

-...I 
c.o 
CJl 
~ 



VOCs and SVOCs in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

l 

!Location: LHSMW12 LHSMW12 LHSMW12 LHSMW13 LHSMW13 LHSMW13 LHSMW13 LHSMW14 LHSMW14 
- - I 

Sample Number: LHS-MW-12 LHS-MW-12 LHS-MW-12 MW-13 LHS-MW-13 LHS-MW-13 LHS-MW-13 MW-14 LHS-MW-14 

1oate Sampled: 05/14/1998 08/13/1996 12/02/1994 02/06/1996 05/14/1998 08/15/1996 12/02/1994 02/06/1996 05/14/1998 
1 

Depth (ft.): 0.00 0.00 0.00 0.00 0~00 0.00 0.00 0.00 0.00 
VOLATILE ORGANIC COMPOUNDS- UNITS: UG/L 

11, 1-DICHLOROETHENE ---- NO [1 1 U NO [0.21 U NO [51 U NO [1 1 U N. D. [1] U I _NO (0.2l_lJ _ __I'll)_ {5] U =t- N0!1l_U_ __NO f1)_1J_ _ 
1,2,4-TRICHLOROBENZENE ND [11 U ~D [0.321 U NA ND [1] U ND_~_

1
l_ND [0.32] U __ NA _ NO [1] U NO [1] U 

11 ,2,4-TRIMETHYLBENZENE ND [1] U NO [0.2] U NA NO [1] U ND [1] U ND [0.2] U NA ND [1] U ND [1] U 
--------~- -------- -----·---··--·-·-

fACETONE ND [5] U NA NO [10] U NA ND [5] U NA ND [10] U NA ND [5] U 

CHLOROFORM ND [11 U NO [0.21 U ND [5] U ND [1] U ND [1) U NO [0.2] U ND [5] U NO [1] U ND [1) ~ 
CARBON DISULFIDE ~-=---~ NO [1] U NA NO [5] U · NA NO (1] U NA NO [51 U NA ND [1] U 

DICHLORODIFLUOROMETHANE NO [1] U NO [0.361 U NO [20] U NO [1] U NO [1] U ND [0.36] U NO [20] U ND [1] U NO [11 U 

'ME=fHYL ETHYL KETONE (2-BUTANONE) ND [51 U NA -- -- ND [101 U NA ND [51 U NA J NO (101 U NA ND [51 U 
1 

ISOPROPYLBENZENE (CUMENE) I NO {1] u NO {0.2] u -~ NA NO [11 u ND [11 u ND (0.21 u I NA ND [11 u ND [11 u 

METHYLENE CHLORIDE ND [11 U NO [0.221 U NO [51 U NO [1] U NO [11 U NO [0.22] U / NO [5] U NO [1] U NO [1] U 
NAPHTHALENE ND [1] U NO [1.3] U NA NO [1] U NO [1) U ND [1.3] U NA ND [11 U NO [1] U 

ISEC-BUTYLBENZENE ND [1] U NO (0.21 U NA ND [1] U ND [1] U NO [0.2] U NA ND [1] U NO [1] U 
TETRACHLOROETHYLENE(PCE) NO [1] U ND [0.251 U NO [5] U NO [1] U ND [11 U NO [0.25] U NO [5] U ND [1] U NO [11 U 
TOTAL 1,2-DICHLOROETHENE NA NA NO [5] U NA NA NA NO [51 U NA NA 

-- '------· 
TRICHLOROETHYLENE (TCE) ND [1] U ND [0.25] U NA NO [1] U ND [1] U ND [0.251 U NA ND [11 U NO [11 U 

1-----f--. 
TRICHLOROFLUOROMETHANE ND [21 U NO [11 U NA ND [11 U ND [21 U ND [11 U NA ND [1] U NO [21 U 

--f--. 
VINYL CHLORIDE NO [11 U ND [0.241 U NA NO [11 U ND [11 U NO [0.241 U NA ' ND [11 U NO [11 U 

- --1-------·------ - --
cis-1 ,2-DICHLOROETHYLENE ND [1 1 U NO [0.21 U NA _ NO [1] U NO [1 1 U _ NO [0.2] U NA ND [1 1 U ND [1] U 
n-BUTYLBENZENE ND [1] U ND [0.2] U NA NO [1] U ND [1] U ND [0.2] U NA ND (11 U ND [1] U 
n-PROPYLBENZENE NO [1] U ND (0.2] U NA NO f!Jl!___ NO [1] U ND [0.2] U NA NO [1] U NO [1] U 
t-BUTYLBENZENE NO [1) U NO [0.2] U NA NO [1] U ND [1] U ND [0.2] U NA ND [1] U NO [1] U 
trans-1 ,2-DICHLOROETHENE NO [1] U ND [0.29] U NA ND [1] U ND [1] U ND [0.29] U NA . 

1 
ND [1] U NO [1] U 

1 I 1-DICHLOROETHANE ND ND NA ND [1] u NO ND NA ND [1] u NO 

1SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/L 
rsENZO(g,h,i)PERYLENE ND [10] U ND [0.84] U NO (10] U ND [0.841 U ND [10] U -- -ND [0.84] U ND [10) U ND [0.84] U ND [10] U-

01-n-BUTYL PHTHALATE NO [10] U NO (0.631 U NO [10] U ND [0.63] U ND [10] U ND [0.631 U NO [10] U- ND [0.631 U ND [10] U 
PHENOL NO [10] U NO [0.89] U NO [10] ~ _ND [0.89] U t-JD [10] U ND [0.89] U NO [10] U ND [0.89] U ND [10] U 
bis(2-ETHYLHEXYL) PHTHALATE 9.4 U ND [0.92] U 1 J ND [0.92] U 10 U: NO [0.921 U 1 ND [101 U 2.1 11 U 

(~ 
C,) 
C.'; 
• 'I 

{ ·.· 
( ~ 

c.:~ 

0 
1\:) 

~ 
t.o 
CJ1 
CJ1 



VOCs and SVOCs in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: LHSMW14 LHSMW14 LHSMW15 LHSMW15 LHSMW15 

Sample Number: LHS-MW-14 LHS-MW-14 MW-15 LHS-MW-15 LHS-MW-15 
-----

DateSampled: ~ 08/14/1996 11/29/1994 02/06/1996 05/14/1998 08/15/1996 

Depth (ft.): 0.00 0.00 0.00 0.00 0.00 

VOLA TILE ORGANIC COMPOUNDS - UNITS: UG/L 

1, 1-DICHLOROETHENE ND [0.2] U ND[5] U ND [1] U ND[1]U ND [0.2] U 

1,2,4-TRICHLOROBENZENE ND (0.32] U NA NO [1] U N0(1J U - NO [0.32] U-

1,2,4-TRIMETHYLBENZENE L_!'JD ~}~_ 1---- NA ND[1] U ND [1] U ND [0.2] U 
- NA -~ 1---ND [5] U --1---NA _____ 

ACETONE ~ NA 
ND [10] U 

CARBON DISULFIDE NA ND [5] U NA • ND[1]U NA 

CHLOROFORM , ND [0.2) U ND[5] U ND [1) U ND[1] U ND [0.2) U 
1-------------'------ --

DICHLORODIFLUOROMETHANE I ND [0.36) u ND [20) U ND[1] U ND [1] U ND [0.36) U 

ISOPROPYLBENZENE (CUMENE) ND [0.2] U NA ND[1] U ND [1] U ND [0.2) U 

METHYL ETHYL KETONE (2-BUTANONE) NA ND [10] U NA ND[5]U NA 
--

ND [5] U ND[1] U ND [1] U --ND [0.22] U METHYLENE CHLORIDE ND [0.22] U 

NAPHTHALENE ND [1.3] U NA ND [1] U ND [1] U ND [1.3] U 

SEC-BUTYLBENZENE ND [0.2] U NA ND [1] U ND[1] U ND [0.2] U 

TETRACHLOROETHYLENE(PCE) NO [0.25) U ND [5] U ND [1] U ND [1] U ND [0.25] U 
----

ND[5] U NA -- -~ NA ----- -

TOTAL 1,2-DICHLOROETHENE NA NA 
1------ -------

TRICHLOROETHYLENE (TCE) ND [0.25] U 
1 

ND[5] U ND [1] U ND [1) U ND [0.25] U 

TRICHLOROFLUOROMETHANE ND [1] U NA ND (1] U ND[2]U ND [1] U 

VINYL CHLORIDE ND [0.24] U NA ND [1] U ND[1] U ND [0.24] U 

cis-1,2-DICHLOROETHYLENE ND [0.2] U NA ND[1] U ND[1] U r---ND [0.2] U 

n-BUTYLBENZENE ND [0.2] U NA I ND [1] U ND [1] U ND (0.2] u I 
ND [0.2] U NA ND [1) U ND[1] U n-PROPYLBENZENE ND [0.2) U 

t-BUTYLBENZENE ND [0.2] U NA NO [1] U ND(1]U NO [0.2] U 

trans-1,2-DICHLOROETH ENE ND [0.29] U NA ND [1] U ND [1] U ND [0.29] U 

ND NA ND[1] U ND ND 

LHSMW15 LHSMW16 
LHS-MW-15 MW-16 

~2/03/1994 02/06/1996 
0.00 0.00 

1--

ND[5]U ND[1] U 
1--- NA ND [1] U 

NA ND [1] U 
----·--1------

ND [10] U NA 

1 J NA 

ND[5]U ND [1] U 

ND [20) U ND [1] U 

NA ND [1] U 

ND [10] U NA 

ND[5]U ND [1] U 

NA ND [1] U 

NA ND [1] U 

ND[5] U ND (1] U 
ND[5] U NA 

NA ND [1] U 

NA ND[1] U 
NA ND [1] U 

NA ND[1] U 

NA ND (1] U 
--

-- ND [1] U NA 
NA------

ND [1] U 

NA ND [1) U 

NA I ND[1] U 1, 1-DICHLOROETHANE ----

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/L 

BENZ0(9,h,i)PERYLENE 

DI-n-BUTYL PHTHALATE 

PHENOL 

bis(2-ETHYLHEXYL) PHTHALATE 

0 
C.J ,.,,.,_ 
l.,....,..f 

I·J 
( . 
,... . .,.. 
....,. 

ND [0.84] U 
-·-

ND [0.63] U 

I NO [0.89) u 
ND [0.92] U 

ND [10] U ND [0.84] U ND [10] U ND [0.84] U ND [10] U NO [0.84] U 

ND [10) U ND [0.63] U ND [10] U ND [0.63] U 1 J ND [0.63] U 

NO [10] U NO [0.89) U NO [10] U ND (0.89] U ND {10] U ND [0.89] U 

ND [10) U ND [0.92] U 6.3 u ND [0.92] U ND [10] u I ND [0.92] u 

LHSMW16 LHSMW16 

LHS-MW-16 LHS-MW-16 

05/14/1998 08/15/1996 

0.00 0.00 

NO [1] U ND [0.2] U 

ND [1] U ND [0.32) U 

ND[1] U ND [0.2) U 
--~--- ------------

ND[5] U NA 

ND [1] U NA 

ND[1) U ND [0.2] U 

ND[1] U ND [0.36] U 

ND[1]U ND (0.2] U 

ND[5] U NA 

ND [1] U ND [0.22] U 

ND [1] U ND [1.3] U 

ND[1] U ND [0.2] U 

ND(1] U ND [0.25] U 

NA NA 

ND [1] U ND [0.25] U -
ND[2] U ND [1] U 

ND [1] U ND [0.24] U 

ND [1] U ND [0.2] U 

ND [1] U NO [0.2] U 

ND [1] U NO [0.2] U 

ND [1) U ND [0.2) U 

ND[1)U ND [0.29] U 

ND NO 

ND [10] U ND [0.84] U 

ND [10] U ND [0.63] U 

ND [10] U ND [0.89] U 

16 u 1 ND [0.92] U 

0 
l\:) 

-.J 
c.o 
CJl 
0) 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOLA TILE ORGANIC COMPOUNDS - UNITS: UG/L 

1 I 1-DICHLOROETHENE 

1 12,4-TRICHLOROBENZENE 

1 12,4-TRIMETHYLBENZENE 

ACETONE 

CARBON DISULFIDE 

CHLOROFORM 

DICHLORODIFLUOROMETHANE 
---

ISOPROPYLBENZENE (CUMENE) 

METHYL ETHYL KETONE (2-BUTANONE) 

METHYLENE CHLORIDE 

NAPHTHALENE 

SEC-BUTYLBENZENE 

TETRACHLOROETHYLENE(PCE) 

TOTAL 1,2-DICHLOROETHENE 

TRICHLOROETHYLENE (TCE) 

TRICHLOROFLUOROMETHANE 

VINYL CHLORIDE 

cis-1 ~2-DICHLOROETHYLENE 

n-BUTYLBENZENE 

n-PROPYLBENZENE 

t-BUTYLBENZENE 

trans-1,2-DICHLOROETHENE 

1 I 1-DICHLOROETHANE 

SEMI-VOLA TILE ORGANIC COMPOUNDS - UNITS: UG/L 
- ·----

BENZO(g 1h,i)PERYLENE 

DI-n-BUTYL PHTHALATE 

PHENOL 

~~~-~!_HYLHEXYL) PHTH~LA TE 

(.., 
(:) 
t~~· 
i ~ 

r . ,,. 

--

-

VOCs and SVOCs in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LHSMW16 LHSMW17 LHSMW17 LHSMW17 LHSMW17 

LHS-MW-16 MW-17 LHS-MW-17 LHSMW17D LHSMW17 

11/29/1994 02/12/1996 05/14/1998 05/24/2000 05/24/2000 

0.00 0.00 0.00 0.00 0.00 

NO [5] U NO [1] U NO [1] U NO [1] U NO [1] U 

NA NO [1] U ND[1] U NO [1] U NO [1] U 

NA 

LHSMW17 

LHS-MW-17 

08/15/1996 

0.00 

NO [0.2] U 

NO [0.32] U 

NO [1] U ND[1]U NO [1] U ND[1] U NO [0.2] U 

ND[1QfU NA ND[5]U ND[5] U 
f------···---

--N~ NO [5] U 

ND[5]U NA NO [1] U .. NA NA NA 

NO [5) U NO [1] U NO [1] U NO [1] U NO [1] U NO [0.2] U 

NO [20) U NO [1] U ND[1] U NO [2) U ND[2] U NO (0.36] U 

NA NO [1] U NO [1] U NO [1] U NO [1] U NO [0.2) U 

NO [10] U NA NO [5] U NO (5] U ND[5) U NA 

ND[5]U NO [1] U NO [1] U ND[2]U NO [2] U NO [0.22] U 

NA NO [1) U NO [1] U NO [1) U NO [1] U NO [1.3] U 

NA ND[1]U NO [1] U ND[1] U NO [1] U NO (0.2] U 

NO [5] U NO [1) U NO [1] U NO [1] U NO [1] U NO [0.25} U 

NO [5] U NA NA NA NA NA 

NO [5] U ND(1] U NO [1] U 1 ND[1)U NO [0.25] U 
NA-- ND[1)U NO [2] U NO [1] U ND[1] U NO [1] U 

NA ND(1] U NO [1] U ND[1]U NO [1] U NO [0.24] U 

NA NO [1] U NO [1] U 12 J NO (1] U NO (0.2] U 

NA NO [1] U ND[1] U NO [1] U NO [1] U NO (0.2] U 

NA NO (1] U NO [1] U NO [1] U NO [1] U NO (0.2] U 

NA ND(1]U NO [1] U NO [1] U 
,--- -

NO [1] U NO [0.2] U 

NA NO [1) U NO [1) U NO [1] U NO (1] U NO [0.29] U 

NA NO [1) U NO 
-------- ------------1----· 

NO NO NO 

----- NA-- --------
1 J NO [0.84] U NO [10] U NA ND [0.84] U 

NO [10] U NO [0.63] U NO [10] U NA NA NO [0.63] U 

NO [10] U NO [0.89] U NO (10) U NA NA NO [0.89) U 

2J 0.47 J 11 u NA NA NO [0.92] U 

LHSMW17 

LHS-MW-17 

12/02/1994 

0.00 

NO [5] U 

NA 

NA 
--r:.m r1 01 u-

NO [5] U 

ND[5JU 

NO [20] U 

NA 

NO [10) U 

NO [5] U 

NA 

NA 

NO [5] U 

ND[5]U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NO [10) U 

NO [10] U 

ND[10)U 

1 J 

LHSMW18 LHSMW18 
------

MW-18 LHS-MW-18 

02/12/1996 05/14/1998 

0.00 0.00 

NO [1] U 3.8 

NO [1] U NO [1] U 

NO [1] U NO [1] U 
-------'-- --~--

NA NO [5]U 

NA NO [1] U 

NO [1) U NO [1) U 

ND[1] U NO [1] U 

NO [1] U NO [1] U 

NA NO [5) U 

NO [1] U NO [1] U 

NO [1] U NO [1] U 

NO [1) U ~t: NO [1) U 
ND[1]U 1.1 

---~-- ----· 

NA NA . t· 21 38 

ND[1]U ND[2]U 

NO [1] U 

4.5 

ND[1] U 

NO [1] U 

NO [1] U 
-

6.5 

1.7 

NO [0.84] U 

NO [0.63] U 

NO [0.89] U 

NO [0.92) U 

0.71 

9.8 

ND[1) U 

NO [1) U 
--------

NO [1] U 
-----

12 

NO 
------

NO [10] U 

NO [10] U 

NO [10] U 

9.6U 
~--

0 
1\:J 
"'.1 
to 
CJl 
'-! 



VOCs and SVOCs in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: LHSMW18 LHSMW18 1 LHSMW19 LHSMW19 LHSMW19 LHSMW19 LHSMW20 LHSMW20 LHSMW20 
1-::----::--:-~---:-------------------- ~,----·-·- 1-------- ------
Sample Number: LHS-MW-18 LHS-MW-18 MW-19 LHS-MW-19 LHS-MW-19 LHS-MW-19 MW-20 LHS-MW-20 LHS-MW-20 
Date Sampled: 08/15/1996 12/02/1994 02/06/1996 05/15/1998 08/15/1996 12/02/1994 02/07-08/1996 05/15/1998 08/15/1996 

--~-----r-- ·---------1-----------------------
Depth (ft.): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

--~--------+-------~-----+--------------+-------
VOLATILE ORGANIC COMPOUNDS -UNITS: UG/L 
1--------------------------------l-----------f--------f-- r-- --- ---------------
1, 1-DICHLOROETHENE 3.2 2 J NO [3] U NO [1] U NO [0.2] U NO (5] U NO [1] U NO [1] U NO [0.2] U 

----------f----------
1,2,4-TRICHLOROBENZENE NO [0.32] U NA NO [3] U NO [1] U NO [0.32] U NA NO (1] U NO [1] U NO [0.32] U 

t-1-,,2-,4--T-R-IM-ETc-::-:H-c-Y-L_B_E_N-ZE_N __ E_________________ NO [0.2] U NA NO [3) U NO [1) U t--ND [0.2] U NA NO [1) U -N-0 [-11-U·--1----0-.3-1 ----
ACETONE ---------------- ______ NA _____ --NiJTi-o]u-- ------NA ______ No[5)iT ___ - -NA ___ --ND[16Tu-- -----NA-- - No(5]u -- --NA 

CARBON DISULFIDE -- NA NO [5] U NA .• NO [1] U NA NO [5] U NA NO [1] U NA 
-=c--=-=-HL:-:0=-=R:-:Oc::F=o=RM=-=----------- ------- NO [0.2] U NO [5) U NO [3] U NO [1] U NO [0.2] U NO [5] U NO [1) U --NO [1-] U---+--ND-[0.-2)_U_I 

DICHLORODIFLUOROMETHANE NO [0.36) U NO [20) U NO [31 U NO [11 U NO [0.36) U NO [201 U NO [11 U NO [11 U NO [0.36] U , 

ISOPROPYLBENZENE (CUMENE) NO (0.21 u NA NO [31 u NO [11 u NO [0.21 u NA NO [11 u NO [11 u NO [0.21 u I 

--~~--f-----+--~~-- ---1 

METHYL ETHYL KETONE (2-BUTANONE) NA NO [101 U NA NO [51 U NA NO [10] U NA __ j __ NO [51 U --~~-~ 
METHYLENE CHLORIDE NO [0.22) U NO [5) U NO [3) U NO [1) U NO [0.22) U NO [5] U NO [1] U NO [1] U NO [0.22] U 

-+-----f----~C-~--~-----~----

NAPHTHALENE NO [1.31 U NA NO [3] U NO [1] U NO [1.31 U NA NO [1) U NO [11 U 1 NO [1.31 U 

SEC-BUTYLBENZENE NO [0.2) U NA NO [3] U NO [1) U NO [0.2] U NA NO [1] U NO [11 U i NDJ~}J U~ 
TETRACHLOROETHYLENE(PCE) ---------------~--- --~~j~_y __ ~!~ U __ --~D [1) U ___ f-JD [0.251 ~- -~~!~l!__ ____ f':ID t!lY ____ -~!~-L_~_p~~25!_~ 
TOTAL 1,2-DICHLOROETHENE NA __ 4 _J ----~~ ___ NA _______ N_A -- NO [5] u NA ____ NA_ I ~,A. __ 
TRICHLOROETHYLENE (TCE) 27.5 NA 77 70 47.1 NA NO [11 U NO [1] U TNQ[0.25) U 
TRICHLOROFLUOROMETHANE ----------------NO [1) U- NA ----,;m· [31 U NO [21 U ----NO f1TU- ____ N_A __ - ND-[1)U ___ - NO- [21 U -t--No (1fu __ _ 

-- --'---------1--------
VINYL CHLORIDE 0.68 NA NO [31 U NO [11 U NO [0.241 U NA NO [1) U NO [1) U NO [0.241 U 
1~--~~~---~~-------------- --
cis-1,2-DICHLOROETHYLENE ---I--6_.1 _____ ~A NO [3] U NO [1] U NO [0.21 U NA NO [11 U NO [11 U --r---ND_[0.2_1 _U _ 
n-BUTYLBENZENE NO [0.2] U NA NO [31 U NO [1] U NO [0.21 U NA NO [11 U NO [11 U NO [0.21 U 

n-PROPYLBENZENE NO [0.2] U__ NA NO [3) U _N_D_[_1]_l:J___ NO [0.21 U NA NO [11 U NO [11 U NO [0.21 U 
t-BUTYLBENZENE NO [0.21 U NA NO [31 U NO [1 1 U NO [0.21 U NA NO [1 1 U NO [1 1 U NO [0.2) U ----------------- --- --------------- --,---------- ______ _::__:_ ____ +---_______:~: __ 
trans-1,2-DICHLOROETHENE 9.4 NA NO [31 U 0.58 NO [0.29) U NA NO [11 U NO [1) U NO (0.29] U 

·:-·-:-:---+------ -- ------------
1,1-DICHLOROETHANE NO NA NO [3] U NO NO NA NO [1] U NO NO 

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/L r--------+----+----+---------1------+--------+-----~~-------
BENZO(g,h,i)PERYLENE NO [0.84) U NO [10] U NO [0.841 U NO [10] U NO [0.84] U NO [10] U NO [0.841 U NO [10) U NO [0.841 U 
DI-n-BUTYL PHTHALATE NO [0.63) U NO [10] U NO [0.63) U NO [10] U NO [0.63] U NO [10] U NO [0.631 U NO [10) U NO [0.63] U 
PHENOL NO [0.89) U NO [10] U NO [0.891 U NO [10] U NO [0.89] U NO [101 U NO [0.891 U--t--- NO [10) U NO [0.891 U 

bis(2-ETHYLHEXYL) PHTHALATE NO [0.92) U NO [10] U 3.5 NO (10) U NO [0.921 U 3 J 2.3 1 NO [101 U NO [0.921 U 

,-.., ... _ ..... 

CJ 
C:) 
... ~ 
l. · .• · ,_, 
ClJ 

0 
N 
-.J 
~ 
U'1 
00 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOLA TILE ORGANIC COMPOUNDS - UNITS: UG/L 

1,1-DICHLOROETHENE 

1,2,4-TRICHLOROBENZENE 

1,2,4-TRIMETHYLBENZENE 

ACETONE 

CARBON DISULFIDE 
---------------~----·- ------------

CHLOROFORM 

DICHLORODIFLUOROMETHANE 

ISOPROPYLBENZENE (CUMENE) 

METHYL ETHYL KETONE (2-BUT ANON E) 

METHYLENE CHLORIDE 

NAPHTHALENE 

SEC-BUTYLBENZENE 

TETRACHLOROETHYLENE(PCE) 

TOTAL 1,2-DICHLOROETHENE 

TRICHLOROETHYLENE (TCE) 

TRICHLOROFLUOROMETHANE 

VINYL CHLORIDE 

cis-1,2-DICHLOROETHYLENE 

n-BUTYLBENZENE 

n-PROPYLBENZENE 

t-BUTYLBENZENE 

trans-1,2-DICHLOROETHENE 

1,1-DICHLOROETHANE 

SEMI-VOLA TILE ORGANIC COMPOUNDS - UNITS: UG/L 

BENZO(g,h,i)PERYLENE 

DI-n-BUTYL PHTHALATE 

PHENOL 

bis(2-ETHYLHEXYL) PHTHALATE 

0 
C,) 
,- ... 
1,.-,.) 
• 'I 
( .•. 
c.} 
c_t"', 

---------·-

----

VOCs and SVOCs in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LHSMW20 LHSMW21 LHSMW21 LHSMW21 LHSMW21 

LHS-MW-20 MW-21 LHS-MW-21 LHS-MW-21 LHS-MW-21 
-------1--

12/04/1994 02/07/1996 05/15/1998 08/15/1996 12/04/1994 

0.00 0.00 0.00 0.00 0.00 

NO (5) U NO [1] U ND[1]U NO [0.2] U ND[5) U 

NA NO [1) U ND[1) U NO [0.32) U NA 

NA NO [1] U NO [1] U ND (0.2) U NA 
~--------

ND[5) U 
----NA --r--------------

ND [10) U NA NO [10) U 

ND[5]U NA ND[1] U ,. NA ND[5)U 
--

ND [1] U ND [0.2) U ND (5] U ND[5]U ND [1] U 
1----~- --------------

-No[0.36J u- -------

NO [20) U NO [1] U NO [1) U NO (201 U 

NA ND [1] U ND[1] U NO [0.2] U NA 

NO [10] U NA ND[51U NA NO [10] U 

ND[5]U ND [11 U ND [11 U NO [0.221 U ND[51 U 

NA NO [1] U NO [11 U NO [1.31 U NA 

NA NO [11 U NO [11 U ND [0.2] U NA 

ND(5)U NO (1] U ND[11U NO [0.25) U NO [5] U-
ND(5) U NA NA NA ND[5)U 

NA NO [1] U ND[11U NO [0.251 U NA 

NA ND[1] U ND[2]U ND[11U NA 

NA NO [1] U ND[1]U NO [0.24) U NA 

NA NO [1] U ND[1]U NO [0.2) U NA 

NA ND [1) U ND[1]"U ND [0.2] U NA 

NA ND [1] U ND[1] U ND (0.2] U NA 
---=------

NA NO [1] U ND [11 U NO [0.2] U NA 
- -----

NA ND[11U __ NO [11 U ND (0.291 U NA 
--------- ·---------

NA ND [11 U ND NO NA 
-- --

------
ND [101 U ND [0.84] U ND [101 U NO [0.841 U NO [101 U 

ND [101 U NO [0.631 U ND [101 U ND [0.631 U ND [101 U 

ND [101 U ND [0.891 U ND [101 U NO [0.891 U NO [101 U 

NO {10] U 2.7 NO [10] U ND [0.92] U 4J 

LHSMW22 LHSMW22 LHSMW22 LHSMW22 

MW-22 
!---

LHS-MW-22 LHS-MW-22 LHS-MW-22 

02/07/1996 05/15/1998 08/15/1996 12/04/1994 

0.00 0.00 0.00 0.00 
--

ND[1] U 1.2 0.78 ND[5] U 
1------ ----- - 1--------

NO [1] U NO [1) U NO [0.32) U NA 

ND[1] U NO [1) U ND [0.2) U NA 
·----- ---------

t---ND (5ju-- ~----------·- ---------------------

NA NA ND [10] U 

NA NO [1] U NA NO [5] U 

ND[1]U NO (1] U NO (0.2] U ND[5]U 
--------- ----------- ------- ---------

NO [1] U ND [11 U ND [0.361 U ND [201 U 

ND[11 U NO [11 U NO [0.21 U NA 

NA ND[5]U NA ND (101 U 

NO [11 U NO [11 U ND [0.221 U ND[5] U 

ND[1]U ND [1] U ND [1.31 U NA 

ND[1]U - ND [11 U ND [0.21 U NA 
r-----

1.0 2.4 1.9 ND[5] U 
---------- 1--------- ------

NA NA NA NO (5] U 
1--------- ------------- ------- ---· ------------

ND[1]U 3.1 1.7 NA 

NO [1] U ND[21 U ND[11 U NA 

ND[1]U -ND[1]U NO [0.24] U NA 

ND[1] U 1.1 0.54 NA 

ND[1]U I ND[1]U NO [0.2] U NA 

ND [1] u T ND (1] u ·------- --------~ 
ND [0.21 U NA 

:------
ND [1 1 U NO [1 1 U ND [0.2] U NA 

--1.0 ~--is---
1---

1.9 NA 
'--

4.0 NO NO NA 
--------

-----1---
ND (0.841 U NO [101 U ND [0.84] U 1 J 

ND [0.631 U ND [10] U ND [0.63] U ND [101 U 

ND [0.89] U ND [101 U trND [0.891 U ND [101 U 

2.4 ND [10] U ND [0.92) U 4J 

0 
N 
-..J 
c.o 
c.Jl 
CD 



Location: 

Sample Number: 
Date Sampled: 

Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS· UNITS: UG/L 

1, 1-DICHLOROETHENE 

1,2,4-TRICHLOROBENZENE 
1 ,2,4-TRIMETHYLBENZENE 

--
ACETONE 

CARBON DISULFIDE 

CHLOROFORM 

DICHLORODIFLUOROMETHANE 

ISOPROPYLBENZENE (CUMENE) 

METHYL ETHYL KETONE (2-BUTANONE) 

METHYLENE CHLORIDE 

NAPHTHALENE 

SEC-BUTYLBENZENE 

TETRACHLOROETHYLENE(PCE) 

TOTAL 1 ,2-0ICHLOROETHENE 

VOCs and SVOCs in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LHSMW23 LHSMW23 LHSMW23 LHSMW23 LHSMW24 
MW-23 LHS-MW-23 LHS-MW-23-~HS-MW-23 MW-24 

02/06/1996 05/15/1998 08/15/1996 12/04/1994 02/07/1996 

0.00 0.00 0.00 0.00 0.00 

NO [1] U ND [1] U ND [0.2) U ND [5) U ND [1] U 

NO [1] U ND [1] U ND [0.32} U NA ND (1} U 

ND [1] U ND [1] U NO [0.2] U NA ND [1] U 
---------·--\----------- ~------------~~- --·---------- - -·---- ---

NA ND[5)U NA ND [10] U NA 

NA ND (1] U NA .. ND[5] U NA 

ND [1] U ND [1) U __ ND [0.2] U ND[5) U ND(1] U 

ND[1]U ND [1] U NO [0.36] U ND ['20) U NO [1] U 

ND[1] U ND [1] U ND (0.2] U NA ND [1] U __ 

NA ND[5) U NA NO [10] U NA 

NO (1] U ND[1] U ND [0.22] U ND[5]U ND [1] U 

ND [1] U ND [1] U ND [1.3] U NA NO [1) U 

ND [1] U ND [1) U ND [0.2] U NA N0[1JU] 

ND[1]U NO [1] U ND (0.25] U ND[5]U ND (1] U ) 

LHSMW24 
LHS-MW-24 
05/15/1998 

0.00 

ND [1] U 
ND (1] U 

NO [1] U 
-----------. ---- ---

ND[5] U 

ND [1] U 

ND[1] U 

ND (1] U 

ND [1] U 

N0(5]U 

ND [1] U 

ND [1) U 

ND [1) U 

ND [1) U 

NA NA NA NO [5] U NA ! NA 

LHSMW24 
LHS-MW-24 
08/20/1996 

0.00 

NO (0.2] U 

0.23 J 

NO [0.2] U 
---------------------

NA 

NA 

NO (0.2) U 

NO [0.36] U 

ND [0.2] U 

NA 
NO [0.22] U 

ND [1.3] U 

ND [0.2] U 

NO [0.25] U 

NA 

TRICHLOROETHYLENE (TCE) =-=J ND[1] U 

1.3 ND [0.25] U ND[5]U r-- ND(1]ut ND [1] U ND [0.25) U 

NO [1] U ND [2] U NO [1] U NA NO ( 1] u I NO [2] u N0(1] U TRICHLOROFLUOROMETHANE 

VINYL CHLORIDE ND (1] U NO [1) U ND [0.24] U NA I NO [1] u L ND [1) u NO [0.24] U 

cis-1 ,2-DICHLOROETHYLENE ND [1] U NO [1] U ND [0.2] U NA I ND[1]U l ND[1]U ND [0.2] U 

n-BUTYLBENZENE 

n-PROPYLBENZENE 
--

t-BUTYLBENZENE 
-----

trans-1 ,2-DICHLOROETHENE 

1, 1-DICHLOROETHANE 
SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/L 

BENZO(g,h,i)PERYLENE 

DI-n-BUTYL PHTHALATE 

PHENOL 

bis(2-ETHYLHEXYL) PHTHALATE 

(~ 
CJ 
r-'", --;yl ,,, 
~- ~--l 

0 

---------~--

--

- --

NO [1] U ND [1] U 

ND [1] U NO [1] U 

_ No 111 u Do [1JU 
ND [1] U NO [1] U 

-----
ND [1] U ND 

--
NO [0.84] U ND [10] U 

NO [0.63) U ND [10] U 

ND [0.89) U ND [10] U 
~---·--

2.8 NO [10] U 

ND [0.2] U NA =-r NO [1fu __ J_ ND [1] U ND [0.2] U 

ND [0.2] U NA N0[1]U ND[1)U NO [0.2] U 
ND [0.2} U NA , _•ln iil_l)Jr [1] u ND (0.2} U 

ND [0.29] U NA N0[1]U N0[1]U NO (0.29] U 

NO NA NO [1] U ND ND 
-- - ---~-----1----

ND [0.84] U NO [10] U ND [0.84] U ND [10] U ND [0.84] U 

ND [0.63) U NO [10] U ND [0.63] U ~!2 ~~~L u t NO (0.63] u 
NO [0.89] U NO [10) U ND [0.89] U ND [1 0] U NO [0.89] U 
ND (0.92] U NO (10} U 3 I NO [10) u I NO (0.92] u 

LHSMW24 LHSMW25 
LHS-MW-24 MW-25 
12/04/1994 02/07/1996 

0.00 0.00 

ND[5) U ND [1] U 
NA ND (1} U 

NA NO [1) U 
~------------------- _ _. ---------·-

NO [10] U NA 
--

NO [5) U NA 

ND[5) U ND[1] U 

ND [20] U ND (1] U 

NA ND [1] U 

NO [10] U NA 

ND(5]U ND [1] u I 
NA ND [1] U 

NA ND [1] U 

ND[5]U ND[1) U 

NO [5] U NA 

ND[5]U ND[1)U -- -
NA N0[1]U 

NA ND[1)U 

NA N0[1)U 

NA NO [1) U 

NA ND [1) U 

NA ND(1]U 
------ --------

NA I NO (1] u 
NA NO [1} U 

NO [10] U ND[0.84] U 

ND [10] U ND [0.63] U 

NO [10] U ND [0.89] U 

3J 2.3 

0 
l\) 
~ 
c.o 
0) 

a 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 
---

1, 1-DICHLOROETHENE 

1 ,2,4-TRICHLOROBENZENE 

1 ,2,4-TRIMETHYLBENZENE 
-- ---·--------

ACETONE 

CARBON DISULFIDE 
-----------

CHLOROFORM 
--

DICHLORODIFLUOROMETHANE 

ISOPROPYLBENZENE (CUMENE) 

METHYL ETHYL KETONE (2-BUTANONE) 
- - --

METHYLENE CHLORIDE 

NAPHTHALENE 

SEC-BUTYLBENZENE 
--

TETRACHLOROETHYLENE(PCE) 

TOTAL 1 ,2-DICHLOROETHENE 

VOCs and SVOCs in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LHSMW25 LHSMW25 LHSMW25 LHSMVV26 LHSMW26 

LHS-MW-25 LHS-MW-25 LHS-MW-25 MW-26 LHS-MW-26 

05/15/1998 08/20/1996 12/04/1994 02/12/1996 05/15/1998 

0.00 0.00 0.00 0.00 0.00 

-----
ND[5fU ND [1] U ND [0.2) U ND [1] U ND[1] U 

ND[1]U NO [0.32) U NA ND[1] U NO (1j U--

ND [1] U NO [0.2] U NA ND [1] U N0(1] U 
-~--~---- ---------- ---- ----···- ---~ ----------- --·--·--------- ----··· 

NO [5) U NA ND [10] U NA N0[5)U 

ND [51 U . NA--t--------- --

ND[11 U NA ND[1] U 
--------- ------------ -----'--

r--ND [11 U ND[11 U--NO [11 U NO [0.21 U NO [51 U 

ND[11U NO [0.36] U ND[201 U--ND[11U ND[11 U 

ND [11 U NO [0.21 U NA ND£11 U ND[11 U 

ND[51U NA NO [101 U NA ND[51 U 

ND [11 U ND [0.221 U ND[51U ND [11 U ~T11u 
NO [1] U NO [1.3] U NA ND£11 U ND[11 U 

NO (1] U NO (0.21 U NA NO [11 U ND[11 U 

ND [11 U NO [0.251 U ND[51 U ND [1] U ND(1] U 
-· -----------

NA NA ND [51 U NA NA 
r-ND[1]U TRICHLOROETHYLENE (TCE) NO [1] U ____ c_ ND [0.251 U 

'--·- --------
ND(5]U ND[1] U 

--
TRICHLOROFLUOROMETHANE 

VINYL CHLORIDE --
cis-1 ,2-DICHLOROETHYLENE 

n-BUTYLBENZENE 

n-PROPYLBENZENE 
---

t-BUTYLBENZENE 

trans-1 ,2-DICHLOROETHENE 

1, 1-0ICHLOROETHANE 

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 

BENZO(g,h,i)PERYLENE 

DI-n-BUTYL PHTHALATE 

PHENOL 

bis(2-ETHYLHEXYL) PHTHALATE 

(.~ 
C) 
L,) 
~ "' ¥.',,) 

~)I 

~ .. ), 

--

ND[21 U 

ND [1] U 

ND[11U 

ND[11U 

ND[1]U 
--------

N0[1]U 

ND [11 U 

ND 

NO [101 U 

ND [101 U 

ND [101 U 

NO [101 U 

2.1 NA ND [11 U ND[21U 
-------

ND [0.24] U NA ND [11 U ND£11 U 
-------------

NO [0.21 U NA ND[11 U ND[1]U 

ND [0.2] U NA NO [1] U ND[11U 
------------

ND [0.2] U NA ND[1]U NO [11 U 
----------------r---------

NO [0.2] U NA NO [11 U ND[11 U 

NO [0.291 U NA ND [11 U ND[11 U 

NO NA ND [11 U ND 

NO (0.84] U ND [101 U NO (0.84] U NO [101 U 

NO (0.631 U NO [101 U NO [0.631 U NO [10] U 

NO [0.89) U NO [10] U NO [0.891 U ND [101 U 

ND [0.921 U 2J I NO [0.921 u ND [101 U 

LHSMW26 

LHS-MW-26 

08/20/1996 

0.00 

NO [0.2] U 
----~---

NO [0.32) U 

ND [0.2] U 

NA 
1---------

NA 
f----

NO [0.2] U 

ND [0.361 U 

3.3 

NA 
--ND (0.221 U 

1.1 J 

1.9 

ND [0.251 U 
-------

NA 
f--c-=--- - -

ND [0.25] U 

2.1 
---------

NO [0.241 U 
-· 

NO (0.21 U 

1 

4.4 

0.29 

ND [0.291 U 
------

NO 

ND [0.841 U 

NO [0.631 U 

ND (0.891 U 

NO (0.921 U 

LHSMW26 LHSMW27 LHSMW27 

LHS-MW-26 MW-27 LHS-MW-27 

12/04/1994 02/08/1996 05/15/1998 
----

0.00 0.00 0.00 
----1----------

ND[5) U ND[11 U NO (1] U 
----N~ ----·--f--------

ND [11 U NO [11 U 

NA ND [1] U ND [11 U 
-No[1o]u-f ---- - --------

NA ND[51 U 
f------- -~--------

ND[51U NA NO [1] U 

ND[51U ND [11 U NO [11 U 
----------

ND (20] U ND [11 U NO [11 U 
NA ND£11 U NO [11 U 

NO [10] U NA ND£51 U 

ND[51U ND[1] U NO [1] U 

NA ND[1] U ND [1) U 

NA ND [1] U NO [11 U 

ND[5]U ND[11 U NO [11 U 
-ND£51 u--!--------NA NA 

-----------

ND[5] U ND [11 U ND[11 U 

NA ND[1] U ND[2) U 
----· ----------

NA ND [11 ~- ND[1) U 
-------

NA ND[11 U NO [11 U 

NA NO [11 U ND [11 U 

NA ND [11 U NO [11.U 
-------

NA ND [1] U NO [1 1 U 
-------- --- -----"~-------

NA NO [1 1 U ND [1 1 U 
·- --

NA ND (1] U ND 

~0.84] U ~ ND ]10] U ND [101 U 

NO [10] U NO (0.631 U NO (10] U 

ND [10] U ND (0.891 U ND [101 U 

ND (101 u I ND (0.921 u NO [101 U 

0 

"" ~ 
c:.o 
0') 

1-4 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS -UNITS: UG/L 

1,1-DICHLOROETHENE 

1,2,4-TRICHLOROBENZENE 

1, 2, 4-TRIMETHYLBENZE N E 

ACETONE 

CARBON DISULFIDE 

CHLOROFORM 

DICHLORODIFLUOROMETHANE 

ISOPROPYLBENZENE (CUMENE) 

METHYL ETHYL KETONE (2-BUTANONE) 

METHYLENE CHLORIDE 

NAPHTHALENE 

SEC-BUTYLBENZENE 

TETRACHLOROETHYLENE(PCE) 
----

TOTAL 1,2-DICHLOROETHENE 

TRICHLOROETHYLENE (TCE) 

TRICHLOROFLUOROMETHANE 

VINYL CHLORIDE 

cis-1,2-DICHLOROETHYLENE 
--

n-BUTYLBENZENE 

n-PROPYLBENZENE 

t-BUTYLBENZENE 

trans-1,2-DICHLOROETHENE 

1,1-DICHLOROETHANE 

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/L 

BENZO(g,h,i)PERYLENE 

DI-n-BUTYL PHTHALATE 

PHENOL 

bis(2-ETHYLHEXYL) PHTHALATE 

r:'j 
(..) 
c.-~-, 

£·: 
!--;.. 

l\-." 

VOCs and SVOCs in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LHSMW27 LHSMW27 MW-14 MW-14 MW-14 MW-14 MW-18 h MW-18 MW-18 
LHS-MW-27 LHS-MW-27 MW-14 MW-14 MW-14FD MW-14REFD MW-180 MW-18DRA1FD MW-18 

--1----
08/20/1996 12/03/1994 03/13/1999 07/23/1998 07/23/1998 07/23/1998 05/23/2000 05/23/2000 05/23/2000 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
--1--- ---- ----~----f--------

-- -
ND [0.2] U ND[5] U ND [20] U NA ND [200] U NA ND [1) UJ ND (100] U ND [1] U 

~---- ------- f-----~-ND [1] UJ --NO [1 00] U---------
ND [0.32) U NA ND [20) U NA ND (200] U ND [1) U 
ND [0.2] U NA ND [20] U NA ND [200) U _____ N~----- J --~D [1J~L ND (100) U ND [1] U 

---~-~-- ---~----~-
--~----~----------- -- -----------~-

NA ND [10] U ND [100) U NA ND [1000) U NA ND [5] UJ ND [500] U I ND [5] U 
NA ND[5] U ND [20] U NA ND [200] U NA NA 

--=---1-------
NA NA 

--- -"=-- --
ND [0.2] U ND[5) U ND [20) U NA ND (200) U NA ND [1] UJ ND [100] U ND (1] U 

r-- ND [20] U NA 
------- ------

ND [0.36) U ND [20] U ND [200] U NA ND [2] UJ ND [200) U ND [2]U 
ND [0.2] U NA ND [20] U NA ND [200) U NA ND [1] UJ ND (100] U ND [1] U 

NA ND [10] U ND [100] U NA ND [1000] U - NA ND (5] UJ ND [500) U ND[5] U 
1-------1-------- ----------1---------'------------ ---------

ND [0.22] U ND[5] U ND [20] U NA 13000 NA ND [2] UJ ND [200) U ND[2]U 
--

ND [1.3] U NA ND [20] U NA ND [200] U NA ND [1] UJ ND [100) U ND[1]U 
ND [0.2] U NA ND [20) U NA ND [200) U 

1--------
NA ND [1] UJ ND [100) U ND [1] U 

ND [0.25] U ND[5] U ND [20) U NA ND [200] U NA ND [1] UJ ND [100) U ND [1] U --------- -----1-----
NA ND[5] U NA NA NA NA NA NA NA 

-- f----
ND [0.25) ~- NA 770 NA 1400 NA ND [1] UJ ND [100) U ND [1] U 

2.1 t-- NA ND [40] U NA ND [400] U NA ND [1] UJ ND [100] U ND [1] U 
ND [0.24] U NA ND [20] U NA ND [200] U NA ND [1] UJ ND [100] U ND [1) U 
ND (0.2] U NA 250 NA 320 NA 3.4 J ND [100) U ND [1] U 
ND (0.2] U NA ND [20] U NA ND [200] U NA ND [1] UJ NO [100] U ND [1] U 
ND (0.2] U NA ND [20] U NA ND [200] U NA ND [1] UJ ND [100] U ND [1] U 

-
ND [0.2] U NA ND [20] U NA ND [200) U NA ND [1] UJ ND (100] U ND[1]U 

ND [0.29] U NA ND [20] U NA ND [200] U NA ND[1!~ ~ND[100] U ND [1] U 
ND NA ND NA ND NA ND ND ND ---- --------· 

~-----

ND [0.84] U ND [10] U NA ND [10] U NA ND [10] U _____ ___:;____ 

---··-------- -----~il\ _____ ---------
NA NA 

ND [0.63] U ND [10] U NA ND [10] U NA ND [10] U NA NA NA 
ND [0.89] U ND [10] U NA 12 NA 

-1------ --------1-----
10 NA NA NA 

ND [0.92] U ND [10] U NA ND [10] U NA 9.2 NA NA ------r- NA 
- I 

0 
l\:) 

~ 
CD 
en 
t'-..) 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOLA TILE ORGANIC COMPOUNDS - UNITS: UGIL 

1 , 1-DICHLOROETHENE 

1 ,2,4-TRICHLOROBENZENE 

1 ,2,4-TRIMETHYLBENZENE 

ACETONE 

CARBON DISULFIDE 

CHLOROFORM 

DICHLORODIFLUOROMETHANE 

ISOPROPYLBENZENE (CUMENE) 

METHYL ETHYL KETONE (2-BUTANONE) 

METHYLENE CHLORIDE 

NAPHTHALENE 

SEC-BUTYLBENZENE 

TETRACHLOROETHYLENE(PCE) 

TOTAL 1 ,2-DICHLOROETHENE 

TRICHLOROETHYLENE (TCE) 

TRICHLOROFLUOROMETHANE 

VINYL CHLORIDE 

cis-1 ,2-DICHLOROETHYLENE 

n-BUTYLBENZENE 
-

n-PROPYLBENZENE 

t-BUTYLBENZENE 

trans-1 ,2-DICHLOROETHENE 

1, 1-DICHLOROETHANE 

SEMI-VOLATILE ORGANIC COMPOUNDS -UNITS: UGIL 

BENZO(g,h,i)PERYLENE 

DI-n-BUTYL PHTHALATE 

PHENOL 

bis(2-ETHYLHEXYL) PHTHALATE 

(.~ 
c~ 
, .... ! 

7-~ 
.... 
c· 

--

--

VOCs and SVOCs in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

MW-18 MW-19 MW-19 MW-19 

MW-18 MW-19D MW-19 MW-19 
07121/1998 0512312000 05123/2000 07/23/1998 

0.00 0.00 0.00 . 0.00-.--

ND [1] U ND [1] U ND [1] U ND (1] U 

ND [1] U ND [1] U ND [1] U ND[1] U 
--.....,--

'-· ND [1] U ND [1] U ND[1) U ND [1] U 
--ND[5]-U r-~--------·---

ND [5] U ND [5] U NO [5] U 

NO (1] U NA NA tiD [1] U 
NO [1]U NO [1] U ND [1] U ND[1] U 

NO [1] U NO [2] U NO [2] U ND [1] U 
-----

ND[1]U NO (1] U NO [1] U ND[1]U 

ND [5] U NO [5] U ND [5] U ND [5] U i 

NO [1] U NO [2] U ND[2]U 2.9 

ND[1]U ND [1] U ND [1] U ND (1] U 

ND[1]U NO [1] U NO [1] U ND[1]U 
------

NO [1] U ND [1] U NO [1] U ND (1] U 

NA NA NA NA 
-- -- --------

NO [1] U 6.7 9.8 3.9 

ND[2]U NO [1] U NO [1) U ND[2]U 

NO [1] U NO [1] U NO [1] U ND[1]U 

NO [1] U ND {1] U ND [1] UJ ND[1] U 

ND [1] U ND (1] U NO [1] U ND (1] U 
--------

ND [1] U ND [1] U ND[1] U ND [1] U 

ND[1] U ND [1] U ND {1] U ND [1] U 

ND[1]U ND [1] U ND [1] U ND [1] U 
------·-----·---- ---ND --!---··-----

NO ND ND 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 
-------- - -- ~~---- --

) 

0 
l\:) 

'1 
c.o 
en 
w 



Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

PESTICIDES - UNITS: UG/L 

NO DETECTED COMPOUNDS 

POLYCHLORINATED BIPHENYLS - UNITS: UG/L 

NO DETECTED COMPOUNDS 

HERBICIDES - UNITS: UG/L 

NO DETECTED COMPOUNDS 

DIOXINS AND FURANS - UNITS: PG/L 

1,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN 

1,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN 

1,2,3,4,7,8-HEXACHLORODIBENZOFURAN 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) 

OCTACHLORODIBENZO-p-DIOXIN 

OCTACHLORODIBENZOFURAN 

EXPLOSIVES -UNITS: UG/L 

2,4,6-TRINITROTOLUENE 

2,4-DINITROTOLUENE 

2-NITROTOLUENE 

3-NITROTOLUENE 

4-NITROTOLUENE 

HEXAHYDR0-1,3,5-TRINITR0-1,3,5-TRIAZINE 

NITROBENZENE 

c.~ 
C,) 
C:J 
l·.' 
~4 
~~ 

46WW01 46WW01 

46WW01 46WW01REFD 

10/01/1998 10/01/1998 

0.00 0.00 

NA 

NA 

NA NA 

ND [2.73) U NA 

ND [2.475) U NA 

ND [3.026) U NA 

8.154 NA 

ND [2.475] U NA 

ND (2.017] U NA 

224.423 NA 

ND (4.295] U NA 

ND [0.26) UJ ND (0.26) UJ 

ND [0.26) UJ ND [0.26] UJ 

ND [0.26) UJ ND [0.26] UJ 

ND (0.26] UJ ND [0.26) UJ 

ND [0.26] UJ ND [0.26) UJ 

ND [0.26] UJ ND [0.26] UJ 

ND [0.26] UJ ND [0.26] UJ 

46WW01 46WW01 

46WW01 46WW01REFD 

11/07/1998 11/07/1998 

0.00 0.00 

-~ --------
NA 

-----
-~---~--- ----~---------

NA 

.. 
I 

NA NA" 

6.54 NA 

ND [0.834] U NA 

ND [1.008) U NA 

15.32 NA 

ND [0.834) U NA 

ND [0.973] U NA 

188.293 NA 

ND [5.108) U NA 

ND [0.26) UJ ND (0.26) UJ 

ND [0.26) UJ ND [0.26) UJ 

ND [0.26] UJ ND [0.26) UJ 

ND [0.26] UJ ND (0.26] UJ 

ND [0.26] UJ ND [0.26] UJ 

ND [0.26] UJ ND [0.26] UJ 

ND [0.26] UJ ND [0.26] UJ 

46WW02 46WW03 46WW04 LHSMW08 LHSMW08 
46WW02 46WW03 46WW04 LHS-MW-08 LHS-MW-8 

11/06/1998 11/06/1998 11/07/1998 05/13/1998 08/13/1996 
0.00 0.00 0.00 0.00 0.00 

f--------c-- -~ 1----~------

- N~ 
-------~-~-1--------------- -----~-

NA NA NA NA 

-- --------- ------- ------------------ -- ----- ------ ----------------
NA NA NA NA NA 

---------~--
NA NA NA NA NA 

NA NA NA -NA--~~~ 

NA NA NA NA i NA 
NA NA NA __ --~~---+---- NA 
NA ~~---~A---- ---~---~~--
NA 

NA NA J NAB NA- -NA _____ NA-- ---NA ___ ~-1 - L__ ----- -----
NA NA NA NA NA 

NA _ NA NA t-=-NE_ t _ NA-----

ND [0.26) u ND [0.26) u ~.3) u I ND [0.13] u ND [0.26) U 

ND [0.26] U ND [0.26] U ND [0.26fU~-[1.3] U ND [0.13] U --- ----------=---
ND [0.26] U ND [0.26) U ND [0.26) U NO [2.6] U ND [0.26] U 

ND [0.26] U ND [0.26] U ND [0.26) U ND [2.6] U ND [0.26] U 

ND [0.26] U ND [0.26] U ND [0.26] U ND [2.6] U ND [0.26] U 
-------

ND [0.26] U ND[0.26] U ND [0.26] U ND [1.3] U ND [0.26] U 

ND [0.26) U ND [0.26] U ND [0.26] U ND [1.3] U ND [0.13] U 

0 
N 
---.1 
co 
CJ') 
~ 



Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

PESTICIDES - UNITS: UG/L 

NO DETECTED COMPOUNDS 

POLYCHLORINATED BIPHENYLS - UNITS: UG/L 

NO DETECTED COMPOUNDS 

HERBICIDES - UNITS: UG/L 

NO DETECTED COMPOUNDS 

DIOXINS AND FURANS - UNITS: PG/L 

1 ,2, 3,4,6, 7 ,8-HEPTACHLORODIBENZO-p-DIOXIN 

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN 

1 ,2,3,4,7,8-HEXACHLORODJBENZOFURAN 

HEPTACHLORINATED DIBENZO-p-DIOXJNS, (TOTAL) 

HEPTACHLORINATEO OIBENZOFURANS, (TOTAL) 

HEXACHLORINATEO OIBENZOFURANS, (TOTAL) 

OCTACHLOROOIBENZO-p-OIOXIN 

OCTACHLOROOIBENZOFURAN 

EXPLOSIVES - UNITS: UG/L 

2,4,6-TRINITROTOLUENE 

2,4-DINITROTOLUENE 

2-NITROTOLUENE 

3-NITROTOLUENE 

4-NITROTOLUENE 

HEXAHYOR0-1 ,3,5-TRINITR0-1 ,3,5-TRIAZINE 

NITROBENZENE 

C) 
C.) 
c~·) 

l'J 
"' ~., c.,q 

LHSMW08 

LHS-MW-08 

12/03/1994 

0.00 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NO [0.12) U 

NO [0.12] U 

NO [0.5] U 

NO [0.5] U 

NO [1.5] U 

NO [0.54] U 

NO [0.13] U 

LHSMW09 LHSMW09 

LHS-MW-09 LHS-MW-9 

05/14/1998 08/15/1996 

0.00 0.00 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
--

NA NA 

NA NA 

NO (1.3) U NO [0.13] U 

ND [1.3] U ND [0.13) U 

ND [2.6] U NO (0.26] U 

ND [2.6] U NO [0.26] U 

ND[2.6] U NO [0.26] U 

ND [1.3] U NO [0.26] U 

ND [1.3] U NO [0.13) U 

LHSMW09 LHSMW10 LHSMW10 LHSMW10 

LHS-MW-09 MW-10 LHS-MW-10 LHS-MW-10 

12/03/1994 02/09/1996 05/14/1998 08/13/1996 

0.00 0.00 0.00 0.00 

NA NA NA NA 

"--··------- f-----"---
NA NA NA NA 

.. 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 
--

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NO [0.12] U NO (0.13) U NO [1.3) U NO [0.13] U 

ND [0.12] U ND [0.13] U ND [1.3) U ND [0.13) U 

ND [0.5] U 0.17 J ND [2.6] U ND [0.26) U 
" "-

NO [0.5] U NO [0.26] U ND [2.6) U ND [0.26) U 

NO [1.5] U N0[0.26] U ND [2.6] U NO [0.26] U 

N0[0.54W ~"[0.26)U ND (1.3) U ND [0.26) U 

ND [0.13) U N0[0.13]U NO [1.3) U NO [0.13] U 

LHSMW10 

LHS-MW-10 

12/03/1994 

0.00 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
1---

NA 

NA 

NA 

NA 

NO [0.12] U 

ND [0.12] U 

~D[0.5]U 

ND [0.5] U 

NO [1.5] U 

ND [0.54) U 

NO [0.13] U 

LHSMW11 

LHS-MW-11 

05/14/1998 

0.00 

NA 

---·--· ------
NA 

NA 

NA 

NA 

NA 

NA 
"----

NA 

NA 

NA 

NA 

NO [1.3] U 

NO [1.3] U 

NO [2.6] U 

NO [2.6] U 

ND[2.6] U 

NO [1.3) U 

NO [1.3] U 

0 
l\:) 

""' t.O 
en 
Ul 



Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

PESTICIDES - UNITS: UG/L 

NO DETECTED COMPOUNDS 

POLYCHLORINATED BIPHENYLS - UNITS: UG/L 
-- -------------------~---

NO DETECTED COMPOUNDS 

HERBICIDES - UNITS: UG/L 

NO DETECTED COMPOUNDS 

DIOXINS AND FURANS - UNITS: PG/L 

1,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN 

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN 

1 ,2,3,4, 7 ,8-HEXACHLORODIBENZOFURAN 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) 

OCTACHLORODIBENZO-p-DIOXIN 

OCTACHLORODIBENZOFURAN 

EXPLOSIVES - UNITS: UG/L 

2,4,6-TRINITROTOLUENE 

2,4-DINITROTOLUENE 

2-NITROTOLUENE 

3-NITROTOLUENE 

4-NITROTOLUENE 

HEXAHYDR0-1 ,3,5-TRINITR0-1 ,3,5-TRIAZINE 

NITROBENZENE 
-

r.~ 
(:) 
tJ 
1- '~ . .)' 

~ .• 
,~, 

---------~ ·- ~ 

--

LHSMW11 

LHS-MW-11 

08/13/1996 

0.00 

NA 

-------~-

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NO [0.13] U 

NO [0.13] U 

NO [0.26) U 

NO (0.26] U 

NO [0.26] U 

ND (0.26] U 

NO [0.13] U 

LHSMW11 LHSMW12 

LHS-MW-11 LHS-MW-12 

12/02/1994 05/14/1998 

0.00 0.00 

NA NA 

+-------- ------------------~----

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NO [0.12] U NO [1.3] U 

NO [0.12] U ND [1.3] U 

NO [0.5] U NO [2.6] U 

NO [0.5] U NO [2.6] U 

NO [1.5] U NO [2.6] U 

ND [0.54] U ND (1.3] U 

NO (0.13) U NO [1.3] U 

LHSMW12 LHSMW12 LHSMW13 LHSMW13 
LHS-MW-12 LHS-MW-12 MW-13 LHS-MW-13 
08/13/1996 12/02/1994 02/06/1996 05/14/1998 

0.00 0.00 0.00 0.00 

NA NA NA NA 

- ------- -- -------- -- ------- --~----------- ----- ---------- .. --- ·-

NA NA NA NA 

.. 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NA NA NA NA 

NO [0.13] U NO [0.12] U NO [0.13] U NO [1.3] U 
NO [0.13) U--

~----

NO [0.12] U ND [0.13) U NO [1.3] U 
NO [0.26] U NO [0.5) U NO [0.26] U NO [2.6] U 

NO [0.26] U NO [0.5] U 
- ---

--,;.m-[2.6] u NO [0.26) U 

NO [0.26] U NO [1.5] U NO [0.26] U NO [2.6] U 
NO [0.26] U NO [0.54] U NO [0.26) U NO [1.3) U 
NO [0.13] U NO [0.13] U NO (0.13] U NO [1.3] U 

LHSMW13 

LHS-MW-13 

08/15/1996 

0.00 

NA 

------
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NO [0.13] U 

NO (0.13] U 

NO [0.26] U 

NO [0.26) U 

NO [0.26] U 
------'--

NO [0.26] U 

NO [0.13] U 

LHSMW13 

LHS-MW-13 

12/02/1994 

0.00 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NO [0.12] U 

NO [0.12] U 
-----

NO [0.5] U 

NO [0.5] U 

NO [1.5] U 

NO [0.54] U 
!------~-

NO [0.13) U 

I 

0 
t'V 
...J 
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Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

PESTICIDES - UNITS: UG/L 

NO DETECTED COMPOUNDS 

Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LHSMW14 LHSMW14 LHSMW14 LHSMW14 LHSMW15 LHSMW15 LHSMW15 
MW-14 LHS-MW-14 LHS-MW-14 LHS-MW-14 MW-15 LHS-MW-15 LHS-MW-15 

02/06/1996 05/14/1998 08/14/1996 11/29/1994 
-"-----1---- " 

02/06/1996 05/14/1998 08/15/1996 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 

NA NA NA NA NA NA Np;--

POLYCHLORINATED BIPHENYLS - UNITS: UG/L 
------- --------"--"----~---- ------· -- -------·--·- --·-- ·-·---------

NO DETECTED COMPOUNDS NA NA NA NA NA NA NA 

.. 
HERBICIDES - UNITS: UG/L 

NO DETECTED COMPOUNDS NA NA NA NA NA NA NA 

DIOXINS AND FURANS - UNITS: PG/L 

LHSMW15 LHSMW16 

LHS-MW-15 MW-16 

12/03/1994 02/06/1996 

0.00 0.00 

---rw;:-~------

----- NA --- -------- --···--

NA 

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN NA NA NA NA NA NA NA--1------
NA NA 

1 ,2,3,4,6, 7 ,8-HEPTACHLORODIBENZOFURAN 

1 ,2,3,4, 7,8-HEXACHLORODIBENZOFURAN 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) 

OCTACHLORODIBENZO-p-DIOXIN 

OCTACHLORODIBENZOFURAN 

EXPLOSIVES - UNITS: UG/L 

2,4,6-TRINITROTOLUENE 

2,4-DINITROTOLUENE 

2-NITROTOLUENE 

3-NITROTOLUENE 

4-NITROTOLUENE 

HEXAHYDR0-1 ,3,5-TRINITR0-1 ,3,5-TRIAZINE 

NITROBENZENE 

0 
C,) 
~-". 

-t:·,J .. .. 
{ •' 
,;,~ 

.. J 

--

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NO [0.13] U 

0.067 J 
NO [0.26) U 

0.13 J 
NO [0.26) U 

0.32 

NO [0.13] U 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 
1--

NA NA NA 

NA NA NA 

NO [1.3] U NO [0.13] U NO [0.12] U 

NO [1.3] U NO (0.13] U NO (0.12) U 

NO [2.6] U NO [0.26) U NO [0.5] U 

NO [2.6] U NO [0.26] U NO [0.5] U 

ND [2.6] U NO [0.26] U NO [1.5] U 

NO [1.3] U NO [0.26] U NO [0.54) U 

NO [1.3] U NO [0.13] U NO [0.13] U 

NA NA NA NA NA 
NA NA NA 

--1------
NA NA 

-" 

NA NA NA NA NA 
NA NA 

t~~ 
NA NA 

NA NA 
-------

NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

NO [0.13] U NO [1.3] U NO [0.13] U NO [0.12) U NO [0.13] U 
0.073 J ND [OJU NO [0.13] U NO [0.12] U NO [0.13] U 

NO [0.26] U NO [2.6] U NO [0.26] U NO [0.5] U NO [0.26] U 
0.15 J NO [2.6] U NO [0.26) U NO [0.5] U NO [0.26] U 

NO [0.26] U NO [2.6) U NO [0.26] U NO [1.5) U NO [0.26] U 
NO [0.26] U NO [1.3] U NO [0.26] U NO [0.54) U NO [0.26) U 
ND [0.13] U NO [1.3] U NO [0.13] U NO [0.13) U NO [0.13) U 

0 
1\:J 
--J 
c.o 
O"J 
"3 



Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: 

~~mple Number: 
Date Sampled: 

Depth (ft.): 

PESTICIDES - UNITS: UG/L 

NO DETECTED COMPOUNDS 

POLYCHLORINATED BIPHENYLS- UNITS: UG/L 

NO DETECTED COMPOUNDS 

HERBICIDES - UNITS: UG/L 

NO DETECTED COMPOUNDS 

DIOXINS AND FURANS - UNITS: PG/L 

1,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN 

1,2,3,4,6, 7,8-HEPTACHLORODIBENZOFURAN 

1,2,3,4,7,8-HEXACHLORODIBENZOFURAN 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) 

OCTACHLORODIBENZO-p-DIOXIN 

OCTACHLORODIBENZOFURAN 

EXPLOSIVES - UNITS: UG/L 

2,4,6-TRINITROTOLUENE 

2,4-DINITROTOLUENE 

2-NITROTOLUENE 

3-NITROTOLUENE 

4-NITROTOLUENE 
HEXAHYDR0-1,3,5-TRINITR0-1,3,5-TRIAZINE 

NITROBENZENE 

l...., 
() 
C'') 
£~:' 
~;:., 
CJ':· 

LHSMW16 

LHS-MW-16 
05/14/1998 

0.00 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NO [1.3] U 

NO [1.3] U 

NO [2.6] U 

NO [2.6] U 

NO [2.6] U 

NO [1.3] U 

NO [1.3] U 

LHSMW16 LHSMW16 LHSMW17 

LHS-MW-16 L~S-MW-16 MW-17 
08/15/1996 11/29/1994 02/12/1996 

0.00 0.00 0.00 

NA NA NA 

NA NA NA 

f------- ~-----~ 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 
~~ 

NA NA NA 

NA NA NA 

NA NA NA 

NO [0.13] U NO [0.12] U NO [0.13] U 

NO [0.13] U NO [0.12] U NO [0.13] U 

NO [0.26] U NO [0.5] U NO [0.26] U 

NO [0.26] U NO [0.5] U NO (0.26] U 

NO [0.26] U 
~~-

NO [1.5] U NO (0.26] U 

ND (0.26] U NO [0.54] U 0.19 J 

NO [0.13] U NO [0.13] U NO [0.13] U 

LHSMW17 LHSMW17 LHSMW17 
LHS-MW-17 LHS-MW-17 LHS-MW-17 
05/14/1998 08/15/1996 12/02/1994 

0.00 0.00 0.00 

NA 1---------~NA NA 

NA NA NA 

---~~ 

NA NA NA 

NA -- NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 
-~ ··--r--~-- ~--~~----

NA NA NA 

NA NA NA 

NA NA NA · 

NO [1.3] U NO [0.13] U NO [0.12] U 

NO [1.3] U NO [0.13] U NO [0.12] U 

NO [2.6] U NO [0.26] U NO [0.5] U 

NO [2.6] U NO [0.26] U NO [0.5] U 

NO [2.6] U NO [0.26)U ~Ni)[f 51 u-
NO [1.3] U ND [0.26] U ND [0.54] U 

NO [1.3] U NO [0.13] U NO [0.13] U 

LHSMW18 

MW-18 
02/12/1996 

0.00 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NO [0.13] U 

NO [0.13] U 

NO [0.26] U 

NO (0.26] U 
-----
NO [0.26] U 

ND [0.26] U 

NO [0.13] U 

LHSMW18 

LHS-MW-18 
05/14/1998 

0.00 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
-----

NA 

NA 

NA 

NO [1.3] U 

NO [1.3] U 

NO [2.6] U 

NO [2.6] U 
-----~ 

NO [2.6] U 

ND (1.3] U 
1----------------

NO [1.3] U 

0 
l\j 

'I 
c.o 
0') 

00 



Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: 

Sample Number: 

Date Sampled: 
---
Depth (ft.): 

PESTICIDES -UNITS: UG/L 

NO DETECTED COMPOUNDS 

POLYCHLORINATED BIPHENYLS- UNITS: UG/L 

NO DETECTED COMPOUNDS 

HERBICIDES - UNITS: UG/L 
--

NO DETECTED COMPOUNDS 

--

DIOXINS AND FURANS - UNITS: PG/L 

1,2,3,4,6, 7 ,8-HEPTACHLORODIBENZO-p-DIOXIN 

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN 

1 ,2,3,4,7,8-HEXACHLOROOIBENZOFURAN 

HEPTACHLORINATED DIBENZO-p-OIOXINS, (TOTAL) 

HEPTACHLORINATEO OIBENZOFURANS, (TOTAL) 

HEXACHLORINATEO OIBENZOFURANS, (TOTAL) 

OCTACHLORODIBENZO-p-DIOXIN 

OCTACHLORODIBENZOFURAN 

EXPLOSIVES - UNITS: UG/L 

2,4,6-TRINITROTOLUENE 

2,4-0INITROTOLUENE 

2-NITROTOLUENE 

3-NITROTOLUENE 

4-NITROTOLUENE 

HEXAHYDR0-1 ,3,5-TRINITR0-1 ,3,5-TRIAZINE 

NITROBENZENE 

C) 
C.) 
CJ 
• 'I 
1.· .. 
j-1., 
C/" 

LHSMW18 LHSMW18 LHSMW19 

LHS-MW-18 LHS-MW-18 MW-19 

08/15/1996 12/02/1994 02/06/1996 

0.00 0.00 0.00 

NA NA 

NA NA 

f----
NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

ND [0.13] U NO [0.12] U NO (0.13) U ____ __:_ ----

ND [0.13] U ND [0.12] U NO [0.13] U 

NO [0.26] U ND (0.5] U ND [0.26) U 

NO (0.26] U NO [0.5] U N0[0.26] U 

NO [0.26) U ND [1.5] U NO (0.26) U 

ND (0.26] U ND [0.54] U NO [0.26] U 

ND [0.13] U ND [0.13) U NO [0.13] U 

LHSMW19 LHSMW19 LHSMW19 LHSMW19 

LHS-MW-19 LHS-MW-19 LHS-MW-19 LHS-MW-19 
05/15/1998-

------ ·---- ----······· -
08/15/1996 08/26/1998 12/02/1994 

0.00 0.00 0.00 0.00 

NA NA NA 

~--------~------1--------

NA NA c-----NA 

,_ 

NA NA NA NA 

-
NA NA ND [5.47] U NA 

NA NA 
-- ---------- ·-:--:-r---

ND [2.596] U NA 

NA NA ND [2.247] U NA 

NA NA NO [5.47] U NA 

NA NA ND [2.596] U NA 

NA NA NO [1.498] U NA 

NA NA 39.002 NA 

NA NA ND (5.054] U NA 

ND [1.3) U NO [0.13] U NA ND [0.12] U 

ND [1.3] U NO [0.13] U N~ ND [0.12] U 

NO [2.6] U ND [0.26] U 
-----------c-:-~ 

NA ND [0.5) U 

NO {2.6] U NO {0.26] U NA NO {0.5] U 

ND [2.6) U ND [0.26] U NA NO [1.5) U 

NO [1.3] U ND [0.26] U NA NO (0.54] U 

NO [1.3] U NO {0.13) U NA NO {0.13] U 

LHSMW20 

MW-20 

02/07/1996 

0.00 

NA 

----

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NO [0.13] U 

ND (0.13] U 

ND [0.26] U 

NO {0.26] U 

ND (0.26] U 

ND [0.26] U 

ND [0.13] U 

LHSMW20 

LHS-MW-20 

05/15/1998 
~~-----

0.00 

NA 

-·--·---·--·--·--

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ND [1.3] U 

ND [1.3] U 

NO (2.6] U 

NO [2.6] U 

ND (2.6) U 

NO [1.3] U 
-"--"------

NO [1.3] U 

I 

! 

0 
l\:) 

-...I 
to 
en 
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Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

PESTICIDES - UNITS: UG/L 

NO DETECTED COMPOUNDS 

POLYCHLORINATED BIPHENYLS - UNITS: UG/l 

NO DETECTED COMPOUNDS 

HERBICIDES -UNITS: UG/L 
--

NO DETECTED COMPOUNDS 

DIOXINS AND FURANS - UNITS: PG/L 

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN 

1 ,2,3,4,6, 7,8-HEPTACHLORODIBENZOFURAN 

1 ,2,3,4,7,8-HEXACHLORODIBENZOFURAN 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) 

OCTACHLORODIBENZO-p-DIOXIN 

OCTACHLORODIBENZOFURAN 

EXPLOSIVES -UNITS: UG/L 

2,4,6-TRINITROTOLUENE 

2,4-DINITROTOLUENE 

2-NITROTOLUENE 

3-NITROTOLUENE 

4-NITROTOLUENE 
HEXAHYDR0-1 ,3,5-TRINITR0-1 ,3,5-TRIAZINE 

NITROBENZENE 

0 
C,) 
C'J ., ;" 
l ·,: 

"""' \_,; 

c· 

-

LHSMW20 

LHS-MW-20 

08/15/1996 

0.00 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ND [0.13] U 

NO [0.13] U 

ND [0.26] U 

ND [0.26] U 

ND [0.26] U 

ND [0.26] U 

NO [0.13] U 

LHSMW20 LHSMW21 

LHS-MW-20 MW-21 

12/04/1994 02/07/1996 

0.00 0.00 

NA NA 

-
NA NA 

1-----

NA NA 

-I-
NA NA 

NA NA 

NA NA 

NA NA 
--1-------------

NA NA 

NA NA 

NA NA 

NA NA 

ND [0.12] U ND [0.13] U 

ND [0.12] U ND [0.13] U 

ND [0.5] U ND [0.26] U 

ND [0.5] U ND [0.26] U 

ND [1.5] U ~D[0.26] U 
·------

ND [0.54] U ND [0.26] U 

NO [0.13] U ND [0.13] U 

LHSMW21 LHSMW21 LHSMW21 LHSMW22 LHSMW22 
LHS-MW-21 LHS-MW-21 LHS-MW-21 MW-22 LHS-MW-22 
05/15/1998 08/15/1996 12/04/1994 02/07/1996 05/15/1998 

0.00 0.00 0.00 0.00 0.00 

NA NA NA NA NA 

- --"----·---
NA NA NA NA NA 

-· 

'" 

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 
NA NA NA NA NA 
NA NA NA NA NA 

t--- NA NA NA NA NA 
--

NA NA NA NA NA 

NA NA NA NA NA 

NA NA NA NA NA 

------f---------~ 
ND [1.3] U 0.35 NO [0.12] U ND [0.13] U ND [1.3] U 

NO [1.3] U NO [0.13] U ND [0.12] U 1--ND [0.13] U ND [1.3] U 
--- ---------

NO [2.6] U NO [0.26] U NO [0.5] U NO [0.26] U ND [2.6] U 

ND [2.6] U ND [0.26] U ND [0.5] U ND [0.26] U ND [2.6] U 

ND [2.6] U ND [0.26] U ND [1.5] U ND [0.26!~ ND [2.6] U 

ND [1.3] U ND [0.26] U ND [0.54] U ND [0.26] U ND [1.3] U 

ND [1.3] U ND [0.13] U ND [0.13] U ND [0.13] u I ND [1.3] u 

LHSMW22 

LHS-MW-22 

08/15/1996 

0.00 

NA 

--NA--

NA 

NA 

NA 

NA 

NA 

NA 
t-· 

NA 

NA 

NA 

~-~------

ND [0.13] U 

ND [0.13] U 

ND [0.26] U 

ND [0.26] U 

ND [0.26] U 

ND [0.26] U 

ND [0.13] U 

0 
l\:) 

-.J 
c.o 
-J: 
0 



Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: LHSMW22 LHSMW23 LHSMW23 LHSMW23 LHSMW23 LHSMW24 LHSMW24 
Sample Number: LHS-MW-22 MW-23 LHS-MW-23 LHS-MW-23 LHS-MW-23 MW-24 LHS-MW-24 
Date Sampled: 12/04/1994 02/06/1996 05/15/1998 08/15/1996 12/04/1994 02/07/1996 05/15/1998 
Depth (ft.): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
PESTICIDES -UNITS: UG/L 

~--------

NO DETECTED COMPOUNDS NA NA NA NA NA NA NA 

POLYCHLORINATED BIPHENYLS - UNITS: UG/L 

NO DETECTED COMPOUNDS NA NA NA NA NA 
------- ---

~~ NA 
.. 

-
HERBICIDES - UNITS: UG/L 

NO DETECTED COMPOUNDS NA NA NA NA NA NA NA 

DIOXINS AND FURANS - UNITS: PG/L 

1,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN NA NA NA NA --c---------
NA ~- NA NA 

----------
1,2,3,4,6, 7 ,8-HEPTACHLORODIBENZOFURAN NA NA NA NA NA NA NA 

1,2,3,4, 7 ,8-HEXACHLOROOIBENZOFURAN NA NA NA NA NA NA NA 

HEPTACHLORINATEO OIBENZO-p-OIOXINS, (TOTAL) NA NA NA NA NA NA NA 

HEPTACHLORINATEO DIBENZOFURANS, (TOTAL) NA NA NA NA NA NA NA 
'----------

HEXACHLORINATEO DIBENZOFURANS, (TOTAL) NA NA NA NA NA NA NA 

OCTACHLORODIBENZO-p-OIOXIN NA NA NA NA NA NA NA 

OCTACHLORODIBENZOFURAN NA NA NA NA NA NA NA 

EXPLOSIVES - UNITS: UG/L 

2,4,6-TRINITROTOLUENE NO [0.12) U NO (0.13] U N0[1.3]U NO [0.13] U NO {0.12] U ND (0.13) U NO (1.3] U 
NO [1.3] U NO (0.13] U 

·-·- ---- --,--,,-----t----- ----
NO (0.13] U NO [0.12] U NO [0.13] U N0[1.3]U 

LHSMW24 

LHS-MW-24 

08/20/1996 

0.00 

NA 

------
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NO (0.13) U 

2,4-DINITROTOLUENE NO [0.12) U NO [0.13] U 
NO [0.26) U--

~------- ---------- ----------~ -------
r-No[o.26J u 2-NITROTOLUENE NO [0.5] U NO (0.26] U NO [2.6) U NO [0.5) U NO [0.26] U NO [2.6] U 

3-NITROTOLUENE 

4-NITROTOLUENE 

HEXAHYDR0-1,3,5-TRINITR0-1,3,5-TRIAZINE 

NITROBENZENE 

C:') 
C:) 
CJ 
~ , 
I .. 

Cl 
~"), 

NO [0.5] U 

NO [1.5] U 

NO [0.54] U 

---
__t'!l? [0.13) u 

0.15 J NO [2.6] U NO [0.26] U 

NO (0.26] U NO (2.6} U NO [0.26] U 

NO (0.26] U NO [1.3]TJ -NO [0.26] U 

0.21 NO [1.3) U NO [0.13] U 

ND[0.5JU 
----------
NO [0.26) U NO [2.6] U NO [0.26] U 

-----
NO [1.5) U NO [0.26) U NO [2.6) U NO [0.26) U 

NO [0.54] U- ------f----------
NO [0.26] U NO [0.26] U NO [1.3] U 

NO [0.13] U-f-------- 1-----
NO (0.13) U NO [1.3] U NO [0.13] U 

LHSMW24 

LHS-MW-24 

12/04/1994 

0.00 

NA 

-------
NA 

NA 

NA 

NA 
--

NA 

NA 

NA 

NA 

NA 

NA 

NO [0.12] U 

NO [0.12] U 

NO [0.5) U 

NO (0.5] U 

NO [1.5) U 

NO [0.54] U 

NO [0.13) U 

0 
N 
~ 

"' -..J 
1--



Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: LHSMW25 

Sample Number: MW-25 

Date Sampled: 02/07/1996 

Depth (ft.): 0.00 

PESTICIDES - UNITS: UG/L 

NO DETECTED COMPOUNDS 

POLYCHLORINATED BIPHENYLS- UNITS: UG/L -----
NO DETECTED COMPOUNDS 

HERBICIDES - UNITS: UG/L 

NO DETECTED COMPOUNDS 

DIOXINS AND FURANS - UNITS: PG/L 

1 , 2, 3, 4, 6, 7,8-HEPT ACHLORODI BENZO-p~OIOX IN 

1 ,2,3,4,6,7,8-HEPTACHLOROOIBENZOFURAN 

1 ,2,3,4, 7,8-HEXACHLOROOIBENZOFURAN 

HEPTACHLORINATEO OIBENZO-p-OIOXINS, (TOTAL) 

-HEPTACHLORINATEO OIBENZOFURANS, (TOTAL) 

HEXACHLORINATEO OIBENZOFURANS, (TOTAL) 

OCTACHLOROOIBENZO-p-OIOXIN 

OCTACHLOROOIBENZOFURAN 

EXPLOSIVES - UNITS: UG/L 

2,4,6-TRINITROTOLUENE 

2,4-0INITROTOLUENE 

2-NITROTOLUENE 

3-NITROTOLUENE 

4-NITROTOLUENE 
HEXAHYOR0-1 ,3,5-TRINITR0-1 ,3,5-TRIAZINE 

NITROBENZENE 

0 
c:; 
C,__j 
.. "' '. ,: 
C.i 
(~ ... _ 

'> 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA --

NO (0.13] U 

NO [0.13] U 

NO [0.26) U 

NO [0.26] U 

NO [0.26) U 

NO [0.26] U 

,N0[0.13)U 

LHSMW25 LHSMW25 LHSMW25 

LHS-MW-25 LHS-MW-25REFD LHS-MW-25 

05/15/1998 05/15/1998 08/20/1996 

0.00 0.00 0.00 

NA NA 
1---

NA 

--~ 1------~ 

NA NA NA 

'" 

r------- r--- ---------
NA NA ~A 

---
NA NA NA 

NA NA 1----- - NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA . NA NA 

NA NA NA 

NA NA NA 
-·- ------------~-- c---------

NO [1.3) UJ NO [1.3] UJ NO (0.13] U 

NO [1.3) UJ NO [1.3] UJ NO [0.13] U 

NO [2.6) UJ NO [2.6] UJ NO (0.26] U 

NO [2.6) UJ NO [2.6] UJ NO [0.26] U 

NO [2.6] UJ NO [2.6] UJ NO [0.26] U 

NO [1.3) UJ NO [1.3] UJ NO [0.26] U 

NO [1.3) UJ NO [1.3] UJ NO [0.13] U 

LHSMW25 LHSMW26 LHSMW26 
LHS-MW-25 MW-26 LHS-MW-26 
12/04/1994 02/1211996 05/1511998 

0.00 0.00 0.00 

NA NA NA --

----~~-1----------c:--:--------- 1----~-------
NA NA NA 

1--------- ---NA------
NA NA 

NA --- NA 
NA 

NA NA-,--- NA 

NA NA NA 
NA NA NA 
NA NA 

I NA 
NA NA I NA 
NA e---N A-~ NA 

NA NA-- NA 
--~--- ---------

NO [0.12] U NO (0.13] U NO (1.3} U 

NO [0.12] U NO [0.13] U NO [1.3) U 

NO [0.5] U 0.19 J NO [2.6] U 

NO [0.5] U NO [0.26] U NO [2.6] U 

NO [1.5] U NO [0.26] U NO [2.6] U 
---

NO [0.54] U NO [0.26) U NO [1.3) U 

NO [0.13] U NO [0.13] U N0[1.3]U 

LHSMW26 LHSMW26 

LHS-MW-26 LHS-MW-26 

08/20/1996 12/04/1994 

0.00 0.00 

-- NA NA 

1------~NA -- --------
NA 

------~ -------
NA NA 

------
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
---

NA NA 

NA NA 

NA NA 

NO [0.13] U NO (0.12] U 

NO [0.13] U NO [0.12] U 

NO [0.26] U NO [0.5) U 

NO [0.26] U NO [0.5] U 

NO [0.26] U NO [1.5] U 
-----

I--NO [0:54] U NO [0.26) U 

Nl:)J0.1~1LJ NO [0.13] U 

I 

0 
l\:) 

~ 
c:.o 
~ 
f\:) 



Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: LHSMW27 

Sample Number: MW-27 

Date Sampled: 02/08/1996 

Depth (ft.): 0.00 

PESTICIDES- UNITS: UG/L 

NO DETECTED COMPOUNDS NA 

POLYCHLORINATED BIPHENYLS - UNITS: UG/L 
NO DETECTED COMPOUNDS ____ NA 

HERBICIDES - UNITS: UG/L 
------

NO DETECTED COMPOUNDS NA 

DIOXINS AND FURANS- UNITS: PG/L 

1,2,3,4,6, 7 ,8-HEPTACHLORODIBENZO-p-DIOXIN NA 

1,2,3,4,6, 7 ,8-HEPTACHLORODIBENZOFURAN NA 

1,2,3,4, 7,8-HEXACHLORODIBENZOFURAN NA 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL} NA 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 

HEXACHLORINATED DIBENZOFURANS, (TOTAL} 

OCTACHLORODIBENZO-p-DIOXIN 

OCTACHLORODIBENZOFURAN 

EXPLOSIVES - UNITS: UG/L 

2,4,6-TRINITROTOLUENE 

2,4-DINITROTOLUENE 

2-NITROTOLUENE 

3-NITROTOLUENE 

4-NITROTOLUENE 

HEXAHYDR0-1,3,5-TRINITR0-1,3,5-TRIAZINE 

NITROBENZENE 

0 

'' .-·~ 
1.-..) 

i·.J 
C:1 
C.J 

-

NA 

NA 
--

NA 

NA 

NO [0.13] U 

NO [0.13] U 

0.13 J 
0.15 J 
0.14 J 

NO [0.26] U 

NO {0.13] U 

LHSMW27 LHSMW27 

LHS-MW-27 LHS-MW-27 

05/15/1998 08/20/1996 

0.00 0.00 

NA NA 

-----
NA NA 

·----·----
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
f--.--

NA NA 

NA NA 

NA NA 

NA NA 

NO [1.3) U NO [0.13] U 

ND[1.3)U NO [0.13] U 

NO [2.6) U NO [0.26] U 

NO [2.6) U NO [0.26] U 

NO [2.6] U NO [0.26] U 

NO [1.3) U NO [0.26] U 

NO [1.3] U NO {0.13] U 

LHSMW27 MW-14 MW-18 MW-19 
-- -·----

LHS-MW-27 MW-14 MW-18 MW-19 
12/03/1994 07/23/1998 07/21/1998 07/23/1998 

0.00 
---·- ------·--f----------

0.00 0.00 0.00 
--c------ ----

---
NA NA NA 

--c--------------

----~------ -----·--- -~--------------

NA NA NA 

,. 

NA NA NA NA 

I 

NA NO [0.472] U NA NA 
NA 4.287 NA NA 
NA 2.431 NA NA 
NA 4.428 NA NA 

----
NA 0.872 NA NA 

f----- ,----··----f-----------f----·-----
NA 2.419 NA NA 

NA 13.963 u NA NA 

NA 5.247 NA ---·-·--NA 

···-----~~ ---------
NO [0.12] U NO [0.26] U NO [0.26] U NO (0.26] U 

----· ---~--
NO [0.12] U NO [0.26] U NO [0.26] U NO [0.26] U 

NO [0.5] U NO [0.26] U 
--::-.,---·--·-·-----
NO [0.26) U 

-,-:·:--·-·-·-

NO [0.26) U 
---- . ------·-

NO [0.5] U NO [0.26] U NO [0.26) U NO [0.26) U 
------

NO [1.5] U NO [0.26] U NO [0.26] U ND [0.26) U --
NO [0.54) U NO [0.26] U NO [0.26] U NO [0.26] U 

NO [0.13] U NO [0.26] U NO [0.26] U NO [0.26] U 

0 
l\:) 

'I 
c:.o 
'I 
w 



Location: 46WW01 46WW01 46WW02 

Sample Number: 46WW01 46WW01--f-46WW02 

Date Sampled: 10/01/1998 11/07/1998 11/06/1998 
----

Depth (ft.): 0.00 0.00 0.00 

METALS- UNITS: UG/L 

ALUMINUM 8400 J 7500 220 

ANTIMONY ND[5] U 8 ND[5] U 

ARSENIC ND [10] U NO [10] U 11 

BARIUM ND [200) U NO [200] U ND [200] U 

BERYLLIUM 1 0.7 NO [0.5] U 

CADMIUM ND [0.8] U 0.9 2.5 

CALCIUM ND [5000) U ND [5000) U 23000 

CHROMIUM, TOTAL 110 50 J 20 

COBALT ND (50] U ND [50) U NO [50) U 

COPPER NO [25] U 33 ND [25] U 

IRON 20000 22000 1300 

LEAD 10 3 ND[3] U 

MAGNESIUM NO [5000) U ND [5000] U 20000 

MANGANESE 304 171 196 

MERCURY NO (0.2] U ND [0.2] U ND [0.2] U 

NICKEL 130 60 90 

POTASSIUM ND [5000] U NO [5000] U 10000 

SELENIUM NO [5] U ND[5] U ND[5] U 

SILVER NO [10] U ND [10) U ND [10] R 

SODIUM 23000 14000 43000 

STRONTIUM 60 ND [50] U 220 

THALLIUM NO [1] U 1.3 J 1.2 

TIN ND [100) U ND [100) U ND [100) U 

VANADIUM ND [50] U ND [50] U NO [50] U 

ZINC 60 70 110 
--

('~') 

(J 
(~:') 

i " c ''r 
~-. 

Metals in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

46WW03 46WW04 LHSMW08 LHSMW08 LHSMW08 
--1------

46WW03 46WW04 LHS-MW-8 LHS-MW-08 LHS-MW-8 

11/06/1998 11/07/1998 02/01/1996 05/13/1998 08/13/1996 
e----. 

0.00 0.00 0.00 0.00 0.00 
--

340 1600 1080 J 400 636 

ND[5] U ND[5]U NO [60] U ND[5) U NO [60] U 

10 NO [10] U ND[2) U NO [10] U 2.2 

NO [200] U ND [200] U 42 NoT2ooju 
--------~ 

40 

ND [0.5] U ND [0.5] U ND[5] U .. ND [0.5] U NO [10] U 

1.5 ND [0.8] U NO [10] U ND (0.8) U ND [10] U 

40000 92000 30000 J 15000 25600 J 
20 520 ND [10] U NO [10] U NO [10] U 

--
ND [50) U ND [50) U ND [10] U ND [50] U ND [20] U 

------'--

ND [25] U 53 ND [10] U ND [25] U . ND [10] U 

1100 3600 1430 590 1000 

4 ND[3] U 60 ND[3] U ND [90) U 

24000 47000 21200 J 12000 18900 J 

128 177 259 217 244 

ND [0.2] U ND [0.2] U NO [0.2) U NO [0.2] U ND [0.1] U 

ND [40] U 200 ND [15] U NO [40] U ND [20] U 

7000 ND (5000) U 896 ND [5000] U 887 

ND[5]U ND[5] U 5 ND[5] U ND[2] U 

ND [10] R NO [10] U ND (10] U NO [10) U ND [10] U 

110000 210000 NA 120000 NA 

550 1500 617 290 538 
--

NO [1] U 1.1 J ND [90) U ND[1] U ND [90] U 

NO [100] U ND [100] U NA NO [100] U NA 

ND [50] U NO [50) U ND (10) U NO (50) U NO [20) U 

ND [20] U 40 29 ND [20] U 47 

LHSMW08 LHSMW09 LHSMW09 LHSMW09 
LHS-MW-08 LHS-MW-9 LHS-MW-09 LHS-MW-9 
12/03/1994 02/01/1996 05/14/1998 08/15/1996 

0.00 0.00 0.00 0.00 

5400 2570 J 1600 786 
NO [100] U NO [60] U ND(5] U NO [60) U 

ND[2]U ND[2] U NO [10] U ND[2) U 
--- ------ -·-- -- --------·-·-~--··--

52 90 ND [200] U 70 

NA ND[5] U 0.5 ND [10] U 

NO [10] U ND [10] U NO (0.8] U NO [10] U 

76000 3440 J ND (5000] U 2610 J 
ND [20] U NO [10] U ND [10] U 13 

NO [20] U 12 ND (50) U ND [20] U 
--

NO [20] U 13 ND [25] U NO [10] U 

7800 3990 2400 2530 

4.9 NO [30] U ND[3) U ND [90) U 

57500 2030 J ND [5000) U 1670 J 
-----·----

680 129 132 91 
-~ C-------

ND [0.2) U ND [0.2] U ND [0.2] U NO [0.1) U 

NA 18 ND [40] U NO [20] U 

NO (2000] U 787 NO [5000) U 542 

NO [2] U 2.1 ND[5] U NO [2] U 

ND [10) U NO [10] U NO (10) U NO [10] U 

NA NA 12000 NA 
-----·--

1500 56 90 54 
f-------

NO [500] U NO [90] U ND (1] U NO [90] U 

NA NA ND [100] U NA 

NA ND [10) U ND [50] U NO [20) U 

NA 48 NO [20] U 25 

e:s> 
~ 
~ 
~ 
~ 
-~ 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

METALS - UNITS: UG/L 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

TIN 

VANADIUM 

ZINC 

c..:) 
CJ 
...... "! l _ __. 
... 'I 
£·.; 
C.\ 
C./1 

LHSMW09 

LHS-MW-09 

12/03/1994 

0.00 

3300 

ND[100]U 

ND[2] U 

140 

NA 

ND [10] U 

3800 

ND [20] U 

ND(20] U 

NO [20] U 

5800 

3.4 

2600 

240 

ND [0.2) U 

NA 

ND [2000] U 

ND[2]U 

ND [10] U 

NA 

ND [100) U 

NO [500] U 

NA 

NA 

NA 
-

LHSMW10 LHSMW10 

LHS-MW-10 LHS-MW-10 

02/09/1996 05/14/1998 

0.00 0.00 

536 ND (200] U 

ND [60] U ND [5] U 

ND[2]U ND [10] U 

3690 2900 

ND [5] U 1.4 

ND [10) U ND [0.8] U 

76100 J 62000 

271 1500 

130 70 

31 ND [25] U 

1660 8500 

99 ND[3] U 

53400 J 44000 

2870 1870 

ND [0.2] U ND (0.2] U 

1090 J 1100 

2590 J ND [5000] U 

ND[2] U ND[5] U 

ND [10] U 40 

NA 610000 

1470 J 1300 

ND [90) U ND [1] U 

NA ND [100) U 

ND [10] U __ ND [50] U 
!------

40 ND [20] U 

Metals in Groundwater Samples at Site 46 
longhorn Army Ammunition Plant, Texas 

LHSMW10 LHSMW10 LHSMW11 LHSMW11 

LHS-MW-10 LHS-MW-10 LHS-MW-11 LHS-MW-11 

08/13/1996 12/03/1994 02/01/1996 05/14/1998 

0.00 0.00 0.00 0.00 

1550 J 11500 573 760 
ND [60] U ND [100] U ND [60] U ND[5] U 

6.7 ND[2]U ND[2] U ND [10) U 
-- -------1----

3730 3700 51 ND [200] U 

NO [10) U NA ND.[5]U 0.6 

ND [10) U ND (10] U ND (10] U ND (0.8] U 

74500 J 73000 165000 J 220000 

1730 230 36 240 

104 '91 117 130 

27 21 18 ND [25] U 

11500 17600 670 2600 

ND [90] U 9.5 43 ND[3]U 

53200 J 52900 83600 J 110000 

2660 2300 1180 1560 

ND [0.1) U ND [0.2] U ND (0.2] U ND [0.2] U 
-·- ------

1- 64 1190 J NA 260 

2650J 3400 1780 J ND [5000] U 

ND [2] U ND [10] U 12.2 ND[5]U 

ND [10] U ND [10) U ND [10) U ND [10) U 

NA NA NA 630000 

1600 J 1500 2670 J 3600 

NO (90] U ND [500] U ND [90] U 1.2 
---

NA NA NA ND [100) U 

ND[20) U NA ND [10] U NO [50] U 

45 NA 23 ND [20] U 

LHSMW11 LHSMW11 
LHS-MW-11 LHS-MW-11 

08/13/1996 12/02/1994 

0.00 0.00 

iao- 3700 
ND [60) U ND [100] U 

2.9 NO [2) U 
------

98 58 

ND (10) U NA 

ND (10) U ND (10] U 

219000 174000 

79 ND [20] U 

134 130 
ND [10] U NO [20] U 

1200 3800 
ND [90] U 2.1 
98600 J 88700 

1380 1200 

NO [0.1] U ND (0.2] U 

152 NA 

1870 J 2100 
3 ND[2]U 

ND [10] U ND [10] U 
---

NA NA 
3530 J 2400 

ND [90) U ND [500) U 

NA NA 
ND [20] U NA 

26 NA -

LHSMW12 

LHS-MW-12 

02/01/1996 

0.00 

6970 

ND [60] U 

ND [2] U 

110 

ND[5] U 

ND (10) U 

11000 J 

44 

11 

14 

14600 

ND (30] U 

7620 J 

322 

ND [0.2] U 

78 

1020 J 

4.1 

ND [10] U 

NA 

161 

NO [90) U 
--

NA 

13 

56 

LHSMW12 

LHS-MW-12 

05/14/1998 

0.00 

49000 

ND[5] U 

15 

750 

6.5 

ND (0.8] U 

20000 

1100 

100 

137 

97000 

22 

21000 

3410 

ND [0.2) U 

530 

6200 

6 

30 

100000 

300 

2.1 

ND [100) U 

100 

240 

1 

.!!""' 

0 
l'V 
....:I 
c.o 
-..J 
Ul 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

METALS- UNITS: UG/L 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY --
NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

TIN 

VANADIUM 
-----------
ZINC 

(., 
(_') 
() 
l .•, 
bl 
c:; 

LHSMW12 

LHS-MW-12 

08/13/1996 

0.00 

13900 
NO [60} U 

ND[2} U 
--

230 

NO (10] U 

NO [10) U 

14400 J 
116 

25 

24 

31500 

NO [90] U 

10900 J 
702 

NO [0.1] U 

115 

1690 J 
ND[2)U 

NO [10] U 

NA 

227 

NO [90] U 

NA 

31 
-----

98 

LHSMW12 LHSMW13 

LHS-MW-12 MW-13 

12/02/1994 02/06/1996 

0.00 0.00 

59400 3640 

NO {100} U NO [60] U 

ND[2) U 6.3 

620 26 

NA ND[5) U 

NO [10) U NO [10} U 

20200 9640 J 
130 NO [10] U 

66 14 

72 NO [10) U 

126000 4930 

26 NO [30] U 

21100 7480 J 

2200 376 

NO [0.2] U NO [0.2] U 

NA NO [15] U 

4400 621 

NO [10] U 3 

NO [10] U NO [10) U 

NA NA 

350 160 

NO [500] U NO [90] U 

NA NA 

NA NO (10] U 
-----f------

NA 36 

Metals in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LHSMW13 LHSMW13 LHSMW13 LHSMW14 

LHS-MW-13 LHS-MW-13 LHS-MW-13 MW-14 

05/14/1998 08115/1996 12/02/1994 02/06/1996 

0.00 0.00 0.00 0.00 

5700 2000 23300 3060 

ND[5] U NO [60] U NO [100} U NO [60} U 

NO [10) U NO [2] U 5.7 ND[2)U 

NO [200} U 37 160 52 

1.2 NO [10) U NA ND(5] U 

NO [0.8] U NO [10) U NO [10) U NO [10] U 

NO [5000) U 2900 J 10200 2830 J 
80 26 48 19 

NO [50] U NO [20] U 23 NO [10] U 

NO [25] U NO [10] U 35 10 

7600 3430 31900 3990 

ND[3]U NO [90] U 9.7 NO [30] U 

NO [5000] U 2010 J 8900 1610 J 

89 95 430 56 

NO [0.2] U NO [0.1] U NO [0.2] U NO (0.2] U 

80 NO [20] U NA 20 

NO [5000) U 509 NO [2000) U 724 

ND[5]U ND[2] U NO [10] U ND[2] U 

NO [10) U NO [10] U NO [10] U NO [10] U 

52000 NA NA NA 

60 46 190 53 

NO [1) U NO [90] U NO [500] U NO [90] U 

NO [100] U NA NA NA 

NO [50) U NO [20] U NA NO [10] U 
-----~-------- ~ 

70 31 NA 24 

LHSMW14 LHSMW14 

LHS-MW-14 LHS-MW-14 
05/14/1998 08/14/1996 

0.00 0.00 

8100 5450 
~D-[5JU NO [60] U 

NO [10} U ND[2) U 

NO [200] U 88 

0.7 NO [10] U 

NO (0.8) U NO [10] U 

NO [5000] U 3550 J 
640 30 

NO [50) U NO [20] U 

NO [25] U NO (10] U 

15000 8320 

6 NO [90} U 

NO [5000] U 2430 J 
75 79 

NO [0.2] U NO [0.1] U 

90 27 

NO [5000] U 1140 J 
ND[5] U ND[2] U 

20 NO [10] U 

9600 NA 

NO [50] U 67 

NO [1] U NO [90] U 

NO [100] U NA 

NO [50) U NO [20] U 
------------ ----~-

30 37 

LHSMW14 

LHS-MW-14 

11/29/1994 

0.00 

30400 
NO [100] U 

3.6 

320 

NA 

NO [10] U 

7000 

82 

23 

NO [20] U 

54100 

14 

6500 

270 

NO [0.2) U 

NA 

2700 

ND[2] U 

NO [10] U 

NA 

160 

NO [500] U 

NA 

NA 
t--------

NA 

LHSMW15 

MW-15 

02/06/1996 
----

0.00 

1650 
ND(300] U 

9 

30 

NO [25] U 

NO (50] U 

309 

NO [50] U 

NO [50] U 

NO [50) U 

1800 

NO [150] U 

135000 

1760 

NO [0.2] U 

125 

1730 

ND[2] U 

NO [50] U 

NA 

4170 J 
NO [450] U 

NA 

NO [50] U 
f----------~ 

NO [75] U 

0 
N 
~ 
co 
--..] 
0') 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

METALS- UNITS: UG/L 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

TIN 

VANADIUM 

ZINC 

(") 
c:~ 
~_) . ... 
I'~~ ,_.1 
-.l .-::_ 

-

I 

LHSMW15 LHSMW15 

LHS-MW-15 LHS-MW-15 

05/14/1998 08/15/1996 

0.00 0.00 

7000 660 

ND[5] U NO [60] U 

NO [10) U NO [2] U 

NO [200] U 20 

0.8 NO [10] U 

NO [0.8] U NO [10] U 

250000 224000 

4700 15 

NO (50) U NO [20) U 

125 NO [10] U 

26000 2090 

ND[3)U 370 

120000 105000 

1810 1420 

0.5 0.556 

410 44 

ND [5000] U 1070 J 

ND[5) U ND[2]U 

120 NO [10) U 

680000 NA 

3900 3030 J 

ND[1)U NO [90) U 

NO [100] U NA 

NO [50) U NO [20) U 

20 NO [20] U 

LHSMW15 

LHS-MW-15 

12/03/1994 

0.00 

5300 

NO [100] U 

2.1 

75 

NA 

NO [10] U 

287000 

NO (20) U 

NO [20] U 

NO [20] U 

10500 

5.3 

134000 

2400 

NO [0.2) U 

NA 

Metals in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LHSMW16 LHSMW16 LHSMW16 LHSMW16 

MW-16 LHS-MW-16 LHS-MW-16 LHS-MW-16 

02/06/1996 05/14/1998 08/15/1996 11/29/1994 

0.00 0.00 0.00 0.00 

450 NO [200] U 871 80000 

NO [25] U NO [5] U NO [60] U NO (100) U 

ND[2]U NO [10) U NO [2) U 11 
1-· 1-------- ~-----

190 230 209 1400 

NO [0.2] U 0.9 NO [10] U NA 

NO [0.2] U NO [0.8] U NO [10] U NO (10] U 

82400 67000 72300 J 91000 

4.4 NO (10) U 16 190 

NO [2.5] U NO [50) U NO (20) U 63 

8.1 NO [25) U NO [10) U 160 

610 380 386 129000 

NO [1) U ND[3]U 210 100 

72100 71000 69200 J 90500 

72 49 55 1800 --

NO [0.2] U NO [0.2) U NO (0.1) U 0.41 

46 NO [40) U NO [20) U NA 
-----f----

NO [5000) U 5700 NO [2000) U 390 531 

ND[2]U 6.5 NO [5) U NO [2) U NO [10] U 

NO [10) U 1.9 NO (10) U NO (10) U NO (10] U 

NA NA 130000 NA NA 

4200 1500 1300 1320 J 1700 

NO [500] U NO [1.7] U 2 NO [90] U NO [500] U 

NA NA NO [100] U NA NA 

NA 2.8 NO [50) U NO [20) U NA --

NA 6.5 NO [20] U NO [20) U NA 

LHSMW17 LHSMW17 

LHS-MW-17 LHS-MW-17 
02/12/1996 05/14/1998 

0.00 0.00 

5210 50000 

NO [60) U NO [5] U 

ND[2] U 20 
--------

91 460 

ND[5]U 5.4 

NO [10] U NO (0.8] U 

14300 J 14000 

10 230 
NO [10) U NO [50) U 

42 170 

7050 320000 

NO [30] U 14 

11300 J 19000 
'------- 202 468 

---1----
0.2 1.4 

17 90 

1610 J NO [5000] U 

ND[2]U 33 

NO (10) U NO [10) U 

NA 44000 

221 340 

NO [90) U NO [1] U 

NA NO [100) U 
I-ND[10J u --------

140 
'----------

40 200 

LHSMW17 

LHS-MW-17 

08/15/1996 

0.00 

NA 

NO [60) U 

ND[2) U 
f------------

41 

NO [10] U 

NO [10] U 

4930 J 
NO (10) U 

NO [20) U 

25 

4420 

NO (90) U 

3960 J 
83 

0.565 

NO [20] U 

604 

NO [2] U 

NO (10) U 

NA 

81 

NO [90] U 

NA 

NO [20) U 

22 

LHSMW17 

LHS-MW-17 

12/02/1994 

0.00 

59200 

NO [100) U 

5.8 
C--------

610 

NA 

NO [10] U 

26500 

120 

57 

120 

107000 

36 

32200 

1000 

0.28 

NA 

7400 

NO [10) U 

NO [10) U 

NA 

490 

NO [500] U 
-----

NA 

NA 

NA 

"") 

0 
l'\:) 

~ 
co 
~ 
~ 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

METALS- UNITS: UG/L 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

TIN 

VANADIUM 

ZINC 

~-, 
("''"' ... _,._/ 

(~,~~ 
{-~ 

Cl 
('j 

I 

~ 

i 
-l 

LHSMW18 

LHS-MW-18 

02/12/1996 

0.00 

1480 

NO [60] U 

ND[2] U 

35 

ND[5] U 

NO [10] U 

140000 J 
16 

18 

39 

3400 

NO [30) U 

108000 J 
2490 

0.2 

165 

1720 J 
NO (2) U 

NO [10] U 

NA 

1990 J 
NO [90] U 

NA 

NO [10] U 

48 

LHSMW18 LHSMW18 

LHS-MW-18 LHS-MW-18 

05/14/1998 08/15/1996 

0.00 0.00 

540 498 

NO [5] U NO [60] U 

NO [10] U ND[2]U 
----~--~-~ 

NO [200] U 28 

0.9 NO [10] U 

NO [0.8] U NO [10] U 

150000 151000 J 

40 26 

NO [50] U 20 

NO [25] U 20 

1700 1690 

NO [3) U 338 

120000 113000 

2290 2540 

NO [0.2) U NO [0.1) U 

120 152 

NO [5000) U 1530 J 
NO [5] U NO (2) U 

NO [10) U NO (10) U 

400000 NA 

2400 2030 J 
NO [1] U NO [90) U 

NO [100] U NA 

NO [50] U NO [20] U 

30 31 
--

Metals in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LHSMW18 LHSMW19 LHSMW19 LHSMW19 

LHS-MW-18 MW-19 LHS-MW-19 LHS-MW-19 

12/02/1994 02/06/1996 05/15/1998 08/15/1996 

0.00 0.00 0.00 0.00 

33200 310 NO [200] U 334 

NO [100] U NO [25] U NO [5] U NO [60] U 

7.5 ND[2] U NO [10] U ND[2] U 
------------- ------------1--------- ----- -- ---------·------~----

370 160 NO [200] U 175 

NA NO [0.2] U NO [0..5] U NO [10] U 

NO [10] U 0.3 NO [0.8] U NO [10] U 

167000 84000 95000 105000 J 
65 5.3 40 NO [10] U 

58 NO {2.5) U NO {50] U NO [20) U 

41 3.6 NO [25) U NO [10) U 

58700 360 210 199 

24 1.5 ND{3) U 151 

125000 23800 17000 39700 J 
6500 76 NO (15) U 86 

NO [0.2) U NO [0.2) U NO [0.2) U NO [0.1) U 

NA 19 NO [40) U NO [20] U 

4800 6200 NO [5000) U 4940 J 
ND(2)U NO [2) U NO (5] U ND(2]U 

NO (10] U NO [0.4] U NO [10] U NO [10] U 

NA NA 110000 NA 

2300 3300 3400 3270 J 
NO [500] U NO [1.7] U ND[1]U NO [90] U 

------
NA NA NO [100] U NA 

NA ND[1.7]U NO [50] U NO [20] U 

NA 14 NO (20] U NO (20] U 

LHSMW19 LHSMW20 

LHS-MW-19 LHS-MW-20 

12/02/1994 05/1511998 

0.00 0.00 

6400 NO [200] U 

NO [100] U NO [5] U 
r-------::3. 1 NO [10] U 
-- -------- ----- --··-----

130 NO [200] U 

NA NO [0.5] U 

NO [10] U 0.9 

50400 110000 

42 10 

NO [20] U NO [50] U 

NO [20) U NO [25) U 

1000 510 

7.1 ND[3) U 

31700 93000 

700 1430 

NO (0.2) U NO [0.2) U 

NA 90 

12900 NO [5000) U 

NO (2] U NO [5] U 

NO [10] U NO [10) U 

NA 450000 

1600 3100 

NO [500] U NO [1] U 

NA NO [100] U 

NA NO [50] U 

NA 40 

LHSMW20 

LHS-MW-20 

08/1511996 

0.00 

254 

NO [60] U 

--~~J~!~-
41 

NO (10] U 

NO [10] U 

98600 J 
27 

NO [20] U 

87 

1350 

197 

73200 J 
1850 

1.6 

105 

1380 J 
NO [2] U 

NO [10] U 

NA 

1440 J 
NO [90] U 

NA 

NO [20] U 

44 

LHSMW20 

LHS-MW-20 

12/04/1994 

0.00 

--
9000 

NO [100] U 

15 
----------- ---- ---

160 

NA 

NO [10) U 

213000 

29 

21 

28 

14800 
I 
I 

I 

11 

209000 

4300 

NO (0.2) U 

NA 

5400 

NO [2] U 

NO [10) U 

NA 

3300 

NO [500] U 

NA 

NA 

NA 

0 
l\:) 

~ 
c..o 
~ 
((; 



Location: LHSMW21 

Sample Number: MW-21 

Date Sampled: 02/07/1996 

Depth (ft.): 0.00 

METALS • UNITS: UG/L 

ALUMINUM 1020 

ANTIMONY NO [60] U 

ARSENIC 9.4 
BARIUM 36 

BERYLLIUM NO [5] U 

CADMIUM NO [10] U 

CALCIUM 337000 

CHROMIUM, TOTAL NO [10] U 

COBALT NO [10] U 

COPPER NO [10] U 

IRON 1740 

LEAD NO [30] U 

MAGNESIUM 196000 J 
MANGANESE 625 

MERCURY NO [0.2] U 

NICKEL 43 

POTASSIUM 3730 J 
SELENIUM 2 

SILVER NO [10] U 

SODIUM NA 

STRONTIUM 4170 J 
THALLIUM NO [90) U 

TIN NA 

VANADIUM NO [10] U 

ZINC 26 
--------- - _L___ 

(") ,.._., 
1....,.· 

C) 
(·" 
C.1 
,~ 

""-· 

LHSMW21 LHSMW21 

LHS-MW-21 LHS-MW-21 

05/15/1998 08/15/1996 

0.00 0.00 

NO [200] U 414 

ND[S]U NO [60] U 

NO [10] U ND[2) U 

NO [200] U 39 

0.6 ND[10]U 

1.3 NO [10] U 

320000 354000 

20 25 

NO [50] U NO [20] U 
--· 

NO (25] U 30 

1500 1210 

ND[3) U 559 

230000 216000 

417 602 

NO [0.2] U NO [0.1] U 

50 44 

NO [5000] U 4400 J 
ND[5]U 3.66 

NO [10] U NO [10] U 

590000 NA 

10000 4670 J 
1.5 166 

NO [100] U NA 

NO [50) U NO [20] U 

20 39 

Metals in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LHSMW21 LHSMW22 LHSMW22 LHSMW22 
LHS-MW-21 MW-22 LHS-MW-22 LHS-MW-22 

12/04/1994 02/07/1996 05/15/1998 08/15/1996 

0.00 0.00 0.00 0.00 

31100 3000 NO [200] U 347 

NO [100] U NO [60] U NO [5] U NO [60] U 

7.9 11.1 NO [10] U ND[2]U 

390 56 NO [200] U 41 

NA NO [5] U NO [0.5] U NO [10] U 
f--· 

NO [10) U NO [10) U 1.2 NO [10] U 

292000 332000 190000 327000 

94 74 110 135 

25 36 NO [50] U 37 

47 20 NO [25] U 14 

79200 6340 1700 1750 

30 NO [30] U NO [3) U 667 

197000 269000 170000 264000 

3700 4870 4590 5470 

NO [0.2] U NO [0.2] U NO [0.2] U NO [0.1] U 

NA 317 380 265 

6600 3750 J NO [5000] U 1660 J 
2.5 ND[2] U ND[5)U 3.28 

-· 

NO [10] U NO [10] U NO [10] U NO [10) U 

NA NA 700000 NA 

3800 5180 J 5600 4860 J 
NO [500] U NO [90] U 1.6 NO [90] U 

NA NA NO [100) U NA 

NA NO [10] U NO [50) U NO [20] U 

NA 97 50 55 

LHSMW22 LHSMW23 LHSMW23 
LHS-MW-22 MW-23 LHS-MW-23 
12/04/1994 02/06/1996 05/15/1998 

0.00 0.00 0.00 

60800 1200 NO [200] U 
NO {100] U NO [60] U NO {5] U 

--·---~ 1------------
13 12.6 NO [10] U 

470 34 NO [200] U 

NA NO [5] U NO [0.5) U 

NO [10] U NO [10] U 1.5 -----=--
383000 313000 230000 

280 21 210 

91 14 NO [50] U 

110 21 NO [25) U 

81200 2400 3800 

81 NO [30) U NO [3] U 
352000 227000 170000 

5700 1020 1210 

0.42 NO [0.2t~ 1-· NO [0.2) U 
NA I 75 770 

8600 3110 J NO [5000] U 
ND[2) U NO [2] U ND(5] U 

NO [10] U NO [10] U NO [10] U 
--

NA NA 720000 
6200 4480 J 6700 

NO [500] U NO [90] U 1.6· 
NA NA NO [100] U 

NA 10 NO [50] U 

NA 6o -- -- -l--- 5o 1 

LHSMW23 

LHS-MW-23 
-·-----

08/15/1996 

0.00 

356 

NO [60] U 
--------

NO [2) U 
----------

28 

NO [10] U 
-------
NO [10] U 

429000 J 
140 

NO [20] U 

25 

1620 

673 

~05000 J 
1000 

NO [0.1) U 

100 

3380 J 
3.9 

NO [10] U 
--------

NA 

6170 J 
NO [90] U 

NA 

20 

36 

0 
l\:) 

~ 
c.o 
-...] 

CD 



Location: LHSMW23 LHSMW24 
Sample Number: LHS-MW-23 MW-24 
Date Sampled: 12/04/1994 02/07/1996 
Depth (ft.): 0.00 0.00 
METALS- UNITS: UG/L 

ALUMINUM 19000 1310 
ANTIMONY ND [100] U ND [60] U 
ARSENIC 3.4 14.7 
BARIUM 100 63 
BERYLLIUM I NA ND[5] U 

CADMIUM ND [10] U ND [10] U 

CALCIUM 434000 402000 

CHROMIUM, TOTAL 60 105 

COBALT 21 10 

COPPER 40 83 

IRON 40400 2170 

LEAD 28 ND (30] U 

MAGNESIUM 304000 243000 

MANGANESE 1200 2930 

MERCURY ---i ND [0.2] U ND [0.2] U 

NICKEL NA 200 

POTASSIUM 5000 2680 J 

SELENIUM ND[4]U ND[2] U 

SILVER ND [10] U ND [10] U 
--

SODIUM NA NA 

STRONTIUM 6300 5650 J 

THALLIUM NO [500] U 105 

TIN NA NA 

VANADIUM NA ND [10] U 

ZINC NA 61 
- ---- --- -- -

(") 
('':.1 
(~., 

1 ' 
c· 

LHSMW24 

LHS-MW-24 
05/15/1998 

0.00 

ND [200] U 

ND[5] U 

ND [10] U 

ND [200] U 

NO [0.5] U 

2 

270000 

130 

ND [50] U 

Metals in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LHSMW24 LHSMW24 LHSMW25 LHSMW25 
LHS-MW-24 LHS-MW-24 MW-25 LHS-MW-25 
08/20/1996 12/04/1994 02/07/1996 05/15/1998 

0.00 0.00 0.00 0.00 

633 47700 570 ND [200] U 
NO [40] U ND [100] U 40 ND[5] U 

3.3 J 6.9 ND[2]U ND [10] U 
--

63 J 470 170 NO [200] U 
ND [6] U NA ND (0.?1 U 0.5 

ND[6] U ND [10] U 0.8 2.2 

348000 469000 243000 300000 

74 J 160 72 10 

ND [20] U 42 NO [2.5] U NO {50] U 
---

45 128 73 6.6 ND [25] U 

1300 1920 72600 2000 510 

ND[3] U 514 10 ND[1] U ND[3]U 

210000 242000 340000 185000 250000 

3080 3240 2600 170 107 

0.6 0.041 J 0.31 ND [0.2] U NO [0.2] U 

140 166 NA 61 ND [40] U 

ND {5000] U 1950 J 10700 4200 ND [5000] U 

ND[5] U 7.7 ND [10] U ND{2] U ND[5] U 

ND {10] U ND[6] U ND [10] U 3 NO [10] U 

960000 NA NA NA 500000 

8600 5300 J 7300 5200 12000 

4.5 ND [90] U ND [500] U I ND [1.7] U ND [1] U 

ND [100] U NA NA NA NO [100] U 

ND [50] U ND [20] U NA ND [1.7] U ND [50] U 

30 34 J NA 10 ND [20] U 

LHSMW25 LHSMW25 LHSMW26 LHSMW26 
LHS-MW-25 LHS-MW-25 LHS-MW-26 LHS-MW-26 
08/20/1996 12/04/1994 02/12/1996 05/15/1998 

0.00 0.00 0.00 0.00 

259 14200 NA 1300 
ND [40] U ND [100] U ND [60] U ND[5] U 

1.8 J 3.2 ND [2] U ND [10] U 
------ ---------- --------------68------- ------

147 290 ND [200] U 
ND [6] U NA ND [5] U 0.7 
ND[6] U ND [10] U NO [10] U 1.2 
288000 187000 70300 J 57000 

23 J 60 92 60 
NO [20] U NO {20] U NO {10] U NO {50] U 

r-----
ND [7] U 38 28 NO [25] U 

819 29900 10100 3910 
453 12 NO [30] U ND[3] U 

213000 142000 48300 J 44000 
175 750 188 156 

-
0.064 J ND [0.2] U ND [0.2] U ND [0.2] U 

26 J NA 37 ND [40] U 
4640 J 6300 2850 J ND {5000] U 

8.1 ND [10] U ND[2] U ND{5] U 
ND[6] U ND [10] U ND [10] U ND [10] U 

NA-- NA NA 230000 
5410J 3700 1280 J 2600 

NO [9~0 [500[ U NO [QO] U ND [1] U 
NA NA NA NO [100] U 

NO [20] U NA 18 ND [50] U 
36 J NA 44 ND [20] U 

0 
1\:) 
-..] 

co 
00 
0 



Metals in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

Location: LHSMW26 LHSMW26 LHSMW27 LHSMW27 LHSMW27 LHSMW27 MW-14 MW-18 MW-19 

Sample Number: LHS-MW-26 LHS-MW-26 MW-27 LHS-MW-27 LHS-MW-27 LHS-MW-27 MW-14 MW-18 MW-19 
1----'----~----li------+-----+-----+------f-------

Oate Sampled: 08/20/1996 12/04/1994 02/0811996 0511511998 08/20/1996 12/0311994 07/23/1998 07/21/1998 07/23/1998 

Depth (ft.): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

METALS- UNITS: UG/L 

ALUMINUM ~ 3180 17800 10700 6000 12300 15700 NO [200] U NO [200] U NO [200] U 
ANTIMONY _J NO [40] U NO (100] U ND [60) U ND [5) U 63 ND [100] U 19 --'--N6(5)U-- --15-
ARSENIC I 1.1 J 4.6 3.1 ND [10) U ND [1] U 3.9 ND [10) U ND {10] U ND [10) U 
sA-R-It.iM _____________ 1 ___ 63-:J _____ -----210 -- ---163 ____ ---t.Jof2oofu- - ·212- -- 2oo ---- i2o- --- iio-- ND r2oo1 u 
BERYLLIUM I ND (6] u NA NO [5] u 0.9 76 * NA ND [0.5] u ND [0.5) u ND [0.5] u 
CADMIUM ~ ND[6)U ND[10]U ND[10]U 0.8 20* ~D[1.e!~_!!f?{0.8)U ND[0.8)U __ ~[0.8)U 
CALCIUM I 88000 J 83000 3730 J NO [5000) u 5460 J 5700 • 54000 8100 160000 

CHROMIUM, TOTA!:__j 127 62 NO [10) U 10 100 42 670 ND [10) U NO [10) U 

COBALT i NO [20] U 23 11 ND [50) U 83 J ND [20) U NO [50) U ND [50) U ND [50] U 

COPPER ------1 10 J 52 17 ND [25) U 48 J 1 ND [20) U ND (25jiT~ [25] U NO [25] U 

IRON _]- 8840 38800 14200 9700 24900 --~-~0600 __ 19000 25000 140000 
LEAD I 88 32 82 NO [3) u 96 12 NO [3) u ND [3] u ND [3) u 
MAGNESIUM 59000 J 53500 3030 J ND [5000) U 5070 J 4300 22000 ND [5000] U 95000 
MANGANESE 286 630 11 r--- --16_0_ 233 350 1770 530 2810 

MERCURY 0.075 J ND [0.2] U 0.62 0.2 0.429 ND [0.2) U ND [0.2] U ND [0.2) U NO [0.2] U 

NICKEL 29 NA 28 ND [40] u 92 J I NA 1600 NO [40] u NO [40) u 
POTASSIUM 2520 J 4800 1330 J ND [5000] U 2380 J ND [2000) U 14000 ND [5000] UJ ND [5000) U 

SELENIUM 3.3 J 2.3 ND [2] U ND [5] U 1.1 J ND [10) U ND [5) U ND [5] U 10 
-------

SILVER ND [6] U ND {10) U NO [10] U NO [10] U NO [6] U NO [10) U 30 ND (10) U 10 

SODIUM NA NA NA 65000 NA NA 150000 47000 1400000 

STRONTIUM 1 1470 J 1600 58 80 161 J ND [100] U 4400 120 3700 
--- I-----

THALLIUM ND [90] U NO [500] U 93 NO {1] U NO [90] U NO [500] U 1.7 J 2 J 3.7 

TIN NA NA NA NO [1 00) U NA NA NA NA NA 

VANADIUM ND [20] U NA 21 NO [50] U 107 J NA NO [50] U NO [50) U ND [50) U 

ZINC 31 J NA 46 40 94 J NA 30 ND [20] U 20 

~ 
(;) 
r~) . "' I .,~ 

c·"J 
F~ 

---~·-~···--

0 
~ 
~ 
c.o 
Q) ,....... 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

ANIONS -UNITS: UG/L 

CHLORIDE (AS CL) 

CYANIDE 

NITROGEN, NITRATE (AS N) 

NITROGEN, NITRATE-NITRITE 

NITROGEN, NITRITE 

PERCHLORATE 

SULFATE (AS S04) 

PETROLEUM HYDROCARBONS - UNITS: MG/L 

NO DETECTED COMPOUNDS 

(.~ 
CJ 
~-, 

i ~ 

,..-:~ 

1.. 

r 

Anions and Petroleum Hydrocarbons in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

46WW01 46WW04 LHSMW08 LHSMW08 LHSMW09 LHSMW09 LHSMW10 
46WW01 46WW04 MW-8 LHS-MW-8 MW-9 LHS-MW-9 LHS-MW-10 

05/19/2000 02/12/2001 02/01/1996 08/13/1996 02/01/1996 08/15/1996 02/09/1996 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 

NA NA 112000 100000 19000 17000 1456000 

NA NA NA NA NA NA NA 

NA NA 1400 NO [500] U NO [500] U NO [500] U NO [500] U 
------ ----- -----~--

NA NA NA NA NA NA NA 

NA NA NO [500) U NO [500) U J-.JD [500) U NO [500] U NO [500] U 

ND[1]U 30 NA NA NA NA NA 

NA NA 127000 127000 22600 19000 3000 

NA NA NA NA NA NA NA 
---

LHSMW10 LHSMW11 
LHS-MW-10 MW-11--

08/13/1996 
--

02/01/1996 

0.00 0.00 

1750000 J 1537000 

NA NA 

NO [500] U NO [500] U 
---+----~ 

NA NA 

NO [500] U NO [500] U 

NA NA 

NO [20000] U 115000 

NA NA 
-- --- -

LHSMW11 
t-------

LHS-MW-11 
08/13/1996 

0.00 

1870000 J 
NA 

NO [500) U 
'--------

NA 

NO [500) U 

NA 

329000 

NA ---

0 
N 
~ 
c.o 
00 
l\) 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

ANIONS • UNITS: UG/L 

CHLORIDE (AS CL) 

CYANIDE 

NITROGEN, NITRATE (AS N) 

NITROGEN, NITRATE-NITRITE 

NITROGEN, NITRITE 

PERCHLORATE 

SULFATE (AS S04) 

PETROLEUM HYDROCARBONS - UNITS: MG/L 

NO DETECTED COMPOUNDS 
~ 

0 
c~ 
r-.": 
i .. 
(. 
~-

---·-

Anions and Petroleum Hydrocarbons in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LHSMW12 LHSMW12 LHSMW13 LHSMW13 LHSMW14 LHSMW14 LHSMW15 

MW-12 LHS-MW-12 MW-13 LHS-MW-13 MW-14 LHS-MW-14 MW-15 

02/01/1996 08/13/1996 02/06/1996 08/15/1996 02/06/1996 08/14/1996 02/06/1996 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 

47000 50000 14000 11000 3600 7000 835000 

NA NA NA NA NA NA NA 

ND [500] U ND [500] U ND [5001_~ ND (500] U NO (500] U ND (500] U ND (500] U 
---~--·--------·-- -~~ ---------------

NA NA NA NA NA NA 

NO [500] U NO [500] U NO [500] U NO [500] l.J. NO [500) U ND [500] U NO [500] U 

NA NA NA NA NA NA NA 

111000 124000 72000 75000 N0[2000) U 2000 1664000 

NA NA NA NA NA NA NA 

LHSMW15 LHSMW16 

LHS-MW-15 MW-16 

08/15/1996 02106/1996 

0.00 0.00 

668000 152000 
NA ND [10] U 

~ND[500~- ND [500] U 
-------

NA NA 

NO [500] U NO [500) U 

NA NA 

1386000 96000 

NA 

LHSMW16 

LHS-MW-16 

08/15/1996 

0.00 

61000 

NA 

ND [500] U 
---- ·---------- --------

NA 

ND (500) U 

NA 

45000 

NA 

0. 
l\:) 

~ 
<0 
00 
w 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

ANIONS -UNITS: UG/L 

CHLORIDE (AS CL) 

CYANIDE 

NITROGEN, NITRATE (AS N) 

NITROGEN, NITRATE-NITRITE 

NITROGEN, NITRITE 

PERCHLORATE 

SULFATE (AS S04) 

PETROLEUM HYDROCARBONS - UNITS: MG/L 

NO DETECTED COMPOUNDS 

t..":? 
C.) 
("" ... .. . _) 

l 'I 

(") 

~-" 

--

Anions and Petroleum Hydrocarbons in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LHSMW17 LHSMW17 LHSMW17 LHSMW17 LHSMW18 LHSMW18 LHSMW18 
LHS-MW-17 LHSMW17D LHSMW17 LHS-MW-17 LHS-MW-18 LHSMW18 LHSMW18 
02/12/1996 05/24/2000 05/24/2000 08/15/1996 02/12/1996 02/12/2001 05/19/2000 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 
--

-- -f--- -----
7000 NA NA 4800 394000 NA NA 

--
NA NA NA NA NA NA NA 

NO [500] U NA NA ND [500] U NO [500] U NA NA 
-- ----·----

NA NA ---NA--
NA NA NA NA 

NO [500] U NA NA NO [500] U NO [500] U NA NA 

NA 4.44 J NO [1) U NA NA NO [0.71] U NO [1] U 

179000 NA NA 118000 1044000 NA NA 

NA NA NA NA NA NA NA 
---

LHSMW18 LHSMW19 
LHS-MW-18 MW-19 
08/15/1996 02/06/1996 

0.00 0.00 
f--------------

415000 173000 
--NA-- ---------

ND [10] U 

NO [500] U ND [500] U -----NA ____ ----------
NA 

NO [500) U NO (500] U 

NA NA 

1171000 221000 

NA I --

LHSMW19 

LHS-MW-19 
08/15/1996 

0.00 
-·----
------

196000 
-------~·--

NA 

NO [500] U 
---"-- -------

NA 

NO [500] U 

NA 

231000 

NA 

0 
l'V 
-...] 

c..o 
00 
~ 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

ANIONS - UNITS: UG/L 
CHLORIDE (AS CL) 

CYANIDE 

NITROGEN, NITRATE (AS N) 

NITROGEN, NITRATE-NITRITE 

NITROGEN, NITRITE 

PERCHLORATE 

SULFATE (AS S04) 

PETROLEUM HYDROCARBONS -UNITS: MG/L 

NO DETECTED COMPOUNDS 

.-. .. 
[ ....... · 
c .. :~ 
(*'' 
l . 
c-· , •.. 

Anions and Petroleum Hydrocarbons in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LHSMW20 LHSMW20 LHSMW21 LHSMW21 LHSMW22 LHSMW22 LHSMW22 

MW-20 LHS-MW-20 
r------- ···-. 

MW-21 LHS-MW-21 MW-22 LHSMW22 LHS-MW-22 

02/07/1996 08/15/1996 02/07/1996 08/15/1996 02/07/1996 05/19/2000 08/15/1996 

LHSMW23 

LHS-MW-23 

08/15/1996 
-------- ---f-- ---- 0.00--0.00 0.00 0.00 0.00 0.00 0.00 0.00 

-----

-------
281000 113000 507000 634000 1023000 NA 992000 1404000 J 

NA NA NA NA NA NA NA NA 
NO [500] U ND (500] U NO [500] U NO [500] U NO [500] U NA 500 NO [500] U 

------- -- - ------------~ ---------~--- ------------
NA NA NA NA NA NA NA NA 

NO [500] U NO [500] U NO [500] U NO [500] U .• NO [500) U NA NO [500] U NO [500] U 
NA -~ f--· NA NA NA NA NO [1] U NA NA 

t--·--.,--
f-·1236000 

1-------
1830000 1106000 20000 1929000 NA 1873000 J 1766000 J 

•. -

NA .--r----- NA -------
NA NA NA NA NA NA 

-------

LHSMW24 LHSMW24 

MW-24 LHS-MW-24 

02/07/1996 08/20/1996 
r---- -~---·-" 

0.00 0.00 
----
----~--~ 

1861000 1370000 J 
NA NA 

--
NO [500] U 4900 

------------- --------------
NA NA 

NO [500] U NO [500] U 

NA NA 

1084000 1220000 J 

NA --f------NA 

0 
1\:) 

""1 
.CO 
00 
CJ1 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

ANIONS -UNITS: UG/L 

CHLORIDE (AS CL) 

CYANIDE 

NITROGEN, NITRATE (AS N) 
--

NITROGEN, NITRATE-NITRITE 

NITROGEN, NITRITE 

PERCHLORATE 

SULFATE (AS S04) 

PETROLEUM HYDROCARBONS - UNITS: MG/L 

NO DETECTED COMPOUNDS 

w 
() 
C':) 
~ "" l'.-
C) 
CJ 

---

Anions and Petroleum Hydrocarbons in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

LHSMW25 LHSMW25 LHSMW26 LHSMW26 LHSMW27 LHSMW27 MW-14 

MW-25 LHS-MW-25 LHS-MW-26 LHS-MW-26 LHS-MW-27 LHS-MW-27 MW-14 

02/07/1996 08/20/1996 02/12/1996 08/20/1996 02/08/1996 08/20/1996 07/23/1998 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 

791000 836000 226000 246000 17000 16000 481000 

NO (10] U NA NA NA NA NA NA 

NO [500] U NO [500] U NO [500] U NO [500] U NO [500] U NO [500] U NA 
---1----------- ------------

r---- NA 
-~------~-

NA NA NA NA NA 311 

NO [500] U NO (500] U NO (500] U NO [500] U NO [500] U NO [500] U NA 

NA NA NA NA NA NA NA 

384000 570000 335000 338000 52000 53000 19000 

NA NA I 
NA NA NA NA 

MW-17 MW-17 

MW-17 MW-17 

02/01/2001 05/25/2000 
0.00 0.00 

NA NA 

NA NA 

NA NA 
--~-- ----~---

NA 

NA NA 

550 113 J 
--

NA I NA 

l 

NA NA 

MW-18 

MW-18 

02/03/2001 

0.00 

NA 

NA 

NA 
---------

NA 

NA 

NO [0.85] U 

NA 

I NA 
I 

0 
rv 
-J 
CJ:) 

00 
en 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

ANIONS -UNITS: UG/L 

CHLORIDE (AS CL) 

CYANIDE 

_!'JITROGEN, NITRATE (AS N) 

NITROGEN, NITRATE-NITRITE 

NITROGEN, NITRITE 

PERCHLORATE 

SULFATE (AS S04) 

PETROLEUM HYDROCARBONS - UNITS: MG/L 

NO DETECTED COMPOUNDS 

0 
0 
0 
N 
r:n 
~ 

Anions and Petroleum Hydrocarbons in Groundwater Samples at Site 46 
Longhorn Army Ammunition Plant, Texas 

MW-18 MW-18 MW-18 MW-19 MW-19 MW-19 MW-19 
MW-18D MW-18 MW-18 MW-19 MW-19D MW-19 MW-19 

05/23/2000 05/23/2000 07/21/1998 01/31/2001 05/23/2000 05/23/2000 07/23/1998 
---

0.00 0.00 0.00 0.00 0.00 0.00 0.00 
··-·· 

--
NA NA 151000 NA NA NA 2990000 

1-------'---------
NA NA NA NA NA NA NA 
NA NA NA NA NA NA NA 

------ ~-~---- ------------- ----------
NA NA ND [100] U NA NA NA ND [100] U 

NA NA NA NA .. NA NA NA 

24.6 12.7 J NA 45 27.1 117 NA 
NA NA ND [2000] U NA N--;.:--1-- NA 430000 

1---

NA NA NA NA NA NA NA I -----

MW-20 

MW-20 

02/03/2001 

0.00 

NA 

NA 

NA 
1-------

NA 

NA 

ND [0.85] U 

NA 

NA 

MW-20 

MW-20 

05/23/2000 

0.00 

NA 
--

NA 

NA 
-------

NA 

NA 

20.7 
I 

::= 

0 
l\:) 

'-1 
c.o 
00 
~ 



Location: 
1-- ..... -·-···-- ....... ···-·-- ---- -- - --. --- ·- --- -- ·-
Sample Number: 

- ---- --- ----- ------- ----- ----
Date Sampled: 
-------------------------- ---· ------
Depth (ft.): 
vDiA"fiLe-oRGA"Nic coMPouN-os .:-uNirs:·uG/KG 
~~---- ----·---------- ------- --- --------------
1, 1, 1-TRICHLOROETHANE 
ACETONE 
BENZENE 
------------------------------------
TETRACHLOROETHYLENE( PC E) 
-------------------------------------- ---------· 
TOTAL 1,2-DICHLOROETHENE 
- ·- --- ------ ·- ··-- ----- ----·- ·- -

TRICHLOROETHYLENE (TCE) 
~------

SEMI-VOLA TILE ORGANIC COMPOUNDS - UNITS: UG/KG 
2-METHYLNAPHTHALENE 
ACENAPHTHENE 
ANTHRACENE 

----··-----
BENZO(a)ANTHRACENE 
BENZO(a)PYRENE 
--------------------

BENZO(b)FLUORANTHENE 
-- ---~--------

BENZO(k)FLUORANTHENE 
-----·-------~-------· ---------
BENZYL BUTYL PHTHALATE 
CHRYSENE 
DI-n-BUTYL PHTHALATE 
DIBENZOFURAN 

--------·---- -------- ---·- - -

DIETHYL PHTHALATE 

VOCs and SVOCs in Phase I Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

47S801 47S801 ! 47S801 • 47S802 . 47S802 ~ 47S802 47S803 i 47S803 
. 41s8o1 (0-0.5).: 47S8o1(1-3) ; 47SB01 (3-sf;. 47s8o2(o~o.5) i4-is8o2(1-3YI-4758o2(3:s)- 47S8o3(o~O.sYf-4758o3(1:3) 

07/27/19-98. . . . 07i27/199B-· ·- o7/27/1998-- -07127'11998·- :··o-7/2711998" i "oi/27 i1998 ! 07/27/1998 I 07/27/1998 
--- - •• .j.. -- - ·--. ----- ··---r--- -- - -------- ~---- -- --- ------ ---+--

0.00 1.00 3.00 . 0.00 1.00 • 3.00 . 0.00 I 1.00 

NO [5.6) U 

10 
NO [5.6] U 

NO [5.6] U 
NA 

ND[11)U 

NO [5.4) U 
4.9 

NO [5.4) U 

NO [5.4) U 
NA 

ND[11]U 

. ... .. . . . . .. ; ... __ -------·---~----------t----
1 : ! i 

NO (5.6] U 

8 
NO [5.6) U 
NO (5.6) U 

NA ·• 
NO [11] U 

NO [5.5) u .. i ··No [5.4fut·-ND[5.8fu--r--,;.Io[6.iju)_N_D_[_5.-8)-U 

NO [22) u :. -N~-!~2]~ J =NO !?3LU_ --:~-_NO [24) u L-~~E~~ 
NO [5.5) U i NO [5.4) U . NO [5.8) U i NO [6.1] U : NO [5.8) U 

-No[5.5] u--·- '-··r.:.u)-f5:4fu ---ND(s.8J u-----·No £6.11 u ' No £5.8J u 

~-- NA .. · __ ~- -~~~A- ___ j:~-- __ N~ _l_ ---~_A _ _j_~--
• ND [111 u ND [1_1Ll1 ____ N~~-l.J _____ f'J~ [12]~_Lf'JE. [12) u_ 

NO [370] U NO [360] U NO [370) U NO [370) U ND (360) U ND.(38o)u NO [400) U i NO [380) U 
ND[370)U ND[360)U ND(37o]lJ-· -ND[370)U --ND(36o)u· ··-No(38ofu·~ ND[400)U I ND[380]U 

No J370j o ·- No J31'ioj u ND l37ilJ u- --NO (370] tT - ND [360] u - No J380J u . No J400&± No J380J u 
NO [370) U NO [3~of U .. Nti-(37~[u;~-=~Nb(3!6jl) ---h~.ff~6fQ_-=_-=_~~-p86) ~--- ~D [400JlJ NO [380) U 

N?J1~~-]U NDJ180~ u !'JI~J1~0l_LJ ...... ~~~!1~~ll..-. ---~-~!!~E!~-- NO [190) u NO [200) u I NO [190) u 
N£:> t37~1 u ____ ND J~~ol u N[)J~?~J LJ ___ ,_ -~[)J3!~! u_ __ ~[} p~~L~ __ No [380J ~~o [400J u J ND (380J u 
NO [370] U NO [360] U NO (370] U NO [370] U NO [360) U NO [380) U . NO [400) U , NO [380) U 

- ·---No [37o]u No[36oi u . No[37oliT.,.---No[37ofU -"No136oJ u No £38oJ u : No £400J u 1 No £38o1 u 
NO [376f u NO. [3SO] u·- ND[37oj iT -----Nb (37o] u ~-1m (360] u--;- ""ND(380J u : NO [400) u I NO [380) u 

No[37ofu No [36o]u Nor37oJu-:---No[37o]"u ___ -No £3601 u No [380fuT No £400J u No £380J u 
No £376) u· No [36ofl.J -- N5[37"ollTI-· -No[37oJ u ·· ---N"oT36oJ u-·---ND.£3801 u--No £400J u No £38o1 u 
No [37o]l.J- ·· No [36o) u ·--No[37oru·- :--No [37oJ u ---ND-£36oru-: No[3ao]u ~l4ooiu N-o ·£380J u · 

DIMETHYL PHTHALATE No [37oJ u -- ~-No t3.6ol u -~-No !37ofi..J·t·--No[37ol u~ -~-N-o £36o)ur·Ni>[3ao)"li : No £400J u 1 No £38o1 u • 
·-·----···---··-----· -··----·-·· -·-·--··-···-- ·------ ----- ······ -~-··-·-··· -----··---···----~-··· ... --· ·······-·------ - -----r-------'-
FLUORANTHENE NO [370) U NO [360) U NO [370] U : NO [370) U : NO [360) U 

1 
NO [380) U · NO [400] U I NO [380) U 

··-----·--·----·-·-· ·----- -··---- •. ·----·-·---····· ····- . --- ----· ·--~------ -·------·--· -·--- ----- ···-··----------·-------.,---- I 

~LUOREN~-------~--------·---------····- _________ !'JPI~~J lJ ·- t-Je13~0JU __ J-_~[)_f37gJ~_L __ N~J~7~~ lJ --~~@~~~ LJ_i~~[) @80) U NO [400] U i NO [380) U 
~!-~HTHA~~N~--• •••••- ---••--•• ••· ·••••• N[)J~?OJ u m NDJ~~O)U _j__NDJ~7~!LJ. j ___ f-J[) p70)U j _ _!-ID [3~~J ~J~r-J!?.P~~!~.l ... !'JD [400) u L NO [38~~ 
PHENANTHRENE NO [370] U NO [360] U 1 NO (370) U ! NO [370) U • NO [360) U j NO [380) U f NO [400) U I NO [380) U 
PHENOL-·---~------------ ---·-····· --·--No[37o)u- ·:·-No[36Qfu--;-No-f370fu1 ___ N"6[37ofu· -No[36oJu; ND£38oJu ! ND£4oo)u 1 ND£38o1u 
-~--------------------·----~----------··--------··- - - --------·-------------------. --- ·-·· -· ______ ,....__ __ ·--· --------1-- -------·-· ··----- -·-··--------- ·--.,.------ -·· '----~----t-----··-

PYRENE ·--------------T--~[~_1~70) LJ __ j__ ~~(~~~~---~~J~~]~ _ _L __ !'JD!~7~!~- t--~~_@~OJ~ NO (380) U ! NO [400) U NO [380] U 
bis(2-ETHYLHEXYL) PHTHALATE ND [370) U NO [360) U NO [370) U NO [370] U : NO [360] U i NO [380] U 430 NO [380) U 

0 
~~ 
~ 
?\.~ 
(}. 
,:.;_) 

0 
rv 
-.J 
c.o 
00 
00 



Location: 
------------ ---------------------------------- ----------
Sample Number: 
-----~--------- --~------------------------------

Date Sampled: 
--------- -----~------ --------------····-------" 
Depth (ft.): 
-~~--~--- -------~- ---~---~---·---

VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 

VOCs and SVOCs in Phase I Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

47SB03 LHS-3-01 LHS-3-02 LHS-3-03 LHS-3-04. 1 LHS-3-05 I LHS-3-06 i LHS-3-07 I LHS-3-08 
... ·-· ··-···--- ------· .. . .. ---····- .... ·-·· . . .... ---- -------~--------t------~--~~----

47SB03(3-5) ' LHS-3-01 I LHS-3-02 LHS-3-03 LHS-3-04 I LHS-3-05 i LHS-3-06 I LHS-3-07 I LHS-3-08 

, -~!1~!11~9-8- ,--~~/09/~995-- o1/09l1_~~5-~ 01/09/199-5~~o_1!~9~~~~~--~!~~L!~~?-T-~1/0~1995 ~_!!!0119~!!!_~/199~ 
~:~-~-- o.oo ___ . o:oo . _ o.o~ _ . _ -~:o~---~---~~~-----1-- o.oo o.oo 1 o.oo 

I I : I 

1, 1,1-TRICHLOROETHANE .. - ---,- NO [5.9]0-- NO [19) u ND [10] u ND [9) u .. ND[1"of0 r·NoTSf~ NO [9]lT~;-No[6J u i ND[B)IT
ND r19J u· No[19ju-.-N-o(i~No"(f9]u!NDr13J u 1 No £161 u 

1 
ACETONE 

-- - -- ---- -------~---- --------
-Ntn24fu ___ No[3aJu- ·-ND r211 u 

. -----
ND [5.9] U ND [19] U ND [10] U 
NO [5.9j u -··. ND [19] u ND [10] u 

----;.-----.---- - ---------~- --
NA ND [19] U ND [10] U .. 

---- -- - -···-

- ····-·-·-· -----------+---------~-· -----·-·---- --~--- -------
ND[9]U ND[10]U ND[8]U: ND[9]U I ND[6)U I ND[8]U 

. .. ·---·- --------- -------~----,------~--r - -~------· 

ND [9] U ___ N_[)(1_~!_~_: __ N_E>J~JU ' NO [9] U 1 ND [6] U . ND [8] U 

63 ND J10!~-----~[)l~Ll.l__.o._NO [9] U -~-~[)~ __ NO [8]~-

BENZENE 
TETRACHLOROETHYLENE(PCE) 
TOTAL 1,2-0ICHL6ROET-t:fENE __________ --- ,. -
---~---··--- -----~-----------------------

ND [12] U ND [19] U ND [10] U NO [1 0] U ND [8] U i NO [9] U : NO [6] U NO [8] U 
------ ·-- -----------~-------------·---r·----------- ----

(5 TRICHLOROETHYLENE (TCE) 
--·---------· 

I --~---~-- --··· 
SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 

ND £39ol"O-:-ND r12oofu--ND [6801 u ND rs1o1 u · No [64ofu~-No-fs3oJ u , No £6201 u · No £4301 u ~ No £53o1 u 
jACENAPHTHENE- ------ ------ .... . . - N0[396] o·--ND£1200] u"ND [6SO]tJ' ND[610] u. ND[646]t:TT"ND [53o]o-:·-No-[62o~N6[43o]"O fN5[530fu 
!ANTHRACENE ------------- -~~~=~----- ~=~- _ _ -~=~=--~~@~gl__li:N_[) [1~~~E(_~_~[~8oly:: N~£61~Fi ~-NoJ6~oTQ~=t-J~~l~~fNo £620J u; No £4301 u _LN_o £53~Ll!_ 1 

2-METHYLNAPHTHALENE 

1
BENZO(a)ANTHRACENE NO [390] U , ND [1200] U' ND [680] U ND [610] U ND [640] U: 210 J ' ND [620] U ! NO [430] U i 210 J 
BENZO(a)PYRENE ------ - -- -- .. ND [266fu-~-ND(12()6j"u .ND [680] U. ND [610] U- NO [640] U- -- 266-.f-- NO [620] U- ND [430)iJT-260 J ---
BENZO(b)FLUORANTHENE - -- --- .. -···------- - - -· ND-[39o]U"-'Nb(f2oo)i.J- 1-10 J . NO [610] U. ND [640)"U ~--4ao·J·--,--14oT-~ND [430)u;--- 1100 ___ _ 

BENZO(k)FLUORANTHENE -- - -- -. -No-[39Qfu-'ND -[1200] U. ND [680] U . ND [610] U . ND [640) u·- -176 j -----N-D-[620JUlND[43o~-39oJ--

BENZYL suTYLPHTHAiATE -- No f39o]u-·Noi12oo] u · ND [68oj u · ND £61o) u · ND i640J u-· ND £53o(uT-No[62o]OTN"of430fU~-r~fo-[530]u
Ni5[39oju tND(1200]U. 110J . ND[610]U.NDi640]U-- 330i -T-- -130J--~ND(430)t.J:--1300--CHRYSENE 

--~--------· 

DI-n-BUTYL PHTHALATE 
DIBENZOFURAN-- --- ---- ----- ------

DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
FLUORANTHENE 
FLUORENE 

--------- _" ____ -- .. -- - -- ··----~---- ·--- -----

NAPHTHALENE 
PHENANTHRENE 
--~-------- ---··----~·--·--

PHENOL 

ND[396)u-Tf..J[)(12oo)u' ND £6BOJ u · ND r61o1 u · ND [64o]"u -:-Nii[53ofuT"No £62o]u:N"o[430J u · -19oT-

-~:--_ND"[:~~Er~ -~~~ [1300] u-~ ND [680) u : ND[610] u : NDj646}9~N_~f5~~IQ.t~~~~~UTNo[430]lJ!ND[53of u 
ND [390] U . ND [1200] U; ND [680] U ND [610] U ND [640) U ND [530] U I NO [620] U , ND [430] U 1 ND [530] U 

- ----~-No[39o)l.J-: ND[12oo) U .ND [680] lJ. ND [6wj U. _ 28oj - -1 ND[53o]"u1"No-[620]lT;-ND[43o] urNo[536j"u 
:-No f39oHl" Ti-Ji5[12oo1 u · 1so J · ND r61o1 u ·- i8_J ____ ,_52oT-: ---320J-r ND f430J u 1 -~14oo~ 

" · NoJ~9~pJ · ND r12oo1y : ND £68o] u : N~ i61oi_9 : ND @~~[ Q-~-N[) ~~ol u f"NDf62o1UlNDf43oJ u 1 ND £53~Ll.J 
NO [390] U JND [1200] U i ND [680] U. ND[610]l.J i N[)_!640tl.Jl_NDJ5~_()!~_L_N_!?J629ll.J_L ND [430] U I N!?J~O] U 

N[) [3~~LU- j N[) p 200] u I ND [_680] u 1 f>JD [~1-~ll.JLf'J.[)j6~~LY_L_ ~-~~ ~ I 110 J : ND [430W 540 

-~----- ··-··----------~--------~---~---------·----- ---< 

ND [390] u i ND [1200] u: ND [680] u • ND [610] u i ND [640] u ND [530] u : ND [620] u I NO [430] u I ND [530] u 
NO~~~§) ~--;_ND"[1"2()o] u r 160i .. ND[61C)]U :_ -- 87}~--~ - -12oo~:-21oJ-tNo(430] u I 2200 PYRENE 

---------~-- -----·- ----------- ----·-------- --

bis(2-ETHYLHEXYL) PHTHALATE 

...-: .. _, 
....... 

~__,., 
..-
~ .... 
l\: 
""'" !,I 

fJ) 

ND [390] U ! ND [1200] U ND [680] U 64 J 150 J ! ND [530] U: ND [620] U 1 ND [430] U i ND (530] U 

0 
N 
-..J 
c.o 
00 
CD 



VOCs and SVOCs in Phase I Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Location: : LHS-3-09 tl LHS-3-10 · LHS-3-11 LHS-3-12 LHS-3-13 I LHS-3-14 I LHS-3-15 LHS-3-16 I LHS-3-17 
--- ---------·-----·---------- ----~-------~-------·------ --··---·--··---------·--]------------··-- ------- -- -c- ---·· -· ----- ·---'---·-·-··--·- -- ----~-- -----~- - j---;-------~ 
Sample Number: 

1 

LHS-3-09 LHS-3-10 . LHS-3-11 LHS-3-12 ! LHS-3-13 · LHS-3-14 hLHS-3-15 LHS-3-16 : LHS-3-17 

1, 1,1-TRICHLOROETHANE 
-~------------ -~- --~---- ----~---------------~--- --

ACETONE 

~~te-s~~p1e~_:___ --~ ~ ~~~===~~--=-=-==-=-=- ~~-~---~~:]~~1{1~-~~~J~1~fol!~9~-~. ~1/1~B~95 - o1/1 0!199~[o_111 ~~i~-~~-~1-,1 ~Z! 995f-~!1 0/1995 0111 o/~~95-P-~~~ 0/199~-
~~EJ~~~~ ORGANiCCOMPOur;fos~iiNirs-:uG/KG-------:---~~~~ -; --~·00 . , ___ ~.oo . o.oo , 

0~~~-- _i_- ___ '!:~-0 --t----'!:~-~.oo -r~~~--
- -·--- -·- ------ -- - - . ···- --- ,_ .. -·--··- ... ---,- - -- -- L --· --·----l---~-------------~------·------

~g-t1W~ Nb ;:3j u ~~m~~ ~g~\~~~ ~~ l}~l~t~~~\~,~-t-~~~~~ ~~t u , NO ]B) u 

---- -~ --~~l;J~--~:~ --~~~a-~ --~~ r:J~-. ~~J:t~- ~ ~~H~tQ~l__~K~:~ ~ I ~~ ~~~ ~ l ~~ [7] u rND[8JU-
BENZENE 
--------------- ------------------ ----~---------

TETRACHLOROETHYLENE(PCE) 
-- --~--------------~--------------------------

TOTAL 1 ,2-0ICHLOROETHENE NO [6] U NO [7] U NO [6} U NO [6) U NO [12] U : NO [8] U NO [7] U I NO [7) U i NO [8] U 
- -· No [6J u No [71 u No [61 u No [6J.u _ ~() j1~1~~: ~-Nl:>fsi u No [71 u ~ [71 u ~~o [81 ~ 

---- - - ---------- .. " --
TRICHLOROETHYLENE (TCE) 

----- ---------
I I 

I 

~~~~~~~~r~~~1Jlr~~Ec c_~,_._!l_~~~[)~--iJ~i-T_~~@/~~--- -=;-~0 (3~6-f~·- N~~;o]~ ~- ~~[3~;1 u-: N~-[41~-1 -u-~-ND-(79oju· ND[!f1o] u iNoT4sO]Ut NO [470] u I NO [500] u 

ACEN.A.PB!_H_~~f-~ -~===~~---=~=~~ -- . -. -- -- --~ ~--~~~= ~::~~~ [39_Dll! ~-f\J~_I4~01 L!.: NDf~~o!_l!_: NO l41~-Q~ N!)J?~:Of u-· -NO [510] u . 380 J i NO [470] UJND [500] u 
ANTHRACENE • No [390) u i NO [4401 u, NO [3801 u I NO [410J u NO [790J u No [5101 u I 85D;No [4701 u I NO [500J u 
sENzo(a)ANTHRACENE -- --- -------- - -- -------14o.J -- · No [44ofu ~ No-[38ofu--i\Jo[4-1ofli- No [79ofu____ 1so J 23oo i No [470J u 1 No [soo1 u 
sENzo(a)PYRE-NE--~------ 37o J - ND[440J u' No [3so)u ___ No-[41oi u · No[i9oj u-~- -fsoJ ____ ------mo:-No [4701 u · No [soo1 u 
sENzo(t>)Ft.:uoRANTHENE 67o · No [4401 u ··No [3801 u · No [41oru·- f\ioTi9oi t:T·----jooJ--:---.29oo--!No [470J uh~or50o1D 
si=Nzo(k)FLuoRft.NTH-ENE- - - - -- ----- 33oJ- -No [44o) u - No f38o]l.J --NoT41o) u -ND[79oi u-r--11o-:;--;--14oo--;--ND [47oJ u I No [soo1 u 
BENZYL BUTYLPHni.A:LA.TE -n- --- -- n ------NO [39()fu i NO [440) u . NO (38-o)DT NO [41oju ---ND[i9oTtf--ND [510] u i NO [450) u I NO [470] u ! NO [500] u 
cHRvsEN_E __________ ------- --------- - --- -- - ---- 27oi-- -,. Nfi[446J u - ND[3aoTu ___ No-[41 o)u ·-NO [7-9o) u;- --21o-:J_i ____ 2?oo--. No [47oJ ~ND[56ofl:l 

01-n.-:_~tirY-~':i=lT~~~TE_~-==~=~----- --- : ~~----~-~-.H~f3~oju : NO (44oj lJ: ~ot~~:<>i u-;~~~~t~i~I9=~l~I?~ofQ~:_Noj~1~) u rN0_!450!l! ! NO [470] u I NO [500) u 
OIBENZOFURAN -------- -------- - ___ :_f'.J0[3~~L~.--t:JD[440)U- N0[3~~~~---~~J41~Ll! __ NI::)f?~~!~+~EJ~10)U I 180J i N0[470)U I N0[500]U 
OIETHYL PHTHALATE NO [390] u I NO [440) u NO [380} u: NO [410) u. NO [790) u NO [510] u I NO [450] u I NO [470] u I NO [500] u 

~!~::\~~t~!E=-_-. ~~:::- ~------NO:~~Ju, ~~~::~: ~ -~~-{~:~~ ~·; ~~m~Wi -~~ ~~1~-N~:~rNDJ;;-:J:::;~~~ j ~~l:~~~ 
FLUORENE-------------~--. NO [390] u NO [440) u NO [380] u • NO [41 OJ u : NO [790) u ! NO [51 0] u I 400 J I NO [470} u i NO [500] u 

~~~~r~~~~E --u- --~- -==--~ - --- . _ND1~:~] U : ~~ ~::~~ ~ . ~~ ~~:~r~-: ~~~:-~~f~ ·; ~~-~~:~r~ r N~~J1~- rNDi1~~] U ~-~~ ~~~~~-~~ ~~~~~ ~ 
PHEN-OL- ------ ------·--·---------- ------- . . . - -- ---1.ND [39oi u . NO [440] u ·-NO [3-ao]u- -ND-[41oj Li--N-6Ti9()ju·r-No[5-fo) u j!JO [450] u NO [470] u I NO [500] u-
PYRENE -~--·--------------~--- -- ----- -· -- ·-· -- -46ci-- · No [4401 u-No [3ao] u· No[41ojui-NoT79o)u: --63<)-- r 68oo · No [470J u f No [soo1 u 
bis(2=Ert=lvu:iExYi.TPi=trnAiArE-~--.- ---------· --- ---- - -· ----66 J : No T44oi u · No[3aoi u -· -No-[41ofU -·No[79oj u·: -No-f51o1 u I No [450J u 1 No WOfUiND[500fu 

_.:;..., 
,..._; 

'~ 

~' !),·. 
'·~: 

0 
l\:) 

~ 
c.c 
co 
0 



Location: 
----·-·-···---

Sample Number: 
-------------- ----·-- .. ··------ --~~--------- ------ -~------

Date Sampled: 
-------------------
Depth (ft.): 
----------- -----------~-- --- ------ ----

VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 

1, 1,1-TRICHLOROETHANE 
------------- --------------------~--------------

ACETONE 

BENZENE 
-~---------

TETRACHLOROETHYLENE(PCE) 
---~--------------------- -~- ---- -

TOTAL 1 ,2-0ICHLOROETHENE 
- ------------

TRICHLOROETHYLENE (TCE) 
----------- ---------------------~ -------- ----------------

VOCs and SVOCs in Phase I Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

LHS-3-18 LHS-3-19 LHS-3-20 LHS-3-21 LHS-3-22 LHS-3-23 . LHS-3-24 LHS-3-25 i LHS-3-26 
~-- ~~ - -- -~ ~- ~ ~ ~ ~~~---·------~ -~~---~~---~ 

LHS-3-18 LHS-3-19 LHS-3-20 LHS-3-21 LHS-3-22 LHS-3-23 LHS-3-24 LHS-3-25 i LHS-3-26 

~··~ 01'-1~~1995 :o!/10/1995 :_ o-1'-1~11995 ~ o1if~11 ~9~~~ o1J1_~Jj99~:-~1~fo/1995 · 01/10/1995 1 o1J10/1995I_E1J11/199!_ 

o.oo o.oo o.oo o.oo _. ~ ~ ~ o.~~ ___ ~ ~:oo ____ ~.oo =±~~ o.o_o _ 

NO [7] U NO [6] U NO [7] U NO fgj U . ~NO [11] U - NO fafU" - -ND[8j U ! -ND-[9]U fND[7} U 

-- Ni>TI4i u No r121 u·~-No[14J u -No f19JLi ---N-o f2-2]u-· ND-[17] u No [151 u 1 No [1a1 u i No (141 u 
NO [7] U ND~[6]U . ND [7] U : ND[9] U ~ NO [11 j U -- NO [Sf U --l'io-(aTu~T---- B J ----· -N-D (7] U 

~-~~---~ ~~-- ---~~ ~-~- -~ -~---~---~-~ -~~~~~-~~~~~-~- -~-----~---~~----~----__L__ 

N0[7]U N0[6]U ND[7]U ND[9]U N0[11]U ND(8]U ND[8]U 1 ND[9]U! ND[7]U 
ND (?fli - ~No [6]U ·--~ ND [?(u- --- ,. -1oo ___ ~--N6[11] ,.:;-- - ND f8P:J _____ NO[B]lT! ND [9)UTND(7]D-
----- ---m --- ~----~-~-~- ... ----- U -- ··-~ ------~m---~--------~- --- n~H------ I 

N0[7]U ND[6)U ND[7]U 8J. N0[11]U ND[8)U N0[8]U ~ ND[9]U [ N0(7]U 
~--- ~--- - ~ ~ ~---- - ------ --~-~- ---- ~ -~-~~-~---~------, -----

------:----::--:-~~~~-- -------~~--~- ~---~ 

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 

2-METHYLNAPHTHALENE 

ACENAPHTHENE 

ANTHRACENE 
BENZO{a)ANTHRACENE ~------ --~----- ~ ~~-· -- - ·~ 

---~~~----~ -------~---~---------------- --- -----

BENZO(a)PYRENE 
--------~------ ------ ----------·------ --
BENZO{b)FLUORANTHENE 

BENZO{k)FLUORANTHENE 
---~~~--------~- --- --~--------- -----

BENZYL BUTYL PHTHALATE 

CHRYSENE 
---------------------- --------------------
01-n-BUTYL PHTHALATE 
-----------~ ~----- ---------
DIBENZOFURAN 

DIETHYL PHTHALATE 

DIMETHYL PHTHALATE 

FLUORANTHENE 
------~-------------------·. -------------
FLUORENE 

NAPHTHALENE 
---------------------- -----·-- ----------------------------
PHENANTHRENE 

PHENOL 
--- --------- -------- - ----------------------- --------------------

PYRENE 

bis(2-ETHYLHEXYL) PHTHALATE 

~ 
~ 
.. :; 
:~".j 

T 

'4. 
:~ b 
' 

No [46ofu ·No [3901 u No [450J u · No~[6261 u ·t-.lo r74o)-u · 1'-io [56ofu~-No[510TuTNo-f6oofuiNDf470fU 

~·~~~1:;~}~.~ ~~ g_:~f~ ~ ~~-R~-~f~--~-~~-~}~~u~~-~:~~Jt~~~-~-=~~1~~} Q~~~~~~~~~~ ~~~~ ~ lili~ 
NO [460] U NO [390] U NO [450) U NO [620] U NO [740] U NO [560] U NO [510] U I NO [600] U I NO (470] U 

~ -~--- -~~~~-----~~~--~~~--~- -~ ~-~- -~--~~~-- ---- ···~-~--~ ~~~--~-~~~--- -- ---~--~~~---~------+--~~------1----

. N[)J460] LJ . ~~[390] ':J . NOJ4~0) U . N[) !~_20Ll.J _ t-J_DJ740) U _ NO (5~~U _ ~p[510l_l.J_i NO [600] U j NO [470) U 
NO [460] u ND [390] u NO [450] u NO [620] u . 170 J 130 J 180 J . NO [600] u I NO [470] u 

NO [460] U NO [390] U NO [450) U NO [620] U 76 J NO (560] U 82 J i NO [600] U 
1 

NO [470] U 
N6[4soru- NO [390] u ND[45o) u--NO f62oju. NDTi4o) u-NO [56ofu" NO [510] u I NO [600] u I NO (470] u 

·-~~ ~ .... - ---~ --~~-~ ~~ -~-~~ - - ~- - ~ ~- - - ~--------- --~~~ ~~-~-~ --~- . -~ -~ ~---·---"------------~--

NO [460] U NO [390] U NO [450] U NO [620] U NO [740] U NO [560] U l NO (510] U 
1 

NO [600) U I NO [470] U 

.NO-[460]-u : NO (_~9ofu ~ N~}~5oj u : ND[62of9 -=-N~ (746f9- =No [~~OL':J_~_ ND (510] U : NO [600] U ! ND [470] U 
NO [460] U NO [390] U , NO [450) U . NO [620] U NO [740] U NO [560] U NO [510] U ; NO [600] U I NO (470] U 

~ ND-[460] l.l - NO [390] u ·~ ND-[45o]l.l ; ~NO [62oju - NO [74oju~~~~Nb[56()]uND-[51 0] u ! NO [600] u 1 NO [470] u~ 
. -- ~ - . . ~~ ~ ~ - ~-~~ ~~ - . . ~~- - ~- ~ ~ -- --- -------~~-~ -- -~ -- ~---- -~~~- .. ~ -~~~ ~- --~--- -~---·~---~-----+----------;-r~~----

ND (460] U NO [390] U NO [450] U . NO [620) U . NO [740] U NO [560] U . 130 J ' NO [600] U 1 NO [470] U 

ND-[46oJ u · No [39ofu;- t\Jo145o]-cft-No [62o1 u No [7401 u·-i\io[ss6Ju~ 65 J I No [6oo1 u 1 No [47o1 u 
"-- --~-- ~ ~- ~- . ~- ~~~ ~~--- --~ L ~-~ -~--~--~ . -- ---~-----~~~--~~-- ----·-~~'-·· -~-~~--~--~-~--~--~~----~'--------+-----

NO (460] u NO [390] u . NO [450) u ! NO [620] u . NO [740] u NO (560) u NO [510] u I NO [600] u i NO [470] u 
NO f46ofu - No [3901 u - l'-iDT45-o]u · I'Jo-[62o]lTTNoT74orq-~ tJo (56ofu-iNo [51 01 u No [6oo1 u t No [4701 u 

~~!4~~Ju· No [3901 ~L1-~~~H~_oj ~ ~-~~_[@IDTNE17~~E·'-=~~l~~ol u~j_ No [s1ofUjND[6ao1 u ~ No [4701 u 

_ N_[)_[460J U _ ND[390)_l.J 1~ N[) l4~0] l_l __ N[)J~-2~1'='---~'?_E~O!'=' ~ f'.I[)_J5~~J'='--ND ~0] Uj_ NO [600] U I NO [470] U 
NO [460) U NO [390] U . NO [450) U NO [620] U NO [740) U . NO [560) U 80 J I NO [600] U ! NO [470] U 

- -·-No (46oju · No [39oi u ·- N6[45o]Ti~-NoT62o]O-- --176-.T- ~- -78-T ----- 220 J-1 320 J 1 No [4701 u 

0 
l'\:) 

'! 
c.o 
co 
~ 



VOCs and SVOCs in Phase I Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

~~~;~~~~um-ber:------------------~- ------- ----- - ~~:~~~~~ ~~:~~~~: ~~:~~~~: · ~~t~~:: , ~~~-~~~1:-+~~~:~~~~-~::11-~{~~;~~--~::: 
oai:e sampled:--------------------------~------- o1/11/199s · 01/11/1995~ 01/11/1995 ·- 1oJo3/1994-1--1o/o3T1994-r-1oio3/1994 : 10/04/1994 : 10/04/1994 ! 10/04/1994 
------~--------------------------------------- --, -------- .... ' -- -- .,-- --- - -----!---- --- ------- --------- --:·-------------------r----- . I 
~~p~~- (ft.E_ ____ ------- ---- 0.00 - -' 0.00 - - 0.00 -- ;_ - 0.00 :_- ___ ().00 -- --- --- ~:-'!~ __ j ___ '!:~~ ----~ 0.00 0.00 
VOLA TILE ORGANIC COMPOUNDS - UNITS: UG/KG : . : · · i 

!~!-TRIC_~~_9~()E_"':!"i~~§~=~==-===-~-=-==-~~-~- - -~~--~~]~! u · -_N_!) CiJU :~- -No ~B) Li_ :~ :-_ N!JT5]lC_-:u~NoJ~C~=-~:I=~~N~~f~=1 ~o [61 u i No [51 ~_No [51 u 
ACETONE . ND[16]U ND[13]U ND[15]U ND[10]U ND[11]U' ND[11]U i ND[11]U: ND[11]U j ND[11]U 
sEf'iz-ENE- -- ------ - - --- -- --- -- ------- No ra1 u 11 No ra1 u·- · -No[5]u ·- -No-r5fti -------- NorsJ u --~ -f'io(sfui ____ No [5J u-1 --No-[5

1 
u-

--------------------- ---------~-- - ------ --··-- ------- ---··-···---·--- ----·---------~- -----·----r----------1--- ---
TETRACHLOROETHYLENE(PCE) ND [8] U ND [7] U ND [8] U : ND [5] U ND [5] U ND [5] U ! ND [6] U • ND [5] U i ND [5] U 
foTAL1,2-olcHL:o-RoETH-ENE--------~~--------- -NofsiD t..Jo[7j(( --- No fai u- ·- ~No [5Ju- ·- -r:.ui tsJt:T -- No [51 u No l6J u No l5J u No l5J u 

TRI~~@~<?E_!8_Y~~-NE(TC-E) - ----=~-:~~~~~:-:_ ND[B]U ND[7]U ND(aju --_ N_[)[~jlT _:~ __ -ND[Sj~:-_~: _:_N~[5fu--;---ND(6)U ND[5]U ND[5]U 

SEMI-VOLATILE ORGANIC COMPOUNDS -UNITS: UG/KG 
2=-r-iEi"H-YLNAPHfHALENE ---- ------------------- - - No r546J u ·- ND -[43o)li · No [51 01 u ND-[34ofl.i -· No-[360JtT · --No[36o]t:r-~- No[36ofu_:_No[360]U-No [36o1 u 
---··-·--------- ---------------------------- - --- --- --·- ----- -·· -~ - ·- - -.,-- ----------------- --;---- . -----------------------~---~ 

ACENAPHTHENE _______ ________________________ .. __ N'?[~40] U __ N[)j~~gJ~--~[~ !~!~!~ ____ ND [340~ __ ND [360] U ND [360] U ~[360] U NO [360] U , NO [360] U 
ANTHRACENE NO [540] U NO [430] U . NO [510] U ; NO [340] U ' NO [360] U NO [360] U i NO [360] U NO [360] U ; NO [360] U 
--- ------------------------------ -- -- --------· --------------- - ------ ·---· -----·- ---- -----------~--------------·- ------------------,--------:--:-:--:-_c__~--,--'-----"-----+---~-=---

BENZO(a)ANTHRACENE . . __ ND [540] U NO [430] U. ND [510] U, ND[340] U ; ND[360]U NO (360] U i ND [360] U i NO [360] U 1 ND [360] U 
aENio(a)PYRENE ____ -------------------~---------- --Nor54-ofu~-- --57-:i ___ .,.ND[5-1ofu ___ No[34oTu~-N-o[36oYu --No-[360)u- ~ ND[36oJu: ND[36oJu, ND[36o

1
u 

aENzo<b>I=IuoRANTHENE ____ - ~------- --- ----- --· ·-1-.tox--· ·- -2soJ~- ~---- -24oj·---,------72_J __ iNo-[36o-1li ____ No [360J u : · · 47 J iNo[360JLf 1 No [36o
1 

u 
----------------------------·· --------------------- ----- --- --- ----------- - -------------------~-~--------------------------------t-------:-=-::-:--:--r-~-~--::-C-:--:-+--::-= 

BENZO(k)FLUORANTHENE ND [540] U .. 69 J _ . 140 J . 
1 

NO [340] U NO [360] U NO [360] U , NO [360] U NO [360] U ! ND [360] U 
BENZYLB-UTYLPHTHALATE ---- ~-- ------- -- - - .... ND[54o]u-- N(f[43o] u ;--NO [516] or NDT340]lT:No[36-()]i.J--ND [3SOJU~ND-[360JU-r- NO [360] u NO [360] u 
CHRYSENE -~---- -- - -- - --. - -- .. ······ ----- - .. NO [546) i..i ---No[43o)tr ND[5-fo) u-:-·----160_T_ -7--ND--[36-6) u-·-ND[360]"lJ--ND [360JUT 49 J NO [360] u 

oi-n-suTvL PHTHALATE · --- -· ---- - ND[540J-li ~ t.Jo-[43o]u Nofs-foj u'·--t.J-6[34ofu-;--No[36oTD --No[36ofu . No [360J u , No [360J u No [360J u 
olsENzoFuRAN -------------- ------ ---- - No r54oi u-----No[43oJlJ~ No[510]-u-~---lio [3401 u-----No [36oru ___ No [36ofii-,_No[36o1t.T-t--No [36o1 u 1 No [36o1 u 

--------~---- ·-·- -· ---- -·-··-- --- - - ------- -- --"-- ---- ------------- ----- ---~--------------------·-·----~--------------- --------------------;--------:--j-----:-----~-

DIETHYL PHTHALATE NO [540] U · ND [430] U 1 ND [510] U! ND [340] U NO [360] U NO [360] U NO [360] U i NO [360] U NO [360] U 
DIMETHYL PHi"HJi.LA:fE ______ -------- · -No[54oj u ;-No f43oTu~ ND[!51oju--t.Jo-[34ofu ---No-[36ofD--No[360J u r No [36o1 u No [36o1 u No [360J u I 

i=i.uoRANTHENE ~------------------ · 1-ioi --~-No[43ofU--;--- --87J- --~ --23oJ----,_No[36oTD -·-- No[36oTu~ No [360J u ~ ·No [360J u No [360J u 

FLUoRENE___ -------- - N6[54ofu ·- No[43oTLT~No[51ofu-;- -ND[34oJiT ~--No [360J o---c--No[360fu-+----No-[36o1 u · No [36o1 u No [36o1 u 1 

NAPHTHALENE----------------- --------- --- . -- --No(54oju T-ND(43o)U-ND-[51o)u ____ ND (34o)u--:-No [360] U ; ND [360] U i ND [360] U : ND [360] U ND [360] U 

~~AN-I_-~~~-~=~=-~--~=~====~--- --- ------ -·- .. 1 ~-~ L __ :--~~I~~~i~ ~ N~ l~10]~-~-- __ 79_~---J~~~!~6~!~--~ND_ [360] tT r--ND[36-0] u---NO [360~] u~[~.io-[3601 u· 
PHENOL ----- __ _t-J_!?J~4_0]_~_; __ N~_!~~0]~~-~~51_0] u ___ ND[~~~l~.J___: ___ !~~~ ___ _L_t•JD [360] u I NO [360] u NO [360] u I NO [360] u 

PYRENE_____ -------------- -----·---~~0 ~--- ~ __ N_[)l~~_DJ u - - -~~~ ~--- -· ______ 1!~_J __ fo.!Dp6~__l:J_J __ ND [360] u i NO [360] u NO [360] u I NO [360] u 
bis(2-ETHYLHEXYL) PHTHALATE . NO [540] U' NO [430] U _ NO [510] U _ 58 J , 69 J i NO [360] U 

1 
85 J 220 J i 90 J 

~ 
0 
(!) 
N 
~ 
N 

0 
N 
..._J 
(.0 

c.o 
N 



Location: 
-------. --------.-
Sample Number: 
---~----------

Date Sampled: 
--------------- ----~------------· --~--- --------------

Depth (ft.): 
------~~------ -------------- ----------------------
VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 
--------------- ---- -------------------- -------- --------- -- ---·---- --
1, 1,1-TRICHLOROETHANE 
--------------------· ---------------------------------
ACETONE 
BENZENE 
---------------------------------------------------

TETRACHLOROETHYLENE(PCE) 
I ----~---------------------------------------

TOTAL 1,2-DICHLOROETHENE 
----------------------------------------- -----------------------

TRICHLOROETHYLENE (TCE) 
--------------------

'sEMI-VOLATILE oRGANIC coi\AfiouNos-:. UNITs:ooit<G 
------------------------ ---------

2-METHYLNAPHTHALENE 
------ -----------

ACENAPHTHENE 
ANTHRACENE 

-- --------------------

BENZO(a)ANTHRACENE 
--------------------------·- -----~--- -- ·-

BENZO(a)PYRENE 
-~··------~-~---------·· --- -------- -

BENZO(b)FLUORANTHENE 
-----~-----·----- ------

BENZO(k)FLUORANTHENE 
---------------~- ---------------·-

BENZYL BUTYL PHTHALATE 
-----------

CHRYSENE 
----------·-·---~---------- --- ·----------·---

DI-n-BUTYL PHTHALATE 
DIBENZOFURft}j- -- ··---~~-------~---------

DIETHYL PHTHALATE 
1 
DIMETHYL PHTHALATE 
FLUORANTHENE 

---- ---------------~------·------

FLUORENE 
------------------------------------

NAPHTHALENE 
PHENANTHRENE 
PHENOL 
~----·----------- - -------------------------------

PYRENE 
bis(2-ETHYLHEXYL) PHTHALATE 

0 
rj 
::5 
N 
r,J 
.:.) 

-----------·- ---------- -· 

VOCs and SVOCs in Phase I Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

LHS-MW-34 .. LHS-MW-35 LHS-MW-36 LHS-MW-37 : LHS~MW~38LLHS-MW-39 i LHS-MW-40 LHS-MW-41 
,- uis-MW34' LHS-MW35 LHS-MW36 T LHS-MW37 . LHS-MWJB- i -lHS~-MWJS t-LHS-MW4() LHS-MW41 

1oio4!f994 :- 10/04/1994 · 10to4i1~_94 -~ __ 1o~~~~1994_~~u_10t~~~~-9~£~~~4/~~94 I 10/04/1994 10/04/1994 

0.00 0.00 0.00 0.00 0.00 -~-l-----~~0~ i 0.00 1--~~~--

NO [6] U ' ND [6] U ---- -- ---- -+----- --------- --·-
ND[11]U . ND[13]U 
ND [6) U ___,--- . NO [6J U 

----- -·--- ------

ND [6) U NO [6] U 
ND[6]"U- ---- ND [6] u 
NO [6] U NO [6] U 

ND[6] U 
ND [11] U 

ND [6] U 

ND[6] U 
NO [6] U ·• 
ND[6] U 

ND [5] U -N6(5)lJ----f-~io-(5f0---~ N-0[5] U ND [5] U 

NO 061 U .ND-[!1i~---~~J!-~1U +- ND[11}u ND [11] ~-
ND [5] U _ . N[)J5!~ __ ;.~~!?J~JU , NO (5] U 1 NO [5] ~-
NO [5] U NO (5] U . NO [5] U NO (5] U :No [5) U 

u - t..Jo -rsru ---· -- Nof5]u~---"No- £51 u No £51 u I No £51 u I 
r-jo [51 u- · Nb [5]0--~----ND [51 u ; ND [51 u I ND [51 u 

ND [370] U - ND [420] U ND [380] U ND [340] U -~ NO [350] u;No-(350] U NO [360] U ND [360] U 
No[37oTu ·-No £426] u ·- No [3aoj u --· -No r34oj i:f___,--"No[350fi.TiN"o[35oJ u No £360J u No £36oJ u 

---ND(37o) U ·-ND [420]U-- -ND [380JU ____ ND"(:34oflf-·---ND [350] U ND [350] U ND [360] U ND [360] U 
·- i\ioTiioiu ---i\iof42oJu --·--No [3ao1 u -·--No[34oflT_T __ No £350J u 

1 

No £350J u No £36o1 u No £36o1 u 

Nof376JO ·-"No[42oJu - t.io-[3aor-u-· --i\iof34oJlr'-N51356fu~No £35oJ u-- No £360J u No £3601 u 

No [37~1 u ~ N~ 142~! u .. N[)J~8oj_~-~=-~H~_(~4EL~T}JD [35ofli ----"No[35oJ u No £3601 u No £3601 u 
NO [370] U NO [420] U ND [380] U . NO [340] U ; NO [350] U NO [350] U NO [360] U : . NO [360] U 

~so"_ --~ -~- Ni?E2:oJ~ __ -- ~[)j~_a_oru -~~D [34~u~!=~D [350]U ND [350] U ND [360] U ! ND [360] U 
1 

NO [370] u NO [420] u NO [380] u NO (340] u I ND [350) u NO [350] u I NO [360] u I NO [360] u 
No [37ofO -·- -No[42oJ D --·-No (3861 u---"No £3461 "Lf 1

- No £350J u No £350J u -r No £3601 u No £3601 u 
No £3701 u ---No [4261 u ·- "No [3ao] u ~-No £34oTu ______ ND £350J u No £3501 u 1 No £360J u No £360J u 

· go J -- - N-of420]u ___ No [3ao]u-- No[34oJ-u-:--t\io-[350J -u No £350J u , No £36o1 u No £36o1 u 

... N_l)j_~7o)"i.) __ ~_ ~o[42~jQ =~~~Q l~~~J~-=-~D [340)D~~J350Iu ! NO [350] U NO [360) U ND [360] U 
1 

~~ m~t*- , ~~ ::~~t ~ ~g{~~~ ~ : -~~ :~~~ ~~ ~~~~~ 1 -*~ g~~: ~ ~~ ::~: ~ 1 ~~ ::: ~ 
ND(376)0 ____ ND-[4-20] -0 . - ND[380) i:TTND [340]u-IN"o [350)0[ ND [350] u ND [360] u ND [360] u 
NO [37o]u :--ND-[426] u···- NO [JBO] u_j_ ND[34o] u-t- ND[35oj uT" ND[35oj o·- -ND[360] U~ND [366]0-

·- ND[37ofu -~ND-[42oju-:- -NO [3aoru rNo [340)u-t-ND[3-50] u -r,.:m [350f u NO [360] u NO [360] u 
Nof37o1 u- ~-"No142oTD-:---Noi3ao1 ul-No[34oj o~-NDf3-soflTT-No £350J u No £360J u No £3601 u - ----------------------------- ---- --·-·- ------- ----·------~--- ------j------~----
ND[370]U. 160J ND[380]U: 110J 1 110J ND[350]U ND[360]U 110J 0 

l\:) 

~ 
to 
co 
w 



Location: 
--~-- --------------~------ ~---- ------------------
Sample Number: 
---------~----- ----~~---------- ----------
Date Sampled: 
---·------~~----

Depth (ft.): 
---------~----~-----~---------·----- ·------- -

VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 
·--------·-·--------------- -~--- ---------

1,1,1-TRICHLOROETHANE 
ACETONE 
BENZENE 
--- -~--- ~---·-···----

TETRACHLOROETHYLENE(PCE) 
----

TOTAL 1,2-DICHLOROETHENE 
------- ·-··---------- ---~---------

TRICHLOROETHYLENE (TCE) 

VOCs and SVOCs in Phase I Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

. LHS-MW-42 LHS-MW-43 I LHS-MW-44 i LHS-MW-45 I LHS-MW-46 • LHS-MW-47 I LHS-MW-48 i LHS-MW-49 
~ - - ---- -t-- . . - . -:-- --·-· - --·-+ ·-· -------- -- -· . ~-··-··· ·--· --··--··--···- ----------L-----~---

LHS-MW42 · LHS-MW43 LHS-MW44 i LHS-MW45 · LHS-MW46 LHS-MW47 LHS-MW48 LHS-MW49 
. 1 0/0~/1994 + 1 oiOS/1994- ; 1 0/05/1994- : )-O-/OS!1_-~~'!_- ~~ ~1o/~~[199-4 -=J.-~~~~-~!~!~05/1994 1 OJ05i1994-

o.oo 0.00 ... - l 0.00 0.00 .. - -0.00. -- -·---- 0.00 I 0.00 I 0.00 
: I I 

NO [6] U ~ NO [5] U - 1 r\fo [5] U NO (6f u·- . .. ND [6] U- i NO [6] U NO [5] U I NO [6] U 
-ND[11]u r-ND[11Tu __ , -ND[11-]U ~ N6[11Tu -· H --286-----~ 340 i 460 ~[11]U-

N~:~~lU .. :---~~J~)I.J __ :- ND(5JU _:--N~J~lU ND[6]U --ND-[6)i.J--TN5-(5)u--
1 

ND(6fu--

,-- t-J[)J6LI.J.. . N[) ~5! I.J_ ,--- N[) J5]_U_ ·----~D (6!_1.j __ -- -~[)J~LI.J_ NO [~] u I NO [5] u I NO [6] u 
NO [6] U NO [5] U NO [5] U ·• NO [6] U NO [6] U NO [6] U i NO [5] U 1 NO [6] U 

NO (6j u ND[5fi.J .. -· ___ NDj5fiJ- ... -~-~~js}_y __ -~~ ~[)-j~j I.J. -~~~o[6fu--r ND [51 u jND[6fi.J~ 
- --···-- --- ------

SEMI-VOLATILE ORGANIC COMPOUNDS -UNITS: UG/KG 1 

-----·- ·-·- ---- --------- -----~---

2-METHYLNAPHTHALENE 
------------·- ------------ ----·- --- - -----·--
ACENAPHTHENE 
--------------·- ·----------· ---·---------------
ANTHRACENE 
~----

BENZO(a)ANTHRACENE 
BENZO(a)PYRENE 
BENZO(b)FLUORANTHENE 
BENZO(k)FLUORANTHENE 
--- -----···--·---~----------------·- ·-·-- -

BENZYL BUTYL PHTHALATE 
-~---------·-··----~------

CHRYSENE 
-----c---:--c-=c~~--,------ -~----- --

DI-n-BUTYL PHTHALATE 
DIBENZOFURAN 

I ------- ------------ -- ·-
DIETHYL PHTHALATE 

-----~---

DIMETHYL PHTHALATE 

ND [360] U NO [360] U ND [350) U ND [360] U NO (380) U ---NO (36ofu-----r-t.J6 (350)u--i NO (36oju ------ --- - -- ----- . ··---- ----- -- ·- --···· ------- - --- ---------·-. ---~-- ----+----~--~-- -
NO [360] U NO [360) U NO [350] U NO (360] U NO [380] U NO [360] U : NO [350] U j NO [360) U 
No [360] u - f'.io [3601 u - No [35o1 u No [36o] u No [38oj u · -No [36ofu-:No £3501 UT-ND136ofl.J 

-- - - --No[360iD ~ No[360]0 --- No[35o]u ·--No[360J u No[3aoju ----No[36ofu: No £3501 u 1 No £3601 u 
No (36o-J u No [36oj iT- No [35o] u Nri [366] u - No [38o] u ····-No [36oju~ND[350]1JTN5[360]U 
ND [360]0 -~ ND [360] u -- N:o [3501 u ND [360] u NO [38oj u----No [360] u ND (350J u 1 ND (360] u ---

No -f~Eiofu- -· N[) p60) U ~-- N'? p50) U NO [360fU NO (38oj ~- ---N~J~60J ':J _ _._ NO [350) U i NO (360] U 

N£:) [~~~!l.J __ _!'J!J !~60J U NDp5~] U NO [360] U N_l:)p~~J~J- ~~p60) U : NO [350] U ! NO [36~Ll.J __ 
NO [360] U NO [360] U NO [350] U NO [360] U NO [380] U NO [360] U I NO [350) U NO [360] U 
NO [360)U --ND [36of0 - N0-(356(0- NO (36oj U ND(38o)u -- NO [360) U i NO [350] U ND (360] U 

- ---·-·----·· ·-·-···- - -- --·-·-·····-- __________________ ). ---

NO [360] U NO [360) U NO [350] U NO [360) U NO [380) U NO [360] U NO [350] U NO [360] U 

t-.J~j~60J9 = .!'!£:> [~60] u N~J~~O]_U ·- N[) !~~0] u n N£:) (~~0] ~ -~~~ [3~~LQ I NO [350] u NO [360] u 
NO [360] U NO [360] U NO [350] U NO [360) U NO [380] U NO [360] U NO [350) U NO [360] U 

------- --·----- ------· .. ---·--·--- ·--· ------ -- --·----- -···· .. --- ----- ------ - . ,-- -----+----
NO [360] U NO [360] U NO [350] U NO [360] U NO [380] U NO [360] U NO [350] U 1 NO [360) U FLUORANTHENE 

FLUORENE 
--------------------------

NAPHTHALENE 
---------------·-------- -------------------
PHENANTHRENE 
PHENOL 
-----
PYRENE 
~--

bis(2-ETHYLHEXYL) PHTHALATE 

~ 
'!) 
~~ 

~' .rJ 
t·~ *..II 

- -- --- -- ---NO [36o]u ---No £360J u -- No[350] u · No [36oJ u No[3so) u No £36o] u No £350J u No £3GOJ u 

No-[~60ju ;_No [36o! l.J -~- -N[)f~s~ru-_:- -Nt:n~6ol u . Nof3aoru -~N[) !~~~!~ j_No @~~!_lJ , _t-.I!?P~!_lJ __ 
No [360) u • No [360] u No [350] u , No [360] u No [380] u : No [360) u . No [350] u r No [360] u 

--- ND[366juu---,..JD [36o)o--· N[)-[3soro·;· Nb[366j u-i -ND[38oj u lu-ND[36o]D- I NO [350) u I NO [360) u 

_________ m·---~~-- -~~}~6§Lg ~ ~~~H:~r~ -~ ~£:> ~~~Jtg_Ju ~~l~~Jro·~; ~~~-f~!~1 ~ -:--~~-I;!~~ ~-rt~ ~~:~~ u 1 No [360) u 

0 
1\:) 

-.J 
ct::) 
C,Q 
~ 



Location: 
------~~ 

Sample Number: 

Date Sampled: 
-·----------·-- --------~------ ---------------
Depth (ft.): 
VOLATIL:-::E=-o-=-=R-=-G--:c-A-::-:Nc-c::IC,-COMPOUNDS - UNITS:--UGiKG- ----
1, 1,1-TRICHLOROETHANE 
ACETONE 

BENZENE 
----~------ ----------~-

TETRACHLOROETHYLENE(PCE) 

TOTAL 1,2-DICHLOROETHENE 
----- ----- --·-··- --- -- - -------- ··-·· 

TRICHLOROETHYLENE (TCE) 
·---------~---- ---------

~SEMI-VOLATILE ORGANIC COMPOUNDS=LiNITs-:uGtKG 

VOCs and SVOCs in Phase I Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

-_-. L. ~s __ -IVI_~~~-~-~ ~H~-~_M-_VIJ-51 ____ ~ _ _t-t_S-IVJVIJ:~~ ~-----_-~ __ H ___ ~--~w_ --~~-; .!:_ H~--M~--~~'! +- LHS-MW-5Ct:QtS-MW-56 1 LHS-MW-57 
. LHS-MW50 : LHS-MW51 , LHS-MW521 LHS-MW53 : LHS-MW54 : LHS-MW55 LHS-MW56 i LHS-MW57 
· 1o/o-511994-:-1oio5!1994 _1oiosi1994 ~ -1oiosJ1994-r-1-oTos/1994 I 10/05/1994 1 10/05/1994 : 10/05/1994-

-· --- ·----"·--- - --------- -: ..... ··---------· --- . . -·---·-----------·-'------·----------t-----~--f------·-------

0.00 _____ ~_._~o o.oo o.oo ____ , -----~()_____; o.oo 1 o.oo i o.oo 
I ~ i 

------------ -+·---·-·------ ·-- ...... ·• ----·---------·-·---'-~---1---------+--~------

. ~J~LU _ -----~~_l~~- . ~ ---~0 [5) U N[)J~J~- ____ -~~J6~_ . . NO [5] U J__ NO [5] U ! NO [6] U . 
ND[11]1J ND[11]U ND[11!U 13 NDI1~]U ;_ f\J[)J)_!J __ ~ __ L__f'.J[)J~1Jlj __ L _ _NDJ~~1~-
ND [6] u NO [6] u NO [5] u NO [5) u NO [6] u NO [5] u I NO [5] u i NO (6) u 
NO [6]U. -- NO [6] u ND[5ju 3 J ND[6]u--: --N-D[5fiT--T NO [5] u r-ND16)u-

____ , _______________________ m _________ •+• --------------· • ·-- • ------ ___ .., __________ ,.___ I 
NO [6] U NO [6) U NO [5] U .. NO [5] U NO [6] U . NO [5] U i NO [5] U j NO [6] U 

No [61 _u -~o [61 u _ ~£5!~1_9~- . _ .. ~o !5) l! __ . _ ~~ I6J~-~ ~- =~o[5TtJ~---ND15fu_T_NI5T6~ 
l 

I 

~!'-1ET~YLN!-PHft-!P._~E-NE----~~ -~==---- N~ [3701 u No [380] u ·- - --23o-J No [3~01 _9~ :-~~~-~~oiP ;=:!JE(360J uDo [3601 u ~ No [3701 u 
ACENAPHTHENE - . - - - NO [370] u NO [380] u 360 J NO [350) u I NO [400] u T NO [360) u I NO [360] u i NO [370] u 

ANTHRACENE --~---~-==--==~~===~=~~u ----- - - -· N~J3?9fli==f'J~!~8~fu -· NO [~~OJU -· ~~j~-~~-~~=}iEj~~~~=T-ND-[360] U I NO [360] U NO [370] U 

BENZO(a)ANTH~_~EN_§ __________________ -_ N.~. [3···70_!_ .U .... NO [380!_~ N~-(3?g~ U t-J~J3~. O ___ ]_l!_. --~~~00]-U . NO [360] Qj NO [360] U NO [370] U 
BENZO(a)PYRENE NO [370] U NO [380) U NO [360] U NO [350] U NO [400] U NO [360] U NO [360) U NO [370] U 

BENZO(b)FLUORANTHENE --=--====----- - N~ 1~791 u-. NO [380] u N~I~9j u -- N-DI~~ei u=~ NEI~~ru --;---NO [360] u J NO [360] u NO [370] u 

BENZO(k)FLUORANTHENE ------ - ----- NO [370!_~ -- ~~!~~OJ u N_~ P~91l1 --- f\J~ !~~~J_U ___ N[)_I~~l.l!. NO [360] u I NO [360] u NO [370] ~ 
BENZYL BUTYL PHTHALATE NO [370] U NO [380] U NO [360] U NO [350] U NO [400] U . NO [360] U 

1 
NO [360] U NO [370] U 

CHRYSENE ----------=====~=-==~ _ __ _ __ . _-_N~ !3-j_oj U. _ -~~j~~o_i U . _ ND l~?~Jq =- ND j~5~fQ_-:-=~~_I~~o]'_lJ~=_!ID [360] U ND [360] U NO [370] U 
DI-n-BUTYL PHTHALATE NO [370] U NO [380] U NO [360] U NO [350] U NO [400] U NO [360] U NO [360] U : NO [370] U 
DIBENZOFURAf...f _________________ ---------- --- -- ·-ND [37o)u - NIS[38o) u --- -596-- -- ND[3-5o]"0 --ND[4oo]u-. -ND[360] U ND [360] U NO [370] U 

DIETHYL PHTHALATE - -- ----- --- -N-D(370j U . N0[38oj u-· Nor36o]U ____ ND[35ojiT ____ ND [4oofu-, NO [360] U 1 NO [360] U I NO [370] U 

DIMETHYL PHfl-iA:iArE________ No [3701 u No [380J u - No [36o] u - No [35oj u : f..Jo [4oofu : -No [36o]Lii-NDT366]ul-r'Jo-f3roflT 
FLuoRANTHENE ------- _____ " ___ --86 r-- -- --Nof3ao]u-- - -3foo----~--No [35ofiTT-f1Jo [4oo]u · No [360J u 1 No [3601 u I No (37o1 u 
FLUoR~---------------~---·--- - - ---:----r'JDT37oJu ~--Nof3so]u-- ·-· --1-36-:J-- -:- f'.iof35oru ___ NoT4ooJD --No [360J u No [3601 u No [370] u 

NAPHTHALENE ------ ~------------ ----------- -- --T-N6(37ofiJ -~ -ND [38ofli-,.- - ··- 470-----~-N6[35ofi:T -ND[4oo]D. ! ND [360] U NO [360] U NO [370] U 
PHENANTHRENE ----------~--------------- - ---- -- -- - -:- NO [376)0. NO (3BO)U -4600 ___ i-ND-[35-oj tT ___ ND-[4ooju i NO [360] U ' NO [360] U NO [370] U 

f:ll-iE:NoL ----- ---------~-- -------------- -"- 'NDT37ofu- : -f\Jo-f3so] u- ---No-[36-ofu ~--No [35oftT-- f\Jo[4oofu T No [360J u No [360J u No [37o1 u 

PTRENE------~----~-------------~- ~-~=-~ ~~:--No@79!Q--~-NI:n3ao1 u -1:~~o~-~~~-N~J~59fu~~--N~j~~oi~Ii!o [360J u No [360] u No [370J u 

bis(2-ETHYLHEXYL) PHTHALATE 270 J 120 J NO [360] U ! NO [350] U 320 J . 54 J 36 J NO [370] U 
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VOCs and SVOCs in Phase I Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: i LHS-MW-60 LHS-MW-61 
sample Num-ber:---------------- --i.HS~MW6o L.l-is-MW61 
Date Sampie_d: ________ -------- ---:-10/05/199-4 10/0S/1994 

------------------------------1-- ------ --
Depth (ft.): : 0.00 0.00 
VOLATILE ORGANIC--COMPOUNDS- UNITS: UG/K(f ___ _ 
1 '1 '1-TRICHLOROETHANE ______ ----- -------~-- ---- --<-- NO [6) u ND[5) U 

ND [11) U 
ND[5] U 
ND[5]U 
ND[5] U 

ND[5) U 

ACETONE - - ----ND-(11)"tJ 

BENZENE 
- --------···------~~----·--~- -·· 

TETRACHLOROETHYLENE(PCE) 
----------------------- -----------------·-
TOTAL 1 ,2-DICHLOROETHENE 
---··-·--------------- --- -····- -------- - -- --- ----------

TRICHLOROETHYLENE (TCE) 
------------ ------------ --------------- --------------------------.-

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 
----------

2-METHYLNAPHTHALENE 

ND[6] U 
ND [6) U 

ND[6]U 

ND[6] U 

ND [380) U ND [350] U 
I --~---~--- -------------------------------- ---- ------

ACENAPHTHENE _________________________________________ N_~l38eJ '! ~D @~~)!:!_ 
ANTHRACENE ND [380] U ND [350) U 

-------------- . -------·---~--- -------------~---

BENZO(a)ANTHRACENE ND [380) U ND [350) U 
----------- ----·- -- ------------. --------

- _ -~- __________ _ _____ N[) ~~8~) U_ _ _ ND [350] U BENZO(a)PYRENE 
------------------ -

BENZO(b)FLUORANTHENE ND [380) U 71 J 
-------- --------- -------- ---- -- ------------------

BENZO(k)FLUORANTHENE ND [380) U ND [350) U 
- --- -- ----- ---- ------- -- -- -----
ND [380) U ND [350) U 

--------------- ---------------------------------
BENZYL BUTYL PHTHALATE 

I -----------

ND [380] U ND [350) U 
---- ----- - ---- - -- - ------

CHRYSENE 
I -------- -- ---------------------

ND [380) U ND [350) U 
I - --------------------------- - -------- --- --------
DIBENZOFURAN ND [380] U ND [350] U 
DI-n-BUTYL PHTHALATE 

---~ ------~----- ----~ ------- ---------- -----------------------
DIETHYL PHTHALATE ND [380) U ND [350) U 

I ----------------------------------- - ------------------------
DIMETHYL PHTHALATE ND [380) U ND [350) U 
- ----------------------------- -· -·----------·· ---·---------------
FLUORANTHENE , ND [380) U ND [350) U 
~ ------------------------- ---- --------------------------

~~ENE --------------------------- ----~!? E~~!_l-l_ ___ ~~ (350!_~-
NAPHTHALENE , ND [380) U ND [350) U 
PHENANTHRENE ---------------- -------- - --- ND [380) U -:- ND (35oju 
PHENOL ----------------~:-~~~~~(~~~! iT:-B~-@_5~L'!= 

PYRENE '--t-J~_(~8~L~_L_NEJ~?~L~--
bis(2-ETHYLHEXYL) PHTHALATE 890 J 42 J 

'"""' ··~ 
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Location: 
- ~--~-- ----- -~-----~-

Sample Number: 
-------------·----·-
Date Sampled: 
-----------· ---- ------------~------ ~------------

Depth {ft.): 
VOLA TILE ORGANIC COMPOUNDS - UNITS: UG/KG ____________________ ._ _____ ---------

-----~----~-

VOCs and SVOCs in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

47S801 47S801 47S801 47S802 ' 47S802 47S802 : 47S803 : 47S803 

47~8o1 <o-o.5) : ~is~o1 <1-~f: 47s~~1p-6) . 47s8o2{o-o.5) ~ 47~so2!E~F-4?sso2{3-5) l ~7s803(0~Q.5)[47s8o3(1-3) 
07/27/1998 07/27/1998 07/27/1998 07/27/1998 07/27/1998 • 07/27/1~ 07/27/1998 i 07/27/1998 

0.00 
- ·---~-~,.----~-------~---~- --~------r--~-

1.00 3.00 0.00 1.00 3.00 ; 0.00 . 1.00 

1,1,1-TRICHLOROETHANE NO [5.6) U NO [5.4] U NO [5.6) U NO [5.5] U 
NO [22] U 

NO [5.5] U 
NO [5.5] U 

------ ~~---~- ~=--==1=~~-===L- ==~= 
_n __ N~J5.~!_ U NO [5.8] U 1 NO [6.1] U i NO [5.8] U 

-----------~~-----~-~~--------- ----- --- ----- . 

ACETONE 10 4.9 8 NO [22] U NO [23] U NO [24] U : NO [23] U 
---~----------- ------------- -------------- -----------

No [5.4]-u ---N£ff5.8J-tT: ---tJoT6~1T~--No[5.sfl.J
No [5.4J u -- No-[5.810 · ·No[6.1fu_T_No[5.8Tu-

BENZENE NO [5.6] U NO [5.4) U NO [5.6] U 
TETRACHLOROETHYLENE(PCE) NO [5.6] U NO [5.4) U NO [5.6) U 

--- -- -- - -- ~--

NA NA .. NA --- -----NA~-·----~NA·-----t---··N~ -- ---- ·-··· -----
NA 

---~-----··- -----------~---------~---- ··--

TOTAL 1 ,2-DICHLOROETHENE NA 
NO [11) U NO [11] U ND[11]U_~-~~l~2]U~-=~-ND-[12]U : ND[12]U NO [11] U 

-----------~-------------~- ------- ---------------------

TRICHLOROETHYLENE (TCE) 
----------

• NO [11] U 

SEMI-VOLATILE ORGANIC COMPOUNDS -UNITS: UG/KG 
- -- ------·4·---~---.-J_-__ _ 

NO [370] U : NO [360] U NO [370) U NO [370) U NO [360] U NO [380] U NO [400] U NO [380] U 
NO [37oju- : ND(36o] U - -NO [37oj U NO [370] U NO [36ofiT ___ ND [380] U i NO [400] U NO [380] U 1 

I ---~----~----~--~--~----

2-METHYLNAPHTHALENE 
~~------------ ---- ------- -------------~---
ACENAPHTHENE 

·r-.ioT370fu · -- No p6o] u t·No [370J u No (37o]u ND [36oft.T~tJo [386]-u-~No [4oo1 u No [38o1 u 
N-0 [37oj u- - NO [360] u. -· --t-JD [376] u·--- . NO [370] u NO f36ofu·~-ND [380) u NO [400] u NO [380] u I 

ANTHRACENE 
8ENZO(a)ANTHRACENE 

NDj1~~ju __ N_Dj1~~~~ ~. N[) f1~~ju NO [180] U N£? t1~_~l_u~-;--~[}[190fu--ND [200] U NO [190) U 
NO [370] U NO [360] U NO [370] U NO [370] U NO [360] U . NO [380] U NO [400] U NO [380) U 

---------------- -------------·-
BENZO(a)PYRENE 
8E-NZO{b)FLUOMNTHENE ---~-

No [3ioj u - No [36of u No [37oj u --No [37o]u f\lo [36oTu··-,-No- [380J u No [400J u No [380J u 

No [37oj~ -~-~~1~6o]"u ~ __ No [3_70J u · · __ N_D !~?oJ u Nbf360L~--No [380J u __ N_J?_l400J u : No [380J u 
1 

-~-----~~--~-----~--. ~------ -

8ENZO(k)FLUORANTHENE 
I --------····--------------
8ENZYLBUTYLPHTHALATE 
CHRYSENE NO [370] U NO [360] U NO [370] U NO [370] U NO [360] U . NO [380] U NO [400] U NO [380) U 
DI-n-BUTYL PHTHALATE ND (37oj ·u -·- NO [360] U -·- NO [370) U NO [370] U NO [360] U-1 -ND(380ju-N6 [40ojU:-ND[386jLJ 

ND[37o]u f'.lo[3sofu _____ No[37olu- ··No[37o)u No[36oru·: ·ND[38o]u No[4oo]u : ND[38o]u 
~~------------~------------------------~---· --

DIBENZOFURAN 
NO [370] U ·- NO [36oj iT·- NO (370) U ND (370] U NO [36of U--:·-·,:,io[380]u ___ N5(4oojLJT-NO [380] U 

----------------------~~-------- ------~--

DIETHYL PHTHALATE 
DIMETHYL PHTHALATE No t3-ioJ ·u No f36oJ u No [37o] u · No [37oJ u No [36oru·--·--r..u:5T3aoru-·-No f4oofu_!_No [38o]LJ 

No [3-7oj u ...,- Nc>r36oj u - No-[3iofu~-·---No [370J u No (36ofu·· ND[38oru·;-·No [4ooj u ~ No [3801 u 

NO [370] U NO [360] U NO [370) U NO [370] U : NO [360] U ·-NO (380) U ·~-Np (4oo)U ·r ND(38oju 
No f37oru No-f36oi u ·--N-oT37oi u :-- -No f3icii u ~ f'.lo136ofu--,-No[3Eiaru:-~No[4ooflJT" No [380J u 
No [3701 u No f366J u No [370J t.J :- -No-[3701 u · No [36oi u ·-- N£:f[3aofui--NoT4ooiu_[_No[38ofU-· 

FLUORANTHENE 
FLUORENE 
~--~------------ ~ ---· --------------------------------
NAPHTHALENE 

-~~----·- -------- -·- ---

PHENANTHRENE 
~~-----···------·-~-----·------~----~---~- ·----------- --- ----- ---------- ----- --- -------~--- -------· -- ·--- ---------·--·-·· ··---·--· ---- .. -·-----··-----·-··---~-----.....-o~ 
PHENOL NO [370] U NO [360] U NO [370] U NO [370] U , NO [360] U ! NO [380] U 1 NO [400] U 1 NO [380] U 
PYRENE~-----------~-----------~-----~- - ~-- · -- f\lb[37oJ u No-(36o]u No [37oj u- ·- ·No [37o] u ·-:---No [36ofiT-. No [380J u IN5140of5-t-No [380J u 

bis{2·~-ETHYLHEXYLYPHTHALATE----~--~---~- -- - ·--- NO [370] u· .L ND[360)U N"D [37oj u -- NO [37o] if ~NO [36oTtT-~ND [380] u I 430 i NO [380] u 
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VOCs and SVOCs in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: 47SB03 LHS-3-01 LHS-3-02 LHS-3-03 LHS-3-04 LHS-3-05 i LHS-3-06 ! LHS-3-07 : LHS-3-08 
---------------------------- ---------------------------------- -- - --- --- -·-- ----------------------- , I -~~-~---

sample Nu~b~---------------~-----~ ------~--~7~~0-~(3-~~~--L!i~~~~--- ~-~~-3-~_2__, ':_t:IS-3-03 __ ~_!'iS-~-O~ __ J __ ~HS-3-05 j LHS-3-06 i LHS-3-07 i LHS-3-08 
Date Sampled: __ u ____ __ _____!! /27/19!8_J_E_~~0_9}1_~9~--~1 ~~~/1 ~~~-, 01/~91!~~5 ,_ ~~-/~9/1~~~-~-~~-~~~19~09/19~~~!1 0/1995 ! 01/1 01_1995 
Depth (ft.): -~------ 3.00 _ ___ _ 0.00 _____ _ 0.00 _ 0.00 _ . _ _ -~~00 _______ 0.0~-~ 0.00 j O.OO_L~~~-
VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG . i ! I 

ii~~~oRo~HAN~ - - ~- ~~- -=-~f~~ ~~~mr ~~~~!t~- ~~~~~~ ~~~!flf ~¥~~ :-ii~~~Yi~~~~~i¥~!~ 
---------------------------~-~----- --- ------ - --·---- ---------- -- - ------ ---· ----------- ------·--t~-------~-----------------

TETRACHLOROETHYLENE(PCE) ___________________ t-j~J~:~ll! _ N£)_[_19] U Nl? [101U . _NO [9] U N~_[~~ Lj ____ f-J£:)J~':J_j__!-!£:)!~_J._ NO [6) U ' NO (8] U 
TOTAL 1,2-0ICHLOROETHENE NA NO [19] U NO [10] U ,. 63 NO [10] U NO (8] U ' NO [9] U ! NO [6] U NO [8) U 

ffilc'HLc>Ro~_f_!iYCEriiE(~cE~==--==--- _ _ ______ ~:- -"!~F2J_Q~LND[19i u No [1o1 u 7.5:* No [1of~ -~ NJ:)_rs]u:ND[9)ut No £61 u No £81 u 
i 

~--- -·----·--

SEMI-VOLA TILE ORGANIC COMPOUNDS - UNITS: UG/KG : ! ' 

2-METHYLNAPHTHALENE 
ACENAPHTHENE I - -ANTHRACENE 
BENZO(a)ANTHRACENE 

.. ----~-------~ --

BENZO(a)PYRENE 
BENZO(b)FLUORANTHENE 

----- --- ... 

BENZO(k)FLUORANTHENE 
--------------- ----

BENZYL BUTYL PHTHALATE 
-----~----·--------·--------- -- . 

CHRYSENE 
--- -----~------------

01-n-BUTYL PHTHALATE 
-----~---~----- -

DIBENZOFURAN 
DIETHYL PHTHALATE 

-----------

DIMETHYL PHTHALATE 
FLUORANTHENE 

No [3901 u No f12oo] u c No £6801 u · rilo [61-o) u · No-r64oru -No"f53o]uiN~uTNo- [4301 u~o-r53o1U 

-~--~~-f!t~rg-~z~ ~-~~g~~~-: -~g~:~~~-~--~ ~~-~:-~~~ ~-=~~-t~~~rg~-~~1~~g1-~~~ ~:~~~ ~ 1 ~~-~:~~~ ~: ~~ ~~~~~ ~ 
- - - ---rilo f39ofti -No c12ooj u-No [sao] u - -Nb {ti1 oftT -Nrif64orlf 21 o J ; No f620J u 1 No f430J u 1 21 o J -~ 

---- -No[2oofli ;-N-o[f2oo] o-·No[ssoi t:f~ No [61-ol u--No-[64o]iT--~2oo J- ;-No[620J u 1 ND£4301 u · 26o J 
No[39oiu ____ No[12ooro· - f1-o x --No [s1o] u: No{s4o) tT -----4ao-J --~J-~No f43Qfu~1wo-

. - __ :_ •~t-J~ [3s·arg---N~J1to~f9~~-~r:>ls-~~I~=~~ f~_1_oj_u =~~}~4ofg-~ ---17D.i-iNDf62o] u i No f430J u 39o J 
NO [390) U NO [1200] U NO [680) U NO [610] U NO (640) U NO [530] U i NO [620] U i NO [430] U NO [530) U 

~=~t-J~J~~O] u -=~~E~~~f~--- ---~f~ J ~=~~-N~@"1~IQ_~_N~~4~!~-~~- --~~0 J i 130 J : NO {430) u i -1~ 
NO [390) U NO [1200) U. NO [680] U NO (610] U NO [640) U NO [530] U 1 NO (620] U: NO [430] U i 190 J 

· -----No[39oJu-NoF2oofu · No [6soru·--r~~DT61o]u-i..Jo-rs4o1 o---No-[5301 ~No rs2o1 u I No £4301 u: No £5301 u 
· No[39ofu- NoTi-iool t:f' No rssoju--No £61-o] o -;·-No-[64o]u--t..Jo- f53Qf u 1 No [62o1 u I No (436fDTN5(53ofU 

---·--~gr~:~-s=~~zgff~%~r~-~~~~1~;~-tT~~~§-~~~m~-=~-~2;88~T~-~=B-~~~~]U 1 ND3~~~] u I ~~ ~:~~~ ~ : NO/:~~] u 
_j_ ______ -------- ----·---- --------- _, __ -------------- ·-- ····-- --·- --- ----------------- - - ______c-----~---

: NO [390] U . NO [1200] U NO [680] U NO (610] U NO (640) U NO [530] U i NO [620] U 1 NO [430] U , NO [530] U 

=~~~~~~~~~~~-· --··- --~ ~- ... . .... -~~i~~:i~l~-mt~~~~~-~gtml~ -~~~m~~ :[~*-::3~~~~~:1~~~: ~ • !!:H! m:: ~::~ 
FLUORENE 
-~~~ 

---~-------- _ -------------No[39o]IJ -N5T12oo]u; --- 1-60 i --~-No [6-1o]u-· ----87 T - -----1-260-- 21o-J , -No [4301 u i 2200 

bis(2-ETHYU-iEXYL) PHTHALATE -------------r-No(39o)D---:-NoT12DO)U~ND[686ju- --- 64-T --· -15oJ ___ -N0[530] U I NO [620] U I NO [430] U i NO [530) U 
PYRENE 
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VOCs and SVOCs in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: 
------------------------ ----·--· ___ , _________ -----------~--
Sample Number: 
-----------·-- --------------~------~-- -···-

Date Sampled: 
------------ -----------------~- -------- - - -
Depth (ft.): 
---~-----------------

VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 
--------- ... ------ ---

1, 1,1-TRICHLOROETHANE 
-------------------- --------------------------
ACETONE 
BENZENE 

-------------------- ------------ ---
TETRACHLOROETHYLENE(PCE) 
----~----- ------------------------------------

TOTAL 1 ,2-DICHLOROETHENE 
--- ----------------- -- -------- ------
TRICHLOROETHYLENE (TCE) 
---------- ----- ·------ --------------------------------------

LHS-3-09 LHS-3-10 LHS-3-11 . LHS-3-12 ' LHS-3-13 . LHS-3-14 j LHS-3-15 I LHS-3-16 : LHS-3-17 
- --- ·--- - . --- ,_ --- ---- --:-- -- -- ---~--------r---- ----------r-~--------

LHs-3-09 LHS-3-1 o LHS-3-11 , LHS-3-12 LHS-3-13 , LHS-3-14 , LHS-3-15 I LHS-3-16 , LHS-3-17 

· o1Ti~~~~~~~~ o111o/19_9_5- o1/1ol1995-):o111ol199-~~- o111~~~~~-=~1?1_~If~95l 01/1~1995 i_o111o11995 i o111o11995 

0.00 0.00 . 1. .. ~·~~- _,- _ ~_:~~------'-· 0:~0 -~~ __ 0_:!)~-~~~ 0.00 
: ! 

ND[6]U 12 
~ f\Jo[12fu-; NO [13]U 

ND[6)U ' ND[7]U 
No-r6n:,- T No [7] u 
------------~--- -- . -----

NO [6] U NO [7] U 
NO [6] U NO [7] U 

No [6J u 1 No [6J u . No [121 u . No [aiu-;---No-I7J u -t-No[?Ju--+-NDTaru-· 
-------- ... ····----· ·····•-·. ------- ·····-- ---··----r-;· -J-------------'-----~ 

NO [12] U NO [12]lj ~. ND[24]U __ NO [15]_~_!__N'?f~~!lJ_j__t-JD (~4!~-l f-J_l:)J~5!_~_ 
ND[6]U ND[6]U : ND[12]U ND[8]U ! ND[7]U I ND[7]U ! ND[8]U 

---- ------- -·- .. ··-········--f--···----------~-·------··------T----------

ND[6)U ND[6]U ND[12]U. ND[8]U : ND[7]U ; ND[7]U ; ND[8]U 
-··- --- -. - . ---- --.- -- ----- ----- -- - --· ------+---··-----+-- f 

ND[6]U ND[6]U ND[12]U i ND[8]U : ND[7]U ND[7]U l ND[8]U 
ND (6] U ND-(6j U-- ·- ND [12] U ND [8]lii--r;.io r7TiT' ____ ND(7)u-~ ND [8] u 

- ~!:------+- --------·- ------~---------_.J....-··---------1--------

~-------------- ---~ -------~------------------ -·--- __ .J _________________ _ -- r-
SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 
2-METHYLNAP-HTHALE,;-iE ____ - ------------~-- -- --- . NO [39-o]u . NO [440(U - NO [380T l.r NO [41 of t:r ND-[i9ojlT'No [s1oTu]ND [450] ~- ND[476]D1-ND [SOO] u 

ACENAPHT~fENE -- ------- - -- ---- · ND[39ofu · No [446] u-' No [3ao1 u No [41ofli · ~u5[7.-9oJuTNi:q51oru--38o :1~ No [4701 u 1 No [soo1 u 
-~~~----- ----------------- -----·-------------- ----- --------- ------ ---- ··-··- -------· --- ~-- ----------------~- --- -- ------- ------ ------!-·····- --------------+----·-- ·------·--·------~-~-----
ANTHRACENE NO [390] U NO [440] U • NO [380] U NO [410] U NO [790] U i NO [510] U ' 850 , NO [470] U : NO [500] U 
sE-Nzo(a)P-NrHRJ\cENE --- ---- - - - -- - -- ----14o .J- --r\Jo-I44ofD1 No [38o]u :-No f41ofU-7-Nb[79oTTT! -f5o T-1 --23oo-: Ncq47oJ u 1 No [soo1 u 
sENzo(a)PYRE_NE _____ ~ · -37o J - - No [44on:J ' ND[3aoTu --No-[41-oru j_ N-o-[i9o]LT'-- 16oT-, 21o~o ~T No [4 101 u : No [soo1 u 
------------------------------ ~--·· ·- - -- .. -.- - ---L ---- ------·········-··--···. ·---- -·- ---------·-·-'··· -. --. - ----r--· --~···-~---------~~-· ~--~ 

BE_t-JZO(b)FLU<?~_f'J!I-:J~t-JE 670 __ . N~ !440JIJ_: NOJ3~~Ll! ,_ N[) !~~~J~~_f'J_Dj!~Ol_l!_~-- 30~ ~- -t---~90~~J _ _ND 14!01 _l!_j_t-J~_[500] U 
BENZO(k)FLUORANTHENE 330 J NO [440] U NO [380] U . NO [41 0] U NO [790] U 110 J I 1400 ; NO [470] U ! NO [500] U 

~~Nzv[s-uT)'_L~Bf~~~r_§_________ _ __ _ ~-·•:· No [~96]9_~ N~i~~9IQ_:_N~ !~8_ol_l!~-~~f4-1ofQ=~E1!~gEi~~}io[s~1~1 u i No[450fuTND[470fu~ND[5oO]tT 
£HRY~~~-~--------~-~-- _______ -~7_()u~---,NO_t4~0!~.-~[)_p~g!_I.J __ _N_l:)J~10]U ~--!'Jl?J?~91_l!_~ __ ?10J . 2700 i ND[470]U! ND[500]U 

~f~~~~~:~~:HA~_!_E ------- -------. . ~~ H~~~g ~ ~-~ ~::~1~ ;- ~~1~~~~~--~~i~}~{~ ~ ~~~~~~~-r~K~~~ ~~ ~ . ND1 ~~~] u~f~~l*'-~~~~t* 
DTETHvCPHTt:IP.L.A=rE--~---~ ---- ----- No[39oJu :-1\Jo f44o]-u·-N-D[3sofu- Nof41oTDTNo[79oi li;-No[51o)u : No [450J u 1 No [4-701 u 1 No [soo1 u 

DIMETHYL PHTHALATE :=~-==--· . -u • --~-NDj~9~fQI~~~4~~!9~N~J~~oTu_~_f'J~f4}~iT~N_i?j~gfQ~~N~J~-Ol'-U_ND [450) u I NO [470] u r NO [500] u 
FLUORANTHENE __________ -~-----4~~ _~ _ _No (440L~ __ N[) !~~eJ~-· N[) ~101 u 1 ~~?~-~.Ll!_.!_ ___ 47o.J _ _L 49oo 1 No [4701UjNo150o1U 
FLUORE~- - I NO [390] u I NO [440] u I NO [380) u IND [410] u I NO [790] u I NO [510] u I 400 J I NO [470] u NO [500] u 

~~r:I-:J!~ALE~§=-=-=====--==~ -~~==--- n~ =-----N6-J~9~!_ Q- ~N[) !~~~[~(~NO (3~oro ~ ND [~ 10LY (_f'J[)~E~9l_~T~ NO [51 OJ Y_L N[)[4~-~J~-~EL~-~!~1 NO [500] u 
PHENANTHRENE 150 J ! NO [440] U 

1 

NO [380] U i NO [410] U 1 NO [790] U . 240 J i 3400 ! NO [470] U NO [500] U 
~~~<?I_=-=--·---~----·--------- --- -·~ t-J~I~~arqt-NDI4~o1y-:- NO [3~~rQ:~~N~1~T~F~TN_~E9~EEI:~o[~T~Ll.J~ [450] uj_ No [470] u Nl?_[50EJ u 

PYRENE . . _________ n- ~----~ --~?9 ____ ~N!?J<1_~~Ll). ~[) [38gLl!J_N~J~~~!~l_N_Dj7~E1~~-----~30 : 6800 i ND [470] U 1 NO [500] U 
bi5(2-ETHYLHE-iYL) PHTHALATE - ! 66 J ; NO [440] u ' NO [380] u : NO [41 0] u i NO [790] u i NO [51 0] u I NO [450] u NO [470] u i NO [500] u 

~.:; 

~ . ., 
.;)\.., 

'·} 
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VOCs and SVOCs in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: . . . . . .. . . : . LHS-3-18. LH5~3-19 ! LHS-3-20 LHS-3-21 .. LHS-3-22 LHS-3-23 i LHS-3-24 I LHS-3-25 i . LHS-3-26 
Samp-leNumber:--------~-- --~--------- - --r LHS-3-18- i..i·fs--3:19 .. LHS-3-20 c·-LHS-J-21 . LHS~3-22--LHS~3-23 : LHS-3-24 I LHS-3-25 ;. LHS-3-26-
bate sampled:-~------------ - ----------- ··:-o-~11-oi19-9s'.·o111ot1995, ·o1-t1oh-99s ___ o1/1ot1995 ·-o1t1ot199s~-o1i1oi199s- o111ot1s95 r o1t1ot1995ro-fi11t1995 
-····---·-------·---------··--··--- ....... ········-. .. - . ,. ·····-·--··-··-~-- ............. , .. . .. . .. •····-·---···-----t------·-··01--- ----·-· 
~~pth (f!._): ---·~--- -~---·-- -·-·------ _.... 0.00 n •• --~.00 L.. 0.00 0.00 0.00_ . ___ o:.~~-- ~ 0.00 i 0.00 I 0.00 
VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG : · 
1,1,1=TRICHLOROETHANE_____ ND [7) u· .. ND [6) U ~-NO [7] U ND [9) U ND [1.1) u· ·--NO [ap:T-t- ND [8) U I ND [9) U ND [7) U 
--------------·------------ -----··-··----- ------- --------------;------- --- - - ----------~------------.1. 

~(;~T_9N~--- __ __ _ _ __ __ __ NO [14J U NO p2J U . NO p4J U NO [19) U NO [22)U .. _NO p7J U_ f_t-J_DJ~~~ NO [18) U 1 NO [14) U 
BENZENE NO [7) U . NO [6) U NO [7] U NO [9) U NO [11] U . NO [8] U : NO [8] U ~ 8 J NO [7] U 
fE"fRAcHtokoE1HvLI:-r\iE(PcE)- No r1J t:( · No r6l u · No [1]u No [9] u No [111 u·-- No[ap:J--r -No[SfD r No [91 u l-No-[7]1T-

!C?T~~ ~-~~gi~J:i-~<:>~C>~BE-NE - ------ No T7fu Nr:i !sTu --- __ No [7J u .. 19o f\ID_ r~1TQ=:_-~o18ffr~l__!i~J8l u I_ No ~!~-L-~o [71 ~ 
!~~HLO_~<:>EI~!~~t-J~ ~~CE) . ~[) E! u ... t-J~ [~)LJ__.i._ NO [7) u 8 J. NO P~J.lJ ... - !'J~J~J_l) __ ~ NO [8) u ~ [9) u ~-E!~ 
SEMI-VOLATILEORGANICCOMPOUNDS-UNITS:UGfKG -·----- . - ... ---··-----·-- -- --· - ----- --- ----,------ ; ! 

·····-----·-------·-· ·····- . .. . . . ... -·· ........... , .. .. .. ....... .. .. .. . ... .. ······--··-·- --~ --····---··-j_ ____ .... . 
2-METHYLNAPHTHALENE . NO [460) U NO [390) U NO [450) U NO [620) U NO [740) U NO [560) U NO [510) U i NO [600) U I NO [470) U 

~~~:~:NE ~ -- .. =-~== . ~~1:~~ ~~~~~~B=~1l~~r~ ~~~:~~F~~~1m~r~[~~~e~~l::~:~ I ~~l:~:~ i ~~l:~~:~ 
=~~~~::i~~~~::::!NE--. . .. -.. . ··-- ... ~·- •- .. . ~~ !:i~l ~' ~HiHl~ -~!!:~~= ~~IHR~ ~~1~J~t~I~~:~:I ~~l~l ~ ~~ ::~~l ~ I !!~& ~ 
sENZO(k)FLuoRANTHENE ------- - · t.io [46oru " 1'-io [39ofu-·No[45ofu · ·-No[62o1 l.i. ----76- ::i --:No[s60fu- s2 J 1 No rsoo1 u No [4701 u 

BENZYLBUrn PH!_~~~f~~ _ ~-~-=--~==--=--- .. __ _ ~[>_[4~~fQ ~N~_l3~oj-g~ _ _f·iD(~~~~-~-~~~2~l_l!~ Nb[74~l~2EJ~~OJ U • ND. [510] U J ND [600] U ND [470) U 
CHRYSENE _____ _ ________ .. N~.i~~~!~ , .t-J~ . .@~~!~EJ~~~-_!"~_i~~~!_~N'? [740] U i ND [560) U NDJ510) U I ND [600] U ND [470] U 
DI-n-BUTYL PHTHALATE NO [460) U . ND [390) U 1 NO [450) U NO [620) U NO [740) U: NO [560) U NO [510) U I NO [600) U NO [470] U 
DIBENZOFURAN ------- ND[46oj U :-r;.Jo(390) Li: N0[4-50)Ti-Ni5(62o]TT--ND-[74oru-!t:io-[560) U ND [510) U I ND [600) U ND [470] U 
DIETHYL PHTHALATE ----------- -------------- : ND[466j U rt·.JD-[39ojtT- ND (450fU~No[62oTu-:--NDTi40] U. ND [560) U: NO [510] U 1 ND [600] U ND [470] U 
DIMETHYL PHTHALATE--------- ----- ------- . N·o(46oj u 1 ND[39oju\r,io(45oYu-~No(62ofu~-i~ri(746jTi;-ND[560ju~-1-30 J i ND [600) U ND [4iO) U 

~LUORA~THEN§_____________ _ _ ___ ·:.~:=~~==--==-~~---- --:_N~E~ojQ ~--~~_I39~[QI~~1~~}l)__[~~j~2~jp-: -N[)(!4~f:OJNo·f~o) ~' 65_~--kND !~~~1 u _t~m ~!-~~ 
FLUORENE NO [460) U ! ND [390) U i NO [450) U NO [620) U · NO [740) U j NO [560) U j NO [510] U! NO [600)U NO [470] U 

!:'I~~I!TH~':.~t-J~------- ----· -- -- -- · ; · ·Nrq46o]u·~-N~- [3~o! tq-N~ [450]TT~--No- ~~~oTtT~No F~~ l) 1 No r~s~~ u_J ~!?J~_1_~L~~~l~~g1~ !'JPJ~-~L~ 
PHENANTHRENE ---~----------------- --· N~!4~-~!~L N~P~9l~ I !:'l_~j450]U_~~.OJ?20)_l!_~_N_'?[740]U i ND[560)U! ND[510]U I ND[600)U I ND[470Jl)_ 
PHENOL NO [460) U ND [390] U f NO [450) U NO [620) U NO [740) U 1 ND [560) U 1 NO [510) U ! NO [600) U NO [470] U 

PYRENE · --------- --~~-j~~}i~~LQ.: __ ~~:r39of~;No[4sor~=~~~~@2oTQ~:~~oi~~~Nofs6o1 u t·---aOJ i No rsooJUfNo-[47o]u 
bis(2-ETHYLHEXYL) PHTHALATE : ND [460) U. ND [390) U I ND [450) U ; ND [620] U · 170 J 1 78 J ; 220 J 320 J i NO [470) U 
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Location: 
------------ - ~--·-----···----

Sample Number: 
---------~--------~--------~---- -----
Date Sampled: 

---·-· -~---------------- -----. 
Depth (ft.): 
------------- -------------------~------------ ------ --

VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 
1 , 1 , 1-TRICHLOROETHANE 

-- ----~------·-------------~ 

ACETONE 
BENZENE 
~---------------------- ------- - --- -

TETRACHLOROETHYLENE(PCE) 
----------------------·---------------

TOTAL 1 ,2-DICHLOROETHENE 
--- --------·-- --- ... - -- --- -
TRICHLOROETHYLENE (TCE) 
------------------~------------- - ·----·------

VOCs and SVOCs in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

~t-(S-3-2_7 ' - LHS-3-28 LHS-3-29 LH~-MW~28 __ LHS-PJIVIJ-29_ : .I:.H~-MW-30 I LHS-MW-31 l LHS-MW-32 I LHS-MW-33 
LHS-3-27 LHS-3-28 LHS-3-29 LHS-MW28 . LHS-MW29 LHS-MW30 I LHS-MW31 LHS-MW32 ~ LHS-MW33 

~-_-:-o1t11t1995 ;-o1t11t1s9_s_;_o1l11t1s9s 1oio3t1994 : 1oto_3i19~-~~=-f()J_o3t~_994 1oto4t1994 --t 1oto4t1994 I ~~o4t1994 
0.~~ __ ,- . 0.00 _ T 0.00 0.00 _ --· 0.0_!)__ ___ 0.00 i 0.00-+ 0.00 : 0.00 

ND [8) D .. - NO [7] U u ' NO [8] U NO [5] U NO [5] U- . . --NO [5) U NO [6] U ! N-D(5)D-~ NO [5] U 

_--No (16j_"u~:-No-r1-3ftT[ "NO t15JlT No r1o1 u--· -No BJTt.Ju--· -NDJ!~l_l!_;_~~ r111 u _L!-!~11_!1~~-L~e.J!~!~ 
. __J _ -~_l?j8~ ~-L__ 11 _ _ ___ . ~~ !~)tJ . _ NO !5ll} ·'-· _!-JD [5] U . __ NO [5] U I NO [6] U i __ NO [5] U _j_~--!J~~!_~-~ 

NO [8] U , NO [7] U 
1 

NO (8] U NO (5] U NO [5] U NO [5] U NO [6] U 1 NO (5] U 
1 

NO [5] U 
--------"No-!aJ u -:-"No r71u·--:--r-.iD-ta1u-"--:~No-f5fu----·---Notsro-- No (51 u No [61 u No £51 u No [51 u 

N~_!~LQ-_; __ ~1?171 9~-~--ND[al 9 __ ~-:-~t-.JI?:f~L9~~=~---H~15Ju-· No [51 u No £61 u No £51 u , No £51 u 

I --~--------- ---- --
SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 

-----------·-- - ---~-----------·--------------· -------~- I 

2-METHYLNAPHTHALENE ______ ------- ---- ----- -----No-(540] IJ7_N_[) (43o]u -NO [51ofu~--No-[34ofu ___ ND[360fu-· NO [360) U NO [360] U NO [360] U NO [360) U 
.A.cEN.A.F>H"r"HENE- ---- ------------------- --------- ,_No-IS4ortT~-r-fD[43o]TJTNof510]u·--Nor34ofO~, ·r..fo[36o]u ND£36o]u ND£36o)u ND£36o)u No(36o]u 
ANTHRAcENE ___________________________________ ---- --~--N-o[54oJ -o"·N-o[436fiTf""No[51DJu-~o £340fu--N"o[36oJ u-- No £3601 u No £3601 u No £3601 u No £3601 u 

~ENZO{a)ANTH~~-~N~-=~~===-~-=-=-~=-=-=--= --- --~~ -~:~N~J~4N~~=~~I~3~T~I!JE1~I()Iul__~-~~~~ ~-~-6_[3601 ~~No [3601 u No (3601 u No [3601 u No [3601 u 
BENZO(a)PYRENE • NO [540) U . 57 J . NO [510] U; NO [340] U NO [360] U • NO (360] U NO [360) U NO [360] U NO [360] U 

!~=~~:~~~~~ -~=~==~-===~=- --~~- ~~----- -- -= ~-==-~~~~-~--- ~-\~]=~=----~:~- ~~---~=-No-t~4~~:=~~-g;~~ ~---~! ~~:~~ ~ I No ~~6~1 u ~ -~~ ~~:~~ ~ i ~~ ~~:~~ ~ 
8ENZvCBUTYt:P"HrH"A"LA.rE"- ------------ ------- - -- Nof546fD_i_No[43ofuTt.Jo[51ofu ;-ND[34o]u-- No[36ofl.T-r No £3601 u I No £3601 u ; No £3601 u I No £3601 u 
cHRYsENE --------------------- ----------- ------------"No £54of"iT'-No-f43ofDTNo[510]UT-- -166"J ________ No[36ofu . No £3601 u 1 No £3601 u 49 J 1 No £3601 u 

o1-n-BUTYL PHTHALATE --------------- - ---- - - ---------+No £54ofu'Nb[43ofUTNo £5H5]"u:--ND[34oTu--"No[36o)TJ- ·-"No £3601 u I No (360J u-r No £3601 u No £3601 u 
- ------------------------<--------------·-------------- ------'-- -----------·------------ ---·-- --------------·-- __J____: 

DIBENZOFURAN _ _ _ _ _ _ . NO (540]U, NO [430]U • ND[510]U' ND[340] U _ NO [360] U • NO [360] U NO [360] U i NO [360] U NO (360] U 
DIETHYL-PHTHALATE -- -------- ----- - -- --- --~--N-o[546j uTN"[)[436j"iT~ ND [510] u 1--r;j[) [34ofij _____ ND (36ofiT;--No-(36-0jlJ NO [360] U- i NO [360] U I NO [360] U 

~~~~~~~~~~~LATE ------ -= ~~ ----- - -- ------ __ ND1{::r tif~~ f1~~r~ ND_w~j u .. -Nl)2~~jlJ_- ~~ ~~~r~-l ~~:~: u-.~~ :~:~~r~~ r;a:~t:~:~ ~-
FLUORENE .•. --: . • •- = -= _-- =- ::.: ~ -- n- .::-; }n:l[540f_lJ ;J'ID_I 4~(j ND]Siojl] N~ ]340@_:: N_Df36Qj u_-::::ND i360]u I Ni5[360jU jND [360) u I NO [360) u 
~APHTt-!ALE~~------ ------ ---------- ~--- - - ---- ~L!'J~[54~l':l LN_[) [~~~LlJ ~- N0_!~1~!_~: _N~J~4~]_~_ ~_N_QJ~~]':l__~--~_D [360] u NO [360] u ! NO [360] u I NO [360] u 
PHENANTHRENE _ . . .. . _. .. 140 J j _NO [430] U .. NO [510]U _ 79 J . NO [360] U NO [360] U NO [360] U NO [360] U i NO [360] U 
PHENOC ___ - . ---~-------- -------- ------ --- - ~--No(54oTu :. NO [43o) U - NO [51oj U - NO (34o]u T---12o_J ____ NO [360] U NO [3601 U NO [3601 U NO [360) U 

PYRENE ___ --------- , 16oJ----t-No[4"3o]"u;- -1-2o-F 17oJ ______ No[3_6_oru·-ND£36o)u ND£36o)u. ND£36o]u ND£36o]u 
bi$(2-"E"ftivl:HEXYL) PHTHALATE_________________ TN6[54o)u ~ ND£436] u: No [5101 u- 58 J -- ·-- --69-T ---;---No [3601 u 85 J------+------ 220 J 90 J 

·--"\ _ _. 

':) 
_ ... , 

--- \ \....' 
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VOCs and SVOCs in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: LHS-MW-34 LHS-MW-35 . LHS-MW-36 LHS-MW-37 LHS-MW-38 1 LHS-MW-39 I LHS-MW-40 ! LHS-MW-41 
Sample Number: . --------------------~- --·--LHS-MW34 -~-iHS-MW35-. LHS~MW36 : LHS-MWJ7 ____ lHs:Mw38--:---L-HS-MW39 I LHS-MW40 \ LHS-MW41 
oaie-san1!lied: - -- · -- -------~------~-------------~· · -ioio4ti994 - 10t04ti994-: iotil4M9• - -i0i04if994-; 1oio4ti994-~-1o/04/f994f 1oto4t1994-i -ioTo4t1994-

~~:.=~~~~:~AN~~~~P:Z~o~~UNI;~~~~G~ ~ _: o:oo .. o oo · ·•·• ·~ _ o.oo_ _. -·-·. o:oo :__ o oo ~~ ~~ _ + •.. ~:01 -o.oo-_:-
~~~~~~~HLo~oETHANE ___________ -,----~-[~~!]~- --:~[~~-]~ :~[~61\~ -----:~A5Jl~ _ -~~/rtl~- ---:~-[~~]]~-+--~~[~~\~-+ NO [5J_U 
----- ------------ - - - - . - - . - - - - - -- ·- - ---- -- - l -------- - - l 

BENZENE NO [6] U NO [6) U NO [6] U NO (5] U NO [5] U ~ NO [5] U : NO [5] U I NO [5] U 
TETRA"CHioffc5E"Ti-lvleNe{F>cE) ___________ --- - No f6J u No f6J u- No [6] u ND f5)u - -- No [s]u :--- Nb[5]"0 ___ ~ -"No"[5fl.i --"---NB-f~ 
TOTAL 1 ,2-0ICHL6ROETHENE---~----~--- NO [S)U NO [Sj U NO f6J U ,. . --NO (sf U- -----N-D(5ju -- NO [5] U NO [5] U NO (5] u 

TR-I~Hi__()~_o~fHJLENE{fc-EI==- --~~--~ --_ = ~- ~-= -- NO [61 u No r6J u · · ·- · ND-[6]u . __ ~oj5]U ~=-=~~1~TQ-~~~----N~_ [51 y_~=-~--- NO [51_~_ NO [51 u 

------ ------------- ------------------------- ----~-~--- I I -------~------- -------- --- --
SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG I 

----·-·-~-----

2-METHYLNAPHTHALENE 
~-------- --- -------·-- -

NO [370] U NO ~420] U NO ~~80] U NO [34~! U _._NO (350) U_. __ N'?_@~OJ~-~-N~@~_c>l_~j___!JO (360)~ 
ACENAPHTHENE NO (370] U NO (420) U NO [380] U NO (340] U . NO [350] U . NO [350] U , NO [360] U NO [360] U 

-·- ---·- -- ------- . - - ----- . -- --· ------- -- . --------------1------------ -~ --- -- --------,--- --

~'?!~?_()J U NO [420! ~ . Nt? p80! ~ . -~I:)_ p~~1_u_ ___ f'.JD~~~!~--- NO [350] u_ _ _L_!-!0 (360) _U NO [360] U 
I -----------------------------
ANTHRACENE 
BENZO(a)ANTHRACENE 
---------·----- ----·-·-- ---
BENZO(a)PYRENE 
---··--·---~----------·-·-

BENZO(b)FLUORANTHENE 
-----~--------------

BENZO(k)FLUORANTHEN E 
-----~------· --------·- ------- ·-

BENZYL BUTYL PHTHALATE 
CHRYSENE 
DI-n-BUTYL PHTHALATE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 

____ _ _ _ _ _ __ _ N'?_ @70] U NO ~4?~1 U ~ NO ~~80J ~ __ NO (~4~t ~ ___ __!-J_'?j350LY . --~[) t~~~!__~ " NO [360] U NO [360] U 
N'?_ @!0! U Nl:) ~420] U NO p~O] U _ -~OJ~~! U ___ ~[) ~~~!~ _ ~'?_@~~! ~ . ND_@~O!_IJ NO [360] U 
NO [370] U NO [420] U NO [380] U NO [340] U NO [350] U NO [350] U NO [360] U 1 NO [360] U 
No r37o] u - -- No [4201 u f\Jb [38o] u - No [34oj u- · Nof356) iJ ----No [3so)u ~-No f360J u . No f360l u 

380 ND(42oj u- -f\JD[38()jl.J ~--f\J5[34oj l.J ' ND-[35oj u ' ND[350]U--j ND[360]u-m:>r360l u 
--------- -------- -------------- . - - ------- ____ ,_ _______________ ----------------~ I 

N[) [370] U NO [4?~)-~ ___ NO [_~~~! ~ _1 N[)l3~0) ~ NO p50) U ---~1:) E~~J~- _;__ NO [360] U NO (360] U 
NO [370] U NO [420] U NO [380] U NO [340] U NO [350] U NO [350] U 1 NO [360] U NO [360] U 
No f370J u No f420J u- -No [38o] u T f\JD" [340]_u _____ Nof35oHi -No [3soTu---:-- No f360J u , No f36oJ u 

go J · ND[42o]u -,--No[3ao1 D ,---Noi34oJuT r.:io [35oJ u -- ·f\Ji)-[35o1 u ·--No [3so1 u ' No f36oJ u 
NO [370] u - ND-[420] D --- N6(38oju . -No-[34o)l.J r·-;: .. j[)-(3soj u :--Nci"[350jlT-i NO [360) U NO [360] u 

FLUORANTHENE- --------- ------ ----------- ----- --- - --+-NO f3io) u NO [420)0-.- ND"[38"()j u N6[34o] u-----ND-[35ojuu ~-NO [350] u i NO (360] u NO [360] u 
------------- ---~---------------------- ------ ---- ------- --- ----- ---------- ------------- ------- ----·--------- ------- --------- --1---------------~-------------- -r - -
FLUORENE NO [370] U NO [420] U NO [380] U . NO [340] U I NO [350] U ' NO [350] U 1 NO [360] U f NO [360] U 

------~----------------··-- -~- -- ~--- --------- --------------~--- ____ __... _____ ----- _______ _, ______________ ..._ ----------------+- I 
NAPHTHALENE . NO [370] U NO [420] U . NO [380] U 1 NO [340] U i NO [350) U ! NO [350] U ~~ NO [360] U ! NO [360] U 
PHENANTHRENE ------------- ND(370J U - ND(42-0J 0 -:--ND-[38oj"u ;- ND[34oj_u_~--ND (350] U f-ND[350)lTI-No [360)-UI NO [360] U 

-- ----- -- - --- ---- - -- - - -- --------------- . --------- - --- --- --- ---'--- - -· ------- -~---------- ----------------- ________ J 

~~NOL -==--=-=~ =-~~ __________ ____ _ _ _ND_(370ll.J _ Nf:)J4~J U--~- N[) [38~] l.J ~-!"JO p40! U_~ __ !'Jf:)_p~o~ ~--_L~f:)J350L~ ____ L_ ~0 [360!_~~ND [360] ~ 
PYRENE NO [370] U ND [420] U . NO [380] U ' NO [340] U 

1 

NO [350] U ! NO [350) U ' NO [360] U t NO (360] U 
blS(2-Erl-iY-cHE"xvcn'"Hrt=tJ\L.ATE________________ No [37oJu ·····16o-J--~ No [3aoJu -~-11o_T--;---11o:J ___ T No f350J u +No f360J u ~ 110 J 

C) 
I..~ 
C) 
l·J 
Cl) 

1" 

0 
I\:) 

00 
0 
0 
N 



VOCs and SVOCs in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: , LHS-MW-42 ' LHS-MW-43 LHS-MW-44 ' LHS-MW-45 . LHS-MW-46 ! LHS-MW-47 i LHS-MW-48 I LHS-MW-49 
--------------------~----------------------- -----------~-~---- ------------7 ---- ------- ·•· -- ---- - -c------------ ---- ·-·•-----------------·-r-------~----t-----------+--c--

~_mple _ _t-Jumbe_..:: __________________________ ~-~ti~-1\11~~3- ~ LHS~M\N43 . I.J:t~~~~~~~~4 -~-~H-~-!J'~"_5_~_ LJ::!~~~~~~~~6 ! LHS-MW47 
1 

LHS-MW48j LHS-M~49~-

[)~~e 5_~~-m-~£!~~-= ______________________________ ---_ _ _ __ 1 __ ~/0~/1994 10/05/1994 _ ---1-0/05/~-~94 : ~0/~~--~-1~94 __ + ~-0/05l1~-~~- L~O/~--~-~~_!9~+~-~~!~~1~~4 ! 10/05/1994 
Depth (ft.): 0.00 0.00 0.00 0.00 . 0.00 , 0.00 0.00 ! 0.00 
VOLATILE ORGANiC COMPOUNi)s-:LINITS:uG/KG- ---- -- - "-- - - r- - - - ·- ~ --- - --- r-- -----~-------- ------~:----

1,1,1-TRICHLOROETHANE ------------ , ___ No [61 u t..u:>-rsJ u--L No rsfu -+--- Noi6Ju ---,---N:o-[6fu;--ND16WIN-o rs1 u! ND [61 u 
ACETONE ---~--N6(1_1_)U ____ NDTI1-]U ---N5(11TLf_f __ NoTi-Hii--~----28o--: 340 I -460 ! ND[11]U 
·-·---------------- ------- --------·-- ---- - ---------- - ----- - ------ - - t -- --- -- -- - _, ------ - ---------·- -------------- -~-~--- ----- -----+-------
BENZENE ND [6] U ND [5] U ND [5] U . ND [6] U ND [6] U J ND [6] U i ND [5] U ! ND [6] U 
TETRAcHLoRbEfHYLENE(PcE)- ------- ----------- - N"D16ftj · - No rs1 u ~ - f\Jo [5]lr T -No r6fu · No[s]u --:--~No [6fu--TNoi5Ju~: ~sru 

----~--------~--------- -------- ---- ---- -----~----------~-------- -------~---- --------------1------------- ---------------· . -1 
TOTAL 1,2-DICHLOROETHENE . ND [6] U . ND [5] U ND [5] U ··' ND [6) U ND [6] U ND [6) U 1 ND [5] U ! ND [6] U 

fRic-Hi~<?~~H~~~E(_~~-) -~-=---~--- --~---~-- ND [6] u ND [5] u N~ IsL~- :=-Npj6FJ _ :- ~~~i5_!6lQ --:-~~£?.~!~--: -~E-[5!_~ __ L ND [6) ~--
--- ----- ---------~-

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 
2-METHYLNAPHTHALENE --------- -- --- -- -- -- · t·u:i-r36o] Li ·- ND-[36oj u ·- NoT35oTU - J..ior36of!T - t.Jo-[3aor~.r; No [360J u No [350J u No [360J u 
~------------~---------- -----------· -~- -------

ACENAPHTHENE ND [360] U- ;--No-[36()) U ND [35()ju ND(36oju ·:-NoT38o]u -ND [360] U ND [350] U ND [360) u 
ANTHRACENE -~------------- ------ - ------ - --. N-D (360) u- ~-N6[366]' lT"--N6(356)0 ----No-[36o]'u_,__ No(386ju··-ND [360] u ND [350) U ND [360] U 

BENZO(a)ANTHRACENE -----------·- --------~ ---- - ·--No[36o] U 'ND[360JU:-ND[350]U_T_J..iof36ofu I ND [380] U I ND [360) U ND [350] U NO [360) U 
I - --- ------------------ - --·---------------------- ---~--------~---------------- ----~---~·--'-··----------------- ---
BENZO(a)PYRENE ND [360] U . ND [360] U ND [350] U ND [360] U i ND [380] U ND [360] U ND [350) U ND [360] U 
BENZO(b)FLUORANTHENE - ------- - . --ND [366]tT~ Ni5(360j U7_N_6[35o]'Lf~-ND [3SO)LT~--ND [380]U-~D[360] U . NO [350) U ND [360] U 
BENZO(k)FLUORANTHENE ---- - ----. . ,_N6(36()ji.i-~ ND-(36()] u-:-No(3sofu _____ No(366]U~ND [380)lT- ND [360) U I ND [350] U ND [360) U 
1---------------------------------------------- - ----- ·-- --···- ------------------- -~ ----- --~-- ·-i- ~- _________ , ______________ L ______________________ ___J______ 

BENZYL BUTYL PHTHALATE ND [360] U ND [360] U . ND [350) U ! ND [360] U i ND [380) U ND [360) U I ND [350] U 1 ND [360] U 
CHRYSENE ---------------- ------------- - -N6(36oju-- -ND [36oju ~ ND (350] U -:No [360] U -~ ND [380] U ND [360] U ND [350) U 1 ND [360) U 
Dl-n-::suTYlPHTHAi:ATE ______ -- ----------- -----·- Ni:>'f366]u-- ND [360ju_"_NDT35o) U iND [360] U---r- ND [380] U ND [360) U ND [350) U ND [360) u 

DIBENZOFURAN ----~ --- NDT36ofU-~-N6(366fu-~-ND(35ojLJT-ND [360)Lf!-N6[380] U ND [360] U ND [350) U I ND [360] U 1 

DIETHYL PHTH~LATE ~-===~----=~=~~=~=-~=~I~~~rQ~~=~~~j~~~-l.Jl!'JDQ~9!L:J TND ~~~[~!B_~-~~~!U .I ND [360) U ND [350) U ! ND [360) U 
DIMETHYL PHTHALATE . . ND [360) U ND [360] U • ND [350] UlND [360) u! ND [380] U • ND [360) U ; ND [350] U I ND [360] U 

:~~~:~~HENE ------- -----=~~=--~-:~~--~~ ~~i}:~r~---~-~-~g~~t~~~-~-~ :~~~~~gi~~~r~+=~~mtg~~~~fm ~~-~~~~~ ~ 1 ~~ ~~:~~ ~ I 

=~~~~~~NE___ - -- - ~~== ==-==-~~f~~~r ~~{i~!r~~~~~l ~~~!~!g :_~~ l!~!~i :!~!~t ~~ lH~! ~ ~~ lE~! ~ 
~!RENE ________________ · --~-N-6{~6ol u ~ N'?I~6_6_L9-~- ~6J~~~Iq -:-~~~]36~619 :--No-[38ofuT No [360J u 1 No [350J u No [360J u 
bis(2-ETHYLHEXYL) PHTHALATE 49 J ND [360] U 52 J 47 J ND [380] U I ND [360] U I ND [350) U 40 J 

r;.':) 
0 
0 
N en 
~ 

0 
l\:) 

00 
a 
a 
w 



VOCs and SVOCs in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: • LHS-MW-50 LHS-MW-51 LHS-MW-52 LHS-MW-53 LHS-MW-54 : LHS-MW-55 I LHS-MW-56 I LHS-MW-57 
------~-------- --------- --------------------------------~------- ----------1----- ---· ----- ----- . - --. - ·- . - . ---- --- ···-r--------------·-t------ ~---------

~mplet-!u~~l3_r_: ________________ ~-----------------'--~!:I~-IW~"!'~0 __ L_H~-1\'1~~1-. L_H~~ftllvv~_3 _ !:_H~-IIJI~5~J.___t.._HS_:~W54, LHS-MW55 I LHS-MW56 I LHS-MW57 
Date Sampled: ' 10/05/1994 10/05/1994 10/05/1994 10/05/1994 · 10/05/1994 i 10/05/1994 I 10/05/1994 I 10/05/1994 
Depth (ft.):-------- --------------------------------------,---0.-00-- ·----0:00 0.00- -- -- -0:00- -~----0~0()---, ~-0.00 j 0.00 o:oo __ _ 
VOLA-TILE-ORGANIC COMPOUNos---:uNirs:·uG/K(f ________ ·- ------ - ·-- - -- ---- --- ·- - -----------r-----~~ 

1.1:i--TRCcHL6RoETHAt~iE:-- ---- -------- --- ----- ---- - - No [61 u No [61 u No [51 u -No [51 u--: - ND-[6Tli ____ f'.ibT5fuT-No(5flT--i -N5-f6)lT-
------------------------- ------------- -- ~-- ·- -------------- -- --- --- ·- ------ -------- ----- ---- ------------=-------+----------;-;--r--;------

ACETONE i NO [11 1 U NO [11 1 U NO [11 1 U 13 NO [121 U NO [11 1 U i NO [11] U , NO [11] U 
BENZENE- -- No [61 u No [61 u No {51 u No [51 u · -No [61 u · · ND-[5)"0 -r--Ntq5ft:l" --·---No [6fu 
TETRACHLORoE:Yt-ivi.ENE{PCE>____ - ----- -- ----- ND[6fu No [61 u No [51 u 3 J NO [6] u- ---Ni5Tsj u -·- 'NbTsjTi--~; -ND[6fu-
TOTAi. 1,2-olcHl.oRoErFieNE _____ - ---- ---- ---- ---- i---No[Gfu - · - ND[61 u No [51 u .. N-o-[sfu-- ·---No[61 ,_r ---No [5J u No [51 u No [61 u 

!~l~~LE~-~~r~y~~N~ ~1:~~f--- --- ------ No [6]'u No [61 u No [5JlT ND [51 u :--~-~[}_(Gfu___ No [51 u No [51 u , No [61 u 

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 

__ N_o [3701 u No [3801 u 23o J _ Nn" !3~ollJ ____ N~J~-~~~ ~~}Jo 136§lu--t-~~-f36of_D_~:~o [37~ru- __ 2-METHYLNAPHTHALENE 
NO [3701 U NO [380) U 360 J _ NO [350) U NO [400) U 1 NO [3601 U ; NO [360] U NO [370] U 

·- -Nb]~76} u ·- ND-t38~! u NO !~~~-0- ~-=N~!3~tu : __ N_~l~~~LQ:_:_~D [36~!_lL , NO [360) u NO [370) u 

ACENAPHTHENE 
-----~------------ ----------·- ------------
ANTHRACENE 
-----··--·-------- ------~-------- - --- -------- --· -----

N~J37~) U N!:) [380] U N[) !~601 U N!:) [~50! U ____ N_!? !~~~! lJ----'--~- [3601 U ~!? [360] _l!___ NO [37~1.!__ BENZO(a)ANTHRACENE 
------- -·· ---------------------- ·--

BENZO(a)PYRENE NO [370] U NO [380) U NO [360] U NO [350) U . NO [400) U NO [360] U NO [360) U NO [370) U 

NO (370] u NO [380] u NO [360) u~: NO {350] U-. ND]~~ofQ: -~--ND!~~~LlJ _ _j_ND J~~!_lj_l___!'JD [37~!~ 
NO [3701 U NO [380] U NO [360] U NO [350] U NO [400] U NO [360] U \ NO [360] U NO [370] U 
ND-[376) U NO [380) U NO [360] lJ -- NO {350) U-- NO (400] U ; --ND (366j~ND(36o]U-ND (370) tT 

~-----·------------------- ----------
BENZO(b)FLUORANTHENE 
-- --------~ ---------------
BENZO(k)FLUORANTHENE 
~----------- --·-- ~----~ ····-·---~---~----

BENZYL BUTYL PHTHALATE 
No [3701 iT · No [380J u No [36oJ u- ·-- ND- [3561 u ~~-ND[4ooi irT--tJo [3601 u i Ni5f36oru-_ ND[31o] u 

- ~-No-[37oJ u No [386) u · No-r36o]u --: -t.Jo [3soro· ·--No [46o]Lfl-tJo £360]u : No [3601 u ~ No £3701 u 
-- -~ - - ----- --- ·- --- ------ -- ------ -------------------"~--~---- . ------------

CHRYSENE 
DI-n-BUTYL PHTHALATE 

. ··------·--·-- ----
DIBENZOFURAN NO [370] U NO [380] U 590 NO [350] U NO [400] U : NO {360] U : NO {360] U ; NO [370] U 

DIETHYL PHTHALATE ------ - · ·- Nb (37oTO- ·-No [380J u ; No[36ofiT-, No[35ofu ___ Ni5[466J t:T~ No £3601 u i No £36oJ u No [370J u 

DIMETHYL PHTHALATE :--N[)'[370] u NO [38()j u ; -N0[360]U~ N6(350] U-~-- ND~[4ooju_i_No-[366)U-rNi5T36oju:No [370] u-
FLUORANTHENE_______________ - ------- -- ---- i- .. - -86-T -- NO (38()j U ·-- 31oa·----r-~.u5f35oj'lT ;-NO {4-()())Li_1_ND[360)-5-+ NO [3soru-: NO {37())1T 

FLUORENE------------------~- - -- -- ------ - -l-No[37o]u NO [380] u ,_ 13o T- .. Nb [35oj u :·-Ni5[400JU -~ N6[36ofu--t-No[36oj 0 lNoT37o] lT 
------------------------------------------ ------------r-----------~----- ------- -------------:------- -- ·---· ---------------. --------r----- ---t----c-=--:-~o--:-:--

NAPHTHALENE __ _____ _ ~- _ _ _ _ _ _ j N~J~?~l ~ N0_[~~-0] U. . _ ~~o _____ ~_!'J'?_E~9J~ _ _L_N~J~OOJ U __ :_N_~[3~~~-~ -l--N_~(~~~_j____ND [~70] U _ 
PHENANTHRENE 
PHENOL 
PYRENE 
bis(2-ETHYLHEXYL) PHTHALATE 

c~ 
~.,..., 

0 
N en 
~ 

. --------------~--~~-~J~?gL~. _ N_~IJ~O]_lJ_ r··· ~4_600 _l_~~J~~l__l!__ L-N_~ [40~1':1_ .. f'J~ [36gl_lJ_~ NO [360) U j__ NO [370) U 
. NO [3701 U NO [380] U . NO [360] U : NO [350] U : NO [400] U i NO [360] U ' NO [360] U i NO [370] U 

~-~=-=~==-==~j ___ @E2~fu ~. _N~l~~~j 0 ;--~- ~1-6-oo·-~ ~~~o[35oJ ~-1=N_~_!4~[~r-Ni5[36~ND[360)u1_No [3701 u 
270 J 120 J NO [360] U . NO [350] U : 320 J . 54 J I 36 J i NO [3701 U 

0 
l\:) 

00 
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0 
~ 



Location: 
---- ---~-~---· ---
Sample Number: 

VOCs and SVOCs in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

: LHS-MW-60 . LHS-MW-61 
j- LHS:MW60 ! LHS-MW61 

-~------ ----- ·---~~----~------- --------------- -------- ----~ -----------

10/05/1994 Date Sampled: 
--~----- -------------------- -- ·-------- ----- j_ 

Depth (ft.): · 0.00 0.00 
VOLATILE ORGANIC COMPOUNDS. UNiTS:liGJKG-

--- -~--~-----------

1,1, 1-TRICHLOROETHANE ND[6] U 
~--. ---------------------------------- -- -- ------- --- ND-[11-Jii 
ACETONE 

ND [5] U 
ND [11] U 

ND[5]U 
ND[5] U 
ND[5] U 

ND[5] U 

BENZENE 
-------- ~--~----- -~--------~-~- ---- --

TETRACHLOROETHYLENE(PCE) 
---~---------- -- -- --- -~-----~-------- ----- ~----------------------
TOTAL 1 ,2-DICHLOROETHENE 

- -- -- ---- -- --- -- -- ----- ------- -···-- - -

TRICHLOROETHYLENE (TCE) 
----------------- ··- ---- ---- --- ---------

-------------
SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 

-----------------
2-METHYLNAPHTHALENE 
ACENAPHTHENE 

ND[6] U 
ND[6] U 

ND [6] U 

ND[6] U 

NO [380] U NO [350] U 
--------------·- -···-

NO [380] U NO [350] U 
---- ------·- ----·- ---- --- ·------ -- - ---------·-

ANTHRACENE 

BENZO(a)ANTHRACENE 
------------------------------- --- ----- -------

BENZO(a)PYRENE 
--~~----------------------·-----------

BENZO(b)FLUORANTHENE 
----~------- -· -- ------ --

BENZO(k)FLUORANTHENE 
~--~- ·--------·-~------ --------------·-
BENZYL BUTYL PHTHALATE 
CHRYSENE 
DI-n-BUTYL PHTHALATE 

------· --- -------~------------

DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHALATE 
-~------------ ---------------- --· -------------
FLUORANTHENE 

FLUORENE 
NAPHTHALENE 
PHENANTHRENE 

-·--------------------
PHENOL 
-------- - ----- --· --·---------------------~-------·----

PYRENE 

bis(2-ETHYLHEXYL) PHTHALATE 

('--
~-· c 
£: 
l\. 
00 
CJt 

NO [380] U NO [350] U 
--------------- ----- - -----·-· 

NO [380] U ND [350] U 
- -· --------···· - . ----- -----

NO [380] U ND [350] U 
-- --- -------- - --

ND [380] U 71 J 
- -~---------··- -- -·- -----

NO [380] U NO [350] U 
-- ------- ---·------ -- ---··-· 

NO {380] U NO [350] U 
-- -····----- ---------------·- --- ·--

NO [380] U NO [350] U 
------- .. ------- -----------· ·-- -~ 

NO [380] U NO [350] U 
-----··----~--- ------

NO [380] U NO [350] U 
- --- ------ -- --- -~- . -- -

NO [380] U NO [350) U 
- --------------- -------

NO [380] U NO [350] U 
·· -No-[38o] u -NO (35o] u 

------------- ------- ------·-----
NO [380] U NO {350] U 

-- - . - -- . ~- - -~-

NO [380] U ND [350] U 
--- - . 

NO [380] U NO [350] U 
ND[3aoru c· NO [35o]"u 

------ ·------•-·---·•••- -- -T- • • --•-•••-

NO [380] U NO [350] U 
------ ------

890 J 42 J 
0 
l\:) 

00 
0 
0 
CJl 



Explosives in Phase I Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Location: _ _ • LH-DL063-01 1 LH-DL063-01 .. LH-DL064-01 LH-DL065-01 • LH-DL44-01 . LH-DL45-01 _ LH-DL47-01 • LH-DL47-~ LH-DL48-01 i LH-DLS0-01 

~~~~~:'=-~=-=-- -_] L~;~¥~~£:tL_~;~~:~~FD r L;~~169\11_. L~to~r::j1' ~~i~t~:~ I ~~~~~::; -~Wo'tt~:3~-. ~~~~~~321 ~~~~~~:~;~~~:~o; 
Depth (ft.): • 1.00 • 1.00 2.00 1.50 2.10 2.30 0.50 , 2. 70 2. 70 : 2.00 
EXPLOSIVES-UNITS:UG/KG __ J__ ____________ , _____ --- - - --- -- - - - c· --- -- ---·- - - -- ---r- - i . 

~~~~--------------~--------- -----~- __ ;__ -- --- - ----------------- )._ ____________ +---------- ·---+-------------
NO DETECTED COMPOUNDS : . NA NA NA NA NA : NA NA 

~1-:Jl,~ .. ,..., 
e;:, 
e 
l\~ 
en 
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0 
N 
00 
a 
0 
C") 



Explosives in Phase I Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

L~c~t!_~:_-~ _______________ j_!:_~~~'::_~~-~.!_~--~!!-~~~~-~!-i_L~~~~5-~! __ ~-t-!~DL~~-~~ ~ ~t-i-~?~58-01 . LH~DL61-01 . ~H~DL6~_01 _ ':H_:DL7!-01j_ LH-D~!-~-~01 1 ~H~DL74-01 i LH-DL75-01 
Sample Number: ' LH-DL53-01 i LH-DL54-01 , LH-DL55-01 LH-DL55-02 : LH-DL58-01 LH-DL61-01 LH-DL69-01 LH-DL71-01 ! LH-DL73-o1fLH-DL74-01 : LH-DL75-01 
DateS am pled:- - --- -------- -· ~~o711311993~'-07112T1993-~- oi/12/1-99-3 . --07112i1993 . -,--os/is/199-3 ·- OSJOG/1993 - osi2s/-1993 . -o7i24/1993 To6/26/1993-;-osi26t1993~06/26/1993 ~ 
----~-·--------- -·-·-----~---------1----~--------f-------·-------------t- ·--·-----·-------- -------~ -- ~-- --------- ----···---------------+----------+-------~----------

Depth (ft.): 0.00 2.50 • 2.50 2.50 2.10 2.00 2.50 2.00 , 2.00 2.00 . 2.00 
E.xPLoslvEs::-uNrfS:--uGiKG- ----~~---- ~------- ----- --·- - ·-·-· -------,--------~---- ------~~--------

NO DETECTED COMPOUNDS 

0 
0 
0 
r-=oo 
~J 

NA NA NA NA NA NA NA NA NA NA NA 

0 
l\) 
(X) 
0 
0 
-J 



Explosives in Phase I Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: I LH-DL76-01 , LH-DL77-01 . LH-DL81-01 • LH-DL82-01 : LH-DL83-01 
1 

LH-DL84-01 LH-DL85-01 . LH-DL88-01 1 LH-DL89-01 LH-DL90-01 ! LH-DL90-02 
sC:unille-Nl.mber:-- l LH-ol.76-01--:u::t:ot:.7i-o1 :._H-~oi..a1--o1 , L:t-i-oi..s2-o1 r Ll-i~ol.s3-o1 · LH-oLs4-o1 · LH-ol.s5~o1 --t=H-:.·DliiS-0~-LH-oLs9-o1 LH-DL9o-o1 1 LH-DL9o-o2 

D_a_t~-~!~EI~~=-~~ -_-_-_____ ~___l>~~2s11_~9~ 1~~2~71993 =~o! i23nisi- t-- oit23t1-99i 1- -o-., t23t1 i~93- ·- -o7t21t19-si · os/2611993- ; ---07!22/19~3 011~1 ~~~~~-~ __ o7t2~!199~j __ ~_?!3~~~-~~ 
~ej:)th (ft.):___ . I - 2.00 ~ --- ~.00- - ·-u 2.00 2.00 L 2.00 2.00 2.50 - u~:~O - _j__ -~·00 I 2.00 i 2.00 

~~~OSIVE~:lj~l!~= UG/KG L--------~------ ---- -- I -----· ·-··-·--------· -----------+--------i------
NO DETECTED COMPOUNDS 1 NA . NA ' NA NA NA NA NA NA NA i NA 1 NA 

0 
0 
0 
N 
00 
CIJ 

0 
l\;) 
co 
C> 
0 
00 



Explosives in Phase I Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: 1 LH-DL91 ' LH-DL92-01 ! LH-DL93-01 : LH-S062-01 LH-S062-01 LH-S062-01 LH-S062-01 i LH-S062-02 LH-S062-02 LH-S063-01 

samPieB_L.ffit>~~~=-=~=~~-~~-==-cH:oc9i -+-i_ti_-oL~~~~ICL:ii:O~!~~f--L_~~~o-~~~~~~1-~ _ i.t-!:so~~:~~~-1 F~ : ~l-i__:~§~~:o_.t_i-r-CH--so62-o1_31 LH-so62-o2_1 i LH-so62-0Di LH-so63-o1_1 
Date Sampled: · 07/23/1993 ! 07/23/1993 ' 07/27/1993 • 08/05/1993 08/05/1993 08/05/1993 · 08/05/1993 ! 08/05/1993 : 08/05/1993 08/05/1993 
--------------~----~----------~------·---~---~----------+-----------·-------;------------~---+-------- -------- --------- ----- ----- ----------r- ---------------
Depth (ft.): 2.50 ~ 2.50 : 2.50 0.50 0.50 2.50 3.50 0.50 2.50 1.00 
EXPLOSivES- uNirS:uGTKG--j------- ----~------------·-------------·----- ------------- -- ----- --- --------~-------;-

_____________________ ----- --------------'-------------- ----- ---- -··· ----- --- - ---- ---· -- --- ----------j-------------- L----- ---1 
NO DETECTED COMPOUNDS NA . NA NA NA ' J 

... ' . ..... , 
.--.. 
l...,... 

r .,. 
ci. 

cr. 
~ 

0 
l\:) 

00 
0 
0 
co 



Explosives in Phase I Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Location: _ ~~~-S0~3-01 1 

_ L~~~06~~~1 _ _l __ L_1i-S0~~:~1 ·- ~~-~0-~4:'l~_!_ ~-H .. ~0~~:~1 __ ; ___ ~_!-1-~~6-~-:_~~- ~ LH-S064-02 i LH-S064-02_ 1 LH-S065-01 
Sample Number: ~ LH-S063-01_2, LH__:_~063-01_3 LH-S06~-~1-:_1 , ~H-S06~-~1::-~L ~~~~~~~~~~=!-~_Lt:f:_S~~E2-!_J__LH-S064-02_2 : LH-S064-02 3 1 LH-S065-01 1 

Date Sampled: _j~/05/19~~---------+---~~~~5/1~~-~-------~~!~~~-9~~---- ~8(0_51~~~3 ____ 
1 

__ ~8/0~!1~~~ • 08/~~-1~~--L_-~/05/1993 ! 08/05/1993 ! 08/05/1993 
Depth (ft.): __j 2.00 __ j__ ___ 2_.~~- __ 1.50 · 4.00 · 0.50 1.00 ________ 2.50 ' 4.00 i 0.50 
EXPLOSIVES- UNITS: UG/KG I ! 

NO DETECTED COMPOUNDS I ---------- ... ·- - .... -----'------ -----+-----

0 
0 
0 
~~ 

C,C 
c 

0 
l\) 

00 
0 
j-...1. 

0 



Explosives in Phase I Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: LH-S065-01 LH-S065-01 LH-S065-02 LH-S065-02 LH-S065-02 LH-S121-01 LH-S121-01 ~H-S121-02 i LH-S121-02 

~~m-pie}f~~~er~- ___________ --=Tl~:-5-o6~-~(_2IL'"!~so65-~1)-: LH-so~5~o2'"" 1 · LH-S065-02_2 · LH-S065-02_3 LH-S121-o1_1 : iH-~~~I~~-2 
1 

LH-=-s121 ~~== 1~_ LH~~:121--02_2 
l?_a~e~a_llP~~_ct_: _ -~- ----! --~-81_~~~~993 ~- 08l05l1_~_93 --,m 08l05l1993 08/05/1993 08/05/1993 08/04/1993 0~/~~/~993 J 08/041_1993 ---~--08/~~!~~~ 
Depth (ft.): i 2.00 4.00 0.50 3.00 4.00 0.50 5.00 1 0.50 • 5.00 

NA 
EXPLOSiVES---UNiTS: UG-lKG~j----- -·- - --- --- _ :--~===r===-=---~:---L--------~----~ 

NA i NA NA No oErEcrEo-corv1F>ouNos·-·r ------

0 
0 
0 
N 
r..tJ 
~ 

0 
l\j 

00 
0 ..... 
1-6 



Explosives in Phase I Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Location: j' LH-544-01 I LH-544-01 LH-544-01 LH-544-02 LH-544-02 : LH-544-02 LH-545-01 LH-545-01 LH-545-01 LH-545-02 
---- ---------------------~---------------------------------r-------------- ----- ---- -· ------- --~ -------- -+------- ------ -· ------~----------- -1--------=----
~~rnE!~-~umbe!__:_ __ ~-----~-- _I:_H-5~~--01_1 ! ~__:-~~~~~~ L_H-5'!_4_-01_3 . ~H-5~4-02-::-1 __ LH~~4_'!~~~-::-2 :_ LJ:t-544-03-::~ . LH-~~~~1-~J LH-545-01_2 ' LH-545-01_3 I LH-545-02_1 

D~te 5~m~l!~__:__ --~---- ___ ___ I_~!~!E!~~~+-~_?/10/~ ~9~ 071!011993 07/1_ !11993 07/11/1993 _ ~- 07/1 !~1993 07/1 0/1993_ : __ ~?!~~~!~---~~!011 ~~~!E!!~~ 
Depth (ft.). 1 0.50 , 4.00 7.90 0.50 4.00 7.70 0.50 6.70 8.40 1 0.50 
E:x:"l:iioslvEs:U-NiTS:uC3TKG-r---------:--- -----; , -- ----------------- - -
--- --~---~~------L---~------+-- -
NO DETECTED COMPOUNDS 1 NA ; NA 

(~ 

0 
0 
N 
tO 
N 

NA NA 
--------------------------------L-~~--

NA NA NA NA NA i NA 

0 
l\) 

00 
0 
~ 
l\:J 



Explosives in Phase I Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: LH-S45-02 ' LH-S47-01 ' LH-S47-01 · LH-S47-02 LH-S47-02 LH-S48-01 LH-S48-01 : LH-S48-01 I LH-S48-02 ! LH-S49-01 
-··------------·-----·----·--·-----_.:~------------+---:-· ------·-- . -· --. ·-··- -·-·------ -- ·-·-f-··--------·---·--- -·-'···- --------· --·--··--·--- ··- ·------. ----·-· ----· ·--~--- I ' ----------

Sample Number: • LH-S45-02_2 I LH-S47-01_1 LH-S47-01_2 i LH-S47-02_1 ' LH-S47-02_2 LH-S48-01_1 : LH-S48-01_2' LH-S48-01_3 I LH-S48-0iTLH-S49-01_1 
oat.e-samiilecl:-- ---------------ro7/1o/1993 --r--o7io9/1993- T o7io9J1-993-r-o7iosT1993 o7/o9l1993 ·· o7/27/1993 _____ o7127i1993 -:-·o7/27/1993 : o112111993 1 07/09/1993 
-~--------~----------~---~~-----------+--~--~-----·--t-- -- ---------·--· --- +··- -- --------------- ;------· -- ------------------1--- ··------ ---- ---- --------- ·-- -- _____ ._ ___ --------- --------L-~-~~--'-~----+----------
Depth (ft.): , 7.00 0.50 2.20 0.50 2.50 0.50 5.00 1 6.50 , 0.50 1 0.50 
ExPL.oslvEs ~-liNirs:u<3ii<G _ __, _____ --- - -·--- - --- -- - - - L - - • - - ---r--------~: ~------+-------------------

No o'Eri=ciEo coMF>ouNos- -·- - NA-- · NA NA NA NA NA NA -,----NA ______ , ---NA -- --· ---- NA 

0 
0 
0 
~ 
c..o 
c..J 

0 
l\:) 

00 
0 
....... 
w 



Explosives in Phase I Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: : LH-549-01 i LH-550-01 , LH-550-01 LH-550-01 LH-551-01 : LH-551-01 : LH-551-01 i LH-553-01 i LH-553-01 ! LH-553-02 
~------··----·-----~- ··--··-·---------~----~---·-·-- t----·~------------·-· -~-~--- ·---~------------- -·· -- ···• .. - -- -- --·--------~------~----+-- ~-----··-- --~----1----------~------- . 
Sample Number: _ _ _ __ : LH-549-01_2 • LH-550-01_2 LH-550-01_3 LH-550-01_1 LH-551-01_1 LH-551-01_2 • LH-S51-01_3l LH-553-01_1 : LH-553-01_2 1 LH-553-02_1 
oate samplecf: ___ -----------r-o7J09/1993t07T27/1-993--i--o7h7i199~3- · oiJ2SJ1993 · o7i11/1993 -----o711-1it9-93_1 ___ o7i1;111-9-93 i 07/13/1993 i 07/13/1993 ! o7J13/1993 
-- ------- ~- ------------ ------------1-------~~-----~------------------- --+--- ------ ----- - ------- ---- --- --- -------~------------ ----~--:---------r-------
oepth (ft.): 4.00 

1 

0.50 4.00 0.50 0.50 s.oo 15.70 : 0.50 : 7.00 , 0.50 
EXPLosiVEs--_-uNffs-: uGIKG---,--~----- -~-~--- --------- - -- --~------ ----r·--- ---~-~---;---------------T-------- -------

NO-DETECTED coMP-6uNos __ , ___ -NA------'------NA . 

0 
0 
01 
N 
CJ) 
~ 

NA NA NA 
- ----·----------

NA NA NA NA NA 

0 
N 
00 
0 
...... 
~ 



Explosives in Phase I Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Location: . LH-S53-02 LH-S54-01 LH-S54-01 LH-S55-01 
--- ---------------------------------------- ------- +--------·-·-------- -- ·---------- - - ---------------- ---
Sample Number: 1 LH-S53-02 2 • LH-S54-01 1 1 LH-S54-01 2 LH-S55-01 1 
oaie-sainpled:-- -------------r-o7tf3t1993 -r o7i1271993 __ -J --oii1211993 ·-· ·- o7t1211s93-
oepiti-(tt.): _________ ~-~------7:oo---__,.- o~oo ___ - ~-- 4.oo- o.oo 
EXPLOSIVES -UNITs:iTGtKG ___ _ 
--·------- ---~~-------~~--------______....~ _______ -------- ------ .......... --

NO DETECTED COMPOUNDS NA NA NA NA 

0 
0 
0< 
N 
(.0 
CJ1 

_LH-S55-01 . LH-~56-01 _ _ LH~S56~~~ __ ( ___ ~H-S57-0_!_! LH-S_~?_:_~!_l __ _!:_ti~~57_:_~ 
~H~~-~5-01"'"'2. ~H-S56-01~1 . ~~-~56-~~2-+-_LH-S57-01_1 tLJi-S57-01_2 i LH-S57-01_3 
o7t12t1993 ___ o8to5t1993 o8to9t1~9-~~ o7t22t1993 1 o7t22t19~3 · o7t22t1993 

3.50 0.50 3.50 0.50 J 2.00 +- 8.40 
--- - ----~----- ~----, ----------

NA NA NA 
--NA __ J ____ NA--;----NA ~- -

0 
N 
00 
0 
~ 
CJl 



Explosives in Phase I Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Location: : LH-S57-02 . LH-S57-02 , LH-S57-02 LH-S58-01 LH-S58-01 LH-S59-01 . LH-S59-01 : LH-S59-01 LH-S59-02 , LH-S59-02 
-~-----------~---------~----------~-----'-------~--c-t--~---·-·-----,- ·····- ---------·-·· .. ______________ ·--------·------ ·-·-·-- .. - -------~---------- ·-+---------~ -
Sample Number: i LH-S57-02_1 1 LH-S57-02_2 LH-S57-02_3 LH-S58-01_1 LH-S58-01_2. LH-S59-01_1 i LH-S59-01_2 i LH-S59-01_3 LH-S59-02_1 : LH-S59-02_2 
o-ate-samliiecl:- ---- - ·-------;-07/22ti99J:-o7J22J1993 -:---no7J22i19-93 _,_ ·as/26/1993-- · -o-6/26i1993---:--o7/21/1993~--07,21-i1993 · ·· 07/21/1993 ' 07/21/1-993 ---:-- 07/21/1993 
----------- ------ ---- ---- - ·-- _____ , ______ ----------+--------------- ,--------------· ·-· - -- -·- -- ----- ---- -t- - - - ----- -~------------------ ------~--
Depth (ft.): ; 0.50 i 2.00 8.40 0.50 3.00 0.50 4.00 6.50 0.50 4.00 EXPi.oslvEs-UNITS_:_liG/KG------------------· ---- -------- -- -- . -- --- - - --- -- ----- ---- ------ ----- ------- --------------------
No oEfEcTEo corv1PoiiNos-+--- --NA ___ , __ -- -NA- --

0 
0 
0 
~~ , ...... ........ 
a: 

NA NA NA NA NA NA NA NA 

0 
tv 
~ 
0 
~ 
en 



Explosives in Phase I Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: LH-S59-02 LH-S60-01 LH-S60-01 LH-S60-02 : LH-S60-02 . LH-S60-02 . LH-S61-01 LH-S61-01 1 LH-S61-02 i LH-S61-02 
--- -·-----···----·--· -------------------------------~--------- - ____________ .,.____ . ----·- - --"": ·-· --- ----- .-- - -- . .., ... - ---- --- --- ~- . . . .. ---- -------~------ ---~--------T------------l.-----~----

~~mp'!~~-~~fl~-----------__j __ l::':"~~~-~=~~- ~!:i-~60-0!:::1 _ Lt:f~~60~01=~ : L:H-S60-02c:-::~ ; L:H_-~60-02..,.2 ·- LH-S60-02,3 _ LH-S~~~~1=~-~ ~H__::S6!~1_2 ~-H-S61~2_1_L LH~61-02_2 
Date Sampled: 07/21/1993 07/22/1993 07/22/1993 07/22/1993 ' 07/22/1993 07/22/1993 08/06/1993 08/06/1993 : 08/06/1993 ! 08/06/1993 
----------------- ------ ----------------~---- --------------- ·- -- . --t----- - - ·--· ----------------1-----------j.___ ________ _ 
Depth (ft.): 9.90 0.50 3.00 5.00 0.50 2.50 0.50 8.00 ' 1.00 , 8.00 
E-XPi..OSJVES~UNiTS_:_iiGiKG____ I -- -- ________ -t ____________ _ 

NO DETECTED COMPOUNDS 

0 
0 
0 
l\.· 
to 
--J 

NA NA NA NA NA NA NA NA -~- NA --~-----NA--

0 
rv 
00 
0 ..... 
-.1 



Explosives in Phase I Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Location: LH-566-01 LH-566-01 LH-566-01 LH-566-01 LH-566-02 LH-566-02 LH-566-02 . LH-566-02 LH-567-01 
sample-~·iumber: - --- ----- Lii-slfs-of._1-t..ii~sss~o1~1i=D · LH-s6s-o1_2 · LH-s66-o1_2FD · LH-s66-o2_1 · LH-s6s-o2=1f=o~L.ii-sss:-02=:2__,TH-ssi~o2=2Fo --i.H-567~01=1 
r5ate-5ampteCi: _____ - ----~---------o8to5Tt993 ___ ()8/o5/1993 _____ -()8/o5h993- -- o8to5t1993 . o8to5t1993 . .. o8/o5i1993 ---~ 08/0511993 1 -0810511993 r-- o8to6t1993 
----------- --·---- ~ ---- ··- -- --·-- ________ , -- ~--- ---~-~~----- ---~-·----- ___ ... _- - ··-· --~-----+-·-----~------ ·-----~-~ -----------
Depth (ft.): 0.50 0.50 4.00 4.00 0.50 0.50 4.00 : 4.00 · 0.50 
EXPl.osivEs:-uNirs:.u<3/t<G ___ , ---~---~--------- ~-- -- ----------- -- --~-----------------~---·---· --

NO DETECTED COMPOUNDS 

(~ 

0 
0 
l\." 
to 
(L) 

NA NA NA NA 

0 
f\) 
00 
0 
~ 
00 



Explosives in Phase I Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

~-~~ation: ~---- __ ---------~- LH-~!1_:~~--t--~H-S67-01 -,- LH-~~7-01_ -· LH-S68-01 . LH-S68-01 LH_-S_~8-02_J ___ Lt-1:~_69-0! __ ~-S69-01 I LH-S69-01 I LH-S69-02 
~ampl~~~~~r:.:_ _______________ j LH-S67-01_1F'?_+.!:':I_~~~!-~1~2; ~!'i_-_S~6!:~!,_2FD. LH-S6~-01~1 . LH-S68-~1-:-2 ~!-i-S6_8_:~~J LH-S~9-~1:::~ __ i LH-S69-01_2 LH-S69-01_3 LH-S69-02_1 
Date Sampled: 08/06/1993 08/06/1993 08/06/1993 08/06/1993 08/06/1993 08/06/1993 i 06/26/1993 I 06/26/1993 06/26/1993 1 06/26/1993 
-~-----------~~---·--··---~~~-+--~-··----~ ----~-- --·-- --· -· r· -·-·-f -----· --f----~-~-

Depth (ft.): i 0.50 3.00 3.00 0.50 5.00 0.50 0.50 , 4.00 5.50 ! 0.50 
---~ ·--·-~---·---------~------]~---~---- ---- T .• ---· ----------------'---~--~-~--- --------·-

EXPLOSIVES -UNITS: UG/KG I 
1 

i : 

NO-DETECTED_C_OMPOUN-DS---l-~------NA-- NA NA NA NA NA t. NA _____ l ____ N_A----~l- -·---NA ____ _ 

0 
(~ 

0 
N 
to 
C.!' 

0 
l\:) 

00 
C> ...... 
CJ:) 



Explosives in Phase I Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

':_o_~_!!_o~_:_ ___________ ~--- _, -~H-~69-02_[__ ':_t'!~S__?'_Q_:-O~--+--L~-~!0-~1 , LH-S70-_02 _, _ LH-~!~~02 . _ LH-~71-01 LH-S71-01 Lt:!:S71-0!___L!:_t-!:~!_1:~!_-~~H-~71-02 _ 
Sample Number: LH-S69-02_2 1 LH-S70-01_1 i LH-S70-01_2 LH-S70-02_1 : LH-S70-02_2 LH-S71-01_1 LH-S71-01_3 I LH-S71-02_1 : LH-S71-02_2 
~-~~~~m-pl~~~~=~ ~--- -- --_J--_06!2§f1993 -+- '~!124!!~9!]- ·o7/24/199-3u · -- -o7 /2411993 --· o7J2411-993 -·- -o7i24i1-99_3_ - --------- o~~~~-~~~-0_!!3.~!!~~~-~! /2~/19~ 
()~p_!!lJ!t.:l~------ __________ j 4.50 -:------~:50 ____ L _ 1.00 0.50 7.00 1.00 ----~.0~----- ~0- _ _; ____ 1~0~ ____ j_ _____ ~~~---
EXPLOSIVES - UNITS: UG/KG . 1 

, : I 

NOElETECTEDCOMPOUNDS __ ,-- NA NA -!· NA NA NA NA NA -- -1------NA _______ , _____ NA--~-+------NA ___ _ 

0 
0 
0 
c...~ 
0 
0 

0 
rv 
00 
0 
tv 
0 



Explosives in Phase I Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: 1 LH-571-02 LH-573-01 LH-573-01 LH-574-01 LH-575-01 LH-575-01 LH-575-02 LH-575-02 1 LH-576-01 LH-576-01 
sample riu-mller:·----- --- ------,-Tti-s71-o:(3 ~iii-=s73-o(_1-· ij.:t:s73-o1_2 -· LH-574-01 - t..ti-575-o1_1 l.H-575-01_2 · -LH-sis=o2~ 1, LH-575-02~2 : LH-576-011: LH-576-01 2 
oaie 5amilieCI:------------~-07i24J1993 -;----o6/26/1-993-- osii6/1993 --os-i26J1993 o6t26/1993 o6/26Jf993 - os/2611993 - o6/26/1993 : 06/26/1993 o6t26/1993 

~~~r~=;tE~~=u~-~-;~-: -~:,:~~==~~~~ -~=-~~----=-- 0~50 - - - - --iso ___ _ 2.50 0.50 3.50 _ , _ 0.50 ~ ==--~:-~===~-o.so---;- 2.oo I 

NO-DETECTED COMPOUNDS-~-- ---NA ___ -

0 
0 
0 

'"" 0 
t-·~ 

NA NA NA 
-------- l--- ... -------- ·--·-·-- _._____ __________ _ 

NA NA NA NA I NA I NA 

0 
l\:) 

00 
0 
l\:) ..... 



Explosives in Phase I Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Location: LH-S76-01 : LH-S76-02 LH-S76-02 LH-S76-02 LH-S77-01 LH-S77-01 LH-S77-01 ~ LH-S77-02 ; LH-S77-02 I LH-S77-02 
SampieNumber:--- ~ . ---~ -~- i..H-=s76~o1--3T LH-S76-02 f ~ ui-576-022-- LH-S76-02 3 . LH-S77 -01 1 LH-S77-01 2 I LH-Sn-o1~3i LH=s77=oi11LH~:s77-=-of2-t-cH--S77-o23 
Date -s~~_PI!~_:_=--~~= -n~ -~=-~: -~--~~~~6/1 ~~j__ ~:- ~~~2~/199~ ~--o~~~!~~~= ~o6~6/199J 06/26l199J . 06/2611993- .. - -o6i26Ji~~!-! -~~/2~199J1~612~/19~9J j_ ~-6/~6!1~~~ 
!?.!E!~~:t~-- -~ ~---~---. ·---..C~-~ 5._~~-----. o.5o 5.50 1.00 o.5o 1.50 __ ~.50~--~-_:_~~0.5_!) __ 1_~-~ 2.5~-~---L 5.50 
EXPLOSIVES- UNITS: UG/KG ! . . 
------··-----· --
NO DETECTED COMPOUNDS 

0 
~=> 
(~ 
~ 
0 
l\: 

NA NA NA NA NA NA NA NA -~- NA NA 

0 
~ 
00 
0 
l\J 

"' 



Explosives in Phase I Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Location: . LH-S78-01 : LH-S78-01 ' LH-S78-01 LH-S79-01 LH-S79-01 LH-S80-01 . LH-S80-01 LH-S81-01 : LH-S81-01 1 LH-S81-01 
·-·-----·-·-----• -·-·---------·-----·----i-----·--- 1--·----·-·----·-t-·· ----·--·----· -·-·. . . . - . ··-· nu.- -·· ·-· ...... ---·---·-n -·-- -+----··-·-- -· ---:-r---·~---~+--------·---nU- • 

~ITI_P~~_!o!u__rn_!>!f'_: _______ ~_ LH-S78-01_1 J:!±S7!"~1:::.~-~--~~-S7~0_1:::.~" ~t-j-~79-01:::.1 LH-~7~~~-1.:::.~.LL_I-I~80-~~= 1_~ ~~~8~-~~2W:H-S81-01_1 i LH-S81-01_2 1 LH-S~1-01_3 
Date Sampled: 

1 

07/24/1993 , 07/24/1993 : 07/24/1993 07/24/1993 07/24/1993 . 07/24/1993 ; 07/24/1993 • 07/23/1993 
1 

07/23/1993 : 07/23/1993 

~~E.~~J!!~)=- .. --·-------- -~-=~-=-I~l~_.=t-==}~o~-~~~T-~-- 1s-:i)o- n ... · • o.so - .. 3~oo --- --~- -~ ~o~s~-~--~~~-~ .. ~_-8.~o=~-=t==~-=-~~==+---~~~~~=t=-9.oo __ -
EXPLoslvEs -UNITS: UG/KG · ! · . 
- --·-- -· -·-~- ---·-------~ ·-···-·-· ~··-·- ·-·--. - --- - .. --·-----.L . -. -·· ··-·· -+-- ------ -- -- - -- -· -· ·- -----1--------- ··-

NO DETECTED COMPOUNDS . NA NA NA NA NA NA NA NA NA i NA 

0 
·~ 
I~ 
c.,., 
0 
"-' 

0 
l\.) 

00 
0 
N 
w 



Explosives in Phase I Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Location: LH-S81-02 : LH-S81-02 . LH-S81-02 : LH-S82-01 LH-S82-01 LH-S82-01 LH-S82-02 ; LH-S82-02 ! LH-S83-01 • LH-S83-01 
--------- -~---- ---------~----,-----·---- ----~------------l....-------- --- ________ ._ _____ -------- --------.---- - ---- - --- -r- - . - - -- - ---- -----· -·-· --- _ _._ _____________ ~~-----------~--~~-
Sample Number: I LH-S81-02_1 / LH-S81-02_2, LH-S81-02_3 i LH-S82-01_1 , LH-S82-01_2 LH-S82-01_3 LH-S82-02_1 LH-S82-02_2, LH-S83-01_1 : LH-S83-01_2 
--~-------~------~--~~--'-~----~~·~'---------------·-- --- ---- ~~-----+------------- ----- . --- --~- ·- . ---~----- -- ---+--- ' 
Date Sampled: . 07/23/1993 07/23/1993 1 07/23/1993 ~ 07/23/1993 · 07/23/1993 · 07/23/1993 07/23/1993 07/23/1993 1 07/23/1993 : 07/23/1993 
---~-~---- - --------- --------------~--------- ----- ------t---- - -----:-- --------------- ----- - - -.-- - -------- ---- . -- . -- __ .j________ ' -----------

Depth (ft.): 0.50 5.00 9.00 ' 0.50 6.00 14.00 2.50 6.00 i 0.50 8.00 
exPCoslves---=uN1i's:·ue;7KG~~~-----~-------.--~ ----- - ~ ~· -- - ; --- -;-----~----~----:------;~~------------

NO DETECTED COMPOUNDS ----~ - NA -- ~~ NA 

0 
0 
0~ 
(.J 
0 
lPt 

NA NA NA NA NA ~- -~~-NA~~. --NA~--:-- NA 

0 
f\) 

00 
0 
N 
~ 



Explosives in Phase I Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Location: I LH-S83-02 1 LH-S83-02 LH-S84-01 LH-S84-01 LH-S85-01 ' LH-S85-02 . LH-S86-01 ; LH-S86-01 ; LH-S86-02 ' LH-S86-02 
-----------··------ ---------- -----+--------'------···------ ~--···-···--·-. ---··-·· -~ ..... -··. . - - . --· ____ ; __ . -····--·. -- -+-·-·--···· ---.- ---~--------· -~---;_----~~ 

Sample Number: 1 LH-S83-02_1l' LH-S83-02_2 . LH-S84-01_1 LH-S84-01_2 LH-S85-01_1 : LH-S85-02_1 ! LH-S86-01_1 ! LH-S86-01_2 fLH-S86-02_2 ! LH-S86-02_3 --------------------- -- ---------·-"------ ------·----·-'-------------- ------ ·····-- ----- - --- - - ----- ------------------- - ------~-- ---·------+--------r-------------~ 
~~~~~~P~~~-: ____________ _j_ o1123~993 -~---~7/2~!-~~9_3 __ : _ ~11~1'~993 o112111993 o6t2st199~ : -~~261_!~93 · o7/27/1~9~---L~E~~993 ~!~! 
Depth (ft.): • 0.50 8.00 0.50 3.00 3.50 3.50 0.50 7.00 

1 

4.00 7.00 
---·-·-----------··- -· -· ····---------------+------·-----,---·--·- +-·- . ---------·--------- ---- --- - ----------- ··----
EXPLOSIVES - UNITS: UG/KG : 
NODETECTED COMPO"i.JNDS--j----NA______ ----NA 

0 
0 
0 

"' 0 
U1 

NA NA NA NA NA ----+------
NA ! NA 

0 
l\:) 

00 
0 
l\) 

CJl 



Explosives in Phase I Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Lo~a!i_?~: _______ --------•~ LH_:_~~7_:!)1 _____ _l!i-~87_:~~---· ____ LH:5~_8-01_ ~ ___ ~H-588-01 1 _LH-5~8-~1 , _ Ll-t-588-02 . LH-588-02 ; __!:~-~~-O~_j LH-5~9-~_!_ 1 _ _!:~-58~__:~ 
Sample Number: • LH-587-01_2 . LH-587-01_1 i LH-588-01_1 · LH-588-01_2 • LH-588-01_3 · LH-588-02_1 LH-588-02_2 . LH-588-02_3 j LH-589-01_11 LH-589-01_2 

Dat~~Samp~~~-~~=~~-==·-_·:~~=()(;!~~,~~9~ ~--~-~?~~2T1993_ : __ 07l22i!993- ,. 07/22/199~- : 07/22/1993 --- oi/22/1993 - 07122119~ : -~7Z~21~~3_I o7!~~i~~~-l--~7!~~-ti~~~-
Depth (ft.): ' 2.50 0.50 0.50 4.00 6.00 0.50 4.00 . 6.00 i 0.50 I 6.00 
E:xPioslvEs-~uNITs:-uGit<G ______ -- --- ~--- ---- - --- -- ---- -; ------ ---------r-----------:--·- -------
No-ofrfctE"ocor~1Pou~Nos ·-- NA ·-- NA NA NA NA NA NA -r ---- -N.A: ___ I --"N.A ___ T ____ "NA:--

0 
0 
0 
C.J 
0 
Oi 

0 
N 
00 
0 
N 
m 



Explosives in Phase I Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

~oc~~-i?n_:_ ___ _ _ " __ _1:._1:1_~589-~~ _ ~ LH-589-_()2 _ ; ___ ~H-590-01_ , ~H-590-01 _ LH-590-02 _ LH-590-02 __ _ L':!_~~~~ -01 ~- _ ':!"t-5~1-0!_~ LH-_5~~ :~1_-r--;- LH-59_!~~--
5ample Number: LH-589-02_1 1 LH-589-02_2: LH-590-01_1 LH-590-01_2 LH-590-02_1 LH-590-02_2 LH-591-01_1 LH-591-01_2, LH-591-01_3 1 LH-591-02_1 

~~t~~~_m~>_~ed: -- --- ----- -- ·- ---~ -~7'2!119~~J=Q?7_~y1~9-~ ~-C~7~~1~f99T : o7i2fi1993-- · 07/21/1993 o7/21i199_f_ -~- --o?!~-~~-~~~~- ~!~~~!~~~~i~~~~-~~--t~!!~4/19~~-
oepth (ft.): 0.50 6.00 ' 0.50 8.00 0.50 8.00 0.50 5.00 , 10.40 . 0.50 
EXPioslvEs:-uNITS:-UG/KG--------------,-- --------- +--- ---. - - -- - --------------..,.----- ----~~. ------

No DETECTED COMPOU-NDs- - ---NA-------t - - - NA --

0 
0 
0 
~ 
0 
~. 

NA NA NA NA NA NA NA NA 

0 
f\:) 

00 
0 
rv 
-.1 



Explosives in Phase I Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: ' LH-S91-02 ! LH-S91-02 LH-S92-01 ' LH-S92-01 LH-S92-01 LH-S92-02 LH-S92-02 LH-S92-02 . LH-S93-01 LH-S93-01 
Sa-mpie Number: ---~~ -- ---i-l.H-59-f:o-2.=2h.t-t~s91-o:(3 . ui~S92~o1_1 - LH-S92-o1_2 . LH-SS2-01~3' LH-~s92-02_1- ·-iH--ss2:o2~2--t- LH-592~02-=n LH~S93-01 1 , LH-S93-01_2 
Date sampled:~-~-~-------, o7i24T1993 -r~-o7i24i1993- o7/23/1993 -o7J2311993- ~- ·oi/23/1993- · -()7i23i1993-~·--oiii3i19-93--'~o7123i1993_,. 07/24/1993 • 07/24/1993 
·---~·-~-~~--~--- --------------------~~-~---~-----·--·-----..---------------··--- - - __ ..,_ - -- --·----------- ------- -------- -------+-------------__J____,::·-------+--------
Depth (ft.): , 5.50 10.00 0.50 6.50 10.50 0.50 6.50 · 10.50 ' 0.50 · 4.50 
~~~~~SIVES-.._~~!!_~~fJ~K~J=-~~ -----~~ -- ·-- - - --~- ---- -~------~---~--~--~--~ 

-- -- -- -NA--~--~-~- -NA----~-~NA--
NO DETECTED COMPOUNDS , NA 

c.;., 
i,~ 
0 
~ 
0 
(I) 

NA NA NA NA NA NA 

0 
N 
ttY 
b 
;...;J 
tV 

tO 



Explosives in Phase I Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

l:_~catio_n__:_ ______________ j__~~~93-~~--L-~H_-~~!~~3_ -"--~~~~~~-~2 __ " _ ~H-WRS1?-~1 --· ·- ~!i-IJIJ~S17-~ ---·-- Lt:i~vv~~~8:~! _: _ _!:!:t~WRS~S-0!_ 
Sample Number: ' LH-S93-01 3 j LH-S93-02 1 . LH-S93-02 2 LH-WRS17-01 1 LH-WRS17-01 2 LH-WRS18-01 1 i LH-WRS18-01 2 
--~-----·---------------------1--------~ ~-------------=--~-r-----·--- ______ __:::::_ ___________ --- ----- ~---------~- •--- · ------- · --~--- ------- -----------------~---·r ---~-------

Date Sampled: , 07/24/1993 · 07/24/1993 · 07/24/1993 07/22/1993 07/22/1993 . 06/26/1993 · 06/26/1993 
----------··-----~------~-----------1----------------------------------- - ---- --- - - - -· --- ·----- ·---··---- ------;-----------
Depth (ft.): . 12.50 . 0.50 . 3.00 0.50 4.00 0.50 3.00 
----~-----------·------+- ------- -- ,_ _____ ----- ----·-+---·----··. --·-- - --··-·--·--· ---

EXPLOSIVES - UNITS: UG/KG t 

------------------~-- -------· --------
NO DETECTED COMPOUNDS NA 

\,:) 
~:> 
(:'.::) 

""' 0 
C.!' 

NA NA NA NA NA NA 

0 
l\:) 

00 
0 
rv 
tO 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: 
---- -- ~--------- ~-------------- ---- ·-----

Sample Number: ___ ,_ ________________ --

Date Sampled: 
- - ~--~----~--

Depth (ft.): 
·--------------- -----------
PESTICIDES -UNITS: UG/KG 
DIELDRIN 

HEPTACHLOR 
p,p'-000 

--·-- ------------- --
p,p'-DDE 

- - - -- ---- --- --····- --
p,p'-DDT 

------------------ ------------

POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 
- -- ----

PC8-1254 (AROCHLOR 1254) 
--. -- --- --. 

DIOXINS AND FURANS - UNITS: NG/KG 
- ----------- - . -- -- ------ ------------ ------ -·- --- --- -····· 

1 ,2,3,4,6,7,8-HEPTACHLORODI8ENZO-p-DIOXIN 
-----~---- -- --·---- - -----··----------------- --- ---

1 ,2,3,4,6,7,8-HEPTACHLORODI8ENZOFURAN 
----- ---- --------.. ----- ---------------

1 ,2,3,4, 7 ,8, 9-HEPTACHLORODI8ENZOFURAN 
----------------------- ------------------------------

1 ,2,3,4, 7 ,8-HEXACHLORODI8ENZO-p-DIOXIN 
------------------ -------- -· ----------------
1 ,2,3,4,7,8-HEXACHLORODI8ENZOFURAN 
-~ ------------------- --------------------- -------- -~---------. 

1 ,2,3,6,7,8-HEXACHLORODI8ENZO-P-DIOXIN 
1 ,2,3,6,7,8-HEXACHLORODIBENZOFURAN 
--~-------~-------- ·---- ---~--- ------- --------------------
1 ,2,3,7,8,9-HEXACHLORODI8ENZO-P-DIOXIN 
~----~---------~---- ·--------------~---

1 ,2,3,7,8-PENTACHLORODI8ENZOFURAN 
----~--·-···------------~--- ----·--- -~-

2,3,4, 7 ,8-PENTACHLORODI8ENZOFURAN 
--------~--

2,3,7,8-TETRACHLORODIBENZOFURAN . 

47SB01 47S801 47SB01 47SB01 47SB02 47SB02 47SB02 47SB02 
· 47sso1(o-o~s> '"4758o1(1~3> . 47sso1(3~5> · 47S8o1(o--o.s> ,. 47sso2(o-o.5> - 47seo2(1-3)i47s-so2(3-s) 47sso2(o-o~5) 

- ---·· ··-·- .. - •· ........ - -- ... -· . . . . -- -- --------···· ............ ---·--·-····- -·------------+----------------
07/27/1998 07/27/1998 07/27/1998 12/01/1998 07/27/1998 07/27/1998 ! 07/27/1998 I 12/01/1998 

o.oo 1.oo - -··- 3.oo o:oo- -- · o.oo - 1.~--=~=~~---~j~=--~--=-~-=-o~![=-= 

NO [3.7] U 
NO [1.8] U 

ND [3.7] U 
NO [3.7] U 

NO [3.7] U 

NO [37] U 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

NO [3.6] U 
NO [1.8] U 

ND [3.6] U 
ND [3.6] U 

ND [3.6] U 

NO [36) U 

3.772 

0.664 

NO [3.7] U 

ND [1.8] U 

NO [3.7] U 

ND [3.7] U 
NO [3.7] U 

NO [37] U 

31.31 
6.127 

NO [0.322] U NO [0.234] U 

NO [0.258] U NO [0.521] U 

ND [0.181] U 1.304 

NO [0.194] U 0.388 

ND [0.156] U NO [0.212] U 
NO [0.203] U 0.528 

NO [0.149] U NO [0.291] U 
- - -· --. --- -

ND [0.144] U NO [0.281] U 
- - - .. -

NO [0.218] U NO [0.524] U 

I 

NA NO [3.6]lJ-- · · No-(3.6flT-r-r.:fD [3.8]"l.f·~---N-A-~ 
-NA ___ ···- -No [1."8TD ---N6[1.8JU-:-No[1-~fu,_---NA _____ _ 
NA . NO [3.6] U .. NO (3:6) li ·---NO (3:a)u·-··--- --NA ____ _ 

• - • ------- ---··-••••-•·----- ---- ••--• ·-·-T- --·- ----·--··~~---

NA NO [3.6] U NO [3.6] U NO [3.8] U NA 
-----. -.-------------- -··-· ·---~-~-------------~----

,. NA NO [3.6] U NO [3.6] U NO [3.8] U NA 
- ---------~-----··-- -~--~-----------··· 

NA NO [37] U NO [36] U NO [38] U NA 
-----.---- ·-------- -----------------

11.782 NA 28.282 2.905 30.909 
2.48 NA -o.986 -----No [0.1o4T(T[~1.086-· 

·-·--- - --·--- ---------- ~ -·----------~---------··-----

NO [1.074] U NA NO [0.188] U NO [0.122] U. NO [0.685] U 
NO [1.019] U NA ··No-[0.254]lT-N5[D.164]u~, -No (o.721j ·u 
NO [1.618] U NA - - -1.38 ---:-N5[0.157]"l.n----ND [0.58JU-

NO [0.569] U NA · No- [o.-1911uTND[o:123TLTr No ro.4o2]u-

NO [1.079] U NA . - c N~[ci~03J u·:-ND [0.135] u·~ ND[D.387]U 
NO [0.676] U NA NO [0.2] U ' NO [0.129] U : NO [0.478] U 
NO [0.417] U NA ~ NO [0.21] u ! NO [0.132] u ! NO [0.498] u 

- ------ --- -·--·--
- ND [D.2o3] u i NO [0.12BJ U"~! NO [0.52J u-NO [0.436] U NA 

- -- ----- --
NO [1.212] U NA 

HEPTACHLORINAfeo-oisENzo-p-::-oloxiNS. (To-r.A.iY ·- -·· 
. _ ~r.J~16~i~J u[ No ro.1-71JuTNo ro.424]u-

- - --·-·- ------

NA 4.553 62.181 13.097 NA 62.511 5.624 i 71.806 
-- --------~----------------------------·-- .. ------

HEPTACHLORINATED DI8ENZOFURANS, (TOTAL) 
-- ---------------- ·--------------------------------· ··- -- --------- ------

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 
. ------------------ -·-------- -----··------------------ -··---------- ---·----

HEXACHLORINATED DIBENZOFURANS, (TOTAL) , 
OCTii:cHLORODI8ENZO-"p-DIOXIN _______ .. - ------; 
-------~---· ---------------------------~ 

OCTACHLORODI8ENZOFURAN 
------- ~----·------- -----------~--

PENTACHLORINATED DI8ENZO-p-DIOXINS, (TOTAL) . 
PENTACHLORINATED DiBENZOFURANS, (TOTAL) ____ ~ 
-- ~------ ---------- ---·----~---~----------------------

TETRACHLORINATED DI8ENZO-p-DIOXINS, (TOTAL) 
------ ----------- ------- ------~---------··---------·--·- -- . 

T5~CH~ORINAT~D 01 8E~_ZOF':JRANS, (TO_! AL) 

,._, 
"·!QII 

~ 
~ 
0 

NA 0.965 6.127 4.032 NA . ~ N[:)ro.1~[Q=l_N_!:>]q__!~~]! NO [0.513] U 
NA 0. 776 3.503 3.445 NA 4.16 1 NO [0.123] U ; NO (0.402] U 

NA ND[0.156]U 3.844 1.764 NA 0.61. -·;·No[o~135]"urNo[0~387)D-
NA 

1 ~~~~~1 ~~~~~~8 --2!~~~~ _ ---· -_ -~-~--- --- -2~~~;;2-LNJ~;-1~;~ u -~--~~:~1~11 NA 
NA Noro.273JU ___ Nor0.25fu. NofoX1fu · -------NA- --~No[0.255Ju Noro.165JuTNoro.621JU 

NA ND(0.144ju-Ni::>[o:281-]u; -ND-[0.436fu··---- -NA ---~No[0:203]Lfl ND[0.128)Ui ND[0.52]U. 

NA · ~~ ~~J~~~ ~ · ~~=~~:-!~:~ ·~ · ~gHJ~1rg-~ -- ~~ · ·· u ~ ~-g~:~~*~J-~gr~0~ ~\~-1 ~~ ~~~~~t~-NA 
- - ---·--------~------

I 

-~ 

t:5 
N 
go 
0 
w 
0 



Location: 
---~-~-- --··--

Sample Number: 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

47S801 47S801 47S801 47S801 47S802 47S802 i 47S802 ' 47S802 

------·----------- --· --------- ·-------- ---
47S801(0-0.S) ;-475801(1-3)' 47S801(3-5) ,47SB01(0-0.S) . 47S80i(o:o.5)-~47S802(1-3) I 47S802(3-5) i 47S802(-o-o~5)

o7i27l19-9s - ·--o7J2il199s .. o7J27f1gga· . 12io11'199a·· . o7/27ifgg8--~0712711998t07/27/199a-: 1210111998-Date Sampled: 
------~- -------- ---··---- ---------------------------------
Depth (ft.): 
--- --------------------
EXPLOSIVES - UNITS: UG/KG 
---------------------- ---------- --

NO DETECTED COMPOUNDS 

!:::> 
.'~ 

·~ 
'~ ~-), 

~3. 

... -- - -- -- -4--------~---~-----t----~--------

0.00 1.oo 3.oo o.oo o.oo -·~ ___ 1~'!._~~ _L ____ ~~~ __ __ l __ ~---~.o~ 
I 

I NA ... -- ---~ -- ~- -----~- T ------NA-

0 
l\:) 

00 
0 
w 
f-1. 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

-~--- ~-----· -----

POLYCHLORINATED BIPHENYLS -UNITS: UG/KG 

PCB-1254 (AROCHLOR 1254) - --~-- -- NO [40] U 

~--·- --------------- ·-- -----
DIOXINS AND FURANS -UNITS: NG/KG 

-- ----- -·------- .. -· -·-· -- -

1,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-OIOXIN 

1,2,3:4.6,7~8-'~·IEPTACHL6R6oi8ENZ6FURA-t-·f 
~---------------·--------- -· -------~~----- ----

1,2,3,4, 7 ,8, 9-HEPTACHLORODIBENZOFURAN 
-~·----------~-~---------~---·---···--- ··- ------- --·--- ----··-

1 ,2,3,4,7,8-HEXACHLORODIBENZO-p-DIOXIN 
------------------------··-- -- - -- -----~ --
1,2,3,4,7,8-HEXACHLORODIBENZOFURAN 
--~----~----~-----~-----------------·----- --

1 ,2,3,6,7,8-HEXACHLOROOIBENZO-P-OIOXIN 
--------------------·----------~--- ----·- --- -----

1 ,2,3,6,7,8-HEXACHLOROOIBENZOFURAN 
-----------------------------------------
1 ,2,3,7 ,8,9-HEXACHLOROOIBENZO-P-DIOXIN 

1,2,3, 7 ,8-PENTACHLORODIBENZOFURAN 
----~----- --- ··-------

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

2,3,4,7,8-PENTACHLORODIBENZOFURAN NA 
2,3,7~-TETAACHLO·R-ODIBENZOFURAN-~---- - ~- - ... NA 

HEPtf\Ct=tLoRINATEornsENZ6=1l-=-olo5<1Ns: {ror.A.-w · - -- r,i.A. 
HEPTACHLORINATEO OIBENZOFURANS~(TOTALY- ' ---- NA 
-- -------- -~---------~---~------------------- ·-- -------·-< -------

HEXACHLORINATEO DIBENZO-p-DIOXINS, (TOTAL) . NA 
HEXAC-HLORINATED DIBENZOFURANS, (TOTAL) __ , ___ -- NA 
OCTACHLOR-ODIBENZO.:p=oiOX~----· --------~- NA 
-~--------~----- - ··----------------- .. 

OCTACHLORODIBENZOFURAN NA 

NO [38] U NO [39] U 

9.413 J 2.591 

1.397 J 0.42 

NO [0.169] U NO {0.166) U 

NO [0.304] U NO [0.216] U 

NO [0.237] U NO [0.166] U 

NO [0.228] U NO [0.162) U 

NO [0.205) U NO [0.143] U 

NO [0.239) U NO [0. 17] U 

NO [0.237] U NO [0.15] U 

NO [0.229] U NO [0.146] U 
- .. - -

NO [0.26] U NO [0.197] U 
-···- . 

NA 
-. ~------ -- ---- ---~-.. ------- -- ----~: ----~---1-----~-

~ ~ ~ . ~ : ~ 

1.651 NA 

0.195 NA 
NO [0.077] U NA 

NO [0.117] U NA 

------------- - --- ~--------------------- ----

NA 

NA 
-- -----~-----

NA 

NA 

NA----;----NA : NA 
NA·--. - NA--~~ --NA~--

-------~---------------

NA NA , NA 
NA·-~---~ --ijp.;-----: NA 

-----·-·---~----

NO [0.109] U NA NA NA NA i NA 
NO [0.108] u NA ~~ --- ~ NA ~,------ NA-~--~-NA--r--NA--

ND [0.105j U NA NA -- ~- NA ---,--~-~NA--~~-~NA--

ND [0-.103} u . -- ~NA ·-- NA---+-- NA---~-~--NA--~-~-N-A--

ND [0.075] u ~. -.. NA ---~ . NA·-~ --~ -~ - NA- --- - NA NA 

No ro.o77]u -·~- NA -----·- NA·-~-T--NA --;-~-NA : NA 

0.284 ---~--~~~~N~~-~-~~-~~ _ NA-~--~=- N~~+=t.!_A ~--!J! _ 
7.467 4.322 NA NA j NA 1 'NA , NA 

~ ... - -- - - --- ~ -- ~T" .. ~- -- -~- ~.. - ·-- ~-,-·-· ~---~-----~-~- ~ ~ 

26.532 
- ---- ·-- . -- -----

NO [0.143] U 0.674 0.399 NA NA ~ NA ! NA ! NA 
No [0.1621 l.l · ·No[o~-168Ju _____ NA~--~- -NA-~~--"NP.--r--N".A.--:---~-f.A.--

No [0.143) t.J • NO [0.105] u · - NA ~ - -NA-~~~-~ ~ NA---r-~~ ~- NA--r---~NA~-
265.21 J '48~.81-5 j~- -:-----72:265- ---,- ---NA~-~--~---- NA~. --NA-~ NA NA I 

~--~ ----·------------~--~--~~----·---· - -~----- ~~~---~-----.;__ __________ .)__ _______ --+-~ 
3.907 J 0.89 ! 0.518 NA NA · NA I NA NA 

4.502 J 
0.849 

--~---- --- - -- --- --~--- - .. -- ---- --- --- -~-·----------------··-----L j__ __ --+----
PENTACHLORJNATED DIBENZO-p-DIOXINS, (TOTAL) NA NO (0.266] U NO [0.192] U. NO [0.122] U NA NA 1 NA ! NA i NA 
PENTACHLORINATED DIBENZOFURANS, ("iOTAL)·---~- ---NA--- - 0.24-1 - ~ ~ ND[ri-:146)u :·--No (o~o77ju -·-----NA- ~~- -NA ------r~--NA--. ---NA $' NA -

TE. TRACHLORII~)i.TED DIBENZO-p-DIOXINS·,-(TOTAi..)'"··~----NA-~----. ~·fD[0.241]"0- NiS[o.215ju' -ND(0.106} u-'----~A .NA ·.; NA i NA ~ 
rEiRf..c·H-CoRINA :fEo oJBENZOFURANs. <TOTAL) -- ~-· NA ·- N-o[<i-261 u - NoTo:197] u ·-- ··· -o~284 ___ -·----NA- -- ---NA --~~~ -"NA--:--NA -NA--
~ 0.. ---~- --------- --.. ... - -- --~-------- ---~--~------ ----~---

;~ 

t!) 

'·~ 
~ 

~ 
ll:J:J 
0 
'-V 
f\j 



Location: 
--------··-------------------- --

Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

47S803 47S803 47S803 47S803 • LHS-3-01 . LHS-3-02 ! LHS-3-03 LHS-3-04 : LHS-3-05 

~!_mpl~ Numb~------------··-· , 47S803(0-0.5) 47S803(1-3) i 47S803(3-5) • 47S803(0-0.5) LHS-3-01 . LHS-3-02 , LHS-3-03 LHS-3-04 LHS-3-05 
··----·--··· ---·- .. ··------ -,--- ---- ---. ··- . - - . -·. -· .. -·-·--·- ··t---------- ' ----~ I 

l 07/27/1998- - o7i2il199a·-~- o712ii1998-u' - 1210111998 . ; o1/09/199_5_"o1/o9/1995' 01/09/1995 01/09/1995 01/09/1995 Date Sampled: 
Depth (ft.): 

EXPLOSIVES -UNITS: UG/KG 
NO DETECTED COMPOUNDS 

0 
i~ 
(~ 

""' ~J. 
c..; 

-- -----·--···---- ---------··---~ ··-···------ -~--------···-···-· --· -·· ·-· --.L --·--·-----~----·-----"----- ------l--------
0.00 1.00 3.oo o.oo o.oo ____ ---~:~_ll_ ____ L ___ o.oo ___ o.o~_j_~~ 

. -- - - -- - - - --- --- i I . 

NA --- ---[-----t---------,------···--------
1 I I 

0 
l\:) 

00 
0 
w 
(.0 



'~ 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: 1 LHS-3-06 LHS-3-07 LHS-3-08 LHS-3-09 LHS-3-1 0 LHS-3-11 LHS-3-12 , LHS-3-13 ' LHS-3-14 1 LHS-3-15 
-----~~--~ ~-----~-~- ~--. ~-- . .. .... ~--~-~------~--~--~-~~-----~--+-.. -·~-~-~~-~-- -~~-~- --~· .. - ~ ·-~.. .. . . ....... --· - ~-+~-- -·-- ·--------~ ~--· -----r--~--' -----!-----
Sample Number: I LHS-3-06 • LHS-3-07 LHS-3-08 LHS-3-09 LHS-3-10 : LHS-3-11 LHS-3-12 , LHS-3-13 i LHS-3-14 . LHS-3-15 
oa-te samiiieci:-- - - - ------~--- - -----~---ro1/o9i199s-r. o1/1-oi1995 - o111 ot1995 · o111 o-t1995 ~-(11notf995 ____ o1/10!1995. 0111 o1~ o1l1o11995 0111 o11995 to111 o11995 
---------~~- --------------·-~--~----------+----~~ -~----~~-······- -~-t ~- -- -~. ~ ·- --·-~----·~·~-~~~ .. -------- -~+--·---- ~--------~-~------~------:--·---

Depth (ft.): , 0.00 : o.oo o.oo o.oo o.oo 
1 

0.00 . 0.00 0.00 0.00 ! 0.00 
PESTfclbes"--uN-Ifs: UG/KG ___ ------- ----------- -- . ---- --- ·- . - . . -·--- - ------ ------- r - -----~--~--- ·- ---·----+---------

DIELDRIN 
HEPTACHLOR 
p,p'-DDD 
p,p.-.:i1oi: --- -
p,p'-DDT ---

POLYCHLORINATED BIPHENYLS -UNITS: UG/KG 
-----~-- ------------------------------ --------~--------~.-

NA 

NA 
NA 
NA 
NA 

PCB-1254 (AROCHLOR 1254) NA 
------------------- ------------ ----~ ------------------------ -

DIOXINS AND FURANS - UNITS: NG/KG ________ _._ ------- -- - ---------------------------

1 ,2,3,4,6,7,8-HEPTACH~~ODIB~-~~-p-DI~-~it-J__ ~-- __ 
1 ,2,3,4,6, 7 ,8-HEPTACHLORODIBENZOFURAN 

1
1 ,2,3,4, 7 ,8,9-HEPT ACHLORODIBENZOFURAN --- --
-------- --··------------~-~ ----------

1 ,2,3,4, 7 ,8-HEXACHLORODIBENZO-p-DIOXIN 
~-------------------- ------------------ -----

1 ,2,3,4,7 ,8-HEXACHLORODIBENZOFURAN 
1 ,2,3,6, 7 ,8-HEXACHLORODIBENZO-P-DIOXIN 
1 ,2,3,6, 7 ,8-HEXACHLORODIBENZOFURAN 

1 ,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN 
-------- - ------------~----·------------- . 

1 ,2,3, 7,8-PENTACHLORODIBENZOFURAN 
----------

2,3,4,7,8-PENTACHLORODIBENZOFURAN 
2,3, 7 ,8-TETRACHLORODIBENZOFURAN 
------------------------------------------- --- ---

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 
-- ----- ------------- --· ------- -------------- -- - - . -- . . . -

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 
---------------- --~----~--------------------- ---·--- ... 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 
-------- -·--·----·-··· ----------------------------------

NA 

NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) NA 
------------------~---·------------------~ -----

OCTACHLORODIBENZO-p-DIOXIN NA 
--------------

~CTACHLORODIBENZOFURAN ~-~- __ _N_A 
PENTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA 
PENTACHLORINATED DIBENZOFURANS-:(TOTAL) --~- -- -NA 

fE"fRP.cHLoR"INA.Teo olsENzo-P":OioxTNs.-(rOr.A.I> NA -- · , 
-------------- -----~----~ ----~-- --··-----
TETRACHLORINATED DIBENZOFURANS, (TOTAL) NA 0 ·--

(:> ,,., 
~A. 
pP. 

NA NA 
NA NA 
NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
-- -· 

NA NA 

NA NA 

NA NA 

NA NA NA 
- -- --··- --·· . ------

NA NA NA 
NA NA NA 
NA NA NA 

- ~ -- - --~-

NA ,. NA NA 

NA NA 
~~- ----+---~· ---- ~ 

NA l_ ~ -~NA 
NA 
NA 
NA 
---------

NA 
NA 

NA 

-- ------ ~---- -~ -----

NA NA 
------------------- -----·--

NA NA 
NA NA 
NA NA 
NA NA 

-------------- -- ----~-

NA NA NA NA NA NA NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 
NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 

NA NA NA NA NA NA 
NA NA NA NA NA NA 

---- -·-··-· ------ - ------ -- ------·-·-·· -------------- -------------
NA NA NA. _ -'-------"'!~---- _______ NA _________ ~~-
NA NA NA NA NA NA 

--·-
NA NA 

---~-----~----~~--~--- - -------~----- --·-·--·-·--------1 
NA NA NA NA 

---------------------· -- -- ----~- - ----------
NA NA NA NA NA NA - ------- ---- - ----
NA NA NA NA NA NA 

----- ____ ... - -- -- -- ------------- ------------ ----------------------
NA NA 

---- ·- -·- ·--- -- .!'!~---' -- ~~---. ___ !'!~------~~-
NA NA NA I NA NA NA 

NA- -r--~-;-- __ NA _____ -- NA---------- ----·---------- ---. 

NA NA --NA- ---~----NA __ ,_ --NA ________ NA------- - ·- --------- ---- - -
NA NA 

-- -- -- -NA ____ - - --NA NA___ :-N-A -;-- ---NA-~---NA~-
NA - - NA NA-- ----~--------NA--; ---N-A----~-----NA--~ 

~----- ---~--~- ~ ---·------~--------------~-· -·-~--------

~ ~ ~ i ~ i ~ ~ 
NA- --- . NA NA- :-----NA-~---NA ____ ,-- -NA- --

- -NA ______ -NA-- - -- NA NA -r--NA~--NA--

- -- _NA~_- -~~--_-_N~--- -~-- ~N_A-- I NA ...c_ __ Np;--i ---,,JA __ _ 
__ !'1_~ ___ . _ NA ___ ---~~---- -} NA NA NA 
~ , ~ ~ I ~ I ~ : ~ 

-· -·------ ·---- '-- --- ··~-·~ ~~-----~-j----:---· _______ [ __ _ 
~ , ~ ~ I ~ ! ~ , ~ 

·~ -·--·----+ ' . +----

NA NA NA ' NA NA ! NA 
~------·---~---,---·-----

0 
l\:) 
00 
0 
w 
~ 



Location: 
---· -----------------------------------
Sample Number: 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

LHS-3-06 LHS-3-07 LHS-3-08 LHS-3-09 LHS-3-1 0 LHS-3-11 LHS-3-12 LHS-3-13 LHS-3-14 1 LHS-3-15 
- . ······ --- --1· -· - .. - .... -····--~~--'------------· ·-·· ~-----·--·--'-------·-·· 

LHS-3-06 LHS-3-07 LHS-3-08 • LHS-3-09 LHS-3-10 LHS-3-11 LHS-3-12 . LHS-3-13 : LHS-3-14 , LHS-3-15 
----- ------------------------------------ -

·- o1to9i1995 · o1t1oi1995 'o1t1ot1995l o1t1ot199s-· o1t1ot1995 o1t1ot1995--o1/1oi1995 • o1J10/1995--01i10J199~1o/1995 Date Sampled: 
------------------- ------·- ----------
Depth (ft.): 
-------------~-------~- ------------·- -----
EXPLOSIVES -UNITS: UG/KG 
NO DETECTED COMPOUNDS 

~~ 
·~ 
(~ 
~;1 
.... to 
IZ.fl 

. -+. _____ ,_ - - ·-··-- ····-- -~---------------------------·t----------

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 ' 0.00 
- ----------------------- ________ _L _______ ~ 

! 

0 
N 
00 
0 
w 
c:.J1 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: LHS-3-16 LHS-3-17 LHS-3-18 LHS-3-19 LHS-3-20 ! LHS-3-21 LHS-3-22 . LHS-3-23 LHS-3-24 i LHS-3-25 
LHs-3::-16- -- LHS-3-17 LHS-3-18 LHS-3-19 LHS-3-20 -~ LHS-3-21 . :- LHS~3-2i-1 - i..:HS-=3-23 .. -- LHs:i-24 ·rLHS~l-25 ---- ----------

Sample Number: 
----------------- ------·---------
Date Sampled: --~~o1Tf()h99-5~-o1i1ol1995- o111 o11s9s 01110/1995 01110/19-95 ~ o1/1 oi1-995i~o111 oil 995"-0111 011·995 ~-o171 otl995 ~()171oi1995 
-------- -------~---- ------. -------- -

Depth (ft.): 0.00 0.00 
------------- -·---~ -·-------- --- ----------- ----
PESTICIDES - UNITS: UG/KG 
DIELDRIN 

HEPTACHLOR 
p,p'-DDD 
P~P;·DDE ... 

p,p'-oor 
- ---- ---------------------- ------ - -----

- ------- ------1 --- -

POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 
PCB-1254 (AROCHLOR 1254) 

DIOXINS AND FURANS - UNITS: NG/KG 

NA 

NA 
NA 
NA 

NA 

NA 

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN NA 
--------------------------------- ---------------- -----
1 ,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN NA 
----·-···---------- -------------------- ------
1 ,2,3,4,7,8,9-HEPTACHLORODIBENZOFURAN NA 

--- --- ------------- ~---- -

1 ,2,3,4, 7 ,8-HEXACHLORODIBENZO-p-DIOXIN NA 
------------------------ -- ----------- -- ·-·-- ---· -------- --
1 ,2,3,4,7,8-HEXACHLORODIBENZOFURAN NA 

--- ~--~~------------------- ·------- ----- ---- -----··-·- --

1 ,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN NA 
-----------~-- ---- ·-- -- ----------- ---
1,2,3,6,7,8-HEXACHLORODIBENZOFURAN NA 
·--------------~------ -----~----· --------- ------ . 
1 ,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN NA 
---·--·-------~---------- ----~·----- ·--------··---- ----- ---···-·-

1,2,3,7,8-PENTACHLORODIBENZOFURAN NA 
2,3~4.7,8-PENTACHLORODiBENZOFURAN---~-- --- -;-· NA 
--~---~-- ---------------------··----·-·-------- - - ----l 

2,3,7,8-TETRACHLORODIBENZOFURAN NA 
----~-~~~-----~~-~------ ~~------- --·- -· 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA 
--~-- ---------- -----~-~--------·----·------ ··---

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) NA 
--·~--~~~--·····- --------~··-~----------·--------~-·-···j- ···-·-· . 
HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 1 NA __________ , .................... ~--~---·~-~----~--- . . .. -··-··· ..... j--
HEXACHLORINATED DIBENZOFURANS, (TOTAL) i NA 
---·------~~~~-----------~--------------1----· ----- -· 

OCTACHLORODIBENZO-p-DIOXIN ! NA 
OCTACHLORODlBENZOFUAAN ~ - ~-- ~----- --- . <-- - NA 

PENTACHLORINATED DIBENZO~J).DIOXINS,-(TOTAL)~-·-- -N·A-· 

PENTACHLORINATEDDJBENZOFURANS, (TOTAL)--- i ---NA 

fETRACHLORlNATEDDlBENZO~p~OiOXINS, (TOTAI..Y-: - NA 
------- ---·---- ---·------- .. ---- ··------------- ----- ------· ··- -- -·- ----- -·-· 

rETRACHLORINATED DIBENZOFURANS, (TOTAL) i NA 0 .. - - .. - .... - - . ; 
I _,I 

(~ 

·~ 
~Ail 

en 

NA 
NA 
NA 
NA 

NA 

NA 

NA 

NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 

NA 

NA 
NA 

NA 

0.00 

NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 

NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

·--- ·-
NA --- ________ ......,. _______ -

NA 
--·--~-- -- ·-·- ----- -·-- l ..... 

NA 
i 

NA 
- i. 

NA 

-t -··-~---··----- ---------·-- --·-··---·- -··-----
0.00 0.00 ' 0.00 0.00 0.00 0.00 0.00 

NA 

NA 
NA 
NA 

NA ·• 

NA 

NA 

NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

----------------

. -~~i-· 
NA NA NA~- ' NA 

---- -- -~-------.- --------

NA NA NA NA 
NA NA NA 

--- -· -----

NA NA NA 
--- --------- --------·-···-----~-- - --- -·--·- ---~----

NA NA NA 

NA NA NA 

NA 
NA 

NA 

NA 

NA . ---· -NA ~-- - - NA- -----~~ ~NA-~--
- --- ---·----------···--- ---- - -- ------- - -------

NA NA NA NA 
NA NA NA NA 

j 

NA . NA NA NA 
. ---NA - -T- - NA-~- - ·- NA-- ------ NA--

NA ... ··-+ - -- NA ---"-·- ---NA~---NA-~ 
--~-NA·----r-- ~-~NA --+--·-NA ______ NA __ 

___ ___jj~-=-==f _ N~-=~~-~~=-f.J~=--=_NA 
NA NA NA NA 

NA ~-~A_ __ -· ----~~---'·~ ~!'J!-__ _L_!'l_~----
NA NA NA NA NA 

--- ___ ..__ ______ ---- ---------..--------------·---------~-· -----~-

NA NA . NA · NA . NA 
NA NA ·- ~ -NA·~-· -NA ______ NA 

~----NA~ -~-~- NA--~--- --~NA~ . --NA -----NA-
- ------ . ---- --·---·--

NA NA NA NA NA 
' ' NA -----NA~-~--NA - --~-----NA~~-NA NA 

. -~ ~- ... ;~_L --~~---:: : E:~----~NA~· 
~ ~ ~ . ~ i ~ ~ 

NA .. .. . NA- --r·--=-~~~=~-~-~~~~---~~=t-J~- ~-=-~~~~~-=--
NA NA NA NA . NA NA 

! . . --l .......... . 

~ 
NJ 
~ 
,0 
w 
ern 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: 
----------------------
Sample Number: 
-------~------------------- ----~~---·--------

Date Sampled: 
----------~-------- - ------ ···--~------------
Depth (ft.): 
-----~-----~-~------------------

EXPLOSIVES - UNITS: UG/KG 
NO DETECTED COMPOUNDS 

0 
;~ 
(~ 

'"' ?!a 
~1 

LHS-3-16 LHS-3-17 LHS-3-18 . LHS-3-19 LHS-3-20 LHS-3-21 LHS-3-22 . LHS-3-23 : LHS-3-24 
1 

LHS-3-25 
LHs-3-16 · Ll-is-3-17 · Uis-3-18 • LHs-3-19 · LHs-3-2o ·· · L..Hs:3-21 · Ll-is-3-~22 +··cHs·.:a~2JT LHs-3-241L:t-is~3-25-"_j I 1 

01/10/1995 · ·a1l1-ol199-5 · o111ol1995 · o-1/1()11995 .. 01/1ot1995c o111oi199s ···o1-i1ol199s IQ1f101199s: 01110/1995 i-o1/1o11995 
.• .. '. .... ., . . ------ ·i ---- ---+-- -f.-=.-·-·-----

0.00 o.oo o.oo o.oo o.oo o.oo -~_._o~ ___ _.t ---~:~~---1__ o.oo ! o.oo . _ 

0 
l'\:) 

00 
0 
w 
-.] 

i/ ... 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: : LHS-3-26 1 LHS-3-27 LHS-3-28 LHS-3-29 LHS-MW-28 . LHS-MW-29 • LHS-MW-30 ; LHS-MW-31 ' LHS-MW-32 
--·- ----------------------------------------- -----·- --- --1--- ---- ~--- --- _..___ -- - -- - ·- ··- - . -·- . -- -··- .... ··--. - --------+-· ------------ ------ ----l-----------------
Sample Number: · LHS-3-26 ; LHS-3-27 LHS-3-28 LHS-3-29 LHS-MW28 LHS-MW29 : LHS-MW30 [ LHS-MW31 : LHS-MW32 
-------~~---- --------------------------------- -- ----- __________ L _______________________ -- -·------ ------- -- -- .,-- -- ······-· ---- --. ---------- --------r-------- ------~t------------ --------------

~~~~sa_'!'P~~~-= __ ______________ __ _ _______ j_~/11!~~95 :o1!1_1!19~5 _ 01/11/1995 _ 0!111/1995. 10/03/1994 ___ 10/~~/199~J __ 1~/03/199~_ 1_1~/04/~-9~~-=~~~!~!~ 
Depth (ft.): : 0.00 . 0.00 0.00 0.00 0.00 0.00 , 0.00 0.00 i 0.00 fiesrlcWiE"s:-ur::firs:-u-<3/t<ci - --------- ------ ~ .. -- _, __ -

------------------ - --

DIELDRIN NA NA 

HEPTACHLOR 
p,p'-DDD 

------r---NA ____ ,_- ---NA-

NA NA 
- -- ····----~---

p,p'-DDE NA NA 
--------------------- ------~-------- ---- - -- -----~-- - ---------- -- -~-

p,p'-DDT NA NA 

POLYCHLORINATED BIPHENYLS -UNITS: UG/KG 
-------------·-------- -------------

PCB-1254 (AROCHLOR 1254) NA NA 

------- ------ ___________ ,_ ______ -- --

DIOXINS AND FURANS - UNITS: NG/KG 
--- ·--------······---- ---------··· ----- -- ···-------- ·--·-

1,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN NA 
---··--- -- -----··----- ---- ---·-- ···---~------ ----- --

1,2,3,4 ,6, 7 ,8-HEPTACHLORODIBENZOFURAN NA 
----- "" -~--------·- -··-

1,2,3,4,7,8,9-HEPTACHLORODIBENZOFURAN NA 
------ -- ---------- ------·---- ----

1,2,3,4, 7,8-HEXACHLORODIBENZO-p-DIOXIN NA 
1,2;3,4,7,8-HEX-ACHLOR-ODIBENZOFi.iRAN ·--- , __ - NA 
----·-- -----------~-----·-------·- - -·-- ··---- ------
1,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN NA 
-----··----------~-~-------------------··- ------------------------
1,2,3,6, 7,8-HEXACHLORODIBENZOFURAN NA 
~------·-------·-----~-- ··------------···----- ---·--·---·---·--- -----
1,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN NA 
1~i;3,7,8~-PENTACHLORODIBENZOFURP:N - --- ____ , _____ NA- . 
------------·--- "" ----·--·- ---------- ··------------------ ---- -
2,3,4,7 ,8-PENTACHLORODIBENZOFURAN NA 
2,3,7,8-TETRACHLORODIBENZOFURAN ·---:--- NA 
-- ----------~~---------·- ---------------1---------···-· --- --- --··-
HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA 
HEPTACHLORINATEDDIBENZO-Fl.fRANS, (TOTAL-) .~ ·;-- NA 

H"E"xA"cHL:oRINATEo olsEN-zO-p-oloxiNs~(rcnft.L")--r -- -NA 
------·--------------- ---·---~------------ -------- --------------1'--------·-- -
HEXACHLORINATED DIBENZOFURANS, (TOTAL) , NA 
ocr.A.cHLORoDIBENZO~p~olox_iN _______ -- -- - - ---:- - --NA 
OCTACHLORODIBENZOFURAN ------ -- ---- -- )--. NA 
PEN-TAC-HLORINATED DIBENZO-p-:-DIOXIN-S: (TOTAL)" ·:- - NA 
flENTAcFILoRINAT"Eool sENzoFuRA"Ns-~ (To TAW- - - : ----NA- ---- -
- ---·---------------------·-- -------------- - j ____ ---

TETRACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) , NA 
T8RAcH"l6R-iNA~~o- [)I~~~~~F~RA~s·.-(fOTAL) -- . 1 

-- NA 

I.:; 
6J 
~,l. 
[/) 

NA 

NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA NA NA NA 
--N.A:-------NA---T-- NA ·r---NA ___ _ 

NA NA NA 
NA 
NA 

NA 
NA NA NA 

NA 
--- -------- ------ -----------

NA NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA NA NA 

NA 

NA 
NA 

... ·----- ---- ·-

NA 
NA 
NA 
NA 

NA 
NA 

NA NA 
NA NA 
NA NA --NA ___ . --· ----- NA --- --

- -·· --------··---
NA NA 
NA NA 

- ·-------------

NA NA 
NA NA 
NA NA 

. -~~~=~~=--=-~~=~--NJi."-~=~-:~=- -NA _:-~ 
NA NA NA 

·--------------- ----------- - -------+-------·-··-----
NA NA · 1 NA 

NA NA -·--- --NA -- -- -----NA - . -----NA __ _ 
NA ·--- NA---~- NA ___ ---NA -----.,---NA --

-- --- -- ·-·-··------------ t--------

NA NA I NA . NA NA 

~~ = --:==~~~==; ----~~--r----~f ---1=~~~-
NA___ ----NA--~--NA-----t-~A i NA 

----- -·---- ···----- -------· -----+-------------------t-·-------r-------
NA 1 NA , NA i NA : NA 

NA- - --,--- ---_=N_,A._ ===t===-~!'_ ___ =:t==_E~=: ~-~NA ____ _ 
~ ~ : ~ ~ ~ I ~ 

0 
NJ 
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Location: 
- --- --- . -------- -- - - ·-··-- ---

Sample Number: 
--------------------
Date Sampled: 
------~-------.--

Depth (ft.): 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

LHS-3-26 LHS-3-27 LHS-3-28 LHS-3-29 LHS-MW-28 ' LHS-MW-29 ' LHS-MW-30 • LHS-MW-31 : LHS-MW-32 
. . . ... . . .. . --- ·-- -- ---1------·----~----l-~-----------------

LH~~J-26 , LHS-3-27 LHS-3-28 LHS-3-29 LHS-MW2~ ·- LHS-MW29 LHS-MW30 i LHS-M~~LHS-MW32 
01/1_1~~995' 01/11/1995 01/11/1995 01/11/1995 10/03/199_~ - _10/03/1994 ' !0103/199'!_l~~04/!~~.J__!~04/1994 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 : 0.00 
--------- ------------------------~--- ------------- __________ __;____~----~---__..!__ ____________ _ 

EXPLOSIVES - UNITS: UG/KG 

NO DETECTED COMPOUNDS 

C-' i::> 
(~ ,.., 
~-.i. 
{_~ 

' ' 

------~-----·-··- ···--+------------------

0 
l\:) 
00 
0 
tu 
co 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

NA 
---- "" ---- -~---

HEPTACHLOR 
p,p'-DDD 
p-,p;-DDE 
p-:p·:oor 

---. --

---- --~--------- ------

POLYCHLORINATED BIPHENYLS -UNITS: UG/KG 

PCB-1254 (AROCHLOR 1254) 

- --- --------·- ---
DIOXINS AND FURANS - UNITS: NG/KG 
1,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN 
-----'"---------------------~--------------- ----------------------------
1,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN 
--------------- ------- ------------------------------
1,2,3,4,7,8,9-HEPTACHLORODIBENZOFURAN 
------------- -- -------· ----------- ------ --- - ··-- --- -
1,2,3,4,7,8-HEXACHLORODIBENZO-p-DIOXIN 
---------------------- ------------- ----------------
1,2,3,4,7,8-HEXACHLORODIBENZOFURAN 
---------------------- --- -- ------------------

1,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN 
----------------------- ----- ------------·--··-- -------

1,2,3,6,7,8-HEXACHLORODIBENZOFURAN 
~~------ - ---------------- ---------- ---· 

1,2,3,7 ,8,9-HEXACHLORODIBENZO-P-DIOXIN 
-------------------------------------- ·------- ----· ---------
1,2,3,7 ,8-PENTACHLORODIBENZOFURAN 
---~-------- -------·-------~-----·- ---- ----

2,3,4,7,8-PENTACHLORODIBENZOFURAN 
--- ----------- ----·--·· ·--

2,3,7,8-TETRACHLORODIBENZOFURAN 
~-~--~--------·---~--------------------··----- ~ 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 
-~-------- ---------------- ------~-------- ---·-

NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) NA 
- ---· ·--------- -------------·----------- ·-···- -----··---
HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA 
-----------·----··---------· . ·- ----- -------· --· ·-

HEXACHLORINATED DIBENZOFURANS, (TOT~~--- ~' __ ~--NA 
OCTACHLORODIBENZO-p-DIOXIN NA 
·----------·--·-------···- -----~-~-- -· ---------- . 

OCTACHLORODIBENZOFURAN NA 
-----~---·---------- ___ ___J ______ _ 

PENTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA 
-----------------·- ------------------------- . ·--------------- ------
PENTACHLORINATED DIBENZOFURANS, (TOTAL) . NA 
rErR:A.cHCORIN.A TEo olsENio-J>::oJo5(fNs. (foYAL) · - --- --~ NA 

"fs~~~':_9-~INJ\T_f=D~I§_~t<J_~~~U~~~~·Jl"C?T,(I._~f----· -,--- NA 

(~ 
C:J 
N 
0 

LHS-MW34 
10/04/1994 

0.00 

NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

--···-···--·--·-·· -·---------· 
NA NA 
NA NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 

NA 

NA 
NA 
NA 

NA 

NA NA 
- _______ __.__ __ -----------

NA NA 
NA NA 
NA NA 
NA NA 
-----------~-----------

NA NA 

NA NA 
NA NA 

----------·- --
NA NA 
. -. -- -------------· ·---~ 

NA NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

·~---~- ~--- - - - . -- NA --~~- - --NA---~ 

NA 
NA 
----------·--. 
NA 
NA 
NA -· ---- ····-- - - ---- --
NA 

. --· ·---· ~ ----- -
NA NA 
-- ----------- -------- ----·-·---·-

NA NA 
NA 
NA 

NA 

NA 
NA 
NA 

NA NA----t NA NA 

~~~ -~ ~:-. :=-~~~-~~-L --~-~-~~~~ :~-~~~~ 
NA NA I NA . NA 
NA-~--- NA~--~--·- N-A~--'-~~NA~ ~ 

• -· -- ~~--~·---------L---··---------'-- ---~--

! NA NA i NA I NA 
-- - --- -----r-----------r--------------------

NA NA i NA i NA 
------~-~~-----:----~----~-----------: -~---~- ~--~--

NA , NA 
1 

NA 
1 

NA 
---~ NA --~- ~ --N~-r- NA--T~A--

NA~~-~ · -- - NA---T-~ -~-r---NA--

--··-------~-·---· . ~··---·----->--- -~~--~~---~~ -~ 
NA NA 1 NA ' NA 

. -----·------- --- ----------r ------··-

0 
N 
00 
0 
~ 
0 



Location: 
----·----- ---~--------- -

Sample Number: 
----· ---~--------

Date Sampled: 
-- ---------·--
Depth (ft.): 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

: _ LHS~I'JI~-33 ;_.LHS-MW~34 _ . LHS-MW-3~ __ L~~-IVI~~36l~':i~_MIJV~~!_;_LJ:i~·MW~~~ ' LJi~__:_~~_:~;.+__!._HS-M~_40_ ~-~t:i~~~~ 
LHS-MW3~- _ LHS-MW34 LHS-MW35 • LHS-~~~~_; _ _~.:_.-t~-~IJV37 : LH_~~rJIIJ\f3~J"LHS-M~!~_L~~~-MW40 ~~-MW41 
1 oto4t~ 994 1 oto4t1 ~94 1 oto4t1994 1 oto~~19~4 __ : __ 1 ot~4t~ 994 c 1 oto4t~ ~9~ -t--1 oto4t1 ~9~_-L!~'~"!.~!~'!...~E!~4/19~~ 

0.00 0.00 0.00 0.00 0.00 0.00 . 0.00 i 0.00 1 0.00 
~------------ ---------·· ~-~--------- - -----~-- -------~--r---- -------~-----

EXPLOSIVES - UNITS: UG/KG 

NO DETECTED COMPOUNDS 

c~ 
(~ 
~~ 

'~ l\) 
~ 

0 
l\:) 

00 
0 
~ ...... 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: LHS-MW-42 LHS-MW-43 LHS-MW-44 LHS-MW-45 LHS-MW-46 LHS-MW-47 ' LHS-MW-48 i LHS-MW-49 : LHS-MW-50 

Sample Number: LHS-MW42 LHS-MW43 . LHS-MW44 LHS-MW45 ; LHS-MW46 
1 

LHS-MW47-· -LHS~MW4ti -fLHS-MVV49- ;-LHS~MW50. 
10/04/1994 1oto5t1994 1oto5t1994 1oto5t1994 10/05/1994 ___ 10/05/1994 1oto5t1994 : 1otos11994 ;-1oiosl1994 

-----·---- -----

Date Sampled: 
- --- - ·--·----·-~----------··--·r------------------~-

0.00 0.00 0.00 0.00 0.00 . ' - 0.00 ' 0.00 ' 0.00 0.00 
-~---·--- -- - --- ---
Depth (ft.): 
--------- ----·-- ···- -· __ ,__ ---- ~-----------

PESTICIDES - UNITS: UG/KG 
DIELDRIN 
- --- --------
HEPTACHLOR 
p,p'-DDD 
-------- ----
p,p'-DDE 

p,p'-DDT 

--------- -- --------------- ---------------- --·---------
POLYCHLORINATED BIPHENYLS- UNITS: UG/KG 
PCB~-1-254 (AROCHL6R 1254) 

DIOXINS AND FURANS -UNITS: NG/KG 
------------ . -·- ---- --- ---··-- - ----

1,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN 
------~--~---------~------------ ----------------
1 ,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN 
------·--· ------- -·- -- - ----·- - -- - . 

1 ,2,3,4,7,8,9-HEPTACHLORODIBENZOFURAN 
- -------- ----------- - -- -- --- --·-- ·--- . -
1 ,2,3,4,7,8-HEXACHLORODIBENZO-p-DIOXIN 
--------~--- ----- ---------·--------···- ----- --

1 ,2,3,4, 7,8-HEXACHLORODIBENZOFURAN 
-------------- ------ ·- --- ------------------ ·--- -----
1 ,2,3,6, 7,8-HEXACHLORODIBENZO-P-DIOXIN 

1 ,2,3,6,7,8-HEXACHLORODIBENZOFURAN 
- --·-------~--------------···------------·- -·-·---

1 ,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN 
----------~------------·-- ---·· 

1 ,2,3, 7 ,8-PENTACHLORODIBENZOFURAN 
------ --------- ---- --- -

2,3,4,7 ,8-PENT ACHLORODIBENZOFURAN 
---------·-- -- ----------------·-
2,3,7,8-TETRACHLORODIBENZOFURAN 
------··-------~---~~-----~---------------

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 
-----------------·- - - -------------------··--- ------

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 
------------·- -~--------------~--------- ---- -··------·--

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 
----------~--- ---- - ----·--·-~----------- ---------

HEXACHLORINATED DIBENZOFURANS, (TOTAL) 
-----------·---~---------~-·~~-------- -------------

OCTACHLORODIBENZO-p-DIOXIN 
-·---- ----- ------- -----·------- -----------------
OCTACHLORODIBENZOFURAN 

NA 

NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 

NA 

NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

PENTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA 
PENTACHLOR·I-NATED DIBENZOFURANS, (TOTAL)--~·-~----NA- --- ---- --
--~-------- ·--------- --------------------- ----- ---------------·------

!~!~_c_~-~-~~IN_ATED DIBENZO-p-DIOXINS, (TOTAL) ________ !'J!'-. 
TETRACHLORINATED DIBENZOFURANS, (TOTAL) NA 0 --- --- ---------- -------· ---- -- .. -----

{.;:, 
C . .J 
lJ 
N 

NA NA NA 

NA NA NA 
NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 
NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 

NA NA NA 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 

NA 

NA 
NA 
NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA t -- NA ;--- -NA- ---- - --NA ___ _ 
NA ________ .NA---4--- --NA NA 

NA 
NA 

NA 

NA 

NA NA NA 
. ·--·---- ··-- .. 

NA NA NA 
-------------------·--------~---

NA NA NA 

NA NA 

NA NA NA NA 
NA 
NA 

NA 

- ~~ - --NA _____ -- NA----, ~~NA --
- ---------- -----··--------------

NA NA NA 
- ----- --· ----- -----------------------------

NA NA NA 
NA NA NA NA NA- . --···· --- -NA __________ NA __________ NA ___ _ 

NA NA NA 
I 

NA 
NA _______ -N-,..-----+--- --NA--~-~NA--

----··----------
NA NA NA 
--------

NA NA NA 
NA- -~--- NA ... -, -NA ___ ---NA---~-

NA NA · NA NA 
--------------

NA NA NA ~ NA 
NA --- -·-- --NA _______ ---NA _______ NA~-

.. -- -----------------------
NA NA 

- -- _____ i ----- ______ , ---

NA NA 
NA NA t-JP. _l_ ___ ~~----
NA NA NA NA 

- ; -- ---NA·--,~-- NA NA NA 
.L ... --· ---- -··----t------------·---------~-+-~~ 
! NA __ l_ NA I NA NA 

NA : NA : NA : NA 
--~- - --------~t-------·----··-··-------------..J__ ___________ _ 

I NA L----~~ ___ _J _____ t-J_A~-'--~ 0 
N 
00 
0 
~ 
l'V 



Location: 
-----~~-----~- ------------
Sample Number: 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

LHS-MW-42 LHS-MW-43 LHS-MW-44 LHS-MW-45 ' LHS-MW-46 LHS-MW-47 i LHS-MW-48 ! LHS-MW-49 : LHS-MW-50 

---~--------------- -----------
CH~s:llllw42 ~:~ ~Hs-Niw43 : LHs-Mw44 LH~::_MW45 :- i.:..fs~fivv~~- _LH~=Mw47J_!-HS-MW4BTLHs-Mw49 : ~!:!~-Mw~~~ 
10/04/1994 10/05/1994 10/05/1994 10/~5/1994 l 10/05/1994~ ' 10/0~~~-~~~_;_ __ 1_!!/05/~~4_t~-~~05/1994j_~~~~~!!~~4_ Date Sampled: 

---------·--- --------
Depth (ft.): 
---------------- ---- -------· ----
EXPLOSIVES • UNITS: UG/KG 
-------- - - ------- - --- -- .. ·- --
NO DETECTED COMPOUNDS 

0 
-·~ 
'--' 
(~ 
r.~ 
J.; 
~-

0.00 0.00 0.00 0.00 0.00 0.00 . 0.00 1 0.00 j 0.00 
-------- ---;----- -------~1 -------+--------- ---

~---

0 
l\:) 
00 
0 
~ 
w 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

~::;~:"~umber:_______ - · ----------------------------!-~~~-~~:;--r-t~t~"J;:: · ~~--~~:: · ~~~--~~:: ~-t~~-~~"!:: · t~~-~~~:: i-~~~~~::+t~~~~~:: -'-~~~-~~:11-
oaie-sampied :- ···· ---- ···· ·------------- --------- ---- ---- -------j-1 oiosi1994 ~- · ·1oJost1994 · 1 oios/1994 ·- 1 oiost1994 ----1 otos/1994 · ·:foiosi·f994·r·1-o/osi:(994T1oJo5t1994 ___ 1oio5t1994 
-··-·--·---------- ..... --···-. --- ..... ··-···------------------- ··--·-------+---··- ---- . ·- -··. . ... . - . . .. -- .. -~ ....... - .. .. .. .. .. - .. ·- t--------·--··----·--:----- -------,·-···- ··- -------
Depth (ft.): 1 0.00 . 0.00 0.00 0.00 0.00 0.00 . 0.00 , 0.00 0.00 
------·--------·-------- -- --------·---~------ ---~----~--------- -------1----------- ---- -- ---t-- - -- ·- ~ - ----~--------·---------~--- ----~~-------·-·----------

PESTICIDES- UNITS: UG/KG ; 
olai)R.IN___ . ----------- ---- NA NA NA NA NA -- NA ---- -t --- NA ____ ·- NA ________ -NA ___ _ 
HEPTACHLOR-· - -------------------------------- i-- NA ·- ·+ NA NA NA NA NA ... i -----NA- ---C-- ··-NA··----· - - NA ___ _ 

p,p'-DDD NA NA NA NA NA NA NA NA NA 

p.p~~~~~==--- _ .... --~-~=--~~=~=-=-~~-==~===~-~ -~=-=~-= __ _NA NA NA NA _ -·- NA NA ~--~-=-~_"!~====~---~A==~~~--- N~ 
p,p'-DDT . NA NA NA NA NA NA r-.1_~------ N_~ ________ f\J~ 

-------------·---- ·-- ---------------------·· -- --------·----- .. j.. 

POLYCHLORINATED BIPHENYLS • UNITS: UG/KG 
PCB-1254 (AROCHLOR 1254) 

------- --- -- --------·- -~ 

DIOXINS AND FURANS - UNITS: NG/KG 
1 ,2,3,4,6, 7,8-HEPTACHLORODIBENZO-p-DIOXIN 
--- -~----~------------ ---------- ------·---------- ·---------------<----
1 ,2,3,4,6, 7,8-HEPTACHLORODIBENZOFURAN 
----------------- -------------------------------- ·-

1 ,2,3,4,7,8,9-HEPTACHLORODIBENZOFURAN 
-------------------·- ------------------------ -------------------· -----
1,2,3,4, 7 ,8-HEXACHLORODIBENZO-p-DIOXIN 
{2,3,4) ,8:HEXACHLORo6f8ENZOFDRA"N---

{2~3;6;i,8-HEXACHL6R6018E-NZ'6::-F,--DI6xiN 
1~2-;3,6; 7~8--HEXACHLORODIBENZOFURA_N_. - . 

1~;3,7~;9:HEXA-cl-ll.oRoDIBENzo:?-DioxiN--··· 
--------------------- --------------------
1 ,2,3, 7 ,8-PENTACHLORODIBENZOFURAN 
-----------------------------· 
2 ,3,4, 7 ,8-PENT ACHLORODIBENZOFURAN 
------------------------- ________ " _____ -

2,3, 7,8-TETRACHLORODI BENZOFURAN 
HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

---------- ----~-------------·------ --··-·-·---

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 

NA 

NA 
NA 
NA ---+ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL)-- ' NA 
--~----------- -- - --·-·----------------------
HEXACHLORINATED DIBENZOFURANS, (TOTAL) NA 

NA 
-- ~--

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA OCTACHLORODIBENZO-p-DIOXIN 

OCTACHLORODIBENZOFURAN ____ , _____ NA . NA 
t·· -·--···- --- ..... .. 

PENTACHLORINATED DIBENZO-p-DIOX_INS, (TOTA_LL.., ___ !'J/\ _____ l ___ .!"~- __ 
PENTACHLORINATED DIBENZOFURANS, (TOTAL) NA 1 
-------------- - --- ------------------------··· .1... 1' 

TETRACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 1 NA · 
f~c8~o~INATEo-oiB~!'J!~!':J.~t-JS. (T~!~_L) --- ----- - NA 

(~ 
~ 
I'~--

~ 

NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA NA 

NA NA 
~------.---- -·· 

NA NA 
----------- ~----

NA NA 
NA NA 
NA NA ---
NA NA 

-- -·-- -- --
NA NA 

- ---------~-- - -

NA NA 
-- -------~------- - --

NA NA 
NA 
NA 
NA 

---------------

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

I ' 

NA 
- -~ --NA _____ ---- NA -~---~ 

NA --r:.JA ___ i ___ NA-~--- NA 
NA -----------NA-~----NA------~ 

NA NA . NA NA 
NA -·-- ---NA-~------NA·--··-----NA--
NA . ------NA·---- -----· NA __________ NA __ _ 
NA .... --- --NA- --~--- ··-NA .... -- -·-NA ___ _ 

NA--- .. ------NA--r----NA·-----------NA-
····--·----------·-------~---+- ---- ·------------~-

NA NA I NA . NA 
NA --- ----NA----~ --NA----~-N-A--
NA -----NA _____ NA- - . ·-----NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA NA 
NA 'NA 

·----- ----+- ----- -

NA NA 
. -----NA ----------NA 

NA NA 
NA NA 
NA I NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA -NA ___ . NA-------'------NA----r--NA-~1 --N~ 

NA 
NA 
NA 

-- --------------- ----------------
NA 
NA 
NA 

NA NA I i-iA--:-NA __ _ 

NA -~~ [ __ ~~~§ ==L-=NA _-=f_-=-·NA --
NA I NA I NA I NA 

-------
I 

0 
N 
00 
0 
....... 
~ 



Location: 
Sample Number: 
oate-sampieCi: ----
~-~----~---- -------~- .. ·--··----~-~-------------------- -
Depth (ft.): 
----·-- -------~~--- -. -------------·--··-~------ --

EXPLOSIVES -UNITS: UG/KG 
---- ·------------ --- ---~~-------··--··--- --- ---

NO DETECTED COMPOUNDS 

0 
(~I 
{~ 
(..J. 
lJ 
Ul 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

LHS-MW-51 LHS-MW-52 LHS-MW-53 LHS-MW-54 LHS-MW-55 LHS-MW-56 i LHS-MW-57 : LHS-MW-60 : LHS-MW-61 
. LHS-MW51 . LHS~Mw52 ' .. LHS~MW53 . LHS-MW54 

1 
LHS-MW55 l LHS-Mw56-t-iris:i,;w5·~tLH·s:MW60-tLHS-MW6f 

... 10/~5/1~94 ~-- 1oio~~1994 ·:·_1o,os/1994 : 10/05/1994 : 1o1o5~1994 : 1o/~~~~~-~~-r~:@~5/f~~=J--~-~~~~i~s~~tJo'o5~1s9~--
o.oo 0.00 0.00 0.00 0.00 0.00 _ _J -~:~~~'- ___ 0_.()_~-- _;_ ___ 0:~-~- --

1 

--------

0 
l\:) 

00 
0 
~ 
C..,'l 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: 1 SUMP045 . SUMP045 SUMP045 SUMP045 i SUMP047 f SUMP047 i SUMP049 
· ---- ------------+su1111Po45<o~o.5> ·- suMPo4s(o-o.s)FD · suMP045(3-s> · suMPo4s(3~s)i=o-r suivlfio47(o~o~sirsuNiPo47(3~)--su-;;nF>-o49<3~s) 

--·~=-=-~--~-~==t~_J)713oJ~-~~-:~ :_ -·····. o7i3ot199s ·- o7/3ot199s . o7!3~!1~9a··=~_:-----~-~-~?~~~ff~=l~-~~~~I~99(J==E.~!~Xf9-9s-. ~ 
0.00 0.00 3.00 3.00 ' 0.00 3.00 3.00 

sample- Number_: ______ -
- ---· ... ---- ----- ··-····-~-. -------
Date Sampled: 
------------------ -----------. ·-----. -----
Depth (ft.): 
------ ---·- -------- . ------------------------------ ... ····-------------------~----- ....... - ·- ........ ··- . . - ........ --··-·----··-··'-·---···· - ··-- ··-· ---'---~---

·--··-··-··-; _____ ... ·-······---·- ---· •. ··-·-----·---···· -~·---·-···· --······ -----~------ .. ····---- •·· 

ND [3.6] U NA ND [3.6] U NA ND [3.9] U ~ ND (3.4] U ! ND [3.7] U 
PESTICIDES - UNITS: UG/KG 
DIELDRIN 

N6T1-.a]iT. NA No [1.8] u NA · • -----·No r1.9]D _____ .__ ·No[1-:7fD___ --N"oTfar-t:J--
No (3,-6] u NA ND [3.6] U NA- - ---i- -ND [3.9)u -· '"- -ND [3:-.:ifu -·-: ·--N6[3:7jT.i --

HEPTACHLOR 

-----· .. - - - . .. .. "" ··-· ------ --- .. ·--. + -- ·--- ·-.. -----------·------···- . 
f>J(? [~:~J ~-- _ _ N~ _ ND (3.6) U ~A__________ __N(? [3.9~ ________ N_I?_~~l_l! ______ ND (3.7]~-

p,p'-DDD 
p,p·:ooE- ---- · ------
p,"J)·:OoT ----- -- ---

ND [3.6] U NA ND [3.6] U NA . ND l?~9J U ___ .. N[) !J.41_lJ_ ____ ---~D [3._!1_~---

POLYCHLORINATED BIPHENYLS -UNITS: UG/KG 
~--~-- ---------------- ------------------------------------ ______ ,....._ --
PCB-1254 (AROCHLOR 1254) ND [36] U 
~---- -------- ---~--·- -------- -------- ----------

DIOXINS AND FURANS - UNITS: NG/KG 

!-3_~3,4,6,7 ·~~_~:!~!'.:!"_ AC~LOROD~E~_S?.::_e~~~<?~-~--- _ _ ·- .... 17.045 
1 ,2,3,4,6, 7 ,8-HEPTACHLORODIBENZOFURAN 1. 721 
------~~---- ---------- ---~------------------------- --

!·3_.~.~~~.~-H~!:~A~.-t_~9-~()D_~~-~~()~U~t>J ___ _ ___ f\l~{0.31~J U 
_!-3_~~,4,7,8-HEX~CHLORODI~~NZ~-p:_'?_l~~lf\J _____________ ND !~~318] U 
1 ,2,3,4, 7,8-HEXACHLORODIBENZOFURAN 0. 792 
---~-----·-··------------------------- --------------- ---~- -- ·---
1 ,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN ND [0.238) U 
-------- ·----------- ----------------------------- ------- ------------ - ·- ------- --
1,2,3,6,7,8-HEXACHLORODIBENZOFURAN ND [0.134) U 
"1,2,3,7 ~s.g-.:FtEXAct:.:ll.ORODIBENZo:p~o-foXIN ______ , ___ --N-£5"[0.251 u 
1:"2.3Y,a:PENTACHL6RoDi8ENZOFURAN --- --------,---No.[o.-16f] i.J 
2,3,4,7,8-PENTACHLORODIEfENZOFURAN·---------- ~- .. N5-[ii156] u 
--------··---·- ......... --- .. --· ····-··· ·-··· ... --------·----·-j···-· --······-··- ...... . 
2,3, 7 ·~~TETRACHLORODIBENZOF_l)~f\J _________ ..j ___ ~-~J~·2_1] U 
HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) I 94.512 
HEPTACHLORiNATEDDI BENZOFURAN.S, .(TOTAL)"-···j--· .. -·· 5.623 

!i_I§.~A~LO~.!_N~!:~_I? _ _l?!f3_ENZO:~~~-XIN~~J!~~~r~~t:-~~---3.~3_ 
HEXACHLORINATED DIBENZOFURANS, (TOTAL) : 6.545 
-----------------------~---------·1··--·--·-··- ................ . 

~CTACHLORODIBENZO-p-DIOXIN _j ______ !~5~?83 _ 

~CTACHL~~O'?~BE~~OFURAN __ ~-----~-----j_ ____ ~?-~_! ____ _ 
PENTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) ! ND [0.202] U -- --~----------

PENTACHLORINATED DIBENZOFURANS, (TOTAL) 4.366 
TETRACHLORINATED DIBENZO-p-DIOXINS, (TOTAL)l-·No.[o243)u· 
r·ETRACHLORTNATED- DIBENZOFURANs;·(TOTAL) ~T- .. -- 2.41-9 o- ·- -- -----·-·· --------------- ---- -- ---------- ----- ------- :- -
(~ 
(_.J 

1·' c.1) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.309 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

------ --- --------
NA 
NA 
NA . ' 

ND [36] U ~~-=-=-~~=-~=-:=~~pif~l~. -==--~r_)J37]~---C--~_[?J37J_U_ 
----------------- ------- --· -----------+--------

I 

6.947 
·-------------,----·--·----- ------ ---·-----·--·---t--------

___ -~~-----------~-. -~.:.10! ________ ND !~·682] U 1 NO [0.826] U 
0.245 NA 0.999 ND (0.237] U I ND (0.261] U 

ND ro.106J u· · - NA -- No-ro.51fu _______ No ro.31if-u -No-[Q.349J u-

No [a: 1 o3J u NA ---- No[o~soafu-· - ·No[o:s82]_u_,-~io-[o~7-54]u 
ND [0.113j u NA . -O:aa·5---------ND[0.44]u-.-tili·(o.506]U 
No ro.o96J o - -~.fA ___ · N"o-[Oj39fu _____ No[0.381fu-~--Noi6~421J u--
No [0.1 o9T LJ ... ·-NA-- -- .. ... . N-D[0.24sru·~·r,io[0.293]-U -ND ro:337) u 
No [O~o92i u-·- ·- ----NA-----~----"No[o.-4o3]U!No ro.452J u-~~~~u 
ND [o.o94f0 ... - ... -----NA ____ --""' ND [0.285) u !NO [0.323] u : ND (0.325] u 

NO ~0.095] u . ~~HA~-=-- .. ===N~J~~~~F!~~:jND [0~338]UT-N5 [0.34] u 
0.492 0.468 . ND [0.26] U i ND [0.333] U ND [0.456] U 
19.605 
0.401 
0.496 

ND [0.109] U 

---~=~NA_ -~-~~~-l~~~~--------~=-=~1.877 --~~~]o.8~i~= 
NA :. 0.999 : ND [0.237] U 

1 
ND (0.261] U 

··-· NA------~- - --2~755 ___ -~NO [0.381TtJI ND [0.421]U 
NA ______ r -- ·No[0:245flT-+ Ni5-[o:293ru·t-No[D.3.37ju-

-----NA~---~----422~737~F 95.248 J 156.395 J 
- -NA --- ··-t -----3.828 ____ +---ND [0.443] U ND [0. 788] U 

~- ------- ·---

1079.656 

=~- ~~-=-=i __ !:ID [0.427] U __ ; ND [0.502] U ND [0.515] U 

0.634 
ND [0.127] U 
-- ·---- ----- ------~- --

_ _!'!~---- : ND [0.298] U . ND [0.338] U ND [0.34] U ND [0.095] U 
-----------------

_ ----~~----~-~[0.417LU_--r-· ND [0.473] U ND [0.442] U _ 
NA i ND [0.26) U : ND (0.333) U ND [0.456] U 

-.. ..... .. ··-· ....... ·-------····-----------t··---·----~---~-
. I 

ND [0.147) U 
----- ---------·- --

0.492 0 
t\:) 
00 
0 .,. 
~ 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: 
- ---·---·------ -------------- -------~---····-------- --·-

Sample Number: 
- -------------------- -~------ --- ------------------
Date Sampled: 
~-~~---------~---- ---------------------------
Depth (ft.): 
---------------------~~--- ---------------
EXPLOSIVES -UNITS: UG/KG 
NO DETECTED COMPOUNDS 

0 
0 
(~ 

'~ [-;) 
... J 

SUMP045 SUMP045 SUMP045 . SUMP045 SUMP047 : SUMP047 ! SUMP049 

•.. su~~3o01~~~~~~L~.·~~~~M;~;~1o~~:wo :~ .s~~~~~~~~~s) ~· s~~~~~~:~~)~~~~-~~~~1~-s~:,~~~~~~s=t~~~~~t~~s~ 
0.00 0.00 3.00 3.00 0.00 I 3.00 I 3.00 

I 

NA NA NA NA NA 
~-NA ____ ) .. 

NA 

0 
tv 
00 
0 
~ 

-..l 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: : SUMP049 . SUMP049 SUMP052 SUMP052 · SUMP053 l SUMP053 SUMP053 
---- ---- , ----~---1- s"uNifio49(o:o.5)~--S-UMP049(0-0.5)- SUMPOS2(0-o:s) --SUMP052(3-sf;-·ifuMP053(o-o.-5)t$uMPOS3(3-5) ·:-suMPOS3(3-5)FD sampieiilumiler: 

oate silmliieei: _____________ J ____ ----------·------ - -----~---------~ ----- ,,, --- ------- ----. ----- ---·----- ---------------------------t--------r--------
--- __ ~L __ 08/09/1998 12/01/1998 08/09/1998 _ o8~o~~1998 __ , __ ~ ~!~~,!~~~8-~!~~~!~~!_-+----~7'3~~-~~-

.... ------·- -~ - ----
Depth (ft.): 
p~esricu)es : uiilhs: uGit<cf 

. 0.00 0.00 0.00 3.00 0.00 , 3.00 -- ~i- -- -- ~~~~ 

DIELDRIN 
HE-PTAct·ILOR ~ 

p,p'-DDD 
- ... -- --- ------
p,p'-DDE 
- --------------------. 
p,p'-DDT 

--------- ------~-----

-- T ~-- ~NO (3.8] U 
----1------- ~-- ---- ~---~-- -

ND [1.9] U 

__ : ND @-B]U 
10 

-------------- -----
9.8 

POLYCHLORINATED BIPHENYLS~ -UNITS: UGiKG ________ -

PCB-1254 (AROCHLOR 1254) 130 

- -------- - ------ -------- ----------~----

DIOXINS AND FURANS • UNITS: NG/KG 
1.I3~4.6.-7~a~i=IE'P=r.A.cHLoRoolefE'Nzo.,;:oTo-xu·J --- ·------~ NA 
------ --~----------------~-- ------- -~ ~ --------- ---1-----~ ---

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN NA 
1 ~2:3.4.7~8~-HEPTACHLORODlBENZOFl.iRAN ~ - -- -- ' -~ NA 

1 ,2,3,4, 7, 8-HEXACHLORODIBENZO-p-DIOXIN 
1j~3~4:?;a:HEXACHLoRoDIBENZOFURAN-
1,2;3,6,7:8-HEXACHL6'R6oi8ENi6~P~DIOXIN 
1~2-.3,6;?;a:HEXACHl.oR'6518ENZOFURAN 
1;2;3;7,8~ 9-HEXACHLORODI BENZO~P:oj-6)( IN. -
1~2~3~7~8-PENTACHLORODIBENZOFURAN-- ·-
2,3,4, 7,8-PENTACHLORODJBENZOFURA-N 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

2:3~7~8-TE-fRA6HLORODlBENZ6FURAN NA 
HEPTAcHLoRiN"Afeo olsENzo~-p-=-oiOxiN:s.-(rorJ\L:) ~ - NA 
HEf:ir.A.cHi.oRINA"t"Eo oisENzo"Fu"RAi'is. {toTAL.)~- NA 

~~~~~H~(?~~~ TED DIBENZOi):rn~~~fi"S~(T"<?!~~--~--=--~ _ -~ •... NA 
HEXACHLORINATED DIBENZOFURANS, (TOTAL) . NA 
oc"T.A.cHio"RoolsENzo-p-oJoxJN ----------:- - -~~ t\IA"--
ocl""AcHLoR"ooisENzoFu~---------- -~~-~------ NA-- -~ - -~ 

NA 
NA 
NA 
NA 
NA 

NA 

19.962 
2.558 

ND [1.135] U 
ND [0.609] U 
ND [1.051] U 
NO (0.34] U 
ND [0.7] U 

-- - -.---

ND [0.404] U 
1.006 

------- - ~-

ND [0.523] U 
ND [0.528] U 

48.951 
2.558 

ND (0.34] U 

ND [0.7] U 
807.439 
5.825 

PEN_!ACHLOREJATED DIBE~ZO-p:D~C2~!~-~ (TC2~L)--/=~~~~~N~=~~~---.- ~ 

~~t~g~~~-=~~~~~~ ~~~~~~~~~~~~~;~~~fij=-·-·-··.···--.~~;~-
---· --- -- - -

ND [0.671] U 

TETRACHLORINATED DIBENZOFURANS, (TOTAL) .. I. NA ·o- - ~ -----------~- ~--~~- -~--- -- ---- l--
,_ 
'""" (,..,~ 

w rv 
(J) 

1.678 
ND [0.534] U 

5.486 

ND [3.8] U 

NO [1.9] U 

NO [3.8] U 
7.6 

ND [3.8] U 

ND [39] U 

6.161 
1.209 

ND [3.9] U ND(3.6fj:.T~--~-ND (iifu NA 
---~No [1~1 u -~~---No[ufu ___ t.io1T91u·--, 

- -- .• -- - ----- ----- --- -- l-
NA 

ND [3.9] U NO (3.6] U NO [3.7] U NA 
No [3.91 u No f3.sn::r-- ~,--- NoTi71 u- · ---
No[3~i u -~=- !-J_!?.1~·6!Q_~=~---~~'? -~~] u~--~-----~--

~ --~---- ~----- ~----------~----------------- -------~---------------1 

ND [391~- _____ t-J_~@_5]~-----~_!?J~?!~ -----------~N~ 

No[o:393]u_: ___ 113--:cio7 ---·-4o~o4 ---------NA--

ND Vi: 162t~-==-"i_~034---=--=-=~~i~~-- -===-N~-----~ 
ND [0.245] U ND [0.216] ':-! _____ N_I?._~_:_~~~!_~---- --~0-~3~1- -"-----~ _ N~- ~---
ND [0.778] U NDJ~_.41_51U~_, -----~~~~----_NO [9.224}U ___ ~---~-f\J~---

1.802 ND [0.272] U _ 4.201 _ _ 1. 717 ~ ~---~ NA _ 
ND [0.434] U ND (0.232] U ; 2.37 1.582 ; NA 

o. 776 ND to.1-s2JD--T- ·"No-[0.2641 u·---~:---No~[O.T63J u-r--------NA -----
No [0.516] u · ).j[f[o.2f6[Q·I~=- _1~~i~---~-~~-~J>~!!--~=~=~~-~~~ 

0.692 ND [0.194] U ! 1.612 ND [0.124] U NA 
No ro.396J u ~,;.;o-fo~2o3fu__,_--No[D.174J u --No-Io.126fu--r--NA-~--
No [0.361] U ND [0.246) U -~---NO (6~225] U- ------~0.499-- -------o:--355--

14.1-44- ----No ro:3-~3j~~~T~=~-~3~~~1!~=-=~-~~!~~-( -- -~-~~=y~ --
1.209 ND [0.162] U ! 13.034 ND [0.168] U . NA 

ND [0.-434] U -~ - . ND-(o.232]1Ti~---~15.789 __ i ___ 5:375 ______ ,_ NA 
0. i76-~ ND (o: 18:2ju-r- ---17:848--~ ---r--~4-:65 ~ ---:----· --NA __ _ 

364.619J . -51.349J : 1774.962 . i 297.528 ---+-- NA 
-~·- --"-----~-------- -----------+----------.j.__ I 

2.321 ND [0.424] u i 33.571 I 20.253 NA 
NO (0.465] U •n -NO [Q.333]lTT--t,JD (0.292] U \ NO [0.231) U i NA 

No;b~1i~JU ; ~~gf~~~~~}~+-- No1r~-.~~ku+ :r~_1129~1Y--t---~~--
o.967 · · ~-ND_!o.246i~ T~_- =-~1.:~_12 ___ ~-=:---~ _9:_~~~-- -~. -----~= N~---~==-= 

0 

"' CXJ 
0 
-~ 
to 



Location: 
sainf)leNumller:--·---- · ·· --- - ----

~~te~a'!lPi!~-:~~-- .. 
Depth (ft.): 
EXPLosives -UNITS: UGiKG·-· 
NO DETECTED COMPOUNDS 

0 
~~ 
t~ 
f'.J 
\:.~ 
~ .f 
(.f:' 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

SUMP049 SUMP049 SUMP052 SUMP052 SUMP053 SUMP053 SUMP053 
· suMPo49(o-o.s) · suMPo4.s(o-o.s) ·: suMPos2(o-O.s) · suMPos2(3:s) ' suNIPos3(o=o~s)' -suPiP-osi(3-sn suNi"Pos3(3:sfi=o · 
I osio9i1'998 . 12f01i1998 - ·- osiost199_8_ . -osio9lf9"98- . -07i3o/199a-·-r--o7/3o/199S--r-07/30/19Ss ____ _ 
, o.oo o:oo · o·.oo- · -· · -3.oo· ··· - · -··-o.o-cl' -----------3-:oo----r-------- 3.oo ____ _ 

---~---~ •.. ____ _._ ________ _ 

NA NA NA NA NA NA --l------NA -

y 

0 
N 
(XI 
0 ..... 
C..J:> 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: SUMP055 SUMP055 SUMP056 SUMP056 SUMP056 I SUMP057 SUMP057 

~:tii~:~~~~f~:--~-~-----~-~--~~=~~- -~~ :.~--~ -____ ~ _ sg~~~~~~~~s> ~- s~:,~~~~:~~s> . su~~1~~~~~:·s> : suM:S~::,~o~~~sJFD ~~s~:,;:,~~~~sr ~ s~~~19~-~~:r~i · sgM!~:~~~~~s>~=~-
oept. h <~!_=~=--~--~~------. _____ -==-~-----=~=-: __ -·-_ ··-~_-.:.-·=-_ =- =:- _- ~ -~~ ~~-:o_o _- - - -~ 3.oo :· o.oo _ o.oo : ___ - -=~~o-~=-t;-·=--_cf~.E -~~~~ ~-- -_ -=-~~~~-
PEsTICIDEs- UNITS: UG/KG _ 
DIEiDRIN _____________ -- ------- --- --- -- --N0[4~1]U ND[3.9]U N0[3.9JU N0[200]U :· -ND[3.9]U-- --r;iD[3.S]U---:--· -NA ____ -
HEPTA6-iLOR _____ -------- ---------- ---- ---. NO [2fiT NO [2fu 24 NO [98) U ' ND(1~u- I--- ND(1~8] U----~---- NA ______ _ 
-------------·--- ·-.. ----· ........ -- .. --- -- ·- -- -····- . . ----------- ----·-·1--· --------- . ---· - . ·-· ---····-· -. -·-- ·-- --. 
p,p'-000 NO [4.1) U NO [3.9] U NO [3.9) U NO [200] U NO [3.9] U 1 NO [3.6] U NA 
,;~?-DoE____ t-Jo[4~1ro ND[3.9Ju 49oJ 35o -Nofis]u--r--·-N-o[isfl:T. -~-----·------N-A _______ _ 
. -· -·-··· ----···-- . ... .. -·--··----- -- --·- .. ---. --····-· ·- .. -.. .... .... ---·· + --------------~------------
p,p'-OOT NO [4.1] U NO [3.9] U 950 J ·· 760 NO [3.9] U . NO [3.6] U NA 

- ---- ----------
POLYCHLORINATED BIPHENYLS • UNITS: UG/KG 

--···---- ---------
PCB-1254 (AROCHLOR 1254) ND [41] U NO [39] U 

------------------ -
DIOXINS AND FURANS ·UNITS: NG/KG 
1 ,2,3,4,6,7,8-HEPTACHLOR0018E-t~.i:i6~p~DIOXIN 2.429 3.499 
--~--------~-~-----~----- -- -----· ----·-·--·-. 

1,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN 0.761 NO [0.283] U 
--~-----~~------------------------·- --------- ---------~ -----·· -·· -------
1,2,3,4,7,8,9-HEPTACHLOROOIBENZOFURAN NO [0.378] U NO [0.378) U 
--------~-----·- ----- ---------------------------- - -
1,2,3,4,7,8-HEXACHLORODIBENZO-p-DIOXIN NO [0.475] U NO [0.695] U 
------------------------·~---··---··---·-·-·- -·--·-·-··---·---- - ---

1,2,3,4,7,8-HEXACHLORODIBENZOFURAN NO [0.294] U NO [0.421] U 
---------------------- ---------·--- -· ----·--------- --- ------ ---- -·--------- -- --
1,2,3,6,7,8-HEXACHLORODIBENZO-P-OIOXIN NO [0.265] U NO [0.388) U 
-----·-~-- ----------~-------- ------·- ------

NO [39] U 

61.332 
12.84 

NO [0.287] U 

NO [0.617] U 

4.485 
3.402 

1,2,3,6,7,8-HEXACHLORODIBENZOFURAN NO [0.196] U NO [0.281] U 3.044 
1u'J]-:9=HexAcHt::oRoolseNzo:P-oioxiN-- - -- ---- N5 ro.31s]u·· -No-[C.l.-4611 t.i-- No [0.41] u 
1~~.7,8-PENTACHLORODfBENZOFURAN··---- - ------ND[0.325jtT NO [o:235j o· -- -- .. 5.24·4" 

-···----·--~-·-··-----------·-·-··- --- -------- -·- ·----~----- --------
2,3,4,7,8-PENTACHLORODIBENZOFURAN NO [0.34] U NO [0.245] U NO [0.58] U 
2.3),8-TETRAc-t-i"COR6oiE3ENzOFURAN- · - · ·--No [o.322fu No ro.416J u No r1 .3771 u 

HEPTACHLOR~!'J~!EO ~~13E~~~~e-!:>19.~!t-J~d!~!!\~C~----=:=. ~ii~- ~ -~--~~- -i.67 -·- - . -1~6:25 __ _ 
HEPTACHLORINATEO OIBENZOFURANS, (TOTAL) 2.264 NO [0.283] U 12.84 
HEXACHLORINATEO DIBENZO-p-OIOXINS;(TOTAL) .. T -ND(OT65jli -.--NO [6:388) U 11.543 
Hexfi.c"Ht::oRINAT'eo'-DI6ENzDFlTRA"Ns, (rOt.A:L:)- ··· ·---N·o-ro.f9s]u ·-;- No [o.281J u 17.831 
OCTACHLOROOIBENZO-p-DIOXIN ··- ----- --~- --- 158.452T··· - ... 594~635 . 
OCTACHLORODIBENZOFURAN --------- ------- --- -·NoTo:566]tT--~ NO [0.313] U 

PENTAcHLoR'INATEo Di8ENZO-P-Di0x1Ns. (ToTAl..) -- ·-No[o~497]-u--~---No ra:477]lT- -
P~~TAcH.!:SJ~B.4 TED DIBENZOFURANS, (T~T,4_~~~--=-!~-~-~~J~}-~-~- .• ; .ND[o.24~fu 
TETRACHLORINATED DIBENZO-p-OIOXINS, (TOTAL) j NO [0.467] U NO [0.443] U 

~5~CH~ORINATE£?~!~§!'J~~F~-~~S~ (TOTALf---~- ·-ND(0.-322}i.J NO [0.416] U 

:,:, 
(,J 

' .... "" 
(.' 

1503.153 

26.491 
- --------------

N[) ~~~~~~~-
14.803 

. -- -- -·-- -- ----- -

NO [0.518] U 

18.869 

-·------·-·--··r-·------ . ------- ---· ·-·· 

NA 
-"-· ~D [~~L~ -+-- N[) P6! ~----~~~~~~-~--- ~~~==~~--
-------- -- ________ _j_ ___ ... 

NA -- -!5~~- r---- 3i.855 ______ ---·· ----NA _____ _ 
NA .. - ----~- --~-- --8.765 ---- ----------NA ___ ---

~-- -----------·-----~-- -------------------------------

NA N[)J~-~~!!~ L _ ~[)J~:~~1J.~ .i. ____ NA ____ _ 

NA _ N[)_!~-~~l~ __ j ____ NEJ~.33~~-~- -~--------~~---------
NA NO [0.291] U I 1.128 ' NA 
NA . ND[0.247]li'- t--- ·;1~656' -- -;- NA 

• --·-·--·· __________ l_ ___ --~---------····--- ----··-·------------· 

NA NO (0.194] U 'i NO [0.374] U NA 
NA -----NO [0.294] u I NO [0.26'1]U ------ --- NA __ _ 

NA · · _- ~--_-fio [o.21T_u--r--- o.7J~==~~~---~==~=~--- - -~= 
NA NO [0.219] U ! NO [0.288] U NA 
NA _______ ND(D.384)"u-;-·----2:192- -----,------~-03 _____ _ 

NA NO [0.943] U . 78.067 NA 
NA -·--· ·o.4 ____ 

1 

---8.765 __________ -~-NA __ _ 
. ------~· --------------·-----------------·--+--·-·-· ··----·-----

NA 1.357 i 11.499 NA 
_ ~~----- ; __ Nr)'l~194]~=·5.~?=-~=~T-----:=·~-NA _______ _ 

NA . 297.491 J I 706.968 NA __ _ 

NA . NO [0.237] U f 22.163 NA 

N~-----~~~--ND [0.31] U -~~~~J~--. NA 
NA I ND[0.219)U 1.116 I NA 

.. NA. ---- --,--_f'.!!~J0.34~IQ= NO [0.424] u t-- NA 

NA Nl:?_!~~~~~-- ------~~?9~ ___ -"-------~~ 
.J 0 

N 
~ 
0 
t/1 
0 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: 
---- ---·- -·- ·---------··· ----------- -- -·· ···- ---------·--·--· --

Sample Number: 
--·--- ----------- --- -- ----------- ---- --~----------
Date Sampled: 
Depth (it.):------------ -------------
---------------------------------------- ~---------- -----

EXPLOSIVES- UNITS: UG/KG 
-------- --·-- ---- ------- ---- -
NO DETECTED COMPOUNDS 

(" 
0 
(~ 
(.J , .. , 
~;;.\ 

SUMP055 SUMP055 SUMP056 SUMP056 SUMP056 I SUMP057 . SUMP057 

s~_,~o~_S!0-0.5) : SUMP055!~-5) . SUMP0~~(~-0.5) : SUMP05~(0~0:~)FD :-s-9_~~05~I!~~L~~~_Po5-i(o:o:~~UMPOs7(o:o.5)FD~ 
08/09/1998 08/09/1998 08/10/1998 08/10/1998 08/10/1998 ; 07/29/1998 . 07/29/1998 

-------·· ·--- -----· ---------- - --- ----· ---------~------~--------------------r-··------·-----
0.00 3.00 0.00 0.00 3.00 ' 0.00 ' 0.00 

----------------- -- ---+----- ~- ------- -----+---------------------
i 

NA NA NA NA NA NA ----r --NA---~--

c 
N 
00 
0• 
~ ..-. 

'· 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: SUMP057 SUMP057 SUMP058 SUMP058 SUMP058 i SUMP058 SUMP059 
sam-pie Numilei:_______ · ---- ---
oaie_s.lmj)i&ci:····-- ··-·--- ·--- -----·
o&fiti1(it.Y:- -- · -- --·-- ·-- -

... , .. su_I\!P_o~~<~:~lT~lil\ll~osi(3-5)FD··~--s~~P~~~(0~0:5) ;-s~I\IIPOS~(O_:O~~Wo -~ ~-9-~~o~~-!_3-5)fSUMP05fJ(3-:.s)FDI__~~~~o59(o~~~-~-
. 07/29/1998 07/29/1998 I 07/29/1998 07/29/1998 07/29/1998 07/29/1998 08/10/1998 --- ......... ~ ...... ····· . --- -· ....... ............ - - . -- ··-------------·------+------------- .... ---------------

3.00 3.oo : _ o.oo o.oo . _ 3:~~--------L-----~·~~-----~ ____ o.oo 
PesfiCi6Es:-uNirs·:u<lll<<f- --
DIELDRIN 
HEPTACHLOR 
p,p'-000 

.. J>:~)i=i)[)E ---- -

N()J3:7J ~-
NO [1.9) U 
NO [3.7] U 

NO [3.7) U 
p~p'~DDT 

-- --· -·--· ------ . -- - --- - --

NO [3.7) U 

-------- -~---------- --·· -- - --
POLYCHLORINATED BIPHENYLS- UNITS: UG/KG 
PCB-1254 (AROCHLOR 1254) NO [37] U 
-------------------- ------------------- ---------

DIOXINS AND FURANS - UNITS: NG/KG 
1,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN 9.928 
---- ----~~----------- ------------- --~- ·-·- --- .. -
1,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN 0.668 

-------------------------------------
1,2,3,4,7,8,9-HEPTACHLORODIBENZOFURAN NO [0.148) U 
1~2.3:4:7.8-HEXACHLORODIBENzo::p-D-IOXIN -- -ND [o.419j u .. 
----·----- ---------------------- - ·--··-- -·-- -- - ----
1,2,3,4,7,8-HEXACHLORODIBENZOFURAN NO [0.317] U 
- --· - --· ----·- ----- ~- - ----- - .. -
1,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN NO [0.314) U 
~2.3-:6~7-:B-HExAcHi.oRoDisENzoi=uR:A:N No .. to.274J u 
1,2,3,7 ,8~9-HEXACHLORODIBENzO-p-::-rnoxiN . --- ------N-0 [o.329J u· 
----------------~-~---------- ----·- ------- -~- - ~--- -----

1,2,3,7,8-PENTACHLORODIBENZOFURAN NO [0.322) U 
2,3,4,7,8-PENTACHLORODJBENZOFURAN . --·- ----- -- ND-[0.311]'0 
- --~-------~-----·----- --- -·---- - ---· 

2,3, 7 ,8-TETRACHLORODI BENZOFURAN 1.489 
---------------·-------- ---·----····--- --~-·--·--·- -- ····-·· 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 17.97 
-------·------------------------ ----~---- ---··· -------- . ---- . 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) . 0.947 
HE-XACHLORiNATED DIBENZO-p--oloxiNs:·(TOTAL:)" --,-- -o~791 
HEXACHLORiNATED DiBENZo-FURANS,(fOTAL) --- ---- . 0.36 
-----------·· ·----------··------ ·-···---- ----.~-----· ----

OCTACHLORODIBENZO-p-DIOXIN 201.866 
OCTACHLORODIBENZOFURAN -----------· --~---ND-[0.472) U -
PENTACHLORINATED DIBENZO-p-Dio:XIr-is:--(TOTAL)-1 -NO [0.506JU 

PENrAcHLOR_!_NA I~}:~~!!ENzo~~~~~-~fo~J\_!:1=-~~L-~_[) 16.31~! ~
TETRAcHLORINATEo DIBENZO-p-DIOXINS, (TOTAL) 1 No [0.5321 u 
TETRA-CHLORiNATED olsENZOFURANS~(fof.i\1..)--. ·;--- -1 ~39_3_ ·-·o -- -- -. 

(~ 
r'..J 
(' " "'"" I'J 

NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1.702· 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

N~[3.7j~ 
NO [1.8) U 
NO [3.7) U 
NO [3.7] U 

NO [3.7f"U 

NO [37] U 

1.548 
0.289 

NO [0.231) U 
NO [0.31) U 

NO [0.422] U 
NO [0.233) U 
NO [0.365) U 
NO [0.244] U 
NO [0.239] U 
NO [0.231] U 

1.716 
3.26 

NO [0.197) U 
NO [0.233) U 
NO [0.365] U 

76.577 
0.308 

NO [0.441) U 
0.208 

- -----·--· - . -- ·- -

NO [0.368) U 
3.005 

NA 
NA 
NA 
NA 
NA 

NA 

-. -·-----··-----+-····-----·-- -------------·- ------ --·--- --
NO [3.7) u I NA . NO [3.6) u 
No fi]fU _______ -NA ________ ·-· ·No[faflT --
No [3. 7j U- ,-- - --- NA -- --- - -~ NO (3.6) U 
NO f3.7ju --·------- NA __________ . . 2.4-- - ··-

NO [3.7] U NA 2.8 
--· ------------------------------ -·-----·--·----------

NO [37) U NA NO [36) U 
---,-- -----·-·---~ -----------------

NA 1.885 NA 226.336 
- --- --~ ·--- ---

NA N[)J~.~~~L~_:_ _____ NA _____ ----~~289 __ __ 
NA NO [0.304] u NA I NO [12.772) u 
NA -· -Nff£0.-5s5Tu-~----··--NA---~---·No[0.55afU ..... 
NA --· - -N6(0.253)u-"~ ______ NA -------19.279--

-- ·------ -------- -- --

NA . _N[)J~:~27~;_ ______ f'JA ____ ...... ___ f?__.!_ _____ _ 
NA NO [0.168) U ! NA NO [0.897] U 
NA '-··ND[0.388]LJi ___ NA --:- ND-(0.37f0--

. -+·· ~-----t---·--·--·------ - . 
NA · ND[0.198]U ! NA . ND[0.261)U 

· NA- -------- ·No10~2o7fuT ______ NA No[0:2n]iT-

1.435 . ND-[0.284) u --r ----- 2.277-:i--T- -ND[6~252) u 
NA ... - -4:375·--:---NA--;---516.218 

NA NO [O.-i28]U -;----· --NA ---------4-5.289 ----
NA i --ND'[0.327]U_i _____ NA ____ i ---1-9:198 ---
NA - · Noto.1sarur--N.A.--:-----40:14s _____ _ 

NA __ ~~=}-~-5.887-~~---NA ____ L __ 3044.7~~ 
NA NO [0.469) u i NA I 381.018 

NA .. ····=~ ~-=H5-[0.389]D~ L __ NA --+-NO [0.228] u 
NA ND [0.207[ u I NA I 1.419 J 
NA .... -------· _ NO [0.365] Uj _ NA _ NO !~~359] U 

NA NO [0.284] U i NA 0.211 ... --- ·-·-+· ---· ··------ _______ L ___________________ _ 
I 

0 
N 
00 
a 
C,;~ 

N 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: SUMP057 SUMP057 SUMP058 SUMP058 SUMP058 I SUMP058 SUMP059 
sampleNumb&r:---- ---- --- -------------------- - -- · --~ -sufV1fii:i~7<3-s) -~ ·suMPo5?<3-s)f:o ; _ suNif:iosif(o-o.s) ; s-uNIP-o5a<o~o~s>FD ' suMP-o5s(3-.s)t-suMPossf3-~s)Fo : suMPos9(o-o.s) 
Date-sampled:--- -- -- ----- ---------------------------- -- --- o7129i1998- . "-- o·712911-99a -·-- -o7i2-9T1-9s8 ---:- - --o7'i29/f998 :- o-7/2911998 =~t--o7129i1-99a·------;-- 0811011998 
oeiltil(tt.-,:·---- ------- --------------------- - - ------- ----- ioo - -- - -ioo - ·- - - o~oo -- --- -· - o:oo - · -- - 3.o-o---~------3~oo------r- o.oo 
EXPi.oSives·-~-uNrrs:- uc3/i<_c3 __ -·----- ---~ - - --- ------ -------- ------ --- ---,- ----

NO DETECTED COMPOUNDS 

'"""' ~~ .f:'(lll' 

c:, 
t:) 

'-"" C .l ..,., 
w 

NA NA NA NA - - -- NA-- -- - - -- --- NA - --~-----~-

0 
l\:) 

00 
0 
c..f. 
c..u 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: SUMP059 SUMP061 SUMP061 SUMP061 SUMP061 ' SUMP065 ; SUMP065 

~:ie~~i~!*~~~----==~-------=-==--- -~=:=-=~~-·•:-~-~-~~-t~~~~~~~s)·_~•-·su~f2o9~~~~~-s) .: s~M;~:~/1o~~~s)Fo: ·s~~~:,~1~~s) : .. su·~~:;g~tr~~t~u~~~~~~f~&1~~~:,~~~i~t 
- -·~· ~---·- ······· --- ···- · ··- · - -·--·------ · ·· --- ·· ·--·-·· · · · · ~- · ·· · · · · · · · ·- · · - · · ·· ····· ·· · ···· ··t·-- -· ·· · · · · · ··· · · -····+·-···- -·· I 

D~p~~_(_!!l__ ----~- ····-~ ----··-- ... ____ ~--- 3.00 _ _ 0.00 0.00 , 3.00 3.00 ___ . __ 0.~0 3.00 
PESTICIDES • UNITS: UG/KG 
DIELDRIN NO [3.8] UJ 

--- -----~--------------------------- ~ -------- ----··------------~--- ---· -- -·· ·-

H~~TACHLOR . .. - ·········- ......... . . I NO [1.9] UJ 
p,p'-000 NO [3.8] UJ 
p,p'-OOE .. ~ ... ·- . . ··-- -~ ·; . ND [3.8) UJ 
- -- ----------- -- ---------------------------------------------------- -·---------------- .. -
p,p'-DOT NO [3.8] UJ 

POLYCHLORINATED BIPHENYLS • UNITS: UG/KG 
PCB-1254 (AROCHLOR 1254) NO [38) UJ 

DIOXINS AND FURANS • UNITS: NG/KG 

ND[4] U 
N0[2) U 
N0[4] U 
N0[4) U 
N0[4) U 

72 

1 ,2,3,4,6,7,8-HEPTACHLOROOIBENZO-p-DIOXIN 7.32 0.508 
- --------- -- -----

1 ,2,3,4,6,7,8-HEPTACHLOROOIBENZOFURAN 1.213 ND [0.064] U 
---------------------------------------- - -
1 ,2,3,4,7,8,9-HEPTACHLOROOIBENZOFURAN NO [0.656] U NO (0.081] U 

-- --------- -------------- ----- -- ---- - -- -···· -

1 ,2,3,4,7,8-HEXACHLORODIBENZO-p-DIOXIN NO [0.497] U NO [0.083) U 
.. ----- ----------------------·-- ---~--- -- - . 

.!_.~._3~~~?~~-:._HEX~~HLOR~OI~~!'JZ9~lJ-~·AN_ _, _ .. 0.585 ND (0.062] U 
1 ,2,3,6,7,8-HEXACHLOROOIBENZO-P-DIOXIN NO [0.278) U NO [0.077] U 
---------------- ·--------~----- ----------- --· ·------
1,2,3,6,7,8-HEXACHLOROOIBENZOFURAN NO [0.129] U ND [0.059] U 
---~---··-···------ -----------~--------~--····----- - ·--. 

1 ,2,3,7,8,9-HEXACHLOROOIBENZO-P-OIOXIN NO [0.33] U ND [0.073] U 
----- ~------------- ---···----------·------ -- ---------··-- -·-· . ---- -- .. ---· 

~.~J2 ... ~~PEN!~~!i~9~001BEN?OFU~~--~-- _ _ ____ .. N[:) [0._19_1l.lJ .. + _ NDJO.O~J lJ 
2,3,4,7,8-PENTACHLOROOIBENZOFURAN NO [0.2] U NO [0.091] U 
----------------- ---------···----·------------------------- - ---
2,3,7,8-TETRACHLOROOIBENZOFURAN NO [0.314] U 0.48 
--------------~------------------- -- ---------- ---
HEPTACHLORINATEO OIBENZO-p-OIOXINS, (TOTAL) 16.78 0.508 

. ·-- --- --- ----- ------ ~--------------------- --- -- -----··-··- -

HEPTACHLORINATEO OIBENZOFURANS, (TOTAL) NO [0.491] U NO [0.064] U 
-----------------------------·-----------·-·----·- -·- --··· --- -·. ··--·-··-· 

HEXACHLORINATEO OIBENZO-p-OIOXINS, (TOTAL) NO [0.278] U ND [0.077] U 
----·-·-------- .. -------------------------------- --· -·····--·-- --- -· ---

HEXACHLORINATEO OIBENZOFURANS, (TOTAL) 1.385 ND [0.059] U 
OCTACHLOROOIBENZO-p-OIOXIN---------~ --- ---~~----511.203 J 25.095 
-·· ·-·-----·-~----------·------~- -·-····----------- ·····-··- ··--·- -

OCTACHLOROOIBENZOFURAN , 8.621 NO [0.123] U 
------··-----------·-----------·--------1---------- . - ·-- -
PENTACHLORINATEO OIBENZO-p-OIOXINS, (TOTAL) i NO [0.295] U ND [0.122] U 
PENTACHLORINATEO DIBENZOFURANS, (TOTAL) ___ : -~-N~D-[o.2)1T -- ND [0.091) U 
. ·--~-- --·- ~-- ·-··----···-········-~·-·- ............ I... .. ... . ... . .. .. . • 

TETRACHLORINATED OIBENZO-p-OIOXINS, (TOTA~L~-~-~0 [0:~07]l) .. NO [~.087) U 
TETRACHLORINATEO OIBENZOFURANS, (TOTAL) · NO [0.314] U 0.358 0 . ··~ ·- -· ·-···· ··~·--·-··· .......... . . . . 

(~ 
c~ 

'~ 
~· 

NA 
NA 
NA 
NA 

NA'" 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.335 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NO [4.2] U NA 
---- --- --·· 

NO [2.1) U NA 
NO (4.2] U NA 

- -- ---
NO [4.2] U NA 

. -- - --~--- -
NO [4.2] U NA 

NO [42] U NA 

NO (3.9fi.J" ---~ -- ·····1a··~--

.... ---·-No[1:9]"u·-~ ·---~No [21 u
No [3.9] u --~ No[4.1]tT-

- ... ·--·- --------- ---~ - -----------~-·--

NO (3.9] U 9.1 
---·--------·-- - ----·-------------

NO [3.9] U 29 

NO [39] U 150 J 

···- ... . . .. -~~-·--·-·1 

0~~1 ___ -· __ NA _____ ------~--~.:~~~-~~_i-Erno.3s]-q~ 
NO [0.062] U NA NO (0.177] U : NO [0.176] U 
No 1ilo77jlT - NA- ........... - N~jo~2~6ju~:~~-_!f5I~-~~ru~ 

ND [0.102] U NA ND [0.351] U NO [0.493] U 
·-- -------- ---·---- - -- --------·· -----~-----------------------··----· 

NO [0.068] U NA NO [0.329] U 
1 

NO [0.231] U 
N0[0.094) U NA -·--ND(0.196)u-·r- N0[0.275] U . 

. . -NO [O.-o6.5ju . - NA . .. - ... - -ND [li219] u ~-No(D.154)iT 
- - ~ ~- ND·[~~o9r~ __ _ __ .. =~~~~-~ -~~ -=~}JD~:~~3fu-=~-N~j~.32i] U ~ 

NO [0.097] U . NA NO [0.215] U : 0.599 
;---, .. H)- fci.o99] cr ·· --· --~- ·NA···- -- ---"No ro.225J u ! No ro.234J u 
, ·· o.3o8 ·No ro.1111 u ·t· ND[o:225Ju···r-No[o~82fu-

1.131.- --- - NA- -----~ ~- ·-=19~o2£_=:-.t ~----- ~39{= 
ND [0.062] U NA NO (0.177] U i 0.6 

NO [0.094~ 9 NA ...... p ~~: ~!J~Io:~~I!T u-~ H~I~E~J l! __ 
NO [0.065] U NA · 0.435 NO [0.154] U 

.. .. 98:235···-- ·- NA ~=C_--~~~~1~ J =t- 92.937 J-

NO (0.139] U NA : NO [0.464) U NO [0.302] U -· ..... ... .. . ..... ····--·-···-·--+- . ··--
NO [0.1] U , NA i NO [0.296] U NO [0.293] U 

NO (o:o99]lT :. - . --~--NA-. ' NO [0.225] U 1.855 
NO [o.08ij"u· ~ ... ---NA _______ , NO [0.314] U NO [0.298] U 

o:s·2a· --NA --~- · No ro.225J u 1 2.067 
----~-- ~---------· -··--- --------·-

0 
N 
00 
0 
u: 
~ 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: 
------ ---~------~-----

Sample Number: 
-------~~----·-·-----···-·--- -~--~--------- --·-----·· 

Date Sampled: 
--------~------~- ---------- -----··-··---- ------
Depth (ft.): 
------------------------------------ -- ·- --------------------
EXPLOSIVES - UNITS: UG/KG 
NO DETECTEDCOMPOUNDS ____ _ 

0 
l~ 
I~ 
(,.j 
~, 

U1 

• SUMP059 SUMP061 SUMP061 SUMP061 SUMP061m:ofs SUMP065 I SUMP065 

' s~~~6~~~~~s)~Su~r~~~~~,5) •. SUM;~:~i1o~:~5)FD •• s~~::~~w~~- su~~~~~~:;~f~tu:~~~~~!·s'l$~~~!~~5) 
3.00 o.oo o.oo 3.00 3.00 I o.oo i 3.00 

N~ .. NA- NA . NA . . - ~:---~~t==~~~~N~-===-r-~-=~~~:·--

0 

""' 00 
0 
c.n 
v'l 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: SUMP067 SUMP067 SUMP067 SUMP067 SUMP068 SUMP068 i SUMP068 
-· ----~--- ----- --·- ~ ----- --~ .• - ··----. .... . - .• - ....... ·--·---· ... ··-----···-------!----- ---·-····-·--·---~~----~-----·-·--·----l-....----·------

Sample Number: SUMP067(0-0.5) . SUMP067(0-0.6)FD SUMP067(3-5) SUMP067(3-5)FD ; SUMP068(0-0.6) SUMP068(0-0.6)FD 1 SUMP068(3-6) 
OS/11119~18 ····· ,... OS/1111998. .. - os/11i199a·· ·--- ··os/1111998" ____ ·--··a7h9/f9-9a··· ·;----o7/29/1998 -i-- 07/29/1998 --- ----------·--· ----------

Date Sampled: 
· -o~oo · o.oo ·· 3.oo · - · - ioo·---------- o~oo·------~--~---o.oo ____ T ___ 3.oo---------- ---------

Depth (ft.): 
--- -----~ ---~ ------- -----~-- ------------------
PESTICIDES - UNITS: UG/KG 
DIELDRIN 
HEPTACHLOR 
p,p'-DDD 
----· -~--------- . 

p,p'-DDE 

ND [3.7] U 
ND [1.8] U 
ND [3.7] U 

ND [3.7] U 
------------------------------···- -- --- -·- -- ND [3. 7] U -------------------

p,p'-DDT 

- -- ---------------- --
POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 

PCB-1254 (AROCHLOR 1254) 
---------------- ------ --- ---- ---------------- . -------------

DIOXINS AND FURANS - UNITS: NG/KG 

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN 
------ ----------- ----··""·--------------~--------------.-

1 ,2,3,4,6, 7,8-HEPTACHLORODIBENZOFURAN 
1 ,2,3,4,7,8,9-HEPTACHLORODIBENZOFURAN 
---------------·· -- ~-~--------- ---- -----------------------
1 ,2,3,4, 7 ,8-HEXACHLORODIBENZO-p-DIOXIN 
---~---------- ----------------------~ --- -

1 ,2,3,4, 7,8-HEXACHLORODIBENZOFURAN 
---------------------- -------. -------------------------

530 

218.074 

7.074 
ND [1.796] U 

ND [0.885] U 
2.845 

1 ,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN 2.168 
----------------~- ----- ----------------------------
1 ,2,3,6,7,8-HEXACHLORODIBENZOFURAN ND [0.833] U 
----------- ---~----------------- ---- -------····-------. 

1 ,2,3, 7,8,9-HEXACHLORODIBENZO-P-DIOXIN 1.304 
------- - . ----
1 ,2,3,7,8-PENTACHLORODIBENZOFURAN 8.979 

- _____ .. _____ -----·- ------- . ---------

2,3,4,7,8-PENTACHLORODIBENZOFURAN ND [1.11] U 
--------------~------------------------ --------------- -- ---
2,3,7,8-TETRACHLORODIBENZOFURAN 12.4 7 

----~----~ ---------·-- --
HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 477.498 
HEPrAC:H"i..o"Rif'.i"A"feooisENzoFLiRAI'fS.(for.A.w·---,- 7.074 
------------------------------------ --------------------------- ----

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 19.836 
HEXACHLORINATED DIBENZOFURANS, (TOTAL) "'-------3:273 . -·· --
-------·----------·----~----------------J..... ---------- ---. 
OCTACHLORODIBENZO-p-DIOXIN : 5586.265 

Q~!ACHL~~~~BENZ~~tTRAN =--==--~=-=-~-~]_=~~-~-?:~7~ _. _ 
PENTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) . ND [1.429] U 
PENTACHLORJNATED DIBENZOFURANS,(TOTAL")---; ------- 94.949 ___ _ 
------· ·-··---- -······-----------~ ---------·-- -- ·----~- ·---~---1 -- -----·-·· --- ----······ ~-
TETRACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) • NO [0.558] U 
------------ -- -- ---------- --------------------- -~- ---- ------

!~~HL_(?RIN_Il.!§D[)I~§~Z_.c?_~~~N-~. ~T()T_,A.L)_ 92.976 

(~ 
~ 
CJ 
(jj 

NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

ND [0.201] U 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NO [3.9] U 
ND [1.9] U 
ND [3.9] U 
NO [3.9] U 
ND [3:·9] U 

ND [39] U 

NA 
NA 
NA 
NA 
NA 

NA 

-t~------~---

--··-~D!3.;~fQ"~--~-~~-~-~~~~~==~1-NDT3~ft;[_= 
ND [1.9] U NA ' ND [2] U 

·No [ia]u --NA~---~-,--ND £3.9]_u __ _ 

N'o [3."8]tT- · NA----~~--r;.m £3]fu --
-No [3.8lU ___________ NA--~.~No(3.9fU--

------------~- -------~ - ·-----

---· --------------- I 

ND [39] U NA ND [39] U 
-- --- -·----- -----··-- ----~---------

4.654 NA 10.592 NA 0.918 
- ----- -------- ------·- ------------------------

ND [0.415] U NA 0.255 NA ND [0.092] U 
NO [0.554] u· NA- ·-·- . •···· ND[0~066)u···· -~- --NA ---:-No [0.115] u 

No_ro.~5-~LL) N~ ___ -~ __ _ · ~~j~.12~~ --~--- ~-~~ -~--N"A:---~-~No[o~1491Ti~ 
ND [0.447] U NA ND [0.057] U NA i ND (0.102] U 
NO [o.476J u NA ND [0.1151 t.i · -NA----:-No[Q.-1"38)0 
ND[o:298] U NA . - ·No(o~o55flT ____ ---------NA-----; -N-o[O:o99]u·· 
ND (o:-565] tT ·- NA ~-------------- No-(0:1--1TU-- ----- -~--NA : ND [0.132] U. 

---- --- ------·-·•···· ·- --·-- ----··-----------------------t--- - -----
ND [0.357] U NA ND [0.069] U NA : ND [0.104] U 

No !6.373]u =:~~-- · NA-- -------·- ~-~~Io~o7f~:~~~--~~ ~-=N~==~_j N~J~166J_~~ 
3.445 I 2.836 0.409 0.377 I 0.433 
9.394 ----· --- - -NA-- ------ -----19.519-----·-·--NA----~~ --o.918--

No [6.415] U NA . 6:874 ___ ---- ..... ------ --NA _____ "/No· [0 092]_U_ 

----- -~~f~:-~~;~t ~i~~. -- ··---~~=-~=~-~- ~~1~~~~!~~==~---~-=±~;-~:~~:~ ~-~ 
712.17 NA ; 1294.211 NA • 135.913 

ND [0.372]"i.i . N·A-- ---~~-- --1.315 -;--~----NA I ND[Q.264] u 

ND(~:~~3JD_-. NA·--~---.----ND[0.125]U I NA -~ ND[0.174]U 

ND [0.373] u NA ND [0.07] u I NA I ND [0.1 06] u 
N.D i~---~~4] u· . - N~~:--·-:u~~---N~[0.08~L~-=T· NA i ND [0.132] u 

3.822 NA 0.736 NA : 0.433 .... ···---t----~- 0 
N 
00 
0 
Vi 
OJ 



Location: 

~~mpi!~~-ITI~er_: _ 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

SUMP067 SUMP067 SUMP067 SUMP067 SUMP068 
1 

SUMP068 . SUMP068 
SUMP0-67(0-0.5) . SUMP067(0-0.5)FD SUMP067(3-5) - SUMP067(3~5)FD . SUMP()68(o~0:5)i-suMPoii8(-o:o.5)Foi suMP"o68(3-S) 

~~~~~-~~~~~------- - -- ------ -- -- -- --

-~------ - -~ - - --------------------· ---~----~--~·--------~----+ --------~----

08/1 !11998 08/11/1998 08/11/1998 08/11/1998 ~7/~~/1 ~!1!_ ______ ~?!~9/1 ~~!__ __;_ -~7~9~~~~ 
Depth (ft.): 
~-~-·--· ---------- --·-·- --- ----------·----- ---· 
EXPLOSIVES • UNITS: UG/KG 
-~----~---·- -------- ~-------
NO DETECTED COMPOUNDS 

0 ,...., 
i.-;.,J 

(~ 
(.~ 
f •: 
~~ 

a:.J 

0.00 0.00 3.00 3.00 0.00 0.00 3.00 
-----------·-··------·-·---------------------------

NA NA NA NA NA NA NA 

c: 
l\:) 
OJ 
0 
CJi .. ,.,. 

-..; 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: SUMP068 i SUMP069 SUMP069 SUMP069 SUMP069 
1 

SUMP070 
~---suiVtPosat3=s)f=oT suN!Pos9(o-o.s> , suMPos9(o-o.s)FD · suiVtPos9(3-sf: su-MPo69{3-s)FD T-suMfio7ofo-o~5) samllle-Numiler: 

-·------- ------- --------~------ --------------·---------
Date Sampled: 
---····-·-------· ---- ---

----- o7129h99s - -· - o7i29J199s- ·- oi/2911998 - ' o7i~~~~~9(_~~-=--=~!!~~:f99s-r ---~-!!~~Z199s--_ 
Depth (ft.): 
------~------ -- --------------- -------------- 3.oo o.oo o.oo 3.oo __ . __ ---~·~~--L--- o.oo 
PESTICIDES - UNITS: UG/KG 

--- -- ----- ------- --
DIELDRIN NA 

---------------- --·-··- --
HEPTACHLOR 
p,p'-DDD 
p,j);::-ooE 
j):iJ~oof ____ -

---------- --- ----------·-·····- -.-------------------. 
POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 
-------------- ------------------------- ---------------.------
PCB-1254 (AROCHLOR 1254) 
------ --------------- ----------- ------ -------~-----

--------··--·-----· ··-- -------~-- -------· --
DIOXINS AND FURANS - UNITS: NG/KG 

NA 

NA 

NA 

NA 

NA 

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN NA 
---~----- -----------·---------- ---------- ··-···· 

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN NA 
------------· -·-·----·----- ·----------
1 ,2,3,4,7,8,9-HEPTACHLORODIBENZOFURAN NA 
---~-----------··-·-------------- ----·-------~" --·~---·- -·-·· 

1 ,2,3,4, 7,8-H~)(!-~HLO~~I_E:3~NZf?_-_e-_DI'?)(IN __ _ __ NA 
1 ,2,3,4, 7,8-HEXACHLORODIBENZOFURAN NA 
-----·-·-----··--·---···--------------------- --·-- ··- --- --

1 ,2,3,6, 7,8-HEXACHLORODIBENZO-P-DIOXIN NA 

1 ,2,3,6, 7,8-HEXACHLORODIBENZOFURAN 

1,2,3,7,8,9-HEXACHLORODIBENzO--P~DiOXIN 
------- --------·-- ---
1 ,2,3, 7 ,8-PENTACHLORODIBENZOFURAN 

2,3,4, 7 ,8-PENTACHLORODIBENZOFURAN 
2~3,7,8~TETRAC-HLORODI BENZOFURA-N -- ___ ---- --·------

t:JE~!~~HL~~!'!_~_IED _!?_IBE_NZO-_E_-~1(?_~1~-~-'--(l~OT AL) 

NA 

NA 

NA 

NA 

0.393 

NA 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) NA 
----------------- - -----·---- -- ·-----------------

!::l_~~~CH~ORI_I'lATED DIBENZO-p-DIOXIN_~._Q'Q_!~~L_ ___ _ _NA 
HEXACHLORINATED DIBENZOFURANS, (TOTAL) NA 
OCTACHLORObJBENZO-p-DIOXJN---------~~--~= ~-=~-~=-=~----NA _____ _ 
OCTACHLORODIBENZOFURAN NA 
-----~- ------ -------·-·--~~---- -------

~ENTA~HLORI_NATED DIBENZO-p-DIOXINS, (T_O_!.'\_L) ~------~ ____ _ 
PENTACHLORINATED DIBENZOFURANS, (TOTAL) : NA 
----------------------------- ------------------·--------j----------·-- ---------

IITETRACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) I NA 
TETRACHLORINATED DIBENZOFURANS, (TOTAL) _____ __, ____ -NA __ _ o· -·- - ----------- -----------·--- --- - -- ---

f.~ 
c~ ,..,, 
CtJ 

NO [4] U 

ND[2] U 

ND[4] U 

6.7 

11 

NO [40) U 

7.258 

0.603 

NO [0.103] U 

NO [0.128] U 

0.239 

0.291 

NO [0.061) U 

NO [0.114) U 
-·---. -----. 

NO [0.07] U 
- -- - -- ---- -

NO [0.071] U 

0.443 

15.017 

NO [0.082] U 

1.352 

0.497 

1516.194 

3.75 

NO [0.107] U 
-------- - -·· ···-

NO [0.071] U 
-----··· ---. 

NO [0.104] U 

0.682 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ND [0.158) U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

ND[4] U 
---- ------- ----

NO [2] U 

ND[4] U 

ND[4) U 

- -------NA---.----No-[3:7)0 ____ _ 
+•------

- : ... _______ NA -----"---- _ _f'l~l1_:~!~----
NA NO [3.7) U 

---NA ___________ ---No [3.7] o--
- - -·· -· --- ---·- ___ -----NA--------N-5[3. 71 u-----NO [4] U 

- -·--------- -----------------~-----~ --··----~---

NO [40) U NA NO [37] U 
. -·· ··----·- ·-- ------

2.704 NA 18.163 
- - ----~----- ------------------------·-

0.361 NA 0.903 
---- ··-------· --·- --- -- --- -----

NO [0.041LIJ -· _____ f.J~----- NDJO.O~~~- _ 
NO [0.07] U NA NO [0.113) U 

6.1-52 -· - -----NA____ ·---- ---0.969 ____ _ 
-··· ~ -·-··-------- ----

NO [0.065] U NA . 0.288 
No ro.o5J u - -----NA___ ---No ro.-o73fu--

ND [0.662ftTr--- .. NA ------~--N-0[0.1] U --

NO fo.o6sf(.i-..., ---NA-----+---t:.fo-ro.o55)_u_ 
No [o.-os-91 u- ·--------N.A: ---- -;--"No-ro~ossJTT 

0.438 . --N£f[o.129J u :-------o.455 ____ _ 
6.053 · ··- :-------~ __ f.JA--=-----~c~-= 1-0s-.5~~~=--
0.282 . ____ f>J~ ____ _t __ "!~-~~~?~! ~-
-~.~5 ____ . _______ N~-----L ----~:~~~-- __ _ 

NO [0.05] U NA I 0.522 
-270.678 - -~------NA------r-479.93-1 --

---- ---- -- ...• ···- ________________ J _______________________________ _ 
0.634 NA I 3.409 

-NO (o:oasru NA I NO [0.166] U 
- ------------- ---- ·--~------
NO [0.069] U i NA ; 0.218 

N~J~._08)_U_. NA ~~ f~072] u --

0.741 --. _;_ _______ f>J~---------~----- ~-·~~~----
' 
I 

0 
f\:) 

00 
0 
Ut 
(X) 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: 
--·-------

Sam_e!! __ ~-~'!'~!1': ___________ ~------------
Date Sampled: 
oepth(tt.): ----~------ ---------------~~-------~~---------

-~------------------~--------------- --
EXPLOSIVES - UNITS: UG/KG 
NO DETECTED COMPOUNDS 

0 
0 
t~ 
l..J 
~'."4 
~., 

~~ 

SUMP068 SUMP069 SUMP069 SUMP069 SUMP069 SUMP070 

-su~po~~-(~-s)Fo ~·- ~u~-P-os~<~~~~s> __ .-su_iVIPos9(o:o:s>~E>~:--~uM~~~~{3::-s)- ~--~~~~os9(3~5)FD suMPo7o(o-o.s> 
07/29/1998 07/29/1998 07/29/1998 07/29/1998 07/29/1998 07/29/1998 

- --. - -------- -- ------------- ------------
3.00 0.00 0.00 3.00 3.00 0.00 

NA NA NA NA ---NA -~~--- -t------NA-~- -

0 
N 
00 
0 
CJ1 
c.o 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: SUMP070 SUMP070 SUMP070 SUMP071 : SUMP071 ' SUMP071 SUMP071 
-·· --------·· - . -- - 1----·--·------------~________j _____________ --·-- -----·-----------·--··- --------~~--- - ---·----·-------------- -----------

Sample Number: SUMP070(0-0.5)FD SUMP070(3-5) SUMP070(3-5)FD . SUMP071(0-0.5) : SUMP071(0-0.5)FD : SUMP071(3-5) SUMP071(3-5)FD 
-:-- --o7i297199il____ 0712911998 -- 07129!1"998 - . o7i3oi199a - , ______ oii3oi1998 -----r-o773oi1-9ia·~~ ---o7/3oJfs98--~- ----- - --~---- - -----

Date Sampled: 
o.oo ioo 3.oo o.oo - ·-- --- ol.io--~---r--- --~ioo·-----~~-~ -Too~-~--

------------- -----------· --------· - - ----- -~------------

Depth (ft.): 
- -------------------· ----------------------------------------
PESTICIDES • UNITS: UG/KG 
DIELDRIN 
------~--- ----------· -------- ---------------
HEPTACHLOR 

~p'~I::)DD 
p,p'-DDE p,-po-oor - --- -

POLYCHLORINATED BIPHENYLS ·UNITS: UG/KG 

~~-1?·_1_~-~~{~~0~t:!~.<2.~-~~~~-) -·- ---------~---------···--

DIOXINS AND FURANS • UNITS: NG/KG 
1 ,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN 
~------------~---- --------------· ---------------------
1 ,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN 
--------------------------------------
1 ,2,3,4, 7 ,8,9-HEPTACHLORODIBENZOFURAN 
1 ,2,3,4,7,8-HEXACHLORODIBENZO-p-DIOXIN 
~3,4,i,a:-HEXACHLORoolsENZOFliRA_N_. 
1;2,3;6; 7.8~HEXACHLOROD"IBE-NZO~P~DIOXIN 
----~------ ~----. ···-- -·--------~---- --- --- -- - - ---

1 ,2,3,6,7,8-HEXACHLORODIBENZOFURAN 
1:2;3~ 7 ,8,9~HEXACHLORODIBE-NZO-P:oloxiN ___ ---- ·-

- ~ .. ··--
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

1;2,3Y,a:PENTACHLORODIBENZOF-URAN - - NA 
2,3,4Y,a--.:p8\l'fACHLORODIBENZOF-liRAN ___ --- ·"------ .. NA 

2.3.7:a:rErR.A.cl-iioRoolsENzoF"uRAN -· · No ro.219J u 
HEPTAct-i-CoRfNATEo ou3ENzo~-p=oiOxiNs. (TOTAL) -,--~- - --N.A. 
---~--------------- ----~~-----------

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) NA 
HEXA-CHQ~~HATED DIBENZO-p-DIOXINS-, -(f6TAL)~ -=~~=---===~NA ---- . 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) : NA 
OCTACHLORODIBENZ0-P-010xTN- ----- ----~---: ~- ~-- - NA 
----------------
OCTACHLORODIBENZOFURAN 

---- ---i-- NA 
---~----- --- ------------~---~ --

PENTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) . NA 
PENTACHLORINATED DIBENZOFURANS,-(TOTAL:)" ~-~----- NA 

TETRACHL6RINATED oi8ENZ6~P,:olox1Ns, (TOTAL) NA 
-----~---- ----------------------------------- ------
TETRACHLORINATED DIBENZOFURANS, (TOTAL) NA c:r - -- -- ---------------- ------- -- -- ····-

1;:, 
~ 
k~ 
I~ 

ND[4] U 
ND[2] U 
ND[4] U 
NO [4] U 
ND[4] U 

110 

1.237 
0.292 

ND [0.219] U 
ND [0.238] U 
ND [0.179] U 
NO [0.221] U 
NO [0.173] U 
NO [0.211] U 
NO (0.135] U 
NO [0.137] U 
ND[0.14]U 

3.624 
ND [0.175] U 
NO [0.221] U 
NO [0.173] U 

27.006 
0.83 

NO [0.26] U 
NO [0.137] U 
NO [0.248] U 
NO [0.14] U 

NA ND [3.6] U NA NO [4] U NA 
NA NO [1.8] U 

---NA ____ -;-----No(2]u~ ·--~--NA---~-----

NA ND [3.6] U - _ -~}\-_-----=-~~~~- ND (4j_U ._:_- _ N~ 
NA 28 NA ND [4] U NA 
NA 12 --NA----~--- "No[4] u-----:-- -- -NA ---

------------------ ------------- ··------------------~----

NA NO [37] U NA NO [40] U NA 
-- ---------------------------------

NA 26.681 --- --~ -NA---~-- -2.065- --- ---~---NA---~--

NA 
2.741 ~ -·----- NA ______ 0.229--:-·-- NA __ _ 

NA 
NA 

ND [0.196] u ------NA--~-------No-[6-.169] u-------NA ____ _ 
NO [0.253] u ·---------NA- ~------ Nb-f0:1"5Ti.T--:----------NA _____ _ 

NA 1.258 . ~~---i--TA ________ Ni5[0.115]u-;---~----NA ___ -
NA 0.738 NA ND[il1-39]T.J . - -- NA ___ - . 
NA ND [0.378Jl)_--=~~~=-=-~NA -=~~---N-~_[6~1!~1 u -----~-- NA --=__ 
NA 
NA 

0.707 NA NO [0.133] U NA 
6.832 .. -. ,~-- __ N_A ___ -"""--NIY[o:o97J u :-----NA ____ _ 

NA 
ND [0.164] U 

No ro.1-46f"U --·-- -------- N.A. ______ No[o.o98J u-------N-A __ _ 
0.49{ -----0.342~---·--·•·---. oj94~-----'------·o.3o8 ----~ 

NA 
53.835 .. ---·-. --~---N-A·-·----------- 3.803---------NA ____ _ 

NA 2.741 ' - ---r;-f.A.-- ------. ND[O~OS7]U ___ ------NA~---

NA 
NA 

--~l~;-- ~X~--~=-~~~~~-~~trs~1~~=- --- ~~-=--= 
--·-··----·------ -·-

NA . _ ~-1~~:~~3 .. __ NA ____ :__ __ 226.57~ NA 
NA 9.164 NA 0.658 NA 
NA 
NA 

ND[(ii45]tT·~-- NA I ND[0.144]U NA 
- -· ---------------i -- - ·----~ ----;---+-------
0.902 I NA NO [0.098] u : NA 

NA 
NA 

No(o-.2o3Ji.f --·-----NA ______ No-fo-:1181 u -:---~~-· 
- ----------------- - . ----------------------~------------------t-----------
ND [0.184] U ~-~--~- ·--------~:~94 ----~----- N~ 0 

l\J 
00 
0 
c.n 
0 



Location: 
---------------
Sample Number: 
-------- -~--·--·---- . -----·--
Date Sampled: 
~----·~--- ---------

Depth (ft.): 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

SUMP070 SUMP070 SUMP070 SUMP071 SUMP071 SUMP071 ! SUMP071 
- ------- -- s-uMPoio-to:o.s)FD '~sul\npo7o<3-s) ,-~suMPo7o(3-5)FD ·~ suMPoi1(o~o.5)~~ ~sullnPo71(o-o~s)r=o·-: stTM·P-071(3-sn suP.IfPo71{3-s)FD-

--~~-------~- -- ~ -- ~ -o7i2si1-998 -· · · o7'i2911-99a " · o7i2911998 - o7/3oi19sa ~ -- ~o773011s9s----~ -:--o7iio/1998 ~--o7/30i1998 ___ _ 
0.00 3.00 3.00 

----~--~L··---~---~------~-

~ ~o:oo _____ --- ---~-~()_·~~~~--~=--=~ _ ~~()_o __ _J __ ___ 3.o~---- __ 
exPu5sTves-:uNiis-:tfc3it<"G _________ -
--------------··----·------------------~-----------

NO DETECTED COMPOUNDS 

C) .
'-.I 
<~ 
{~ 
(~~ 
~~ 
il 

NA NA NA NA NA NA I NA 

0 
N 
00 
0 
0: 
~ 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: SUMP072 SUMP072 SUMP072 SUMP072 SUMP075 I SUMP075 1 SUMP075 

su:~~~~~~fS>f~~~~~s)~o: ~*~~~~~:~~sT Sample Number: suMPo72(o~o:s) -t si.JN!Po72(o-o.s)Fo · suMP072(3-s) · suMPo72(3-5)Fo 
------- ··----- --- --~---- -----··-------· -------------- ~-~ --- --------- -- -- . -- -~-. - -- ~ . ~ --- -

Date Sampled: 07/30/1998 07/30/1998 07/30/1998 07/30/1998 

~-~~---~--4~~-=~-0~~~-- ~==~~00=-
----------------------------------------------
Depth (ft.): 
PesTicioES.:uNITs: uG/KG ----

DIELDRIN 
-----------------------~----------·--·-

HEPTACHLOR 
p,p'-DDD 
p,p'-DDE 
--------------- -----
p,p'-DDT 

------------------------------------------ - -----

POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 
----- ------4•• 

PCB-1254 (AROCHLOR 1254) 
----------------···--··- .. -~~-------

DIOXINS AND FURANS • UNITS: NG/KG 
1,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN 
---~----------- ---- -------·------ .. ---
1,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN 
1,2,3,4,7,8,9-HEPTACHLORODIBENZOFURAN 

1 ,2,3,4,7,8-HEXACHLORODIBENZO-p-DIOXIN 
----··---- ---·-----·---------- --· 

1,2,3,4, 7 ,8-HEXACHLORODIBENZOFURAN 
--------------·--·---·--· ---- ----·-------------···- ·---

1,2,3,6, 7 ,8-HEXACHLORODIBENZO-P-DIOXIN 
--------------·--· ----·----·--- ____ , ______ -

1,2,3,6,7,8-HEXACHLORODIBENZOFURAN 

1 ,2,3, 7 ,8,9-HEXACHLORODIBENZO-P-DIOXIN 
1 ,2,3, 7,8-PENTACHLORODIBENZOFURAN 

--------·-·-··-·-···--

2,3,4, 7,8-PENTACHLORODIBENZOFURAN 
2,3, 7,8-TETRACHLORODIBENZOFURAN 

0.00 

NO [3.7] U 

ND [1.8] U 
NO [3.7] U 
ND [3.7] U 
ND [3.7] U 

ND [37] U 

10.583 
0.729 

ND [0.107] U 

ND [0.135] U 

0.426 
0.201 

ND [0.075] U 
ND (0.12] U 

0.578 
ND [0.07] U 

0.533 
-------------- ------------------- --···---·- ·------~-- ----

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 29.453 
- -------- -····-----·------ ------------···-·--------·--------------
HEPTACHLORINATED DIBENZOFURANS, (TOTAL) ND [0.086] U 
HEX-ACHLORIN-ATEDDIBENZo-p::-ofoxiNs;(forAI.) ____ , --- 6.95_3 __ - -- .. 
---- ---·-----.. ----····--·-··-·-------~------------·- --· --· -------- -~--··--- --- --
HEXACHLORINATED DIBENZOFURANS, (TOTAL) 0.479 
-- --------·------------------ ----·-·- -----·--· ------ ---

OCTACHLORODIBENZO-p-DIOXIN 802.591 
----~----------------~----------------------·- -·-·------·· 
OCTACHLORODIBENZOFURAN 2.376 
---------~-----------·------------·-----·------------· ·····- ·---. 

PENTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) ND [0.153] U 
. -- ----~~---- -·-·---------- -~--------· ------ ··--- ---- -- -- ·-

IIPENTACHLORINATED DIBENZOFURANS, (TOTAL) _ 1.089 

TETRACHLORIN-ATEooiBEr-:Jzo-p:rnoxiNs: {ror~i}_~~==Nf[(~:~~9}_~-~ ~---
TETRACHLORINATED DIBENZOFURANS, (TOTAL) 0.997 -c -- --- --- -------------~----------------- -- ----
(~ 
(~ 
fl~ 

l'V 

0.00 

NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
0.348 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 

3.00 

ND[4] U 
ND[2] U 
ND[4] U 
ND[4] U 

ND [4] U 

ND (40] U 

3.00 

NA 
NA 
NA 
NA 

NA 

NA 

: I 
··No ~~--~!~----~ -No [361 ·o-----,--- N~ £4iu- -
ND [1.8] U I ND [18] U , ND [2] U 

-· ... . -,--------- ----------------i··---
24 : 17 ND[4]U 

___ ~-~~- ______ j~===18o~=-==--~ N-o [4]"Q=-
140 150 ND [4] U 

. -----·--·--- -

----------- ____ _____..________________ --------

ND [36] U NA ---------~ _ ND !~gL~--
--·----~------- -------------~-,----~---~-~--------

: ' 

2.751 NA 31:·6~-6~ -=-~:====~~~~==-~-=J.49a:-=~ 
0.255 NA 3.55 . NA ND (0.227] U 

ND ro.181J u NA Nofo.467Tu _________ NA·---~~No·[0:3o4Tu--

ND [0.2741 u NA ND [o.855] u ·--~-----t-J.A. · · "No [o578]u 
ND [6.232] u NA ·1 :os3 _____________ NA _____ -~, -~.io f0.429Ju--

ND !0.254J u NA 1'-J~Io~~~! ~---:.===-~~p.:-:~~~=~!:J~T0".43sj_q --
ND [0.224] U NA ND [0.315] U NA ND [0.286] U 

------ ------~-- -·- --- ---- ----·-·-------------------
ND [0.243] U NA ND [0.567] U NA ND [0.516] U 
ND-[o:17fii NA -- No [o:4-69fu ____ ~-N.t\---~-ND ro.421] u 

ND ro.1121 u-· NA No[ii4a9Tu ______ ---NA·-------~----No[0~44l u· 
ND (0.162] U 0.422 4.90S --- -~----4.673----~-- --i157-·----

------ ------- --------------~-----------1---------·--

6.584 NA 106.762 : NA i 17.822 
o.638 NA 3.55 --;------NA ----~--No[<i227fu··-

·------------------------· ·-.-- ----- _________ J __ ~-----------+-----------------
ND (0.254] U NA 10.626 ' NA I ND (0.435] U 

- -·-- --------~--1-------~-~---~----------
ND (0.224] U NA 5.006 : NA 1 ND [0.286] U 
166~386- ~----- NA -· ~ -566.898-~ L' NA i 88-9.632 -

-- ···- ~---- ·-·- "-- ---- --------- ----------+-------~-
0.89 NA 10.424 NA 1 ND [0.413] U 

N~_Io~~~5jQ-_~~--~=-~~~~-::_-_: -~=t:J'?J~.646~_l NA I ND [0.418] U _ 

ND [0:~~) U _j_ NA ___ --•-----~ .964 I N~~--'~~~4~L~ 
ND (0.246] U NA ND [0.415] U 1 NA ND [0.408] U 

ND[6.1"6-2]"0 ~ - H----NA-- - -·-- -·-~~~~~-=1---_f'-J_~ _____ : ---~-30_9 __ 
~ 
N 
G10 
0 
C11 
N 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: SUMP072 SUMP072 SUMP072 SUMP072 ' SUMP075 1 SUMP075 . SUMP075 
saffiPieNumlle_r_: __ ~ --~ ~ -----~-- ------- --- --~-:s-uMPoi2(o=-o.st ~si.Jiv!Po72(o-o.s)FD · suMPo72(3-s) · suMFioi2(i-5)ForsUMfi075(0-:o.s) I suMPo7s(o-o.s)FD isuM'Po7s(3-s) 
Date Sampled:-- ~- --- - ~- ---~--- ~-------- ~~- ~-07/J0/1998~ ---·-- ~ oi/30/1998 .. -.. o7/3o/19'9a-· ---- - if71foH998' - -;· - 08/11/1998 ~---08/11/1998 --'"08111/1998 -
------------------- -------------~------ ------ ----------------·-i------------------------ -- - ----- ......... ~--1------------.----+-----------·-------------~-'--···-----
Depth (ft.): 0.00 0.00 3.00 3.00 0.00 i 0.00 3.00 

~~~c:?~IVES~LfN~TS:_~~~~~~~=--=~~--- --~----- -+---- ---- - - -~ -~:~=--=-=-~=r-:~=~==~:.==-==~-~:~-==== 
NO DETECTED COMPOUNDS NA NA NA NA NA . NA NA 

~::) 

.·~ 
'··~ 
C.J 
~:a 

~"' 

0 
tv 
00 
C> 
o-; 
w 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: '. SUMP075 SUMP076 SUMP076 SUMP076 SUMP076 ! SUMP077 
-··--·-··------~-------·--·- --------- ---------------------------~---------~------··- --· ------------ ---- -- -· --- " - . --· --·· -t· - -------------------- ·-•----- --------------+---~----~----------
Sample Number: ~ SUMP075(3-5)FD SUMP076(0-0.5) SUMP076(0-0.5)FD , SUMP076(3-5) SUMP076(3-5)FD , SUMP077(0-0.5) 
-------------------- -----------------------------------~---,--------. -- ----·---- --- . - ··-·· - .. -· - . ...... . ....... -- ' ------- -- ______________________ _J_ ______ _ 

Date Sampled: 1 08/11/1998 07/30/1998 07/30/1998 07/30/1998 · 07/30/1998 I 07/30/1998 

oei>~~l~E~--=--- ______ ~~--~-~-~-==~~=~~--====-~ -~---=:--- 3.oo-- o.oo o.oo --ioo _ -~: ~-------~)A~~~~~==~-==o~~--=• 
PESTICIDES - UNITS: UG/KG 
DIELDRIN 
----- ----·· -----------
HEPTACHLOR 
p,p'-DDD 
----- ------ ----- --···· --- --- ----------------------------------

p,p'-DDE 
--------------
p,p'-DDT 

POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 

NA 
NA 
NA 
NA 
NA 

PCB-1254 (AROCHLOR 1254) NA 
-·- ·---------------- - ------ ---- -----~---~---------------

DIOXINS AND FURANS - UNITS: NG/KG 
1 ,2,3,4,6, 7 ,8-HEPTACHLORODIBENZO-p-DIOXIN 
----------------- ------- ------------- ------- -

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN 
--~--------·-----------~- ·-------------~~----~---- ---··------ --·--- . -
1 ,2,3,4,7,8,9-HEPTACHLORODIBENZOFURAN 
------ --- -------- --------------------------- --·--------------------·-
1 ,2,3,4, 7,8-HEXACHLORODIBENZO-p-DIOXIN 
------------- -------------------------------------
1 ,2,3,4,7,8-HEXACHLORODIBENZOFURAN 
--~-----··---- ----------------------- --- ----------------
1 ,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN 
1 ,2,3,6,7,8-HEXACHLORODIBENZOFURAN 
1 ,2,3, 7 ,8,9-HEXACHLORODIBENZO-P-DIOXIN 
1 ,2,3, 7 ,8-PENTACHLORODIBENZOFURAN 
2,3,4, 7,8-PENTACHLORODIBENZOFURAN 
------------------------------------
2,3, 7,8-TETRACHLORODIBENZOFURAN 
--------------- ---------------
HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 
----------- - --------------------····-- ---
HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 
HEXACHL6RINATED--DIBENZO-p-DIOXINS, (TOTAL) __ _ 
i-fEXAC-HLORJNATEDDIBENZOFURANS, (TOTAL) ___ ----· 
------------------~---------------- ··--·-

OCTACHLORODIBENZO-p-DIOXIN 
----~------

OCTACHLORODIBENZOFURAN 
------

PENTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 
----------- - ---- ----·----
PENTACHLORINATED DIBENZOFURANS, (TOTAL) 

!~~c~L6~J~j:\_f~~--oi8ENzo=p~6XTNs~(!~f~~ __ , __ 
TETRACHLORINATED DIBENZOFURANS, (TOTAL) o----- ---- - -------------------------------

0 
(.J 
~--~ 
~~~ 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.479 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

ND [3.6) U 
ND [1.8) U 
ND (3.6) U 
ND [3.6) U 

11 

ND (36) U 

130.956 J 
3.864 

ND (0.828) U 
ND [0.471] U 

1.262 
ND (0.263] U 
ND [0.309) U 

-- --------- -- --- -- ---- -- --. --
ND [0.312) U 
ND [0.27) UJ 

----------- ----- ----------
ND [0.282) UJ 

2.644 J 
856.545 

3.864 
50.585 
1.534 

3166.458 J 
26.37 

ND (0.51) U 
-------- -- -

ND [0.282] U 
ND (0.529) U 

2.781 

NA 
NA 
NA 
NA 
NA 

ND[4) U 
ND[2) U 
ND(4) U 
ND[4) U 
---- -~--
ND(4] U 

-- ---NA ______ 1 ____ N6 [3.6ju-- ----
----NA ____ -- ----No[1.8fu·--

- - -----
NA NO (3.6] U 

---- ------ -----~-- --- ... ---------~--

NA 47 
-- ~-------------~ ~----

NA 14 
-----------· --+--------------

- --NA _______ -------No [4oju-- -- ------~----~. --No [35] u 
---------------· ·-- ------ -----· - - -----------~----~----

----------------------------------- ·- -------~---------~----
122. 785 J 26.117 NA 29.678 

.. --------------------------------------------- -- --------~------------
4.477 ND[0.191)U NA 5.174 

No (0.311fu· ---· ·i\lo-ro:2s5)u ·- -----NA _______ NofQ.274TU--

No[o~324Tlr·--· No [o.374ft..i ___ · · -NA-------~--No[o:-163lu --

1.613 --- ~-- N~"f~:~~f9 -- -----NA·--~---=~-~=~J·~~~-=-=-
1.321 ND [0.209] U NA , 1.208 
. --- -----~---~-- --~----------------------------------------

ND (0.197) U ND [0.167] U NA ND [0.111) U 
1.483 ------ ND [0.248]"0 -----------NA-----~0.664 __ _ 

---- -------------------------------- --------~-----~--- -----------
ND [0.182) UJ ND (0.145) U NA i 0.461 

--------------- ~-------------- - -- --------------~---+---,----
NO [0.185) UJ ND (0.152) u NA I ND [0.127] u 
NO (0.-337]-0j ----1.982 OA99---:-- 1.984 

85-4:937 ______ ~ ---167:129 ·-- - ----NA----!---~462 -~-

4~4i7 ------ --No[o~19f]-i:T - --NA-~---··r-----5T74 ____ _ 
-65:872~--~---159.96 ____ -- NA \ 2.718 

__ -3:-~-~1==~ --=T}Jo[6~~i~?T9~--~~--~ ~-~-NA __ - -+==---~-554----= 
1743.823 J : 5574.201 NA 1 489.689 

-~~I~~-=-=--~-!~=~~T9~2_T1 fu- -- -~--NA---~J--12.52 
ND [0.229] U i 6.381 NA ! ND [0.149] U 

N[)J<i~-~-~f9:_--~r-~~[)-~~~2I9 _-: _-_- =--NA - 1 - 15.29 _ 
ND[0.181]U I ND[0.284]U NA I ND[0.143]U 

0.637 i - 3.394 -- _N_A ____ t ___ 26.3_7_6 __ _ 
---------------~----

0 
l\:) 

00 
0 
0) 

~ 



,~· 

,~11/ 

~cides, PCBs: Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
li . Longhorn Army Ammunition Plant, Texas 

Location: SUMP075 SUMP076 
---··-~-------------------- -·-------- -------· ---- --------·-- ---- ---,-· ---- ---t 

Sample Number: SUMP075(3-5)FD i SUMP076(0-0.5) oate sampled:----------- ------ ---- ------ - -·- - --c)8i11i1998-- · -~-- -()7/3oJ1998 
Depth (ft.): --~·------------------------- --- -- --- --ioo ______ -· -------o~o() 
-- ----------------
EXPLOSIVES - UNITS: UG/KG 
NO DITIOiiC CCMPOUNOI ___ _ 

(~ 
:~ 
~~ 
(.J 
~:a 
U1 

NA NA-

SUMP076 SUMP076 SUMP076 1 SUMP077 
SUMP076(0-0.5)FD . SUMP076(J-S):- SUMPOi6(3--:-5)Fofsu·r.,po7f(o-:-o~5) 

o7/30/1998 · o7i3o/1~9s.-_:_=:.~?!30/1998 1 - o7t3ot1998 --
o.oo 3.00 3.00 0.00 

i 

NA NA ---:--- NA -----r--NA _____ _ 

0 
N 
00 
0 
0') 

CJl. 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: SUMP077 SUMP077 SUMP077 . SUMP078 . SUMP078 : SUMP078 i SUMP078 

_ ----------~~~~~;;,~o~~~5)~o s~~~~~~:~~5) : siJ~~~~H~~tFD_-~_~lj~~~-~~~~~l_l_~uM~~,!~~f~-o-: s~:,~~~~:;f-~~:~~~~iFD-
---------------------- o:oo 3.00 3.00 - -•• ~~0~0~-~===~~-------=~~00 ----=r--3.00--~---- 3.0_0 __ 1 

---------------------
Sample Number: 
-------------------------- -
Date Sampled: 
------------------------

Depth (ft.): __________________ ·- -------------------· 
PESTICIDES - UNITS: UG/KG 
DIELDRIN 

HEPTACHLOR 
p,p'-000 
--- --- -- _______ .. -- ----

p,p'-DDE 
-- -------

p,p'-DDT 

POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 
----------------- ------------

PCB-1254 (AROCHLOR 1254) 

DIOXINS AND FURANS - UNITS: NG/KG 
1,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN 
------~-------------------------------------- ------- ----· --

1,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN 

1,2,3,4,7,8,9-HEPTACHLORODIBENZOFURAN 
------------------- ----------.----- ------

1 ,2,3,4,7,8-HEXACHLORODIBENZO-p-DIOXIN 
---------------------------------- ------------
1,2,3,4,7,8-HEXACHLORODIBENZOFURAN 
--···--··-·- -- ---~------·------- ----- -- ------------ -- --

1,2,3,6, 7,8-HEXACHLORODIBENZO-P-DIOXIN 
-~---- --------------------- ---- -------
1 ,2,3,6, 7 ,8-HEXACHLORODIBENZOFURAN 
------- --------------------------
1 ,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN 
---------------- ·---- ------------------------ ----------

1,2,3, 7,8-PENTACHLORODIBENZOFURAN 
------------------------------------- ·---

2,3,4, 7 ,8-PENT ACHLORODIBENZOFURAN 
-------------------··-- -----~-------- -- -· ---
2,3,7,8-TETRACHLORODIBENZOFURAN 

------- ----------------
HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 
------------------------------- -------·------ -----
HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 
HEXACHLORINATED-DIBE-NZO-p-DIOXINS, (TOTAL) 
HEXACHLORINATED DIBE-NZOFDRANS,-(TOTAL)---- -
--------·-- ---------- ------------~---

OCTACHLORODIBENZO-p-DIOXIN 
~-------------------~----------~--------

OCTACHLORODIBENZOFURAN 
·--~~ 

PENTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

PENTACHLORINATED DIBENZOFURANS, (TOTAL) 
TETRACH-LORiNA TED ofsENZO~p-oioxiNs~(foT.A.LT 1 - -

-rB~c~~~~!~ATED-DI~~f\J?9~l)R.I\N~. JrO'f!-9 ---- - -

0 
(~ 
~!~ 
r"h ""',. 

NO [18] U 
NO [8.8] U 
NO [18] U 

70 

16 

NA 

NA 
NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 

NO [3.8] U 

NO [1.9] U 
NO (3.8] U 
ND [3.8] U 
NO [3.8] U 

NO [38] U 

8.618 

NO [0.063] U 
NO [0.078] U 

NO [0.117] U 
NO (0.051] U 

NO [0.108] U 
NO [0.05] U 
NO [0.104] U 
NO [0.055] U 
NO [0.056] U 

2.43 
19.292 
0.504 
1.46 

NO (0.05] U 
811 

0.95 
---------------------------

ND [0.052] U 
- ·--- ----- -------------- ---···-·--- - ·--

NA 
NA 

NA 

NO [0.056] U 
-- -- -··-- -

NO (0.073] U 
-- ·- -- ·- --------

4.533 

NA 
NA 
NA 
NA 

NA 

NA 

NA 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
1.611 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 

---- ---- ----------- -______________ ;_ ____ ----------------- __ L ____ ------- --- --~--
NO [3.7] U NO [19] U NO [3.8] U NA 

--No[f8]u ____ -----Ni5[9.3J u--~. -No £1:9)D~-----NA--
No-[3.7jiJ- - ND-£19fu ____ ---'NoTiaJIT- ,- --- --NA _____ _ 

~~ -------- --------~-1}~=-==-j~~·:r~==--~-=-~~==== 

NO [37] U 

73.886 
. ----···-·- -- --

12.179 
NO [1.551] U 

ND [1.325] U 
NO [1.389] U 
NO [0.74] U 

ND [0.926] U 
ND [0.879] U 
NO [1.202] U 
ND [1.256] U 

4.596 
135.223 
12.179 
12.584 

ND [0.926] U 
-· -·----------
1149.451 

-------- ··-- ------------- -·---·-r--·-------------

---- ---· ~- ------------------------------1 

NA NO [38] U NA 
---··------~---·--··-·--·----

NA 44.303 NA 
- ·--------------.. --- ·---1 

NA 11.533 NA 
--------

_ _t-JA _________ i ~0 [1.145!~-----~A __ _ 
NA NO [2.593] U • NA NA _______ ---ND£1.461]u _______ NA ____ _ 

- --- -----~-----------------·-- ~· -. --- ····---- -----

_t-J_A ________ __!i~1.4~~-~------ ~~ 
N~--------~-97~~---N~- __ 
NA _________ NE_!_!_:?3!~------~A __ _ 
NA NO [0.462] U NA 

~~ ~~-~~---=~ N~I~~?]~-=~=--=-~=-~A-== I 
4.171 3.712 3.657 ____________ .,. _____ _ 

NA 69.375 NA 
NA 11.533 NA 

------------~~---~----.0.----

NA ~~3 NA 
NA 13.131 NA 
NA i 804.663 NA 

- -- --- ------+-
26.05 NA j 30.615 i NA 

ND[1.'341 f u-- . - --NA ! NO [1.033] u i NA 

. --- -N-~((~~~Lu_ ~--=-~~A_ ____ L 2.587 J _N_A ___ , 

ND [0.856] u NA I NO [0.854] u I NA 
- 19-:--773-- -----NA ______ 1 __ 3.7_!3 __ ---r-=_--NA--

0 
l\:) 

00 
a 
en 
0') 



Location: 
--------------
Sample Number: 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

SUMP077 SUMP077 SUMP077 SUMP078 . SUMP078 i SUMP078 i SUMP078 
·- suNIPo7i(o-o.s)FD · suMP077(3~5)- · sl.JIIIIPon(3-s)FD · sur~.·1Po7s(o~o.s)-~ s·uNIPo7s(o-o~srr=o· r suMPo7s(3-s)isL:fNIPo78(3~s)Fo 

-~----·-- --------- ------~------ ----------- ·- o7/3oi1!i9s-- · o7/3oh99s · -o7i30ifsss · ·- osif11199a ·- : ------oa/f1/1ssa-r·osi1111ssa·-r-~osii1t1sss Date Sampled: 
----------------- -- --

Depth (ft.): 
--------- -- ---- --- --- -- ------------- ---- ---- . 

EXPLOSIVES -UNITS: UG/KG 
NO DETECTED COMPOUNDS 

('j 
'~ 
(~ 
(~ 
~...:. 
%..'1 

.. ---------··-··---~----~-~--~·--t~-·---~--

0.00 3.oo 3.oo o.oo o~~- ____ , ________ 3.oo ____ ~- ... ---~~E _ 

NA NA NA NA 
I : 
! ! NA :---NA ______ T ------·NA ---

0 
l\:) 

00 
0 
0") 

-...J 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: SUMP082 SUMP082 SUMP088 SUMP088 . SUMP090 i SUMP090 j SUMP092 

-_ ~-=-~==--==j~-~~~~-82~0-~.5) ~- SUMP082(3-5) . SUMP088(0-0.~) : sur..Po~8(_3-5)_L~lJ~~~~~f~~~~d __ ~Q!iPo9o(3=5fT SUM~~~~@-o~5T Sample Number: 
------- ·--·---- ---

: 08/04/1998 08/04/1998 08/04/1998 08/04/1998 i 08/04/1998 i 08/04/1998 : 08/04/1998 
------- ------+--- ------- -- -- - ---- -------- -----r-------~---- ------------~-----~ 

Date Sampled: 
-·--- ---------

Depth (ft.): 0.00 3.00 0.00 3.00 : 0.00 i 3.00 ! 0.00 
---------~ -- ------- --- --- - ------·- - -~-....J~-~---- ·-· ,. • ----- ~----- ------~------··----------+-----·-------------L--------

PESTICIDES - UNITS: UG/KG 
DIELDRIN ND [3.4] U 
HEPTACHLOR - -_ ~-=--~~-~[_=~ND (1.7lU 

I ND [3.4] u 
- - - - , _____ -ND [3.4] u 

p,_e~:DDD 
p,p'-DDE --

p,p'=DDT- ND [3.4] U 

POi'YCHLORINATEDBJP-HE-NYLS- UNITS: UGlKG ____ ,_ 
PCB-1254 (AROCHLOR 1254) 

- ----------, -- ND [34] U 
------- ----~------ -------------·- ---·· -- ----- ----------- ----·------

-------~----- -·--·-·-·---------
DIOXINS AND FURANS- UNITS: NG/KG 
1.2~3~4.6,7 ]-::HEPTACHi.ORODIBENzo:p-DIOXiN- -----~---- 44:665 
1,2,3~4.6,7,8:HEP-TACHLOROCliBENZO-FURAN--- ----- --- --- 3.4 7 
1,2,3.-4:7~8.9-HEPTACHi.oR:ooisENZOFURAN_________ ·---ND[0.221J u 

1~2~3,4~?,"a:HEXACHLOR60i8-ENZO-p-DIOXiN . <- - -- • 0.59 
1,2,3,4,7,8-HEXACHLORODIBENiOFURAN - ----- ---- ·--- . o.689 
----~-~------~------ -· ··--- ·-·-- --- ·--·-·· -··· --
1,2,3,6, 7 ,8-HEXACHLORODIBENZO-P-DIOXIN 1.598 
1,2),6,7,8-HEXACHLORODiBENZOFURAN . ---- -- - . - ND [0.182] u 
1:2.3.7-.8.9-"HEXACHLORooiEiENZO-P--DioxiN-- - -- --- - - .. - 1.361 

1,2,3,7,8-PENTACHLOR6518ENZOFURAN ---- -----·- -ND [0.155) u 
. ----------- - ----- --

2,3,4,7,8-PENTACHLORODIBENZOFURAN NO [0.155] U 
2,3,7,8-TETRACHLORODIBENZOFURAN - ------- ,_ ND [0.249] u 

H-EPTACHLORINATEDDIBENZO:p=ol6x1Ns, {foTAL0--- 54.627 
-------------------------------- ----------- -----------1------
HEPTACHLORINATED DIBENZOFURANS, (TOTAL) ! 3.47 
HExAcHLoRINATEo-olsE:N"zo-=!l~oloxiNs~-<TorA"L..>-r --- 12.917 
HEXACt-rCoRir\fATEDDIBENZOFURANS,-(fof.A.C) ______ I -- - 2.372 . 

OCTACHLORODIBENZO-p-DIOXIf'J_ .. ----==~====l=--~25i~.ff92-
0CTACHLORODIBENZOFURAN : 6.36 

PENTACHLORINATED~I~~~-~9~~~9!1_N~Q:OT!-_L) -~=~E.@·~~f 9 
PENTACHLORINATED DIBENZOFURANS, (TOTAL) : ND [0.155) U 

TETRACHLORlN-ATEDDiBENzo":p:[)IOXINs;(f9TALf-1=~N=D(0.3~1]U 
T7~~CHLORI~ATE[)_DI~E~ZOfURAN~,(TI?TAL) · 0.492 -
0 ,_.., 
~t.A 
CJ) 

ND [3.9] U 
ND [1.9] U 

ND [3.9] U 

ND [3.9) U 
·-· ·---····------

ND [3.9] U 

NO [39] U 

ND [4.6] U 

ND [2.3] U 
ND [4.6] U 

ND [4.6] U 

ND [4.6] U 

ND [46] U 

ND [4) U 

ND[2] U 
ND [4] U 
ND[4]U 

ND [4] U 

1 • 

• • I 

·--- ND-[isftT-:-N-o[3-_9J u---:-- -"NoTisflf -
ND[1~7fu_i_ND[f9]lf ____ ~No [1.81 u~-

ND [:f5f tT--1-~No fi9) u --ND [i6] u ---
- -ND[3.5J u-T~No[3.9J -u----~- No fisfli ___ _ 

i ND(3:5)TJ---,-- ND(3.9] U _____._____ ND (3.~ 
t. --. ·-------+----- ------ --------~--------- --

-- --- ----+--- - - -----~--------:--------------- ------------ - ----------------t 

ND [40] U . _ ND l~ll} ___ ~_!'J_£?_p_9] U ND [36] U 
-----·- ----- ------- --

---------- -----------1 

--- - _____ ... ____ --· -· ---·---- ~--.-- ------~-------------------------

0.393 6.43 ND [0.277] U 21.695 , ND [0.272] U 9.887 
ND[0.21]U___ 0.747' .. -·· ND[0.11Tu ·:-- ·3_-1-64 -----r--No-[0~187)D~! ~---{275 ---

ND [0.3] U ND [0.245] U ND [0.137) t.i ~ -- ND (o.i51] U- ---No-fo~234fu-: -ND[O.f19)U--

ND ro.26iu No Io.361J u No ro:2o91 u ; No [o.n11 u ~-No[o:23afLT--T--No ro:-19ft.T-
No [0.185) U -· -ND [0.226] U ND [0.146]'u ___ - 6~337-----~-ND (0.122] u-: --- -~3-----

ND (o.1511 u No [o.211 u No tc>~-194Tu--- No io:4o3fu~~-No[o.22fu---:-~No[0.176Ju-
No [0.125] U ND [0.153] U - - ND(ci.141ju-~ --N'O [0.983)u-i ND [0.118] U ND [0.048) U 

ND [0. ~73J'Q.-_: -- ND [0.~~2r_LJ~ .. ND [o: 1~~rq-·=-~~N~-!~·.-1!~t.lJ.=1 ND [0.2111 u • ND [0.1S8JU-
ND[0.157JU ND[0.188]U ND[0.163)U. 1.458 : ND[0.151]U I ND[0.153]U 
ND (6.156) U ---- ND [0.187] U ·-- . ND(6~166)i.T : ------1~339 : ND [0.153) U i NO [0.156ju 
No [0.227]u No [o.213i u ---·- No(o_2-4s)'u ______ N"OI2.153~-NDro.231J u l No [0.241J u 
No[o.232J u No (o.315]-u --·- "No[o.ii7ftTT----- 4E5.996 --:--"No[o.272JlT~, ~-- 21.567 --

No ro~211 u Nb [o.171J u -ND-[0.11]"u - 1 - No [6~188] u----J-~No [0.1-871 ·oi-ND[o.o95J D----
ND [6.{51] u - 2.074 No [0.194] u ;-NDTo.403fu---j---NoTo:221"lT~t -4.353 ___ _ 

ND l(1_~5] U. __ _ 0.427 __ N~ [0~~~-!J.~.J -----~~.- [o.983j0_~J-Nb-[0.11-8] l.i ·~---- --~-~0~_69~. 
9.809 140.307 - -~~~371 _____ 1 ___ 13~~:-~_79 i 11.247 ' 

ND [0.16] u . 1.675 ND [0.28] u I . 9.7 ~D [0.371] u : 2.799 
ND [o:si2] U -· ND [0.23} 0 ND [o:185ftTT--ND [0.884]U- I NO- [0.237] U ! ND [0.137] U 

---- -------- - - -----------------L-- -----~-----------r------ . I 
ND [0.156LU- . NO [0.187] u r-J[) !0.1~~Ll!ii ---~!~_._7~~ ---- i __ ND [~!53) u L ND [0.156] u 
ND [0.446] U ND [0.337] U ND(O~~~!l! L __ t-.I~J£>.:~<1_~ U l 0.777 _i ND [0.119] 
ND [0.227] u ND [0.213] u 1.415 . 25.099 I ND [0.231] u ! ND [0.241] u 

--- - '-------- -----------~~~----~---- --

0 
l\.) 

00 
0 
0') 

00 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: 
--~-~----------------·----------~-------

Sample Number: 
------------------------------------------------
Date Sampled: 
-~--------------------------- -----------
Depth (ft.): 
---------------------------
EXPLOSIVES - UNITS: UG/KG 
---------··----------- --------------------
NO DETECTED COMPOUNDS 

0 
·-~ 
~-~ 

'~ ~-)) 

'~ 

SUMP082 SUMP082 SUMP088 SUMP088 SUMP090 SUMP090 ' SUMP092 
SUMP082(0-0.5) SUMPO-S2(3~5) . SUMP088(0-0.5) . SUMP088(3-5) SUMPOSO(o-:Q.5)~r-SUMP-OS0(3-5Ti-~sUMP092(0-0.5) 
- -O-fl/04/1998 08Jo4ti998 · 08/04/1998 ·- 08/04/1998 - --- 08/04h998-----:--- 0810411998 --!~08/04/1998-~~ 

0.00 - -- - 3.00 0.00 3.00 o.o(f ----: --~J.oo~----;-----0.00 ___ _ 

--- --- ~----- ----------- ---- -----.-----------------
NA NA NA NA NA NA NA 

0 
l\:) 

00 
0 
0") 

c.D 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: SUMP092 
1 

WRSUMP017 samllieNum-tier-: ---- -------~-----~ ----- ~--suriPosif3-s)-: wRsuMPo17(o-.s) 
oat9 sampled: -------- -----~-------------~~-08/o4i1998- -·- 0810411998 
~---- ---------·---------------~----- -------·------ ---------
Depth (ft.): 3.00 0.00 
------------- ------------------
PESTICIDES- UNITS: UG/KG 
-----~----------------- --------------------------
DIELDRIN ND [3.9] U 
-------- ----------· ---·- -- ------- ------------------------------------- -----------·--
HEPTACHLOR 

p,p'-DDD 
---- ------------

p,p'-DDE 

ND [1.9] U 

ND [3.9] U 

ND [3.9] U 
----~------~-- ,~--- [i9] lJ ~--------

p,p'-DDT 

POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 

PCB-1254 (AROCHLOR 1254) ND [39] U 
---- --- -----------------------------------

DIOXINS AND FURANS - UNITS: NG/KG 

NA 

NA 

NA 

NA 

NA 

NA 

1 ,2,3,4,6:7:a--HE-PTACHLOR6DIBEN-ZO-p.:0IOXlN~-~~--No[o.447ju _____ - 2.145 

1.2:3.4~6.7,8~HEPfAct=ti..oRoolseNzoFuR.A.r·f------r·-No[o.1-93J u -- - No ro.225J u 

1~~3~4.7,8,9-H-Efii""AcHLo"RoDIBENzof=uR.AN -------- ~- -No[o.257Ju- · - ND ro.322J u 

1,2,3,4,7,8if§_x-Ac:_~Lo~9~i~~ffzo~-=~i~~~~--=----~-~~~:-:~--~--~]Q-~~~q_·:~-~ H~[~.282J u 
1,2,3,4,7,8-HEXACHLORODIBENZOFURAN ND [0.404] U ND [0.204] U 
1-~.3.(7~8-t=texJ\cHToRoolsENzo-P":oioxiN-- - - - ,. -·No ro.358J u ~- ND ro.164J u 
--~-- -----·-- --------------- ----·--· -~-------- --- ----------
1,2,3,6,7,8-HEXACHLORODIBENZOFURAN ND [0.269] U ND [0.139] U 

--------------- _______ , ___ ------·--

1,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN ND [0.426] U ND [0.189] U 
1 ,2,3,7,8-PENTACHLORODIBENZOFURAN - , -ND-[0.25) U ND [0.24] U 
2,3A,7~ACHLORODlBENZOFURAN _____ -- - -- -+-N0[0~261] U ND [0.24] U 
2,3,7,8-TETRACHLORODIBENZOFURA~--- ---- .. ___ __, ______ -1~422 J 2.339 

HEPrAct-ii..oRINATED DIBENZO-p-DIOXINs-:CroT.A.if_, ___ N_o [0~4471 u 2.405 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL)·----r-ND--[6~193)u ND [0.225] U 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL)---~-ND(0."358j l:f .. -- NO (0.164] U 

I HEXACHLORlNATED DIBENZOFURANS,TTOTAL). -- -- r-ND [0.269] u ~ . -. NO [0.139] u 
OCTACHLORODIBENZO-p-DIOXIN ---------------:--- 80.946-j-. - -- 288.295 -

OCTACHLORODIBENZOFURAN ------T-ND[0.583]-U ~- - --0.345 
PENTACHLORlNATED-DIBENZO-p-DIOXINS, (TOTAWrNo-[<i392]tl . ~·--.- -6.483 

PENTACHLORlNATED DIBENZOFURANS, (TOTAL)-~1--ND-(0.2-61) u- :- . ND(0.24] u 

"'TETRACB~().R:i~ATED DIBENZO-p-DIOXINS, (TOTAL)1__~~j~-~~-Q -------- -1.514-

TETRACHLORINATED DIBENZOFURANS, (TOTAL) 1.244 4.017 t::'l -- ------- ---- -·-----·---- -----

(:;, ,.., 
CJ1 
(') 

WRSUMP017 : __ WRSUMP01~ 
WRSUMP17(0-0.5) WRSUMP017(3-5) 

---------- -- -·-------- -

08/04/1998 08/04/1998 

0.00 

ND [4.5] U 

ND [2.2] U 
ND [4.5] U 
ND [4.5] U 

ND [4.5] U 

ND (45] U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

3.00 

ND [3.8] U 
----- ---------

ND [1.9] U 

ND [3.8] U 
- -· -- --------- ·---

ND [3.8) U 
-~-----

ND [3.8] U 

169.409 

18.994 
--. _____ ,_ ---------

ND [3.437] U 
----- -- -----· -----

2.709 

3.096 

6.594 

1.284 
-..-- -------------

5.25 

2.494 
--- --------- -- ----- --

ND [0.975] U 

4.418 

288.721 

18.994 --- - -------- ------

45.998 
--~ ------- - ----

26.616 

1905.984 

32.93 
----- --~--------

ND [0.279] U 
-- - ---------- --- -

9.954 
--------------------------

ND [0.418] U 
-· --- ·---------------

4.418 

0 
~ 
00 
0 
--.:1 
0 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: 
--·- -- ~----- ·---------~~~--
Sample Number: 
·--~--~~~---~----------------

Date Sampled: 
~------------- -------------------- -~------ -

Depth (ft.): 
-----~--~----------· -------- --- -

EXPLOSIVES - UNITS: UG/KG 
- ---- --- ----

NO DETECTED COMPOUNDS 

0 
(~ 
!~ r.., en 
~--6 

SUMP092 

SUMP092(3-5) 

08/04/1998 

3.00 

NA 

WRSUMP017 WRSUMP017 WRSUMP017 

WRSUMP017(0-.5) WRSUMP17(0-0.5) WRSUMP017(3-5) 

08/04/1998 08/04/1998 08/04/1998 

0.00 0.00 3.00 

NA NA NA 

0 
~ 
00 
c.; 
~ ....._ 



Metals in Phase I Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

~~cati~~----------~-!>L0~-~~1 I LH-_!?L0~4_-~~l_~H-~~~6-~_-01 j__~H:D~~?_2~01__:_~H_:P~-4~-~1 ; LH-~~45-01 __ _L._H:D_~~!:0_1_ i __ !::ti·[)L47 -02 1 LH-DL48-01 l LH-DLS0-01 
Sample Number: I LH-DL063-01 ! LH-DL064-01 i LH-DL065-01 : LH-DL072-01 

1 

LH-DL44-01 , LH-DL45-01 : LH-DL47-01 _ I LH-DL47-02 [ LH-DL48-01 1 LH-DL50-01 
Date Sam pled: ------l- 08/0511-993 r-o8/o5/1993---;-··aa/o5if993·1c- -os/6411993--oi/1 o/1-993 . -07/1 0/1993 -· - imo9/1993 - ·:-· 07/09/1993 I 07/11/1993 07/11/1993 
-----------·------:------~-----~---~--------·--!----··- ·--···--·-------- 1 -----------~----:-- ------ --~ - ----~---- --- -··i·--·----~ I 

~~~t~-~:UNITS: UG/KG , 1.00 +-~00 ______ ~----- ~-5~-----:-----~~~~- --:-- __ 2.1~- 2.30 0.50 -~._!-~-+-~!~ 2.00 
-----------------------~-~-------~- ---- ------- -- ------- ---------·--r------------------------~-----------

}\LU~_I_N_UM____ _ 6330000 10100000 -•- _ _!~?~~~~ ___ L_ __ ~7~~~~0 --· __ ~300000 _ 10600000 13900000 _ "" _ 6750000 _ J 4820000 ___ -+~1 0_4_0_00_0_0 
ANTIMONY NO [3000] U NO [3000] U NO [3000) U i NO [3000] U 

1 
NO [3000] U NO [3000] U NO [3000] U ND [3000] U I NO [3000] U NO [3000] U 

---------------------------------------------------------------- -- ----·- -- -- ---.--------- -· - - . -- ------ _____ _)__ ______________________________ _ 
ARSENIC 2800 3200 4200 i 2700 . NO [1000] U NO [1000] U NO [1600] U NO [1300] U : 2300 3600 
sJ\RiliM------------------:---142oc5o ______ so4oo ----;- 9oooo- --~ 47ooo - : 355oo - 539oo ·No [131ooofu: No [1-04oooru-t"-4-810o--r---32-5o_o_ --

cP:oMiiJM __________ No FoooJ u : No r1ooo]'lT ____ No Fooo]'l.i-~ No-(-toooju-- No [1ooo1 u · Nb r1oboJ u · No [16ooJ -tT -:--·-No rfooo]u fN5[1aoO]UrN5-r1oooJ u 
cf..LciUM ______ -------;----895ooo___ 925ooo ______ 15ooooo -~----656-ooo-- --· 116ooo<i · 941poo- · -1-65oooo____ 81oooo 887ooo 1 356ooo __ _ 

CH~(j~IUM~ TOTAL--~---f10o0-~---f1j-oo- ~~-----~ ~~~~-~ ~~=~1266-~=~~:~ -~~1~56~--~~ ~ _ 14500 ~D ~1~~00J Q i_B~j1 020~! ~-t-118oo 14500 

~~~~~~-- ---------------~000~~-----;---~~~~ ----. . -~-~~~-- .. +- ----~~~~ -- ·-··;.. ::~~ :~~~ . - :~~~ ----· --}~~g----+- !~~~ !~~~ 
~~~----=~~~~=~=-~------7~2~~0-------1~~~~()() ____ 1512;3~o0oo ___________ 

3800
u 1-4~~~~-o()H · 11~~~~00 . ___ 16:~~~00-- ·m 976~o0~oo I 10~~~~00 17:~~~00 

MAGNESIUM 313000-- -- -595000-- 466000 "-------2-94600 685000 . - 449000 • -1180000- --- 321ooo----r 199000 422000 
MANGANESE --- -~-----· - --9~:i6ooo· ---- ---619oo - 326000 175000 ,. - -43600 117000 -- - -235000 --- -- - -496ooo-n 50000 ! 23500 

MERCURY--------~~~~=-~-=~-~ N~}1:~§!-g_:·=-~=~1?~fi~~LQ NO [1001 u- ~-- ND[166J u ~:- N~[1001 u N[) !1001 u -No r1g~jiJ -~~~=~~--[1oc~l_~ ___ LNO [166fu-·rNDf1ooTu--:: 
POTASSIUM 274000 385000 335000 302000 i 418000 496000 690000 . 376000 . 223000 I 440000 
--------- ---- ----------· ------------·------------- --- - ---------- -·-------- -- --- --------- - - ----- --- -- -~ -----------------1--- - - : ---
SELENIUM NO [1 000] U NO [1 000] U NO [1 000) U NO [1 000] U ~ NO [1 000] U • NO [1 000] U NO [1 000] U NO [1 000] U ! NO [1 000] U ! NO [1 000] U 
siLVER _______________ - -No 11ooo]u--~- No[1oooftf- No (1oooj t.T · -No[1ooofll'- ,;fo [1oooru· No [10ooro· No[1oooTu ---No[1ooo]ii r No r10oo) u No r1ooo1 u 
STRONTIUM--------- ----8ooo--~-ND-[10000(U-· - -10000 - -:- ---76()()-- -,-- 14300- -- - 83oo ___ . -- -- {8000 -- -7--- 7400 4200 4400 
---------------- - ------ --------- -------- · --12ooo ___ - - - 11ooo - ·- - 24ooo 
ZINC 9000 

0 
i~ 
{:':' 
(..J 
(,1 
!-J 

30300 15200 24100 9400 13500 15500 

0 
N 
00 
0 
-J 
N 



Metals in Phase I Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

L_o<:_ati~~~- ____ -·-- _____ j_~H_-EL52-01 ! LH~~~3_-~1-~ __ Lt-f-_!>L54-01 . LH~OL55-01 _ LH-OL55-02 . ~H~DL58-01 ~LH-0~6~-0~j_I.._H-[)L~_::_~ : LH:_[)L71-_~1_ i LH-OL73-01 : LH-OL74-01. 

~_'t~P~-~~~~r: _____ ·--i LH-OL52-01flH-OL53-01_;_~j-i=~.!:~4-01 _LH=OL55-01 _LH-[)~55-02 --~H-_0~58~01 ! I.._H_·[)~~~-01_L_l.!:i·!?_~_9-0u=LH-OL7~~! ! _LH-OL73-01 I LH-DL74-01 

[)_'tt!.~_&illleled_: ___ ·- _ __ : __ o~~o3/199~+-o~!1_~~1~93 _ ~.!!_7112/1993 · o7/12/1993 o111211993 06/26/1993 1_o8/o~~1993 · 061~6'~~~4---~?!241~~~~-=--!...E~~~61~~~~.J. 06/26!1993_ 

()_ee!h (~._!:_____ ...... -----·- _j ____ __!:~~--- J __ -~=~o __ 2.5o 2.5o 2.5o 2.1 o . 2.oo ___ -·· . 2.5o ____ l_ ____ ~-o~_ ___ ·--- 2.0~ ____ L~~--
METALS- UNITS: UG/KG i : I , I 
;c;,i.:Lifv11NDrvf --·: 995ooocl·-~ 169ooooo ____ 6o4oooo 466oooo 134ooooo 12oooooo - 221ooooo ;- -683oooci ft.io[175ooo-oof-u··:---492oooo_1_s_83-o-oo-o 

ANTIM~NY-- --- -·- -- -- ~ -_ p~i~)~_ooo) u -~-No[3~oofuTND [~ooo] u ~-No [3ooo)-u ·~ No [3ooo) u- ~-No [918ofu : No [3ooo·J-UTN[f[298"~ll.T[~-=N~13~~9J ~--~N_~l!_1~~9L~ l- NE [626~~ 
ARSENIC . 2000 . 2100 1900 1900 1700 1700 5800 i 1070 ; 2700 I 2560 : 1820 

~-~~~~---- -~-~=-- -63·1-oo----=_~6E~~------ s4~~o ____ -~s1oo 679oo 788~~- . 94ooo ---~-~9 t7!9o_9flj~---~}"aoa·=-~=- --386oo- -~-5940o--
cAoMIUM NO [1000) U NO [1000) U ' NO [1000) U NO [1000) U NO [1000) U 3210:00:00 NO [1000) U . NO [1940) U . NO [1000) U 3180 , 3780 
cALCIUM -934o-oo -,- 29-6ooo · 1soooo · 218ooo0 93sooo 168oooo : 1o9oooo- :-- 1osoooo --r---15ooooo- ~ -1670ooo--i195oooo 
criR.o-rV11uM. ToTAL : 1ssoo -- ·121-oc> 129oo 21100 185oo 8540 283oo -- 1o?oo---~--- ·iwo-~ -t 67oo 889o 
cos.A.Cr _____ - ------- -------39oo- ----34oo ___ - 33oo -- · 75oo · ·11oo 2986-- -- · - s9oo ---·-- - 2826-- ' 1ooo s11o No [5321 u 
coPPER___ - -- - · - -59oo - ·-- --18oo-- --- - 19oo 3400 3900 8170 - · 6600 NO [4 72ofu-, -----3-766 ____ ·-- 9660 8890 

jRofJ__ ~~ __ - _ -~ 13!o_o_o~ = ~~93~Q6 -_ ~-- -99~99oo_ _ _7 s8ooo-o 121ooooo 999oooo 216o_oo99~ __ 8~~~~~-- ; N5[151ooo~oJ Lf~ 1180oooo , 133ooooo 

~~!'~------ _~goo _____ ~- _ ~~oo_ _ _ 6~9~--- __ 9400 _ _ .. ?100 18600 1130~-- _____ 1~~~~ _ ______._ ____ _?_~_9~ _ _LNO [17000J u 1 13800 
MAGNESIUM 1180000 707000 313000 195000 732000 427000 1150000 402000 . 982000 694000 840000 
MANGANESE- - -493olf- - -4ofo_o____ 91ooo 44sooo 14oooo 448oo 178ooo ------- f11-ooo -+ 1s3ooo 478oo 176ooo 1 

--ND[1oofu-No(1o0ju-· N0[100]U -· N0[100]U N0[100]U N0[41]U N0[100]iT~--N0(54fu ____ ND(100]U----~--N0[27]U N0[26]U 

- · --_ 2~4~_9=--=-~- 7o6ooo _ -~--~ ~Ef~o~o _ : ... 3oo~~~ _ _ .. 923ooo___ s3so6o 859~_@=--~- • ~~J~~9-~=-959Doo-- _ 397ooo 
1 

353ooo 
• u~OJ!9_~_<>!~--~[)p~~~L~ .. -~OJ~~-~~_1-J_n __ ~£:) L10gO)_U. NO [1000) ~ - NO [91~!1! __ Nop_~~~~ -- ~J~~~L~;__ NO [1000] u _NO [1140] u I NO [626] u I 

MERCURY 
POTASSIUM 
SELENIUM 
SILVER NO [1000] U NO [1000) U NO [1000) U NO [1000] U NO [1000] U NO [46] U NO [1000] U NO [21] U NO [1000] U NO [57] U ! NO [31] U 
STRONTIUM ----- --· -13200 -----86-oo -- ----966()- -1"4460- - 91oo- - . NA ____ . ·-·· 131oo ____ ND(2o-900) u:--15300___ 24100 I 23900 1 

z1Nc ----- - ------- - -321 oo --+---- -16-2oo-- -·----86oo-- 183ooo 2o4oo 3so6o- ----- 331ao·----~--138oo -+-- 2s4oo 

(-:> 
;'<Uo, 

'·"""' (~ 
~:J 
Ul 
bJ 

40100 27800 

0 
N 
00 
0 
-.J 
w 



Metals in Phase I Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

-~- ~ -~~--~-·- ---··--~·-- -----·--- -·-'--~~---·~-~-----~~----~~ ~ ---+-- ----~~- ~-~ ~--~- ~ ~ :~- ---~ -·-~ ~--~-- t~ ~-~-~ --~-- ~ · ~- -~ ~-~~--- -~- ----~--- ------L-- L----
Location: -l1 LH-DL75-01 LH-DL76-01 ' LH-DL77-01 LH-DL81-01 LH-DL82-01 ! LH-DL83-01 . LH-DL84-01 • LH-DL85-01 i LH-DL88-01 i LH-DL89-01 1 LH-DL90-01 

~fl~~-~~_!!lb~_~_LH~!1L75-01 j_ LH~_DL7~~0_1_ ~ ~':_H_:J:)~!_7_-0~ _ ~':!:[~~81-~~-L':_H_.-p~8~~!_._~~!l~8~-0_! ___ LH~i?~~4:~_1 __ ~-H-!lL8~-01_TlH-DL88-01 i LH-DL89-~!_l LH-DL90-01 
_D~~~- ~-alllple_~: __________ j_~~!3__~/199~ __ ; _o~~~-61! ~-93_ :_ ~~!~6/19~3 __ ,_ -~!/~3/1993 _; -~!123/1993 _: ~ 07/23/1 ~93_ . 07 !~~1!19~~ _. _ 0~/~~~-!~93 : 07/22/1993 ! 07/21/1993 -+~7/21/19~ 
Depth (ft.): 2.00 2.00 : 2.00 2.00 2.00 2.00 2.00 2.50 2.00 1 2.00 ' 2.00 
~--~-~--.. -----------~~------~~--~ ---- --- -~~~- ----~~-~- ~---~~ .... ···-~ -~~ ~--~-~ --~----~~- --~ ~- -----~- - ~~•- ~--~-~---~~--+-- -+------
METALS- UNITS: UG/KG I 

A.iuMINi.JM ___________ r~ -628oooo " -7-61oooo·-~ ·-- Y54oooo 1-o4ooooo . 14oooooo ·- 511oooo 146ooooo-- · 182oooo6~--"-- 1a2oooo 888oooo +---864oo~oo--
ANTIMONY --" No [4900J u : ND(4o66Tu·i-ND[4660J u N6[3ooo]Tf~No r3ooofu~ NbT3ooo] u-· Ni::>[36o-o] u-- Ni::>-r5120Ju-·--Ni::> [3ooo] u ; No (3000J u ! ND [3000J u 

-~~--~--~- -~ --~ ---~~~---·- ----- ~ ---- -~-- -~- -'-- - ~ ~-~- -- ~~-· • - . - ~ ~ ~-~ --~-------~~----t----~----~~~-~~-----~---

ARSENIC ~- .. . ~ ~ 1640 .. I 812 ~~ 1960 ND [1000] u' ND [1000]U ND [1000] u ·~ 5700 .. 2590 . 1000 : 2300 .· 2500 
BARIUM _____ ~ ---~~ --- -r;io[692oo(U- ND [t334ririj u-·ND[i58ori] Li. 114000 ~--~ 1s8ooo- - ~-1-48oo-o -- ND [637o6]u -~No [96500] u---1o6o()o-:-N5[146ooo]t.r ND [931ooru 
cADMIUM ____ - -~----~--- -3820-- -------f54_o_- ·- 249o --- No [1ooo1 u-No [fooo1 u · ND{1ooo1 u No- (1oo-ofu-- ND [5450J u . No [1ooo1 u • No [1ooo1 u 11oo:oo:oo 
c~Cci~M--=__~--=-=---~- ~~-~-~~~~oo--_~ __ 1_()_8_~~gg: ~:~ ___ ~~8oooo " 163oooo __ :~- -~8?gg9o ~ ~ ___ 6_77o~g_- : _ 17~9~~~~---=~: ~_ ?o1 ooo---r- 875ooo 993ooo ____ 1_110ooo -
CHROMIUM, TOTAL 12800 9890 7970 16600 17400 15700 ND [17700] U 19300 . 13800 ND [14800] U : ND [13300] U 
~c2~LT -----=-~~~=-~~~:~~=J3~1o ~---:-~~ ~~2o~: ~~~---~~:s94o 9-3~o -------1o3oo- --- 1}2oo -· ~ --3566--- ·-- --51!:~:~--~; ___ 85oo 81oo_ --~--~8o~-----
coPPER ND [8670] U ND [6230] U ND [4540] U 5400 , 7500 2200 10400 ND [8060] U 2700 3800 4700 
1R6N--~~------------ ---14406oo6 694oooo --- 8146ooo 138ooooo ----178ooooo- +-- 942oooo 256ooooo--·-- -196ooooo 857oooo +- 956oooo : 1o8ooooo 
LEAD _______ -----·-----127oo--~----157-oo--~- 151oo 34oo ,----31o·o· ~ ~~-- 41oo 74oo ----~~ 253oo --~--~-76oo-r--6400-~-125oo __ _ 
MAGNEsiuM ----------1oioo_o___ - ---:36oooo- ~--- 414ooo 111oooo - -1'366-ooo 252o0o 823ooo ____ ~- iaiooo___ 3?sooo 5o4ooo 5nooo 
MANGAf:.iE5e ___________ "_ ~ -2o4ooo ---- 2610oo ____ --- 6-19ooo ~· 469ooo 421oo0 · · ~ -111oooo ~ 5·2aoo ---- 31aoao·~-~--294ooo 8o1ooo 162oo0 
MERCURY ___ --- ------~-- ·--Noi53]tf ----ND[5-5ji.T ___ -ND[58] u ND [100] u ND[1CfO] u ND (100] u ND [10ofu _____ ND [5~2fu--T--ND[100] u-1-NoHoo] u ----N-0 [100] u 
POTAS~~IUM__ __ ___ _ 3~9~60 -3~7®_o 36100~ _ 675000 _ 9o2oo~ 256000 . 66700·~=-~~~- ~75B0~~:=-=~~~1000_=-=--~1000 _j__=_52~§'~~~:~ 
SELENIUM ND [490] U ND [406] U ND [466] U ND [1000] U ND [1000] U ND [1000] U ND [1000] U ND (512] U 1 ND [1000] U ND [1000] U ND (1000] U 
SILVER--~------------ ND[24JU 57 35 · ND[16ooju·-NoT1ooo]Li-No[1ooofu· Ni::>[1o-oo]u. ND[28JU--'ND[1ooofl:J'-ND[Tooo)u ND[1ooo]u 
sTRoNrlurv1---------~--No[2oaoo]D--NoT14-3oo]u~-~No[195ooju 24-9oo ·----3-2soo ~., ---74oo · 165oo _____ ND'l1-o1oo)u --12-ioo 13ooo ---1osoo--~-

ziNc __________ - ·-- 331oo- 146aa· · {iooo · -424oo - ·----385oo 91oo ~ -43ioo-~---~-- -3o9oo 138oo 175oo 5o2oo 

(~ 
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Metals in Phase I Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

~---···-····--········---··--·----~-----~~---~----- ----~-----~-'---···------------··'- - . . . ·-· ---~--1--·---· -···- -··- ,-··-··---···-··-----~ ---~-----+~-~---~~ 
Location: · LH-DL90-02 : LH-DL91 ' LH-DL92-01 · LH-DL93-01 LH-S062-01 LH-S062-01 LH-S062-02 , LH-S062-02i~ LH-S063-01 ~ LH-S063-01 

~::p~~~~-~=~r: ________ m ; ~~;~~~:~032 -t--O~~;~~:~ ~-~~-f~~~~~3~-~--~~~~t~!~031 , L~~~~=~~::J1 . L~~~~=~~:;3~_ L~~~:;,~::l~ _ ~~~~~=~~·;:J~ ~~~~~=~~:;31 j L~~~~;;..::a2 
-- - ----~- ----------- ---· -- ------ -- ------ ··--------- --- -----------+--------- ---- --- 1-------- ---------------- -

Depth (ft.): 2.00 ' 2.50 · 2.50 
METAL-~ uNi.rs: uc3/t<<3-__, . ~---------"- --~-----+--- --.- - ~-

2.50 

ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
- -------------

CADMIUM 

CALCIUM 

CHROMIUM, TOTAL 

8300000 : 6890000 9850000 7090000 
---- ·-No-@~ooTu~~-~3ooofliTNoT3oooJ1T~ No· [3ooo] u 

2500 NO [1 000] U NO [1 000] U 2500 
~ ND [i88i5o]l.J' 113oo6 -· 768oo. 511 oo 

-----< ------------------- ------------------- ------ --- ~------- - --

NO [1000] U NO [1000] U NO [1000] U , NO [1000] U 
-- --------------- ----· ------- ---·-- - ----- --- -- --------- - --

983000 710000 4 7 5000 1830000 
--· -----·- ----- -------- --- -- --

NO [14100] U 19500 14800 12700 
---~---------------- ------- ----~----- -----------------------

COBALT 3600 11600 

COPPER 4000 2600 
----------- --~-

IRON 9820000 12600000 

LEAD 8400 6700 
-------~--·- -~---·- ----- -

MAGNESIUM 570000 386000 

7700 
3100 

8920000 

7600 
455000 

4200 

6400 
15800000 

4700 

945000 

MANGANESE 301000 577000 256000 66700 
-~----·---~-~~--·-- ------------- ·------·----~-----~------~-- -- ---·- --- ~---

MERCURY ND [100] U NO [100] U NO [100) U NO [100] U 

POTASSIUM 
SELENIUM 
SILVER 
STRONTIUM 
ZINC 

0 
!":) 

<" r~ 
,;1 
WI 

·--------·--- ----· -· -- -
432000 439000 489000 583000 

----·----------~-------------- - --
ND [1000] U ND [1000] U NO [1000] U NO [1000] U 

-----------·------~··----+----------·-------- ------ ---- -
NO [1000] U ND [1000] U ND [1000] U NO [1000] U 

- ----- --·· ------ ------ ·------------ -- . --· 

8000 11800 7800 19900 
- ·-·-----------·-------- --·---~--- ---

16300 27600 16500 26500 

0.50 

12300000 
NO [3000] U 

3900 
98000 

NO [1000] U 

1500000 

16000 
9000 

3000 
12600000 

7900 

724000 
583000 

ND [100] U 

558000 
ND [1000] U 
NO [1000] U 

12000 
19000 

2.50 0.50 

9390000 8440000 
No [3oooJt:T·-t ND-[3ooo] u 

2900 
102000 

ND [1000] U 

3~5()_90 -

4300 
70000 

-- - --·- ---- -

NO [1000] U 

911000 

2.50 uo--~.~-2~oo--
_____________ 

194ooooo -~---177ooo-oo -+-- -155ooooo ~ 

ND~~~~Ofu-~r~o-;~~~O]Ur-No~~~~~l~~-
146o()o· -+ 157oo(f ·- a7ooo __ _ 

ND [1000] U i NO [1000] U NO [1000] U 
----~----··------+-·~~- --------~ -··---~-~---

- ~7~~~0 __ _1_2560~~0~_..:._~-~~~~-
14000 22600 i 17000 23000 

·- ------~-~~--~--L--~---~----~1 
12000 

8000 7000 6300 ! 15000 7000 
3ooo 3ooo · ·- 5aoo ·-~! ~-----4ooci ·-~-~--2ooo _____ _ 

843oooo ·· ---·--~ 956oooo -~; ···1-72ooo_o_o -t·169oaoooi2396~oo~oo-
-16oo6 ___ --+---1 o2oo _________ -BODO ----r 8000 9900 

41aooo-----~42sooo_____ 843ooo 1 163oooo -~Hoooo 

5-2oooo ____ 288a·oa --~-- 452ooo . 495ooo · 213ooo 
- ----------·-··------~-- -- -· ~ ---·-- ·-----~- --------4--~--------

ND[100)U ND[100]U . ND[100]U • ND[100]U , ND[100)U 
- 49-soc)o ___ --- ----333666 - - --- . 992ooo . 797ooo~;- .. --5480~ 

No [1-ooo] f.J·--No[1<>oo] u · ----No [1ooo]u _ _,_~Ni:>[10oortT'--No-f1oOofU-

No[1 o~~o1 u--=~~.I~:~~ofu-=~-~~J1 oo~L~ -~o_!~~~~L~- --~f>JD!_1E~~L~-
5ooo 8Doo 11 ooo • 24ooo 11 ooo 

-·---------~--+------~----~~---~-~-

12000 11000 23000 37000 22000 

C::i 
l\:1 
(XJ 
a 
-j 
CJ1 



Metals in Phase I Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Loc~!~_!l_:_ ___________ _j___I:_I:'I:S063-01 L__l:~~~-'!::'!_'I__: __ LH~S0~4-01 ' - ~H-S064-01 .. LH-S064-02 n :- ~!:1~~064-~~-l---~!i~-~~~4-02 I Lt-:f:!~!~~-!:.~-~~~~-~~~-! __ 
!arnE~ Number: _____ !_!.H-S063-01_3 i LH-S064-01_1 L~~-~06'!::~!_...,2 !_LH-S064-01_3 __ !-H-S064-02:-:1 ___ LH~~~~~::_~2_2 '_~fi-~~-~4-02 3 i LH-S065-01 1 i LH-S065-01 2 
Date Sampled: - _- I -08/05/1993 l08/05/1993 08/05/1993 _ 08/05/1993 08/05/1993 08/05/1993 -i 08/05/1993_ L 08/05/1993 ! 08/05/1993 

~ell~~J~I~-===-=~~==-- -~5-~----+---!_:5_o___ ____ _ _ -~.o~: = -~ -·- -- -o.5o 1.oo -- - - 2~5o- -- ,_ ·- -- 4J)ci-=·= _ _} =--=-o~!~--==~-~~=-- 2.oo ____ = 
METALS- UNITS: UG/KG ' 1 : ' 

.A.i.uMiNuM- - -- ---------- 4o4ooooo---;----116ooooo -· · 145ooooo 795oooo 14oooooo 12oooooo . 179ooooo -,- --163ooooo- -~ 1-6?ooooo 
ANTIMONY----- -----N[)f3oooJ u ND [3oooJ u ··-No [3ooofu --- No [30ooJ u ND [3ooo]-u -· No- [3ooofu -'- ND[3ooofli-t - ND [3oooJ u T-No[3ooo1 u-
ARsENic-----------~----3soo----~---21o_o__ ·--- iaoo 53oo 39oo 25oo 19oo ~-----3ooo ·- ------- 4foo--
BARIUM____ ---- - --- -------- --1756oo·------f726oo - - 734ooo 104ooo 535ooo: 124ooo - ' - 4720oo: 131666 ___ ~ -- 85oooo 
CADMIUM------------,- ND [1000] U ND [1000] U ND n·oooru ____ ND[1000] U ND [100-0J u····--ND [1000)U -·--ND-(1ao·O] U ~ ND [1000] U -~Tiooofu 
CP.Iciur .. T-- ---- --- - ---- --- --526o6o -- --- 18-3oooo- -- -- · 151 oooo -- 41-soooo 313oooo . 958ooo 16ooooo----~5soooo ____ ---- ·257oo6o--
CHROMIUM, TOTAL 27000 13800 11800 14000 
-------------------------------------- ··-----------·------- ------------ 19300 --- 1260~----' 13300 15200 17600 
COBALT 10000 9900 25300 1 0000 15900 5400 13600 111 00 25000 
coPPER ---------sooo _____ :2Boo 3ioo ________ iooo - ··-···------------------------~-------------------------~------

2900 3200 3800 3600 5200 
iRoN ______ --- ----------222ooooo--, --a?ioooo·- ·-----128ooooo ----- -14oooooo 20600000 11300000 13400000 14400000 18800000 
LEAD 12400 6800 9300 11500 -- --- 71-66 · -------61oo--r----53oo ________ _ 5700 10400 
MAGNEsiuM----- -------~~oooo-----~754ooo -- - f59oo66- -·-- --- 5i66oo- - · - -- 1i9oooo _____ · 9o8ooo·- · -r-· -16{oooo-- -~---1-1ooooo --- 195oooo 
MANGANEsE ------,--138ooo _______ 317ooo -- - · -sf66oo -- ·- - 777ooo 63aooo -- - --35aooo-- - - - 385ooo ____ 22sooo-- - -· 368ooo --

'------·-------------------- - ----- -- -~----- ----------- ~---------------------~-------~---~-------------~~~-+--------------~-----

MERCURY ____________ ND [~_D_c>l~--~~1:)1_!~9! ~ NI:)J10~!_U ND l100] U ___ f\11~_11~_(>! U ___ ~l:)_!_~~~!_~ _ _: _ ND po~]I..J_. ~~~_oli..J~! --~~1100~--
POTASSIUM 1500000 492000 508000 346000 653000 408000 644000 . 690000 830000 
SELEN!urv1-----~-~:--ND_ [1 ooo1 u- ~-NoTfoooJ u No [1-ooofu· --- · No [1 ooofu _ ------No ·t1 ooofli ____ f'ibf1-oo0]-u-- --f.JoTfoooTU ____ ND-f1ooofu-- -Nof100ofu 
SILVER ---------~--No(1600fu-~-ND [fooo)D ____ ND [106ofu- - f.J[q1ooofij -- -ND(1ooofu ___ ND(166oj iT ___ N_D[lOOO] U----ND [1000)LJ ___ ND [1000] U 
STRONTILfM- ---------___,--19-ooo --~----14705 ______ · 37666 ·· ··-· -13ooo 420oo ------- -1-87oo-~---- 361oo --~----26206- -----3-28oo ----

' ------------1---~----f---------------· ·-·------- --------·-- -------- - -- -----------------------------------------------------------··· 
ZINC 47000 ' 18800 27000 14000 28000 17000 25000 23000 31000 

~~ 
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Metals in Phase I Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: I LH-5065-01 • LH-5065-02 ; LH-5065-02 LH-5065-02 LH-5072-01 LH-5072-01 LH-5072-01 i LH-5072-02 
---- - ---- --------------------1---------------r----·- -- ----- ··-------- - --- ·- ----- - - -- ---- . - - - - ·-· .. -- - - - ---- - -- . -- -- . ---- - -- --~- ----- --- -- -· ------+----- ------ ------------------

LH-5072-02 
Sample Number: i LH-5065-01_3 j LH-5065-02_1 ; LH-5065-02_2 LH-5065-02:-3 _ LH-5072-01_1 LH-5072-01_2 1 LH-5072-01_3 i LH-5072-02_1 , LH-5072-02_2 
oate-SampleCI:--------r-o8/o5i1993 : o87o5T1993 ,- - oilios/1993 . - 081o5/199f-- --o8to4/1993- ----o8/o4i199_3_, ___ o_8io411993 -;08J04/1993--r- 08/04/1993 
----- ------------------------- --·-·--j------------------------ --.----- -- ·- .. ---- --- ------·- ---------- ------------------------
Depth (ft.): 4.00 0.50 3.00 4.00 0.50 3.00 6.00 0.50 3.50 
META-Cs-:.-uNrrs:-uG/KG--+------------~-------------------
--------~--------~--- -----~-----_.:--------~---~------------------!.. - ·-

ALU~~~~--- __________ j__ _ _!!~~09~_() ____ !_01 ~~()_() ___ j_ _____ ~~-J.9()()() ____ _ 
ANTIMONY . NO [3000] U NO [3000] U NO [3000] U 

--··---r--- - --- -·-·-· --

ARSENIC 4100 4700 3600 
--- --- ------------ ----~-------------~---· -------+----- --------------------

BARIUM 378000 73000 110000 
CADMIUM ----------~--No[1ooofu~~--No[1oo0ju -- N0[1000J u 
CALCIUM 

CHROMIUM, TOTAL 
COBALT 

COPPER 
IRON 
LEAD 

974000 1660000 4180000 

10000 19000 

12000 5000 
4000 2000 

12800000 21500000 

10000 8700 

13000 
13000 
3000 

11700000 

5700 
------------ -------- ------------- ------------874000 
MAGNESIUM 1120000 330000 

6590000 
----·- - --

NO [3000] U 
3900 

134000 
NO [1000] U 

1460000 

11000 
8000 

9600000 
NO [3000] U 

2700 
78000 

NO [1000) U 

706000 

16000 
6000 

- -- -·--·- --- ---- - -

2000 4000 
1 01 00000 - :- - -10400000 

5900 6300 
521000 531000 

MANGANESE 205000 145000 780000 581000 80000 
1-------------------- -- --------- -- ----- ----------- ---------- ------ - ------
MERCURY NO [100] U NO [100] U NO [100] U NO [100] U NO [100] U 
-----~-------------------------- ------------------- ---- ------------ ---- ---- -----
POTASSIUM 366000 276000 463000 234000 355000 
---------------------------------------------------~ -------~-----~- ~ --- -- ·--- ----
SELENIUM NO [1000] U NO [1000] U NO [1000] U NO [1000] U NO [1000] U 
stLVER ______ ----------No [1oi>ofu _____ No[1ooaro- - · No-[1ooo]t:T --- N-o [1ooo]"u - -"No[1ooo1 u 
----------------- ~------------- -~--------· ----- -·--- --------- --- --- -. --- -- -- --- -------- -

STRONTIUM 21000 7000 18000 11000 7000 

ZINC 

~~ 
:~ 
1,~ 
(.j 

t1 
~..] 

16000 18000 18000 10000 55000 

146~69~o=-- · - _ 274~~~oo -:==128oooo~=~--9~~~-~ 
NO [3000] U NO [3000! U ____ N[)J~g_()OJ_I:J __ ~~ @e()OJ U ___ _ 

2800 5100 3200 2500 
-- --·--- - ---·-------------- ·--~----------·---------

44000 87000 79000 74000 

NO [1 OOCl]-l.i ----NO [1-ooo[Q- -~~ -NO J!gg9!_':J ~~J1000]_~--- 1 

998000 1020000 1470000 1220000 

15000 
3000 
3000 

9650000 

3700 
564000 
157000 

NO [100] U 
619000 
-- ---

NO [1000] U 
-- -----·---

NO [1000] U 
9000 
21000 

- --- ----.---------- - -------------

24000 ' 16000 13000 
10000 7000 6000 

---·-----------··- -
7000 5000 3000 

22800000 12300000 8970000 
6666-----~- ---58~~ 4300 

1450000 641000 406000 
45000 290000 195000 

-.- -------------- -·---·---~---------------

NO [100] U NO [100] U NO [100] U 
---~-------· -·-----------------·---------

1320000 596000 407000 
-- ------- -~ ----~~------------------

NO [1000] U NO [1000] U NO [1000] U 
----------- ----- --------

. __NO 11_()901 U _NO _!_!OOO~U NO [1000] U 
22000 12000 11000 
40000 22000 16000 

0 
f\:) 

00 
0 
~ 
""-.] 



Metals in Phase I Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Location: LH-5121-01 ! LH-5121-01 LH-S121-02 LH-5121-02 LH-544-01 LH-544-01 LH-544-01 LH-544-02 ! LH-544-02 LH-544-02 
sam_Pi_e-Numiler: _____ ---+-L.:f--s121-01~L.ii--s121-oi~2-'L.I-i:s121-o2_3- LH-s121.o2_2- LH-544-01_1 - LH-544-01_2- LH-544-o{:.i-;- Lti-s44:o2~1jLH..S4~02~fTH-S«:02=3 
oaiesa.t1illed: _______ ~_o8/o4t1993~--osro4/1993_,_ ·oa/o4t1993-+ osto4t1993u-- o7t1ot1993 - o7t1ot1993 d. o1t1o11993- o7t11t1993 ! o7t11/1993 I o7t11t1993 
------------------------~---------------------:----------------------- -- ---- - --- ----------·-- ---------+-----:--------r--·------
Depth (ft.): 

1 

0.50 , 5.00 0.50 5.00 0.50 4.00 7.90 0.50 : 4.00 i 7.70 
ME-TALs·:·uNirs:uGtK(f _________ - - ----;-------------r------

ALUMINUM 12200000 
---------

ANTIMONY 4300 
2700 ARSENIC 

BARIUM 
- ~--- --------------------- ---

103000 
-----~-~~ -~-- ---

CADMIUM 

CALCIUM 
--- ------- -----

CHROMIUM, TOTAL 

COBALT 
COPPER 

IRON 
LEAD 

MAGNESIUM 
MANGANESE MERCURY _____ --------- -

POTASSIUM 
SELENIUM 
SILVER 
STRONTIUM 

ZINC 

~~ 
·~ J_,rg~ 

·~ 
~~ ,;, 
(!j 

NO [1000] U 

635000 
17400 
7200 
4200 

18500000 

9300 
739000 

351000 

ND [100] U 
541000 

NO [1000] U 
- - ------- - -----

NO [1000] U 
11800 
21700 

16200000 
-- .... - --··-·---·-· -------------

NO [3000] U 
4500 

161000 
-~--- --- ---~- ----

NO [1000] U 

431000 

24000 
26700 
5200 

27600000 
13800 

879000 
582000 

NO [100] U 

707000 
NO [1000] U 
NO [1000] U 

11600 
30200 

8470000 
.... --------

NO [3000] U 
2000 

115000 
NO [1000] U 

569000 

16600 
13200 
3400 

9830000 
10500 

467000 
157000 

ND [100] U 
426000 

NO [1000] U 
NO [1000] U 

7900 
19300 

8810000 196oooo ___ - - ati1oooo--f13oc>oo~---462oooo--

No [3ooo] u No r3ooo1 u- : -~Jo r3oooflTT"No136!5ofui--tJo [3ooo] iT 
24000000 6520000 

NO [3000] U NO [3000] U 

3800 1600 2500 NO [1000] u No[1ooo)ii i--- 14oo - ---ND [fo()oj 0-
129000 72900 44600 136o() - - 6356()-----~j -i25oo-~--23566 ____ _ 

NO [1000] U NO [1000] U No f1000J u NDf1-ooojl)-' 1\io[Tooo) uTNi)[1ooo] u ND r1ooof!T 

771000 1890000 439ooo - - 163ooo -------- · 841ooo-: -568ooo- ·. 178ooo __ _ 
~- ____ _.._~ ~-·-~-1------- -----~---- -·-··---~ 

22500 7600 12800 2400 9200 I 12700 • 4600 

9500 7900 4ooo - . -No [1ooo)u--r-- 4300 6100 1000 
. - ···-· - --------·--- --··· -----------~----------------------

6500 3800 3000 NO (1000] U 4000 4700 1000 

22400000 11500000 17500000 349oooo·---~-- 91 ioooo 159ooooo ~600o0 

11000 8000 8500 3900 _ --~J:!~J~~OOJ U 8200 I 3800 
1760000 573000 421000 127000 711000 992000 I 281000 

472000 79800 159ooo 141oo ____ - -- -33ooo 159ooo ----r--2s5oo __ _ 
. - -------------- -----------------

ND [100] U NO [100] U NO [100] u NO (100] u NO [100] u I NO [100] u . NO [100] u 
1000000 359000 373ooo - --- 9o7oo ----- 432ooo -----43oooo ___ 21-7ooo ----

NO [1000] U NO [1000] U No [1000] U NO [1000)"U- ,-ND(fooofu NO [1000] U i NO [1000] U 
No r10oo] u -- N"o f1000J u-- NoT1oooJUN5TiQoo) u : No r10oo] iT 

------ -- -------·---- -------- -------+--------~------------ -
6300 1900 • 11800 I 12000 I 2900 

61oo - --- 229ao·----+ --264oo-~-----7Too- --

NO [1000] U NO [1000] U 

22400 17600 
47600 23700 21900 

0 
N 
00 
0 
-..I 
00 



Metals in Phase I Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: LH-S45-01 LH-S45-01 LH-S45-01 LH-S45-02 LH-S45-02 LH-S47-01 LH-S47-01 LH-S47-02 LH-S47-02 LH-S48-01 
sample Number: ,_iii:s4-5-o1~1: LH~S45-01_2 · iH-s45-o1~3,_Lti-s45-02_1 · LH-S45-02_2 · LH-S47-01_1 · LH-S47-01_2 LH-547~o2.~.:1--j- i~H-s47~o2~2 ' L.ii-s48~o1~1 
oat:isampleC:t:- - ------:-··o7i1ol1993 --o771-o71993 · ·a7ilo/1993 ·-o7i1o/1993 o7/10/1993 o7/09/1993 o7/o9/1993. o7io9if993--~--o7Jo9/1-993T -o7/27i1993-
-~----------···--- _______________ ______J _____________ ____.__........____ __.,._- -- ------------1----~-------------r-~-~-----

Depth (ft.): ' 0.50 6.70 8.40 0.50 7.00 0.50 2.20 0.50 2.50 : 0.50 
METALs-~UNITS:uG/KG-- ·--- ---------- - - - - ---------------------

----- -------------- . - --
ALUMINUM 8280000 10200000 3600000 
ANTiMONY-- -~=~~-~~N-~I~~~09 ___ No !3~6o]U- ·No [3000J_U ~ 
ARSENIC 1600 3000 ND [1000) U 
- -------·- ·-··- - - ------ ~------ ------------· ----+--- -

BARIUM 32500 50700 33700 
-- ----------------- --- -----·--~-------- ------ ------- - - - --

CADMIUM ND [1000) U ND [1000] U ND [1000] U 
- ------ --------+-- -------------

CALCIUM 1750000 357000 307000 
---- --------- ·-· --- -- -----·--- ----- -+-- --------------- ---- --

CHROMIUM, TOTAL 11300 12100 7500 
COBALT_______ ------------3900 -----;---- 5ooo -- ·· 

2600 
COPPER 5300 3500 1800 
~----·----·-··-·· -- ··---------------------· --~- ----·--·------------·- - -

IRON 12800000 18900000 6930000 
-------- ----- ------ -- ---------------~-- ----· ·-·- --- -·-·-- --- ------ ---····-··-- ----

LEAD 7200 8300 8600 
MAGNESIUM 547000 670000 247000 
--------~-----------~--------· ------------ --- ------------ ------ ---- ··-----------
MANGANESE 52000 108000 
-----~--------- ---------- ··---------------·-·---- -·- ----- ---···-··-

MERCURY ND [100] U ND [100) U 
-------

POTASSIUM 
SELENIUM 
SILVER 
STRONTIUM 
ZINC 

0 

8 ,_, 
('A. 
CD 

449000 450000 
ND (1000] U ND [1000) U 

. ·--------------··-- ----- ··- - ----·--··- --
ND [1000) U ND [1000) U 

---·-····----- ----------~ 

10700 7400 

31200 19500 

125000 

ND [100] U 
179000 

ND [1000) U 
ND [1000) U 

2900 
15900 

7610000 
ND [3000) U 

1900 
27900 

ND [1000) U 

786000 

9700 

2900 
2800 

11300000 
6400 

427000 
31600 

ND [100] U 
354000 

ND [1000) U 
ND [1000) U 

7800 
23400 

- ·- - ------------!-----~~-- ·- ----- ·------·-·--------
7920000 16700000 12700000 10500000 9210000 7470000 

34oo No [3ooo] u No [3ooo) u · No[3oooru· -:---No (3ooof o~o [3ooo]u-
27oo No [1800J u No [1300J u Nb'[17oo]u -:--No[laooj u -------23oo 
914oo · No [998oo] u ··No [i46ooi l.T"No nsaooofu-;--Nof3-1606)u~---4a4oo--

____ - ------ -- - ----·- ----·- - - ----
ND [1000] U ,ND [1000] U ND [1000) U ND [1000) U ND [1000] U ND [1000] U 

- -- -- -- ----------· -···---- -
546000 1409000 1030000 713000 160000 609000 
121 oo · No pa9oo1 u No [137oo] o-- No-[132o6]lT~No [1 o1 oo1 u----125oo-

------ ------ -- ------------
6000 5700 3300 5700 2600 1900 

---~----~--~---- ~~-------·-- I 
5800 4300 3600 2900 3500 

17800000 10800000 14500000 10700000 9960000 
------- ____ .._ _________ ~~--------

3800 
15300000 

8600 
643000 
224000 

ND [100] U 

7000 4600 4800 5600 8100 
1270000 
94800 

ND [100] U 
329000 828000 

ND [1000) u· . ND [1000) U 

ND [1000) U ND [1000] U 
9600 17700 
17400 28900 

672000 
101000 

ND [100) U 
683000 

ND [1000] U 
1200 

13000 
15800 

675000 608000 456000 -· . -116'()56_____ 53500 ________ 35460 __ _ 
ND n·oaTu-· -ND[1o0j0 ___ -N-0[100] u -

------· --------------------~-----~----·-

4 7~~gg -----"-- __ ?0800~---~ ----~7~~E_ __ _ 
ND [1 000] U ND [1 000] U ND [1 000] U 
ND [1 000] U ND [1 000] U' ND(1000] U 

1-o?oo-------~o --- --52oo ___ _ 
19000 14000 11300 

0 
N 
00 
0 
-.J 
<.0 



Metals in Phase I Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Location: LH-S48-01 LH-S48-01 ' LH-S48-02 . LH-S49-01 LH-S50-01 LH-S50-01 LH-S50-01 LH-S51-01 ; LH-S51-01 LH-S51-01 
-·- -------~--- --··--------<------------------~-- --- ----- - - - . ~------- -- -----------+------· -----~------- ---+-------~ ---

Sample Number: ·. LH-S48-01_2: LH~S48-01_3 LH-S48-02 LH-S49-01_1 LH-S50-01_2 LH-S50-01,..3 LH-S50-01_1 • LH-S51-01_1 j LH-S51-01_2: LH-S51-01_3 
Date Sampled: --- -· .. ----- - -ifi/27/1993 . r·o7 ii7/f993 To7i27/1993- .. 67109/1993. 07/27/1993 . 07/2711993 . . o7i28/1993 .,.. ··o7i1111993 i 07/11/1993 . ~-- -07/1171993 -

o~~!~~fi~,=~~-- -~~~=-=~~=-~=: =- ~-··~:~~~~-- · ==~-~.5~ --~~--==-~~~. =---- o.5o o.5o 4.oo o.5o ____ , -~- -~-.~~-~·.-.J=~~~.:~o~--==~==~~-5.:7§~- ·· 
METALS - UNITS: UG/KG ' . I 

--· --- --------------- --+------------ ---

ALUMINUM 10000000 i 23200000 5820000 7980000 14300000 
------- -----------~--~--------<··---~~~----------··+·· --------- ------+- ------------------

ANTIMONY ND [3000] U ; ND [3000] U . ND [3000] U . ND [3000] U ND [3000] U 

ARSENIC ~------ ________ -·--- -2~q9=~--~ =--~~~----- ___ .. 3~oo NDf1soo] u 46oo 
BARIUM 129000 79300 39900 , ND [48400] U 98000 

-------------. ------- --------------------~---~--------------------------- --------------- -- -- - -+- -~ 

CADMIUM ND [1000] U ND (1000] U ND [1000] U ND [1000] U ND [1000] U 
~ - -- -··--~~ -·- ·-·· .... - -

CALCIUM 656000 985000 1230000 1010000 2760000 
--~----·~- --~·- --·- -----~---·---~---~-----~-----·-··-~·-·- -- ~-~~-~............__.~ - -··- - -~ 

CHROMIUM, TOTAL 13200 22500 45900 ND [9700] U 28500 
coBAL.r · --- - - -- ---- ---54oo · -------s3oo----r-···-2aoo··-----·--- 21oo - 69oo 
~---~~---------·------ -----·--··~-------------------- -+--- -- --

COPPER 3400 6200 8400 2000 6500 
---·----·-------·-·--·--------------------···------------------··-----·--- ------ --- -
IRON 10800000 21700000 28200000 8850000 49400000 

------------- -----~-----------·- -·------- --------------- ---

LEAD 7900 13400 15500 4300 
MAGNEsiuM·------------- -575ooo · · -- 185oooo ---~·--268ooo·-·- · 348ooo 

MANGANESE 145000 32900 68100 
- -----------·--- ··---·---- --- ~- - ----·-·----·---- ·-- - -··--

MERCURY ND [100] U ND [100] U ND [100] U 
--------· ----- - -~-·---·--- ------- --·- -----

POTASSIUM 618000 1100000 258000 
--· -·- ·- --- --- --- - . 

SELENIUM ND [1000] U ND [1000] U ND [1000] U 
--------·-----·--·-----··-···- ------·----~-- ·-··---·--- -·---- . - ---

~ILVE~~--- --------·- . __ N£~_11_~~91~-·- Nf)J:l~~~! ~ + ~[)_!1000] U 
STRONTIUM 
ZINC 

0 

§ 
(f) 
0 

6600 18300 7700 
16000 38800 32200 

54300 
ND [100] U 

313000 
ND [1000] U 
ND [1000] U 

3900 
10400 

20200 
1280000 
162000 

ND (100] U 
623000 

ND [1000] U 
NO [1000] U 

21200 
43000 

12000000 13700000 5{4o6oo- -+---66ao·ooo -- -824oo()o-
No [3ooofl.f - No [3oooTTT. -No[3ooofUTND [3ooofu -~o-[3ooo1 u 

- . . . . ····- .... -·-- .. -1--- -···-- ····-·····--- .. 
3400 3800 1900 1000 1600 

62800 
ND [1000] U 

1720QOO 

16300 
6100 
7100 

19500000 
11400 

65700 
ND [1000] U 

2090000 

65200 39200 250000 
------·----- ~-------~~---~-----·----

ND [1000] U ' ND [1000] U ND [1000] U 
1250000 --- ·399ooo ·-- 2f4ooo()-

•·--· --·----~-----·--·-----·--------

24300 13100 7800 14600 
- -----------·---·- __________ ....__ _______ ·-~----·-----
6500 3900 4100 21500 

-- ·----··----·---·-·------------ ---- ---·------·---
3000 2900 2900 17300 

-------- -·--------------------
431 00000 12700000 8950000 17600000 

16400 13500 13700 11400 
-- ... ------- ----------

1370000 1280000 213000 574000 3570000 
26100 

ND [100] U 
737000 

ND [1000] U 
ND [1000] U 

22200 
30100 

204000 331 000 95900 285000 
-·------ ------- - --~------------ ---··--··--~-------

ND [100] U ND [100] U ND [100] U ND [100] U 
------·------ -------··-·-· ----------

535000 205000 1 269000 842000 
--------- --·-··- ... -------- -------------------·-··-··---·--·--------------

ND [1000] U ND [1000] U ' ND [1000] U ND [1000] U 
----- - -··-· -- - --------------·----------------

ND [1 000] U ND [1 000] U ND [1 000] U ND [1 000] U 
------ -------- ~--- ---------------~-- ----~·· 

18300 5300 I 9500 47600 
-- ---- - -- ______ J._. _______________ -

38600 17000 12500 91600 

0 
N 
00 
0 
00 
0 



Metals in Phase I Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Location: ' LH-S52-01 . LH-S52-01 LH-S53-01 LH-S53-01 LH-S53-02 LH-S53-02 LH-S54-01 LH-S54-01 LH-S55-01 LH-S55-01 
-------· ----------- -- 1~------~------...........+.----------------+-- -··-- ---- .. -- - --- . ---- --+-------------- -----~-------~-----~-.1.---------

Sample Number: . LH-S52-01_1 i LH-S52-01_2 ! LH-S53-01_1 LH-S53-01_2 LH-S53-02_1 LH-S53-02_2 LH-S54-01_1 , LH-S54-01_2 ; LH-S55-01_1 i LH-S55-01_2 
-- ------··--·---- ---·-- --- -c--·-·-------r----------,- ------ -- ---· ·-- -- - -- ------------- -----------·-----"---·-----------
Date Sampled: 08/03/1993 · 08/03/1993 . 07/13/1993 07/13/1993 07/13/1993 07/13/1993 07/12/1993 07/12/1993 07/12/1993 07/12/1993 

~~~~=~~:u~~~:uG~K~~~~==--~~~o -==== ~~~(~~--==-_ _ o.5o - --· 1 .oo o.5o 1 .oo o:oo --4~oo=-~=-~---~~o ----~z~-=-3.~~--
ALUMINUM 
-------- ---------
ANTIMONY 

ARSENIC 

BARIUM 
-------
CADMIUM 

CALCIUM 

---·------------------+~-------------------

21600000 9590000 7680000 
------------------------------------------ ·---- - --

ND [3000] U ND [3000] U ND [3000] U 
------ ------ - - -

3300 2300 1800 
------- ------··-------+--- ---------

- ----~~~~---L--~_§0~~-- ~- 54700 
ND [1000] U ND (1000] U ND [1000] U 

--------- --- - ---- --
2830000 57 4000 622000 

cHRoMiUM,rof.A:L-- ---- ---- -311oo---t---14?oc)-- --·-- 236oo 

COBALT 

COPPER 
-----------
IRON 
--------- -- -- - -----

LEAD 

MAGNESIUM 

MANGANESE 
1
MERCURY 

POTASSIUM 

SELENIUM 

SILVER 

STRONTIUM 

ZINC 

I 
~·\ 

--- -78-oo ----,-- --49oc.l - ----- 61 oo 

7400 3000 
- -- ----------------------- ---- --

25800000 8890000 

8900 6700 
- -- -218oooo _ _, __ s46ooo--

-- ~---------- -----~---

2400 

12300000 

6400 

272000 

111000 185000 177000 
---~- -~···-------<·--------·-------- ----~ 

NO [100] U ND [100] U ND [100] U 
- -~ ------------~· ----~-·----~--- ··- --- -

1740000 681000 367000 
-· ------- - ---·-------- ---· .. ·-----·-- --

ND [1000] U ND [1000] U ND [1000] U 
-ND(1ooo]U~--No[1ooo]li - Nb [1 ooo1 u 

---·-- --------~-- -----~------- -

26700 7600 5700 

52300 15100 11000 

5470000 
ND [3000] U 

2300 
89800 

ND [1000] U 

661000 

8800 

21400 

3300 
11000000 

5400 

721000 

192000 

ND [100] U 

329000 

ND [1000] U 

ND [1000] U 

15800 

23000 

13900000 3980000 

ND (3000] U ND [3000] U 
2100 1000 

60000 49400 

ND [1 000] U ·ND [1 000] U 

883000 46QOOO 
15700 

5100 

4900 

16700000 

10400 

632000 

41800 

ND [100] U 

671000 

ND [1000] U 

ND [1000] U 

9000 
90600 

8600 

7000 

3200 

6490000 

3300 

626000 

63800 

NO [100] U 

293000 

ND [1000] U 

ND [1000] U 

12700 

14900 

3960000 
ND [3000] U 

23100 

30400 

ND [1000] U 

1540000 

15700 

2200 

2200 

20000000 

548oooo-- -- ;--5o1oooo ______ 4 71oo<>o-
- --- __________ _J__ ____________________ _;._ ------

ND [3000] U 3000:00:00 ND [3000] U 
- . - -- .. ---·--··- -·--

1600 2600 2100 
--- --- -~-- -- -· ·------------ ------·-

28000 52200 31800 
NO [1 ooo]LT-ND[1-oooru·- ND [1 ooojtT 

~ ---·- ------·---------- ---···-·--·- -~-- ---------·-

825000 ' 1410000 898000 
68oo -· -------153oo- --~---1 isoo-
4400 5900 5400 
2000 7200 2500 

9410000 11300000 11200000 
ND [1000] U 7600 14500 5700 

-·- ··--- -· ·-----·-- ---~ -------~-- -~----- ----------------
175000 317000 654000 300000 

. ---·- ·--- ------·------- --- ----··--
73600 36600 212000 105000 

-------- ------------------ -----~------~--- ----

ND [100] U ND [100] U ND [100] U ND [100] U 
- -- ----------------~---. ·--------

197000 299000 312000 268000 
---- ----·---·--------------- .. ~-------------- ----- -

ND !!g~o] U ___ NE!_1~0_0] U ND [1 000] lJ -·-~~i1_0~l_lj __ 
ND [1000] U ND [1000] U ND [1000] U ND [1000] U 

6-700 --8100-------6700 --- --1-1400-. 

555oo 124oo---~--144ooo-- -- ---a1c>o-- ---

0 
N 
00 
0 
00 
~ 



Metals in Phase I Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Location: LH-556-01 i LH-556-01 ! LH-557-01 LH-S57-01 LH-557-01 LH-557-02 LH-557-02 LH-557-02 LH-558-01 : LH-558-01 
s~ami:>~,e-Numl>er: -----~ ~-~-L-H--s-56-oi~-1 ~. L.ti-sss.:-o-1_2[LH-s57-::oj_1 ___ -i.H-s57-o1_2 LH-s57 -o1_3 · LH~s57 ~o2_1- CH.:-ss7~o2_) Lti-ss7-::o2=3i-L.H-S58:o1~-t:'LH-s5s-o1_2 
oate-samPied: ~ ----~~-:--osJOs/1-993 ~~ ~-08/os/19'93 -;--oi/2211993~ ~.- -0712211993 - - o7t22t1993 o7t22i1993 ""-~ 07122/f993 -o7t22/1-993~l-o6/26/19-93--, 0612611993~ 
-- ------------~ --- -~~~----~-- -----~-~------- ----+-------------~------·t ---- -------- -- .. - --+----- -- ----~-- -------- -----~---
Depth (ft.): 0.50 , 3.50 0.50 . 2.00 8.40 0.50 2.00 8.40 ! 0.50 3.00 
-- --------·---~- --· -·--~--~---------- -----:--- -------- ··--------t -------------·--·- --- -----+-- - ----- ________________ .....__~-~-------- - - -..,.----- -- - --------

METALS- UNITS: UG/KG • ! : 

ALiiMINl.JM- ~ ---- - __ , ___ 7o96ooo --~;-- 145ooooo ·- -299ooooo 22oooooo 817oooo 389ooooo 188ooooo -- --i4-50ooo---r -f35ooooo- --~-1-1oooooo-
ANTtMo'Nv- ------~-'No (3oooru+i'lo -(3ooo1 u:-Nof3oooru·-- No [3oooJ u No (3oooJ u No [3oooJ u-· ND-[36oofu··-N'o[3oooTlT-~N'o(956oTLT-No f5-960J u 
ARSEN-IC 2100 : 2000 ·t No[1ooo) u 2400 1700 1300 1500 24oo · ----1120 298i:)- --
BARIUM~~~---- ~- --~--- -716oo- --~L-~ 722-oo- ~-~- 16-2ooo -·- 348ooo: 2o8ooo 159ooo - ~1646oo-- - ---155ooo·-;--~-539oo ------- -695oo·--

c.Ao'MIUM' ____ ------------~~NO [1000) O---r;Jo(1oooju·~-~ND~(1ooci]TT"'No[1ooo]u NO [1000] u -···NO (1000) u---ND[1oooj~NO [1000]lTT684o:oO:-oo--361o:OO:OO 
CALCIUM - ------- -338000 ~~· 50JOOO 2040000 826000 613000 109POOO . --~101-0000--~--SBOOOQ--f-66BoOO- , 915000 

~~~~§luM~~?!J\~~~~~~~-~~--i.f9oo~~~=-~-~-= _-2-3~~~~~=~ -~ 26800 
COBALT 7800 7300 5500 
------
COPPER . ~-- --~---No (1ooo]'LT~ --6766 ___ ---- 6400 
---------- - - ---·--··-··· --· -- ------·- ------------

IRON 
LEAD 
MAGNESIUM 
MANGANESE 
-~--- -- --------

MERCURY 
POTASSIUM 
SELENIUM 
SILVER 
STRONTIUM 
ZINC 

0 
0 
0 
~ 
en .,..,. 
c..;-

7920000 26900000 18000000 
5400 6200 12500 

333000 788000 1490000 
- --- ···- ----

127000 144000 65700 
---~--------------------- ---·--- -------------- --·· -----

NO [100] U NO [100] U NO [100) U 
---- ----- ----------- . ---- -

378000 714000 979000 
----- - ---·- ----· -----

~ __ ~~!19~~ \! ... -~- N0_!10~~] U NO [100~~ U 
___ -~--~ f'JI:>_!_!_~~llJ ___ NO J1~~] U ~- ~N£?_(10_~~_] lJ 

5700 10300 21600 
11100 24300 42200 

19800 
6300 
6100 

16700000 
11100 

1420000 
78200 

NO [100) U 
769000 

NO (1000] U 
NO [1000) U 

22700 
39300 

14100 
11200 
4100 

12500000 
6200 

1420000 
135000 

NO [100) U 
509000 

NO [1000) U 
NO [1000] U 

20100 
53000 

-- -·- --~-- --- ------~--------~---,--------+--------·-::-c:-::-,---

28700 18500 15300 • 27100 . 16800 
----~63oo~-----s-9oo 119oo: 473o ; 614o 
~---- ------- ----- -- ----- ---- ---- - - - I - -

__ _!~0~. ~- 5200 --~500 __ L_~ _ _2I00 ____ 1 _61_!_~--
20200000 18100000 13100000 ! 24500000 12200000 

13900 8000 5900 i 29100 20000 

1780000 .16900~0.-~ :.:~~~3~-0~0~---~:-----~~2~~~~=-=-~~~0~--
77500 105000 141000 93600 94900 

No (fooiu~-· -~NO 11001 u -·--'N-o I1-oofO- --~ --?o---~-- No [27J u 
138oooo -· --7-i:Zooo • ~--495ooo--+---- s92ooo~--~~~--s57ooo-

No 110~~! u N!? p~~of~~-:~N"_I)Jf~~o}Q:-=:~t-ip-!9~6ru~==-~~J5}~-~-= 
NO [1000] U NO (1000] U NO [1000] U 48 45 

193oo-- ~, ~---3oooo-- · ----~ ~1-a2·oo--~~-~-598o - ---- as4o-~ 

53800 40800 --634oo-- -r----268aa·~--~~~224~ 

0 
N 
00 
0 
00 
N 



Metals in Phase I Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: ' LH-S59-01 LH-S59-01 LH-S59-01 LH-S59-02 LH-S59-02 LH-S59-02 LH-S60-01 I LH-S60-01 LH-S60-02 I LH-S60-02 
sampleN Lin1-t>er-:---~-- ~- LH-sss:o1-_f- Lt:i~ss9-o1~2 ~- Tti-s59~o1 :-3-1 -CH-ss9-o2~ 1_ LH-s 59-02_2 LH-s59-o2_ 3 ,--LH.:S-so-o13ti--H-s60-01.=2TLH-sso--omt:.t-t-=-s6o-:o2_2 
oatesamPJed:---~---~----- -- o7121/f993--~- -o1121 11993- ·-- 07/2-1/19--93 -· -o7721 /t99j - . 0712111993 0712111993- -----o7/22/1993 --:0712211993 ! 0712211993 io7J22i1993 
oe!ltll(it~)=---------------~- ---o:sa·----~-- 4.oo ---" -- ---6.50 ____ -·- - o.5o · _, 4.oo 9.9o ·a.5o ---~ 3.oo 1 5.oo r----o.so __ _ 
MErA-cs-:uNirs:-uG/KG___ _ _ __ - -------- _ ------- · __ ----r--~-------r----~--r·--------

ALuMINu~- ~ ---- - --------8aooooo-- - -- fo3ooooo -- ·-- 198ooooo 161 ooooo 152ooooo 58ooooo 142ooo--oo-~:--168ooooo--/-175ooOoOT16oooooo--

ANTIM6Nv ___________________ ~_NI:f[30oon:J-. t:Jo[3oooflT-~--No [3-oooTu- -· No (3ooo] u No (3666] u No [3ooofu ____ NOT3ooolliiN-o [3ooo1 u-No [3ooo1 u ! No (3ooo1 u 
ARSE-N-Ic -- - 96oci · - - 43oo-- - - - 3ooo 43oo 21oo 19oo · 2ooo ---~-NciFooQfu~--1-1oo -;----16oo ___ _ 
BARIUM _______ -- --- - -·-No(€i3oooj t.T. ND-(1-06o6o] U ND [1490000] U ND [92200) U ND [138000] U. ND [78500) U --106000 --j----~86500 -----r--3676oa·---T~-393oao __ _ 
~~~~~!~~-~=--~--=--~-==-=NDJ!~o_9I~-=--N~J10~~l~~:~~[)_l1_oootQ-· ND[100ofu. ND[1000JU ND[~ooofu-=_f'J[)_0_6ooju-ND[1000]U ND[1000]U: ND[1000]U 

1 

CALCIUM 1800000 1820000 1380000 1360000 1050000 ,843000 1580000 2670000 1060000 2150000 
CHROMIUr~(roTAL __ ~~--=~- ND-[264oofg -~~l!3_~9TQ~~=-N~_!!~~~~[Q __ : _ _NDP?_7~_0)U ND[17009J ~ -=~-~_!~56ot~=:----24366 14900 12100 15400 
COBALT 5200 6000 12200 8500 61 00 7000 1 0400 4900 6800 9600 
coPPER----~ --- -----s36o-- ------ -s4oo--- - a6oo 75oo 62oo 65oo -·- - 54oo -- :-- -mo----·---~5o6o _____ 41ao-~-
IRoN _______ -- -- ·-a91ooooo --·---219ooooo-- ---Ta5ooooo-- ·· 1siooooo 149ooo-oo 1o3ooooo ----154ooooo 112ooooo 116ooooo 135ooooo 
LEAD _______ - --- - - --- ---·---15-ioo- - --- ---163-66- ------ - -12ooo -· - · 89oo --· 12oo 41 oo - ---·:t:i3oo --l--131 o6~--..L-f1160- ~"'- 1s6oo ___ _ 

--·-----~--------~--------- --·------·--~-----~--·-· - ---·---·-------- ---- -·· -- ---------~-----· -------- -- - +----~-----------~-

MAGNESIUM 648000 1060000 2580000 1280000 
MANGANESE 197000 115000 64900 281000 
MERCURY _______ ------ N6[1o6j u ND-[1oo]Li -- N-5T16oJ u -· No [1001 u 
PoTAssiuM --------- ·- -407ooo · -626ooo- - · -156oooo - -·- 1o6oooo 

--------- -----------------------------~-------- ~------------- _._ ---- --------
SELENIUM ND [1 000] U ND [1 000) U ND [1 000] U ND [1 000] U 
siLVER---~------------- ---Nof1ooofu -- --No[1ooo] u -- -No[fooofu ----No Rooo] u 

I· -----------------·---- ·--- - ------------ --····- -- -·- --- ----
STRONTIUM 13100 21400 40900 20200 
ZINC 

0 g 
~-

"' ~ 

42100 28100 48500 32900 

956000 
242000 

ND [100] U 
944000 

ND (1000) U 
ND [1000] U 

21400 
26500 

1010000 1230000 955000 1220000 1360000 
126000 343000-----.,--94200 --~, -42660----~- 367000 

ND [100] u·· ·- ND[100] o----N-D[16oflT---r-ND[1oo]D~·· ND [100JU 
462ooo ~ --65-90oo _______ 63566o----r-s67ooo ---~-703_ooo ____ . 

ND [1 000] U ,_ND[1-000] i.J~ ND [1 000) u·T ND (1 000] U! ND [1 000] -U 
-N-D [1 oooj u ·-NO [1 o·oa]'t:T~ND[10oo]D-TNo [1 oooruT ND [1 000) -u . 

17700 - --- f4666-----~~1 00--; -30600 --i-28900 __ _ 
461 oo -· -- -36-56o-- --~2oo-~ -23ooo -- 246oo 

0 
l\:) 

00 
0 
00 
C,;,.: 



Metals in Phase I Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Location: : LH-S60-02 I LH-S61-01 LH-S61-01 LH-561-02 LH-S61-02 LH-S66-01 LH-S66-01 LH-566-02 I LH-S66-02 LH-S67-01 
~-------------~----·· -------- j------~---- -------4------------- . ___ ..________ - . . . . . - .. ··t·- --- ·------ -----~---~-+------~--~--· --------

Sample Number: ' LH-S60-02 3 i LH-S61-01 1 ' LH-S61-01 2 LH-S61-02 1 LH-S61-02 2 LH-S66-01 1 LH-S66-01 2 LH-S66-02 1 1 LH-S66-02 2 ~ LH-S67-01 1 
---------------------- - - --- ---~---------------=-----;-------- ______ ::::_____. __ -:- - - . :::- . . . --- "':"':":' --. --- ---------- .. --~---1-----------------~--~ - ' -

[)~_te S_!_mpl~~: _________ : ___ ~?~221! 99!_~~~~~~~9~- (_ 08/06/1993 --· __ 08/06/1993 08/06/1993 08/05'-19~3 _ _ 08/05/1993 · 08/~5/19~ _ ~-08/05/1 ~~~~/06/19_~--
0epth (ft.): 2.50 0.50 , 8.00 1.00 8.00 0.50 4.00 0.50 · 4.00 , 0.50 
MErALs-:-uNffs:--uG/K:<3-~-------------,--- --- ---+-- --- -- -- - ----- ·--r-----------~~ ---------

Ai.uMINUM --- -- -----~-- 223oooo0 ~--16ooooaa·--t --189ooooo 
ANTIM-oNY___ --------~ No (3ooofu~[3oo6fu--+- Nf:i (3ooo-J -u 
ARSEN-IC -- ' --2400---- -·--- S9a0· 1 ... 8600 

-·-------------------------- ------- --------
BARIUM 123000 194000 253000 

------------------- --------------------- ----- . 

CADMIUM NO [1 000] U NO [1 000] U NO [1 000] U 

CALCIUM -17ooooo-~- 3o4oooo ---- 2i2oooo 
CHROMIUM, TOTAL 26200 25500 27800 
COBAcr-- ___ --- --------7160-~---21806. ------ 54400 

COPPER 
-------

IRON 

LEAD 

MAGNESIUM 

MANGANESE 
-----------

MERCURY 
I - - - . 
POTASSIUM 

SELENIUM 

SILVER 

STRONTIUM 

ZINC 

~ 
~ 

4300 9100 13500 
24400000 30100000 38100000 

--------------~---+-~- ---- --~ ------------- -·-
12200 24400 10900 

-----------------------------
1290000 1990000 2920000 
152000 260000 
------------- -----

NO [100) U NO [100] U 
- ----------·---- ----------

980000 895000 
-- -------- ------- - - ---

NO (1000] U NO [1000] U 
---·-···- ------- -----------

NO [1000] U NO [1000] U 
-29000- -+---- 41000 

30900 82700 

481000 
NO [100] U 

1240000 
NO [1000] U 

NO [1000] U 
48500 
151000 

10400000 
7500:00:00 

16600: 
55600 

2900:00:00 
30500000 

56200 
5500 

NO [1000] U 

29600000 
18900 

1970000 
202000 

NO [100) U 

277000 
NO [1000] U 

NO [1000] U 

81900 
54900 

16300000 
NO [3000] U 

3900 
236000 

NO [1000) U 

1920000 
22900 
51000 
9500 

21200000 
9500 

3080000 
397000 

NO (100] U 

1210000 
NO [1000] U 
NO [1000] U 

43500 
100000 

146ooooo 2o9ooooo. ----15oooo-oo·-~ 157ooooo--~- 114ooooo--
No [3ooo(l.,- ·- No [3000J u · NO (3666] u TNo (3o60]1T-;·--42oo ---

___ -------------- --- - ---·---·-------
4600 2800 2300 2500 10700 

----- - - -------- ·---------~------+-----··-··--·--- --

74200 77200 66200 61600 70900 
--·---------·--·- --- ------ ------·---- -----

NO (1000) U NO [1000] U NO [1000) U NO [1000) U NO [1000] U 
139oooo - _ -162oooo · 175oooo_J_ waoo<> · --- -186oooo-

151-oo-- -- -- 182oo 151oo - --16aoo-~-------moo--
-- ---··-··------- ·-------------- - --

9100 5500 6900 5700 6100 
3700 

13400000 
6400 

756000 
257000 

NO [100] U 

665000 
. ------- ·--·-· --· 

NO [1000] U 
. --- - -------

NO [1000] U 
-·---· ------------

8900 
18400 

4500 
15900000 

3700 
955000 
99800 

NO [100] U 

1240000 
NO [1000] U 

--- -- ---·-·-----
NO (1000) U 

10500 
26000 

4700 --~- 3900- - --- -- 5900--

15300000 . 20700000 29700000 
12706----i- 9300 ------60066 ___ _ 
s65ooo--~--s83ooo___ 713ooo 

84800 84600 296000 
N6 (1c)O]u ___ --No [1oo1 u-~-No [1oofi.T 
· asoooo ----,-----a940o0 - -- · · 4-4oooo- -

No-[{ooo]u No [1ooo1 lri No [1oooCu--
-- ----------------- . ·-·-------------------

N[)_l!~~L~ _ _NO [1 OO~l_U __ ~ OOOJ U 
10200 10400 ~ 10100 
25200 25700 83000 

0 
N 
00 
0 
00 
.,+.;. 



Metals in Phase I Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Location: ~ ~~ ~ _ .. LH-567-01 i LH-568-01 ~ LH-568-01 LH-568~02 .. _ LH-569-01 ~ LH-569-01 _ _ LH-569-01 ~~ 1 LH-569-02 I LH-569-02 · LH-570-01 
--~------~-~--- ------.- ~-----------·;-+------~~ -- -·-·-~-~- ---- --· - --- ~--···- ---- -·---- -. - ~-- --- ---~- ~-~- . - . -- --~-~- ---- - -·-- -·-------~--~----~~-----~--
Sa~~~~~e_f': _______ --"_LH-567-01_2 1 ~t-f_:-_~68-~~~1__,_L~-S68:~~~l- ~~~~Ei_8:_0~ _ LH_-~6~~~1~1 __ LH-~69~~~~2. ~t-1-~~~:0!2 

1 
LH-569-02_1 j LH-569-02_2 i LH-570-01_1 

Date _!~~_llled: __ _ _ _ ____j~8/0~~~3I-~~/O~!~~~ _ __ 08/06/1 ~93 08/06/1993 06/26/1993 06/26/1993 06/~6/1993 _ ~- ~6/~6/1993 j_~~~~~19!~ _____._ ---~?{24/1993 --
Depth (ft.): 

1 

3.00 1 0.50 5.00 0.50 0.50 4.00 5.50 · 0.50 ! 4.50 0.50 

~ET ~~~---lJ~TTS:UGtKG-_:=-=~-~~-=-=-~~-- ~=-~ _ . __ _ __ -- ------ =-~~==~-1===---=-=--=~=-~~~----~~ 
ALUMINUM · 20000000 i 4150000 2920000 4560000 6860000 8220000 6790000 10700000 I 9950000 1 ND [17000000] U 
ANTIMONY ---- ·--~- ___ t ____ 49oo -~-No[3aoof!T- NoT3oooJ u -ND [3oooJ u ND [3440J u ND [4640J u --·No-[53861 o ·- NoT48oo]l.Jt ND [3sooJ u -~-- ND [3oooju -
ARSENic ___ - --· ----<-----35oo ____ --t - -13oo ____ -· NO [10ooj u- 28oo · 2440 135o 672 - ---11oo---~-- -15ao- -----~ -~--3-lo_o __ 
BARIUM ____ --- -- - · -------- s15oo ---l- - 284oo-- ·--- 222oo 407oo · ND [56400J u · ND [626oo1 u · ND [5a7ooJ u - No.[i42ooru-TN'o[743oofu : __ -1o2ooo- -
CADMIUM ____ --- -----~-ND [1000] u_l_N_6F6oO]u ___ -N[)(1'6oo]U--ND (iooo] u- ND-[3160]U -- ND[292ofu . ND-[1i8()fu_,__No[3-5oo] u I ND [4040] u I ND [1000) u 
-··------·~·-·---~ -~~~ -· . - _, ~------· -~-------]-~ -~-- . -~------ ---·.. ·- -~ - -. -~-~ -. - . . . .. --- ---·- . ·-·----j---·~·------ --~------·-----~-----

CALCIUM ~ j 1530000 655000 ~ ~ 359000 ~ ~ 888000 ~ 1090000 1 OOOQOO 1190000 1890000 1480000 1820000 
cHR0rifuM.rorA'L- ---~---24ooo :----164-oo-- --- 62oo- -- - 147oo - · 127oo -19ooo 142oo 113oo 117oo -~~19100-
cosALT ---------~ 6500 TNo_Ti_ooofl..J--N-D[1000ru-·-No[1606]U - 5o9o ___________ 585o- ·-·---484()-----~-- 3770 I 7520 ~ -+---?soo--
COPPER -- - ·- -- ---63oo~-:------ 43oo --- ·- ·37oo--- -- - 3ooo -ND [3660J u ND [499oJ u ~ i\lb [595ci]lT·--NoT941o) u i-t..Jo-[637o]u--;--·----6-160 ____ _ 
IRON ____ - ---- ·- - _, __ 1746oooo _____ 79ioooo- - - -356oooo · 129ooooo 132ooooo 119ooooo ____ · -- 7o1oooo- --- -11oooooo ~---152oaooo _____ N5[157ooooofU 
LEAD-- ---- - --- ·· -------64oo ·-------33oo _____ - - -i5oo-- - ·- '39o6 ___ · 158oo -- 1'53oa·--·-·-·--· 318oo 2o1oo I 2o8oo , - sfoo _____ _ 
MAGNESiuM -~·- ·----1o4ciooo--~.- 2636o6·- · -~~- -149ooo- --- 1'92666 - - 4o4ooo - -- 4i5ooo· -- - --3-aiooo-- ----49sooo --· -697ooo- -~- - 112oooo ____ _ 
MANGANESE - . --·--205000 ____ ----ifBOo- - . . - 3fooo 104000 209000 16666() . - --1-66oao ___ :------S2300--r156000 --- --175000 -·- -
--~-------- ---i--~--------4~------~----- --··- ---- -----·~-- --- -· ~ ~--~--- -·~-- ·-.. .. . ~~- .. --------- -· ------·-----+----~~----- -·-~- -----·------
MERCURY ~ ~~~ ~ ~· ND [1 00] U ; ND [1 00] U ND [1 00) U ND [1 00) U ND [47] U ND [52] U ND {53]U ND [48] U ! ND [60] U , ~ NO [1 00] U 
POTASSIUM-- - . .. - -- ~ ---1676-()oo----,-- 239oci6 - -·-- 1-8-0000- . 264000 292000 443000 .. 363ooo-. ----- ---484oo6-- i 480000---------1010000 ---
SELENIUM---- ·- N'o-r1ooo1 u----NoFooofu- -ND[1oooJ u · No.f1oooJ u · ND [344] u ND r464J u- No-[538] u --- -No[48ofU~ol356ru----N6[1ooofD--
siLvER _______ - . --- --ND[1ooo]u ___ ND Hoooru--+ ND[1oooj u - ND [iooo]'O ~ ND [17fu ND .. [23)LT .. ND-[27(0 ___ --ND [24] u I ND [19] u -- ND [1000] u 
STROr\iTIUM·----- n --------- -10900 _____ n 76oo ____ +- 73oci - '66o-o .. Ni:5[16260)U TND[14ooo]O. N0[1o26ojL.i"'-No[15100] u I ND[16100] u 20400 
ZINc____ - -----·2a3oo·---~-- -138oo-- s4oo 122oo 213oo 16166 _____ ·- --1-6100______ 192oo 1 221oo ------3166o ____ _ 

0 
0 
0 

~ 
Ul-

0 
N 
00 
0 
00 
c...n 



Metals in Phase I Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: LH-S70-01 LH-S70-02 LH-S70-02 
~-----~---- -~----------~·-·-··-- --····---~·-----------~--- ______ __..,._____________ --------- -----

Sample Number: , LH-S70-01_2 ! LH-S70-02_1 LH-S70-02_2 
Date sarllpleCI: - ---- --- - _,---oi/2411993---r- -01 h4J1993 --· -- -o7 /2411993 

~~;:~~~:UNI;~:~~;~~= ~~==~} ~~~-~=~::~=----o~-~~-==~=-~~ -- _!~OO 

LH-S71-01 
LH-S71-01_1 
07/24/1993 

1.00 

AWMINurV1___ -------~NoTf19-oooooru· r'JoTi15oooofu· -ND rs33ooooJ u ND [134oooooJ u 

AN"flf1.1g~y==-~~=-====~--~[)J~~6~]Lf-=~--N~ [3~~!-u---~- ~ND[3000] lT . ND [3oo0]u 
ARSENIC 1400 1600 2000 2100 
BARiuM ___ ---------- ;-------775-oo-- -~ --4-966_6_ -·- 173ooo 65400 

cADMiuM- - -~-----NDfiooofU ____ "NoT1oooru--~- r:.io [1ooo1 u ND (10oo] u 
------------------------ - --- - ----~-------- ----· ·-- ------ - -

CALCIUM 1100000 1020000 1210000 2550000 
--------------------- ~--------------~------------------------~ -------------------------

CH~~MILJ_~~O!~~--------_!?OO()__ __________ ~~~E_ __ --~-----1-~200 17300 

LH-S71-01 
LH-S71-01_2 
07/24/1993 

3.00 

LH-S71-01 ~ LH-S71-02 : LH-S71-02 
------- . _____ _J___~~~~----L--------------

LH-S71-01_3 . LH-S71-02_1 ~ LH-S71-02_2 
o7/24i19_93 ____ o7724i1993 -. ·- o7i24i1993 --

-------------·--·--------------+----------- ----~--

4.50 . 1.00 . 3.00 
-----------~--

ND r11ooo9_oo] u NJ? r~?~~~~~_QJ u ·No[193ooo6o]U:N~}2o-9o~oooJ u 
ND [3000] U ND (3g~~!-~ _____ __!-!£? [3000!~-- _NJ? @~~~~ 

1600 ND (1000] U ND [1000] U . 3000 
178ooo 364ooo · -;--------131600 _____ - 858oo 

ND p06rijli ... - ND(1000)U~; ND [1000) U ND [1000] U 
-- ---- ------------~----~--~~--- ----~~--

4440j)OO 1520000 226000E ____ .... ~470000 
21400 27200 20600 25600 

COBALT 12800 4000 11900 6400 12200 14200 9300 . 8900 
COPPER -- ------ ----- 4ooo- --------2966-- ---- 35oo 62oo-- ·-- 111oo ---7aao·-~-------55o·6--~----44o6 _____ _ 

-- ------ND-[11800000] u--ND[724ooo()]u-·No[1o8§oooo] u ND (14900000] u ND [2060000()ji.J--ND[224ooooofD~ND[i740-0000]~ND[26500000) u 
---------~ 2700-~~----38oo- ---~------- 44oo · · 12100 · - - 12366-- - -----115oo·~----~-7600 ----------5400-~---

IRON 
LEAD 
MAGNEslu~.f- - ·- --·----1-67oooo ___ --------352ooo----·~ ----972ooo 927ooo 9o5ooo · 21ooooo ____ ---1o9oooo _______ -1o7oooo--

- --~ ---- --------- ----
MANGANESE 261000 96100 147000 
MERCuRv ____ - --------No(1aoJiT ···- · -No[fooru-·- ·---No [1oo1 u 

---~----- --- ----- -------------- ------- ---- -------------

POTASSIUM 776000 370000 486000 
SELENIUM --t-ro[1o6oJ D -- ND [1ooo1 u- · · --NoT1cioj u · 
-----~------ ------------------------------------- -- - -- -- ----- - --- ~-------- ---------
SILVER 
STRONTIUM 
ZINC 

0 
0 
0 
tJ en 
(): 

ND [1000) U ND [1000] U ND [100] U 
---- ---------- ---32500- . ---- - -85oo- - c----- 231'66 -

49100 11800 25700 

99800 
ND [100] U 

783000 
ND (1000] U 
ND [1000] U 

17000 
30900 

791000 
ND [100] U 

797000 
ND [1000] U 
ND (1000] U 

21500 
31400 

----------------------------- -------
240000 317000 166000 

-ND-[1oo]u __________ N6Tfoo) tT -,- Nf>T1oof0 ___ _ 
-·- -- - -- -------- -----~ ----------------- --- ·-- -- ----- ·------

1440000 814000 910000 . - - ------------ -~-----------------~-- ---- --~-------
ND [1 000] U ND [1 000] U ND [1 000] U 
!'Jpj1~~~Lt:J:_-_J_ ___ Nf>[10oo) u--- ·-- -No H~OfD-= 

38300 22700 18100 
56200 31000 26900 

0 
N 
00 
0 
00 
0) 



Metals in Phase I Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Location: LH-571-02 LH-573-01 LH-573-01 LH-574-01 LH-575-01 LH-575-01 LH-575-02 ~ LH-575-02 ! LH-576-01 • LH-576-01 
··------------------~---· --~---·----~----------------·-- ·-·- ·--·- . - -·--- ··---·-· .. ····--·-- . -- . . ··- ~--· --···---····--··-·-:-------~-------+--------
Sample Number: LH-571-02_3 , LH-573-01_1 LH-573-01_2 LH-574-01 LH-575-01_1 LH-575-01_2 : LH-575-02_1 LH-575-02 2 I LH-576-01_1 , LH-576-01_2 
DateSampleCi: --- ---. ----- -~---oiii4i1993 _____ 06/26/1993 - -OS/26/1993 ~. os/26/1993 -· -- OS/26/1993 - 06/26/199-3 06/2611993 - - 06/26/1993 --Os/2611993 ----06/2611993 

~~~~t~·~=~N~~~-:~~~~~=:~==--s~o~-=-==-~~ ~o:w- _-: --· --2.5o- -~-- ---2.5( -=~:-~~ o.5o 3.5o · -o.so·_-~ ___ i ____ ~o--~---~~~~~-=~-=--2~~=-
;A.I:uMINLir~.f -·· · '-No[164oooo-6PJ t 552oooo - 826oooo 494oooo 
----·--~-- ----------- -------~--!-~- ---- --···· --- --- -- ·-
ANTIMONY ND [3000] U ND [5980] U ND [5260] U ND [7960] U 
ARSENIC ND [1000] U 2510 2390 2510 
BARIUrl.f_____ -------:253000 ---; ND[45100] u ND (51400] u 53300 

~~~~!~M -- -- ----~~~ -~~=~[) [1Q~~~~~=~---~~~~~~~ _ ~=-~ }346--~ :---:-~54o 
CALCIUM 952000 2850000 1240000 1950000 

- -----------~-------------------- -------------- ------------ ------
CHROMIUM, TOTAL 18100 8820 16100 6930 
COBALT ________ -- -------- --- 16866---t----- - 37 40 _____ - --479o- ___ , ____ 645o 

coPPER --~~-----~=~-~-~~~=-- 6ooo ____ : .F~!?~~~-u-~-l'l~l3:?_~~~-==~~1io~_ 
IRON : ND [16700000] U • 11900000 12700000 11500000 
l.E:Ao ------ -----6soo _____ 137oo- ·· ------15aoo ______ 1s3oo 

MAGNESIUM . -- ----~--1640000---'---4540()() .. - --418o6o ____ , ___ 482000 
MANGANESE ___________ -----~-1o4ooo ________ 736oif ··- · ·--461-oo- ---- 294ooo 

MERcu-Rv- - -- - --- · NoTioofu·---- -- siao· - No [48] u No r211 u 

POTASSIUM- ~ ---7616oo- ---- 299ooo 371000- 287000 
sELENiuM -- ··· -- - No r1 oooflT -- --t-J~::>rs9a] u No rs26]t.T --- t.Jo [796] u 
siLvER--- ---No Uooo1 u -- - -- 128o - -58 No [401 u 
STRONTIUM .. -------38100 ______ ND (164QO]Li. ND [15866]lj. 17200 
---------- ------------~---------~------------- ------- -·--- - ---
ZINC 41900 34600 15400 39300 

; 
f1' 
~ 

513oooo 64ooooo 697oooo - ,_ ·-s29oooo--~----i7"7oooo--~----1-18ooooo--

No [5400] U ND [5340] U ND [5840]-u -ND [4~~~J g·-~-~ND- ~~7()org-·-~~-ND-f7880j3J·--
1810 1230 8440 658 3110 3590 

No (95~oo] u No [116ooo] u : N_[)_L1__~o~~~LL1 :_No[9oiriofu -No r27~E-~oJD~~~ff9oooofu 
3430 3200 4880 3040 5870 5870 

- ------·-- ---- -~--~- ---·-·----~------~--

60000000 ~81000 693000 1730000 2580000 1860000 
7830 
3160 

ND [5240] U 
9770000 

21400 
545000 
639000 

ND [51] U 
241000 

ND (540] U 
ND [27] U 

ND [112000] U 
27400 

9290 
6700 

ND [5950] U 
10200000 

32800 
348000 
417000 

ND [58] U 
304000 

ND [534] U 
93 

ND [13900] U 
16700 

13000 
6480 

------------- --·--

ND [9900] U 
. - ·-- -------- --~ 

16900000 
18800 

2230000 

7170 
4450 

ND [7450] U 
9150000 

11200 
786000 

9920 15400 
6330 2880 

-----------------
ND [8580] U ND [9810] U 
--------------
21800000 19500000 
--·-· -----~' -----

15500 19600 
731000 725000 

92400 59600 117000 122000 
·------ ------------+-·---- -- -----------~----

ND [56] U NO [55] U NO [50] U ND [53] U 
---- - -- - -~-------~------ ---~--------------

547000 355000 304000 437000 
- ----------~ -+---------------------~-----

ND J~84] U ND (454] U • __ !'!~J570] U ____ ND [~~-~-
ND (29] U 73 NO [28] U ND [39] U 
------ -- ----- - -

ND [321 00] U ND [75400] U • ND [236000] U ND [257000] U 
487oo- ---~- ·---n5oo --·r--- 212~-~ --273oo-

0 
l'\.j 

00 
0 
00 
-.....:J 



Metals in Phase I Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

~_ocati~n: __ ~ --~-~----~~S76-0_~---L LI-!~~~6--0~~L L_ti-S76~~~- ~ -~H-~~6-_()2 ___ LH-57~-01 . LH-S_77-01 . Ui-~77-01 ___ "~~!:i_-S77-0_3 __ ~~ti_::S77-02 1 LH-S77-02 
Sample Number: ! LH-576-01_3 I LH-S76-02_1 . LH-S76-02_2 LH-S76-02_3 LH-S77-01_1 LH-S77-01_2 . LH-S77-01_3 • LH-S77-02_1 I LH-S77-02_2 I LH-S77-02_3 
-----~-~-~-~~-~~----------~-----------------------~---------~--~- -- --------- ···---·---- ---- ......... ·-------------- ----·---~-----'·-~-~----=-===--1------

~~~~_!mpled: ________ __; __ 06/~!_!~~-"---~-~3_~~~~~--+--~6/26/199~-~ 06/26/1993 06/26/1993 06/26/1993 .. ~6/~6/19~~--~~~~~/19~~1-~~/26/1993 1 06/26/1993 

~~;~i~~\JNITs:TiGIKG·---c------~~~----L-- ~.50 ____ --·-- _ 5.50 7.00 0.50 1.50 5.50 _ ·--~-~-~~---i------- 2~~~~-- 5.50 

~~~~INu~-=-~- == ~====~=-=-=-127ooooo==1 ~!~~()~-=== -_~2fooo_o~ 111 ooo~<?_ ___ 1 ~_4o~~~o ~~3~o~o ~ --=1a~~oo9o_~==---~~~~§E.--t.=a€i3oooo I-138oOoOO-~ 
}\_N~-~~_9~'f' __ _ _ _ _ __ ~--f\J_[)[~~30J_U -~- ND !6~80] U __ .[ N[) [5500JU _ ND [6500] U . ND [6100] U . ND [~800] U . __ ~~ [6~40] U . N~ [~~40]_l:l_: __ N[)J~1-~~!.Y __ L_~[){6~~~-
ARSENIC ' 1440 . 5550 1160 1760 9120 2580 1030 3280 ! 1550 ~ 3110 
BARIUM ____ -- -- -- - ---~ ND [64400] U ~ ND [1430000] U 1 ND [102000] U ND [79800] U ND [73800] U ND [136000] U: ND [144000] U' ND [629oojiT. NO f883ooTu I NO f89()oofu 
cADMIUM _____ -~------~-397o __________ s2ori-- --·------324o- --- · 4o6o - ---· - -- aa8o- ,. · --- 36so - - - --4oao· ----- ~~52?o_____ 287o ' - -536o--

~~Lc_~M -- ==-----=:~=--=-=99~~~ao:: __ ~---- 1~~~~9-~=-~---- ~~o_9~o 1o3oooo 169oooo .701ooo 67~~~9 ____ ~:--~~2ooooo-=-:-~16~oo001 ___ 181-oooo-~ 
CHROMIUM, TOTAL 9870 14700 11000 10400 22500 18600 12100 13500 9950 . 15700 
cos.A:u________________ 638o -----3soo________ 644o 699o · - --- --- 595-o 21oo · -- ---6346- ---" --- ---3180 --~ -1840~~7f6o-

coPPER _ _ --------'-ND[9390J u -· ~ND[82oofu ___ Nri-[1oooo]u No [7150J u No [5250J u ·H-ND (585oJ-u - ·r;.ioT113oofiT: ND[5o7oJ u · No [5590J u I No [1o9oo1 u 
IRON----~-- 123ooooo ·--- -178oo<>oo ___ -952oooo 126ooooo 333ooooo --- -989ooo6 ·- -123ooooo----1-85ooooo~-911oooo ! 173ooooo · 

---------~~---------'------- ---------~----~ ----- - - -- ----------------- -- --~-------~------- I 

!:_~}\_1? __ ~--~----------~?50~--- --· ____ ~~20~~----- __ 1~~~0 17900 2680~ .1 ?~oo _______ 3.~~~~---~---~1790~-- 15700 I 18400 
MAGNESIUM . 911000 825000 967000 1100000 545000 424000 1~~~0~~ __ , ______ '!_3300E__ 521000 ! 795000 
MANGANESE 18200 70700 23800 33800 

No [53fu ~,---~No wn u 72 107 
-------·--·----··-- -- ·--·--·--

MERCURY 
-- -~---- - . ------

POTASSIUM 304000 485000 349000 364000 
···-···· - -- _._ ___ -- -- -. 

SELENIUM 602 ND [698] U ND [550] U ND [650] U 
SILVER_______ - . -- -- --- -----1 TiD --- -·: - 45 30 ND [32] u 
-~-~--------~--- ----~_____; ___________________ _._ ___ -· --- -- ----------·- ----- --
STRONTIUM ND [23500] U ND [890000] U ND [23200] U ND [30900] U 
z~---~-----~ --r --25w_o_ · 324oo _______ - ---292oo · 2a1oo 

Q 
Q a t;, 
t~ 

162000 98600 38900 138000 ' 157000 135000 

69 NDJ54] U ~DJ~~u --~_--N~J4~_[Q_=~ND[56] U ND [55] U 
355000 268000 522000 417000 450000 598000 

ND [61 OJ u ND (~80] u ND_l~~~f q~_: _-_!Jo -[S~~f:U-~ _f-J~_l518] u ND[654]u __ _ 
ND [30] U 21 51 ND [25] U ND [26] U ND [33] U 

ND [46400] U ND [64000] Li ----No·na5ooTu- ND [22600] U ND [57200] U i ND [28000] U 
- 352oo - 187oo --- ·---- 354oo -~--- 325oo 238oo ! 322oo 

0 
N 
00 
0 
CXJ 
co 



Location: LH-578-01 : LH-578-01 
sampfe Number: -- t:.ti:s-is=of._T---~--l.H-~s7s-o{~2 

Metals in Phase I Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

LH-578-01 
LH-S78-01_3 

~~te~~~~~~~~ --___ _ -----~-~7J24!l~-~~~=r=_-_E?I~4~~~~-- --- 07/24/1993 

LH-S79-01 
LH-579-01_1 
07/24/1993 

0.50 

LH-579-01 
LH-579-01_2 
07/24/1993 

3.00 Depth (ft.): 0.50 : 3.00 15.00 

LH-580-01 LH-580-01 LH-581-01 LH-581-01 
LH-580-01 1 I LH-580-01 2 ; LH-581-01 1 : LH-581-01 2 
o7n4T1s93- - _., --- ··a7/24/1s93 _J. __ ·a7/23i19s3 --'" ·a7723/1s93 

. ·- - --~-----------·---·-·----..l..---- ----··-------- --- ----------
0.50 8.00 0.50 5.00 

METALS~U-NITS:UGfKG·-·- -----------:----- ---- ' I 

.A.i.."uMINLIM-- · -- ·-Nof222ooooo]U1 NoT47aoooo]u ··- No [436ooooJ u No [123oooooJ u · No [11-sooooofl.i- No [123oooooi u-~ ND[9256oooJ u · -- 6-86-oooD 265oooao 
------------· ------··- --------·-··-----+---------- -·------ ... --.. --· . . .. ---· .. -------- --·------------·-· -· ·--·-------~------------ --- . ----------

ANTIMONY N[)p~~9!1J __ ~-- NO [3000! U NO [3000] U NO [3000] U NO [3000J U NO [3000] U NDp~~~]LJ_ ___ N[) !JOOO] U NO !~g~_O]LJ__ 
ARSENIC 3000 2500 2000 3300 3500 3500 1200 2300 1700 
sARIDM ___ - -- a61oo- ---· - 1o1oo 373oo 114ooo 111ooc>- 973oo 136ooa··---- - s67oo 129ooo 
cA-DMIUM___ ----------No [1oooJ u ----"No[1-ooofu No [1ooo1 u No [1ooo1 u ND[1ooofu · · --N-o[1ooo]u N6[1oo0]-u~ "N6[10ooftT-"No[1DooJ u 
cACcluM 2o3oooo - ~- 241ooo 66aooo 135oooo 716ooo 1o3oooo -168ooo_o _____ 783ooo ______ 16-6oooo -
c·HRoMiu"M:-ror.A.L"____ - ---- 35400 _____ ·--- 12400 75oo 589oo 3·a3oo-- - 181 oo- ·-- . - ---149oo--;·----122oo____ -- 316oo -
co sALT------ - --- --4ooo ----N"o [1ooof u 69oo 52oo 12oo -94oo -- --- - -- ---123oo -~ --- noo ______ --99o_o __ 
coPPER____ ----- -165o6-- ---~----28oo 29oo 194ooo 65o-oo -·- --- -- 37oo ·- · ·- - · --103oo----,-- ---260o _____ ----670o--
IRON No[35ciooooO]uT"ND[12-1ooooo] u ·No [139oooooJ u · N0[239oooooJ u-No [2o3oooooflTr:Jo-[134ooooon:i·-·-N-r5[182oooooru--151ooooo ____ 263ooooo 

LEAD --81oa·----------24oo --- - -·-- ·· 3ooo · - 406oo · 64oo- - · · - -49oo - ------ 2-1oo ______ 71oo ______ 10ooo-

MAGNESIUM 1540000 166000 711000 
- - -·----~------ ------- ---

MANGANESE 103000 18100 223000 
MERcuRv- - --- --- ------- -No Hoaru·-·-"No [100] u NO [100] U 

- ---------- --- --~-- ------ --·------

POTASSIUM 970000 782000 271000 
---------- --------~-1------·----~-- .. 

SELENIUM NO [1 000] U ND [1 000] U NO [1000] U 
------~-~--------------·-------·-- --·- - - - -- -

SILVER 

563000 
211000 

NO [100] U 
827000 

NO [1000] U 

611oc)o -- -- --- · 5-66cioo --------- ----------·--- ---------------
1610000 409000 1900000 

356000 
NO [100] U 
1390000 

802000 
-----··- ---

ND [100] U 
633000 

NO [1000] U 
- --·-·····-·-·--·----

363000 337000 179000 
-------------·----- ---------- ---------·~ ---··--------

NO [100] U ND [100] U ND [100] U 
-69sooo ____ """ ··- -359ooo- · -· · ··121oooo 

NDTfooo] o- -N6[1oOO] u---NO [1000] u 
------------ -----·-----~---- --·---~-~--

NO [1000] U ND [1000] U NO [1000] U NO [1000] U 
----------- -·- -- --~--- -- --~----·------·--·-·------ - -- - -

STRONTIUM 17800 3600 15200 13900 

NO [1000] U 
9600 
10800 
150000 

NO [1000] U 
------- ·-·- ------

10500 
NO [1000] U NO [1000] U ND [1000] U 
---------------------- -- I 

28200 8900 30300 
ZINC 

0 
0 
0 
(..J ,_,., 
tJ 

-- -5o9ao· -- --· -- - - 59oo 27200 206000 22900 47500 19500 44900 

0 
l\:) 

00 
0 
00 
c..c 



Metals in Phase I Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Location: i LH-S81-01 i LH-S81-02 LH-S81-02 
sail11lle-Numiler:_____ --r- LH.:Ss1~o1~3--~: -IIi-ss1=o2~f --· __ -cti:sa1:o2~2 

LH-S81-02 . LH-S82-01 LH-S82-01 i LH-S82-01 I LH-S82-02 i LH-S82-02 

L~;~~:;~!;' ...• L~7~~~:!31 L~~~!!•ll~7~~;:!, 'I L~;~~~~~!:f~;~~~{ oaiesa-mpieCi: -----------:----- o7t23t1993 -~~o7/23t1993 --,- --o7i23t1993 --- -

~~;~t~·~~N~~~~~;~G--~=~-~---~~~--~=--=~--- ~~~=-~== --~ -5.00 -
9.oo o.5o 6.oo i 14.oo 2.5o ! 6.oo 

-- ---·-t - --------~--. -------

.A.L.DM'INurvi -------------nJo[13-ooooooJut-~.lo-[546oooO]li_;_ND[123oooooJ u · 
ANTIM-ONY-------------,---N-D-[3oo6]U-~--~.i5[3ooo] u -- --No-[36oo]li -

------- --·· -· -
ARSENIC 2800 , 2000 2700 

- ---------------------------- -------- --- _____ )_ ___________ ---------- ---·- - -

BARIUM 453000 69500 256000 
c.AorV1TuM ---------------------No[_1_ooo]u--~NOffoooJ u- -- -No rfooo1 u 
----- -----·- ------- ·-------·--- ------- ----------------- - -- -- --

CALCIUM 1620000 956000 2250000 
ctiROMiurV1~roTAL _________ 19ooo -----r--1o2oo ______ --- 18100 

-------~ ----------------..--- ----

COBALT 12400 6600 11300 

NO [8490000] U 
NO [3000] U 

1800 
66000 

NO [1000] U 
1100000 
11300 
13900 

COPP~-- -- --- -------- -5Koo --- ------32oo ---- - ---- 6000 41 oo 

iRON--------------------ND [162000oofu.,.. NO [1 01 ooooojlT.-NO (16900000] U --ND [111ooooo] U 
LEAD ·------- --~~------1o2oo -----,-----79oo--·--··- -- -92oo - ·- -· -- 1ooo 
------------ -----------------------------·-·-----------~-~---··-···----------- ·······--·------- -

MAGNESIUM 1390000 391000 1320000 1230000 
---------------------------·-··--------------- --------------~---------------------- ---------- ----··- -- -- - - -----
MANGANESE 285000 27 4000 313000 119000 
MERCU-RY-----------·--No(1oo)lT- --ND[16-6)u ________ ND(1ooj0- -· ND[10ofu 

----------- .. --- ----· --- ------ -- - -- -- - - . 

POTASSIUM 795000 317000 768000 734000 
----~----·- ----------------· ------- --------- -------------·---------

SELENIUM NO [1000] U NO [1000) U NO [1000] U NO [1000] U 
--~--------- ----------------------------- -

SILVER NO [1000] U NO [1000] U NO [1000] U NO [1000] U 
--------- ---- ---------------------- ----~----------- ------- -- -- -- -----

STRONTIUM 
-----
ZINC 

o· 
0 
0 
~ 
~ 
0 

27700 8100 23800 19300 
----------------·-···-------- --~----------- --

36800 13900 42900 39100 

8830000 -213o<>ooo +-- 664oooo--]-- 972oooo- -~ -- -162ooooo ___ _ 

NO [3000] u NO [3006flTi- NO [3000] u i NO [3000] u TND [3-000] u 
.. ' - ------1- ---------- ---;-------------------

2800 2200 : 2200 ! 2400 ' 1000 
-.-.-:- -- ------ --- _____ j_ ____ ---. ---- - _, __ ------------

154000 781 000 : 184000 i 67300 ' 300000 
Nf> [1ooo1 u -No [1ooo]TI-~--ND [1ooQfUTNri[1ooo)u- 1 No [1ooo1 lT 

. . - . - -- -------- -----,-------. - --+------------·------------
24900.00 2780000 927000 . 1860000 2180000 

19300 
13200 
7000 

18600000 
9300 

919000 
210000 

NO [100] U 
526000 

ND [1000] U 
NO [1000] U 

23800 
43900 

--· ----- -- -----...-----~---~~---- ----·---

22800 11400 15300 17500 
18000 36200 6600 9200 
7500 4800 5700 5500 

24~0_()_~~ -'---~ 3~Q~~~--1 ~8ooo~g__ 149ooooo 
11100 12700 8600 14300 

241 ooo6------~9oaooo _____ %2ooo- --139oooo -
-------- ---------- -------------- -----------

127000 1070000 161000 196000 
Nt:ff19o}l[=---~~ [10~~-~ NO (1oofli _____ ND[100] U 

1250000 450000 571000 690000 
- ---~---- - --------------- ·------

NO [1000] U NO [1000] U • NO [1000] U NO [1000] U 

No r1o~oj~ __ !'J_~_naoo) u ---H~_flooo!~-=N~[1oo~J u-
618oo 21600 28600 42ooo 
555oo ------ --411oo~---2s4oo 3o8oo ~ 

0 
l\J 
00 
0 
CD 
0 



Metals in Phase I Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

LH-S83-01 LH-S83-01 LH-S83-02 ' LH-S83-02 LH-S84-01 LH-S84-01 . LH-S85-01 j_ __ ':_':!_::_S85-02 I LH-S86-01 

---~L~~B:~~~~o2:~:~Ll-~~8~:~1}·: LH-~83-~~~~ ui-S8l-02,1_: ~H-S83-02_2 . LH-S84-01_,.1 : LH-S84-01_)~~-q:(~~~~~}--~~~~=frLH~~-~6_:~1~!. 
Location: 

----------- - --------- ---
LH-S82-02 

Sample Number: 
~---------- ·-··--·--·- ------ ---··-·-···· 

' 07/24/19~3- _,_ 07/~~/1993 07/23/1993 ~--- 07/23/1993 07/23/1993 07/21/1993 07/21/19_93 ·- ~6!~~19~~-+_(>_6/26/_1!9_3 __ l~~3_!~~~~-

o.oo 0.50 8.00 0.50 8.00 0.50 3.00 . -~3~_()_ _ _J_ ____ ~:~~--------l ----- -~:~~ ----1 

Date Sampled: 
-- -- --- -----

Depth (ft.): 
METALS ~-uNirs·:-u<3ik-ci -·-
ALUMINUM _ -- ~ r\f6-[142Cl00) u·-1-6700000 5200000 12600000 
ANT1f .... 1c)Nv ____ -- --- No [6oooofu-No[3oooi u No [3ooofu -·-t-Jo (3ooo) u 

~_RsE:Nic ·No]~-~~oftT -- 3ooo 1100 37oo 
BARIUM NO [5000) U 133000 54700 26900 
cADMiuM ___ -- -- ------NoHaoo-Qfu·--·No [1oooru- No Fooofu·- No r1ooo1 u 
------ --- ----- - ------
CALCIUM NO [200000] U 1480000 456000 800000 

-~- - ~-- -- -----·------- --- --·-- ---------- - -· 

CHROMIUM, TOTAL NO [10000] U 21900 9400 31500 
coooT- ----- No [10ooo1 u 63oo-- -- -- 4ioo-- -~ 12oo 
COPPER - - - ----ND[1 0000) U ----- -42oa··-- -~ . . -3()()() ____ -. 2300 

IRON-----·---- -- -- -------ND [399oi:lof0-- -19300000~ - --7i40000______ 22800000 
------~--------- ----- ------------------ ~----------------

LEAD NO [5000) U 6300 3300 

~AG~SIU~==-=· ------~D [200~~~L~~ SO!~~~ - -· 6470_~~-~--
MANGANESE ND [1 0000) U 456000 36300 
------------- ---------·-·-------------- ----- . ---------- -- -~--------

MERCURY ND [200] U ND [1 00) U ND [1 00] U 
----------- - ------------ ------------~--"------- -- --- . ----- ----- ----

6400 

468000 

27700 

ND [100] U 

POTASSIUM NO [200000) U 738000 355000 574000 
----------•• • -· --- -- ----·------·- -·-·-- -· •-·-·- -----·-- ·T • • -•••• ••----- •-• •• • -

SELENIUM NO [2000] U ND [1 000) U ND [1 000) U NO [1 000] U 
SILVER-- - ----NoTiaoooru-·No [10ooru ___ NoUoooJu ~No[1ooo1 u 

- ----- -------------------------- ------ ---- ---------. -. ---- -- ----

STRONTIUM NO [10000) U 18700 13900 12800 
------------- --- ---------····-------- ---

ZINC NO [1 0000] U 25300 

0 g 
(.) 
~ 
~ ... 

23300 12800 

i I 

s88oooo 6o4oooo 163ooooo · 679oooa-t---162oooo<f r- ·s49o6oo· 

NO [3000) U NO [3000] U- ·: -NO [3000) U --~ NDJ41 ~0!_!!_1 NO !402onJ--:-=-N~T3~00) U __ 
2200 2500 3400 ' 2340 i 1150 . 4000 

461oo _No [923goJ u:_No l?~~o~L~:-N·o [638oo]DTNo[11?ooo] t..i~ --1o9ooo 

NO [1000) U _-NO [1000) U . NO [~000) U . ND!~~~0)~~[46~~L~--~-~l1E00)~--
694000 88POOO 2370000 816000 ! 1230000 1420000 

9500 

6200 

5600 

11800000 

3700 

704000 

44700 

ND [100] U 

411000 

No rf240o1li · No [173ooru··- -1o70()--r--f46oo-- ----- --19saa··--
____ ----- ---- --- --

12400 10500 8790 6330 NO [1 000) U 
----------- -··-- ------ -·· 

4300 6300 NO [5330] U NO [8740] U 4300 
10000000 

11700 

340000 

881000 

ND [4700] U 

339000 

19900000 17100000 16700000 21000000 
11300 

918000 

13600 26800 27000 
433000 -+,--11-7-0000 __ ;__ __ 373000--

9~ 1_9~_ _ ----2osooo_T ___ 674oo~~=~=-- 11soo ~= _ 
NO [1 00] u ND [60] u I ND [57] u ND [1 00] u 

1030000 ----- 300000--i ---652000 ______ 390000 -

ND [1000) U ND [1000] U 
- - --------- ·----------+------- ----~-----~-

NO [1000) U . NO [418) U I NO [402) U • NO [1000) U 
- --- -- ----

NO [1000) U NO [1000) U N-D [16oo)t.i . NO [44] u . NO [24] u -ND(1ooo) u 
--- -------- -- - --------------

17000 8000 15600 ND [8670] U NO [24500) U 182000 
--- -- ------·-·-------

26000 13200 28500 15700 29900 9500 

0 
l'V 
00 
0 
c.o 
~ 



Metals in Phase I Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Location: LH-586-01 LH-586-02 LH-586-02 LH-586-02 LH-587-01 LH-587-01 LH-588-01 LH-588-01 1 LH-588-01 i LH-588-02 
------------~------ -------------------+-- -------- -,---- · ---- --i -------- ---~---L--- ------------- ·~-~--- ___ _ 
~-~!!l_E!!_t-!1.111'\~er~ _____ ;_ L_H_-5~-~--01 ___ 2 i LH_-_5~~_-0_2 __ 1_._!-_I-i~_8_~~~::-:~ __ :_ ~.-t-58~-02-::3 _ LH-5~7-01_~2 LH-587-~1:c: 1 _ ~H--~~~-~1=1--: ~H_~8_8-_01_1j__!-t:!_~~88~~1-~--~ _LH_-_58_8_-0_2_1 

~~-~e ~~~pl~d: ___ , __ ()!_!27/1993 lo7J2?!!~~-+--0!!3_7!1_~~~--~071~7!1993 06/26/1993 07/22/1993 I 07/22!1993 07/2~-~~ _l__~!'~~~-1~~~-~/22/1993 
Depth (ft.): 7.00 i 0.50 i 4.00 7.00 2.50 0.50 0.50 4.00 ! 6.00 I 0.50 
METALS-~ TJNiis: UGJKG -c--- --- ----------t-- ----- - --- --· - - - - --- -- -- - - - ~ l -- - - -- --- T-- -- -- ---- ~~-------
ALUMiNUrvf - ~- 515-oooo-~~ -- 642oooo ·- 1oaooooo 565oooo 816oooo 142oooo0 135ooooo -~ - 212ooooo- --t --185ooooo----:---128ooooo 
--------~------- - ----------~~------~- --~--------L--------- -- - -- ··-- ---- ---·-·---------...... ---·--·- -------L--~--- ----+-----
ANTIMONY NO [3000) u . NO [3000) u I NO [3000] u NO [3000] u NO [4320] u NO (3000] u NO [3000] u NO [3000] u i NO [3000] u NO [3000] u 
ARSENic - ---23oo ___ -- -4ooo ---; 31oo 29oo 218o 14oo 12oo ------ 2ooo·---T--~19oo·-- ·: 11oo 

-- --L---------~--------_;_ __ ---- ------ _____ .....,...__- - -- --------· --- --------------------------------------·---------

BARIUM 117000 117000 481000 89500 NO (84300] U 80700 394000 91800 I 128000 104000 
CADMIUM --------~m-11oooJ D-T-~io[foooJ u~-r'lo-(fooo] u No [1ooo1 u No 121oofu -- No 1100oJ u No (1ooofu--~N"o·n·aaofuTNoTtooOfu~1oooJ u 

____ ___ _ _____ --~~~oo---=-~~:1~~~ooo~ _: 2o4oooo · 941ooo 181~oo0 14~99oo 24~ooo~~~-~=-1o2~~~~==---a92-~o--~ ~fssoooo-
--- ·--·-·---~----

CALCIUM 
cHRoMiuM. TOTAL 8900 I 27500 145oo 8700 119oo 208oo 14100 3150o 181oo 183oo 
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 

9300 
--,- --146oo--~--760o _________ 317oo - · -------- ·- · --~ -- ~ · · --------- -- ----------------· --~~----

8190 8100 11700 10600 23600 11200 
-- --·-. -- ---------------

4400 3900 7400 
-- ----·-----~----------- ----- ----- ---------

11400000 21300000 18000000 
4300 

421000 
17000 

283000 
13800 

626000 

3400 
12300000 

6000 
440000 

NO (7B20] u 5600 9100 --- : . -4900 ~ :- --9SOO----~~ff100--
9730000- · 15466ooo - -- · · 1 i9oooo6-. ---254ooooo ! 22oooooo 1nooooo 1 

18666---· 21ooo - ----10100 ------97oo ~-~-19200 5ooo 
- ----.. -~ ----

380000 613000 1050000 887000 2170000 666000 
MANGANESE---- -- ~--~-----8366o ______ --597ooo_____ 225ooo --- - 1o2ooo 374ooo . 366060 _______ - 129ooo--~--15oooo --: 133ooo • 361ooo 

MERCURY~- -----~ - ---ND[160]u----~N6Foo]l.J ---NO [100]l( --·No [100] u- NO [51) u NO [100]"U - N-D-[100]LT_T __ Ni:5fi()ofu-:-No[10oTu-iNo[10ofU 
POTAssiuM-----~--- ~- · 437ooo-~-- -295ooo· 662oaa·- -- 457ooo 473ooo- 632-ooo ·-- · 754ooo-~---931ooo--:--112oooo- 622ooo 
SELENIUM-- ---·· ------NDT!OOO] Li---ND"[iOOO]li --·No[fooofu-- NO (1000] u -Nb [432]lT _j__ NO [1000ftJ·-- ND[10oo]-u-No [1000) u-~~ND (1000) iT1 NO [1000] u 
SILVER ------- -- -- ---~-r\fo[1oooju~----ND(1-ooo]u-~ND [1000] U ND [1000] U No(2-:ifu··--- -ND(1oooj l.J . ND [1oooju-~-ND (1ooofuj ND [1000] U ND [1000) u 
STRONTIU·M----------------~--18500 -~----126oo--~- -45166-- --265oo . --N-o(16ooo)u----~116oo-· -- ·- 26400 ~-----:---14000--~1 31500 14BOO 

---------- ---------------- -- ---------~-----~------~-----+-

ZINC 

0 
0 
0 r ... J 
'1 "·. 

43300 18100 38400 43600 23000 29600 45000 33400 i 72900 58900 

0 
N 
00 
0 
~ 
l'V 



Metals in Phase I Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: LH-588-02 I LH-588-02 i LH-589-01 LH-589-01 LH-589-02 LH-589-02 LH-590-01 LH-590-01 ! LH-590-02 i LH-590-02 
sample--Number:--- ---- -;-~_li:sas~o-2_2 1 tH=s-ss~o2=:n--i"H~s89-o1_1 LH-589-01_2 LH-589-02_1 LH-s89-o2:_:2-: i..t-s9o~o1=f 7 --tti-s9o:o1_2JtH-s9o-o2_1·-r-t:H~s9o:o~2-
oaie -saiTii)led-: ------ --- -;--o7J2211993--+ 07122/f993--'~o7i2111993 __ 0712111993- o712111993 o7J21-i1993- -- o7/2111993 ---~- -o7J21i199-3. ~-0712111993To7/2111993 --

~~f*~l~q~!~~~-~~fKi=----~~~~-~~= --f -~-~-~o!~~=-~}-~ - -o.5o_ ~ -- - 6.oo o.5o 6.oo -- -· -- -- - o.5o -~ ----- _-_- 8.oo~~~~ J~~~--~f-o_---~-----=~~~~~=~ 
ALUMINUM 40800000 : 23600000 12800000 19000000 8950000 18500000 8010000 6650000 i 9370000 - 5370000 
---------~------ -------------- -----------·------------- -- ----- ----- -------- - -- -- ---- -------- --------;- -- -- ---------- ----- ______________ ____(_________ ______ ------
ANTIMONY _ • __ N£:) ~~OO_O!~_j __ ~?09:00:00 NO [5200] U NO [3000] U NO [3000] U NO [3000] U _ . NO [3000] U . NO ~3000] Uj __ ~[)p~o~Ll) ___ :_N[)LJ~~-0] U_ 
ARSENIC NO [1000] U 1300 23100 3200 2700 3400 2400 1900 : 2600 , 1700 
sARiuM - -- --2c>2ooo- . 34sooo: -- ·No 11110oo] u-No [13oooo] u ·No 11o8ooo] u ·No 1121ooo1 u· No [-i41oooJ Li- ND(1o9orioJ uTNo (141oooruTN"oWa-3oofu 
CADMIUM___ -- ----NoT1ooOjuNo[1o-o6]U-- --15oo:oo:oo---- NO (1ooo]u - r\Jti[1ooo] u·.:-- NO [1o6oju ____ ND-[1ooofu ___ -N6[1ooojTT-:-r:fo[1ooo] u iNo (1ooO]u 

CALCIUM 3060000 - -·-- 2i60000 1590000 401000 1490000 -- 1~10000 1960000- - - -984000- -,---176o~--8640oO-
CHROMIUfv(TCrfAL - --- --2860o --------;--- -268ocf - --No !154oo]u-· No !1740DJ u · ND!1-2iooiu-- ND[161ooru-··- ND[128oo)tT~ No (11ooQfUT-N'o[1190oJ u 1 No !7900J u 
cos.A:L"r ____________ ----------1o4oo--:---1s3oo --- - 116oo- ------- 1-14oo - - - a1oo ____ -~- -1-o2oo-- ----11ooo----,------91oo--c--99oo , 53oo 

COPPER 
IRON 
LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
POTASSIUM 
SELENIUM 
---~---~--- -------------
SILVER 
------------
STRONTIUM 
ZINC 

0 
0 
0 
t.J 
c.J 
c..: 

7600 
22400000 

6800 
2400000 
43700 

NO [100] U 
··-- -- ~---

1870000 
---~-~---- -~- ··--

7300 
20900000 

13600 
2410000 
69500 

NO [100] U 
1340000 

NO [1 000] U NO [1 000] U 
- --- ---·--- -·--- ----- ~-- ----- - -

-~()_[100~1~--· N()J109~1 U 
47900 51100 

--- ----~---------

55600 62300 

7400 6900 
14400000 16900000 

-- ~-- - - -- -

25900 10000 
816000 2090000 
544000 91000 

·----. -- -

NO [100] U ND [100] U 
900000 1440000 

NO [100ojl.J- ,. N-D't1000] U 
-·- -- - --

ND [1000] U NO [1000) U 
12800 22400 
51600 55400 

5400 91oo 6ooo - ·- --- i1oo ----,---51oo----:--74oo--
12300000 2o5ooooo- --- -114ooooo _____ ---947oooo 1~125ooooo-: -75ooooo 

--------------------- ----1--------------_J_ ____ _ 

6900 8100 7900 5000 7000 4200 
838000 2560000 732000 634000 1170000 
393000 62ooo 619ooo ---ff9ooo --- 775ooo 71600 1 

NO [100) U 
623000 

NO [1 oO]u- . NO [1 00] u-- ·- N-rH1oo) u--·--t-tffiT1oo)O-;- NO [1 oofiT-
135oo(:lo ---- 54-8ooo --- 62-7ooo---~---5i30oO-· -543060--

---. --- ---- --·----- - --- - ---------- --~------ ______ ___________.__~- -----

NO [1000] U NO [1000] U NO [1000] U NO [1000] U NO [1000] U NO [1000] U 
---- -------- •... 

NO [1000] U No [1ooofQ=~_Nof1ooo]u~~--t.J-~Foo~lJ_} No 11-009l_U __ I:J~J.!9g~~-
19700 393oo 17500 25400 ' 15ooo 23ooo 

--~--____J_ I 
23500 52600 27100 40900 18900 39800 

0 
N 
~ 
0 
<c 
w 



Metals in Phase I Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: LH-S91-01 LH-S91-01 ; LH-S91-01 LH-591-02 
------ -------------- -------------- ------------:-+------------- - ---- ----- - ___ _;_ __ _ 
Sample Number: LH-S91-01 1 , LH-591-01 2 LH-S91-01 3 ' LH-S91-02 1 

LH-591-02 
LH-591-02_2 
07/24/1993 

5.50 

LH-591-02 LH-592-01 ' LH-S92-01 LH-S92-01 LH-S92-02 
--- - - ----. --------+----·----- -----·i···· -- ----- ------'----- . --------

LH-S91-02 3 LH-S92-01 1 · LH-S92-01 2 ' LH-592-01 3 LH-S92-02 1 ---------------- ________________________ __:::__;_ __________ --- :::--+----- --- ---- --~ -·----- --- . _...., 
Date Sampled: 07/23/1993 07/23/1993 . 07/23/1993 07/24/1993 
DE!iJt:ll--(ft.): ___ - -- --- -- --- ----().5o ______ ,_____ -5-.oo· ----T --- ·1o.4o - -· - -- -- o.5o 
METALs =·uNITs: uG-,t<"G --, --

07/24/1993 -;- ··o-7i2311ss3-to-7123/1993 r-o7i231199l ~---o7/23/199J 
-- - --- ----•-- -- --------------~----- ~·--T··--· -------····-·--·4-- -------------

10.00 0.50 i 6.50 . 10.50 0.50 
- --------·--- ------------------- _____ , ----- - ----------- ------- ---- -----

• • - - 1-- -----·-- ------· -----~ --------·- --------------
14400000 211 00000 4660000 ALUMINUM 

ANTIMONY -N[) -@~~-oro-- N~ [~g~ofQ-_~-}lo !~ooo] u 
NO [8210000] U NO [13300000] U • NO (4700000] U · 10600000 10700000 6380000 . 15000000 

ND (3oooJ u ND [3ooo) u · · ND (3ooof u -· NoT3o-ooru-!No--(3-ooofl:r-· ND-[3oooJLi_' __ NoT3oooJ u-

ARSENIC 
BARIUM 

25oo 25oo --· · - 23oo - 26oo · --;---12oo ___ : - 23oo ----- 250o __ _ 
85600 45000 5-9200-- -- t . 17000() --- . 99200- 96200 

_____ --~0~0 __ , N_I?!~OOO] U ND [1000] U 
83600 . 83700 64200 76400 

CADMIUM 
--- -- ------

CALCIUM 

- ----- -------------- ·-. --~---·---·-·------ ·---·-·---~------· -·-----------·--------

ND [1 000] ~ ND p ~~0! _lj__ _ . N~ [~O~OLU -~-!'JE p O~Oj~ __ N[) [1 000] ~-~-!'J~!~OOO] U 
1020000 • 456000 2120000 626000 673000 5130000 

----No[1ooQftT~No[1oooP.i iND (1oooro·-· No[iooofu 
23ooooo- -- · - 944ooo -- .,.. - · -481 o-oo 233oooo 

CHROMIUM, TOTAL 16600 18200 10000 13900 
6500 

188oo ·- ·· ---91oo- ---- - - -151oo ________ f316o-~. - -11-4oo ~· ---189oo-
-~ --------~--- --------~--------------+----- ---- -------------~-------~-- 97oo · ·-- ---·7aoo ______ 66o01 82oo 81oo 69oo COBALT 7500 7100 8600 

--------- -----·-

COPPER 7400 5700 2500 
- ------ --------- ---~- -

IRON 16600000 15400000 3650000 
------- ------------ ------------- . - ·-------- - - ---

LEAD 6600 3900 2800 

MAGNESIUM 1350000 1450000 700000 
-------------------------- ---- ------------------------

MANGANESE 135000 82700 12400 
---------- -- ------------------- ------------------- ---- --· --

MERCURY 
------ ------- f\J~l!~Ol U N[)J1 0~ U _ . __ t-J[) p_~O] U 
POTASSIUM 902000 859000 306000 
SELENIUM · --No[1o-oo] u No [1ooo) u · ND [1ooo1 u · 

--- -------------- - --- ---·· ----- -~--------------- --- --· 
SILVER ____ ._o_I\IEJ~~~OJ U N[)J1000] lJ ._Nf?J!_~~OJ u 
STRONTIUM 25200 24400 15800 

~ - --- -- -----

ZINC 40100 30800 25900 

---- ---- ----··-· --·-· ·-· ·--. -- ·--·-----· .. __________________ _ 
6300 8900 4000 5200 • 4900 . 7500 . 6000 

ND [153ooooo) u ND [174ooooofu ·No [9oooooo(U~ -1-34ooooo-,--1-170oooo ~---13oooooa·"'--162ooooo-
88oo 87oo -- · 96oo ______ "- ---74oo --------53oo~----59oo ----- 89oo 

947000 
113000 

NO [100] U 
570000 

ND [1000] U 
ND [1000) U 

19400 
26600 

1550000 
26800 

ND [100] U 
700000 

ND [1000] U 
ND (1000] U 

21800 
40000 

743000 922000 1420000 . 1170000 923000 
·- -··---~-----· ·--- -- ·- ---~----- ..... -------~----·--·· ·--

20300 117000 33700 52000 : 223000 
ND 110oJ u ND [1oof-,T~-N-ofioO]u ___ N'ofiooju_, __ ~m [1oQfD-

39aooo ______ 54-soocf · · 556ooo-~ ·· 4?2ooo---;------719~ 
-- --- ·-· ·-·-----------~--··-----·- - -------·---------------------------

ND [1000J l.l ____ NI:)J10~~!'! _____ f\II:)J~~~~- ND pgoo) u~ t-J£:) !_1000J _l.l_ 
ND [1000] U ND [1000) U ND [1000] U ND [1000] U ND [1000] U 

· 1_2_2oo _____ -2o3oo-~--- 237oo ___ · --21_soo _____ 1_99oo-

20300 33400 -369oo-- · - -- 348oo 383oo 

0 
N 
co 
i 

0 
0 
0 
tJ 
GJ 
~ • 



Metals in Phase I Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: LH-592-02 LH-592-02 LH-593-01 LH-593-01 
------~---------~----~-·- ·----+---------~- ----+--;- -------- -·- - -~----- -- ---
Sample Number: LH-592-02_2 ! LH-592-02_3 LH-593-01_1 LH-593-01_2 
oa-ie samiiie~ci:~----- -----~ -- --o7/23T1-993~-t-- -o712311993_T__ · -o7/24i1993 ---·--·---

07/24/1993 oe!iill(ft.f ____ -- - - - -------s.5o ----~---- 1o.so· -- - - o.5o 4.50 
METALS~-UNiTS: UG7KG ---------------~---- --

___ - --------- - ~- ---- --------
ALUMINUM 14400000 4500000 NO [9630000] U NO [9300000] U 
ANTIMONY ______ ~--~-~--No[3oooTu- ---t-ro-[3cioo]u··-- No[3-ocioTu ·- -No[3ooofu 
ARSE-N-Ic--- - -woo-- ----ND[16o-6j u - 27oo- -- --,-- -- 2300 
BARiuM--~- - ------- -------1-o2ooo- ---- ---82466- 898o() ·- --- 9oooo 

CA-DMIU~- - -----No [1 ooo]i.T NoT1o66fu - - Nb [1ooofu ND[1 0001 u 
--- - -- ·-·- ----

CALCIUM 609000 233000 1240000 1250000 
-~--~ --·----·-- ------ -- ~---·--·-------- ------·- -----------

CHROMIUM, ~0!~~- ________ !43~----"---~~~00 _ 15800 17500 

COBALT 9300 6000 10800 15700 

LH-593-01 

LH-593-01_3 
07/24/1993 

12.50 

NO [942000] U 

NO [3000] U 
NO [1000] U 

6700 

NO [1000] U 

155000 

2800 

2400 

COPPER 5700 7100 4500 3400 1100 
- -------------- --- ----------··----·- - - -- - ----------- -----· --- --------------- ----- . -

IRON 1_1~9~~~9- __ ~!~500~~~- _NO ~1-~900001_~ _ ~D J13?9_9900Jl} _NO [1670000] U 
LEAD 10300 3000 9100 8700 1800 
I---,--::----- -- -~--------
MAGNESIUM 1610000 504000 
-------~---------------- --- ------- - -- -----------
MANGANESE 58300 51900 
~ ----------------- -- - --- ---- ------ ---------~-------- --- --~ ---~ 

MERCURY NO [100] U NO [100] U 
- -------· --. ~- - ---~--~--- --- ~-- -------------

POTASSIUM 791000 282000 
SELENIUM -- --------- ---ND(1-ooo]U ____ r\fb(1ooo] U 

---- ------~-~~------~---~-------
SILVER NO [1000] U NO [1000] U 
----~ ----~~-~---- ~----------------- ------------
STRONTIUM 25100 9100 

ZINC 38100 27700 

0 
0 
0 

""" ~ Cfl 

679ooo - - ·-- -- --s3-4ooo 

360000 528000 
-- ------------ .....____ ---- --

NO [100] U NO [100] U 
- ---- ------

633000 594000 

NO [1 000] U NO [1 000] U 
--------------------- ----- -----

NO [1 000] U NO [1 000] U 
- --------·---------------- --·- -----

11700 9300 
-- --
20200 20000 

159000 

8700 

NO [100] U 

108000 

NO [1000] U 

NO [1000] U 

2700 

5400 

LH-593-02 

LH-593-02 _1 
07/24/1993 

0.50 

U·i-S_~~~~--_L~LH-WR~1 ?:~!-~-- ~':!~\/\!~~_!?~!- __ 1 
t.. · 

LH-593-02_2 i LH-WRS17-01_1 i LH-WRS17-01_2 
-o7124t1993 ~--<mi2i199~3 -~. -o7t22i1993 

.... -- --- --- --~~-1---~----------!------- ---~-----
3.00 : 0.50 4.00 

·--· ________ _j ________ ---------+------- ----------------1 

N[)J79~~~~~~- ~~t?I1~~~ooo] u-r---1 o4ooa~o- -==-=-l~~~~~o- -~--
No [3000] U NO [3000] U ! 6300 , NO [3000] U 

32oo ··- - 2oao--~;-~-----264oo- ·--T--~--- 2aoa·----
~ ~----<----~~-------·------------ ------------~--

78900 45800 42600 171000 
----- -- -- - -- -----

NO [1000] U NO [1000] U · NO [1000] U NO [1000] U 
-- -- --~--- __j_ __________ ------- --- -- --r---· --· ------------~-------

2380000 896000 785000 419000 

12400 15100 41500 30100 
11600 5500 4500 ' 11400 

---------~------l-----------------..:.-------- --------~--

4600 3800 ' NO [1 000] U • 7600 
--··- --- ---- --------------.--~-~--~---------+·----------~· 

NO [13800000] u NO [1 0300000] u : 32400000 I 30500000 
- ---···· ---- -------r---·-------~---

12100 6700 128100 I 13700 
603000 621000 288000 ~---- 26_9_0-00_0 __ 

348000 

NO [100] U 

481000 
NO [1000] U 

NO [1000] U 

12200 
22000 

-· -------------~------------_J__ ______ ~----· 

136000 234000 68600 
ND [10~-,--- ND(106]Lf--r- -ND [100] U -

- · -- 876-ooo 208o6o ____ 7 _____ {68oooo --

j,fo[1oo-6] u--~uoooTu ______ No-[1 ooo1 u -~ 

·----No [1ooo1 u No [10oo] u--~---No[1oQOfU 
~-----7300 --·--~00----~--29300--

20900 52100 51400 

0 
l\:) 

00 
0 
co 
CJ1 



Location: LH-WRS18-01 ! LH-WRS18-01 
--------~------ ------+ -----------~-----:-1------------ -·· --

~_l!lp_!!_~ll_":l~!_:____ __ _ _ _ _J_~H-~~~!~~~ ::o 1_] ~:\j\'~~1__8-~1_2 
Date Sampled: 06/26/1993 06/26/1993 

?eP!~ !~I-=~~~~~~~- ---~-~~=-==~5o----=J ___ =:=_3_~~~~~--~~--
METALs ·UNITS: UG/KG • 
ALUMINUM-- -- - -- ~-- --- 7580000----~--1-2500000-

ANiiM:oNv --- - _,_No[494ofu -- ' -- No 14-soofu- ---
___ - -- -- --- -------------------------+---------~---

ARSENIC 5530 I 2520 
-----~----------· -- -----·· -------------·-t·~------ ---- -
BARIUM -~- _ ND [76700) U ____._~D [70~9JlJ. 
CADMIUM 6740 . 3820 
c.A.i.:cluM -- ---~1"55-oooo----; 756ooo 
CHROMIUM, TOTAL -----184oo--~:-----169oo -- --
C6BAL T ------~-------- - 18500 -:---130oo-- - -
---------- ~ . - . ------ -------- --- ----------- --~--~----- --------- ---·- --
COPPER NO [4960] U • NO [7200) U 
------------------------ ----------------- --------·---- ----

IRON 24100000 16800000 
LEAD 20100 22300 
MAGNESIUM 640000 671000 
- ----------~-- --------- ---·-------------+--·------------·-- -----
MANGANESE 493000 261000 

~t~~~~-=-- ____ -~- ~:~~~~-~-Nl[51)~=~-=-=--- _NpJ~~f U 
POTASSIUM 279000 432000 
~--------- - ----------· ··-----------------------· ---------------
SELENIUM NO [494] U NO [450) U 

------- ·----~-----------~----------------------------· -
SILVER 3880 25 
-------------- ----- -----... ---------~-------------

STRONTIUM NO [16000) U NO [12400) U 
-~------------ -- -----------------~ ---------

ZINC 28300 21400 

0 
0 
0 
/:.) 
o:.._J 
C'"> 

Metals in Phase I Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

\ -

0 
N 
00 
0 
CQ 
en 





Metals in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: LHS-3-02 I LHS-3-03 LHS-3-04 LHS-3-05 LHS-3-06 LHS-3-07 LHS-3-08 LHS-3-09 : LHS-3-1 0 1 LHS-3-11 
~------- . ·--------------------- ------ -~--------------------L--~---------- -- ------ -------·- - -- -·- -- - - - ------------------- ... ----.!..----~----~---!-.....-------~ --------
Sample Number: LHS-3-02 

1 

LHS-3-03 , LHS-3-04 ' LHS-3-05 LHS-3-06 LHS-3-07 LHS-3-08 I LHS-3-09 : LHS-3-10 1 LHS-3-11 

D~-t_!~amE§-d~u-=-~=~=-~~~~E_1!~'1995 ~~!~o~B-~~~:=-:~ -~f/o~if9~(~~=- -o1io9/1995 01/09/1995 - ._: -01/1-0i1S95 -=-_()~~!~!~~~~-~~!~-'~~95 i _01/10/1995 r 01/10/1995 

-~~;~t-~~~=uNirs:-u-c;lt<G_r _____ o.oo ___ _;___ ____ ~~~~-- --:---------~:oo __ _ __ o.oo o.oo o.oo o.oo ---r --~=~~ ----~ __ -~~~----+--~~--
ALUMINuM --- --- --------1410oooo _____ a47ooo-<> - ;---ia9oooo-- · --a39oooo 1o4ooooo i79oooo 919oooo -1600oOoO-r1o10oooo-t--s93oooo-

1 ANTIM9_!:!'1'_ ----==-~=-~~~-!1 7200J~_i__t-jD [15~~~_l.J~ ; f'J~_ ~~~6~~IOL NoF34oo] uJ: N~ _[1o3oof 0J-~N-fJ_J~}~9oT0T~~-"[15~~~L~~-L!'l.E.!!.130oJ ~~ [6700J u~ i No (9200J uJ ~ 
ARSENIC 4400 J ' 4500 J • 4200 J 25700 J 4200 J ' 2100 J 1600 J I 5000 J I 3500 J I 2700 J 

~ARIU-~====~--=-=------~-:=~=-1-1-_!E_-~O-__ - __ ~, ----2-3i000--~=~1~_fo~~::~:-= - 38200 89200 ____ :---~- =~~~9~--==--~~9-~---~-- 49500 -r--- 61800-+i -----=-3--,---64------:cOO 
BERYLLIUM NA NA • NA NA NA .. NA NA i NA - NA - NA 
- ------ - - 1-- ------ __ ,_- ---. - - - -- --·----------------1----------------------l---------~~ 
CADMIUM ND [1700) U : ND [1600] U : ND [1600] U NO [1300] U ND [1000) U NP [1200) U NO [1500) U i NO [1100] U • NO [670] U i NO [920] U 
---~-- --·-- ----------· ---------------·--+------~- -- -·-------- ----- -------- ,---------------------

CALCIUM --·-------~----146000~- _1_1~~-0~-------~~~5!~----~---_?-~~~~~- 618000 2~~_9~9 ______ !_!~~~__L 68700~ 986000 496000 
CHROMIUM, TOTAL 14600 J . 12700 J 14700 J 37900 J 22800 J 8300 J 57200 J . 10700 J 22400 J 10500 J 
co sAL~- --- ----- ~---- --6ooa----;--·-4aoo-- --:-- ---4360 - - ------No [27oc5J u - NO [21 oO] u 25oo ·· -- -33oo- -- -:- No [23001 u 57oo : 15ooo 

- - ------- - ----- -------------~-~--------C-- ------r- I 
~~~~~= ---~- == =~~~----=956~~=~~-25466-=~~=- ~---~~o(=-~~ - 462o~_ ----- 641oo NO [2400] U 90800 • 4700 . 46200 : 9300 

IRON 10000000 , 8090000 9660000 47600000 7040000 - 666oooo 121oooo -- 696oooo 134ooooo · 7960000 
LEAD___ -- ---- ----- - -----36400---;---39660 _____ -r -- -- Bf1QQ-- - - 24500 ____ --. 162QQQ 14300 108000 14600 11400 10200 

- - --- ---- -- -- ---- -- - -- -499ooo-- -- 275ooo 255ooo 132oo0 MAGNESIUM 790000 488000 580000 341000 552000 472000 
-···-"- ---- --~-----------~--- ----------···---- -~------------------

MANGANESE 273000 J 1 05000 J 
------ ····-·-- -- -· - - -- --
198000 J 124000 J 63400 J 75200 J ·- 416oox--~-521oo::i--~-109ooo J- · so3ooo J 1 

I -----~-----------·------------ --------------
MERCURY NO [210] U 360 . 
~~ ---- --------------NA ___ ----·---- NA -c 

--- -- -----·--·--· - -

NO [180] U NO [120] U NO [170] U NO [85) U 
------- --- --. ----- ------

NA NA NA NA NICKEL 

-- ---~ 

___ -----~~0. _. ___ 0 __ JI_9 _____ ---'-_!'J_L?l!_!~]_~~ (86) U 
NA NA NA NA 

--~------

POTASSIUM --------- -686000 ___ --- --350000 459000- -· ND [268000)"U-- 21 fooo Ni5(237000] U 376000 340000 , 481000 383000 
SELENIUM -----------460J _________ 4iOJ-- 530J -- ·- -- -1000J 346.J- - -2-30J --480T--r-32o_J __ ~ 190J ___ 290J 
SILVER 26900 ,---N6[1"6oo) u -- -Ni5F6oof0 . -- f5()o NO- [1000] u ----NDft200] U No-fl56ofu-~-- NO [1100) U ND [670) u ND [920) U 
SODIUM ~---NA---. ------NA --- -~- --NA- -- -·- -- N-A-- - -- -NA-- - ---- ----NA - NA NA i NA · NA 

STRONTIUM : NO [17200)U-. --28400 -34300-- :--ND T134oo)"u NO [10300} U -ND[11800) U ·-ND(15300] U- ~-NO [11300] U t·--8200 -. NO [9200] U 
--~------------------------------------·-----·----------- +----- ----- ----·--- ------------- --- • - - -- --· ---- ----------"--------------,---~---

!_HALLIU~--- ______ _, NO [85900] U N[)l?~~O~)lJ L_ND [77~~0] U ____ t-40!~?~~0] U_ NDJ~1~~~] lj_~ f'J~ ~92~0] U . f'J~ [767991 l_!_: ___ ~~J~~~~~-]-~1-~J?l3_~~~l__l:Jj__ND ~5900] U 

~NAOlU_~ -----------·--~----~- N,A. _____ j --~~- _ ·---- NA NA -- ___ NA NA _ , ___ ___!:J_~-------· ___ N~ ____ NA _ 
ZINC 59000 145000 1 128000 161000 2330000 107000 402000 56300 i 37400 20200 

0 
0 
0 
GJ ..v 
Q!) 

0 
N 
00 
0 
~ 
00 



Metals in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: : LHS-3-12 LHS-3-13 , LHS-3-14 , LHS-3-15 LHS-3-16 LHS-3-17 LHS-3-18 LHS-3-19 . LHS-3-20 I LHS-3-21 
sample Numlle..-:--~-- -- ---~---LHs-3-12 -;---Iti-s:a:-13 -- T-u:ts-.-3:14____ -Ltis~3-15 LHs-3-16 LHs-3-17 LHs=3--1s~--- iHs--3-=:1-9~-"--LHs~3-2o 1 LHs-3-21 

!>~te ~!~_p_I!~~~=-=--~~--=~-=~~!~-~!!~~J -~!!~-~i!~~~-~-r-~-1!1011_~~~ ::-~01/1 o/1995 -·- o111 o119ss - -0111 o/1995 ~-o1 i1~L~~~~=--=~1~~~'1-~95 : ~!!!~!995To1 ifoii-995 _ 
Depth (ft.): . 0.00 ! 0.00 : 0.00 . 0.00 0.00 0.00 0.00 0.00 ; 0.00 ! 0.00 
-----------~---~------1--~--~----+----~--------------r--- ... ------- --·--- -. +· --·--· ---------------------~------·-__j______ ________ ~ 
METALS- UNITS: UG/KG • ; 1 , I 
----------------------- -- ·------ -----;·---·- --j---·------------ ~---~----- ·---:-- -- - .. -·--· -·· .. ------- - ----------------·------'------~ -+----
ALUM~UM~---- _____ ,· __ 214000~_1 __ _78600~~---i._-~~-5_0~~0~----i- _15150~~9 _ _11200090 _ _ 14800000 -" __ 18700000 8140000 • 5010000 ____L__!~100000 
Af'.J'fl~~t--J_~--- ____ i_NI:)J1_?~~-0!l!~~_!-J[)[~g~~UJ __ ND_p 1~00)UJ NO [9200) UJ: NO [7900] UJ _ ND (9900) UJ. ND [130_00J l!~ L ND p53~_0J l!J. N_~ !950~!_1J~-~ ND i180~!_lJ~ 
ARSENIC · 3100 J : 5200 J 3900 J 1600 J ' 6300 J 31800 J 9600 J 9600 J 1900 J 5900 J 

-- ----- --------+------~~-----

BARIUM 9600 i 48200 66800 

BERYLLIU~~-~~-~-~~-=-----:~~::--~~~-~ =--j=~~~=-- NA~---~ ~------ ~A 
CADMIUM ND [1200] U ND [2000) U ND [1200] U 
------------- ----------------- ---------- - -·-------- ------ -----~-- --------
CALCIUM 335000 1150000 1530000 

50100 
NA 

NO [920] U 
675000 

CHROMIUM, TOTAL _____________ 10BOO J- --- --37500 J-- --- -17-9oo J 8800 J 

78200 
NA 

ND [790] U 
1160000 

112ooo 11o-ooo-- --- -- s11oo-- ---6-lsoo---~. ~126ooo -
NA --- - -NA __________ NA ________ NA-- NA 

-- -· "·--------------~----~------------------

f\J.I? ~9~~Ll! _ _;__N_[)_~9~1~-~-~-[)~?..91.~ __ t:m [950) u 1 ND [1800] u 
3830000 956000 211 000 ' 1730000 5140000 

15aooJ~- --19-3ooT--~--57iooJ-·- 8o4oo -y~- 86oo J 20500 J 
------------- -- ·----·------~-~--- ·---·-·-~-----~---- -· --- ----- ----· --------------------------~----~--~------

COBALT ND [2400] U NO [4000] U 4200 3100 6300 5400 4700 8400 6200 6500 
COPPER ------- -------- -85o6-- --- --771oo - 13100 --- 4200 4900 --20900~------ -6-7500-~~. -----4000-~ 76500 17000 
IRoN- -----------------------·--714oooo _____ 121ooooo--~-- -128ooooo ---- -655oooo ··- ---1-46oo-ooo - --f57oOooo·- · 648ooooo 693ooooo 583oooo 167ooooo 
-------------·--- --------------~------------------- ------. --------·-· -- --- --. ------- -----------·- ,. --- ·-----1-----------------------------t-
LEAD 22000 94100 13900 24000 11400 1 41400 1 31600 1 0200 4 7700 40000 
---------· ·----· -~------·-·---~--,-----· ------------------ . ---- -------- ---- i -- ·---------------------~-------,----

MAGNESIUM 132000 494000 954000 394000 649000 . 867000 1160000 214000 459000 962000 
MAN<3ANE.8E _______ ~----2520oT ____ sosao·J 7oaOoJ _______ 191ooo-j ---36-6oooT 1s1ooo_T_ · 267oooT ______ 236ooo 247ooo 173ooo--
MERcuRv -----·-- ---34_o _______ Ni::>[21o)lf · Ni::>[13ofu ______ - -22o t-i611-4o]'u - - -140-- -- ·ND-[110JU------~.fo[100J u . No [130J u ND-[1701 u~ 
NICKEL --------NA _____________ NA----- NA- ----- . -NA ------ NA NA ___ c· ----NA~------ NA--~-. ~~ NA- NA 

POTASSIUM ND [244000] U 541000- -- 727000------- 363000 -531000- --625000- -- ---8j8ooO--ND-(1nooO] U----307000--533000 
I . --~--------------------- ___ _J__ - -- •. . - - ----- -- . -- - -- --------· -- -~----~ - ---------~ 

SELENIUM ND [140] UJ 490 J 250 J 200 J 290 J 620 J , 560 J . 520 J 360 J 690 J 
S-ILVER ---- ND [1-200] u----ND[2000] u ~--ND [1200) lT-- -NO (920] Lf ND[79ofu ND[99ofi.J -----22o6 ___ N6 [1-500) u--r--ND [950] u ND [1800] u 
SODIIJr~1--~------~---~NA-----------NA------ NA- ----- NA___ --NA---~- -NA-- --: --NA ______ ---NA----~-NA - NA 

STRONTIUM ---------------N-D[12200]U~NO [20oo6]u' ---16666- -··· ND[9266j u f3aa·o-- ---r 2-11-()o _____ f_ 16200 --- ---NbT86o6fu _____ ND(95oo] u :·-- 2=-=5.,-30cc-:O~-I 

THAL.uuM -----------~ No [610oo] u 'NDf10oooof'lfi ND[581 oo1 u --No-r4sa-oofl( No [393oo] u r ND-[494ooi D r-ND16490ofu--No [4-29oo] u __ ,_'Nb [473oo] u ; No [9o2oo1 u 
VANADI~-------~--<~--NA--- NA --,-----NA- -- --- --NA ----- --·-NA___ ·- NA----:--- --NA----~ -~--- NA ___ , ____ NA I NA 

ziNC---~-----------~:- -68o0o---~--326600 ---"--~-4f1oo - --· 27300 - --2-4-soo - - .. -1o9oao·- +--- 104000 _________ 157()()----r 173000 208000 

0 
0 
0 
'-' c.J 
tO 

0 
l'V 
00 
a 
co 
c.c 



Metals in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: i LHS-3-22 ! LHS-3-23 LHS-3-24 LHS-3-25 LHS-3-26 LHS-3-27 LHS-3-28 LHS-3-29 ; LHS-MW-28 ! LHS-MW-29 
sam pleNum bar:~~---~ ·;--THs-3-22-- :--ctis~J:23-~- .~ Liis~3-24 · __ ,- LHs-3-25 LHs-3-26 LHs-3-27 LHs-3-28 ~-:- i.iis-3~29--rt.tis-Mw2a·r i.iis:llllw29 
---~~------------______:----------------t-----------------t---·--------~- --------- ----· - -- -- --- - --~--L--~----------------'----~-

~~te Sa~p~~~--------~--1!_!~~-~/1~~~-f--~1~1~!~~95_~•- 0-~~~~/199~ ... _ 01/10/1995 01/11/1995 01/11/1995 __ 01!11/19_9~ ,. _0_1!~_1!!~~~-~-- 10~~~!-~~4 __ l__!0/~3/1~~.'! __ _ 

!:leP~lf!-L~---~-~-~---J-~-----o.o~--~-{--- -~:~~--- o._o~ _ ~ __ o.oo o.oo o.oo ···-· ___ o~o~ -~---- ----~-O~~--~-~~-~--o.oo _______ o~~~--
~-ETAL~_:-_I:J~I!~~u_c;lt<_<! _ _; ____________ j_ ____________ "__ __ _ -· ___ ---~--~ ___ _ _ _ _j_ _______ _ 
ALUMINUM ; 9810000 i 9210000 i 7530000 10600000 19100000 11200000 3830000 5740000 5430000 : 9120000 
ANTIMONY --------~--NoTf5900] UJ; NO {11200] UJi-ND fi-0760) iJj'-ND[16C>OO] uj· NO [116oofti.J·: NO [13ioofl.JJ ·--~.f[)[9:2oo)-UJ ND_[14000] UJ i NO [8600] UJ j NO [9100] UJ 
.A.RsE·t..ilc ---- -~- --49ooi ·! 33ooJ ·-r··-·97oJ · 1oooJ · 4oooJ ·- 43ooJ · -18ooi -·--7:ioo-:f -·-96ooi-~,--45ao·x-·-

sARiliM-~------- ---~~-~--633oo·---t---- 56800 r--4170000 79700 9oooo 64300 12200 -67ooo·- ---~---55300---"-69900 ___ _ 
-~--~--------~-----~-~-+-----~-----1------ -----·····- .... - -···· ···-·· ~--··---- --·---··-
BERYLLIUM . NA 1 NA ' NA NA NA .. NA NA NA NA NA 
cADMiuM-- --~ ---~-~-Nb-(16oofu·t-t-iof11ooiu·-; No-[11oofiJ r'lo [16oo1 u No [12oo1 u---NO [14oo] u · ND-[920J u No [14001 u No [860J u No [91o1 u 
cALcluM·----~--------1i3oooo_T_ a7a-ooo---~~~~-2i6oooo - 34ooooo 18ooooo · ---- ~837ooo~ ----- 491ooo--~ 138oooo 16soooo 314ooo 

CHROMIUM,TOTAL 25100J ---t· 16200T_.~-_144000J~----- 53300J ---2oioo·J--~16300J 6700J 16900J 24500 14200 1 
~--~~~-------i------.,.----~-----r-----·-- -··· ----- --- --------···---· ·----·- ---~------ -· -- --~--~ - --~- - - --r------
COBALT 4700 5700 

1 
4700 6100 11900 5800 ' 5200 5800 ; 4200 • 7600 

----~-- --~--- ----·~ - -~--~--·-~-- ----~~--~--~ t -~--·----------~----- - ~ --- . --~ ·- --- -.. -·· ~- -- . -· -·-·--···~~-- -~- -~-- --------- ........ -------·-· ' -~-
COPPER 168000 18500 22700 13900 9600 59300 I 6800 14900 ; 9700 5700 
IRON-----~- -~---~-~--191 00000 --- 11300000--~~-1:2500000-- 15600000 
LEAD 79500 29800 60900 113000 

I ~---- -----~~------·----------~-- ----- -------- -~ -~--- ~-

MAGNESIUM -----~----·~--~-~~~9~ ___ --~23.~~~--- L---~~6~~~~ 681000 
239000 

ND [150] U 
MANGANESE 72900 87200 211000 

I -~~---~~-·--------~---------- ·-·-··~-~- ---~-

MERCURY NO [170] U 130 790 
---~------- - -- --~--- ·- -. NA ___ --- ~---- ~--~NA-- -- ~ ~- - -- NA 
NICKEL NA 

~--··--~---~---··•---~--~---- ---------~ . ~-~-+ 
11300000 3560000 17400000 ' 30800000 10400000 

128oo ~126oo·-~~------·9aoo ____ ---174oo ·--r~o8ool123oo ' 
. -~-~. -~- ~ ~ ~. ~--·· ...... ··-·· -- -·-~-------· ··~-----~----------~...l- ·-"-' --~ 

21600000 

1120000 505000 247000 522000 1 286000 502000 
329ooo 1o6ooo 455ooo-~ --~- 3o9ooo--~--26oooo 1 439ooo 

·- -· ~ ... .. .. -~·-·-·-. ··~·-··-~~-~------~---·----~~.----~---+---------

NO [120] U NO [120] U NO [91] U ND[110] U : .. NO [98] U 
1 

NO [77] U 
NA - NA- -----~ NA- . - -· -- - - NA- ---- . -~- NA NA 

I ~--~~---~-~ ~ ---~-~--- -~~~-- -- ------------~~-~--·---·--- -~--~ 

POTASSIUM 447000 462000 495000 621000 857000 450000 246000 318000 I 243000 403000 
SELENiilr\,1----~-~--~-- 93oJ·--~ --- 680J -~- --- - 360J 700J 510J 470J- ---- 29oT----~360T-~;--4oo·T- 560J 

SILVER----~--~~--No .. [1600fp~-~-u~?E~of~---~~~~_!?_l1-1oo] u ND [1600J u ~~J1~~oJ_u_. N£f[14oofu_I_H~.@~§IQ~-=-.. No[14oo]u~--[86o) u i No [9101 u 
SODIUM NA NA NA NA NA NA NA NA i NA 

1 
NA 

STRONTIUM I NO [159oo]u~ND[11200]"U u-n~889o6o 23600 1 iioo -- -- . NO [137aoTu; -ND[9200JU . NO [14000] u : NO [8600] u I NO [91 00) u 
THALLIUM~--~-:-ND[79600JU "-ND [56100] u-. ND[53600] u . -NO [80200] u --;,fo [58000] u·- NO [68-400]U--N6[4"6200] u ,--ND[70000]U ;ND[43000] u I NO [45500] u 
VANADIUM ___ -----~~----NA---;--~--NA~-~--- ~~-NA~ -· NA- . NA- ~· -~-NA~ --~ --~-NA __ __j~_ --NA ____ ----NA-i NA 

ZINc·---- -------------~---2o7ooo ___ "_ -~979o0 _______ 1osooo 14oooo ----- ss9oo --·- · 47960--~ --- 21ooo 265ooo 31ooo 
1 

155oo 

0 
0 
0 
tJ 
~ 
0 

0 
N 
00 
~ 
0 
0 
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Metals in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 
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Metals in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

~o_~ati_~~: ---~ L!:!~-M~~~- ; LHS~MW~2 -L LHS-MW-43 _ LHS-MW-44 LHS-MW-45 _ LHS-M~-46 . LHS-M~-47 LHS-M~~~ LHS-MW~_9 -~-LH~~~-50 : LH~~~:~·. 
Sample Number: .. . . I LHS-MW41 f. LHS-MW42 ' LHS-MW43 LHS-MW44 . LHS-MW45 LHS-MW46 LHS-MW47 .. LHS-MW48/LHS-MW49 I LHS-MW50 1 LHS-MW51 

Da_~e Sa~p!~~: -~==:- -~~=-~=~~~~~~-T 1 0/0~i~~-!-~ -__ 1_0[~~/_19_9_~ ·--. - 10/0511994 - -- 10/0511994- -1 o7~~-~ 9~~---~ i ~~~~~~= ~-- i~~S/1994 i 10/05/1994 J=_~ ~~~~ L 10/0511994 

~~~~=~-:uNfTS:uG7KG--!-----~-~---~--~_._o()__+-- --~~~o__ 7- -- o.oo -·-- o.oo ~~~o_ - -~·~~------- -~:~o ; o.oo . o.oo , o.oo 
--~~----·---- -- --· _____________ J ________________ -L---~-------_.;. ________________ . --- -- --- ------ -- -·--t -- ----------- -~--- ·--------------------------+------------1-------
ALUMINUM 13000000 : 6800000 5520000 . 5180000 . 11800000 3830000 5860000 4710000 7530000 l 8400000 1 5520000 
ANTIMONY --- -- -~·No [82oo1 u-:iT No [a3ooi ui__j__N_oTiooofUT No [6-aoofi:Ji·-~io 11 4oofuj · tJo [7360] uTi No[73ooJ -u-J--No[?Ooofu-:J: No l67oo] uJ 1 No [76oo] uJ : No 11 4oo1 uJ 1 

AR-sENic _____ ------ -- :---37oo_T_~_ --f1oo-J ---~---1-4oo:.~-- · 11ooJ -- - 410o j - - 2ooo -i ---,- - 44oo.J-- ·-- --25oo.J--r----26DoJ---:----saoo , 23oo J 

BARIUM --------~:--9o10o ~r--:ul7ooo ______ 96ooo-- -- -68666 682oo --- 913oo ___ , __ r75ooo _____ - 896oo 162ooo 929oo 911oo 
BERYLLIUM- -------------·-------NA-----~--NA----+-- -NA-- -----·- NA NA ·- -;:·--NA ______ -NA _________ NA -NA -:- NA NA 

cA"oMiliM- - - -- -------~--"No [82o1tr~ No--(83ofi.T __ , --No (7oo] u - No [68ort.i No [7401 u · No[730ft.T ·-- N'o i730fu · N-o-[7oo] u :-No- [6701 u-i No !76o)l1No [74o1 u 
-----~--- --·----··----------------l.-~----···--~------i----------- ---·- __,____ _______ ----·· . - ·-- -- ---------- -- --- ----------~- --

CALCIUM_ ---------~ 633000 501000 _____ 629_~~~-_. __ _7230Q~ _____ 1Q~Q~~ _ ---~10000 ------~-~400_Q~---- -~_?4000 ~40000 ___ 651000 1050000 
CHROMIUM, TOTAL 13100 8000 . 11300 10700 23900 8900 12500 15200 ~ 12100 17400 : 9200 
---------- ·-.,----.-- ---·----- ------------- -·------·---·----------·--·- ---------------- -- ----·-- --------+----------------------------~--

COBALT 7600 i 3300 5600 5600 4300 11500 6000 7300 I 6700 5300 7100 
coPPER _____ - - , ____ --s2oo -- ---:-- - 26oo - - ·-- -4ooo ---- · 3ooo 58oo 24oo-- · 34oo - 32oo-r-- 65oo -.,.-- 45oo---~--

IRON ___ ----., -· · --- · ----1-3oooooo- ,- ---584oooo ~ ---a21cioo_o_ -- - s5foooo --- 24 1ooooo ·- --s73oooo___ --1360oooo- - ao4oooo-iss3oooo -~ 1610oo-oo · 9oooooo 

LEAD 
MAGNESIUM 
MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 

----------- ·------<-~----~-------------------

1 0800 : 13600 12400 
-----------------·-------1-----·---- ------·--··· --· ----·---- --

981000 396000 458000 
----- ~~------------------ --- -----~- -- -·- -------- ------

151000 1120000 356000 

-- ~--!J~sfu ---~--~~J~6J~- -~- ~~~~ru 
NA NA NA 

655000 296000 324000 

SEL~NIU~----- ----=~-----:=- ---~oo_r: ~J--~-~_2i_CJ_[_ -- 270 
SILVER NO [820] U NO [830] U 2800 
SODiU-M-----------·--- --·---N-A _____ c·- - NA-- NA 

jsTRONTIU~_ ---~=-~-=~~ 2230~-~-:---S~O~ _ ~ 10100 
THALLIUM NO [40800] U NO [41400] U NO [34800] U 
~------- ---- ·- _N_A _____ - ;- NA- .. NA 
VANADIUM 
ZIN_C ____ ------------- --34700- ·---1490-0 .231-oo 

0 
0 
0 
'-' 
00 
N 

11900 8900 14100 
327000 
510000 

NO [85] U 
NA 

13200 
551000 181000 362000 

asoo -~~ --1820a-· ---134oo 114oo 
.. ----------: ---·---· ----------·---·-----+---------- ·-·--
212000 i 662000 492000 • 314000 

153000 
NO [100] U 

NA 

- ---------·- - -----· --

610000 348000 775ooo---,--3o4o-oo ------487ooo -~ 868~ 
-------------~ -~-·- -- -- ··-- _____ .,..____________ . ··"-' ----

NO [89] U ! ND [88] U NO [110] U : NO [91] U 
' .NA-----~-NA _____ ----- NA ----t--NA-NO [1 00] U NO [79] U 

. -· ~---~-·- ·-···· - -- -~ 

NA NA 
313000 429000 - -- -f8~3~~~- --~ 249ooo I9i~o--- _ 31-9ooo ---= _ 34200~ --~ 196ooo 

480 510 350 330 210 : 270 390 230 

NO ~6~0] u 976' . t.J~J~3~rg·--~ N[)~730] u_~ N~I?-~ETT-ND[67~J~==N6-[7~~'! :-~D [740] u 
NA NA NA NA NA I NA , NA NA 

·- --------·---·--- . - -- ------~---------l- --

8~~~- _ _ _ 10?~9 LNPJ!~-~~!_1!-"- 109oo ___ ND ~7Q~~-1 _u ~~ _215~o __ . ____ ]07o_o __ ~_1_0_7o_o 
NO [341 00] U NO (37200] U ' NO [36600] U NO [36500] U NO (35000] U , NO [33600] U i' NO [37800] U I NO [37200] U 

NA · NA · · · N.A.- · NA · · - NA - -r-----N.A.- --1- -- N-A ---~-- NA -

125oo 191oo a2oo ·· · · 2o6oo 9-9oa·----;---336oo·--: __ 2oaoo ___ i231oo 

0 
l\:) 

00 
........ 
0 
N 



Location: 
-~--··-~-------

Sample Number: 

Metals in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

' LHS-MW-52 LHS-MW-53 . LHS-MW-54 LHS-MW-55 
~ ~-; ~---~---~---- ------t---='------·---- '-- - -- --- ... -~--- ----- -- -- . . 

LHS-MW52 ; LHS-MW53 i LHS-MW54 LHS-MW55 
LHS-MW-56 LHS-MW-57 LHS-MW-60 

LHS-MW57 
--~ -- ----------------

LHS-MW56 LHS-MW60 
LHS-MW-61 SUMP044 SUMP044 
-CHs:Mw6f~-suMPo44<o-=-o:s) ! suMPo44(5-5.5f 

oatesar11illf}Ci:- ~-~-- --- -~- :-~ 1o/osT1994 -r1oio511994 - 1- ~10/os/1994 
------------ -- --~-,-----------·-------'---------~---------1- --- -~- ---

10/05/1994 
0.00 

10/05/1994 10/05/1994 10/05/1994 1o/o5/1-994f ___ o9Ji7/1998~---o9i27/1998-
Depth (ft.): : 0.00 0.00 0.00 

~ET~~s::tJNif_s~:i:T<j{K~ ~,-~--- ~----~=~t~-=~=~= ~-=-~ --- - 0.00 0.00 0.00 -- -,>.oo ---~--~-----·o-:oo- - ---s.oo---

ALUMINUM 
--------------
ANTIMONY 
ARSENIC 
BARIUM 

BERYLLIUM 

CADMIUM 
--~---------

CALCIUM 
CHROMIUM, TOTAL 
COBALT 

COPPER 
IRON 
LEAD 

MAGNESIUM 
----------- -

MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SODIUM 
STRONTIUM 
THALLIUM 
VANADIUM 

--------------

ZINC 

0 
0 
0 

""' rn 
{;...;· 

6140000 5230000 6990000 
---~-------------~----·-------------'------- -----. 

ND [5900] UJ NO [6900] UJ I NO [7500] UJ 
~-8-1ooi-- -13ooj ·· 22ooJ · 

4o~iioo --~ ~ ~sa1oo ---- -· ~ i34oo 
--- -·---------------------------- --- -------- ---- ·-

NA NA NA 
.... -------------· ------- --· ------------ -------

NO [590] U : NO [690] U NO [750] U 
---------~------------- ---------- -- ~ 

57800000 739000 532000 

26600 10400 13500 
26oo ---t-~--~;fioo______ 86oo 

47oo~~---1- ~26oo --- ~- - --44oo 

· · ~-337ooooo--647-oo6o-~ --- _f26ooo-oo 
- _.....,._ ------------- -----------

18600 11400 11900 

3240000 311000 
-- ------· ·----~ -- --------- -

179000 
NO [83] U 
- ------- -

NA 
246000 

315000 
140 
NA 

237000 

535000 
--·- ------ ---

579000 
NO [120] U 

NA 
307000 

5810000 5630000 
NO [7200] UJ NO [6600] UJ 

5500 J 7500 J 
69000 54100 

NA NA 

NO [720] U NO [660] U 

697000 1370000 
36400 25900 
4300 3600 
3600 4700 

40500000 29500000 
20100 26500 
238000 385000 

330000 157000 
NO [91] U NO [74] U 

NA NA 
231000 263000 

6230000 
NO [7500] UJ 

5200 J 
39100 

_____________ -- -~---- ----------

I 

3550000 68400~00 --r- NA NA 
74oo ·- ND[66ooTuT -- ~~-NA -- -~----------w..----

----- ---- - -
1400 1600 NA NA 

-- . - --------------------------..1-------------
59100 71800 NA NA 

.. NA NA ~- ~ NA----~---No [6o8]u~-ND-[605J u-
No [75.oJ u ND-[74oJ·u ~- --r:Ji5-[66oflT-:----'N~.A.-- -~~-~~-----N.A. ___ __ 

~- --- --·- ~-~ ~-- ~-- .. -···-- ______ 1__ _________ ~--~~-~-------------
953000 650000 449000 I NA NA 

~- ·- -- -- ------ --------------------~----··· ·-------.-------------
58000 
2700 

4000 
75200000 

27700 
195000 

189000 
NO [78] U 

NA 

8400 23000 NA NA 
3900 7200 NA NA 

.. 7ii~:~~\;~;o ~-~---~~--~~ -~i~ I 
199000 366000 NA NA 
354oo6 ~ --- . ~- 322ooo-- _"' ____ -~ -NA- - ~ --~----NA ------

130 - NDT79fl.f--"·--- ~--N~A----- ------NA-----~ 

NA . NA - f --~ 8oo(f - ~------~79oo 

164ooo 164ooo - 53sooo _____ - ~--Nft.--- - ~~ ~---NA~-

--340 _________ 29-o 110 2oo 23o No-[14o]u 176~-~----- -~l9o--- -,--~----NA __________ NA __ _ 
-~-~No [590]u _____ r:Jo_l6_9ofu --N·o-~[75oJ u 13oo 940 'iooo ----· N-o [74ojU - -NDT6-6oju-,---~---NA-- ------:------ NA __ _ 
-~------NA--------~NA -~ ---NA NA NA NA NA-- - - NA __________ NA ____ -- ·-----NA--

-----71"8oo ____ ND-[69ooju~~- --8400 ND [7200] U 7600 --ND [7500]l.i ·~~ND [74oofu-~ i2oo~~~~--L--~--- -------NA 
~No[296ooJ u-;-No[344ooJ u --No[374ooJ u tJo [35soo]-u- No [329ooJ u ~No [374oofD-No~[37ooQfu- Ni5T33ooorur---~--;-~-----N-A __ _ 
---- --~------·-t----------------·-·-------- . . - ------~~- ~--- ...... ~------~ -------------·-----~--~~--r--·~----· -·--

NA · NA NA NA NA NA 1 NA NA 18000 18000 
~--------·----f-~---------~--- ~- ------~---------~--- ·---~--~------·-·-·---. -----------~~---~---··-----~ ----1 

36800 1 10800 19700 21400 23200 23200 13900 . 12100 . NA NA 

0 
l\:) 

00 
~ 
C> 
w 



Metals in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: . • SUMP045 1 SUMP045 SUMP045 __ . SUMP047 ______ SUMP047 _ SUMP048 : _ SUMP048 SUMP049 
Sample Number: ' SUMP045(0-0.5) I SUMP045(o:o·.-s)LFD - SUNlP045(3-5;-i -SUMP047(o-:o:S) -· SUMP047(3~5f" si.fMPo-48(0-o.sj: SUMP048(8.5-9) SUMP049(3-5) 1 
-···-~-----·--·--·----·--·---'----~~---~-~-·--···--·-----·--·-·- ·--·------------ ·-···'·-···-·- -····---··-----·. ---··-···-- --···--·-·····-·· ·-·----·~-·-··· ·--~---------·· 
Date Sampled: ' 07/30/1998 ' 07/30/1998 07/30/1998 · 08/09/1998 08/09/1998 09/27/1998 09/27/1998 08/09/1998 
~~-----··-~---------1------~-~----·-~--~ --··---.~---------- -- -l.-- -•- -··--·. -·-·· --- --'-----···---- ·- -·--··------·-~--~~--·-·-~---~~~ 

Depth (ft.): . 0.00 0.00 3.00 0.00 3.00 0.00 8.50 3.00 
rvfETALS- UNITS: UG/KG-T-------·--,----~··--·---·---- --·-----··--·--------- ·----·- -- ··---- ----------------~~-~----·-~-

~~~~~~~------ ~ ----~=-===~~r=~~-··--==-~ -~-~~-~-~~ -- -----~~ -~- --~-~-~-=~~-~~- : ~-- ~~ -~~-~ - ~~------:____ ~~ - ~~ 
~-------~- --·-- --- ----~ -·---- --------- -- - N-A --~.~~--~---- =-~~~ ~=--_j~ NA -= ARSENIC NA NA 
---------·---------~----·----------------+~-- ----- ---

NA NA 
NA 

NA 

NA 
NO [505] 

BARIUM NA NA 
BERYLLIUM·--·--- --~~----712---------ND [2iOO] u 
-- --- ----------- ----- -- ~- - --

CADMIUM NA NA 
- - -- --- ------- ------··- --·-··· ----------

CALCIUM 
CHROMIUM, TOTAL 

COBALT 
COPPER 

IRON 
LEAD 
MAGNESIUM 
----------- --

MANGANESE 
MERCURY 
NICKEL 

POTASSIUM 
SELENIUM 
SILVER 
SODIUM 

STRONTIUM 

NA NA 

NA 
~--------- -------

NA 
--- -------------- -- -----

NA 
NA 
NA 

NA 
NA 

4400 
NA 
NA 
NA 

- __ ....,-- -------- ------------
NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 

NO [22000] U 
NA 
NA 
NA 
NA 
NA 

~-----------·-- ------ .. l ----------~--------- -----

THALLIUM 
VANADIUM 

ZINC 

0 
0 
0 
tJ 
C1) 
~ 

NA NA 

27000 
NA 

NA 
------ ----- -- --

NO [539] U 
NA 

NA 
NA 
NA 

NA 
NA 

-- - - ··---· - - -
NA 

NA 
NA 

NA 
5600 
NA 
NA 
NA 
NA _____ _.__-

NA 
NA 

·- "-f""""" -- -- -

21000 
NA 

1050 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

7800 
NA 
NA 
NA 

NA 
NA 
NA 

28000 
NA 

NA NA I NA 
----·- --·--·~-------

NO [536] U NO [564] U 571 
----··------ I 
NA NA NA NA 

NA NA NA NA 
1 

-··-··--------·- ---------- --- -- ------

NA NA NA NA 
NA ---.-. --NA~ ~--------NA NA 1 

-.-- ---- ---~ ----·----

NA NA NA NA 
NA -- .. NA ____ -·---- NA NA I 
- -------- ------
NA NA NA NA 

--- - --- ---------
NA NA NA NA 

-- ---------- -------------· ···-

NA NA NA NA 
NA 

5700 
NA 

NA 
NA 

NA 
NA 
NA 

15000 
NA 

------ -·-- -·--·-----~-~-----·-----~ 
NA NA NA 

6600 4700 1 8300 
-------·-~--;------------

NA NA ! NA 
NA --- ·--- -- - NA NA 

NA . _--:-~-·~-=~-=§ __ =-~L NA~---

~~ ··---- ----~~--+ ~~ 
NA-- ----- -- ---- NA r ·-N-A~-

23000---;·--~-6700 ~ 14000 
----- ------·-- ----·--~-----· +---~--
NA NA l NA 

(' 

0 
1\:) 

00 ,.... 
0 
~ 



Metals in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: SUMP049 SUMP050 SUMP050 SUMP051 SUMP051 SUMP052 ' SUMP052 t SUMP053 
sample Number: suMPo4·9{0--o.5T"~suNif:i-oso(o-o~s) suMPoso(8-8.s) suMPos1(o-o.s) suMPos1(s-s.s) · suN!i'os2(o--=o~s):-suMPo52(3-5f 

1 

suN!i'~o53(o~o:-sr 
oaie-samJ)ied': _______ ------ - --~ ~ oaTo9t19--98 ---r- - o9i27t1998 -- -· o9t27 11998 · -- - o9t27t1998 o9t27t19-9s -- -~~ --o8to9t1998 o8to9t1998 o7t3ot1998 
·-----~------- -----------~--~--,~~ ----~----------------~ --------~---- - ----~- -· -------·-------------~----+----------,~-~----------

~epth __ (ft.~=~--------------~~~~00 o.oo 8.oo o.oo s.o~ __ ____ __o.oo _____ t 3.oo ~----_I!.OO_~--
METALS- UNITS: UG/KG · 
-~~-- -~------ --- -------------- ------·---- ------ ------..1--- --- ---- -

ALUMINUM NA NA 
ANTIMONY 

----- ·---------NA ___ T ____ NA-- -- ---
-- -- ·-·-· --- -----~-- -- --- . 

ARSENIC NA NA 

BAR_@M---=~ __ -~- =-~-~==-=---~~=----~-=-~---~~---~~----: __ BERYLLIUM ND [566] U ND [616] U 
------- --- --------- --- -

CADMIUM NA NA 
CALCIUM NA NA 
--------~-------- ----- - -------~-------~-----+--- ----- --- ---------
CHROMIUM, TOTAL 
COBALT 
COPPER 
IRON 
-------
LEAD 
MAGNESIUM 
-----------
MANGANESE 
MERCURY 

1NICKEL -
POTASSIUM 

NA NA 
- ----- ---------- -- ----------------

NA 
--- ----------- -------------

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA NA 

7800 11000 
-------------- .. -----

NA NA 
------------------~----- - -------------~--~-~--

SELENIUM NA NA 
------ --- --~--- ~~--

SILVER NA 
- --~ -- ----- -----~· --- --------~----

SODIUM NA 
--· --------------~---

STRONTIUM NA 
THALLIUM NA 

NA 
NA 
NA 
NA 

VANADIUM___ - - ____ "' _____ 22ooo _____ . -· -42ooo 
ZINC ----------~ -· -~--- ~------ -- NA _____ ------ --NA 

0 o, 
0 
tJ 
(L) 
Ut 

NA 
NA 
NA 
NA 

ND [585] U 
NA 
NA 

-·-. 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

5600 
NA 
NA 
NA 
NA 
NA 
NA 

ND [5800] U 
NA 

NA NA 
NA NA 
NA NA 
NA NA 

ND [635] U " ND [588] U 
NA .NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

9600 4700 

NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

16000 19000 
NA NA 

·- ----- --------------l---------------------------------~ 

NA ' NA ' NA 

---NA ~--=~j=--~-=~!--==~~~~-~~ _ =~ 
NA i NA NA 

- - -- - - --t- - ---~------- __ _. -- -- -·------------

NA i NA NA 
--------~~----r------------ ~~~~-1 

ND [578] U ND [586] U , ND [525] U 
----------- ---------·-- ------~--~------~---

NA NA NA 
-----------~-- ... ----~-------~-----------
NA 
NA 
NA 
NA 
NA 
NA 
NA 

-- -- ---"- ----
NA 

NA NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA NA 
----- ~--- ---- ---- --- --·-------- ·---

NA NA 
NA 
NA 

NA 
NA 

NA NA NA 
- ------- -----------+ -- ----~-------

15000 10000 ND [4200] U 
---- -- ----- --- -- -- -·-·------------~-----------

NA NA NA 
- ~-- ·-------~ -----· ---------

NA NA NA 
NA 
NA 
NA 
NA 

25000 
- -· ·- .. ----- --

NA 

NA NA 
NA ---~ NA 
NA NA 
NA N-A~~-I 

38ooo - --· -- - -44<>oo ____ _ 
NA NA 

0 
l\:> 
00 
~· 

0 
CJ1 



Metals in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: ! SUMP053 : SUMP054 SUMP054 SUMP055 SUMP055 SUMP055 SUMP056 1 SUMP056 
samil~~e~Numiler:- ~ -~-~!~suNiPos3(3-sTlsu-Nipos4(o-o.s) · suMPos4(s.s-7) · suMPoss(o-o.s) · suMPoss(3-s) · suMPoss(3-s)LFo ; suftllposs(O-o-.5ffsuMPoss(3-s) 
oaiesamPieCi:~--~~--~-~~07T3oi1998 ~~ ~~o9h7Ti998-- · o9/2ii1998 -~ · - -··o8/09/1998~~- · 08/09/1998 oa/o9/199-s~-- ---:-~~ 08/10/1998 ·---roa/10/1998 

. ·-i !---~--- . ~-~~ ---·· ...... ~ ~~--~-~:------~- -~-~~,-------~ 
Depth (ft.). · 3.00 1 0.00 6.50 0.00 3.00 3.00 0.00 , 3.00 
~-- -j-~--~~----·+----~ -~~-~~~--~~ ~~ ······~----~-~~~--~·· - ~~ -~·. . .. ---------~--~----~---

METALS- UNITS: UG/KG i 
~-----~- -~---- ·-~~-----~~---~~--- -~--~~-···---~~~--~-~ 

ALUMINUM ~~~~~~____j NA : NA ~- . -~ _ -~- ~ 
ANTIMONY ! NA NA NA 
ARSENlC-~--~~~~-~~~--~,----NA~-~~~ ~-~ -NA- . -·~~- NA 

BARIUM~~ ~-~~~-~-~~~-~-~~-NA-~~~r~ NA NA 

BE~'f'!-_~1~~- -~~- ~~=-=~~ L~5~[ ~ ~- ~ -ND ~~~]-g~~ -~~-~ NO [595TiT~~ 
CADMIUM NA NA NA 

I - ~~-~--~-~-~--~-----~- ~------~ .. 
CALCIUM NA NA 

CHROMIUM, TOTAL NA NA 

NA 

NA 

COBALT 
- -~~-· ~~~-- ~-~NA-~~ ~~ . - NA NA 

co~PER-~==~~~ ~-=~==~==~=N~=~=r=~--=~---~~~~~~--~~- ~====- N~~~~ ~~-- ~--·- ~ 
IRON NA NA NA 
LEAD-~--------~-,-~--~NA~--~--- -~-~-NA-~~~ -~----~~NA 

MAGNESIUM---~~ ----~~~-~--~--~NA~ -~ --~~ . -~. NA~~-~ -~ ---- ~-~ ~ NA 

MANGANESE --- - ---~-~-- ~NA-~ ~~ -~ - . -NA- - ~ ~~ ~- NA 
I ~----~- ----~~- ------~~-- -··· -~ ~ 

MERCURY NA NA NA 
-------·-------- -----~--------·- ... ·------~----------- ·----- - ·------ ----·- ---
NICKEL ND (4500] U 11000 5400 

------~---·---- -- -- -------------- ~---- ---- --- ------ - ------ -- - ---
POTASSIUM NA NA NA 

I ~---J~~-~~----~-~~-·--~-- --~ ~~ -~-~--~~ ~----~---~- ~ 

SELENIUM NA NA NA 

NA 

NA 

NA 

NA 

893 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

13000 

NA 

NA 
-----·----------------------- - -- --- ------ -------------- -~--------------

SILVER NA NA NA NA 
SODIUM ----- ----~---,---NA-~~~~- ~ NA NA 

----· - ---- --- - - --- ---

STRONTIUM NA NA NA 
THALLIUM -~-~-~-~~--~ ~c-~---NA -~~~~-~ NA 
----------~- -- ···-- --~---------------j~--------------------.;_ ____ - --

VANADIUM I 22000 51000 
ZINC----~--~~-----"-~-~~ NA -~-;-- ~~-- NA 

~ 
0 
0 
t:,J 
(l) 
(j) 

NA 

11000 

NA 

.. - -+-~ NA 

NA 

NA 

40000 

NA 

NA 

NA 

NA 

NA 

ND [591] U 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

9000 

NA 

NA 

NA 

NA 

NA 

NA 

15000 

NA 

NA 

NA 

NA 

NA 

ND [2960) U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
ND [24000] U 

NA 

NA 
NA 

NA 

NA 

NA 
ND [30000] U 

NA 

NA NA 

NA NA 
-~-w.:------~---NA __ _ 

------~-----------------------------~--------- --
NA NA 

NO [585] U 717 -·-- -- _____________ , _________ _ 
NA NA 

NA NA 

NA NA 
-----------~--+--- ------~ 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
- - -- ----------------------~ 

NA NA 

NA NA 

18000 14000 
------------~------

NA NA 

NA NA 
NA NA 

- -------- -----~-- ·- ------ ---- -

NA NA 
~-·-·--·~-----+----- ~~~--~~-

NA 
1 

NA 

NA NA 
28000 39000 

NA NA 

0 ,.., 
"' ;......_ 
0 

"' 



Metals in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas ; ... 

Location: SUMP057 SUMP057 SUMP058 SUMP058 SUMP059 SUMP059 SUMP060 SUMP060 SUMP061 
sample Number:------- -- -~-suNIPo57(o:o.s> ,_s-uMPos7(3::-s)~- suMP058(o-o.s) - suMPos8(3-s) suMP059(o-o.s) suMPo59<3-s> suMPoso(o-o.s) --5-liMPoso-<5:5.5); suMPos1(0:o.5f 
oatesami>Ted:- ----------- --r---o7i29719-9s---:-- o7J29/19-9s-- - 07/29/1998 · 07/29/1998 08/10/1998 o8J1oJ1998 o9/27/19-9s - ~ --o9/27/199s-,--o7/29J199s--
o~pt:hJ~.):-=-=~~=~~- - -o~o-----+------ 3.oo o.oo 3.oo o.oo 3.oo o.oo - - - - -s.oo- ----~-----o.oo ___ · 
METALS- UNITS: UG/KG . 

----------·- -- --------··---------- -- ·-·------+-------
ALUMINUM NA 
--·-·-------~---- - --~~---~-

ANTIMONY NA NA 
ARSENIC NA NA 

----- ---- --

BARIUM NA NA 
~ -------------- -~---- ------ ·- ---- -~- ----- -----

BERYLLIUM 543 652 
CADMIUM NA NA 
---~------ - - -----·- -----
CALCIUM NA NA 

I ·-·----~--------------------·----------·-- --------- ·-- -
NA CHROMIUM, TOTAL NA 

COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
--------

MANGANESE 
MERCURY 
NICKEL 
~-----------

POTASSIUM 
SELENIUM 
SILVER 
----~----------- -- _______ .., ___ _ 
SODIUM 
---- ~-------- _____________ _J 

STRONTIUM 

--- ---- ---- ---~-

NA NA 
-- --- -

NA NA 
------- -- - --- __ " ____________ 

NA 
NA 
NA 
NA 
NA 

NO [4300] U 
NA 
NA 
NA 
NA 
NA 

NA 
- ------- --------------

--- ---·--
NA 
NA 
NA 
NA 

5300 
NA 
NA 
NA 
NA 
NA 

THALLIUM _________ --- --- ---- ------r.:.fA ----~---- -NA 

VANADIUM 
--- ------·-- --- ---------------

ZINC 

0 
0 
0 
tJ 
(1j 
~ 

27000 22000 
NA -- - --,--- ---NA 

NA 
NA 
NA 
NA 

NO [550] U 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NO [4400] U 
NA 
NA 
NA 
NA 
NA 
NA 

31000 
NA 

NA 
NA 
NA 
NA 

NO [555] U 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NO [4400] U 
NA 

---
NA -- ··-· 

NA 
NA - --: 

NA 
NA 

20000 
NA 

NA NA 
NA NA 
NA NA 
NA NA 
837 720 
NA. NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

13000 12000 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

t-

NA NA 
39000 27000 

NA NA 

NA 
NA 

NA 
NA 

· +- ----NA 
~---NA 

NA NA NA 
NA NA -- ---;--- .. NA 

No [6T6TCT · ----- --No[623TU ____ No[so1f(T--
- --- --- ---·- ·-------- ··- --- ··------·--··------- ----------------

NA NA NA 
NA NA NA 

-- ------------------~-~~-~------

NA NA NA 
NA NA NA NA -------------- NA ______ --r--~-NA ___ _ 

NA 
NA 
NA 
NA 
NA 

NA 
---- -----------~------

NA 
NA 
NA 

NA NA 
- ------- - --- ~-- ------ ----

NA NA -- --NA .. --- ------N-A -
- - --·------ ----- - ----- ·--· ----------

8600 5500 5000 
NA . - - - - - - -NA ------- "-- -----NA 

NA 
NA 
NA 

NA NA 
NA NA 

--- -------~--- --·-

NA NA 
NA NA NA 

--------------- -----------------
NA 'NA NA 

25000 17000 26000 
NA- ------------------t,iA------~-~A---

<:) 
N 
Q(t ..... 
0 
'I 



Metals in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: SUMP061 SUMP062 SUMP062 SUMP062 SUMP063 SUMP063 I SUMP064 i SUMP064 
--- ~~~------- ______________ ___________j ____ --------------·--·------------------·-------- ----~--- -- •• --··+--- -- -- ---- -- ~ - -- -----~----- ' 

Sample Number: i SUMP061(3-5) • SUMP062(0-0.5) SUMP062(0-0.5)LFD SUMP062(8.5-9) SUMP063(0-0.5) SUMP063(5.5-6) t SUMP064(0-0.5) 1 SUMP064(9.5-10) 
oate-sampleCi:--~ -----1--o7i29t1998 I o9/27i1998 _____ - o9t27t1998 ~ -- -o9t27t1998-- ·- o9i:i7i1998 - - o9tf7i199a·---t--0912711998 : 09/27/1998 
------------------------~----------+--~--------------;----------- -- ------ - --- - -- ---~---------r-----

Depth (ft.): 3.00 0.00 , 0.00 8.50 0.00 5.50 · 0.00 9.50 
META-LS- UNITS:UG/Kcfl --------~---- - - . - ---------------
AL-UMINUM -- -----<-----~ NA _____ -~-- -- NA -

NA 

NA 

NA 
NA 

ANTIMONY -~~----~----~A ___ , ________ NA·----~-- --
___ ------ ------- ---- --~------- - - -- -~--- - L-- -

ARSENIC NA NA 
BARIUM_______ --- --+------NA __ ,____ NA 

sERYL.u~ -- ------10"5o-- -----N-of575fu ___ - - NO [2870] U 

NA 
CADMIUM____ -~----~----r------NA------·- NA 
-------------- ------·------------------------------- ---------- --·---- -
CALCIUM NA NA NA 

CHROMIUM, TOTAL NA -- ____________________ , _______ - --- --------~ 

COBALT NA 
coPPER------------~ --~~-- ----NA----

------------------- - ----
NA 

NA 

NA 

NA 

---------~-- -------~---- -- ----NA---
IRON NA 

NA 

NA 

NA 

NA LEAD NA 

MAGNESIUM NA 
------~-----------------~---. ~-- ---------------------

MANGANESE NA 

MERCURY NA 
---~-------~---~ ------- - -- --------~ 

NICKEL ND [5000] U 
---~---~-- -------------- ---·--- - . ~-----------

POTASSIUM NA 
-----------~--- -- - -------
SELENIUM NA 
-----~------- ------------
SILVER NA 

SODIUM NA 
---------- --------------------- -··---- -----------~---

~TRONTIUM ______ _!J!'-_ __ : 
THALLIUM NA 

ZINC - -~- 40000 -~N-A- · ---- ··-VANADIUM 

0 
0 
0' 
~ 
m 
OJ) 

NA 
NA NA 

- ----- - -------- -- ----- -

NA NA 

NA 

5900 

NA 

NA 

NA 

NA 

NO [23000] U 

NA 

NA 

NA 

NA NA 

NA NA 
--- ··-------- -- - ------- ... _ 

NA NA 
- --------------- - - -+.- --

12000 NO [29000] U 
---- ----- ------·. - -- --- --

NA NA 

- ---· ----· ·---------- ----- ---~ ..... ------------------
NA NA NA NA I NA 

·--
NA NA -NA- ---~ NA NA 

NA NA 
NA . -- ... --- f:iA~ ---- -T----NA-- ----

NA NA 
NA - ·- -- NA --- ---,------NA ____ _ 

----·-· ----- - -- --·. ---·- ---· 
NO [574] U .. NO [622] U ND [600] U NO [644] U NO [602] U 

------------------
NA NA NA NA NA 

-----~·- ------------- ---~----------
NA NA NA NA 

-- _._ ---------

NA NA NA NA NA 
------

NA NA NA , NA NA 
- -- ... - --

NA NA NA----------.----N~ NA 
- __._ --

NA NA 
- --------- --___ _,____ -1 

NA . NA NA 

NA NA NA NA NA 
NA NA 

- - ------- +-
NA NA 

-NA------+------ NA NA 
- ------····- ______ .... ___________________ _ 

NA NA NA 
-------------- --------------

NA NA NA NA NA 
5000 9400 8000 

---··t··-··-----

11000 8000 
------ -

NA NA NA NA NA 
NA 

- ---T 

NA 
NA- ________ , ____ NA--------~- ---NA _____ _ 

·-- ---------------
NA NA NA NA NA - - __,_ ___ 

NA NA 
NA -~-- ---NA _________ NA ____ _ 

.... -- -

NA NA 
- ---- ------------------- I 

NA NA NA 
-----

NA NA 
---- -- ------

NA NA 
NA--------·-

-- -----------------------
11000 31000 25000 

1 

51000 ND [6000] U 
NA NA NA----~--,------- NA NA __ _ 

0 
tv 
00 
t--'-· 
0 
co 



ALUMINUM : NA 
ANTIMONY------ --~--~----- ----- NA 

ARSENIC 
BARIUM 

NA 
NA 

-- --- ~ -

BERYLLIUM NO [3010] U 
i· 

CADMIUM NA 
- --- ---- ------

CALCIUM NA 
CHROMIUM, TOTAL NA 
COBALT 
COPPER 
-·--· ---·--- -- ----------------------
IRON 
LEAD 
MAGNESIUM 
~-------

MANGANESE 

NA 
NA 
NA 
NA 
NA 

MERCURY NA 
-------------- ------------- -- -----------· ------

NICKEL NO [24000] U 
·----------------------------
POTASSIUM NA 
~------~ --------------------

SELENIUM NA 
--~-------- -----~-------------~ 

SILVER NA 
SODIUM NA 

------------------ -·- ---- -----

STRONTIUM NA 
THALLIUM-- -----,~ - ____ N_A ____ _ 
VANADilJM ______ -- -~-------No[3oooofu -
-------------. -- -- ___________ , __ ------------- ···-

ZINC NA 

0 
0 
0 
~ 
(1) 
c.D 

0.00 

NA 
NA 
NA 
NA 
711 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

Metals in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

3. 

NA 
NA 
NA 
NA 
923 

I 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NO [580] U 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 

NO [597] U 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

11000 17000 8000 
NA NA NA -- ---- --- --

NA NA NA 
-- -------- - --

NA NA NA 
- ·--

NA NA NA 
NA NA NA 

NA 
NA 
NA 
NA 
597 
NA 
NA 
NA 
NA 
NA 

NA NA 
- -------~---------------- .. ------------ ·--------- --

NA NA 
NA 
NA 
607 
NA 
NA 

NA 
NA 
632 
NA 
NA 

------~----- ---------------- -----~--
NA NA 
NA NA 
NA NA 

NA NA NA 
-- -------------------- -- ---------···--------

NA NA NA 
~----- ------------- ---- -~-- ----------------

NA NA NA 
NA 

-------NA-~--~ --NA ____ _ 
NA NA NA 

- ----·· --+- -------·-·-- ----- --~- ----+-------------~--

11000 10000 NO (4600] U 
. -- --------------------~-----------
NA NA NA 
NA NA NA 

---------------~-~~------ -----------
NA NA NA 
-------------+---~------------------ -------

NA NA NA 
NA NA NA 

NA NA 
+ 

NA 

7800 
NA 
NA 
NA 
NA 
NA 
NA - ---- ---N_A~-----=----~---H~~==-~==--!'JA ~~~-~~ 

26000 23000 
NA NA 

16000 
NA 

18000 
NA 

~~g~--- -----~ -----~~ggo ____ "---~~oooo __ _ 
NA NA NA 

0 
N 
00 
f--1--
0 
co 



Metals in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: 1 SUMP068 • . SUMP069 ! . SUMP069 : SUMP070 SUMP070 . . SUMP071 .. . .. SUMP071 . : SUMP072 , SUMP072 

~~~ieN~ber: - _j·-so~~os~~~L-~-qiiifio6~~:-~~s[[~~-~~o69(3-s) :_ ~uMPo7oL~-o.s) L suMPo7o(3~~~ ·-~ suMPo71 ~o=o_.~ -~-su-MPo71(3~5)fsDMfion(O~O:S):l__~uMPifi2(3-s)_ 
Date Sampled: : 07/29/1998 ; 07/29/1998 f 07/29/1998 ' 07/29/1998 07/29/1998 07/30/1998 07/30/1998 I 07/30/1998 · 07/30/1998 
-----------~------]------~---~- ·-·--· ·-----·-·------,.- -·--·--··--·--· ··-··-< - ---------- ---------

Depth (ft.): 
1 

3.00 · 0.00 ! 3.00 0.00 3.00 0.00 3.00 I 0.00 3.00 

~E!_ALS·-~NI~~C~G/KG~~==-==~: ~--=-~~~~----~-~~=t~- -- ---- -,. -- -- - -- _-·-=~~=~:=--=-~ --=====I =--------
ALUMINUM : NA • NA , NA NA NA NA NA NA i NA 
-----~----~·-------··---~·-···· --·----·-----t--- -·--· .. ···-·-- ·-; - -·- -····- ·-- ------~-----~--------+--------
ANTIMONY • NA 1 NA ' NA NA NA NA NA i NA i NA 

ARSENic----=~=:~~:=--=----=-~c=:-=-}!~--=-~--- -~- ~------ =~~=-~------=-~:== -- NA-- --- . NA NA NA ------~~~p.;-=·===-~,A.==-=r=~,A. ______ _ 
BARIUM ! NA . NA • NA NA NA NA NA . NA i NA 

~~~YLLIUM~:-::_~-----~--~Is~~Tl1~.:~_-:-~~1~~?l~-=-~=-- 699 -·--· 738 NB~609J~--- _ND[~~9T~ 686 6os ND[602JU 
CADMIUM ; NA , NA NA NA NA • NA NA NA NA 

-CALCIUM--------~--~------NA-_=-=-~~~:=~~EA-_==~=~-=---_!:J,A._ _ N,A. _ __ _ NA NA ___ ---·==- NA NA NA 
CHROMIUM, TOTAL ________ NA·----~ NA NA --- ---NA NA 

--------- ------~- ·---

COBALT NA NA NA NA NA 

c6PPER _______ -------------~A---~~=~=--~~-~=-==-==~~- NA NA NA 

IRON NA NA NA NA NA 
·----~---·--·----~·--~--------~~-~ -- --+-~ ---~-------- --·~-------·---··· - ---· ------- ----- -· ·-

LEAD NA NA NA NA NA 
MAGNESIUM ---------~- - ---NA-- - --- -- NA - . - .. ~ 

NA NA NA 
MANGANESE -------------- --- NA NA NA NA NA 
---------------- ---------------------
MERCURY NA NA NA NA NA 
----- -~---------------------- -------------------- . ----...---- - -

NICKEL ND [4700) U 6100 17000 9600 7800 
--------------------------------- -···-· --------- --- ~~---- -
POTASSIUM NA NA NA NA NA 
SELENIUM ---··--·-~---·------NA _______ -- ----NA-- - t-- --t,fA _______ --------NA ___ --·-

NA 

NA 
~~-----· - -·-·---· -----

SILVER -,-- NA NA NA NA 
--------- - ~ 

NA NA 
I -- ·-----·- ~-·-~---- --
SODIUM NA 
STRO-NTIUM ______ -- --- -NA- -- - . NA _,__ NA 
THALLIUM ______________ NA ___ ---------NA------r·--·· NA 

VANADIU_M___ -------,- -- -29000- - ..,- -- ----49000 - -- -c- - 29000 
ZINC -----~----~---~----~--- --NA ______________ NA- -

0 
0 
0 
~ 
tO 
0 

NA NA 

NA NA 

NA NA 

29000 17000 

NA NA 

NA NA NA , NA 
--·-···--· ··------- _J_____________-~-~--~ 

NA NA NA ' NA 
~~~~--~--~--=--N~--~~--~-~---=-~~-== 
NA NA NA NA 

- --~ ---------
NA NA NA NA 

NA 

NA 

NA 

ND [4400) U 

NA 

NA 

NA 

-t,fA ______ NA_ ~~ NA __ _ 

NA . NA i NA ---NA----. ~--NA--1~--NA·-----
-----ND [4800] U 1 ND [4400] U ND [4800) U 

NA NA NA 

NA - ------NA-- , . NA i - NA 
---·;------ ·---·-- ··-----·-+---·-------+----------

NA NA NA ' NA 
____ N_A _______ NA--.,- NA NA 

--·---··----- ··- ·------~--------

38000 : 24000 : 23000 i 18000 
NA _____ T____ NA NA I NA 

0 
N 
00 ,.... 
....... 
0 



Metals in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: SUMP072 SUMP072 SUMP073 SUMP073 SUMP073 SUMP074 SUMP074 SUMP075 
-------- -------------·-------- ------ -· ·----------··-~-----·--------------------- --~- ---- - ·----- --- --··--f- . - - --- .. -·· ----------------·----------------- -----+---------------------· ----------------
Sample Number: SUMP072(0-0.5) ' SUMP072(6-6.5) SUMP073(0-0.5) SUMP073(6-6.5) SUMP073(6-6.5)FD SUMP074(0-0.5) ! SUMP074(9.5-10) i SUMP075(0-0.5) 
-------------- --------------.---------~------~------------------ ---------------------- --- --- - - ---- ------- -----------------------------------------------------+------------~-

Date Sampled: · 09/26/1998 09/26/1998 09/26/1998 09/26/1998 09/26/1998 09/26/1998 09/26/1998 08/11/1998 oepth (fi-:F -- - --- - -- -·---- o-:o_o _______ -L------s.oo___ o.oo 6.oo s.oo --- - - -o.oo- -----~----9.5o----~--o:oo _____ _ 
METALs--.:-·uNirs:·uGtKG--"-----------------·-- --- - ------ -c· --- ---- ---- -· ----+------·------~--------------

ALliMINUM-- - ---- -----NA ______ L----- NA 

ANTIMONY---- -------;~-=----N·A·----:----- NA ------· 

ARSENIC NA NA 
BARIUM _____ - -- -----NA- --- ---l - ----NA 
--------------------------------------------------------------
BERYLLIUM ND [568] U ND (633] U 
---------~--~----

CADMIUM NA NA 

CALCIUM 
- ,----- - NA -----~--- --NA- --

CH~_9MIUM~_TOT~L ____ .~-~~=-~=~.t\-::.-~~===--===~=~i~~----~ -
COBALT NA NA 
--------- -------
COPPER 

,.-- ----------- --- ------- --- --NA ____ -
NA I 

--------- ------------------------ - __j__-------~ ------- ----
IRON NA NA LEAD________ --------- NA ______ _,_ _______ NA-- ... 

MAGNESIUM 

MANGANESE 
I . ---------
MERCURY 
NICKEL 
- ----------·--
POTASSIUM 
SELENIUM 
SILVER 
SODIUM 
STRONTIUM 
THALLIUM 
VANADIUM 
ZINC 

0 
0 
0 
f " ~ 
(~ 
f~-~ 

NA NA 

NA NA 
--- -------- - ----·--- -- --- ---·. ------

NA NA 
7000 7200 

-- --- --·--- ------------- ·- --------· ------··.- --

NA NA 
NA NA 

----··--- ------ -.-

NA NA 

NA NA 
-- -------·----- ---------

NA NA 
, NA NA 
! ----13000 --- 18000 

- j_ ·---- ------ - ·- ----

NA NA 

NA 
NA 
NA 
NA 

683 
NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 

10000 
NA 
NA 
NA 
NA 
NA 
NA 

19000 
NA 

NA 
NA 
NA 
NA 

810 

NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

13000 
NA 
NA 
NA 
NA 
NA 
NA 

23000 
NA 

NA NA ---- ~-----NA- -- -;-------NA _______ _ 
NA . --------·---- ···-NA·---~--NA----. --NA __ _ 

-- ____ .._ - -- - _........_ _______________ ----- ------·· ---- ---·--

NA NA I NA NA 
NA NA ------- _____ NA ___ ·--~---- -NA 

- ----------- ---
.. ND [3280) U ND [604) U 1060 702 

- - ---+- ----- -~- ---·------~---

. NA NA NA NA 
···---- - -----------------~----

NA NA NA NA 
NA NA NA NA _____ ..... ----·------

NA NA NA NA 
NA --- ------- -- NA ___ --------NA·---r----NA ____ _ 
-- . ---··· ---------~-- ------- -

NA 
NA 
NA 

NA 
NA 

NA NA NA 
-- - -----~--- --------------. ---·--------1 
NA I NA --
NA . -~----NA NA 

-- ----------------·-- ------·-·-----~------- --.-

NA NA NA 
NA NA NA 

ND [26000) U 
NA 

12ooo - --- .,.- ---19o-oo ___ ·- ~-- ---- a2oo--

NA 
NA 
NA 
NA 
NA 

NA -- ---r-----NA ____ ------NA ____ _ 

NA NA NA 
NA -- ---~------NA--
NA -··~--- ···----NA -------;· NA 

NA 
. ------·-------------- -----------------1 

NA NA NA __ ,..L_ _____________ -------

NA . NA NA 

ND[33000]U 40000 10000 20000 
·- ----------- ----- -- __ __._ ______________ .....___ _______ ------

NA NA NA NA 

0 
~ 
00 
~ 
...... ,_. 



Metals in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Loc~!~o~: ________________ j_~~UM~~75 _ -"- _ !3~MP~76_ _ _____ ~ljMP_~!~ ______ SUMP076 _ , __ SUMP076 _ _ SUMP077_ i_ SUMP077 _ SUMP~78 i SUMP078 

Sample~~-~ber: ________ ~_~l:!~~~!~.e~~~ ~-~~~~~!~i~~~5) ~- ~~PJIJl~!-~Q-_~) __ SljPJI~0?_6(~:~:~) ; _ ~ljM~~76(9.5-1 0) _. SUMP07?(~-_~.sf- i SUMP077(3.:-5) i5UMP078(0-0.5) l-5_tlfili078(3-_5T 
Date Sampled: : 08/11/1998 · 07/30/1998 07/30/1998 09/26/1998 09/26/1998 07/30/1998 · 07/30/1998 08/11/1998 i 08/11/1998 
--------~- --------------j----------------:----·.- --------- ------------ -------------------------

~~_p~h (tt·L ________ j _____ ~~o----~-- o.oo 3.oo o.oo s.so o.oo ' 3.oo o.oo 3.oo 
f\II~TA~~~-~N!!S: UG/KG_j__ __________ ; _ _ 
ALUMINUM 1 NA NA 
------~------~j--------

ANTIMONY : NA 1 NA 
ARSENIC ---------- -- -- !----- ----NA-- --- . NA 

BARIUM NA NA 
BERYLLIUM _______ __,__ ND (596] U ---- --- -579- -- . 

NA 

NA 
NA 
NA 

-----Nr5[6oofu 
---------~ ---- ·------·· --- ---- ---·- - -·- ------ -

CADMIUM NA NA NA 
-------- -· ---- ----------

CALCIUM NA NA NA 
CHROMIU-M~TOTAL-----~------NA _______ - - -NA ____ -·------ -NA 

COBALT NA NA 
COPPER -- - - - -- ___ , - NA - - NA 

IRON NA NA 
LEAD NA NA 
------------------
MAGNESIUM 
---- ----------- ··-----

MANGANESE 

MERCURY 

NA 

NA 

NA 

NICKEL ~-------- _ _ ____ __ NO J~~~O!U_ 
POTASSIUM NA 
SELENIUM ~---NA--

---- --------------------
SILVER NA 

SODIUM NA --·---_,_ ___ NA 
STRONTIUM 

NA 

NA 
NA 

4800 
NA 
NA 
NA 

NA 
NA 

NA 

NA 

NA 
NA 
NA 

NA 

NA 
ND [4800] U 

NA 
NA 
NA 

NA 
NA 

-- ------- -~--------------1----------- ~--- --- --···----- --------+--··---··-

THALLIUM I NA NA NA 
v.A.NP.olliM-------~,--17ooo ______ ---- 21ooo -----·---- 28ooo 
ZINC -------- -----~~---- NA-----~-- -- --NA _______ ----- -- NA 

0 
0 
0 
~ (' N 

NA 
NA 
NA 
NA 
626 

NA 

NA 

NA 
NA 

NA 
NA 
NA 

NA 

NA 
NA 

9700 
NA 
NA 
NA 

NA 
NA 
NA 

21000 
NA 

...,... _____ 

NA 
NA 
NA 
NA 

" 1090 

NA. 
NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 
16000 

NA 
NA 
NA 

NA 
NA 
NA 

12000 
NA 

NA 
NA 
NA 
NA 

ND [529] U 

NA 

NA 
NA 

:------ -- NA ---·-r---- - NA ----,- --NA-- ---
------------~-----------L------

NA NA NA 
NA 

NA _______ ----+ - ----NA ____ ---
-- ·------ ------------------·--- ----

NA NA 
---------·--------------------- ~-

577 696 
-~-- ·---------~--------------

NA NA 

NA 
ND [576] U 

----~A------

________ .,.L....._._.. __ -------- ------~-~------

NA . NA NA 
--------~fA---~---- NA ----NA __ _ 

NA NA NA NA 
-------------------------- --

NA NA I NA NA 
- ·- ---------------------- ----

NA NA I NA NA 
NA _________ N_A_ -------NA~~---NA ______ _ 

NA 
NA 

NA 
6600 
NA 

NA 
NA 
NA 
NA 

NA 

NA NA NA 
NA - --- -- NA --------NA _____ _ 

- -·---------------~- ·--~- ---~---~------------- ------
NA NA NA 

-------9ooo-~----=F~_f~4~~L~ ' N~[46o~Lg_= 
NA NA NA 
NA NA NA 
NA NA NA ------------NA ____ _,___NA------~--

NA 
NA 

NA 
· NA 

NA 
NA 

15000 24000 55000 1 36000 
NA ----~-NA ----- --~----'---- NA 

0 
1\:) 

00 ,_. ,_. 
l'\) 



Metals in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: SUMP079 SUMP079 SUMPOSO SUMPOSO SUMP081 SUMP081 SUMP082 SUMP082 
samp-le Number: ---"- suNIP-o79(o~-o~5f · st..iMPoi9(s.·s=9f suMPoso<o-o.s) · suMPoso{7 .s-s) suMPos1 <o-o.s) suMPos1 (9.5-1 o) ~ -suMPos2(0-o~5f- suinPOs2(o:o.s)LFo-
oaiesamPieCi: -- - - ------o9i2s7199s ---·- ---09i26Hs9s ___ · o9/2s/19ss · o9/26i199s o9/26/199s o9/2s/1-s9s---,-- os/o4/199s --~ os/o4/199s 
oeptll(ft.):--------- ---·-------o-.oo- --- _, ___ -·a:so o.oo 1.so o.oo 9.so ---------- o.oo o.oo 
--~-~- -------·------------- ---------- ------------~------·--- - ----·- ----
METALS- UNITS: UG/KG 
ALUMINLJM ______ - ------------ ----NA ______ ·----- --NA 
ANTIMONY____ -- ----~--- -NA _____ --

--- --------- ·---

ARSENIC NA NA 

BARIUM NA NA 
BE-RYLLIUM - ------------No[6-()oju --.- --No-[6f7J u 

- -- -- ·--·- ··-- - - ----- ----- ·-· 

CADMIUM NA NA 

CALCIUM NA NA 

CHROMIUM, TOTAL 

COBALT 
COPPER 

IRON 
LEAD 
MAGNESIUM 

MANGANESE 

NA 

NA 
NA 
NA 

NA 

NA 

MERCURY NA 
--~------- ------ -----
NICKEL 10000 
POTASSIUM NA I - --- --- ------ ... .,- - ---
SELENIUM NA 
SILVER NA 
SODIUM NA 
STRONTIUM 
THALLIUM 
VANADIUM 

ZINC 

0 
0 
0 
r.,.., 
(0 
bw~ 

NA 
NA 

31000 
----------------- ---- -----------

NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

8600 
NA 

NA 
NA 
NA 
NA 
NA 

12000 
NA 

NA 
NA 
NA 
NA 

NO [613] U 
NA 

NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 

12000 
NA 

NA 
NA 
NA 
NA 
NA 

38000 
NA 

NA 
NA 
NA 
NA 

743 
NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 
9000 
NA 
NA 
NA 
NA 
NA 
NA 

8900 
NA 

NA 

NA 
NA 
NA 

NO [625] U 

!'JA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 
NA 

7100 
NA 

NA 
NA 
NA 
NA 
NA 

39000 
NA 

-------------:-----------:----------

NA 
NA 

NA 
NA 

NA 
~~-

NA 
NA NA 

- --- -----------
NA NA NA 

-- --- ----- -----------

1170 551 NO [2570] U 
--+- ------------------------------~------

NA NA NA 
- ---- ·····---------+---~---~----

NA NA NA 
-------------------~----------· 

NA NA NA 
-----·-·----------------------~---

NA 
NA 

NA 
NA 
NA 

NA 

NA 

NA 
NA 
NA 

NA 

NA 
NA 

NA 
NA 

NA 
NA 

20000 8900 NO [21000] U 
·--------·-------------·····- -----

NA __ __ _ _______ N~-----"-----~f\1_1\ 
NA NA NA 

--------- ·------------------
NA NA 
NA NA 
NA NA 
NA NA 

19000 
NA 

23000 
---------------

NA 

NA 
"-----NA 
r--ND [26oo6]LT 
-,---~NA ______ --~ 

0 
N 
00 ,.._., 
,...... 
w 



Metals in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: , SUMP082 ! SUMP083 SUMP083 SUMP084 SUMP084 , SUMP085 : SUMP085 i SUMP086 

Sam ,lie_ ~umber~==-=-=T sliM~082(3-5)T~_~MP08~~-(~f=~gfV1-~~~3(~~~~-~-o)-. --SUMP0~4(0-0.5) : _ SUMP084(6.~·7)_~_ ~~MPo§5(o:-o~SDMfio85(N.5)-r- SUMP086~0-0.5)_ 
Date Sampled: 1 08/04/1998 i 09/26/1998 · 09/26/1998 09/26/1998 09/26/1998 09/26/1998 ! 09/26/1998 · 09/26/1998 

De_E!!_l_(ft.): _-___ _j==-~_oo -_:=1~==~-~:~~==~~--~----~-~~:9~5~~ =-::·:-~ o.oo 6.5o ___ ~-- -~=--~~~o==t=~=--7_._o_~ _ _:_"-~~= o.oo--=:~ 
METALS- UNITS: UG/KG : : . - ' 
~-·-- -------------------------- ~_; ________ ---~-----· 1-------------------- - ---~-

ALUMINUM i NA NA NA NA 
~-------------+ ---------------- ------------------,-
ANTIMONY : NA . NA NA NA 
ARSENIC ___ -- ------ NA - ~----- NA-- NA NA 
BARIUM ______ ------------- NA ----- ---- NA NA-- -- NA 

BERYLLIUM -~-----,-----701~3 __ __,_ND-(639j U - - -- - NO [S40J IT-- - - NO [630] U 
CADMIUM--------------- , ________ NA-- - ----- NA--- -
~~- ---------------------"----- --------------'--- --- - -

CALCIUM NA NA 
CHROMIUM, TOTAL-----~-NA--~_------N_A ___ _ 
--~-----------------~----~----~-------.L-~- ------------

COBALT NA NA 

COPPER 
IRON 

LEAD 
MAGNESIUM 

NA NA -------NA-- ---~---- ---NA _____ -

NA NA ----------- ----------- --- - ---NA- -
I ------- ------------
MANGANESE 

NA 

NA NA 
~~~-------- -------- ------ -------------------
MERCURY NA NA 
NICKEI _____ -- -- ----No [476oTU--: - ---i3oo 
POTASSIUM ________ N_A ____________ NA 

SELENIUM NA NA 

SILVER NA NA 
SODIUM ~-- ____ N_A ____ _. _____ NA-- - - --- -
STRONTIUM - --- ------ NA- _____ j ________ NA--
THALLIUM --- ------------NA----~ ---- NA ------ -
VANADIUM -- -- ______ j __ --1-SOOO-~---- 34o6o ----

' -------------------- ---~----1---------------
ZINC NA . NA 

0 
0 
0 
~ 
{() 
~ 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

5700 7400 
NA NA 

NA NA 
NA NA 

NA NA 
NA NA 

NA NA 
NO [6400] U 41000 

NA NA 

NA 
NA 
NA 
NA 

.. ND [618] U 

~A 

NA 
NA 
NA 

NA 

NA 
--NA·----~------- --NA ____ _ 

NA-- . - ---;----- NA----:-----NA-~---

.1 -- -- : -------- ------------
NA I NA NA 
NA . - -NA _____ ------------NA --- ---

- --- ----~- -~-~-----.!..__._ ________ _ 

NO ~{)~~! ~-----~- ____ ?.!._1_ _____ ND_~25] ~---
NA NA NA 

- ·---------------------·- - ________.___~------·-

NA NA NA --· ---- -- NA _______ NA ----···· NA 

NA NA NA --NA ______________ NA·----~------NA __ _ 
NA - -----------------NA ----------- NA·------+- NA 

- ------ -----------------------------------~--~------------

NA NA NA NA 
·----· -·····- -·- -------· ----------------·- ----------------·-------·- ---~---~-

NA NA NA NA 
NA 

NA 
6000 
NA 

NA 
NA 

NA 
NA 
NA 

14000 
NA 

NA ___ - - --. - . --NA _____ ,___ --NA ____ _ 
·--------NO------~- •·--·-····-,.-~-~--------·•-•••---------

NA NA NA 
5600 6800 6900 

--~-··------------------~-------

NA NA NA 

NA NA NA 
NA NA NA ---NA ______ -- ----NA------r------- -N-,--,-A~--

NA ------NA----~---------NA ____ _ 

NA NA NA 

41000 
NA 

-NA ----r- _ ~2ooo ; NA _____ _ 
26000 

0 
l\:) 

00 
....... 
~ 
~ 



Metals in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: SUMP086 SUMP087 

s~~-~~_Nu~~~=- ___ --j-~uM~~!6-(9~_5~!:of.r-~~§n_!io_~7~~=~·_5) __ 
Date Sampled: · 09/26/1998 09/26/1998 

~-ep1~]«.t_=~~-=----- ___ :;=-=~ -~--~~~:=-~=:--~=-------,f.oo- --- --
METALs- UNITS: UG/KG ! 

ALUMINUM --- ------------ i----- NJ\---- --~------NA--

ANTIMONY-- ---------- --:-~ ------NA ______________ NA 

ARSENIC NA NA 
--------- -- -- --------- ---~---- -~-- -- ··- ---- ---- ~--- ---- ·- - . ----

BARIUM . 

BERYLLIUM 

CADMIUM 
CALCIUM 
CHROMIUM, TOTAL 
----------------------- -----

COBALT 

COPPER 
IRON 
LEAD 
MAGNESIUM 
---------- . 

MANGANESE 

MERCURY 
NICKEL 
POTASSIUM 
SELENIUM 
SILVER 

SODIUM 
~------- -----------------

STRONTIUM 

NA NA 
---~------------------~----~----------

607 ND [579] U 

NA NA 
- ---------- -- -- -

NA NA 
NA NA 

NA NA 
NA NA 

- -----------
NA NA 

NA 
NA 

NA 
NA 

7600 
NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

ND [4600] U 
NA 
NA 

NA 
NA 

NA NA 
THALLIUM ----------- __ , ____ - --NA _____ , ________ NA 

VANADIUM 7800 44000 
-- ----------------------------------- - --~ ---- - - NA 
ZINC NA 

0 
0 
0 
~ 
(0 
U1 

SUMP087 SUMP088 
SUMP87(5.8-6.3) SUMP088(0-0.5) 

- -- - - . 
09/26/1998 08/04/1998 

5.75 0.00 

NA NA 
NA NA 
NA NA 
NA NA 

ND [600] U 471.2 

NA NA 

NA NA 

NA NA 
NA NA 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 

NO [4800] U ND [5500] U 

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 

NA NA 

17000 25000 

NA NA 

SUMP088 SUMP089 SUMP089 SUMP090 

: suMJ:I088(3~5) -~-sDMPo89(o-o.5~ : -~:~Mfi~~{s:~!)I--s}I_~~~~o(ri-I~~f 
08/04/1998 09/26/1998 09/26/1998 08/04/1998 

3.00 0.00 
- --~ -

NA NA 
NA NA 
NA NA 
NA NA 

497.7 ND [561] U 

NA NA 
NA NA 

----- ~--- -

NA NA 
NA NA 

------ - - -

NA NA 
- -- ----- -------- -

NA NA 
NA NA 

- ---- -- --

NA NA 
-- - -- ---~ -- ---

NA NA 
NA NA 

-- ~ --- -

NO [4800] U 4900 
------

NA NA 
NA NA 
NA NA 

-~ -
NA NA 
NA NA 
NA NA 

21000 18000 
-- - _______ __._____ ___ --

NA NA 

------------------------------
5.75 0.00 

--------- ------- ------------------

---.---··-

NA NA 
NA NA 
NA NA 

. -~ ··---··-------·- ··--·-----·-. 

NA NA 
881 512.7 

----- - ---~-------

NA NA 
NA 
---· 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 

NA 
----~--

NA 
NA 

NA NA 
- ---·---------·---·------
NA NA 
NA NA 

------···------------ ---
7900 ND [4200] U 

--- --------·-----------------
NA NA 
-- --- ----·------ -- ------·-----·· -----
NA NA 

NA NA 
-----~- ------- -------

NA NA 
NA NA 

NA NA 

30000 14000 

NA NA 

0 
1\:) 

00 
........ 
........ 
CJ1 



Metals in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

COBALT NA NA 
-- --- ---- ------·· --- --------------

COPPER NA NA 
I ---- -·-------
IRON NA NA 

LEAD NA NA 
- ~------------ ~--- ------ ----

NA NA MAGNESIUM 

MANGANESE 
------------- ----------------·-- ---------- ··--- ------

NA NA 

NA 
NA 

NA 
NA 

NA 

NA 
I --· --- ------· ------- --·---------- ---- - ---·--- ----.. -
MERCURY NA NA NA 
------------------------- -----------~-------------.. ---------------

NICKEL _______________ ND [4700]LJ ________ _5_2~------·- _ 5100 
POTASSIUM NA NA NA 
SELENIUM ----NA ________ NA _____ --- -----NA- - -- -

I ------------------------------- -·- --· 
SILVER NA NA NA 

I ------------------------
SODIUM NA NA 

I ------ ----·--------- -------- ·-- ----
STRONTIUM NA NA 

- ----------------------------------

THALLIUM NA NA 
----
VANADIUM ---- -17ooo-- ----- -4oooo--

NA 
NA 
NA 

28000 

ZINC NA 
··-NA-----,-------NA ---· 

0 
0 
0 
~ 
(,0 
en 

NA 
NA 

NA 
NA 
NA 

NA 

NA 
ND (4300] U 

NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 

.. 434.2 

NA 

NA 

NA 
NA 
NA 

NA 
NA 
NA 

NA 

NA 
ND (4700] U 

NA 
NA 
NA 
NA 
NA 

-· ------------
NA 

NA 
NA 

NA 
NA 

NA 
NA 

---------------------- -- -------------- --
NA NA 

--- -- NA -----,- - -- -NA-----I 
--------------------· ---~------ ~----------

NA NA 
------------+ ------ -----·. ----------·--

NA NA 
----- - ------------- - ------- -----------

NA NA 

NA NA 
5600 ND [4600] U 8000 J 

------------------------------------------------
NA NA NA NA - ------:---- ---N:i\----;- ---- -NA _____ , 

----------------
NA 

NA 
NA 
NA 

NA NA 
- --- ------------ -------

NA NA - ;- ---N-.4.---,--- ----~--
-- --'-- ---NA---~----~-NA ______ _ 

18ooo 35ooo 82oo- ---r 24ooo J 
NA - ---- - - NA ______________ NA ... --~~ --~---

r~·. 

0 
ro 
00 ,_... 
,..... 
en 



Metals in Phase II and Phase Ill Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: SUMP121 SUMP121 WRSUMP017 WRSUMP017 WRSUMP018 WRSUMP018 
Sample Number: slifJI"P121(5.5:s):--·suMP121(5.5-6)LFD · WRSUMP17(0-0.5) WRSUMP017(3-5) WRSUMP18(0-0.5) ·-wRsui.rffi18(6.s=7) · 
Date Sampled: ----09127/1-998 -- 09/27/1998 . 08/04/1998 08/04/1998 - . - 09/2S/19S8 - -()9/26i1-998 ____ _ 

- ---- --. . --- -··-··· --------- ,____ -- -- -- --·- ----------

Depth (ft.): 5.50 5.50 0.00 3.00 0.00 6.50 
--·---------- ----------- --------------
METALS- UNITS: UG/KG 
. - ---------------·--
ALUMINUM 
ANTIMONY 
ARSENIC 
BARIUM 
BERYLLIUM 
CADMIUM 
CALCIUM 

NA 
NA 

NA 
NA 

NA NA 
NA NA 

6900 J 7410 J 
NA NA 
NA NA 

~- ---- --- -- ----~---------- -- ---- ---- ----
CHROMIUM, TOTAL NA NA 

-- - - --- --- -----
COBALT 
COPPER 
IRON 
LEAD 
MAGNESIUM 
-~~~ 

MANGANESE 
MERCURY 
NICKEL 
POTASSIUM 

NA NA 
- --- ----- --- ----- - -

NA NA 
NA 
NA 
NA 
NA 

NA 

NA 
---- ---- - ---

NA 
NA NA 

73000 J 69000 J 

NA NA 
----- ------------------ -~---- ------------ ------------------ --·--·-

SELENIUM NA NA 
SILVER --------------.-----NA _____________ ----NA--
------ -------------------------- ------ ---- ------

SODIUM NA NA 
STRONTIUM ------------<-------NA ____ - NA 
~-------------------~---------------------·------------ --

THALLIUM NA NA 
VANADIUM--------~-~-----86ooo"J ____________ 94000 J 
---- -------- -~----- ·------~~~-------,~···-- ----- --- -~---- ------- --+------···- --------------

0 
0 
'~ 
~.J 
;',"'.' 
'--""' 
""-]' 

NA NA 

NA 
NA 
NA 
NA 

653.5 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NO [5400] U 

NA 
NA 
NA 
NA 
NA 
NA 

22000 

NA 

NA 
NA 
NA 
NA 

623.7-

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NO [4600] U 

NA 
NA 
NA 
NA 
NA 
NA 

24000 

NA 

NA 
NA 
NA 
NA 

NO [599] U 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8200 

NA 

NA 
NA 
NA 
NA 

--------------· ---
NO [614] U 

-- -----~--

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

8600 
---------- ---------

NA 
NA NA 
NA NA 
NA NA 
NA NA 
NA NA 

- --------~----+·- -- ----------------

17000 i • 23000 
---- ---- -- - ---- - -- -----·--- ·--·---

NA NA 

0 
l\) 

00 
~ ..... 
-.] 



Anions in Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Location: 47S804 47S804 • 47S805 · 47S805 47S806 47S806 i 47S807 i 47S807 
----· .... ___ ---··-~------------- - -----------~--------~ ·--------- --------+--------··--------- --- - 1 - --------- ·-------~ --- .. -+--- ·------- --~-------------------·->--------~------------>--------------~---

Sample Number: 47S804(0-0.5) · 47S804(1-2) 47S805(0-0.5) • 47S805(1-2) ' 47S806(0-0.5) 47S806(1-2) I 47S807(0-0.5) i 47S807(1-2) 
oaie-sampled:~-~- ----- -- --~~ -- -- -----------,- --o5T3o,2ooo- T-os/3ot2oo_o_ o51io12ooo --, -os/3o/2ooo----- osi3-1/2ooo ___ --- os/31J2ooo · ;- --- -os/31/2ooo-- r-osJ31i2ooo-· 
oep~~I~J~==---~---==-----===--=---~--=---~:-~-----u-~--=--~-------o.oo __ --=--==---=1.oc) o.oo ____ --~ :- 1.oo o.oo ________ =-1~~~---~--;==~~~-=~~=-l 1-:Do _ 
ANIONS - UNITS: UG/KG ' , 

CYANIDE 
--------------------------------------
PERCHLORATE 

0 
0 
0 
~ ~ : ...... 
r ,..., 
.......... 
Cli) 

NA NA 
---------------

48.6 NO [5.9] U 

NA 

99.7 

NA 

1450:* 

_________________ ....,.__ _________________ --- --+---------- ----
NA NA NA NA 

-- - -----------------------~- __ j_ ______ _ 

NO [6.08] U 71.4 NO (5.8] U 1 NO [7.02] U ---- -·-·- --- ---------·-------- ---- -- ---1·--------------

0 
1\:) 
00 
........ ,_. 
00 



Location: 
-----------~--

Sample Number: 
---------~-- ---
Date Sampled: 
----~--------- ---
Depth (ft.): 

Anions in Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

47S808 47S808 47S809 47S809 47S810 47S810 47S811 i 47S811 
----47ssos (o-o.5) 47s8o8 (1-2) - 47s8o9(o-o.5) · 47s8o9(1-2) · 47ss;lo(o~o~5) · 47-s-s1o(1-2Tt475-s~o:5ff 47ss11(1~2T 

~---------~--------- ,---osi3112ooo-- o5t31/2ooo ~- o5t31i2ooo __ : o5t31/2ooo· : _o5~!~~~~(_~-·-~~~~i!2ooo~l-_osto1t2ooo 1 osto112ooo 

0.00 1.00 0.00 1.00 0.00 1.00 - 0.00 1.00 
.A.NioNs. uNI-rs:-uGtKG __________ ----~-----,-

-- -- ----- -+--
CYANIDE 
-----
PERCHLORATE 

0 
0 
0 
r~ 
{C; 
(!) 

--------------
NA 
19.6 

NA 
ND [5.99) U 

NA NA 
ND (6.35] U ND [5.96) U 

NA 
104 

- ___ N_~---l NA NA 

15~-- _ L ------~L~_.l_ ___ ,_ND[~!l!_ __ 
i 

0 
N 
00 ..... ...... 
"' 



Anions in Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: 47S812 47S813 47S813 47S814 47S814 47S815 47S815 47S816 
~-~~-----------~~------~-~ -----------· ~--··----- ----1--------------- t-~- - - -~ - ~------ -- - ... ·- .. .. . . -·-~-----~ ~---· ~---·· 

Sample Number: 1 47S812(0-0.5) I 47S813(0-0.5) 47S813(1-2) 47S814(0-0.5) ' 47S814(1-2) · 47S815(0-0.5) 47S815(1-2) 47S816(0-0.5) 
---------------~---~--------------- -------------~---------·---------- - ----------------~----- --------· --- ----·- ----- ---------------
Date Sampled: 06/02/2000 · 06/02/2000 06/02/2000 06/02/2000 06/02/2000 06/03/2000 06/03/2000 06/02/2000 
Depth (ft.): ~--- ----~ ---- -- . ~--- -- ------·- ----0.00 . -- ------ o.0() - ~ -- 1.00 ,~ 0.00 -- ioo- - 0.00 . 1.00 0.00 
ANIONS - UNITS:-UG/K~G----- -----~-- -----.- _,_ ----- - ----7 ... ~- ---- -- - -------~~· ---------,~-- ---------I 

CYANIDE 

PERCHLORATE 

0 
0 
0 
~ 
0 
0 

NA 

NO [5.48] UJ 

NA NA 
---- -- ---

NO [5.57] U NO [5.8] U 

~ ---- --- . ----- ---··.,... -- -- --- -- --

NA NA NA NA NA 
- --------------------------- --------

NO [5.63] U NO [6.63) U 189 73.8 NO [5.76] U 
-------------------- ----..--------------------

0 
l\j 

00 ,_... 
l'v 
0 



Location: 
------~- ---- --------·--------- - -------------·--------------
Sample Number: 
------------------- ------ -----------------
Date Sampled: 
---- -------~--- ------------
Depth (ft.): 
-----------~---------- --------------------
ANIONS- UNITS: UG/KG 

- --- ----

CYANIDE 
-----------·-------------------
PERCHLORATE 

0 
0 
(~ 
~ 
0 
~ 

Anions in Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

47S816 47S817 47S818 47S819 47S819 47S820 47S820 47S821 
. 47581·6-(1-2)- -47s817(o-o.5) 47S818(o-o.5) · 47S819(o-o.5) · 47S819(1--2> · 47s820{o-o.5)~4is82o(f~2) :-47s821{0-o.s) 

-- 1-·o6to-2/2-ooo --- o6/o312ooo · o6Jo3i2ooo · o6Jo2J2ooo- · o6/02/2ooo · o6/02/2ooo ~--o6Jo2h()oo-;--c)6Jo3i2ooo--
1.oo o~oo- ·----'-- -1-.oo ___ +---().Oo ___ _ 1.00 0.00 0.00 0.00 

--1--- - ----~-+----

NA NA NA NA NA NA NA NA _________________________________ ,..___ ________ _ 
NO [6.02] U 39.5 J NO [5.52] U 136 NO [5.91] U NO [5.87] U 222 NO [5.6] U 

- -------------------------- -- --~ --------------

0 
l\:) 

00 
~ 

1\:> ,....... 



Anions in Soil Samples at Site 47 
longhorn Army Ammunition Plant, Texas 

~:~;~:"~uml1er:-- ------- ----- ---- ---- 47~~~~+-2)·:-47s~~~~~!o:sr'·4-i~~2~H-2) · 47s~~~~~o.5) · 47~:~~g-2) ~-475~~~~~-s) ~~2)i 47s~~~~~Qs)-~-47~e52~~:-2)1. ' 
O~lteSamPJeCt __________ -- -------------- -- -0Sf03t2000 ___ UQSJOJf2000 -----QSJ03J2000 -- 06/03/20()0 --- OS/QJ/2000- ~----06/04/2000 I 06/04/2000 06/04/2000 ___ '06/04/2000 

oell~h __ (tt.): --=~--~~=~:-.:~--~~~-=-===-~==- -~- _-5-~-~-~-- --- __ o~~o==::=--- ioo-- o.oo - ----1~oo __ ~~--==o:oo- 1.oo o.oo 1.oo 
ANIONS - UNITS: UG/KG 
---------------------------------------------
CYANIDE NA NA NA 

--~---·--··--~- ----------------~---- -------·- - --------- -----·------------
PERCHLORATE NO [5.66] U NO [5.31] U NO (5.83] U 

0 
0 
(~ 
ICA ..... . ., 
~ .. 
-:. '..., 

NA 
19.6 

1 1 : ---- ---------- ---- ------~---+-----________)__ __________ ,__ ___________ _ 
NA NA : NA i NA ' NA 

N-0-[6-.42]lT~ - NO (5.6) u I NO [6.01] u ; NO [5.52] u --;- NO (6.44] u 
-- ------, -----------------·------~----

0 
N 
00 ,........ 
l\:) 

l'V 



Anions in Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Location: 47S826 47S826 47S827 47S827 47S828 47S828 47S829 47S829 
-- -- -~- - -- - -- ---- -- -- ---- ··1---------------- -- - ··- - · · -- · - · ---- - · --·- ---··-····--- - -----~------- --------.L--------~' ------~ 

Sample Number: 1 47S826(0-0.5) , 47S826(1-2) 47S827(0-0.5) 47S827(1-2) 47S828(0-0.5) 47S828(1-2) I 47S829(0-0.5) ; 47S829(1-2) 
Date sami>leci: · ---·--··- ·---------·-------- ----- osio412ooo o6/04/2ooo · o6/04/2ooo · ~- o6/04/2ooo - o6to4:,2ooo·- ··· osio412oaa·:-os7o4:,2ooo--··--o6/o4/2ooo-
------------------·--·-----------··------ ---·-·----- ....... -. ---- ·-···- --- --.l------------ ----------·----
Depth (ft.): 0.00 1.00 0.00 1.00 0.00 1.00 ' 0.00 1.00 
-------------------------------------- -- ------- ---

ANIONS- UNITS: UG/KG 

CYANIDE 
----~----- ------ --- -----------~--

PERCHLORATE 

0 
0 
(.~ 
g~ 
........ 
(."', 
l-.,;'. 

NA 
-----------· -----------
ND [6.37] U 

-: 

NA NA NA 

ND [5.92] U ND [5.64] U ND [6.21] U 

NA 

35.4 
NA NA NA 

ND[5-:74]tT 1 ND[5.88fO--r-N[f[5.86)u 
. !· . . . . ... - . - -

0 
~ 
00 ,...... 
l\:) 
w 



Location: 
~------- ----------- --~-------··-··------ --
Sample Number: 
------- -----------------·----
Date Sampled: 
------------- --------------------------
Depth (ft.): 
--- . ------------------------- -----
ANIONS- UNITS: UG/KG 
---------------- - -- ----· ------ -------------------
CYANIDE 
PERCHLORATE 

0 
0 
0 
~ 
() 
~ 

Anions in Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

47S830 47S830 47S831 47S831 47S832 47S833 47S833 j LH-DL063-01 
. 47S830(0~0~~47SB30(1-2) ,-47S831(0-0.5) , 47S831(1-2) .47S83-2(o.:0.-S) 47S833(0-0.5) j 47S833(1-2) I iH-DL063-01 

___ _o6/o~i3~_cio-~=-~6io5t~o~-o_--:·=~6io-512oo~---~ ~-~~}~~12ooo- . osto2/2ooo - ~---~6ji13t2()oo~L o6/o-3t2ooo ! osto5t1_993-
o.oo 1.00 0.00 1.00 0.00 0.00 i 1.00 1 1.00 

--------- -- . ---. ---- -------~------------:-----------

- -----1---------------t----------
NA NA ' NA , ND [500] U 

-·---- ---···-----i-- • 

ND [5.25] u ND [6~ 11 Ll_:l__ ___ ~ .!'J'? (6:~1l_~_; _____ NA 

NA NA 
ND [5.76] U 30.9 J 

NA NA 
,..--No [5.-98]lT- ---No [5.921 u 

0 
l\:) 
00 ,..... 
r-~ 
~ 



Location: 

Sample Number: 
---- ----·-·· ------- ---
Date Sampled: 
- --~- ~---- ·------ ---
Depth (ft.): 

----------~------- -----
ANIONS - UNITS: UG/KG 
CYANIDE 

PERCHLORATE 

0 
0 
(~ 
~ 
~--, 

l,.r 
trl 

Anions in Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

LH-DL064-01 LH-DL065-01 LH-DL54-01 . LH-DL55-01 : LH-D~~6-~~ ~- L~·D!-61-01 . L~-~_1!_~2:-~1 _ _1 _ _!:!:i_~~-'!__6~~_':)! ____ LH-~~62-0!_ 
LH-DL064-01 LH-DL065-01 LH-DL54-01 LH-DL55-01 LH-DL55-02 i LH-DL61-01 LH-S062-01 1 1 LH-S062-01 2 - LH-S062-01 3 

oalo_st1993 oatost1993 o7t12t1993 · o7t12t199~ -~ -oi1!2!!_~9I :--~~~~61~-~-~( ~ ---~~atoslfss3_T ___ o~o5i1993 -~--~atost1993 
2.00 1.50 2.50 2.50 2.50 2.00 --~:~----f--- - -2:_~~------l-- ---~50 

NO [500] U 

NA 

ND (500] U 

NA 

ND [500] U 

NA 

ND [500] U 

NA 

ND [500] U ND [500] U 
- ~ ... --- ------ ---- -

NA NA 

~-- -------------. 
ND [500] U NO [500] U 500 -NA ___ --,--- --NA ______ _ ------------

NA 
------ ---- - -----------1 

0 
~ 
00 
~ 
1'\:J -~ 

"' 



Anions in Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: .. . .. . . . .. i LH-5062-02 l LH-5062~02 . . LH~S063-01 . LH-5063-01 LH-5063-01 · LH-5064-01 I LH-5064-01 : LH-5064-01 
Sam pie Numb-er:----------------- --- -------h ... H-So62~o2~ ..-- I LH:So6·2~o2_2-. -LH~so63-o1_1 - LH-S-063-01_2 LH-S063~o1_)-:-LH-So64:01_1 ; LH-5064-01 ~2T LH-SOM-01_ 3 
·-·---·---·--- ------------------------------------------·-·-------. -----·-1---- -------------· . - ----- -···- --- ... ·---· -··--·----·----
Date Sampled: 08/05/1993 1 08/05/1993 08/05/1993 08/05/1993 08/05/1993 . 08/05/1993 1 08/05/1993 ! 08/05/1993 
~-------------------------·--- ------------~-- ------- -·-- ---- --- -··-· . -··--- ---------·--·--------: ---------r--=--------
Depth (ft.): 0.50 2.50 1.00 2.00 2.50 1.50 · 4.00 

1 

0.50 
~_t-Jio~~~--UN~!l!_: u~~(; ----=~~~~-= ---------~- _______ ____ ______ _ _ __ _ -- -· - ---~~-~~----·--------~--------- ---r---------

-- ·---- ·-· -- ·-

CYANIDE 

PERCHLORATE 

'~ 0 
0 
~ 
(" ·""' ()') 

NO [500] U 

NA 

NO [500] U NO [500] U 

NA NA 

NO [500] U 

NA 
NO [500] U NO [500] U · NO [500] U i NO [500) U 

NA ---NA--~---NA-~1-------NA 
---- ----------+------ -- - ___________ ..j.. __ 

i 

0 
1\:) 
00 
~ 
1\:) 
en 



Location: 
- ·- ----- ------
Sample Number: 
---------- ------·-

Date Sampled: 
-----~----· ·-- ---

Depth (ft.): 
------- ---··- ------·-·-- ----

ANIONS- UNITS: UG/KG 

CYANIDE 
---------·-
PERCHLORATE 

0 
0 
(~ 
t~ 
.A~ .. 

!. _ _.,~ 

''J 

Anions in Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

LH-S065-01 LH-S065-01 LH-S065-01 LH-S065-02 LH-S065-02 
LH-so65~o1 -.. · i..H-sos5-o1 2··ti:t:i-soss:o1--3 ·-L.ti-so65-o21:-t.."H:soss:o2-2 

:::- --- "" . ---- - - - . -- =-- --l - ---- --- - - --~---· ----- --- - -------=--
08/05/1993 08/05/1993 08/05/1993 08/05/1993 ! 08/05/1993 

--------------------- ----- ----- --- -----1----- - -----------

0.50 2.00 4.00 0.50 3.00 

NO (500] U 

NA 

NO [500] U 

NA 

NO (500] U 

NA 

NO (500)lf- 1 NO [500] U 
·-- ----------- ---------------

NA ' NA 

0 
l\:) 

00 
~ 
l\J 
-.] 



Anions in Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Location: LH-5065-02 LH-554-01 LH-554-01 LH-555-01 LH-555-01 LH-561-01 1 LH-561-01 I LH-561-02 LH-561-02 
sampleN-um-t>er:---- -------------- ---- ----- , L.ti~so6s~o2_3 · LH-s54-o1_1 · LH-s54-o1_2 · LH-s55-o1_1 LH-s55-o1_2 ·- L.ti~ss1-~o1=:nL-H-s61.:()1=il LH~s61=-o2=1-~ LH-s61-o2_2~ 
oate-san\pled: ____ - ----- ---------- --- - - ·-"- o8/05/1993 07/12/1993 - o1/1211993 · 07/12/1993 o7/12/1993 · o8/0-6/1993 :--08/06/1993 ,. o8/06/1993 ,. o8/06/1993 •· 
------------------ ----------- ······-- --·-·. ----- ----- -----+--·---·----· -------· --------
Depth (ft.): 4.00 0.00 4.00 0.00 3.50 0.50 8.00 1.00 8.00 
------· ·------~----- ------------- ---. 

ANIONS - UNITS: UG/KG 

CYANIDE 
-------------· ----- ---------------
PERCHLORATE 
-----------~ --·-----

8 o_ 
j~ 
b r ;;·, 
""' ~-

NO [500] U 

NA 

NO [500) U 

NA 

NO [500] U 
NA 

ND (500] U 
NA 

ND (500] U 
NA 

. - ------i·--····------------·------------ - -------------

NO [soofu-+-ND-l500J u- L No [sao) u-~ -No [50oJu -
NA----c----- NA·---,_ -~-~----NA"----

0 
N 
00 
l--I
N 
00 



Location: 
----·---------·. --
Sample Number: 
------------ -----------·-

Date Sampled: 

Depth (ft.): 
---------------------- -- -- . - -
ANIONS- UNITS: UG/KG 

CYANIDE 

PERCHLORATE 

0 
0 
0 
tP. -f...."'' 
c~ 

LH-S66-01 

Anions in Soil Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

LH-S66-01 LH-S66-02 LH-S66-02 LH-S67-01 LH-S67-01 I LH-S70-01 LH-S70-01 LH-S70-02 
-! T.H--..SSS-01_1 ___ i.H-S66~01_2 . LH-S66-02_1 
~-- --·- ·-·--- -- --- LH-SS6-02_2 LH-S67 -01,_1 ~-- U-!~S~!=~~~~=_fl-i_-~~=~i~~: __ L_~:_~_7~~~~~~ l...f!-~~~02_} 

08/05/1993 08/05/1993 08/05/1993 08/05/1993 08/06/1993 08/06/1993 07/24/1993 07/24/1993 07/24/1993 
--------- •····---~~-------~ --

0.50 4.00 0.50 4.00 0.50 3.00 0.50 7.00 0.50 
__ ._ ----- ··--- ---- -·----------------------,.-- -- -y--

NO (500] U ND [500] U NO [500] U NO (500] U NO [500] U NO (500] U NA NA NA 
----~--- -----.-- ---

NA NA NA NA NA NA 
-. -- NA -------------NA- -----·---- ... NA ---

0 
rv 
00 ..... 
"" c.o 



Location: 
·- -··· -· --------------------------------··--- ----~-- --

Sample Number: 
~---···------------- -----~----------- ---------------
Date Sampled: 
---------------
Depth (ft.): 
-------------- ----------- ---------

ANIONS -UNITS: UG/KG 
CYANIDE 
-------------
PERCHLORATE 

0 
0 
0 
~ 
! ... • 
t~) 

: LH-S70-02 

Anions in Soil Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

LHS-MW-47 LHS-MW-48 LHS-MW-49 
1 

: LH-S70-02_2 LHS-MW47 LHS-MW48 LHS-MW49 

07/24/1993 10/05/1994 1 0/05/1994 10/05/1994 

7.00 0.00 0.00 0.00 

NA 

NA 

1300 

NA 
NO [440] U NO [530] U 

NA NA 

0 
N 
00 
~ 
w 
0 



VOCs and SVOCs in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: 
------·---------~- ·- -----------------
Sample Number: 
-~---~----------~- ----- -- ----------
Date Sampled: 
------------------ ---

Depth (ft.): 
----------- -----------------------
VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 

1,1, 1-TRICHLOROETHANE 

1,1 ,2-TRICHLOROETHANE 

1, 1-DICHLOROETHANE 

---------------

------ ----------------- - -- ---------
1, 1-DICHLOROETHENE 

1 ,2,3-TRICHLOROBENZENE 
----- -- - - --

1,2,4-TRICHLOROBENZENE 

1 ,2,4-TRIMETHYLBENZENE 
----------------
1 ,2-DICHLOROETHANE 
----------------------- ----------------

1 ,2-DICHLOROPROPANE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

CARBON DISULFIDE 
------~----------

CHLOROFORM 

DICHLORODIFLUOROMETHANE 
---------------------------·--
M,P-XYLENE (SUM OF ISOMERS) 
---------- -------------- ---------··-
METHYLENE CHLORIDE 

I -------------------
NAPHTHALENE 
0-XYLENE (1 ,2-DIMETHYLBENZENE) 
-----------------------------
P-CYMENE (p-ISOPROPYL TOLUENE) 
----------------- - ---- -----
TETRACHLOROETHYLENE(PCE) 
---·--------------------------------------------
TOTAL 1 ,2-DICHLOROETHENE 
---------- ----------------------------- --
TRICHLOROETHYLENE (TCE) I ·---------------------------------
TRICHLOROFLUOROMETHANE 

105 
MW-105 

105 
105 

105 
LHS-MW-105 

02/13/19961 0-5/18/1998 ~ . 08/22/1996 

0.00 0.00 0.00 

NoTffu-- -No r11 u No ro.21 u 

NDT1rt:f : -NDTifl1 NO (0.65) u 
NO [1j iT ; --NO [1 j U NO [0.2) U -- ---··· ------ ----··-

NO [1) U NO [1) U NO [0.2) U 
----- -- --- ~--- --- ---- - --- -
NO [11 U NO [1) U NO (0.51) U 

NO [11 U NO [11 U NO [0.32) U 

- -~~ELQ __ ~ ~~N-~}}1 ~ NO (0.2] u 
NO [11 U NO [11 U NO [0.31) U 

------------·-- ··-----

NO !!1 ~- '- f'.!D J11_1J NO [0.2) U 
NA ND[51U NA 

---- - --- -·--

. NO [11 U NO [1) U NO [0.2) U 
· ~· No f1Tu - No H1 u No ro.21 u 

--- - ---· . 

NA NO [11 U NA 
. ---- ---------- ·-- - --·-

NO [11 U NO [11 U NO [0.2] U 
- ---- -- -- ----------- . - --. --

NO [1Jl! __ . -NO J1 LLJ_, __ -NO [0.36) u 
NO [2] U NA NA 
- ---------------- . ----------~------

NO [1) U NO [11 U NO [0.22) U 
-------- ~- ·-----~-- ------- -- ·- --- -- -- - -

NO [1) U NO [11 U NO [1.31 U 
-- -·-- ---- -~ 

NO [11 U NA NA 
ND f{ji:T ' -N-6-[1] (f - - NO [0.21 u 

--------- -- •·· -- --- -----

NO [1) U NO [1) U NO [0.25) U 
NA . - --NA - -' - - NA -
------- ---··· ---- --

---- "!~!1llj ___ --~_3_ __ ' 1.2 
ND[1)U ND[2]U ND[1]U 

--------- - --- ---

~!~~!:_~HLORID§ _______ ~------- ___ _ ____ NO !1) U , NO [~1 U 0.48 

cis-1 ,2-DICHLOROETHYLENE I ------------------------------------
n-PROPYLBENZENE 

NO [1] u I NO [1] u 2 
~ -- ''N6[1TLT-r-- ND(1] u NO [0.2] u 

trans-1 ,2-DICHLOROETHENE ----'---ND[1] u r ND[1] u NO ro:29j u 
------------------ ------- --------- -------· -- ------ -- - -------------- ------

--· --·- ------------···---~-------- ·---

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/L 

1 $~THY~NAPHTHALENE-~------------- -

l.(t)jLOROANILINE 

~ '., 
~ _, 

NO [0.67] U NO [1 0] U 

NO [1.3] U NO [10] U 

NA 

NA 

47WW01 
47WW01 

09/29/1998 
0.00 

47WW01 47WW01 47WW01 . 47WW02 47WW03 
-- ---- _, ____ ·-- --------+-----~--------~:-------------+----- -----

47WW01DLFD: 47WW01 '47WW01DLFD 47WW02 . 47WW03 

09/29/1998 ---=-~~~~?!~1_9~~ : 1'1/0~~~~-- !!~4/19~8-· _!_!~~!!~!: 
0.00 . 0.00 ; 0.00 i 0.00 0.00 

~- -------+-------·-: -------'----------

ND [1] U ND [41 U :· ND(1)l.T-r- NO [10] U ND [1]lT _____ ND[ijl) 
NO [1)l..( NO (4]U- -·--NO [1] U NO [101 U NO [1] U :- NO [1)0--

- -------------- -------------~----- -------------------·--------------
NO [1] U NO [4] U NO [1] U NO [10] U NO [1] U NO (1] U 
ND[1]u No[41u · ---N-offlu~· ~IT:~--~No(1fiJ-NoND~ 

NO [11 U NO [41 U NO [11 U NO [101 U NO [11 U NO [11 U 
No r1.1 u No [41 u - -i'Jo T11u--,--NoHofU--~- -r;ioHfLT --No[1fu-

- ------ ---- - - ~--------------------~-----~-----

NO [11 U NO [4] U NO [1] U NO [10] U NO [1] U NO [1] U 
-·. ---------·· ------- ---- -~---

NO [1] U NO [4] U NO [1] U NO [10] U NO [1] U NO [1] U 
- - --- ·-- ------ ---------

NO [1] U NO [4] U NO [1] U NO [10] U NO [1] U NO [11 U 
---- --- -------- -·-·-- -- --- -~-------------------- ---------

200 U 230 U 410 340 NO [5] U NO [5] U 
--- - -------------------~-----~--~--------------~ 

NO [1] U NO [4] U NO [1] U NO [10] U NO [1] U NO [1] U 
-- ---- --- ---------~--------------~------~-

ND[1]U ND[4]U ND[1]U I ND[10]U ND[1]U ND[1]U 
- -- - -- --------------------------~ - -~---

NO [1] U NO [4] U NO [1] U NO [10] U NO [1] U NO [1] U 
- -- --- ~~ -- ------~----~--------------------~------ ----

NO [1) U NO [41 U NO [11 U NO [10) U NO [11 U NO [11 U 
- - --- --- - -------------1-------------------- --------

NO [1] U NO [4] U NO [1) U NO [10] U NO [1] U NO [1] U 
NA-- -- NA - . -·- NA---~-----NA------~- NA . - -- -NA- . 
-. ----- ·- --- -- --- --~----- -- --------------

ND[1]U ND[4]U ND[1]U i ND[10]U ND[1]U ND[1]U 
No rwu- · · No (41 u · · ---No[1Ju:No[10fu-~--No r1fLT-- --No-[1JIT 

NA ---NA- ---,- -NA--~------NA-----:-~- --- -NA--
ND[1] u No (4]u - ·-- N6-(1fu-:---NoFo1u --;--No[1Ti.T --No (iTD-
- - - . - - -- . ----. -- ---- +--------- ------- ----- - ------ -- - - - - -- ··---
ND[1]U ND[4]U 'ND[1]U. ND[10]U ND(1]U ND[1]U 

~.JA-- - ~ __ N_A_ -- ,-- -NA----. ---NA-~-----.~-- --NA- ~ ----~ 

NO r1fD. ·- NO T4fi.f NO [1]U--~--N-6-f16)u- -rNo(1Tu·· --0.96--
ND [2Ju-· NoTai u No T2ru-~-Nr5 [2o1 u --~--~.u5!21 u -N-O r21 u 

·- No r1 i TJ-; No [4)u - · No-n 1 u -r-N-oHOfD ···· r NoTiru· ~--No 11 Tu-
--- ··----------------t-- ---- - -· - ·--------__.__-~----····-- .. 1-------~-- ----T------------~-----
ND[1]U ND[4]U ND[1]U. ND[10]U : ND[1]U; ND[1]U 
Nb r1Tu--: -Nb[4fli- - -NO [1Tu·'--ND[1o]u--~, No-T1Tu-'--No-[1]LT 

Ni>f1YL:J ____ Nof4JD-----:--No r1fu No r1o1 u No r11 u TtJ511fU 
- ... ------·-· __ .)____ --------·-- _.;:__ . -- -- ____ , ------------- --t-----~-- - ____ ___;,._.___ __ ------

NO (10] U 

NO (10] U 
NA 

NA 

.. ----- t---------- _]_ _____________ _,__- ------·---

NO [10] U 
NO [10] U 

. ----NA·---+--No[10] u-·-~No[10ju· 
NA - T N5FoJu ; ,; . .Jo11 o1u 0 

l'V 
00 
~ 
w 
~ 



Location: 
-- -~-------·-- --- -----------------
Sample Number: 

VOCs and SVOCs in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

105 105 
------ ------ _..,._ --

MW-105 . 105 
105 

LHS-MW-105 
47WW01 : 47WW01 . 47WW01 ! 47WW01 47WW02 I 47WW03 

--~- - ------- -----· ------------------------------ ---
--- --o2J13J199s 1 o-5J1811998 

47WW01 : 47WW01-Dl.i=o' 47WVv01 '~47Wwo1DLFDT47vmo-t-h7Vv\No3-
09/29/1998 ;- -o9ii9J1998 -11Jo7if99id -11/07/1998 · 11/04/1998111/05/1998 Date Sampled: 

--------- ---------------------------------------
Depth (ft.): 
---~-------------- -- ---·-···------------
ACENAPHTHENE 
Dl-n-OCTYLPHTHALA TE 

- -----~------ -----------
DIBENZOFURAN 
DIETHYL PHTHALATE 
-~-------~------ - -~--------- ~-------·-

0.00 0.00 
. ND [0.75f U: ND (1-0] U 

_,NbT1.21 u ·--N6-(1o] u 
--- -- ·--No[o.a3] u · No[1oj u 

--------- .. 
ND [1) U NO [10] U 

08/22/1996 
0.00 
NA 
NA 
NA 
NA 

0.00-__ -!-- --- - 0.0~- - -~:~-- -~~~==~t-=~:00=-~~==-- o.ou_ 0.00-
ND [10) u . NA ' ND [10] u I NA i ND [10] u I ND [10] u 
No [101 u i NA ,- No[1oYiTr------N"A ______ l No [101 -u-f-Nof1QfiT 

~~ r~~~ ~ ~~- ---:- ~g n~l~-~=-~~~~=-=~--~~ ~}~~ ~ ~-~g~~ ~-
------~ ___ ___________ _ _ ___ --~D !0.8Ll)_" NO [1 OJ u FLUORENE NA ND [10] U NA . ND [10) t..i : ------ NA ---- ;-ND(1o)u-:---ND-[10ftT 

No [1o1 u NA -- NDT1ofui - NA No r1o1 u ~-t-Jo r1ofu NAPHTHALENE ----- ________ ., _____________________________________ _ 
PENTACHLOROPHENOL 
bis(2-ETHYLHEXYL) PHTHALATE 

0 
0 
0 
~ 
,. ;r. 

~"' 

ND [0.53] U NO (10] U NA 
---- ----- ·-- ... - ---

ND [4.4] U NO (5) U 
- -----~t-JDTo:92JTJi-No-(1riJ u 

NA 
NA 

·--- -----~- -· __ .. _____ -----------T-~--~-----~~-----+--------

_N_[?J?! ~--. NA ___ -~_EJ5~_j_ NA ND [5] U ! ND [5) U 
ND [10] U NA ND [10) U . NA ND [10] U ND [10] U 

0 
f\:) 

00 .... 
w 
N 



Location: 
--- ---··--~---

Sample Number: 
---~--- ---·-- --
Date Sampled: 

--~- ·- -- --
Depth (ft.): 
-------------------------- --- - -~--~- ~---------------- ---
VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 
1, 1,1-TRICHLOROETHANE 
- ----------------~--- ---------~----------------

1, 1,2-TRICHLOROETHANE 

1, 1-DICHLOROETHANE 
-- ------------------------------------- -----------.- ·-----
1, 1-DICHLOROETHENE 

1 ,2,3-TRICHLOROBENZENE 
--- ------ -------- ----

1 ,2,4-TRICHLOROBENZENE 
- ----------------

1,2,4-TRIMETHYLBENZENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROPROPANE 
--------------- -----------------

ACETONE 
--~-------- --- - ----------------

BENZENE 

BROMODICHLOROMETHANE 

CARBON DISULFIDE 
--------------- --

CHLOROFORM 
----------- ------------~---------- -- -----

DICHLORODIFLUOROMETHANE 

M,P-XYLENE (SUM OF ISOMERS) 
--------------------- ----------------
METHYLENE CHLORIDE 

NAPHTHALENE 

0-XYLENE (1,2-DIMETHYLBENZENE) 
--------------------------------
P-CYMENE (p-ISOPROPYL TOLUENE) 
---------------------------- --- --- --- - ----

TETRACHLOROETHYLENE(PCE) 
--------------------------- ----------·----

TOTAL 1,2-DICHLOROETHENE 

TRICHLOROETHYLENE (TCE) 
---~-------------------------------- -

TRICHLOROFLUOROMETHANE 

VINYL CHLORIDE 

cis-1,2-DICHLOROETHYLENE 

n-PROPYLBENZENE 

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 

0 
~ 
r, l!l 
c.., 

THYLNAPHTHALENE 

LOROANILINE 

VOCs and SVOCs in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

:~:;~~----:~;~: u- :~=~: .. :~=~~ :~=~: .. -: :~=~~----~-~~~v;~~FD ~~~~~1~t_:;;u 
11/05/1998 ~ 11/09/1998 . 11/06/1998 11/06/1998 11/04/1998 11/04/1998 --- 1~/0'!f1!~~---l~~~~41.2~-~i-~5/~~/~00~ 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 ~0--+· __ 0~-~~ -·· 

. NO [1] U NO [40] U NO [1] U NO (1) U NO [1] U NO [1) U---·----N-D(2o)U~-ND(1)-u-:- NO [1] U 
<- NO (1-j u ND[4o]u . -NO [1] u NO (1] u -~ ND[1Tt..f - -NO (1] u NO [20] u ' NO [1] u-~. -ND[-1ju-

ND[1]U ND[40]U ND(1]U ND[1)U ND[1]U -· ND(1]Ui -ND(2oj0·---l--N0(1]U [-ND(1]1F 
-·------ ----- - .. -- .. -···-· --- - . -- --- --··----------------------~-------

NO [1] U NO [40] U NO [1] U NO [1] U NO [1] U 0.87 . NO [20] U NO [1] U . NO [1] U 
No[1]u ,--N-o[4o]i.T~-I\Jo[1Tu ____ NoT1lu NDf1lli--No[1Ju No[2o]u , ND[1JU! No[1flT-

N~ !11~_: __ ~~ [40J u No [11 u No [11 u. No Fi u -- Nof1J~=- No r2(j]LJ1No-(1fl.J-r-No-[1lu--
No [1] U NO [40] U NO [1] U NO [1] U NO [1] U NO [1] U NO [20] U : NO [1] U NO [1] U 
-r;ToTf1D~No[46]-u · NDTiJ'u -- No[1ju --NoT1Tii-- ND[1JU ND[20JU 1 ND[1JU • ND[1JU 

- ·- ----- -- -- --. -- -- -"- - - -·-- ·- --- - ---- -- - ---- ______________ ___(__ __________ _ 
NO (1] U NO [40] U NO [1] U NO [1] U NO [1] U NO [1] U NO [20] U NO [1] U NO [1] U 

~--NoT51t:J ·No [266J u No [5] u No [51 u No T5f u No [5Tli _____ No [100J u s3 ----NoT5TU--
No-f11 u·---, ·No [4of li ~ -No [11 u No [1 j u N6[1]u No [1 j u No (20J u , NoTiTD_N_ofl)u 
Nofiru ---NI:)[46ju- ND[1]U N0[1JU ND[1)U - o:72 ------ND[20]U---rNo[1JU -.-NO[i]D ___ _ 
NO (1TU - NO [40] U NO [1] U NO [1] U NO [1] U NO [1] Li -----N6(20]LT-- NA---. ---NA ____ _ 

No[1ju No[4o]u 4.6 o.93 Nor11u 3.2 ---· 1o--;No[1]u-~-t-io1fii.f 
NO (1] U -·-NO [4oj U NO [1] U NO [1] U NO [1J lJ NO [1]U _____ NO [20] U NO [2] U -,-NO [2] U 

-NA ... -- NA NA NA NA NA .. --, ---- NA ___ __,_ ____ NA- --- -NA--
ND (1] u -- N-b[4'o] u NO [1] u NO [1] u NO [1] u NO [1(U ____ N_D_[2o] u . NO [2] u-·--NDT2TLT-
ND(1]U ND(40]U ND[1]U ND[1]U ND[1]U ND(1jD ____ ND-(2o]U-.----7.Y-~--ND(1]u·· 

--- -N.( -+- ··-N.A: NA NA NA NA -----------NA ___ . __ NA ______ NA __ _ 

No-(f)u--: No [4o] u No r11 u No r11 u No [11 u Nb f1YO --ND-[201 u I No [11 u i No [11 u 
------------ ~--- -------- -·-- .. - ------------------j---------------L------·-·-·-----· 

ND[1]U ND[40]U ND[1]U ND[1]U ND[1]U 2.4 . ND[20]U I ND[1]U! ND[1]U 

- . -- ---~F -- -f-- --~A . ; NA -t-!A: . _::. - NA N)\_ ~-~.::==·--"!A -~L-~A~=-~-=-- __ E~---~-~-
NO [1] U , 2300 1.8 NO [1] U NO [1] U 830 , 560 1 NO [1] U ' NO [1] U 

------ ~- ------~ -- --- --- ., -. ------------ ·-·--·----·-·· ..-------~~-+-------------------:---·---~--~-~ 

ND(2]U ND[BO]U ND[2]U ND[2]U ND[2]U ND[2]U! ND[40]U : ND[1]U' ND[1]U 
-No n-1 t.r- No [4oru No ni u ·No n1 u --No [11 u · No nr u ·;---No-I2oJ u--t--No11Tu--:----i-.To-T1iiT 

- ·-t.JI5-~ID ___ i\Jo [4oTu No niu --- Nof111i -----N611i u s2- ----~--81·---r-----s.-:f:J--:Nonru--

. - ,. -No-[1] L.J --- No [46] u No [11 u No[1]LT -· No [11u -- -No [1J u ' No [2o1 u ~No111 iTT_t-.J_o nTu---

. _ _NDJ11 u -· No [40] u No [1] u Nom u " No-rHu No [1] LJ==~~NoJ3~1 u : -~E>J1I~--r~o l1T~--

NO [10] U 
NO [10] U 

ND[10]U 

NO (10] U 
NO [10] U 
NO [10] U 

NO [10] U 
NO [10] U 

NO [10] U 
NO [10] U 

NO [10] U 

NO [10] U 

--- ---------~---1 ___ --
NA NA 
NA NA 

NA 
NA 

0 
l'V 
00 ,.....,. 
w 
<.6' 



Location: 
------~--~-·-----~---·--·-------· --
Sample Number: 
--·-------------------·--·--- ·------- -- -------------
Date Sampled: 
DepthTtt:}: ______ -- -- --------
---- ---------------------· ------
ACENAPHTHENE 
01-n-OCTYLPHTHALA TE 

OIBENZOFURAN 
OIETHYL PHTHALATE 
FLUORENE 

NAPHTHALENE 
---------- ···- --- .. --- - --

PENTACHLOROPHENOL 
bis(2-ETHYLHEXYL) PHTHALATE 

0 
0 
0 
!t;::. 
r -~ 

I,' 

VOCs and SVOCs in Groundwater Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

, -:;=~~ -:;::~: · :;::~: ,_ :;::~; ' :;::~: ,_ :;::~: ~-47:W"f:~~FD~4~~~~ f-:~~}~ 
: --11/os/19~8- :u11/09/199a-: 11/06/1998 : 11Jrisi19sa ; 11 io4/199s-: -11io4!199~=~=1~i~'}99s~~~~~won ~~~~2ooo 

1 0.00 0.00 0.00 0.00 0.00 0.00 
1 

0.00 0.00 : 0.00 

~~ ~~ ~~ H- :· ~~ H ~I ~ ~~ l~ ~~ ~ . ~~ ~~~I~ ,_ ~-~-H~i ~ -: ~~ ~~ ~Ig r =-~~~~--~~~~=F~-~~--=~-=----~{=-~ 
ND ~~ ~[u Nb [1 OJ u NO-[1 oj Li ; ND [1 01 u ~- No [1 OI ~--~-ND [1 ojiT~-~=}JA~=~-l=N~~---- N~= 
NO [10] U NO [10] U NO [10] U NO [10] U NO [10) U NO [10] U : NA 

1 
NA NA 

ND[10]U N0[10]U N0[10]U N0[10]U;-ND[10)U N0[10]U; NA------~ NA . NA 
NO [10] Li NO [10] u NO [10] u ND[10] u -~--NO [10] Li ~-t·io [10]-U , ___ NA-_ --r-----NA ___ ~---~ 

NO [5! ~ _ . ND [5] U NO r5] U NO (~llJ NO [5!~ _ . N[)j5_]_U __ =~---~- -~~--=---=~--- =~-f'{A --~r-=--~_A --
NO [10) U NO [10] U NO [10) U NO [10] U NO [10) U 7.4 NA NA ! NA 

0 
l\:j 

00 ,....... 
w 
~ 



VOCs and SVOCs in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: 
-·--------~- --------------------- -
Sample Number: 
------------- - ---····· - ------~ - ---------·-

47WW11 
47WW11 

47WW12 
47WW12 

47WW13 
47WW13 

Date Sampled: 11/07/1998 11/04/1998 11/04/1998 
----------- ----- --- --
Depth (ft.): 0.00 0.00 0.00 
------·--------------- -- --------·-- ----~----------

VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 
----------------------------------------------------------
1,1,1-TRICHLOROETHANE ND (4] U ND (1] U NO (1] U 
-----------------------~----- --- ------------------------------- - ---- -- ··- - - -

1,1,2-TRICHLOROETHANE NO (4] U NO (1] U NO [1] U 
------- --- ---- --- - -- . 

1,1-DICHLOROETHANE NO [4] U 0.51 2 
----~-------------- ----------- -- -------------- -----

1,1-DICHLOROETHENE NO [4] U 0.56 7.9 
--------·-------------------------- ------------------------ -

1,2,3-TRICHLOROBENZENE NO [4] U NO [1] U NO [1] U 
- - ------- ----- --- --------- --·-··· ----------

1,2,4-TRICHLOROBENZENE NO [4] U NO [1] U NO [1] U 
----------------------------- -----~------~------- ·-------------· 

1,2,4-TRIMETHYLBENZENE 4.4 NO [1] U NO [1] U 
1,2-DICHLOROETHANE-------------------- NO [4] u NO [1] u NO (1] u 
--------------------~-~-- -------------------------- ··--

1,2-DICHLOROPROPANE NO [4] U NO [1] U NO (1] U 
~---~ ·--------- --------··-· -
ACETONE NO [20] U NO [5] U NO [5] U 
----~--------··· ------ ---- -·- -----···-

BENZENE NO [4] U 0.55 NO [1] U 
-----------. --~--- -------- --·--

BROMODICHLOROMETHANE NO [4] U NO [1] U NO (1] U 
---------------· ·-·-- -·- ·-

CARBON DISULFIDE NO [4] U NO [1] U NO [1] U 
------------ --·------·-- -· 
CHLOROFORM NO [4] U NO [1] U NO (1] U 
--------------·--·-. -- -·-

DICHLORODIFLUOROMETHANE NO [4] U NO [1] U NO [1] U 
--- ------ --
M,P-XYLENE (SUM OF ISOMERS) NA NA NA 
------~------~------- -----
METHYLENE CHLORIDE NO (4] U NO [1] U NO [1] U 
---~---.----------------- --------- - -----

NAPHTHALENE 190 NO [1] U NO (1] U 
-----~~--------------~----- -- ---- ·--- -· -··---

0-XYLENE (1,2-DIMETHYLBENZENE) NA NA NA 
--------- --- --~--

P-CYMENE (p-ISOPROPYLTOLUENE) NO [4] U NO [1] U NO (1] U 
---------·-·· --------------------------- - --------- ·------- -- --- ·- ~ --- ----···- -~-

TETRACHLOROETHYLENE(PCE) NO [4] U NO [1] U NO [1] U 
TOTAL 1 ,2-DICHLOROETHENE ------- ----- -------- -NA-- ··---- NA -- . - --NA --

47WW13 47WW14 47WW14 47WW15 47WW16 47WW17 
47WW13DLFD 47WW14 4iw\l'i14DLFD'--4-7VVW-~fs; 47ww1s ~ 47WW17-

11/o4i199s- ~ -11 io4/1998 · 11io41199a - ~11/o4J1998 ~-1-17o4J1998f1-17o9/1998 
0.00 0.00 

- ""~-- ---- --~-- --------------t- -- ------·-·t--------~ 

0.00_ - - --~:~~--- ~:~~--_j--~~~---

ND !40J u No 111 u No r4ofu ' N'OTffu ·· No[1flT+-N'oT1Tlf--

No [4~} u No 111 u NoForp- ---~-~~-FI lf-~ -No [1J -~---r--~[) p ~ u--
No [40] U 6.4 NO [40] U NO [1] U · NO (1] U I NO [1] U 
. - - ·-- --- ----- - --------·----··--~ ·-··----·~ ... -. ·-·-·-·----t-~---

ND [40] U 6.3 NO [40] U NO [1] U · NO [1] U i NO [1] U 
ND [46] u ND[1] u ND[4oTu ___ ND[1]U ___ NO [1] u--T NO [1] u 
No [4oJ u No t1 1 u -No [4o] u ---- 'No Hlu-- --'No111u -T--No filu-
No [40] u. --,--- ND[1) u- ND[4o]'TT --7'--ND-[~-ND [1]U-1 -ND[1]u-----------------·- ---- -·----·-·---·~. -~-------+------
NO [40] U NO [1] U NO [40] U NO [1] U NO [1] U , NO [1] U 

- - ----- ·-- ----··--- --· -----·---·------- ---~-----------------+--·----
NO [40] U NO [1] U NO [40] U NO [1] U NO [1] U ! NO [1] U 
No 12oo] u No[51u NoT2oo] o ---'No--[51 u ~-N'rff51u-r--r\JD[s]u __ _ 

ND ~4~r u · ··· -No n1 u -- _ t-J-~-~~o1 q~ ~-=-- ND[11U"''N-ofi1u[Epj_1_Lu-~ 
NO [40] U 0.73 NO [40] U 16 NO [1] U ! NO [1] U 
No [4ofu' -ND'[1J u No[4ofu ---N-o-r1fU ___ NDf11Ii': No 111 u-

_,,- - - . . -- -------- .. ----·-·----·-- ---- ----- -··_[-·--------

NO [40] U 4.1 24 62 NO [1] U J NO [1] U 
No (46] u -- ·- No fl1 u No T4o]u-- ---'No11JU ___ 'No[1] cr-T--No-f1fu--

NA NA NA NA- -- -· . N-.A: -- ~- -- -NA- - -
N[) ~OJl!_~: -~!?Ffli ___ · N~I46JO~--:~~~~f1L~=JJo 111 u_~-B~EEL~ 
NO [40] U NO [1] U NO [40] U NO (1] U NO [1] U . 0.75 
- -NA-- - . NA . - ·- - NA- - - -~-- -NA ______ --NA---~---NA-- -

NoT4ofU No 11]u- · No -r4afu- - ,-Nofiro-~- No T1Ju:-----o.6T--
Nof4oTu-- No r11 u No [4o)u -- --'NoT1Tu ,--No fij-o-1 No11flJ 

---·-------- ------ ··------·--- - - -·------ ----,--- ----------~-----
NA NA NA NA . NA i NA 

TRICHLOROETHYLENE (TCE) . . --- - - - ----- - - +--NO (4] LJ -- . 12 . - fg()(j- - . 
-- --· ----- --1~---- ----- - --------- -~-- -- --- ________ ___;__~--- ----------- _j_ ______ --

740 1300 610 NO [1] u ~ 7.9 I NO [1] u 
-------------~- -~-~-------·--------------- ~- ------ < --- - --· ------···-- -----· ··--- -- - ------- --

TRICHLOROFLUOROMETHANE NO [8] U NO [2] U NO (2] U 
- ------------------------------------··----------- --------···------- --- ----- ----- ---··-

VINYL CHLORIDE NO [4] U 6.9 42 
cis.:-f~2~DICHLOROETHYLENE___________________ -NO [4]TJ ------ 51 . -- ---1600-

r;=-PRoPvCsENz'EN'E------------~----------- __ , Nof4fu NoUJU No-r11 u 
~-----·-·-----------------------------~-- -- - -t-J6[4j u. 
trans-1,2-DICHLOROETHENE 
---------------- ----· ---- ------------ ----·-

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/L 

2-METHYLNAPHTHALENE 
~LOROANILINE- - -- ---- -

0 
~ 
tf:.la • 
01 

31 

18 

0.75 

ND [10] U 

NO [10] U 

21 

NO [10] U 
NO [10] U 

No rsofu ______ No[2J LT - --N-6-[aofU ---,--'No 121 u !No 121 u -i-No 121 u 
--· -------··----------.. ·-------.. --. -·- -··--- .. --------- ----~-·------·---t--··------------

N~l~]_l!__: __ N~L1_!_l!___~ ___ 78____ __ NO [1] U ! ND [1!_l! _ _j __ ND_l1l~-
890 1300 730 i NO [1] u I 1.4 i NO [1] u 

---- --·- ------ .. ··• - --·----·------------------__,_.--------~------

N~ !40!_l! __ __ -~[)(1l_l!__ __ N[)l~~~------ NO [1_!~1 NO [1] U 1 NO [1] U 
NO [40] U 2.4 NO [40] U NO [1] U · NO [1] U 1 NO [1] U 

- -·----·-···-- -------··--· -------L-----·----~--------

NA 
NA 

--- ------
NO [10] U 
NO [10] U 

1 

-----------;---------··---t--- ·~-----r--------

~ ! I 

· NA --r~~[1DJ~9=-T~~-~~~!Q~-~-~IT-9EL 
NA ! NO [1 0] U 

1 

NO [1 0] U i NO [1 0] U 

0 
tv 
00 ..... 
w 
c:Jl 



Location: 
---·------------------------------------------------
Sample Number: 
--~------------- ------- ------~---------------

Date Sampled: 
~--------~---- -- ---· 
Depth (ft.): 

------------------~-----

ACENAPHTHENE 
-~--~----------------. 

01-n-OCTYLPHTHALA TE 
1DIBENZOFURAN ---

DIETHYL PHTHALATE 
~~---- ---------------------
FLUORENE 

NAPHTHALENE 

PENTACHLOROPHENOL 

bis(2-ETHYLHEXYL) PHTHALATE 

0 
0 
0 
J...~ 
~-·'* 
..... :.'\ 
t!• 

-------------

VOCs and SVOCs in Groundwater Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

47WW11 i 47WW12 . 47WW13 47WW13 47WW14 ' 47WW14 : 47WW15 I 47WW16 : 47WW17 
" 47wW11-r·47WW1i :· 47VVW13 . 4iwW1JDLFD -~ 47WW1-4 ~4iWW14DLFDi47Ww15~7WW16 r-4i'i·iii11"-

. -~--11i~!'!~~-~-Ui!~~'!9_9_~-:=11Jo~'i 998-~ _1_1to4i1998 __ :: 1_1/04/:~ 9~8~-~ )!~~~,1~~!. +!. 1to4/1998 
1 

1 11~~!1ssa;~~?-~~~1-99~ 
, _ o.~~----...:--~·-o~ ____ L __ o.oo . __ o.o~ _o:oo _, ----~~~o __ J. o.oo L o.oo _1__-~~~--

24 . NO (10] U 1 NO [10] U NA NO [10] U NA ' NO [10] U i NO [10] U i NO [10] U -- ... .. . .. -----~ ------····· ---+·· ------- - .... -- .. - ··-·---"--·-------l--------...)_ ____________ _ 

J__~l) (10j_l.j ___ ~_!!~l!~!~_, ~J1~Ll.J.,. NA ;.._"!I)J1~_u____ NA i NO [101 u 1 NO [101 u 1 NO [101 u 

. ___ 11 _Lf\I!:>!!~Ll.J .. l~l) _(10] U : NA ' NO [10)U _ NA ___ ;~D!1~!_~_l_!!!:>~~~~!!~l~-
NO [10] U ! NO [10] U r NO (10] U . NA t NO [10] U NA : NO [10) U i NO [10] U i NO [10] U 

soa··-"7--NoTioJif ~-No[1o1 u ··· NA 
0 

No r1ofu -- -t-.iA.·----;-NoT!OfuT-No T1o1 u +-"No [1o]u·· 
-4T ______ NoTiO]u:-NofiOFT----~--NA···---~--N-o[1ofu·--. ----NA ! N0[10]U i N0[10)U N0[10]U 

NO [5fu -·--ND(S] U ;--ND-(5fu 
0 

NA. --- ,- NO.(sfl.i --·- ---- NA--~ ---N-0 [5] U ; NO [5) u NO [5] u 

·---ND(10)U-""-No[1-on.i·--ND[10]Li-~-- NA----~NDTt-0]0- ~ NA 
1 

N0[10]U i N0[10]U N0[10]U 

0 
N 
00 ..... 
w 
CJ) 

l 



Location: 
--- ---------
Sample Number: 
~-- ------------ ------ --- -- ~--··-----·--

Date Sampled: 
---------------- --

Depth (ft.): 
-----~~-~ -·- ---- ---- ---------~--------------------·--
VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 

1,1, 1-TRICHLOROETHANE 
----------------------~-------------------- ---
1,1 ,2-TRICHLOROETHANE 

1, 1-DICHLOROETHANE 
- ------------ -------------

1, 1-DICHLOROETHENE 

1 ,2,3-TRICHLOROBENZENE 

1 ,2,4-TRICHLOROBENZENE 

1 ,2,4-TRIMETHYLBENZENE 
----------------- ----- ----------------
1 ,2-DICHLOROETHANE 

1 ,2-DICHLOROPROPANE 
--------------

ACETONE 
------ --------------------
BENZENE 

BROMODICHLOROMETHANE 

CARBON DISULFIDE 
~- -----------------

CHLOROFORM 

DICHLORODIFLUOROMETHANE 
------------~--------------------------

M,P-XYLENE (SUM OF ISOMERS) 
---------------------- ----------------- -- . -

METHYLENE CHLORIDE 
------------- ----------------------------
NAPHTHALENE 

0-XYLENE (1 ,2-DIMETHYLBENZENE) 
--------------------------
P-CYMENE (p-ISOPROPYL TOLUENE) 

1TETRACHLOROETHYiENE(PCE) -- -- ----
------------------------------ -

TOTAL 1 ,2-DICHLOROETHENE 
---- -----------···· ----------------------
TRICHLOROETHYLENE (TCE) 
---------------------~---·---

TRICHLOROFLUOROMETHANE 

VINYL CHLORIDE 

cis-1 ,2-DICHLOROETHYLENE 

VOCs and SVOCs in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

47WW18 47WW18 47WW19 47WW20 47WW21 47WW22 47WW23 47WW23 47WW24 . 47WW25 
47WW18 47WW18 47WW19 41ww2o : · 47'1'Nh2. ;--47wwn t--47\f.iW23 _ _:. __ 47ww24__:,_ __ 47WW25-

.. --- - .. ---+-- --- . 
09/29/1998 . 11/06/1998 11/06/1998 11tost1998 11 io5t1998 fo9729t1998 I 117o5!1998T12/io/iooo-: 1212012ooo 

- ---- --···- ----
0.00 0.00 

-----"-- --

- - ----~ _ _N~_i1L~-- -~£?_!1!U 
NO [1] U NO [1] U 

- . - ···- -- - -
ND[1]U ND[1]U 

ND[1]U ND[1]U 
- -- ---- - --·--··-· ... 

ND[1]U ND[1]U 

NO [1] U ND [1] U 
---- -·-----·· --~---. ------- -

.. -~-f'.J£>_@~--- ND [1] U 
ND[1]U ND[1]U 

-- -----· --- -- - -·-- -· ~----- ···-··--·-

ND[1]U ND[1]U 
- ·- -· --· ----- .... -----

31 U ND [5] U 
--- --------- -------.-

ND[1]U ND[1]U 
-·-· -- -------- ---------

ND[1]U ND[1]U 
- ·- - --- --· .. - ····-

NO [1] U ND [1] U 
---- - - - - -- -·--·-

NO [1] U NO [1] U 
----- ---- -··--·--· 

ND[1]U ND[1]U 

NA NA 

ND[1]U ND[1]U 
------ -. --

ND[1]U ND[1]U 

NA NA 
,-- ND(1] u NO [1] u 
_ ___,- ND (1] u -No £11 u 

NA NA 

40 
- ~--Nb £21 u 

NO [1] U 

38 

ND[2] U 

NO [1] U 

2.1 1.6 

0.00 o.oo -_o:o~~~-+-•=~~()__--+--~~~~=_i_-=o~~~=~-=--~-~o~ 
No r11 u No r21 u No r11 u· ,_No r1fL,--:--NoT1TD--T---f..lor1J u ---N-o[o.1] u:- -f:45 ___ _ 
NO [1] U NO (2] U , NO [1)U-~ ND-(1] iTi NO [1] U i NO [1] U ND(o~1)~ND-[D.1]u 
No r11 u No r21 u -L No £1i u No r11D--t---NoT1fu--,--,,fol1Tl.T~---t.i.A. ---:--- f.i.A. ___ _ 
No r11 u No £21 u - o.52- ; No [1]u-T t-.iD[1Tir;-No[1]u _____ N_o ro.2fu ~ -- 1-ij --
No ~ 1 u NB r21 u -·--No £1Tu ___ t-.io11Tu--iNo r11 u:--No T1Tu-. ---NA~----~ 
No r11 u - No t2i u. -- No t1ru·-,---No [1Tu1-NoT1Tu-r No f1Tu ___ NA _______ NA __ _ 
N£?J1J~-: __ No[21ii -~--~H~IiiQ~=-~-~_o_I1_[9-I~-N-of11lT~- ND£1J u i NA --N.A.--
No [1] U NO [2] U ND [1] U NO [1] U ! NO [1] U ; NO [1] U · NO [0.1] U NO [0.1] U 
ND [11 u ·NO [2] O~No[1]LT-N6[1]D-r NO £11 u : No [11 u NA -----NA __ _ 

2.8 u NO [fO] u ---NO [5] u- --;--No-(5jlT -~ -34 u----;--ND [5)lT---r-IDT14fO~T14FI-
ND [1] u ··No [2]0 ----NO mu-~N0-[1] u·-+--N5[1]U~D[1fu-Ni5[D.4]u ____ o:62 u--

4.1 27 -- --Nof1Fr==NoJ1Ju--=~~PJ!LU --~ __ N[)_!!l_~ ___ No ro. !l~ ___ N_[)_ !~!Ll!_ 
NO [1) U NO [2] U NO [1] U NO [1] U : NO [1] U , NO [1] U NO [2.5] U NO [2.5] U 

22 120 · ·Nc>f1]u ·--N-o H1D-r-Nof1fu--.-NDTH_u __ Noro.1 1 -u~ No [o.11 u · 
No r11 u No r21 u · -NO f1Tu -- NoT11u-~--NDTfiu -T--,:.fo11fu _________ N.A. ___ ------NA--

NA 

NO [1] U 

NO [1) U 

NA 

NO [1) U 

NO [1] U 

NA 

-~----~ -- ------ ---- - ----~- ------1-----------------L--- -~-- ---~-~-~-----.._ ___________________ _ 

N~ ·-- N_}\__ 
4 
__ N_A_ _____ ._ ______ NA __ L_ ____ N_A ______ ~_D [_0._!!~ ___ 0._17_J _ 

NO [2] U NO [1) U NO [1] U 0.53 NO [1] U NO (1] U NO [1] U 

NO [2] u :~r-io [1j -u- ·-. ND r1j Q_--~~-~No[1]~= ~-~o[ij ~--=~~~NA_~-~===-N_~=~ 
NA NA NA NA NA ; ND[0.1]U 0.19J 

No t2J u t No [1Ju -~ N6 (1]u---· NoT1Ju-NoT1TD-..,~NA _____ -- --NA --
- ---- ------ -1- ---------------~------ --- ------· --------------~---~--------~-----------· -------------

NO [2] U . NO [1] U NO [1) U NO [1] U NO [1] U , NO [0.1] U , NO [0.1] U 
NA- __ N_A_ --- NA- --NA---~---N-A-.---~NA ________ NA ____ _ 

o.93 No r21 o 1 - 9~i - , NoT1Tu - -3o----~----o.64 --- ~No[o.1n.l-r---92s_o __ 

No r2fu Nb-I4i u ----N-o rzTu- T--N6 [21 u --:- No r2fu--~-Nof2f u-Tt-.ioTo:2TuTNo ro.2fu-
-- - - - . --- - ------- ·- ----------···-t-·--·· ... ---- - ~ ---·-·---- --·--- -----!-------·- -·------ --r-------- -----·-r-----~--

ND [1] U NO [2] U NO [1] U . NO [1] U NO [1] U 
1 

NO [1] U · NO [0.2] U ' 88.6 

----~---- ~--~-~---~~ -- ---~----------------·---- ----------·---- ~[) !1_1 u ~ --N~f~t:)-_L _- __ !~~-=~==:~~JI]u==~~ ____ 2T~=-~--~~~!!]_U -:-No [0~1]__~1_!~10 J_ 
NO [1] U NO [2] U i NO [1] U NO [1] U , NO [1] U : NO [1] U , NA NA n-PROPYLBENZENE 

trans-1 ,2-DICHLOROETHENE 
-~-----·~ ----------~--. ---------

-- ------~~l1l_ ~ -__ t-Jg J1! ~ 
NO [1] U NO [1] U 

-- ----------------
Nom u -No121 u--,--No- nnT~-- NoT11 o-: No I1f1TTN~o ~r1 1~u -'-I N-o-r-o.1 1 u 5.48 J 

. ----- -- - --- ----- ---------------,-----------------r------------~--------L-------~ 

---+ ----

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 
--·------·- -- -- -----· -····-----~- -----------·------- -· 

~THYLNAPHTHALENE 

0 
~ 
~~ d! 
~J 

LOROANILINE 

NO [10] U 
NO [10] U 

NO [10] U 
NO [10] U 

NO [10] U 

NO [10] U 

NO [10] U 
NO [10) U 

- -----------·-·· .. ---- ---------+------------
NO [10] U NO [10) U NO [10] U NO [10] U NA 

- -- - ... ··- -. -. -· - - -
NO [10) U NO [10] U NO [10] U NO [10] U NA 

NA 

NA 0 
N 
00 
....... 
w 
"'-l 



VOCs and SVOCs in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: 47WW18 47WW18 47WW19 t 47WW20 , 47WW21 · 47WW22 ! 47WW23 1 47WW23 ! 47WW24 47WW25 
--·--·-·---------------------------- .. ·---------- ··+ ....... ·• -- . r-- ... ............... .. ------- ---------+--------~---+---

~:::~;;,:~~-r:___________ = -~-- ~~;~~~k~1~~~!s -1~rsJ~s;1-~~::a:1~;~s~1tr~~~a ~~;::al1~!:o 1 1~;}!o 
_____________________________ !___________ . ----- ·-· - ........... _ .......... .., ............. --- .......... ------·---· -- -----· ----"----.. . l_ __ 

AC~"!~PH_THEN_§_ _____________________________ ....j_~f?J!~LlJ -~--NO p_~]lJ . f\11:) J.!OJ.~ ~ _f\1'? {10!_U . NO l!~~ U , .. NO {10L~ __ Gf\l.~ [10]~+-NO l!OJ U 1--NA--t~--
~:;~~~~~~;.:HALAT~-----------------------------------~-~~1~~~ ~-~ -~~H~~ ~ -~--~~H~~-~ r- ~~{~~l~-1---~~{~~~ g--:-~~J~~t~'i -~~ ~~~~ ~ I ~~ ~~~~ ~ I ~~ I ~~ ---
OIETHYL-PHTHALATE ______________ --------- - --~-ND[16)u . ND[16]u i ND(1oTu-t·ND'[16]U-;-ND (16]u . NO [1oju-rt.m [1ofu/N0[1o]u-t·· -NA--+- NA-
---.. ------------------------------------- .... ---· -------· --- --------· ..... -- .......... -- ; . ------- .. ; ....... - --- . -- ......... • .... .. . ----· __ j__' _________ l _______________________ _L ___ _ 
FLUORENE i NO [10] U NO [10] U NO [10] U ; NO [10] U NO [10] U _ NO [10] U i NO [10] U ! NO [10] U i NA I NA 
NAPHTHALENE ______ .. ______________________ .. _:_ND[16fl.i ____ ND[f6fi.i'. ND[1oju __ i __ N0:[1'oj'u--t-N0(10ju .......... Ni5Fo) U : NO [10] U i NO [10) U ! NA NA 

PENTAC't:JLO_R_OP-HENOC-- .. -- - -- . - ' ~ro [5]U •· N0-[5fu- f NO [S]Lf -r- N-0-[SfLC ·- ND.(5ft.f .. ·-NO (5yo·: .. -N0-[5] u-r-No [5] u i NA ! NA 
--,-,--,-~~--------------------- --· -- --------- -· -- -------------- ------ - . -------- ·-·+·--· --------· .L -------------· ··-··-- . -. - -- .. -----------..,- I -+-------:---· --+----

bis(2-ETHYLHEXYL) PHTHALATE NO [10] U NO [10) U . NO [10] U ; NO [10] U NO (10) U NO [10] U : NO [10] U i NO [10] U 1 NA i NA 

0 
0 
0 
~ 
f~ 
rn 
v.· 

0 
l\) 

00 
........ 
w 
00 



Location: 
-·- -

Sample Number: 
--· ~-··-·------- ·----

Date Sampled: 
- ------------·. ----- --

Depth (ft.): 
----------- ----------- --·--------··------------------------ ··--- . -

VOLATILE ORGANIC COMPOUNDS- UNITS: UG/L 
1,1, 1-TRICHLOROETHANE 
------~---------~ -----------~---------- -------- --- --- --
1, 1,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
-- . ----------.- -·· -----

1 I 1-DICHLOROETHENE 
1 ,2,3-TRICHLOROBENZENE 

1 ,2,4-TRICHLOROBENZENE 

1 ,2,4-TRIMETHYLBENZENE 
1 ,2-DICHLOROETHANE 
1 ,2-DICHLOROPROPANE 

ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
CARBON DISULFIDE 

CHLOROFORM 
DICHLORODIFLUOROMETHANE 
---- ---- -----· --------------~--- -----
M,P-XYLENE (SUM OF ISOMERS) 
~------- -···· ~---------~---------------

METHYLENE CHLORIDE 

NAPHTHALENE 
-----------------------·--
0-XYLENE (1 ,2-DIMETHYLBENZENE) 
- -·-- -··--- -··---

P-CYMENE (p-ISOPROPYL TOLUENE) 
----~~----- -- -

TETRACHLOROETHYLENE( PC E) 

TOTAL 1 ,2-DICHLOROETHENE 
--------------·--·-~-~---·-

TRICHLOROETHYLENE (TCE) 
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
cis-1 ,2-DICHLOROETHYLENE 
~--------------- - ·-----------·--
n-PROPYLBENZENE 

VOCs and SVOCs in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

47WW26 
47WW26 

47WW27 
47WW27 

LHSMW28 LHSMW28 LHSMW28 LHSMW29 1 LHSMW29 LHSMW29 
MW-28 

12/20/2000 12/19/2000 02/11/1996 

LHSMW28 
LHS-MW-28 
05/16/1998 

0.00 

Li-ls-Niw-28 · Ci-ls-Niw-28 ·:-Mw::i9--i-iHs~r;nw::z-gtcHs-Mw:29DL.r=o 
os/2oi199s-~ d 1-21o7if994'-o2/11/199s ! 05/16/1998 ; ~- 05/16/1998 --

0.00 0.00 0.00 o.oo 0.00·---~~~-~~~-~~~~--~ ---~.00 ==r~~-==~00 -=~-== 
' ' ' 

No 111 u No 111 u No ro.21 u No rs1 u --~---No11TT:;--:~NoTwu-r-~No!2w-- -ND (0.1) U ND (0.1] U 
ND [1) U ND [1) u· -- Nb[o.65) u-~- ND(5)u~-No(1j U i NO [1] u ! ND [2) u 
No 111 u No 111 u No-ro.2J u No fsju -T-No[1]tTT--No(1Ju--~-- -No[2]u·--
No 111 u No 111 u No 10.21 u - No[5JT.i ____ NDf1]u-1-~Nof1rtT-. -----No [2]l(- --

- -·- -·- ------------ ------ - ------·--------+-----

ND [0.1] U ND (0.1] U 
NA NA 

ND [0.2) U ND [0.2) U 

NA NA NO [1] U ND [1] U ND [0.51) U NA ND [1] U I ND [1] U i ND [2] U 

NA NA No t1i u No 111 u o~63 ·--- NA _____ NoT1flT-,-No11fu_T ___ No 121u ___ _ 

NA NA ND [1j U ND [1] U ND (6.2] U--- - d NA-m ----ND(1)U--I ND [1] U --~-ND12JU ___ -
ND [0.1] u ND (0.1] u· . --ND [1]u NDTt j u -. ND Jif31') u· ~- --N[}T~rg=-___ f\l[)J1l ~- _:_ - f\l[)J1 ~---·--- ___ _f\l[)J?Ll!___ 

NA NA ND [1) U ND [1) U 0.46 ND (5] U ND [1] U ND (1] U ND [2] U 
- --- ------------------- ---·---~- -------------------~-~-------

ND [14] U ND [14] U NA 20 NA ND [10] U NA 150 140 
--- i\Jo-fo.-4J u No [0.4J u NA No 111 u No [6.21 u ~ ND!5Tu ------NA~-Nc>T1Tu _____ N5_I2JU ____ _ 
- -~~J0~_1lU ~ __ NDt~·1lU _ NDf1]-u N[)!1JU ND(0.2]U -N~!~Q~==~~J'1llJ_ ___ _!JD~_U~ __ -N[}_!_?]U =-~-

ND [2.5] U ND [2.5] U NA ND [1] U NA ND (5] U NA ND [1] U . ND (2] U 
NO [0.1] u- ND [0.1) l.J. ND [1] u ND [1) u ND [0.2] u ND [5fu c·-NDTt]lf--,--ND[1fU-;----N0[2]U"'--

----· - - --- - --· -·-------~-----

NA NA ND [1] U ND [1) U ND [0.36] U ND [20] U ND [1] U ND [1] U ND [2) U 
No-[6.1J Li ~-t-JD ro.1! u-.~- Nb {21 u NA__ NA -_--_N~-~~-----'--No(2fD ____ -NA~------NJ\------

ND [1] U ND [1) U ND [1] U ND (1] U ND [0.22] U ND [5) U ND [1] U ND [1) U ND [2) U 
-- -- -----NA NA ND (1fU ND [1] U ND [1.3] U ·--- -NA--- -~--N-0(1] U . ND [1] U , ND [2] U 

· No to.11 L.J - No ro.1Tu --No [1]u -- NA___ NA - -- - N".A:----~- -No[1fut--"NA--~: ---- NA --- ---

-- - --t-i.A - - NA - · --NoTfiL.J · --No Clfu-- - i\J-oro:21 u --- -NA- ----,.- No [1J u No 111 u 1 No 121 u 

--No-[o:1]u--·N-o[o:i]U--NoF1D -----No[1)u·~-N'r.)fo.25J_li __ 3J . ND[1Ju. ND[1JU No_[2]U __ 

- ~ --~~-- --~ NA- - . -- NA-_ . _ )'iA___ ~--- ::.~~ --~-~- :H~]5!~/~_I= _ _f\IA=----==--__:_~~-~--~N__}\ _______ _ 
1.78 ND[0.1]U ND[1]U 0.69 ND[0.25]U ND(5]U I ND[1]U: ND[1]U i ND[2)U 

----------- --· --·--- --- --- - ------------- ·- ·--- ---- -- -----. -- ·-- --- --------~--·------ ---<-------' -~------
ND (0.2] U ND [0.2] U ND [1] U ND [2) U 2.1 NA 1 ND [1] U ! ND [2] U I ND (4] U 
- ........... , __ --- - .... ·- ---- -- ------- -- ·--· ---·· - ' ----··-- ----- - ------------·-- -1---------··----L----------------- -
ND (0.2] U . NO [0.2] U ND [1] U . ND [1] U ND [0.24) U NA : ND [1] U ! ND [1) U i ND [2] U 

________ N.A. NA-. -ND[1]U ·--ND[1JU- . ND[ca]u ----NA---1 -ND[1]'u-r-No(1JD_I __ ND(2JU __ _ 
· tJoTo:11 D ~ ND[o.1Ju · NoTlTD -- ·Nonro·-· -No-ro:2ftT-- ------NA·---~-No r1flJ"!-· No 111 u I No 121 u --

---------------------- .. - - - ·- - ----- ---··-----· -. --- ---------· I --------,----
tranS-1,2-DICHLOROETHENE ______ - ND [0.1] U ND [0.1] U ND [1] U ND [1] U ND [0.29] U NA ND [1) U 1 ND [1] U : ND [2] U '-------------- --- ------------------ --···---- --- ---- '- ~--- -·-- ---------~ -- ; --~}= ---~-

ND [0.67) U ND [10) U ND [0~67] U-~-~~~0]~~=-ND·(O:~ju~=No(10]u , ---=--~A SEMI-VOLA TILE ORGANIC COMPOUNDS - UNITS: UG/L 
NA 
NA 

NA 
NA 

2 

4 

0 
~ 
~~ 
(fj 

THYLNAPHTHALENE 
LOROANILINE ND [1.3) U ND [1 OJ U ND [1.3) U NO [1 oj U . NiJT1~3)tTi- -ND (16ju--·-- - NA 

0 
l'V 
00 
~ 
w 
c.o 



VOCs and SVOCs in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: 47WW26 47WW27 LHSMW28 LHSMW28 LHSMW28 LHSMW28 : LHSMW29 ' LHSMW29 ' LHSMW29 
------------------------ -------------------------------·-- . --. -- ______ _;_ _________________ t----------r------ ------1---------
Sample Number: 47WW26 47WW27 MW-28 LHS-MW-28 LHS-MW-28 , LHS-MW-28 ; MW-29 i LHS-MW-29 , LHS-MW-29DLFD 
---~-----~---~--~------ ---------------------------------------·-- -~---- --- ·-- ---<- ------------..,.--------------+----~---+ - ' . -

Date Sampled: _ __ .. __ _ _ 12/20/2000 12/19/2000 02/11/1996 05/16/1998 08/20119~6 _ 12/07/199~11/1996 . 05/16/1998 ! 05/16/1998 
Depth {ft.):-------------- -- --- - --- ------------- - ----- o:oo ____ --- 0~00 ' 0.00 o:o·o O.o-o ---;-------o~iio-- I o:OO_T ____ o.Oo ___ :_ 0.00 

ACENAPHTHENE --------- ------------- -------NA-----~- NA NO [0.75) U NO [10) U ND-[0.75] U ; NO [10] U :NO [0.75] U i ND [10) U ' NA 
ol=n-ocTYLPHTHALATE ----- -- - -- - ---------- -,------ NA-- · - -NA-- NoTf2f u - No [1o1 u ND[{2fLi : No[1ofUTNo l12fuTNo [1o1 u--r-----NA 

------------------------------------- ------ ---- ------ -- ----- -- - ------- -·- ----- -- -- ------- -----------~· ------ I -- - I ---
DIBENZOFURAN _ NA NA ND [0.83) U' ND [10) U NO [0:83] U • ND [10) U i NO [0.83) U l ND [10) U i NA 
oiETHYLiit=trt-iJ\t.A:r·E-- · - -- NA NA No 111 u No [1o1 u No 111 u - r- No nOft:T ____ No [1JD- ~--No (IOfu -,--- --NA ____ _ 

----------------------------------- -·-- ------------- --- ,- -- ----· --- ____ ,_______ J ____ _ 
FLUORENE NA NA ND [0.8] U ND [10) U ND [0.8] U i ND [10) U ND [0.8) U : ND [10) U 

1 

NA 
NA-PHTHALENE _______________ --- - -------------- --~-- -NA. ------- - NA-- --"~.fo[o~53J u-- N'o-i1o]l,- - NoiQ.s3)tT"-N6[1-oTu :No [o.53J u i No [1o1 u ! NA 

~~E~TACHL~~OPHENOL_________ __: ~ --~~-:=-----------~-~--~-=-~~~A~- :___ NA - -- NE!~~!~-~ N[)~J~:~-~ _N_I)l4~:ti~l_-=ND [50] u ND [4.4] u ! ND [5) u-+· _N_A __ 
bis(2-ETHYLHEXYL) PHTHALATE NA NA ND [0.92) U ND [10) U NO [0.92) U : 3 J 0.74 J ND [10] U NA 

0 
0 
0 
~er. 
.-. ~ , 

~ ... 

0 
l\:) 

00 
~ 

~ 
0 



, ..... ........ 
0 
0 
~ 
'·"' 'AY 

v~ 

Location: 

Sample Number: 
- .. - -- -----

Date Sampled: 
------- ----~--

Depth (ft.): 
--·-- . -·····-·-- ------ -----·- ---------------------·--------
VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 

------- - ---

1,1,1-TRICHLOROETHANE 
------ ------------------------~---~-------------

1, 1 ,2-TRICHLOROETHANE 

1, 1-DICHLOROETHANE 
-------- - - ----·- ------------ ----
1, 1-DICHLOROETHENE 

1 ,2,3-TRICHLOROBENZENE 
--- -----------------------

1 ,2,4-TRICHLOROBENZENE 

1 ,2,4-TRIMETHYLBENZENE 
-·-··---------------

1 ,2-DICHLOROETHANE 
-~-- ------------- -------------

1 ,2-DICHLOROPROPANE 

ACETONE 

BENZENE 
-- ---- --------------------
BROMODICHLOROMETHANE 

CARBON DISULFIDE 

CHLOROFORM 

DICHLORODIFLUOROMETHANE 
---------------------- --- ------------- -- -
M,P-XYLENE (SUM OF ISOMERS) 
--~--~-----~~--

METHYLENE CHLORIDE 

NAPHTHALENE 
------------------------------------
0-XYLENE (1 ,2-DIMETHYLBENZENE) 
--~----- ------~---~-----

P-CYMENE (p-ISOPROPYL TOLUENE) 
----------------- ------· --~----------- --- --------

TETRACHLOROETHYLENE(PCE) 
----~-- -
TOTAL 1 ,2-DICHLOROETHENE 

TRICHLOROETHYLENE (TCE) 
-~-------------- ------------- ---
TRICHLOROFLUOROMETHANE 

VINYL CHLORIDE 

cis-1 ,2-DICHLOROETHYLENE 
---------------- ------ ---·- ------------------------
n-PROPYLBENZENE 

trans-1 ,2-DICHLOROETHENE 
---- -- ~------------

. ---~------------- ----

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 
--- --~-------- ------------- ----··-- --------- -
2-METHYLNAPHTHALENE 

-CHLOROANILINE 

VOCs and SVOCs in Groundwater Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

LHSMW29 

LHS-MW-29 

08/20/1996 

0.00 

NO [0.2] U 

NO [0.65] U 

NO [0.2] U 

NO [0.2] U 
NO [0.51] U 

NO [0.32] U 

NO [0.2] U 
- ····-- ---------

NO [0.31] U 

NO [0.2] U 
NA 

NO [0.2] U 
NO [0.2] U 

NA 

NO [0.2] U 

NO [0.36] U 

NA 

NO [0.22] U 

NO [1.3] U 

NA 

NO [0.2] U 
NO [0-25] U 

NA 

NO [0.25] U 

2.3 

NO [0.24] U 

NO [0.2] U 

NO [0.2] U 

NO [0.29] U 

NO [0.67] U 

NO [1.3] U 

LHSMW29 

LHS-MW-29 

12/07/1994 

0.00 

ND[5) U 

NO [5] U 

ND[5] U 

ND[5] U 

NA 

NA 

NA 

NO [5] U 

NO [5] U 

NO [10] U 

NO [5] U 

ND[5] U 

NO [5] U 

NO [5] U 

NO [20] U 

NA 

ND[5]U 

NA 

NA 

NA 

ND[5] U 

ND[5] U 

ND[5] U 

NA 

NA 

NA 

NA 

NA 

ND[10]U 

ND[10]U 

LHSMW30 LHSMW30 LHSMW30 

MW-30 LHS-MW-30 : LHS-MW-30 
LHSM!\'~~- ~~f:i~f,/1~~! ~. __ ':_':f~'M\1\1~_! __ ~ _ ':_~-~~~_1_ 

LHS-MW-30 1 MW-31 ; LHS-MW-31 LHS-MW-31 
02/12/1996 os/1611998 :--o8t2ol19_9_6 ;fiio711994---:-o2/1-2119ss~-o-s,16/199a-r- 08/20/1996-

0.00 

NO [1] U 

NO [1] U 

NO [1] U 

NO [1] U 

NO (1] U 

NO [1] U 

NO [1] U 

NO [1] U 

NO [1] U 

NA 

NA 

NO [1] U 

NA 

NO [1] U 

NO [1] U 

ND[2] U 

NO [1] U 

NO [1] U 

NO [1] U 

NO [1] U 

NO [1] U 

NA 

NO [1] U 

NO [1] U 

NO [1] U 

NO [1] U 

NO [1] U 

NO [1] U 

0.00 

NO [1] U 

NO [1] U 

NO [1] U 

NO [1] U 

NO [1] U 

NO l1] U 
NO [1] U 

NO [1) U 

NO [1] U 
ND[5] U 

NO [1] U 

NO [1] U 

NO [1] U 

NO [1] U 

NO [1] U 

NA 

NO [1] U 
NO [1] U 

NA 

NO [1] U 

NO [1] U 

NA 

NO [1] U 

ND[2] U 

ND[1] U 

NO [1] U 

NO [1] U 

NO [1] U 

NO [0.67] U . NO [1 OJ U 
NO [1.3] U . NO [10] U 

0.00 
-------- -----r----------- -~--~-----,----------------

0.00 0.00 . 0.00 0.00 ·-. ·-·---+ ----- ~----- . 
-----l- ----------------- -- ~------~ -----------~---··--

NO [O.~!U _N_f:JJ5J~---+-!'!J::>J~~----~D [1]~_:-~o [0_3~--
ND [0.65] U NO [5J ~ _ L_ND [1]U ~.- NDJ~J ~--- ~ NO J~-~5J U 
NO [0.2] U NO [5] U i NO [1] U NO [1] U NO [0.2] U 
NO [0.:2j U NO [5j U - i --NO [1 j U ND(1) U---- NO [6.2)0 . 
No ro.51Tu-- NA-- --; NoT1TO ___ -r;-fo r11 u----N-oro.s1Ju-

No ro.32J u N.A. ------r-No fiTiT - -- N-oT1TD ___ No ro.32J u 
-- - -------. --· ·--- - -~--------~--- -------~- ------=---=-

NO [0.2] U NA NO [1] U NO [1] U NO [0.2] U 
NO [0.31] u NO [51 U-1 -No(ifu-- -No [1] u----ND[0.31] u 
No-(o.2J u No [5] u---· -NoBJU --- -NofHiT _____ r'l-o1D.2fu-

NA No (1 ofu --- -NA-- ~ N6!5TU---r---- N:A __ _ 
No 1o.2(u- · N-b!5TO ~~=r-i_A-==-~- -~~-111 u -~--No-10.2fiT 
NO [0.2] U NO [5] U NO (1] U NO [1] U NO [0.2] U 

-- ------- -----··---··- ·------- -~-~--- ----·---
NA NO [5] U NA NO [1] U NA 

No ro.21 u No rs1 u ---r-io f1fu +-- No[1TD--T Nofo.2fu __ _ 
No ro.36J u No r2o] u No nro -;· -NoTifu -~f..l-oR):JsTU 

NA NA -~=NDJ?LO - ~N_F_~ ~:-~-~--jJ-~~-~~~ 
NO [0.22] U NO [5] U NO (1] U , NO [1] U NO [0.22] U 

No [1.3J u NA NoT1Tu , - Nof1flJ ~-·· NoTI~ru--

NA NA - ~- t-JE !!I9 --r - __ -_N~~J- ~~}!~-=-~~ 
NO [0.2] U NA __ _ N[)J!JI! _ ·'-·· _ Nl:) [1] U __ l_ _t+J__[)_ [0.2] ~ 

NO [0.25] U 9 NO [1] U NO [1] U NO [0.25] U 
NA NO [5] 0-~- -NA-- -~- --NA~~- NA 

NO [0.25] u . NO (5j lJ. -r-NO nru·-+- ND[1]u-- -~-N-0[0.25] iT 
: 2.2 -· NA- --r-r'loT1fl:f-iNo-12fu---~- NoTifu--
t . - - ____ J_ -----·-----------,------- -------·---~-·- ·-·-·--·--

NJ?JO_._~~L~--r _ N_~---+-t-JEJ!!__l:l__j__ -~D !!l~~ f'J_~[0.24J U 
__ N_!?!~-~ .~ L ___ N_~ ___ _j __ ~o ~--No [11 u .. No ro.21 u_ 
NO [0.2] U NA : NO (1] U 

1 
NO [1] U ' NO [0.2] U 

·-- -- ----·- . -· -----------+--.. --.. ---~--+----------~,---------

NO [0.29] U NA __ L_ND J!L~ : ___ N__D [_1]~U ~L N~D~[0.29_] U ___ _ 

NO [0.67] U 

NO [1.3] U 

--:----~ ---t~------· 

, I 

No r1 oTu ·-r-No[o-:B?fut--tJo[IO]tT_. __ i'Jo[<f67] u 
No hoi u ~-No-W3Tor·-No[1orLT-; Noh:Jfu 0 

l\J 
00 ,....... 
~ 
I-t-



VOCs and SVOCs in Groundwater Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Location: LHSMW29 LHSMW29 LHSMW30 LHSMW30 LHSMW30 ; LHSMW30 l LHSMW31 : LHSMW31 LHSMW31 
--~--- ---~----·----·~-~----~----~---··-~-- ~!~~----- ~~---- ·--~~--- -~ . • ~--~-- - ·- -~- . - --~- - ~ --~-~---+--- -~-----·-------t-··------~-

Sample Number: , LHS-MW-29 LHS-MW-29 MW-30 • LHS-MW-30 LHS-MW-30 LHS-MW-30 1 MW-31 ! LHS-MW-31 ! LHS-MW-31 
---~----- ~-~-~- --~----- -·-··· ~ .... -~- -~- ~- -· ... ·- ··-· .. .. . . . -· . . . -- -· - .. ········· .. ·- -~· .,-----=---+-----~-------. ~--- .. ~ 

Date Sampled: 08/20/1996 12/07/1994 02/12/1996 05/16/1998 08/20/1996 12/07/1994 02/12/1996 j 05/16/1998 ! 08/20/1996 
~---~-----~---~~------~---~-~-----~-----~-~~-~-----~- -~ - ~- ·- ~ ~ ~- - ·- ~ • --L~- -~----~~-----T-------y-~-~-- --
Depth (ft.): _ _ _ _ _ _ _ _ __ ~ ___ o.oo~ _ ~ ~.oo . o.o~ . o_.oo _ ~ ~ o~oo _ _ o.oo o.oo _;_ __ ~.:00 -~1 ~ 
ACE}iJi:I:)-HTHEN~-=~=-=~~~-=~~-- -~-~~--- - .D~£?J~·??1Lj _.__ NO [101U ND [0.75] U. ND [10] U . Nl) !~:!51_lJ _ ~_!?_!!~1lJ~ I NDJ~~~~L _t-J()J!~~~- t-J~[O.~~~-
DI-n-OCTYLPHTHA~~_§__ __________________ ~--~--t-J_[)J~3LlJ.~-· I'J()J1~] U-~-~I'J£? [1.2] U N~J10] U .... ~D!!:3LLI __ : _ND [1~0j_U_~~~ _1~ ND [10]~~~ND _!1.2] U_ 
DIBENZOFURAN ' ND [0.83] U ' ND [10] U ND [0.83] U ND [10] U ND [0.83] U ND [10] U lND [0.83] U f ND [10] U i ND [0.83] U 
DIETHYL PHTHALATE 
--------- ···-------- -·~ ··-··--------------
FLUORENE 
-------- --------------~------

NAPHTHALENE 

PENTACHLOROPHENOL 

bis(2-ETHYLHEXYL) PHTHALATE 

i No r1~1 u ND [1o1 u No (1-J u · No [10J u · No £11 u -,-- Nb[1o]u I N0-f1Tu·i- 'N-oTiOfu--;· NDTifU __ _ 
· · No ro.8J u No [101 u No ro.8J u No [1o1 u · No ro.a1 u · --Nof1o]D~ tt.iofo~sct.n-~·No'Uoru·· t- No-[o.anr 

--- -i-~ .. --~ ------- - - . - . -- ----·-~ -- . ----- -- -·---~t--------+----~----+ - I 
' ND [0.53) U ND [10] U ND [0.53] U --NO [10] U ND [0.53] U ND [10] U ! ND [0.53] U I ND [10] U ! ND [0.53] U 
" No r.t:4J u · No rsof u No [4.4] u · No l5) u ·· No ~[4.4f u · ~NoT50fu: No [4ATLn-· 'Nof511TTNo(4.4] u 
·-No(oj}2J u ND[10J u ND [0.92fu. ND (io] u . ND ro.92J u··---- ·12--~-- _L-_1.1--.-ND[10J u-. ·No[0.92J u-

a 
l\:) (~ 

(~ 
<!:) 
;~ 
''·~ 

CX> 
~ 
~ 
l\J 

1-J 



Location: 
~~- - - -- -

Sample Number: 
~--···--·- ----------------- ---
Date Sampled: 
-- --·-·----------------------

Depth (ft.): 
--------------------- ----- -- --- -------------------- --------------

VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 
------- --- -·-- -

1, 1,1-TRICHLOROETHANE 
----- -----------------.-------------
1,1 ,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 

1, 1-DICHLOROETHENE 

1 ,2,3-TRICHLOROBENZENE 
-- -------------------

1 ,2,4-TRICHLOROBENZENE 
- --- -------- --

1 ,2,4-TRIMETHYLBENZENE 
- ------------ - --------------------

1 ,2-DICHLOROETHANE 

1 ,2-DICHLOROPROPANE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

CARBON DISULFIDE 
----------- ----------·--·-·- -· --
CHLOROFORM 

DICHLORODIFLUOROMETHANE 

M,P-XYLENE (SUM OF ISOMERS) 

METHYLENE CHLORIDE 

NAPHTHALENE 

0-XYLENE (1 ,2-DIMETHYLBENZENE) 

P-CYMENE (p-ISOPROPYL TOLUENE) 
---------------------------------- ---- --·- -- -- ----- ---

TETRACHLOROETHYLENE(PCE) 
--- -------~--------------------------

TOTAL 1 ,2-DICHLOROETHENE 
----------------------------------------------
TRICHLOROETHYLENE (TCE) 

VOCs and SVOCs in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

LHSMW31 LHSMW32 LHSMW32 LHSMW32 , LHSMW32 LHSMW33 : LHSMW33 LHSMW33 
LHS-MW-31 MW-32 LHS-MW-32 LHS-MW-32 LHS-MW-32 IIIIW-3i--fCH-S-MW-3-3-~;-LH-S~MW~33DLFD-
12/06/1994 02/12/1996 05/17/1998 o8t2ot1996 12to5tf994 ·· o2t13i199srG5t17t19sa-:--- o5/17/199a-~ --

~ . - --- ··-~ - - ~-t--~---~~·---~ ----~-~----

0.00 0.00 0.00 0.00 0.00 0.00 ' 0.00 0.00 

NO [5] U 

ND[5) U 
ND[5] U 

ND[5] U 

NA 

NA 

NA 
-- -No [51 u 

ND[5] U 
---- -···-· .. - . 

NO [10] U 
- --<- ---------

ND(5] U 
---------------
ND[5] U 

2J 
- -~- ---·. 

NO (5] U 
NO [20] U 

NA 

ND[5] U 

NA 

NA 

NA 
ND[5] U 

--~-- ---- ----------- --
ND[5] U 

NO [1] U 

NO [1] U 

NO [1] U 

NO [1) U 

ND [1] U 

ND [1] U 

ND [1] U 

NO [1] U 

NO [1] U 

NA 

NA 

NO [1] U 

NA 

ND [1] U 

ND [1] U 

~ ~ ~--~·~r-- ~~- ~- ·-·~--~~~-,-- -----

NO [1] u NO [0.2) u NO [5] U N[n11 iJT--tJi){iYLi- ~-----,: . .fo-[1of0-~---
- ~~ - ~ - --- .~- -·~-· ~-·--->-------- -----~----·----

NO [1 1 u NO [0.65] u NO [5] u NDPJ~- [ __ ~f.?_l1]l.J - --~ I'J!?~!! 0! ~ ~~~ ---
NO [1] U NO [0.2] U NO [5] U NO [1] U , NO (1] U NO [10] U 

NO [1] U NO [0.2] U _Nf? t~E~--~-- t-JE>J!tl.J~ ~--Nofij lJ~=~:~~@[1oru=--
ND [1] U NO [0.51] U NA NO [1] U NO [1] U NO [10] U 

--·- ··------~~-~~~--- ·-------,---~--·--~ -----~-

NO [1] U NO [0 .. 32] U N~ ____ N_f.?J~Jl} __ j___ NO [1]_1! __ _:___ -~~~~- __ _ 
NO [1] U ND [0.2] U NA NO [1] U . NO [1] U NO [10] U 
NO f1fu NO [0.31] U ND(5j-u~ --~ ~~ N-o(1ju----,--- NO (1ju-- NO (10] U 

----.------ ----- .. ----------------------~----------------------

NO [1] U NO [0.2] U NO [5] U NO [1] U 1 NO [1] U NO (10] U 

N[) I~J ~ ~ - _N~ - ~--- N§[1"6f~-~--~!i~--- ~-=- 720 -~=--~-~==60~-=~== 
NO [1] U NO [0.2] U NO (5) U NA NO [1] U NO [10] U 
NO [1ju ND-[6.2] u -No [51 u -- -No[1TI.J-~--ND 111 u _ _,__N5[10]u ---
ND[1J u r,JA-- -No[s]Tl-~~ -NA-~------ND [1JLT--~~ --N5[10ju ___ _ 

NO f1j l.i ~-. NO [0.21 u ND[5]u- + ~ND-h)u---,- -No[1]u-~~-~---N5[10fu ___ _ 

N~ Q]lj ~- -NO I~~E3]D -~~--~~1~~I~~~~~ ~ ~~~~--~====~-~~~-= I -==?·8_~~~==~ 
NO [2] U NA NA NA NO [2] U NA NA 

No l11 u~~==-N-o ~'lT:u _ =-NJ? 1o~~I~ ~~: ~~~-~I~T_Q_~-~- NOT1fu---c--N5[1Tu-· -:=-_NE]ofu~-= 
NO [1] U . NO [1] U NO [1.3] U NA NO (1] U NO [1] U NO [10] U 

_N~ EL~~=~:~ ___ )4~-~~~~-- ~~:~~~~~-~~-~--~ -_~N-~-=~--~~ f'JE11I-g-=-=~~~~~--~--== NA ----=-
NO [1] U NO [1] U NO (0.2] U NA 1 NO [1] U NO [1] U NO [10] U 
No-nlu-·- -Nof1fu---~ o.57 ~ · No[5]u- ---Nof1JD _____ N_oT1Ju _____ No[1oJu~---

NA - -~~--- NA ~--~-- --NA ______ -No[sjlT ~·~-~- --NA---~~--- NA _____ -:-·--NA __ _ 

No11fu~~ ,~-No nro--~~-NoTo.~25fu--~ -No15Tu-··-NoT!Ju+--N-oT1ru ____ NofloJ_u __ 
-------------------- ----------------- ---------- ---------------

NA 

NA 

NA 

No[1Tu-~· ~ N"o[2ju--r- -~--2:1-~-~--- NA -No 111 u : No 121 u · No 1201 u TRICHLOROFLUOROMETHANE 
---------------

VINYL CHLORIDE 
cis-1 ,2-DICHLOROETHYLENE NA 
----~- -----------~-------------- --------------- -----·-··-·-·····--· .. 

n-PROPYLBENZENE NA 
irar15~1:2-olc-r=iLo-RoEtHENE--~----- --------- -- ~~- ~- +- ~ NA 

- ---------~-

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 

-METHYLNAPHTHALENE 

~LOROANILiNE 

0 
I~ 
'\:-

·~ 

:.J 

NO [10] U 
NO [10] U 

No[1j iTf-~-ND-[1] u---~No[o.24]u . --~---NA--~-- -No-[1)U-;-Nof1}T:T ____ No[10f(T--
ND[1ri:T_!_ No[1]u ___ T_ Noro.211T-· - Np;--~---~"No-r11 u ! No 111 u No 1101 u 
.. ~ ·--·- ~·-~~ .. --+~- -------~-~----- -- ~------~~~--~------~~-~~ ~. . . --+----~----
NO [1] U ; NO [1] U NO [0.2] U NA NO [1] U ' NO [1] U NO [10] U 

N[) Erg~-~~- N~]_~[Q_---~--~o]~~9Ju __ ~-~--r-J__A ___ ~ ~~111 u _i__~~-~~-l!l_!!_ No 1101 u 
! -r-

NO (0.6Y)Lf 1 --Nb-(ioflJ 

NO [1.3] U . NO [10] U 

~ -+-------~~ ~--------1 ···---- --~---+----------~ --------~ 

' I No ro-:-611 u :--No-HO]_u __ -~r .. fo[0~67fU1 No r10fuT--~--~~-- - -
-~ .. -~ ~ ·~ t - ·~~-~ ·~ . -· ~-~~·· ~ ~ --·---~-- -~ 1 ~ ---~ -~~-·-·~~ 

NO [1.3] u I NO [10] u NO [1.3] u : NO [10] u ' NA 0 

""' 00 
....... 
~ 
w 



VOCs and SVOCs in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Loc~t~io~n: _ _______________ _______ __________________ ___ ______ ____ LHSMW31 ' LHS!JIW3~~-_L_HSMW32 . _ LHSMW3_2_ _ LHSM~~~----~HS_~~33 g~SMW33 [ LH~MW_3_3 _ 
Sample Number: ___ ___ _ _ _ _ 'LHS-MW-31 ._ MW-32 , LHS-MW-32 _ LHS-MW-32 LHS-MW-32 _ MW-33 · LHS-MW-33 i _ LHS-MW-33DLFD 
oiiesampied: --------- ----- -- ---------------------- -12/o6t1994 -· o2t12if996~(f5ifit1998 ___ o8t2ot19-96 12to5i1994 -· o2t13/1996[ o5t17t1998 1 o5J17t1998 

oepth <ttJ: ----==---==~==~-=-~-=-~~~----=~==~==--=~~~--~: = --~:§~=~:-~~ _ o:oo-~ =-=- ~~o~~~ --· --- o-:oo- --· -- o_:~~-=-~--~-~- --~_:~ _ _L~_=r--o.oo-==.== 
ACENAPHTHENE __ _ _ ___ __ ND [10) U __ ND [0.75) U ND [10) U ND [0.75) U ND [10) U ND[0.75) U: ND [10) U ! _ NA 
Dl-n-=-ocTYLPHTHALATE______________ --------- - ND[1-6fu·; t·io(1.2Ju :- ND[1oJu Norf2Ju ND[1o1u -~ No-[1:2fui--No[1oJu-··t-------NA. __ _ 
oTsENzoFuRAN-- --------------------------------~--N-oT10]u:No[O.a3fu·- NoT!ol u - No ro.a3J u No [1ofu-~r;.u5-rO.a3JuiNo [1o1 u I NA ___ _ 
------------- ------·---------- ---.---- ·--- ---- ------ ----·- ·- -- + - - -- ..... ... • -- ----- T -------------1---------------------
DIETHYL PHTHALATE . ND [10) U . ND [1) U ND [10) U ND [1) U ND [10) U ND [1] U : ND (10) U I NA 

~~~~~!~ENE- -- -- ------=-~~~=--~~~~-~-~~ :-~--~:---~~R~~ ~ -i~~r~~~8~1~: -~~}}~1-~ :~rt~~ak~ ~~ r~~~~-~-~g~~~a~)~;--~~f{~~F------~~---- ~-
-------------------------- ----•-m•------------------0.•-••- -··-• --••• ----••• --··-•••-- - -··--•- n• •-•-••••••-•••----• • - ••·n-•-·•n•.-----· ·- • • < I 
~~_NT_A~c~_L:_ORC?~I-I~i'!()_l:_ __________________________________ , --~~ rso] u __ 1 ND [4:.'!1~--- ___ No !5J.l!. _ . ND J4,4~ u ND ]_~~]_~ __ N~J4.~~-: _ND~[5~J u _ _J_ __ -=-=N-,-A 

3 J ND [0.92) U ND [10) U ND [0.92) U 6 J 0.63 J ND [10) U j NA bis(2-ETHYLHEXYL) PHTHALATE 

0 
0 
(~ 
:~ 
,., •: 
i ,r . .:.. 

e. 
N 
GtJ ..... 
~ 
~ 

t 



Location: 
Sample Number: 
- - ------- -- ------

Date Sampled: 
------------·---------- - ---------- ------
Depth (ft.): 
------- ---------- ------ ----------------- ------ ---------- ----
VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 
1,1, 1-TRICHLOROETHANE 
--- ----- ------ --~- -- -------- ---~----- -·-------
1,1 ,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
1, 1-DICHLOROETHENE 
---- ·------- --- ----------------------
1 ,2,3-TRICHLOROBENZENE 

1 ,2,4-TRICHLOROBENZENE 

1 ,2,4-TRIMETHYLBENZENE 
1 ,2-DICHLOROETHANE 

1 ,2-DICHLOROPROPANE 
ACETONE 
BENZENE 

BROMODICHLOROMETHANE 
- ------- ----- ---------------

CARBON DISULFIDE 

CHLOROFORM 
----~---------------- ·------------
DICHLORODIFLUOROMETHANE 
M,P-XYLENE (SUM OF ISOMERS) 
--~---- ---------------------------
METHYLENE CHLORIDE 
NAPHTHALENE 

----------- --------
0-XYLENE (1 ,2-DIMETHYLBENZENE) 
------~-------- ---------------- --
P-CYMENE (p-ISOPROPYL TOLUENE) 
------------------------
TETRACHLOROETHYLENE(PCE) 
---------------------~~--------- --

TOTAL 1 ,2-DICHLOROETHENE 
--------------------- -----------~--

TRICHLOROETHYLENE (TCE) 
- ---------- ---- ----------~------ --

TRICHLOROFLUOROMETHANE 
--------- -- --------------------

VINYL CHLORIDE 
cis-1 ,2-DICHLOROETHYLENE 

- -~---·- ---- ·--·· .. ----- -------- --·-------
n-PROPYLBENZENE 

trans-1 ,2-DICHLOROETHENE 
-------------- . ·-·------ --------····-

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 
2-METHYLNAPHTHALENE 

G-iLOROANILINE 

0 
~ r.; 
CT! 

VOCs and SVOCs in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

LHSMW33 LHSMW33 LHSMW34 LHSMW34 LHSMW34 ~ LHSMW34 LHSMW34 LHSMW35 
LHS-MW-33 LHS-MW-33 MW-34 LHS-MW-34 LHS-MW-J4DLFD T l.Hs-Mw-34- r l.Hs-MW-34 -·- ---MW-35 

-·- --------+-- --. -----------'-------- ···---L-------

08/20/1996 12/05/1994 02/13/1996 05/17/1998 05/17/1998 : 08/20/1996 . 12/05/1994 02/08/1996 
0.00 

ND [0.2] U 
ND [0.65] U 
ND [0.2] U 
ND [0.2] U 

ND (0.51] U 

ND [0.32] U 

ND [0.2] U 
ND [0.31] U 
ND [0.2] U 

NA 
ND [0.2] U 
ND [0.2] U 

NA 
ND [0.2] U 

ND [0.36] U 

NA 
ND [0.22] U 
ND [1.3] U 

NA 
ND [0.2] U 

0.39 

NA 
ND [0.25] U 

2.1 
ND [0.24] U 

-! -N~-~6-~f u 
ND [0.2] U 

ND [0.29] U 

ND [0.67] U 
ND [1.3] U 

0.00 

ND[5] U 
ND[5] U 
ND[5] U 
ND[5] U 

NA 

NA 

NA 
ND[5] U 
ND[5] U 
ND [10] U 
ND [5] U 

ND[5]U 
ND[5] U 

ND[5] U 
ND [20] U 

NA 
ND[5] U 

NA 
NA 
NA 

ND[5]U 
- - --· -------

ND[5] U 
ND[5] U 

NA 
NA 

NA 
NA 
NA 

ND [10] U 

ND [10] U 

0.00 o.oo o-.oo- -- ------"- --o.oo___ 4

- --oJ>o----~-o.oo--

ND[1)U ND [1) U 
ND (1] U ND [1) U 
ND [1) U 3 
ND [1) U ND [1] U 

ND [1) U ·· ND [1] U 

ND [1] U ND [1] U 
ND [1] U ND [1] U 
ND [1] U ND [1] U 
ND [1) U ND [1] U 

NA 4900 
NA 1.4 

ND [1] U ND [1) U 

NA ND [1] U 

ND [1) U ND [1) U 

69 92 
ND[2] U NA 
ND [1) U 2.1 
ND (1] U 3 
ND [1] U NA 
ND [1] U ND [1] U 

13.6 13 
NA NA 

I 
ND [50] U ND [0.2] U ND [5] Lf-l ND [1] U 

-- --- -- --r- --- -------------·- -----·- _______ J ------------
ND [50] u I ND [0.65] u ND [5] u ; ND [11 u 

·- . . - -
ND [50] U , 1.8 ND [5] U ND [1] U 
ND [50] u - -,- NO [o~2] 0 . -No [5] u -.---NO [1] u
NO [5o] u- ---~-r-fo[o~s1ru·: --- --- --NA --~-No11fU-

- .... - ----- - --- ·-- --- --------·--···--- -~----

ND [50] U ND [0.32] U NA ND [1 1 U 
----· ·-- -------------- -------------·--

ND [50] U 0.25 NA ND [1] U 
-Nl:i[5o]'U ____ -- No fo.31]0 ____ ND[5(u ____ Nb[1]D-

- ··-· ·------------···-·-------- ·-- -----------~-~-----

ND [50] U ND [0.2] U ND (5] U ND [1 1 U 
---------- ---------- . -------- ---------- ----------··-

2600 NA ND [1 0] U NA 
-- ---··-- -·-----~-- --·---------- ---·-·- ---------- ------------·--

ND [50] U 1.4 ND [5] U NA 
-------- ----------· ·--- - ----·---------------- ------

ND (50] U ND [0.21 U ND [5] U ND [1] U 
--- -- -· . -----------·-- -------- ----·---·-----

ND [50] U NA ND [5] U NA 
ND [50] u 0.27 NO [5] 0 -~ ---NO [1]U-

- -· ·- ---- -- ------------·----------
150 ND [0.36] U ND [20] U 59.0 

------ - -·· ---- -------·-··--- ----

NA NA NA ND [21 U 
- ---------- --------··-·-·--- --------------~----

ND [50] U ND [0.22] U ND [5] U ND [1] U 

- NO [5o] l!- - __ Noi(~L~- :-- -NA - ~~--- tJoT1}:Q __ 
--~~- ___ _ --~}\~-- ___ N_~ _ ----~~j1l_~ 

ND [50] U ND [0.2] U NA . ND [1] U 

N-ofs~Ju--~-----~J~-~~~- ~-~~---:-_(_-~-=~ N~FI u 
NA NA 25 NA 

7.5 22 NoTsofu- --- ---14.7 ----,--- --NA - ---r-r;io-m-u-
No(1Ju --No-r2fli.. --NoTioofu--------2~1----'"----NA --TNof1Tu-
N~l1J u_. _ 7-- . -~~_1~9J:i.i ________ ~ -----~----~--~A_-=~-- ~-NDr1Tif 

35.9 . 89 90 59.3 NA ' ND [11 U 
ND 111 u · -No rnu ND [5o] u No-ro:2ru :- -NA----:--r:.ioT1Ju-
N[}-ELlJ -~ _:-~ o.68 -~---~: -- -N~j~~[u:::_::=~-~: No[~~3~Lu·t-~=~ --~NA- . ---, Nof1]U-

ND [0.67] U ND [1 0] U 
.. ------------- :. --··-· . -- -·---+---~---

NA ND [0.67] U , ND [10] U ~ ND [0.671 U 
. -~--· - .. -

ND [1.3] U ND [10] U NA No-r1.3fu-: t.Jo T1ofiT TNDfl~ftT 

0 
l\:) 

00 ,__ 
~ c.n-· 



VOCs and SVOCs in Groundwater Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Location: LHSMW33 ' LHSMW33 LHSMW34 LHSMW34 LHSMW34 LHSMW34 LHSMW34 LHSMW35 
---·----·-----~-·--·-··---·--·-·--··----·-·--··-------·- .. -~-·------ -·:· ... . '. . .... ----··----····----·· ....... ··-----·-- --···---··~---~~- --~---

Sampl~-~-.... ~be~-~-----·--·----·---------------- ____ J._~HS-M~~~3 . LH~-MW-~3 .. ~W-34 _ . L~~-MW-_34 . L~S-MW-34D~FD_.;._':!:'~-MW-34jLHS-MW-34 MW-35 
Date Sampled: 08/20/1996 12/05/1994 02/13/1996 05/17/1998 05/17/1998 08/20/1996 . 02/08/1996 

Deptil{ft.):---~~~-~-=-~=-~~=-~=~:==~=~--=~~--=-~-: __ _:_ __ ~.~~----- _. o.oo_ . o_.oo _ o.oo o.oo- _ ----~--~- o.oo---1-.. -o.oo- o.oo 
ACENAPHTHENE . ND [0.75] U ND [10] U ND [0.75] U ND [10] U NA ND [0.75] U ! NO [10] U 1 ND [0.75] U 
--··----------.. -- ·-·--·-----·-- ··-·---·-·------·-·- ... -·-· ··-·---------- - - . .. ........... •· - -· .............. .. . .. -·-- ··----------··--+----- ____ ...... . 
Dl-n-OCTYLPHTHALATE ' ND [1.2] U ND [10] U . ND [1.2] U ND [10] U NA ND [1.2] U I ND [10] U ND [1.2] U 
DIBENZOFURAN -----~----~-------------ND[0.83fu-. N0(1oj U --,-NO [0.-8-3)u·- ND [1ofu ______ -- NA - ------- ND (0.83] U i ND [10] U . ND [0.83] U 
DIETHYL PHTH-AI.J\TE .. -~----·--·-- ------ --- ------ Nci'(1) U ND (10j U . ND [1] U ND [10) U .. NA ...... ·- ·NoT1ju---t-ND(1Qfu~i ND [1)tT 

FLuoRENE ------------- ···---·-··-· -··· ~--No [o.a) u ·--No [1o1 u · No [0.81 u No [1o1 u NA · 'Noio.a)ui'NDT10fu-tN'D[0.8fU 
NAPHTHALENE------~-----~-----~-- ------ ND-[o:53]u : · No[16ju ·No [D.53J u .. __ -No [1oju- ·----- NA ·· --No [0.53J u : ND [10J u I 1.s 

PENTACHLOROPHENOL_. __ .. _ _ ______________ : ~-~t-.Jpj~~J_l.J .. : .. ND [5o] u ____ !'!~ !4~4) ~~: .. _ND J51 ~. _ _ _N_~--- _ _ ·:~- -No-[4.~1 u_ ND [50] u [ ND [4.41 u . 
bis(2-ETHYLHEXYL) PHTHALATE . ND [0.92] U 12 ND [0.92] U ND [10] U NA ND [0.92] U 19 i ND [0.92] U 

0 
0 
r~ 
;,(A 
).;.' 
\ •.,) 

;r, 

0 
N 
00 ......,.. 
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en 

.. 
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VOCs and SVOCs in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: LHSMW35 LHSMW35 LHSMW35 
------- ----·----·-
Sample Number: LHS-MW-35 LHS-MW-35DLFD LHS-MW-35 

LHSM~35 __ ~HSM\IV3~_L_~-~~!tJI'JI/~~-4--~~~'IJ~~-----~t:t_S~\Y~6 __ 
LHS-MW-3~ ____ '-!Y'f-~_6 _ _L~t:t_~~!tJI'!""_-36 J___!:!:i!:-!-!\Y~6~_L_HS-~~~~ _ ----··------------ --

Date Sampled: 
-~------------

Depth (ft.): 
--------·----·--------- -------- --- -- ------ ------------ -------·-
VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 

- --- --~-----

1,1,1-TRICHLOROETHANE 
-·-----------------·---------
1,1,2-TRICHLOROETHANE 

---- ·--~--- --·- ------

1,1-DICHLOROETHANE 
------ -------·~- - ~--

1, 1-DICHLOROETHENE 

1,2,3-TRICHLOROBENZENE 
--- ·-----·-- ----- ~--···- ·--

1,2,4-TRICHLOROBENZENE 

1,2,4-TRIMETHYLBENZENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROPROPANE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

CARBON DISULFIDE 

CHLOROFORM 

DICHLORODIFLUOROMETHANE 
- - -~~ --~- -~----- -~------ ·- - -

M,P-XYLENE (SUM OF ISOMERS) 
-~---------- ----~~--- -- __ , ________ ----
METHYLENE CHLORIDE 

NAPHTHALENE 

05/17/1998 
0.00 

NO [1) U 

NO [1] U 

NO [1] U 

6.4 

NO [1] U 

NO [1] U 

NO [1] U 

NO [1) U 
-- - --- . . -. No[1] LT 

21000 
-- ~---·-· ----- ---· -- ---

NO [1] U 
. ~- -~- ·----- ---- ·---~---

NO [1] U 
- -· --- -- -
NO [1] U 

0.6 

81 

NA 

05/17/1998 
0.00 

NO [20] U 

NO [20] U 
NO [20] U 

NO [20] U 

NO [20] U 

NO [20] U 

NO [20) U 
--- -- - - ----

NO [20] U 

NO [20] U 

4400 

NO [20] U 

NO [20] U 

NO [20] U 

NO [20] U 

110 

NA 

5 NO [20] U 

1.6 NO [20] U 

0-XYLENE (1,2-DIMETHYLBENZENE) NA NA 
-~~---------------------- - -- --
P-CYMENE (p-ISOPROPYLTOLUENE) NO [1) U NO [20] U 
------------~---------------- ___ ,_ - ·- ------ --- -----~--- -------- -- ---- . -- --- -

TETRACHLOROETHYLENE(PCE) 0.64 NO [20] U 
--------- --------------------------------- -------· ------- ----

TOTAL 1,2-DICHLOROETHENE NA NA 
TRICHLOROETHYLEt·fE-{fCE) _______ .. -- --- -+- ND[1]lT-· --- ND-[20] u 
TRICHLOROFLUOROMETHANE --------- - ------- --5~2- -- - NO (40] U 

---- --- -- -----~---------------------- -- - -------. 

VINYL CHLORIDE NO [1] U NO [20] U 
cis-1,2-DICHLOROETHYLENE -- ---~ --- 0.82 - - Nb(2oj u 
-----------------------------------------------NoTifu- · ·NoT2o1 o 
n-PROPYLBENZENE 

-----------------------------·------·-- ---------- --- --------~------ -- - --·- --

trans-1,2-DICHLOROETHENE 
----~----~- ·- - ----- -------------~---- ·--------~ 

SEMI-VOLATILE ORGANIC COMPOUNDS • UNITS: UG/L 
- ----··----- ·--- --- --------------------~ 

2-METHYLNAPHTHALENE 

-CHLOROANILINE 

NO [1] U NO [20] U 

NO [10] U 

NO [10] U 

NA 

NA 

08/20/1996 
0.00 

NO [0.2] U 

NO [0.65] U 

NO [0.2] U 

NO [0.2] U 

NO [0.51] U • 

NO [0.32] U • 

NO [0.2] U 
-·-·---- --···-··-· 

NO [0.31] U 

NO [0.2] U 

12/05/1994 _. _ 0~11 ~~~-~~-6-~~~!1_7~~~~!J o_~,~~/1~-~~ _!_'1_3~~1_9_~~-
o.oo o.oo · o.oo I o.oo · o.oo - ---t--- - -- - - .. ~--------

1 

---- - -~- -·-----.- -- ~--

NO [5] U NO [1] U NO [1] U , NO [0.2] U NO [5] U 
NO [5] u--" NO [1j't.J --;---ND-[1] u· ~ ND[0~65fu~-ND[5]D--
ND [5J u No [1 1 u ~ -- i'lo T11 tT -:- i\lo-f0.2f u NofsTu 

NO [5] u ----~g bi~- : NDl!I_D ~_-N6]~_:~lQ=~--t--J~-~5fiJ-
NA NO [1] U NO [1] U , NO [0.51] U ! NA 

NA -~~~-=N~ (1]_1}_=-_ _t-J~[1]:Q_~~- -=-0-~~~-==--=~=~A-- -
NA NO [1] U NO [1] U , NO [0.2] U . NA 

-- --- -------~--- --+---------=---------: -----
NO [5] U NO [1] U , NO [1] U NO [0.31) U ' NO [5] U 

. ND[sfu ___ !No [1]u~ ND[1fu-~-No[o:2)u---r-No[5]u 
NA -No[1o]u_T ____ "NA: --~--No [5Ju ~--N"A----:-"N-of101U 

No[o_2J D · · -~-ir515~----N".A.--~"No[1fu--~ No (o:2]u- 1 No [51 u 
No-[ci.21 u , - "No-f5TO ___ N_o[1fu--"No l1Tu ____ "No[0:2]u~: -No [51 u 

NA 

NO [0.2] U 

NO [0.36] U 

NA 

NO [0.22] U 

- -ND[5J_Li ________ NA-- ~--'NoTiTLf___ - N-A---~[51 u 
No 151 o· - -Nof1fu--+---"No-f1Ju 7 No (o:2ru-~o [5J u--

ND[20f'u--r---N"oT1Tu ______ NoT11D ____ N'D[o.36J ui-No [201 u . 
NA -· --NDT2j u ----·--NA ___ - ·---NA ------;--- NA ____ _ 

--N-o[sfu--~ N-oT1]u----c--NoT1Tu-r-"No[D.221~o l5J u --
1.5 - NA-- ' No [1)Li--~--N5TiflT . - No[1.3]'U-1--NA ___ _ 
NA NA ---- ND[1]tT~------NA----~-------NA-----;----NA--

--- ---- -- --------~----- - -----·-r------+---------~----------
ND [0.2] U NA . NO [1] U : NO [1] U · NO [0.2] U : NA 

·- ---o.9i- · ·- -1 J--- --~"No f1TD-~-- No l1Tli---~ No [0.251 u ;~o15JU 
-No[5]-u·--;------N.A.---------N~-, -- NA --~---N6-fsfU--

No-[5Ju ______ N"o11Tu--: - No l1J u --T No [0.251 u · No [51 u · 
------------------------t--------·--------,.-----

NA NO [1] U · NO [2] U i NO [1] U • NA 

NA 
. ' NO [0.25]U 

9.8 

NO [0.24] U 
NbTo.2flT .. + ----

--NA _____________ No-[1]u-1-No l1J u ! No [0.241 u~N.A. __ _ 
-·- --------------l---------+------------

~A -~--~_[?_t1_1_~_L NO [1] U_ j NO [0.2] U l NA 
- ~- --- . ----- -~---

NO [0.2] U 
·-- -- --· -----~--

NO [0.29] U . 

NO [0.67] U 

NO [1.3] U 

NA · NO [1] U i NO [1] U I NO [0.2] U i NA 
- . - -- -· _____ ,_ _________ ___)__ ·-------
NA -"-~_i?_l1l_~-~-_f'J~1_~_~[0.29] U , NA 

---··----~· ---- ------+---------1_ __ _ 

NO [10] U 

NO [10] U 

' ' 
--·- ------··----+ -- _________ .. ; --- --------- -j· 

NO [0.67] U • NO [10] U ' NA · NO [10] U 
-- ~-----· -··-···---- -- --· ---------- -· ------

NO [1.3] U NO [10] U NA 1 NO [10] U 

0 
N 
00 
to--"" 
~ 
--.1 



0 
0 
0 
~~ 
"!'\ 

Location: 
~~~~---- -~ ------~~---- --------------------------
Sample Number: 
---------- -------- ---- --- --- -----~---~---·--

Date Sampled: 
-------- ------- ------- ----·--------
Depth (ft.): 
----------------------- --·····-----------------------
ACENAPHTHENE 

01-n-OCTYLPHTHALA TE 
--------------------------------------------
OIBENZOFURAN 

-- ·-. ----·- ·--

DIETHYL PHTHALATE 
-----~·-- --·-··--- -

FLUORENE 

NAPHTHALENE 
-- -··--- ·---·-·-- -----------· - ------

PENTACHLOROPHENOL 

bis(2-ETHYLHEXYL) PHTHALATE 

VOCs and SVOCs in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

LHSMW35 LHSMW35 

05/17/1998 05/17/1998 08/20/1996 
0.00 0.00 0.00 

- --
NO [10] U NA NO [0.75] U 
- ·---------- --· - -

NO [10] U NA NO [1.2] U 

NO [10] U NA NO (0.83] U 
NO [10] U NA NO [1] U 

NO [10] U NA NO [0.8] U 

NO [10] U NA NO [0.53] U 

LHSMW35 LHSMW35 LHSMW36 LHSMW36 i LHSMW36 ! LHSMW36 
. j- ------------r------------r-----------

LHS-MW-35 LHS-MW-35 MW-36 1 LHS-MW-36 1 LHS-MW-36 ; LHS-MW-36 

12/05/1994 : 02/1Jl_1~9~1-05!!?~~-9~a_j~~3~!!_~~~--l_ ~ 2/ff5!1~s:i--
o.oo o.oo , o.oo I o.oo i o.oo 

~~ ~~ ~: ~ N00~~:31LJT ~-~[IT~~P==--~~~=~-~~:-:~~ ~~ ~~ g~ 
·---- _______ j__ _____ --·--- .. -----------.----···----------

NO (10] U NO (0.83] U • NO [10] U ! NA ! NO [10] U 
N0(10]U . N0[1]U j ·-Nii(1-oju·--~------NA·- -;-ND-(16)U-

t -- · -l------- ---------- -··r-··-------- -- - t ---- ----·- --

NO [10] u ' NO [0.8] u i NO [10] u I NA NO [10] u 
- . . . ·---- ·--r---·----------.------- --------------

NO [10] u NO [0.53] u I NO [10) u • NA NO (10) u 

LHS-MW-35 . LHS-MW-35DLFD 

NO(S]U NA NO [4.4] U • 
NO (10] U NA NO (0.92] U 

No rso1 u No [4.41 u l No15Hf_., __ N.A:- --. No [SoJD--
8 J . ND -[o:92juf -ND[1oful-NA -----4:1 ___ _ 

0 
l\:) 

00 ...... 
~ 
00 



Location: 
---·--·--·---~--~---~-. 

Sample Number: 
-·-· -------- ---- -· --- . --
Date Sampled: 
------- ·-----------------
Depth (ft.): 
--·--------------~---- ----·--·-·-------------------- ····-------

VOLA TILE ORGANIC COMPOUNDS - UNITS: UG/L 
1 , 1, 1-TRICHLOROETHANE 
1,1 ,2-TRICHLOROETHANE 

---------------------

1, 1-DICHLOROETHANE 
------ ---------------------------
1, 1-DICHLOROETHENE 

1 ,2,3-TRICHLOROBENZENE 
-- ------

1 ,2,4-TRICHLOROBENZENE 
1 ,2,4-TRIMETHYLBENZENE 

1 ,2-DICHLOROETHANE 
1 ,2-DICHLOROPROPANE 

---------------------
ACETONE 
------------------- -- --------------

BENZENE 
BROMODICHLOROMETHANE 
CARBON DISULFIDE 
----~--------- ------------

CHLOROFORM 
--------------------------~---

DICHLORODIFLUOROMETHANE 

M,P-XYLENE (SUM OF ISOMERS) 
---------~~~~----------------- ------
METHYLENE CHLORIDE 
NAPHTHALENE 
0-XYLENE (1 ,2-DIMETHYLBENZENE) 
P-CYMENE (p-ISOPROPYL TOLUENE) 
---------~----------- ----------------
TETRACHLOROETHYLENE(PCE) 
--------------------------------
TOTAL 1 ,2-DICHLOROETHENE 
TRICHLOROETHYLENE (TCE) 
---- ----------------- -----~--~--- -----
TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
---------------------------~---- -- -------------------·-
cis-1 ,2-DICHLOROETHYLENE 
--- -~-----·-·---·--- ---

n-PROPYLBENZENE 
--~--------·-··-----··--------~· ------

trans-1 ,2-DICHLOROETHENE 

---- --·--··----- ~-·-··---·-·-·---- ------- --~----·---- ----

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 
----- ·---·-----------

2-M ETHYLNAPHTHALEN E 
4-CHLOROANILINE 

0 
0 
0 
~~ 
l"·) 
ft'l 

VOCs and SVOCs in Groundwater Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

LHSMW37 LHSMW37 LHSMW37 LHSMW37 LHSMW37 LHSMW37 : LHSMW38 LHSMW38 
MW-37 LHS-MW-37. LHS-MW-37REFD. LHS-MW~3f. LHS-MW~3i--CHS~MW-371 :Mw-:.3a-ti-HS~Mw:38-

. - 02/08/1996- -o5J1711998 ·- o5J17J1998 · o5l28J1998- · o8J22/199s ·~·-·121o-5i1994--to2h2T199s."-o5117J1998-
o.oo -o.oo o.oo o.oo o.oo · _,.._ --o1lo------t ---o~o ___ ~---- o..C)o ____ _ 

ND [1] U NO [1] U NA 
ND[1]U ND[1]U NA 
ND[1]U ND[1)U NA 
ND(1]U ND[1]U NA 
-··---- -- - ----
ND[1]U ND[1]U NA 

ND[1)U ND[1]U NA 
--- -

ND[1]U ND[1]U NA 
NO fij Lf ~ -ND[1] u NA 

-- -- -.- -
ND[1)U ND[1]U NA 

NA ND [5] U NA --- -- ----~-- -
NA ND[1]U NA 
- - -- -- -----

ND[1]U ND[1]U NA 
NA ND[1]U NA 

ND[1]U ND[1]U NA 
-- - -· . -·- -

ND[1]U ND[1]U NA 
ND [2] U NA NA 
ND[1]U ND[1]U NA 
ND[1]U ND[1]U NA 

ND [1] U NA NA 
- -- ---·---··---- -----.-. --

ND[1]U ND[1]U NA 
-·---- -

ND[1]U ND[1]U NA 
NA NA NA 

ND[1]U ND[1)U NA 
ND[1]U ND[2]U NA 
ND[1]U ND[1]U NA 
ND[1)U ND[1]U NA 
ND(1]U ND[1]U ;-··· NA. 

ND(1)U ND[1JU-, NA 

ND [0.67] U ND [1 0] UJ 
NO [1.3] U ND [10] UJ 

ND [10] UJ 
ND [10] UJ 

-·- .... -- -··- --·-··--------~+-------- ·--··---·-----·--·--- ·----

NA No ro.2]D __ ,__No(5fu~---No[-1TLT ·----ND r11·u----
NA r\io.ro.65fu-- ND [51 u ~-ND [1]lT ___ t:.ioTiTD-

NA No-ro.2J u - -No rsru- -r No[1]u :··-NoT1rt.J--
NA No to.2i u -- ·-t-J~:nsfu~!r\io-f1flT--,---NofiTU __ _ 
NA . --. ND[0.-51fu~-~~NA--'-ND [1 j-u-~ ND [1 1 U-
NA . ND [o.32j u·----NA--· ·: ND[1]i:T ---- -No[1fu--

. -··~· ·- - -·- ·-·-···-·-··--~·-----~--+------~ --·~-·--
NA ND [0.2] u NA I ND [1] u NO (1] u 
NA · -- -·-No[0~31Tu-,-~No [51 u ---,-No r11 u----,NoT1TiT--
NA -- -No-ro-.2fu- -ND [5]-u~r-r\io11Tu ___ NoTiTu __ _ 
NA --~-- ·NA- ··- -NoT!o]u-~-- -~NA- --~--No(5fD __ _ 

NA · ----·--No-ro.2]u ______ NoTsfu-r--NA-~'NoT1fu 
------·· ·-···-~------ ---·-·-----~---1-~------~-~---------

NA ____ . ND [0.2] U t-J_~J5l~---- --~!=>_l~J ~--~~E!_1l~---
NA NA ND [5] U NA NO [1] U 

NA --··_ -~gj~TQ~~~~ND [5] ~-~~-~N-D[1I~~. NO [~L~~= 
NA NO [0.36] U NO [20] U NO [1] U ND (1] U 
NA -NA - --- NA-~ --- -No T2Tu·-----~NA--~- -

NA · ---No-r0.22flf··-~r-:iotsw---No11fu--~Nof1Tu~ 

NA ~o}1.~~rg __ :~-= -~~,.:fA.- -~-=~~o I11u~-=-~ N_gJ_1_LU_= 
NA NA NA I ND (1] u NA 

--NA ________ No ro.2fu---·----- NA _______ No TiTu-~-No11fu--

NA -- -- ND- ro.25}1T. -No[5fu--+---No(1fiT~--~No-TifiT--
NA --N.A.-··· -Noisro---:- --NA-.-----r----NA ___ _ 
NA --: -No ro.2s]t:T · · -·No[sfu--; No T1Tu~~-N6[1TU~ 
NA · -- -- · Not1J t:r · · - - NA----T --f\loTilu-~-r21 u· 

- --· ------- - - ---- ----------~~-r------------------·----~---------~----

--~"--- ---~~!~·~! u ~-----~~-----~--!'JE~~--~ NO [1) u -· 
NA ND [0.2] U NA i NO [1] U ! ND [1] U 

--·· . -~-·- --·. ·---··-·-----·· . ·--~ -·-·····-·------1.------~~~--~-~-------

NA NO [0.2] U . NA i ND [1] U ND (1] U 

NA .... --~~!~·~~)~- ~-~=:==-NA =r __ ~jijTi==-__!i!?j~-~~ 
i 

NO [10) U NA NDHofu ·--;ND[0.67] uT NDHDJ u 

ND [10] U NA N0[1oj u · ~ No-r1~3fu-~-Nb[1o]LT · 
0 
l\:) 

00 
~ 
~ 
(.0 



Location: 
~------ ··------ -

Sample Number: 
---~------- ----

Date Sampled: 
-------------------
Depth (ft.): 
----------·--
ACENAPHTHENE 
Dl-n-OCTYLPHTHALA TE 
--~----·--~--------------- -~----------

DIBENZOFURAN 
DIETHYL PHTHALATE 

FLUORENE 
NAPHTHALENE 
------··-· -- ·-··---.---------
PENTACHLOROPHENOL 

bis(2-ETHYLHEXYL) PHTHALATE 

0 
(~ 
(:I<-" 
~} 

~r' 
1• .. -) 

(~· 

VOCs and SVOCs in Groundwater Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

LHSMW37 LHSMW37 LHSMW37 LHSMW37 LHSMW37 LHSMW37 i LHSMW38 I LHSMW38 
--" --" --- -····- ----- --------~+---------- . ~---=--+-------

MW-37 . LHS-MW-37 LHS-MW-37REFD LHS-MW-37 LHS-MW-37 i LHS-MW-37 MW-38 1 LHS-MW-38 

o21~~~~99s: os/~~~~99-8 -- -- os'1~~~998 __ o~,~~~~998 , oat~~~~~~!_, -1~~~~~99~1~2'!~~~99s ! os'Y~!998 
ND [0.75J U ND !19J UJ ND poJ UJ NO pO) ~-- '--- _-_ N_A ~--I~NI:) [1ojQ~j}J_p_A7~f_9} ND [1~}1 __ 

1.2 J ND [10J UJ ND [10J UJ ND [10J U NA ' ND [10J U ~ 0.74 J i ND [10J U 
ND !0.83J u NO [1 o)l)j -·- ND [1oj UJ -- . ND [1 OJ u ---NA ---~-~~-Nf?J10) ~~Ci}Jo~~~tlJJ f'!~J!ELQ= 

ND [1J u ND [10J UJ ND [10J UJ ND [10J u I NA ND [10J u I ND [1J u I ND [10J u 
ND [0.8J U ND (1 OJ UJ ND [1 OJ UJ ND [1 oj U . NA - . - ND [1 ()j U --;-ND[iiafl.i- i -NO [10J LJ 

ND(CJ.53J li-:--- N-6(1o)UJ --- -NO (10j UJ- ND [1-0j LJ---;- NA -- --·--Ni5(1oj U 1 ND [0.53) U ND [10J U 

_ -----~---~1) [4.4fu . N_l?~t~J ljJ ND [5] UJ _ ~ ~-ND-[5J U __ N_J\~ ~~-~~-~~[50] U ~_1?~4] U; ND [5J U __ _ 
1.1 ND[10JUJ N0[10JUJ 6.9 NA ND[10]U 1 1.1 ' ND[10JU 

0 
l\:) 

00 ...... 
CJl 
0 



Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 
---- --------- -------- --- ··------------

VOLATILE ORGANIC COMPOUNDS- UNITS: UG/L 
--------------------

1,1, 1-TRICHLOROETHANE 

1,1 ,2-TRICHLOROETHANE 

1, 1-DICHLOROETHANE 
-----------~--------------- ----
1, 1-DICHLOROETHENE 

1 ,2,3-TRICHLOROBENZENE 

1 ,2 ,4-TRICHLOROBENZENE 
--- . - -------------------------- . -·-

1 ,2,4-TRIMETHYLBENZENE 

1 ,2-DICHLOROETHANE 

1 ,2-DICHLOROPROPANE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

CARBON DISULFIDE 

CHLOROFORM 

DICHLOROOIFLUOROMETHANE 
----------------------- ------------
M,P-XYLENE (SUM OF ISOMERS) 

- ----- - ----~-- ---
METHYLENE CHLORIDE 

NAPHTHALENE 
-------------------- - --- -- -- -----

0-XYLENE (1 ,2-0IMETHYLBENZENE) 
----------~~--- ----------- -
P-CYMENE (p-ISOPROPYL TOLUENE) 
~---~-~~--------- ---- -- -·· 

TETRACHLOROETHYLENE(PCE) 
--------------------------- --- -
TOTAL 1 ,2-DICHLOROETHENE 

TRICHLOROETHYLENE (TCE) 
------------------------------
TRICHLOROFLUOROMETHANE 

VINYL CHLORIDE 

cis-1 ,2-DICHLOROETHYLENE 

n-PROPYLBENZENE 

trans-1 ,2-DICHLOROETHENE 
-------------

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/l 
------------------------- - --

2-METHYLNAPHTHALENE 

4-CHLOROANILINE 

0 
~ 
t:::J 
~~ ,_., 

VOCs and SVOCs in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

LHSMW3~ _ LHSMW38 LHSMW39 _ LHSMW39 . _ LHSMW39 __ --t ~HSMW~9 L~~~Y'!'~~ -~~~!:!SPJIW41 
LHS-MW-38 LHS-MW-38 MW-39 LHS-MW-39 LHS-MW-39DLFD • LHS-MW-39 LHS-MW-39 

1 

MW-41 
o8i211199s· ·· 12/06/1994 0211 o/1996 05/18/1998 05/18/1998- -- · -- oa,22T199s---;-- ·fii06J1994-To2Jo9i199s 

0.00 0.00 0.00 0.00 0.00 ..... r. . ~0~()~ ~= ~ ~~~·o.~~~.~=~[=~~o;oo-_~= 

9.9 NO [5] U 

NO [0.65] U NO [5] U 

NO [1) U 

NO [1] U 

NO [0.2] U NO [5] U 7.0 

NO [0.2] U NO [5] U 29.0 

NO [0.51) U NA NO [1] U 

NO [0.32] U NA NO [1) U 
- .. 

NO [0.2] U NA NO [1) U 
------------ -- -· . .. ----

NO [0.31] U NO [5] U NO [1) U 
·- - -- - -- --- -

NO [0.2) U NO [5] U NO [1) U 

NA NO [10] U 
~ ··- .. - -

NO [0.2) U NO [5] U 
ND-[o.2]iT " NO [5)U 

--- -------
NA NO [5) U 

NO [0.2] U NO [5] U 
- --·------ ---- ---·--

NO [0.36) U NO [20] U 

NA NA 
. , ND-[0.22]0 . NO [5] u 

NO [1.3] U NA 

NA NA 
---- ·- ------ --· ··-

NO [0.2] U NA 

NO [0.25] U NO [5] U 
------· ·- -- - ·----- -- -·· ·---

NA NO [5] U 
------- --- ---·-·- - ----
NO [0.25] U NA 

NO [1] U 
-------- -- ----------
NO [0.24] U 

NO [0.2] U 

NO [0.2] U 

NO [0.29) U 

NO [0.67) U 

NO [1.3] U 

NA 

NA 

NA 

NA 

NA 

NO [10] U 

NO [10] U 

NA 

NA 

NO [1) U 

NA 

NO [1) U 
NO [1) U 

N0[2) U 

NO [1) U 

NO [1) U 

NO [1) U 

NO [1] U 

NO [1) U 

NA 

2.0 

NO [1) U 

NO [1) U 

NO [1) U 

NO [1) U 

NO [1] U 

NO [0.67] U 

NO [1.3] U 

NO [1] U 

NO [1] U 

4.8 

28 

-NO [1) U 

ND[.1]U 

N0[1] U 

NO [1] U 

NO [1] U 

2800 

NO [1] U 

NO [1] U 

NO [1] U 

NO [1] U 

6.1 

NA 

NO [1] U 

NO [1] U 

NA 

NO [1] U 

NO [1] U 

NA 

1.4 
ND[2] U 

NO [1] U 

1 
NO [1) U 

NO [1] U 

NO [10] U 

NO [10] U 

! 

' I 

· N-o-tso] u ·· -:NoTo~2ftT~ ···Noisru-~r-·r..u5Tiiu-
- ---------------~--.l.--------~~~----------------

ND (50] U j NO [0.65] U . NO [5] U ; NO [1] U 
- · ···r · · ·-··- ··· · ··· ·-· ·· ·- ·---·-f - ·· · -· ·-

NO [50] U · 7.2 NO [5] U 1 NO (1] U 

--~-----~:---~-=~!?l~jJQ-~=)Jo[5].LT--t-r\J!J:EfU ·. 
NO [50] U NO [0.51] U : NA ! NO [1] U 
NO [SO] u -·-·NO [ii:32] u t ·- -·-NA - -;--NO [1JU~ 
No [501 u· -·· . ··- No-[o.2f u~ ---~-NA ----~, -NoTiju·-

--Ni:5[5-o]LT~--~--N5 [0.31 l -u~-ND (5fu~--No[1]U 
-=·: ~~-l~oju~==~-~= ~~~~~y~--~~----~~1~ u-~r--~oTifu-

2ooo NA NO [1 0] U NA 
· ~-No.r5ofu ···- ·-No[o .. 2rtT~ ·-No[S]TI--r--··~NA __ _ 
- N'b[soj u-·- . ~~No[0:2] u-~- ~'No[5]u·--~ ND-[i)tT 

No[5oju .. - ···- .. NA-· -- -No(5ju ______ NA·----
--------- ------- ---- ---~----- ---------------------------

NO (50) U NO [0.2] U NO [5] U NO [1] U 
No[so]u - ··-N£iro:36]u · -N·o·[2-ofu·~~ND[1fu· 

NA · ·· -NA - · r\J.A:·-----·~ No[2Tu-

N~o-f5oJ u- --··-t.Jo[0~22)Lf · ·--No[5.J o-~--No[iju 

Nb [56) u . ND[1:3]u- -· -. ·-NA- ··~-~--ND[1]U 
-· ~ ... NA- - ·- - . NA - .. T ~-NA -- - :---NOflfU-

N·o-(5o]u·~--'Nb[0.2]u1 NA i N0[1)U 
NO (56fu ... ~UND.[()..25jD~u-NO [5) U I NO (1) U 

- NA ··--NA----,-ND [5] u -, NA 

N_DfSOJ u·_ -_ :.~- ~ -~-~1~ ~=~=-~=}'J~-=-x~~~---
ND[100JU I ND[1]U I NA I N0(1]U 
No [50J~u · · ·:-i\JDT0:24]ur-··---NA~~-: No r11 u 

•••• • •••-·•-•-u--··•• -··•·--·-·-.-. ·-•~ ••••·-·~-•-••---·---+~-~ 

NO [50] u i 1.1 : NA I 8.0 .. ~.No [5o]li .... T-No-[o~2Iu··r ~-NA--~r-N·o·[iju--

. ·No[soru· ----:No-fo.29fuT ___ NA -u-INo r11 u-
- - •• ·-•·•• ••••- •! -·• •••• --•·•--•••-+--•-•• • - ~-u -~~ ~• -~~-

·-·•• -•u•••'--••-•••---••-••+ •-• ~•-• ·- ·-··i-·---
i 

NA . No[1 ojlf-TNo[O.s7J u 
. .. - -·· ...... __ _! ______ ·--·. ·-- ·-

NA NA i NO [10] U i ND (1.3) U 0 
l\:) 
00 ,...... 
C11 
I--



Location: 
---- ~---- ··---- --- .. 

Sample Number: 
-- ------ -----~--- ·---~-

Da~_~!_"P~~: _ ----------------~ 
Depth (ft.): 
----·- - ----------- ------··--

ACENAPHTHENE 

01-n-OCTYLPHTHALA TE 

VOCs and SVOCs in Groundwater Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

LHSMW38 ' LHSMW38 LHSMW39 LHSMW39 LHSMW39 ' LHSMW39 : LHSMW39 f LHSMW41 
· LHs-MW-38' LHS-MW-38 ~ MW-39 · LHS-MW-39 · LHs-Mw-39oLFo ~ l.Hs-ilnw-=-39-fLHs~Mw-39l ____ P.1w-41--

o8J2111996 ~ 12/06/1S94 : 02/10/1996 . 05/18/1998 . o5i1~/1998 --~---o~/i2~96 T 12/06119-~~r02/09/1~~~ 
0.00 0.00 0.00 0.00 0.00 ; 0.00 1 0.00 

1 

0.00 

No r~.is1 u No pofu No ro.75J u. No [1o1 u NA - -·--_:_~NF=---I~!'!~.!~~!~~=f~o ro.7~3J 
ND [1.2] U , ND [10] U ND [1.2] U ND [10) U NA _ NA \ ND [10) U i ND (1.2] U 

-----~---------···· ----------------- ND (o:S3fu - --NO [10]'1.T ND [0.83] U ND (10] U NA ---r -----NA--r~m [10] u ! ND [0.83) U DIBENZOFURAN 

DIETHYL PHTHALATE 

FLUORENE 
-----~------- ------~---------------

NAPHTHALENE 
--- - ----------------- -

PENTACHLOROPHENOL 

bis(2-ETHYLHEXYL) PHTHALATE 

0 
0 
0 
~--.~ 
r' .. 
\:,..'-V' 

r-." 

ND[1JO-- No-T10ru ND[1Ju · ND(1o)u NA ---~ ---NA~-r Noflorui-ooT1Tu--

- -~-~ _ NDI~~_u ~ --N~J1ofu N~JO.~J u _ No [10] u ~N"' ___ • ----NA--f'NDTiofu i No ro.81 ~ 
ND [0.53) U ND [1 0] U ~.39 J . ·- ND [1 OJ U NA _ _ _ _ _ N_A ~ ___ l ND l_!g!~- ~~~ !~~-~! ~ 
ND [4.4) U ND [50] U ND [4.4) U ND [5) U NA NA I ND [50) U 1 ND (4.4) U 

--- - - · No [o:92J 1..i 4 J No ro.92J u No [1ofu NA~- -~-- ~-~NA-- ----:---- 1 J 1 No ro.92J u 

0 
rv 
00 
~ 
CJl 
l"V 



0 
0 
0 
~ 
f'.J 
(_, 

Location: 
-- ------- ------- -·-·---

Sample Number: 
--- -·------- ---------------------------
Date Sampled: 
---~----- ----------- ·------
Depth (ft.): 
------ ------------------- -------·----·------------- ----

VOLA TILE ORGANIC COMPOUNDS - UNITS: UG/L 

1, 1,1-TRICHLOROETHANE 
-------------- ---------~-~-- -----

1,1 ,2-TRICHLOROETHANE 

1, 1-DICHLOROETHANE 
-----------~----------- -- -------

1, 1-DICHLOROETHENE 

1 ,2,3-TRICHLOROBENZENE 

1,2,4-TRICHLOROBENZENE 

1,2,4-TRIMETHYLBENZENE 

1,2-DICHLOROETHANE 

1 ,2-DICHLOROPROPANE 
- ----

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

CARBON DISULFIDE 
-------------- ·-·- ·-

CHLOROFORM 

DICHLORODIFLUOROMETHANE 
M,P-XYLENE (SUM 61= Is-OMERS) 
--------- --------·--------------·--- ---------
METHYLENE CHLORIDE 

---· ---------· ----·- --

NAPHTHALENE 

0-XYLENE (1 ,2-DIMETHYLBENZENE) 
P-CYMENE (p-ISC)PROPYL TOLUENE) - . 
--~~-----~--------···------------- -
TETRACHLOROETHYLENE(PCE) 
---~--~-·-·------------------ ·---·-- --
TOTAL 1,2-DICHLOROETHENE 
----------------·-·------·- ----
TRICHLOROETHYLENE (TCE) 
------ ----------------~---------- - --

TRICHLOROFLUOROMETHANE 
-~-------·--·-------- ---- -------------·-·-
VINYL CHLORIDE 

cis-1,2-DICHLOROETHYLENE 
---

n-PROPYLBENZENE 

VOCs and SVOCs in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

LHSMW41 LHSMW41 LHSMW41 LHSMW42 

MW-42 

02/11/1996 

0.00 

LHSMW42 LHSMW42 ' LHSMW42 LHSMW43 LHSMW43 
UiS-:.Mvv41- LHS-MW-41 LHS-MW-41 

05/18/1998 08/22/1996 12/08/1994 

LHs-l\/lw-42·'"· r.:r-t·s:Niw-42 :-t.t=t·s~"Mw-42- MW-43 ··i.H5~"Mw43 
o5t18t1998 osi22/1996r- 12to6/1994 ~o2to9t1996 - o5t18t1998-

---- ------ - - -- . 

0.00 0.00 0.00 o.oo '" --- ci~oo -------r---o.oo- -~ --O.oo · ··a.oo ---

NO [1] U NO [0.2] U 
-- - ---

ND [1] U ND [0.65] U 

ND [1) U ND [0.2) U 

ND [1] U ND [0.2] U 
----------------- ---------------

ND [1] U ND [0.51] U 
-- --- - •. - ---

ND [1] U ND [0.32] U 
- -- --- ---·-·----- -- -
ND [1] U ND [0.2] U 
-N0[1] u -~ ND [o.31J u 

- - -~ -- -

ND [1] U ND [0.2] U 

ND [5] U NA 
------- ------

ND [1] U ND [0.2] U 
--·- --- ----------

ND [1] U ND [0.2] U 
- ---- - . --

ND [1) U NA 
--- - -- ---

ND [1] U ND [0.2] U 
NO .[1] u .• NO [0.36] u 

NA NA 

__ N[)J1J l!_ __ . -~~!0.22] U 
ND [1] U ND [1.3] U 

NA NA 
ND [1] U -·· -· ND [0.2] U 

NO !iJ_lJ _ ~ N[) J0:25) u 
NA ; NA 

--ND [1]u-.. -ND [0.251 u 

NO [2] IT • --NO (1] u 
ND(1]u-·· ND (0~24] U 
-- ----------·· . ---- ----

ND [1) U ND [0.2) U 
---------------- ---· ----- ----
ND [1] U ND [0.2] U 

ND(5] U 

ND [5] U 

ND[5)U 

NO [5] U 

NA 

NA 

NA 

ND[5] U 

ND [5) U 

ND [10) U 

ND [5] U 

ND[5] U 

ND [5]U 

ND [5] U 

ND [20] U 

NA 

ND[5] U 

ND [1] U 

ND [1] U 
NO [1] U 

ND [1] U 
,_ ND [1] U 

NDl1] U 

ND [1] U 

N0[1) U 

ND [1] U 

i 
ND 111 u ND ro.2fu-;-"No rslu --~- N"D11fli · ·· -·N"of1]lT-
ND Ul u · · ·- Nc>[0~65(ui-~No T5fU _____ No 111u -- ·· -_4.9 __ _ 

·- ---- ··--·---"----·--·---- - ·····--- -·· . ·-

NO [1] U . ND [~.21 \.J _L_ __ f'!~!~l ~ , N~l1! lJ .. __ . ~ 
ND [1] U ND [0.2] U 1 ND [5] U 18 17 
No [1]u· No [o.51J u--:----N.A.~-----ND[1fu··-- N-D-[1_J_u __ 

ND ·111 u · ·· NoT<f321u~---NA··-·--·"NoHfU- ~ -Nomu·-

ND 111 u ND.[0.2fu NA Nofifu-- ND [1JtT-
Nbf1fD ___ ND [0.31) u I ND [5) u ND [1] u ---ND [1) u 
No-[1 1 u ND.to.2Tu ____ Nci"1sru-----ND-f1fu ·· ··No mu·· 

NA ND [5j u-- ........ NA _________ ND[1ofu·-· ...... NA ... ND [5] u-··· 
NA NO nru- . ND[0~2]~u ~N0[5]U _____ NA-- ·--ND [1) u 

ND [1] u ND [1] u ND[0.2)LT~. -No[5fu _____ No[1]u . -ND[1TU 
NA ND [1) u - NA ____ --NO [5]tT -· -NA·-- . -.ND [1) u--

ND[1]U ND[1ju--~ ND[o.iCu-- N6[5]u-- 4 -~-----4~6-----

ND [11 u ND [11 u · No.f()~36JU-ND[20J u----N5(1]u ~ ND [1JIT-
ND [21 u NA NA -- - -- -NA.. ·No[21 u "NA- -
ND [1) u ND [1] u- ··--ND [o:22ju _____ NDT5fu··-·-N-5[1)l.T-·-- ND[1]Li·-· 

----- -·-·-- ---·--·----------------·-··-----·------·-·· --- ----·--
NA ND[1]U ND[1]U ND[1.3)U NA ND[1]U ND[1]U 
NA ND [1] u NA _N_A __ ···-~~-·NA ______ ND(1ftT • --··NA __ _ 
NA ND !11 u ND 111 u · · No.t0.2Tu-~-~--NA _______ ND [1 1 u-+--NoFn:r-· 

No [51 u ND 111 u ND 111u ·· · Noro.2sfT)i ___ No-r51tT.- -·16a· ---~- -97-· · 
ND [5] U. ···-- NA N-A-~---~~---=~A __ _l_f\1.~~~~~--=}JA ~-=-~~-----~~-

NA ND [1] U ND [1] U ND [0.25) U i NA 29410 27000 
NA · ·NohJiT ·;· I'Jo [2fu--~- ND 111 u 1 NA :--ND 111 u--tJ012fu 
NA ·-f\io[1JD ______ N.DT1Ju--TN"D1o~24fut--~NA~-"'--~9~ -:---s.-g-~-
---··- ··-···--··---------------·---·-·----~-~-~=-+ ~----~--
NA : ND [1] U ·• ND [1) U ND [0.2) U I NA 1840 1400 

trans-1;2~olc-HI...6"Rc)ETHENE----~-~------ ----N-D[ijl.J .• ND[0~29ju 
NA~-- -·:··N~J1Tu~-~--~~-~-li!~=-~ ND 10.21 u i NA ND 111 u I ND 111 u 
NA ' NO [1] U ND [1] U ND [0.29] U I NA ND [1] U 3.8 

·--- -- -------~--~ ·----···-------- -·-··-----------...:..--.---------~-------~·--·-·------------------··· ------- ------------~-------~-----~-- • ----- -- -·-- ---------- ·---+ -· ------· ··- --

·--! --·- -------··· 

.. SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/L I 

ND [10) U NA ND [10) U ND [0.67fu- ND [10fu·-- .NA·-----· -ND [{o) u~·ND [0.67] U! -··ND [10] U. 2-METHYLNAPHTHALENE 
4-CHLoRoANILINE ND 1101 u NA ND [1o1 u ND.[1.3J u ND 1101 u NA -~---N"of10fu-- "No.f1.3fu ~--N-oTiOfu 

0 
l\:) 

00 ...... 
CJ1 
w 



VOCs and SVOCs in Groundwater Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Location: LHSMW41 LHSMW41 LHSMW41 LHSMW42. LHSMW42 LHSMW42 LHSMW42 LHSMW43 I LHSMW43 
Sam-ple -Number:---- ------ ---------- -- • LHS--MW41 . LHS-MW-41 . LHS-MW-41 . MW-42 . LHS-MW-42. LHS-MW-4~ LHS-MW-4-i·-- MW-43--TiHS-MW-43 

ifate-saffii>ied: ------------ ----- -------- - · ost18t1998 -~- o8t22t199s : 12to8t1994 · o2t11t1996 · o5t18t1998 · o8ti2/1996~--;f:itos11994-:- o27il9t1996To5/18/1-998--
----·----- ----·--- --------------------------- ------------ ----- -- ---T·-----------·-----------i~~-----
Depth (ft.): 0.00 0.00 0.00 0.00 0.00 0.00 · 0.00 0.00 0.00 
~C-E-NAP~JF~;;iE-- -- -------------- ---- _ _ _ __ ND[10]U NA ND[10]U ND[0.7s]u'- ND[10]U NA -----~--N~'f1opJ_~t.JDJ~:?~Jl!j__f>J[)_[10]U_ 
Dl-n-OCTYLPHTHALA TE ND [1 0) U NA ND [1 0] U ND [1.2] U ND [1 0] U NA ND [1 0] U ND [1.2] U i ND [1 0] U 
DIBENZOFURAN-----------~---- -- ------- -ND(10]U NA ND[10JU .ND[O.S3]u·---ND[10)Lf ___ -NA . ND[10]U- ND[0.83]UI ND[10]U 

DIETHYL PHTHALATE 
---------
FLUORENE 

NAPHTHALENE 

PENTACHLOROPHENOL 

bis(2-ETHYLHEXYL) PHTHALATE 

0 
0 
0 
/..~ r ,_ 
\; ~ ,. 
. ! \. 

. - ~ - __ .,;_ _________ ~_ ---- -·-··-- ·--------------.1---------------

ND [10] U NA ND [10] U ND [1] U ND [10] U NA 1 J ND [1] U : ND [10] U 
ND[10]U NA ND[10]U ND[O.S]U ND[10]U NA ____ ,_N0-(1o]l_r-· ND(CfBrt,j +--NoTio]lT-
ND [10] U NA ND [10] U ;_ND [0.53] U ND [10] U . ------NA·----~(10] U-- -- ND [0.53] U i ND [10) U 

No r~1 u NA No rso1 u Nt? _r~-~tu No rs1 u ~- __ :~E~ =~---NDTsoTU--~~E [4.41 u t No rs1 u-
No [10) u NA ND [101 u o.s2 J ND [101 u NA ' 3 J ND [0.921 u; ND (101 u 

0 
N 
00 
....... 
c:.J1 
~ 



Location: 
··- -·····- --~------

Sample Number: 
----------. ----------- -- ----·-- ·- -·--

Date Sampled: 
--------~---·------ --
Depth {ft.): 
-------------------~-----~------- ------------------ -- .. 

VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 

1, 1,1-TRICHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1, 1-DICHLOROETHANE 
---- -- ~------ ---------------
1, 1-DICHLOROETHENE 

1,2,3-TRICHLOROBENZENE 

1,2,4-TRICHLOROBENZENE 
------ ~---------------- ----- --- -------------------
1,2,4-TRIMETHYLBENZENE 
1 ,2-DICHLOROETHANE ------ - ---------------

1,2-DICHLOROPROPANE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

CARBON DISULFIDE 
-------------

CHLOROFORM 
DICcH-L.......,O=-R-:cO-,-DfFlli6R6M-ETHANE 
~---------------~-------

M,P-XYLENE (SUM OF ISOMERS) 
---------------------- -------------
METHYLENE CHLORIDE 

NAPHTHALENE 
0-XYLENE (1,2-n-IMETHYLBENZENEY-
p::Cy"MeNE(P-IsoPROPYLTOLUE-NEY ------- ----
TETRACHLOROEfHYLENE(PCE)___ -- - -- -- -- - --

TOTAL 1,2-DICHLOROETHENE ___ ------ -

TRICHLOROETHYLENE (TCE) 
--------------------
TRICHLOROFLUOROMETHANE 

VINYL CHLORIDE 

cis-1,2-DICHLOROETHYLENE 
------------------- ----- ---
n-PROPYLBENZENE 

trans-1,2-DICHLOROETHENE 
·-···-------- ---

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 

2-METHYLNAPHTHALENE 

4-CHLOROANILINE 

:· :> 
:'~ 
!~ 
;~ 
.. ,,;; .. 

-----------

VOCs and SVOCs in Groundwater Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

LHSMW43 LHSMW43 LHSMW43 LHSMW43 LHSMW44 LHSMW44 LHSMW44 LHSMW44 
LHS-MW-43DLF[); LHS-MW-43 LHS-MW-43 LHS-MW-43FD- MW44·--; i-Hs:Mw-44t-LHS-:Mw4D_L_-H-S~MW-44-

08/22/1996 12/o8t1994 12to8t1994 o2/osi199s-;-osi18t1998 +Q8J22i1996 : 1210871994--05/18/1998 
0.00 

. ---- ------· --,--------t---- -~- --
0.00 0.00 0.00 -0.00 ______ +-----~:_~~--L_-~:_~~-_:___ 0.00 

ND [400] U ND [0.2] U 
- ----·- ------ -~ 

ND [400] U 2.6 

ND [400] U 2 

ND[400]U 12.7 
- ---~------------·- ---------·-

ND [400] U ND [0.51] U 
- -- ----·-- ---- ---

ND [400] U ND [0.32] U 
- -- ------- ------------------

ND [400] U ND [0.2] U 
--------~------------ --·--

ND [400] U 0.33 
- --- -----·· -------.--

ND [400] U ND [0.2] U 
--- ------- -- -----·- -----

ND [2000] U NA 
------- --~----------- -------
ND [400] U ND [0.2] U 

- ----------- ----
ND [400] U ND [0.2] U 
--- ----

ND (400] U NA 
--------- -----

ND [400] U 2.3 
---- -- ---

ND [400] U ND [0.36] U 

NA NA 

ND (400] U ND [0.22] U 
. -- ------ - ----- -

ND [400] U ND [1.3] U 

NA 

ND [400] U 
-··-··.- -
ND [400] U 

NA 

5500 

ND [800] U 

ND [400] U 

1400 

ND [400] U 

ND [400] U 

NA 

NA 

NA 

ND [0.2] U 
51.7 

NA 

12700 

ND (1] U 

4.5 

2020 

ND [0.2] U 

3.9 

NA 

NA 

ND [5] U 

ND[5] U 

1 J 
27 

NA· 

NA 

NA 

ND [5] U 

ND [5] U 

ND [10] U 
ND (5] U 

ND [5] U 

ND [5] U 

3J 
ND [20] U 

NA 

ND [5] U 

NA 

NA 

NA 

57 

1400 

21000 

NA 

NA 

NA 

NA 

NA 

ND [10] U 
ND [10] U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

····--- +------'---·---~-------·-·----------
ND [1] u • ND [1] u I ND [0.2] u : ND [5] u 

-N"o f11"L:ri---~ No [1] u ~o [0.65]lTr-No[5]-u--
ND [1] u · r -NDTiro-:---r-.io-(o.2nrr- -No- rsr u -

i(f ___ _. __ i3-----~.--N-b[0.2]tT-;--No[5jli-

-.,.-No-[1fu-'-ND[1]LJTND[0.51] u----NA ____ -

-- No[1]u-+-ND [1JU-, ND [0.32] u-~----NA __ _ 
· -- No[1]U ___ No r1 1 u~ID.2fu-+--- NA ____ -

----- -Nb[1Tu--: -No[1j~o[0.31]u-~--No[5f"lf
. --f'JoT1]lT--N6[1fu--~-No[6:2]~--NoT5fO--
, NA ____ "' __ ND[5fU-~----NA--'-Ni5[10JtT-

NA -- -; ---NA ___ , ND [1] u ND-[0.2]U-'-ND-[5)0 __ _ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1000 

22000 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

· -NoFEI"=~=-t-J~J1J ~-~ _ N[)j~.2L~--~----~No J5f_Q_ · ~-
NA ND [1] U NA ND [5] U 

- -N-6[1TU -· --N5[1Tu--~--No-[6.2]iJ ________ N5 [5)Ti 

Nb-[1jlT-~-ND [11 u -• "No"[o:36TD-No[26)D-No f2Ju ----- --N.A. ___ - - --NA _____ -- NA-- - -
------ ------------------~-----------------

ND [1] U ND [1] U ND [0.22] U ND [5] U 
- -No[1]u ___ ND[1ju~o[1.3]0-· -----Nf\- . 

-. -----··---·- -----------------1------------------- ····--------. 
ND [1] U NA ; NA NA 

· ND"f1TiT ----"Nofi1u-T ND ro.21 u --r---- "N.A.-
N~J1!D--~~--=~~!1J u _, t-J_~ro.25JlT-r=.~EI~u~-= 

NA NA NA I 7 
83.o 89----,- -- . -151 ___ -~- - -NA- ---

No nru _____ No[2flT~--No[1]u_r ___ NA ____ _ 

__ H~f1IQ~~~- ~~-m u _j __ ~~~oJf2 ______ C __ -_~~== 
21.0 ' 28 I 37.4 ! NA 

---~ - --··- --·· t-----~--- -·· ·--··-----
N[)!1_l_U ; ND [1] U l_~_l? [0.2]~L ____ ~,A. ___ _ 

--~-- N[) [1]_1.J_~ __ !'l_~!_!~-~~ [0.29]4 ___ N,A. _____ _ 
' ' 

-- --------~-___;._--------~---~-- ---- -----~_j___ -------- -·- -----

ND [0.67] U ND [1 0] U NA ND [1 0] U 
----------------- -------------- -------

ND [1.3] U ND [10] U : NA ND [10] U 

0 
l\:) 

00 ,__. 
CJl 
CJ1 



Location: 
----~-~-------·-----

Sample Number: 

VOCs and SVOCs in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

LHSMW43 LHSMW43 
- - . -------

LHS-MW-43DLFD LHS-MW-43 
LHSMW43 LHSMW43 LHSMW44 i LHSMW44 ! LHSMW44 1 LHSMW44 

~·- -- - ~---~·-~---~~~~--L·-· - --~~~-~~~-~----~-~----~' ------4---- -----~ 

LHS-MW-43 LHS-MW-43FD ' MW-44 . LHS-MW-44 . LHS-MW-44 : LHS-MW-44 
oa-te sampleCI: - --~- -------~ --~ -------- - - - '- os/18/1998 08/22/1996 1iio811994 ~- ~ 121081199-4 . o2!o8/1996__:_os!18/1-9gs-+08/2il19gs+- 1210811994 

o.oo o.~~--·~-~=~--~~-~~~=~:=-~--~~---T~~~=--~~~~:=:==·o.-oo -
Depth(ft.):___ --~- -~ --~--~------·--~ -·~-~ ·------- ------ ---- --- 0.00 0.00 
-------------- -

ACENAPHTHENE 
01-n-OCTYLPHTHALA TE 
--------. --- -- ----~------------------- -----
OIBENZOFURAN 
---------------- --------
DIETHYL PHTHALATE 
FLUOREN_E ___________ -------
------------------------------ ------------

NAPHTHALENE 

PENTACHLOROPHENOL 
~--- - ~-- -----~---------~~-~~ 

bis(2-ETHYLHEXYL) PHTHALATE 

0 
0 
c·."· r-.1 

~-~ 

1- "' L]} 

NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 
NA 

NA 

NA 

NA 

NO [10] U NA _ _.NO [~.75!1}~~-t-!0 ~~~~ __ ; ___ N~~-_j -~12.1!_~L~-
N0[10]U NA N0[1.2]U: N0[10]U NA : N0[10]U 

- -- - -. ~ --- ---~- ______ J___ ___ -~----~-t---~-~··-·-

NOpOJU NA N0~0.83]U[ ~[)J1~!U _J_._ NA ~---:- N0~1~LI!_ 
NO [10] U NA NO [1] U NO [10] U • NA NO [10] U 

- ~ ~ --~-- ~t-~~~ ~ ~ ---- ~~~- - - ~ --- ~---~- : - ~~ -~--~~~ ~-- ~~--

NO l10_! u ____ ~~ NA NO [0.8] U ~--NO [1Q!_U ________ _N_A ____ l_~.r:>P~~--
NO [10) U NA NO [0.53] U NO [10] U NA ; NO [10] U 

NO [50] U- ·:- N_A _____ NO [4.4]-g~~---~[)J~~-=~-~~:_-~!-~===~[)!SO]U--~: 
NO [10] U NA NO [0.92] U NO [10] U NA 5 J 

0 
N 
00 ...... 
CJ1 
en 



Location: 
- --~----~------ ---
Sample Number: 
-· .. ----------·--·~- -- - ---
Date Sampled: 
----------------···--
Depth (ft.): 
--- ------ ·---------- ---- - -- -------- --- --- -----
VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 
1, 1, 1-TRICHLOROETHANE 
----------------------------------
1,1 ,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
------------------------------------
1, 1-DICHLOROETHENE 
1 ,2,3-TRICHLOROBENZENE 

--- ------- --------- -----

1 ,2,4-TRICHLOROBENZENE 

1 ,2,4-TRIMETHYLBENZENE 
----------------- ---------------- -------------------
1 ,2-DICHLOROETHANE 
1 ,2-DICHLOROPROPANE 
ACETONE 
BENZENE 

BROMODICHLOROMETHANE 
CARBON DISULFIDE 

1---------------
CHLOROFORM 
DICHLORODIFLUOROMETHANE 
------~ --------- ---------------·--
M,P-XYLENE (SUM OF ISOMERS) 
-- ----- - -------------- ---------
METHYLENE CHLORIDE 
NAPHTHALENE 

0-XYLENE (1 ,2-DIMETHYLBENZENE) 
------------------------- --
P-CYMENE (p-ISOPROPYL TOLUENE) 

----------
TETRACHLOROETHYLENE(PCE) 
---------------------------
TOTAL 1 ,2-DICHLOROETHENE 
-------------- -----· ··-- -----------
TRICHLOROETHYLENE (TCE) 
--------- ----------- -·- ------------ --

TRICHLOROFLUOROMETHANE 
VINYL CHLORIDE 
cis-1 ,2-DICHLOROETHYLENE 
-- -------------------. ·----- ~---·--------.··--·-- -------- --~ 

n-PROPYLBENZENE 
--·---------------~ --------~-------------·-- ~- --------·--·-
trans-1 ,2-DICHLOROETHENE 

- ------ ----·- --- -. ---------·------·-
SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 
2-METHYLNAPHTHALENE 
4-CHLOROANILINE 

:;) 
~, 

·--~ t:':lt 
.t: .... -' 
.. "li 

VOCs and SVOCs in Groundwater Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

LHSMW45 
MW-45 

02/10/1996 
0.00 

ND [1] U 
ND (1] U 
ND [1] U 
ND [1] U 

ND [1] U 

ND [1] U 

ND [1] U 
ND [1] U 
ND [1] U 

NA 
NA 

ND [1] U 

NA 
ND [1] U 

- - - ------
ND [1] U 

ND[2] U 
ND [1] U 
ND [1] U 
ND [1] U 
ND [1] U 
ND [1] U 

NA 
4.0 

ND [1] U 
ND [1] U 

16.0 
ND [1] U 
ND [1] U 

ND [0.67] U 
ND [1.3] U 

LHSMW45 LHSMW45 LHSMW45 LHSMW46 LHSMW46 . LHSMW46 1 LHSMW46 I LHSMW47 

LHS-MW-45 Ll-f_~-MW-45 . LHS-MW-45 . . M_W-46 ~H~~~W~~_f}:~s-:.~~~6_IT~~_:~~~"fT-_~~47 _:: 
05/18/1998 08/22/1996 12/08/1994 02/08/1996 05/18/1998 08/22/1996 ' 12/08/1994 ; 02/08/1996 

0.00 

ND [1] U 
ND [1] U 
ND [1] U 
ND [1] U 

ND [1] U 

ND [1] U 

ND [1] U 
ND [1] U 
ND [1] U 
ND[5] U 
ND [1] U 
ND [1] U 
ND [1] U 

ND [1] U 
ND [1] U 

NA 
ND [1] U 

ND [1] U 
NA 

NO [1] U 
NO [1] U 

NA 
36 

ND[2] U 
ND [1] U 

93 
ND [1] U 
NO [1] U 

NO [10] U 
NO (101 U 

0.00 0.00 

ND [0.2] U NO (5] U 
- - ·--

ND [0.65] U ND [5] U 
ND [0.2] U ND [5] U 

- ---·- - - -----
0.41 ND [5] U 

ND [0.51] U - NA 

ND [0.32] U Nf\ 
ND [0.2] U NA 

---·-------------- --- --- ----·----
ND (0.31] U ND [5] U 

--- ------
ND [0.2] U ND [5] U 

NA ND [10] U 
--· -·- - -·-

ND [0.2] U ND [5] U 
-- -------- -- --- -·--

ND [0.2] U NO [5] U 
----- - ---· ------·-
NA ND [5] U 

ND [0.2] U ND (5] U 
- -- - - -- - -

ND [0.36] U ND [20] U 
NA NA 

ND [0.22] U ND [5] U 
ND [1.3] U NA 

NA NA 
ND (0.2] U NA 

-- ~- --- ---
ND [0.25] U ND [5] U 

NA 
22.1 

ND [1] U 
0.56 
63.7 

ND [0.2] U 
ND [0.29] U 

NA 
NA 

31 
NA 
NA 
NA 
NA 
NA 
NA 

ND [10] U 
ND [10] U 

0.00 0.00 0.00 
I 

I , 

ND r11 u ND r1 1 Lf '--r..io [o21 o --r- "No l5ru ___ T Nol1TU--
ND [1] u N-D[1f_l..I _ ____,_ND [0.6SI u i ND [5] u IND[1]D-

ND [11 u ND-[1] u Nb-io.2fu i- No(sJTT -. No[1fu 

ND (11 u 1.1 . ND [0.2] u ! ND (5] u- ND[1]U-
ND[1]"iJ -No[1Tu--"-Noro.51JU-~--NA ____ No[1fu 
-- -- ---------------- ----.;:;-t--------- ~-------------

ND [1] U __ ~£~_!1! ~_j__!'J~_l~_:32!~ __ __!:1_~-----+--~D (1] ~--
~I:)J1!_l) ___ ND !_1! U . ND [0.2] U j NA i ND [1] U 
ND [1] u ND [1] u NO [0.31] u ND [5] u I NO [1] u 
--------- ----- ---------·------------,----------------'----------------

ND [1] u. - .. N£:) Pll) ______ N_!:>_!0.2] ~~i _t::JE [5] u __j __ ~~l!!_l!_ 
NA ND [51 U . NA i ND [1 0] U . NA 
NA NO TlT u- -- NO [D.2]U-,--ND [5] u ---:----NA--

ND E! u NO TIIg~~~-N()J~~! ~-~=~ ND!~Li~=~~~D T~_Ll)~ 
NA ND [1 I U . NA ND [51 U : NA 

---------------- ------~------ --l--. -----~-

ND [1] u ND [1] u ND (0.2] u ND [5] u I ND [1] u 
ND [1] u - No[1]u - ·-No[0.36f"u ___ t:io(2of"iT-:No[1fu-
ND [2] u NA. ------ --NA ----,----NA ------r--"Nof2ru-

No Ul u ND[11 ir- -I'Jr.no~22ru--:-- No"f5Tu-+-No11fu--
No [1]"u- - N0[1]D- -- -f,io[1~3]u _____ NA ___ :---ND[1]u 

- -- - -----------------------t------
ND [11 u ' NA NA I NA I ND [1] u -- -- --- -- - __________________________ _J_ __________ _j__ _____ _ 

ND [1 I U ND [1] U ND [0.2] U i NA l ND [1] U 
ND{1"] U - NO (1] lJ-:-- ND [0.25] U i ND [5] U ND [1] U 

- ------·--------L--------=--------+------------~--

NA NA I NA 13 NA 
23.0 2-1 ---·-- --36.4 ______ :--------NA- - -t- - 26.o 

ND [11 u NI:)J?T9~~--~~~~-~Ff9-::~~~~~~-_!'JA _ 1 !J_~[1]_~-c 
ND [11 U ND [11 U 

1 
NO [0.24] U . NA NO [1] U 

15.0 __ 1_3 ___ - _,___15.-1---~--NA-1 --4J) __ _ 
------- - --- __ __;___ -------- --1-----···------..-.:.. ______________ _ 

ND[1IU ND[1]U I ND[0.21U NA I ND[1]U 
--- -- ---- ------------------·------1------------------

ND [1] U ND [1] U ! NO [0.29] U • NA I ND [11 U 

···-·-- -~-1-~:-~=--~-=-==-r---===i~~-=---
ND [0.671 U 
ND [1.31 U 

NO [10] U 
ND [101 U 

NA . -;_--N~=n-e[gJHoT~~~?Jl! 
NA ND [101 U i ND [1.31 U 

0 
l\:) 

00 
~ 
CJl 
-..] 
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(~ 

Location: 
-- ----------··---- --

Sample Number: 
-- --~--~----·-----~- -------
Date Sampled: 
----------
Depth (ft.): 
---------------------···-· ---
ACENAPHTHENE 

-------~---·-

01-n-OCTYLPHTHALA TE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
FLUORENE 
---------
NAPHTHALENE 

PENTACHLOROPHENOL 

bis(2-ETHYLHEXYL) PHTHALATE 

VOCs and SVOCs in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

LHSMW45 LHSMW45 LHSMW45 
MW-45 LHS-MW-45 LHS-MW-45 

02/1 0/1996 05/18/1998 08/22/1996 
0.00 0.00 

- -----· --··-- - ---

: _N[) [~. 75J U ND [1 OJ U 
2.1 ND [10J U 

----~No[o-:-83ru·- ND £10J u 
- -------~--ND (1J U ND [10J U 

- --- - ------1-ND[O.SJU-- ND [10J u 
----------- -----------~----

ND (0.53J U ND [10J U 
-- ---- ---

ND [4.4J U ND (5J U 
------- -- ------------------- ----~-- -

0.63 J ND [10J U 

0.00 
NA 
NA 
NA 
NA 

NA 
NA 

NA 

NA 

LHSMW45 LHSMW46 ' LHSMW46 ! LHSMW46 . LHSMW46 LHSMW47 
LHs-Mw-45 · tinw-46-

1 i.l-is-N!w.:isTCtis-Niw-46 c- i...-1-is~Mw-46~ - W.w-47--
-- - -- ·---- - _________ J. - -··-- --·--·-·---------------~--~---------_:_ ___ ~---~ 

12/~8/1994 . 02/~_8/~~96 -~-0~/!~-~~!..-~~/22!~~~6_~;_12/08/1994 __ : 03~8/199_~ 
o.oo _ _ __ o_:_o'!_ ____ J_~ ~.oo 1 o.o~-~---~~ _ _l_ o.oo __ 

ND [1 OJ U . ND_(O.!~L~ ; _ ~[)-~~L_-~-~--- ~-~[)_!~U- lt·JD [0.75~ 
ND [10J U ND [1.2J U l ND [10J U ) NA : ND [10J U i ND [1.2J U 
- ---- - ------ ----~;..~---- -------l-~-------~~----~~::____-=---

ND [10J U 1 ND (0.83J U: ND (10J U I NA , ND (10J U 'ND [0.83J U 
. - ----- - --c- ----------------+~-----~------------1-~----~ 

ND[10JU ND[1JU . ND[10JU i NA ' ND[10JU : ND[1JU 
No £10J u No ro.a]u-1 NO [16] (T-:----- N.A.- ----- Nb[16fu-~-N~o-ro~.8J~u-

.. No t1oJ u ~ ND-I~-~~[lJ~ ___ N~fioL"Q~~~)~ ___ ~ __ -~N_'A-____ -_ ~=--~PE~'!- N_!?_ro_.5~lj 
ND [t)OJ U ND [4.4J U ND [5] U ! NA . ND [50] U . 7.5 

21 ----Noro~92Jli~- No £1o]u-r--NA"--~ No r1o] u . No ro.92J u 
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l\:) 

00 ,.._. 
CJl 
00 



Location: 
----- -------
Sample Number: 
------------ ----

Date Sampled: 
-----------------
Depth (ft.): 
---------- ------------- -- ------ ------------------------------------ . 

VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 

1, 1,1-TRICHLOROETHANE 
-----·---·-----·-------··- - --·-·------· ----
1,1,2-TRICHLOROETHANE 
---···-- - - ---·---·- --
1,1-DICHLOROETHANE 

----- ·-. ----- --·------ -·- --
1,1-DICHLOROETHENE 
-------~-------------------~------- -----··- -------
1,2,3-TRICHLOROBENZENE 

-------- -----

1,2,4-TRICHLOROBENZENE 
----------~~---------------·- ------ -------------·---
1,2,4-TRIMETHYLBENZENE 

VOCs and SVOCs in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

LHSMW47 LHSMW47 LHSMW47 LHSMW48 LHSMW48 LHSMW48 : LHSMW48 ' LHSMW48 
Li-ls-Mw-47 - LHs-MW-47 · LHs~MW47 · ·- LHs-MW-48 · Liis-1111w-48ol:f:_o_t LHs=-1Viw-4sFotL-iis~Mw4a··-Ltis-:.Mw-4s 
ost18t199s- · o8t22t199s 12toit1994 ·- o-s~·9H998_ ~·-- ----o5i19t1998-~-~-=---'!.s~~!i~~~=-1~~¥~~'1-~~(=.~~!22~~9s 

0.00 0.00 0.00 0.00 0.00 0.00 i 0.00 0.00 

ND[1] U 
-- -- ·- -- - - ·--

NO [1] U 

ND [1] U 

ND[1] U 

NO [1] U 

NO [0.2] U 

NO [0.65] U 

NO [0.2] U 
0.43 

NO [0.51] U 

· NO (1] U 0.49 
--------- ---

NO [1] U NO [0.2] U 

ND[5] U 

NO [5] U 

ND [5] U 

NO [5] U 

NA ,_ 

NA 

NA 

----- ---------~--·-·- -- -------------:------ ~--- ---------~---

. --l--
ND[1] U ND [2.5] U NO [1] U i NA , NO [0.2] U 

NO [1] U No I2~sru -- ,-~-No l1T u-~-~--~A ___ _,_"Noro.65!lj~· 

3.2 3.2 NO [1] U . NA 18.8 
. -- -- -- --- --------- -- - ---- --~---- ------ ·--

3 NO [1] U NA 32.2 
ND [2-:-5] U ---No(iju---+-~- -t:.iA~---- NO [0.51] u-

---·-----·-~··-- .. -------. ------···-t-------~-------

2.9 

NO [1) U 

NQ[1] U N~ J2.5] U NO [1] U . Np_ __ ~-~~_!<J.:.~?~--
NO [1] U ND [2.5] U NO [1] U . NA NO [0.2] U 

----- ----~----- --------·· ---------- -·-··- . --· ... -------------~---~~---------~---

0 
0 
0 
~~~~ 
c..J 
,I\ 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 
-----------··---·-- -----

ACETONE 
- ------ ---- ----------·-··------

BENZENE 

BROMODICHLOROMETHANE 

CARBON DISULFIDE 
---~------·---- ---- -·-··-----

CHLOROFORM 
------------------
DICHLORODIFLUOROMETHANE 

M,P-XYLENE (SUM OF ISOMERS) 
--------------------------
METHYLENE CHLORIDE 

NAPHTHALENE 

0-XYLENE (1,2-DIMETHYLBENZENE) 
--------. -

P-CYMENE (p-ISOPROPYL TOLUENE) 
-------~-~---------

TETRACHLOROETHYLENE(PCE) 
----------------------------------

TOTAL 1,2-DICHLOROETHENE 
------~--

TRICHLOROETHYLENE (TCE) 

TRICHLOROFLUOROMETHANE 

VINYL CHLORIDE 

cis-1,2-DICHLOROETHYLENE 
--------------------------------

n-PROPYLBENZENE 

trans-1,2-DICHLOROETHENE 
·---------- ~- ----- --------·-----------·---- ---·------------

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 

2-METHYLNAPHTHALENE 
·----- --- .. ------- ------------

4-CHLOROANILINE 

NO [1] U ND [0.31] U 
- -- --

NO [1] U NO (0.2] U 

NO (5) U NA 

NO [1] U NO [0.2] U 

NO [1] U NO [0.2] U 

ND[1]U NA 

NO [1] U NO [0.2] U 

NO [1] U NO [0.36] U 

NA NA 

NO [1] U NO [0.22] U 

NO [1] U NO [1.3] U 

NA NA 

NO [1] U NO [0.2] U 

ND [1] U NO [0.25) U 

NA NA 

17 

ND[2] U 
---· ------·- -

NO [1] U 

3.4 

NO (1] U 

NO [1) U 

NO [10] U 
NO [10) U 

35.9 

NO [1] U 

0.26 

4.3 

NO [0.2] U 
NO [0.29] U 

NA 

NA 

NO [5] U NO [1] U 

NO (5] U NO [1] U 

NO [10] U NO [5] U 
---------

NO [5] U NO (1] U 

NO [5] U NO [1] U 

NO [5] U NO [1] U 

NO [5] U NO [1] U 

NO [20] U NO [1] U 

NA NA 

NO [5] U NO [1] U 

NA NO [1) U 

NA NA 

NA ND [1) U 

NO [5] U NO [1] U 

4J NA 

19 230 

NA ND[2] U 

NA NO [1] U 

NA 35 

NA NO [1] U 

NA ND[1] U 

·-- -o-----

NO [10] U NA 

NO [10] U NA 

NO [2.5] U NO [1] U : NA 5.7 
-f..io[2.s] u----------No 111u ______ N'.A-----~ No [o.2fu 
No [1:2fu· --- -------N'.A __________ 'N.A:-~---·N.A.--
NoT2:5!'Lf' ----·-· NA ___ -----~-i.A ______ o.41-~ 
No[i5fu- · -- --N'of1TU _____ --NA _____ No1D.2JU 

- ---- -- - --~-- . ------- --------- ---------~ 

NO [2.5] U NA NA . NA 
--· -- - ~ -··-- -------- ---L---·------ ---------•--~-----~ 

NO [2.5] U NO [1] U NA NO [0.2] U 
-··-- ·-- - ------------·------ ---- --------~----~---

NO [2.5] U NO [1] U NA NO (0.36] U 
NA NO [2ji( ------ . NA ___ - - --NA- -~ 

--- ---- ---- ---·-··· --~----- ---·-- ---------- -·-- ----~----

NO [2.5] U NO [1] U NA NO [0.22] U 
-- ------- --·- --. ---- --··- --· ·-·-----··-··-----------~ 

NO [2.5] U ·- _ N[)J1J U .. _ _ NA. ___ N~J!-~!_~ 
NA NO [1] U NA NA 

----t.io[i5J u ... ----- -Nofi]iT ___ -- NA·-----~----ND[o.2]u-

ND [2.5] U . .• .... NO [1 )Ll. ---"' NA ...... ND[0.25] U 
-NA - ~-- _ _}'J'A~_ -~-~-~ -~---~NF ~~- =------ -=_NA ~= 
220 NO [1] U : NA 398 

ND'[sJ u · ---'Nofi]lT~r--- -NA --------ND[1J u·-
ND [2.5] U . -ND--[1) iT -;-- NA ... - -2-:-a· ........ 

35 - ... -----·N5[1]'u ___ 1 ___ NA _______ 554.oo ~ 

--Ni:i--i2~5J u - ---NoT1iu· ---~------N.A. ___ -.... No-[o.2]u-

No [2:5ju ----- ---No[-i]lJ-~1~. - NA-~---5.7_ .. _ 

NA 

NA 

----- - ----· ~------------- . ------------~----------~ 

-- -B~l1~I!!---~=-~~!?I1gJ u __ ~---- N,4.__= 
NO [10] U NO [10] U I NA 

0 
l\.:) 

00 
1-4 
~ 
c..o 



Location: 
--- ------~-------------- -------
Sample Number: 
~-----------------

[)~CI!~5~Cl_lllP 1~~~=··- _ . ~~~····---·~··-··~- --·~·-·~-· 
Depth (ft.): 
-----~---~--

ACENAPHTHENE 

01-n-OCTYLPHTHALA TE 
-------- ------·- ---------~-- --------·- ----------------------------
DIBENZOFURAN 

DIETHYL PHTHALATE 

FLUORENE 
-----···- --------------- ---- -----------------------------------
NAPHTHALENE 

-------------
PENTACHLOROPHENOL 

bis(2-ETHYLHEXYL) PHTHALATE 

0 
0 
0 
~ 
~ 
f"'j 

VOCs and SVOCs in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

LHSMW47 LHSMW47 LHSMW47 LHSMW48 LHSMW48 LHSMW48 ! LHSMW48 i LHSMW48 

,~LHS-MW-4?:~~HS-I'JI'J\#-47: LH~-MW-47 · LHS-MW-48. LHS-MW--!8~L.~=~.;~!f~::M~~~~=~ITH~s-=-M~~ 1 Lt!~.::..~w~! 
.. ··~ •. 05118i1998 : 0812211996 1210711994 0511911998 ~ 051~ 911 ~98~-~ _ + --~5!19!!~~! ~-~~28~! 99~~~!~~!~~~-· 

o.oo o.oo o.oo o.oo o.oo . ~- , ~- -~~~.~ __ ._L_ . ~:~_o -~L- ~~:.~~-~-~-
N_o [10J ~ NA NO [1 0) U NA NA _ • ~--t-JO l!~~- ! ~~~!.!. 0] U _L ___ t-J~~--~~ 
NO [10] U NA N[)J!~J U NA -~t-JA . ____ ND!_!~ :- NOJ.!.~~_!.JA _ 

ND(HlJU NA NO [10] U NA NA .. -~f'.J~(1~}~~-+-t-J~[)J!9l~_L_. __ ~f\--~--
NO [10) U NA NO [10] U NA NA . NO (10) U . NO [10) U : NA 

··~·· ~ . . ·~··· -·~····-··-·--~-~.l-·····~····--~----t·· ... - ·-·····~~··-~ 

NO [10] U NA NO [10] U NA NA NO [10] U ! NO (10] U 
1 

NA 
Nii[16]U NA NO [10} u .. NA NA ~---~-N-o[1o]U-[ND [10} u-i-·-~NA~~--

~~ NA 4 J !NA NA .. ~ ~ : ~~~-ND(5fu~·o(s)U~-~· ·~--~-NA~ - .. 
NO [10} U NA NO [10} U NA NA NO (10) U ! NO [10] U NA 

¥-" ~ 

0 
l'\) 

00 ,__.. 
0) 
0 



Location: 

Sample Number: 
---- ··- ~----------

Date Sampled: 
-~---~-~-----------

Depth (ft.): 
--·--------··-·--- -----·-
VOLATILE ORGANIC COMPOUNDS -UNITS: UG/L 
-~----------- ~----------- ---------- -------------------------
1,1,1-TRICHLOROETHANE 
--- ~------- --------- -- -·-·· ----------------------------
1,1,2-TRICHLOROETHANE 

1, 1-DICHLOROETHANE 
---- ---- -------- --- ------ -- ----- -- -- ------· --·- -- --

1, 1-DICHLOROETHENE 

1 ,2,3-TRICHLOROBENZENE 

1,2,4-TRICHLOROBENZENE 

1,2,4-TRIMETHYLBENZENE 

1 ,2-DICHLOROETHANE 
- --~--- --~---------------- ---

1,2-DICHLOROPROPANE 

ACETONE 

BENZENE 

VOCs and SVOCs in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

LHSMW48 LHSMW48 LHSMW49 LHSMW49 LHSMW49 LHSMW49 i LHSMW50 I LHSMW50 . LHSMW50 
- - I..Hs-MW-48 · -l.Hs-Mw-48f:o - MW-49 · LHs-Mw-49 ; L.t-ts-Mw-49 ' Li-ts-Mw-491- MW--so- ---:L..iis~Mw:so -L:tis-Mw~so~ 

12Jo9i1994~-·- -121()911994 o2/09/1996 ·- osl1911998_j___08,22/1-991f-~12io7J1994 1 02/09t1996 · os/19/1998 -~os/2211996-
-- o.oo- -~ -- - o.oo o.oo o.oo !~-- ·o:oo - - --- o:oo--i -o.oo-~, ~~~-o-:oo-·- ' o.oo 

ND[5] U 

ND[5] U 

13 

28 

NA 

NA 

NA 

4J 

NO [5]U 

NO [10] U 
-:- --N-6-[5fu~ -· 

-~----- ·-- ---~----T-----~--- -~--------~-- ---~-----·---- ----~~~----- -~-

--- . ---- - ---- - +- ------- -------~----~--~~---------~-"--~----· ~ -- ---------------------------
NO [1] U NO [1] U NO [0.2] U NO [5] U 1 NO [1] U _ NO [1] U _ NO [0.2] U 

- -- -- -·-- - -------------~----------------L-:.---- --i----~----------~-----------
ND [1] u NO [1] u NO [0.65] u NO [5] u I NO [1] u . NO [1] u ' NO [0.65] u 
No 111 u No 111 u -- - o.-51 - -- -- -NoTsfu-IN_o_f1ru ____ f..Jo11Tu ---No-ro:2ru· 

No 111 u o.79 1.5 - ·- No rsl u-· ~--No11Tu· _. ___ No[1Tu ·~ f..Jo[0.21u 
ND [1] u - ND f11 u- . -N-D [0.51(U-- - ~NA---, -t..fi5T1JU ___ ND(1)u--;-ND [0.51JU 

No 111 u NP 11fu ·: -N-o[o.32iu ·- - NA----~: No(ifu--No[1J u-- -No-[o.32fu 

NO [1) U NO [1] U- ---- t-.fo-[o.2)lf - - NA ND [1] U NO [1] U -----N6[0.2)u 
ND [1] U r:-io [1fLT -·-N[no~31_fu·---N~D [5] U : ND [1] U NO [1] U NO [0.31] U 

No 111 u No p1_u -~~o-[~:2T~~-=~:t-JPf5T~- ~~111 ~-=~=N-ofif9~-=~~~~ro:2Tu~_ 
NA NDJ5LU ~---- _N_!\ ____ ~ _ _!'J~~O] U __j_ __ NA ____ ~_[5] U -~-----NA __ 
NA NO [1] U NO [0.2] U NO [5] U NA NO [1] U i NO [0.2] U 

------------- .. -- - __._.. -- --------- ·-

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

340 

NA 

NA 

NA 

NA 

NA 

NA 

No 111 u f..JoT1Tu--~-No[o.2rtT- --No[5fU~o 111 u--- No 111 u ; No 10.21 u BROMODICHLOROMETHANE 

CARBON DISULFIDE 
----------- ----------- --------· ---- -- --- ------

CHLOROFORM 

DICHLORODIFLUOROMETHANE 
-------~--------------------- ---------
M,P-XYLENE (SUM OF ISOMERS) 
--------------- ---------·--·----·-
METHYLENE CHLORIDE 

NAPHTHALENE 

0-XYLENE (1,2-DIMETHYLBENZENE) 

P-CYMENE (p-ISOPROPYL TOLUENE) 
-----------·-·------·-

TETRACHLOROETHYLENE(PCE) 
-·-- -

TOTAL 1 ,2-DICHLOROETHENE 
---·---·-------- -- -----~------------·---- -- -·-

TRICHLOROETHYLENE (TCE) 
---·-·------~------ --------------~-- -··-

TRICHLOROFLUOROMETHANE 

VINYL CHLORIDE 

cis-1,2-DICHLOROETHYLENE 
-----~----~~----------------·----- --------· 

n-PROPYLBENZENE 

trans-1,2-DICHLOROETHENE 
------- .. ----- -- -- -· -· - ... -·- -~-----~------·--·--

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 

2-METHYLNAPHTHALENE 

ND[5] U 

6 

ND[5] U 

NO [20] U 
NA 

ND[5] U 

NA 

NA 

NA 

ND[5] U 
370 

460 

NA 

NA 

NA 

NA 

NA 

NA No H1 u·- -~ NA-- ---- --No [51 u --,--- --NA -------No 111 -u·--- ----NA - -~ 

No 111 u No I1J u ~- No ro.2ru--~~No[5J u~~----,:;mHfiT ___ NoTHt.T- -.,.~No 10.21 u --

No 111 u No 11fu --,,io-ro:36fiT. --No[2ofu ___ NoT1TD~---r,fofljiT--Noro.36JLT 
No I21 u NA -- --- --N".A.. ~- - ------ -NA---~o12r~~-- NA ----r-------NA __ _ 
No FJ _u _ . No (1 J u -~~~]o~~2J u~=-~N!?15J u _ N~~ T1T~~-~ NoT![Q==-- N~ 10.221 u 
NO [1] U NO [1] U NO [1.3] U NA NO [1] U . NO [1] U NO [1.3] U 

_N_!? f1_j u ___ N_~-- ---~~--~--~-~i-.!A ______ -~~=--~~~~~-~~ ND[1]Q~~~---NA-- -r~ . 
NO [1] U NO [1] U : NO [0.2] U : NA • NO [1] U . NO [1] U I NO [0.2] U 

- - -- - ---------~--- --------·~---- ----- ----------~ ----- --------r-~--~------- ~~------

NO [1] U NO [1] U . NO [0.25] U NO [5] U i NO [1] U . NO [1] U i NO [0.25] U 

-NA-= --:~--_----_N~-- --- ----NA _____ :----4~------_L=~=~A=-~~==~NA -~~1-~~~==-
115.0 __ 67 -~---1-~!. 1~~-__LI'JEELLI __ ~_N~ [1] U_J_~ 0.96 

NO [1] U NO [2] U NO [1] U NA I NO [1] U 
1 

NO [2] U ; NO [1] U 
---- -· ----- --, - ----------- r----~--------- ----r------~------------·-~-- -~---~-

NO [1!_~ .~ N~~J~ _L __ __£>_._~-------- ~--t-J_~-+--~ND [1] U __ NO [1] U : NO [0.24] U 

2~.0 . -- -- -~-~ -- ! ----~-- C- -- NA I NO [1 ]~-+-- ND_l!J~--~0 [0.2] ~ 
, NO [1] U NO [1] U . 0.24 NA I NO [1] U . NO [1] U • NO [0.2] U 
" ~NO [1)U _, -No[1]u·---:-~ o:34·-----~ ~--NA·~+No [1] u : NO [1] u ~[0.29] u 

- + -· ---- ------------- -- -------- ---- -~-~--~+-=---------------~~+-----

----+--~~---------. ------t-~----
····- ---------- ----L---~------+--~---- ---- -+-

NO [10] U NA 'NO (0.67] U NO [10] U NA ' NO [10] U :NO [0.67] U: NO [10] U , NA 

14-CHLOROANILINE ND [10] U NA NO [1.3] U NO [10] U NA NO [1oj U -;-ND'U.3ftT; --ND-(1ojli ]' NA I 0 

0 
0 
0 
~ 
~ 

l\:) 

00 
~ 
0') ,..... 



0 
0 
0 
~ 
~ 

Location: 
------~-----··-- --- - -- ---------- -----·····-·· ---------------------
Sample Number: 
------~- -- - -- -
Date Sampled: 
-------------------- --------- -----~-~ ----

Depth (ft.): 
-- -------------------------
ACENAPHTHENE 

01-n-OCTYLPHTHALA TE 
--------~- ---·-------·- -·----·--··------ -·-
OIBENZOFURAN 

- --. - ------ -----------·- -·-

DIETHYL PHTHALATE 

VOCs and SVOCs in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

LHSMW48 LHSMW48 LHSMW49 LHSMW49 . LHSMW49 LHSMW49 i LHSMW50 ' LHSMW50 i LHSMW50 
i.HS-MW-48 . LHS-MW-48-FD - -- --MW49 - LHS~Mw-49 T-LHs:M"w49--:-i..Hs:Mw4gt-MW-50 ~THS-MW-50 : LHS-MW-50 
12/()9/1994 · 12109/1994 ··o2ro9if996--o5H9if998u.;__o81:i:ii1991f _ __;_ __ 12I07/1994 I 02/09/1996 • 05/19/1998 : 08/22/1996 ----- ---- ·--------------------- ----- ----·-------r--------- ---t----------1 

0.00 0.00 0.00 0.00 0.00 , 0.00 1 0.00 0.00 ' 0.00 
No t1 OJ u NA -No ro.-75fu No f1oJ u--------NA · No r1 oJ u : No ro. 75J u No r1 01 u ; NA 

.... ----·-·· - . -- ....... -----------------4-------~------------------------+---------
NO [10J U NA NO [1.2] U NO [10J U NA NO [10] U i 3.1 NO [10] U • NA 

- -- --- - NoT1cWu NA · No-ro.a3Tu ~ -NDHoJu -- -- NA -NoTio]t:r-r No ro.83J u No r1 01 u :-~ 
NO [10] u NA ND [1] U ND (10) u NA --NO [10j u---f--ND-[1_]_U ---~-N-D-[10] u-·--;------NA--

FLUORENE 
NAPHTHALENE ------------------ ---- - - m- ----- ~~ n~t~ ~~ --:g[~~;JJ~- ~~{~~~ ~ ~~ m ~~-~~~1 ~--~:~~~~81;~-- --~~-H~*-~==--~~--== 
PENTACHLOROPHENOL 5 ~ NA NO [4.4] U . . NO [5] U _NA ~~~lJ _ _._ NO [4.4]~= -- ND [5] U NA 
bis(2-ETHYLHEXYL) PHTHALATE NO [10J U NA 0.85 J NO [10J U NA NO [10] U 1.1 . NO [10] U NA 

0 
l\:) 

00 
....... 
0') 

l\.) 
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0 
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~ 
~ 
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Location: 

Sample Number: 
-·~- - ---- ----··--- -

Date Sampled: 
------------- -- -- ---

Depth (ft.): 
--------------------- --~---·-~--------- -------------------
VOLATILE ORGANIC COMPOUNDS- UNITS: UG/L 

--------------------------- ----
1,1, 1-TRICHLOROETHANE 
------------~------------ -- ------------ -------------~-----

1, 1 ,2-TRICHLOROETHANE 

1, 1-DICHLOROETHANE 
. ----------------------···- - -
1, 1-DICHLOROETHENE 

1 ,2,3-TRICHLOROBENZENE 

1 ,2,4-TRICHLOROBENZENE 
--------- ------------

1 ,2,4-TRIMETHYLBENZENE 

1 ,2-DICHLOROETHANE 

1 ,2-DICHLOROPROPANE 
-~---~-----

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

CARBON DISULFIDE 

CHLOROFORM 
----------------------
DICHLORODIFLUOROMETHANE 
~---------------------- --- ---
M,P-XYLENE (SUM OF ISOMERS) 
---·----------- --------- - -

METHYLENE CHLORIDE 

NAPHTHALENE 

0-XYLENE (1 ,2-DIMETHYLBENZENE) 
----------- -· --

P-CYMENE (p-ISOPROPYL TOLUENE) 
---------------------
TETRACHLOROETHYLENE(PCE) 

TOTAL 1 ,2-DICHLOROETHENE 
--------------------------
TRICHLOROETHYLENE (TCE) 
--~---------------~---- --
TRICHLOROFLUOROMETHANE 

VINYL CHLORIDE 

cis-1 ,2-DICHLOROETHYLENE 
------ ·----- ------ --. --- ---
n-PROPYLBENZENE 

----.--------------------------- ------------

trans-1 ,2-DICHLOROETHENE 
------····-------------

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/L 
-------------------- -

2-METHYLNAPHTHALENE 

4-CHLOROANILINE 

VOCs and SVOCs in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

LHSMW50 LHSMW51 LHSMW51 LHSMW51 LHSMW51 LHSMW52 . LHSMW52 LHSMW52 : LHSMW52 
LHS-MW-50 MW-51 

12/09/1994 02/13/1996 ~~~-:,~~5: L:a~;:~~561 ~~~-~~:41 02~:t~~9~~-~~~~t;~:~: ~~~fi~K~2~E~~-~-v~i~ 
0.00 0.00 

_____ ___. ------- ~ ------- ---0.00 0.00 0.00 0.00 0.00 -~~~- ----l-~-~:_0_!) __ 

ND[5] U 

ND[5] U 

ND[5] U 

NO [5] U 

NA 

NA 

NA 

NO [5] U 

NO [5] U 

ND[10]U 

NO [5] U 

ND[5] U 
NO [5] U 

ND[5] U 

NO [20] U 

NA 

ND[5] U 

NA 

NA 

NA 

ND[5] U 

ND[5] U 

NA 

NA 

NA 

NA 

NA 

NA 

NO [10] U 

NO [10] U 

NO [11 U 

NO [11 U 
NO [1) U 

NO [1] U 

NO [1] U 

NO [11 U 
NO [11 U 
NO [11 U 

NO [1] U 

NA 

NO [1] U 

NO [11 U 
NO [1] U 

NO [11 U 

NO [11 U 

NO (1] U 

NO [11 U 
-- - ----- ----

NO [1] U 

NO [1] U 

NO [51 U 
NA ND[11U 

-·- -- - -
ND[11U ND[1)U 

NA ND[1]U 

ND[11U ND[1]U 

ND[1]U ND[11U 

NO [2] U NA 

ND[1]U ND[1]U 

ND[1]U ND[1]U 

NO [1] U NA 

ND[1]U ND[11U 

ND[1]U ND[11U 

NA NA 
. --- - ----

ND[1]U ND[1]U 
- ------ -

NO [1] U NO [2) U 

ND[1)U ND[1]U 

ND[1)U ND[1]U 

ND[1]U ND[1]U 
--- ... - - -

ND[1)U ND[11U 

ND [0.671 U 

NO [1.3] U 

NO [101 U 

NO [10] U 

NO [0.2) U 
--- --- ------

NO [0.651 U 

NO [0.2) U 
NO [0.2] U 

NO [0.51] U 

NO [0,32] U 

NO [0.2) U 
------------

NO [0.31] U 

NO [0.2) U 

NA 

NO [0.2) U 

NO [0.2) U 

NA 

NO [0.2] U 

NO [0.36) U 

NA 

NO (0.22] U 

NO [1.31 U 

NA 

NO [0.21 U 

NO (0.25] U ! 

NA 

"Nb [o.25]1.T ~ 
NO [11 U 

NO [0.24] U . 
NO [0.-2fli -; 

~ -~~tO~~ lJ_ ~ -
NO [0.29] U 

NA 

NA 

ND[51U 

ND[51 U 

NO [51 U 

ND[51 U 

NA 

NA 

NA 
-- --------~--

NO [51 U 

ND[51 U 

NO [101 U 

NO [5] U 

NO [51 U 
ND[51 U 

NO [51 U 

NO [201 U 

NA 

ND[51 U 

NA 

-· ------------------------------------------
NO [1] U ' NO (1] U NO [0.21 U NO [51 U 
Nb Hi u--~ No [1 1 u --·-No [0.651 u , ND [~ 
--- ·- ----·· ·-·-- ---- -·· . -···-··-······-··--· ··t··-·--· -- -- -·-·--·· 

ND[1]U __ t-J!?P!U ___ ~'?!~-~-L! _ _:_ __ ~.JD[SJ_~--
ND (1] U NO [11 U NO [0.21 U NO [51 U 

- -ND(1ju~:--NO [11 U ; NO (0.511 U NA 
------------------- ------- -- --- -------------·-··-------~--

- N_~l1!1.J_~_!'l'?_P_!_LJ_ __ ~ _!'!£:)_!0.32D!_~----~-~ --~ 
~~f-J_'?~~- NO [1_!1,j _____ ti'?_~~-~--~-

_f\JEJ~li.J _____ ~~i!LLJ__~ NO [0.31] u NO [51 u 
NO [11 U NO (11 U NO [0.21 U NO (51 U 

----- ---- ------------------- ·-------- ------------

NA NO [5] U NA NO [101 U 
- -------------- .. --------------------

NA NO (1] U NO [0.21 U NO (51 U 
- ----------- - ------~ --·------------------

NDJ1}lj_~--- ~~!_!!IJ. __ !'JI?!_~~-~~ (5] U _ 
NA N0[11U NA N0[5]U 

NO [1 1 u--~- NO [1]0 - ---ND-[0:2]u~-ND[5Ju-

ND [1] u --- -No-[1TU- -· No[o.36J u-· No [2o1Li-
No [2j u "--- --- NA- -- . -NA- --,-~- -NA ___ -

----------- -- --- --· ----------------------~---------
NO [11 U NO [11 U NO [0.22] U NO [51 U 

N_~ !1 LQ _:-~-~~J1I~----:-~~~T1.3] Q:=~=~!----= 
NA - . - - -~'? E!~--~-----N~--- ---- NA ~!'J~--
NA NO [11 u NO [11 u I NO [0.21 u NA 

NO [51 u NO (1j u------NDT1TU--T-No [0.25]lJT -ND(5]D __ _ 
- ------·- -·····-~----------------L------____J_ ______ _ 

NO [51 U NA NA : · NA 1 NO [51 U -------· ... -- ---·· ··- ---~-~--~ -- .-t-----
NA N~ ~~l.lJ ___ ~ NO [11 U NO [0.251 U _j-~--

ND [1 1 U NO [21 U , NO [1 1 U i NA 
- --- - ---------------------+---------- --+-----~--. ---·-

NA 

NA NO [1] U ! NO [11 U i NO [0.24] U NA 
NA -No[i)u--t~NDflfU_T_ NO [0.21 U --:---- NA- --

- --- ________ L_- ------- -----+-~------- _J. __________ _ 

NA NO [1 1 U NO [1 1 U ! NO [0.21 U i NA 
-- ----------· -----------------, ----:--:-r-------

NA · !'JPl!Jl!_-'-_t:J~J!]_IJ_ ·- ~~!~_:291 U __ , ____ N~------

NO [101 U 

NO [10] U 

, 

. ----------- -----+--------------

_l ~-- ---·-- ~~ 
NO [0.67] U , NO [1 0] U NA . NO [101 U 

-- ··--. -- --
NO [1.3] u I NO [10] u NA --;--No[wfu- 0 

rv 
00 
1--'
cn 
w 



Location: 
---·--·--. ---------- -- ~~----------- ------ --···-----------------------~------

Sample Number: 
----------- ~- ----------
Date Sampled: 
-------------------------------------------
Depth (ft.): 
--------~--------- ---- ------------------------------
ACENAPHTHENE 

Dl-n-OCTYLPHTHALA TE 

DIBENZOFURAN 

DIETHYL PHTHALATE 
-------------------------- -----·-··----------- -------------------
FLUORENE 

I -----~-----~~------------- ---- ---~---
NAPHTHALENE 

0 
g 
~ 
~ 
~ 

----------- -

PENTACHLOROPHENOL 

bis(2-ETHYLHEXYL) PHTHALATE 

VOCs and SVOCs in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

LHSMW50 LHSMW51 • LHSMW51 
LHS-MW-50 MW-51 ;- -LHS-MW-51 

12/09/1994 • 02/13/1996 ' 05/19/1998 
0.00 -· - 0.00 -- t 0.00 __ _ 

ND [10] U ND [0.75] u: ND_(1_oru -------- t-- ----------·- --- ----~--

ND [10] U ; ND [1.2] U f ND [10] U 
No [101 u -,--No ro:a3fi.JT r:.io f1ofu 

ND[10]U t ND[1]U ND[10]U 
---- - -

ND [10] U ND [0.8] U ND [10] U 
------ ---- -----

ND [10] U ND [0.53) U. ND [10] U 

ND [50] U ND [4.4] U ND [5] U 

ND [10] U . ND [0.92] U ND [10] U 

LHSMW51 LHSMW51 LHSMW52 LHSMW52 LHSMW52 i LHSMW52 
-· -- --·- __ ( ___ ------------ ~· ----~-----1-~- ' - --~ 

LHS-MW-51 : LHS-MW-51 ' MW-52 1 LHS-MW-52 ! LHS-MW-52 ; LHS-MW-52 
oa/221199ii' 1211111994 ~ o2io9/1996

1
· 05/19/1998-J_To-a/22h996 --t-1-211111994 

__, ·-- ------ --------~----~~ .~---~----- -----------t·-~-------

0.00 _ _ _ ~~~~- -~ _ ~·~~---l ___ o.oo _ _j_ __ o.oo_~l--~~~ ~-
NA ND- -[10] u ___ : f'Jt:)~~5] U ~- ~~~O]~-±---~~A __ _; ___ ~~J!C1~-
NA _f\1~ ~!0!_~ 1 ND [1.2] U ! ND [10] U -~_j_ NO [1C1l:l___ 
NA ND [10] U ~ ND [0.83] U' ND [10] U f NA ; ND [10) U 
NA No Uolll : ND-f1fu---:--ND r1o1 u--r-----NA------,~-No-Fofu 

-- ------ -~ --------~-~----+-----~---------~--~-~-----------------
NA t-:!D [10~ U __ N_!)lO_.~L~~l ND [10) U i N}\___ : __ _!-!~1!~~-
NA ND [10] U ND [0.53] U! ND [10] U I NA . ND [10] U 
Nf. ND [50) U . ND[4.4)u-;---N-6(5)-u:---~-NA ---: - ND [5oju __ _ 
NA 12 -· -- ·a.46:J_L__t-Jo--r1oJ u -t---N.A. _____ No [1o1 u · 
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Location: 
- --·------~-----

Sample Number: 
- ~----~--------- ---

Date Sampled: 
------- ---------· -- ----
Depth (ft.): 
---~----- ---·- ----- ------~--------------------- -----
VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 
1,1,1-TRICHLOROETHANE 
----------------.----------------------------- --
1,1,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 
-----------------------
1,1-DICHLOROETHENE 
-------- ------------------------- -------------

1,2,3-TRICHLOROBENZENE 

1,2,4-TRICHLOROBENZENE 

1,2,4-TRIMETHYLBENZENE 
1,2-DICHLOROETHANE 
------------------------------ ---- - -------------------

1,2-DICHLOROPROPANE 

ACETONE 

BENZENE 
BROMODICHLOROMETHANE 
----------------------- -----------------

CARBON DISULFIDE 
-~---- ---~---- ------·· ---- ----~------------~ 

CHLOROFORM 
DICHLORODIFLUOROMETHANE 
------ "-------------------- -·-·-----·-- ---~--·---

M,P-XYLENE (SUM OF ISOMERS) 
-·------- ----------·-- -· ·-·--

METHYLENE CHLORIDE 
·--··· ··-· ----···--··--- ··-----

NAPHTHALENE 
0-XYLENE (1,2-DIMETHYLBENZENE) 
---··------~·-·-----·-----------· ---

P-CYMENE (p-ISOPROPYL TOLUENE) 
---------- -------~-- -----

TETRACHLOROETHYLENE(PCE) 
-----------

TOTAL 1,2-DICHLOROETHENE 
TRICHLOROETHYLENE (TCE) 

---------------
TRICHLOROFLUOROMETHANE 
---------·------ ·-- ---··· -----------·------
VINYL CHLORIDE 

VOCs and SVOCs in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

LHSMW53 LHSMW53 LHSMW53 LHSMW53 LHSMW54 LHSMW54 LHSMW54 LHSMW54 
·-·-. - ------· ________ .__ _______ ·------ ---

MW-53 LHS-MW-53 LHS-MW-53 LHS-MW-53 MW-54 LHS-MW-54 ' LHS-MW-54DLFD I LHS-MW-54 
0211 ot1996 o5t2ot1998 08/22/1996 12/07/1994 , 0211 2t199s · --osi2o/19-9s t- ---o5/2oi19sa·------oai21t199s-

----- --. ----- ·----- -----------·-·--- ----- ----1-----------~--------~-----------·-··-

0.00 0.00 0.00 0.00 0.00 __ _j__ 0.00_ -- ~------ -0~~ 0.00 

".- ---- --+------------- ·--·--- . --1- ---------

NO [1) U NO [1] U NO [0.2] U NO [5] U NO [1] U NO [1) U NO [4] U 1.7 
Ni> [1fu r --ND[1]ir·· NO [0.65] u . ND[5J u .. ,--NO [1]TT. -·,;,fo[1TO-~~i --N5[4fu-~--t~b [0.65j'ii 

ND [1] U : ND (1] U . NO [0.2] U . ND [5) U NO [1] U ND [1j U ) NO [4) U ND-[0.2] U 
--No [1Tu- .. - No r11 u No ro.21 u No [5J u No [1] u ---Nb[1]lf_T _____ -No [4j'lT --- · 'Nofo~2fu~ 

ND[1]D ,- -ND[1]'Li ND[0.51]U. ·- NA ---- ND[1}tf- ND[1~~-Ni5"[4fU _____ ND-[0.51]lT 

No [1] u No p1 u No [0.32] u NA No111l!_ ~~~=~or~r¥-=r----Nof'!!_l.l=~=-=No-Io.32]g:_ 
NO [1] U NO [1] U NO [0.2] U NA NO [1] U NO [1] U , NO [4) U NO [0.2] U 
N6[1fu -c- ND[1f0- ·-ND[0.3f]U -ND[5JU -·-Nof1Tu ___ N5T1)u~; -ND[4]u-~.31JU 
No [1 i u - ·-- -No f1 1 u - No ro.2f u No T5l u No- [1 )u~- N-om u-·--:----N'o r4fu~-ND[o~2flT-

NA No [5J u NA No [1o1 u 'N-.A.--- -- No-tsru·--;----No-t2ofu _______ NA ___ _ 
NA -- --~ ND[1j U ND [o.2j U ND-(5fti -- --NA- -----ND (1] U ND [4] U ND [0.2] U 

No [1]'Li- + - r-Jo(1]'u-- - No ro.21 Li --- ND[5fu NbT1TU-- No-[1)u--~--No [41 u·- ---~-No ro.2f'lT-
- N'i•: --- ND[1] u- - NA NO [5] u NA -- -NfiT1fu----r----No [4JU ___ ------ NA-
NO [1J U ND (1) U ND [0.2] U ND [5] U - -ND [1] U~-·--N-D[1)ui ___ ND(4)u~--- ND [0.2)i.T 
No[1JD ___ -No[1j u No ro.-36] u No r2ol u Nb[1Tu _____ riof1fiJ-~--Nof4fu--- ---·--No-(0:36f'lT 
ND [2J u---- NA NA NA ND [2]"0 -- --NA- -------------NA _____ -~----- -NA ____ -

NDl1}U~~~= ~-~m u· NO [0.22] u NO [5fl.i . ~~D [1LQ~-~N-~r1I~=~=-=-t-J_~}4J u-=-=---!'.J()J0:331_~-
ND (1] U NO [1] U NO [1.3] U NA NO [1] U NO [1) U NO [4) U NO [1.3] U 
- -----· ------ -- -· -- - . ----· ----------------------- ------~-----~-~~--------..,.~---- ---

NO [1) U , NA NA NA NO [1] U . NA • NA • NA 
ND-[1} u' ---NO [1j"LJ NO [6.2] u NA ·- ND[1]U-. --Ni5[1jii--~-ND [4] u- -:-ND[0.2) o-
ND[1ju' -- --N'o{1]u Noro.25Ju: No[sju · N6['1]u ---No[1ju ___ , _____ i\Jo[4fu- --Nof0.-25Ju~ 
NA---~----NA _____ --- ----N.A.- --- NoT5fu ___ ---NA ___ ---N'.A. _________ N'A _________ NA ___ _ 

--ND[1i u ~ -ND-[1]u - ND[0.25J u • ND[s]'Li ----11:-o ___ · - 210 -----------21o-- --- -------15~7- ---

ND[1)iTr- t-.Jo-i2Tu No[ffu. -NA- --,-~Nr5fj]u ___ N[)[2]u-~- No rs)u-~No-[1]u--
---------- l---- -- -- --- ----- --------- - -- - ------------ ----·-------- ------------------------------- -- ___ , ____________ __ 

NO [1] U NO [1] U NO [0.24] U NA 1 NO [1] U NO [1] U , NO [4) U NO [0.24) U 
cis-1,2-DICHLOROETHYLENE ''No-[1] u - N-D [1 j u . ND [0.2) u- ·-- ---NA - ~ t--ND Til o--j-- --0~7 ---·~-ND[4]u--1No [0.2] u-
n-PROPYLBENZENE -------------- .. ND (1)u··r -ND({ju-- ·- ND [o:2j U -----NJC ____ T ND(1)Lf-ND-(1] U ND [4] U , ND [0.2] U 

---------~---------------------- -- . -t·f~-!~Lu __ -~~~j1!_9- ____ ~o [0.29!1! ~ -=~=~~=-= ~-~~N~fir~=-~-==~~}111!=----!JD [~-------~J().~9JU trans-1,2-DICHLOROETHENE 

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 

2-METHYLNAPHTHALENE 
4-CHLOROANILINE 

NO [0.67] U' NO [1 0] U 
NO [1.3] U NO [10] U 

NA 
NA 

--------------- --+---------------------- .... ·-----------j-----------------------------------
ND [10] u NO [0.67] u ND [20] u . NA I NO [0.67] u 

--···· --- . - -····---- -- ---
NO [10] U NO [1.3] U NO [20] U NA 

1 
NO [1.3] U 

0 
l\:) 

00 
f-lo 
en 
c..1l 



Location: 

~~m~~ ~~!~~~~~_: __ 
Date Sampled: 

- ---- --------
Depth (ft.): 
-------------------- - -- --- -------

ACENAPHTHENE 
01-n-OCTYLPHTHALA TE 
olsENzo!=uRft.-~r--- - ------------

DIETHYL PHTHALATE 
FLUORENE 

NAPHTHALENE 
- ---- ··-- --------- ----------- -----

PENTACHLOROPHENOL 
bis(2-ETHYLHEXYL) PHTHALATE 

0 g 
~ 
~ 
(}') 

VOCs and SVOCs in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

LHSMW53 LHSMW53 LHSMW53 LHSMW53 LHSMW54 LHSMW54 LHSMW54 
• • _L - __ L_t:t_~-~~~~------·----- -------

LHS-MW-53 LHS-MW-53 LHS-MW-53 MW-54 LHS-MW-54 ' LHS-MW-54DLFD LHS-MW-54 
_j • ---- -- ---- ------- --· ---·-----------------r----------------"-------

02/1 0/1996 05/20/1998 08/22/1996 12/07/1994 02/12/1996 05/20/1998 • 05/20/1998 ' 08/21/1996 
MW-53 

0.00 0.00 0.00 
NO [0.75] U ND [10] U NA 
NO [1.2] U ND [10] U NA 

-- -- ----· ---- •·· -
ND [10] U NO [0.83] U NA 

--.- ---.- - ----,------------. -- ----·- --·--:·-·--·------

No0[~~] U NO ~~~:5] U ND0(~~ftf _________ o~~~------ +-NO r;;5)tJ' 
. - ----. - ------------, - ----------------------- ----4----------

NO [10] U 2.3 NO [20] U ' NA 1 NO [1.2) U 
NO [1o)'l.i ---NO [o-.8-3] u -No[2ojU __________ NA ___ -------:-No [0.83) u 

NO [1] U ND [10] U NA N[)t1-~}u Nof1)u · -·Noj~_o]g~~~-----~~-~~~~-~ ~~--~:=_-No-E[l£-
NO [0.8] U ND [10] U NA No [10] U NO [0.8] U NO [20] U NA NO (0.8] U 

~---- . ------- -------- ~ -- - ---------- --- -- ------ ----~------

NO [0.53] U ND [10] U NA ·-NO (10) U NO [0.53] U NO [20] U NA . NO [0.53] U 

NO [4.4] U ND[5]U NA . -~o I~ofu No-~4~4ru : -N~}~_<1g:--=~=~~-B~~~~~~~ No [4.4J~~ 
0.58 J ND [10] U NA 1 J ND [0.92] U ND [20] U NA ND (0.92] U 

\._' 
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00 
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0) 
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Location: 
-- -· ·- --- -- -

Sample Number: 
- -------- -- ----- ---

Date Sampled: 

Depth (ft.): 
\ioLA.TiCE-oRG-ANic_c_onnfioliNos -TiNrrs: uGJL 
----------~- ---------------- ---- --
1,1 ,1-TRICHLOROETHANE 

1,1 ,2-TRICHLOROETHANE 

1, 1-DICHLOROETHANE 

1, 1-DICHLOROETHENE 

1 ,2,3-TRICHLOROBENZENE 
-- -- --·- -

1 ,2,4-TRICHLOROBENZENE 

1 ,2,4-TRIMETHYLBENZENE 

1 ,2-DICHLOROETHANE 

1 ,2-DICHLOROPROPANE 

ACETONE 

BENZENE 
-----~--- -----~----~-- --- .. --

BROMODICHLOROMETHANE 

CARBON DISULFIDE 
-------------- --

CHLOROFORM 

DICHLORODIFLUOROMETHANE 
- - -------- -~---------~--------- ------
M,P-XYLENE (SUM OF ISOMERS) 
-------~-------------------------

METHYLENE CHLORIDE 

NAPHTHALENE 
--------------------- --- ----·---------
0-XYLENE (1 ,2-DIMETHYLBENZENE) 
-----------------~-----------

P-CYMENE (p-ISOPROPYL TOLUENE) 
-----~----------- ------ ------· ---
TETRACHLOROETHYLENE(PCE) 
-----------------------------------------
TOTAL 1 ,2-DICHLOROETHENE 
----- --~-------------~-----------····---- ----

TRICHLOROETHYLENE (TCE) 
------------------------------------
TRICHLOROFLUOROMETHANE 

-----------
VINYL CHLORIDE 

cis-1 ,2-DICHLOROETHYLENE 
----~-------------· ----- ------- --------------
n-PROPYLBENZENE 

trans-1 ,2-DICHLOROETHENE 
---. -------------------------

- - ------------------------~---·--

·SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/L 
---------------------------

2-METHYLNAPHTHALENE 

4-CHLOROANILINE 

VOCs and SVOCs in Groundwater Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

LHSMW54 LHSMW55 

LHS-MW-54 MW-55 

12/09/1994 02/10/1996 

0.00 0.00 

ND[5) U NO [1] U 

ND[5]U NO [1] U 

ND[5] U NO [1] U 

ND[5] U NO [1] U 

NA NO [1] U 

NA NO [1] U 

NA NO [1] U 

ND[5] U NO [1] U 

ND[5] U NO [1] U 

NO [10] U NA 

ND[5] U NA 

ND[5] U NO [1] U 

ND[5] U NA 

ND[5] U NO [1] U 

NO [20] U NO [1] U 

NA NO [1] U 
-----·· ----- ·-

ND(5] U NO [2] U 

NA NO [1] U 

NA NO [1] U 
. -- - --- ------

NA NO (1] U 

ND[5] U NO [1] U 

ND[5] U NA 
, -- -NA-

NO [1] U 
-- ~ -- --- -·--

NA NO [1] U 

NA NO [1] U 
- -- - - - --------- -

NA NO [1] U 

NA NO [1] U 
--- . - - ----

NA NO [1] U 

NO [10] U NO [0.67] U 

NO [10] U NO [1.3] U 

LHSMW55 

LHS-MW-55 

05/20/1998 

0.00 

NO [1] U 

NO [1] U 

NO [1] U 

NO [1) U 

NO [1] U 

NO [1] U 

NO [1] U 

NO [1] U 

NO [1] U 

ND[5] U 

NO [1] U 

NO [1] U 

NO [1] U 

NO [1] U 

NO [1] U 

NA 

NO [1] U 

NO [1] U 

NA 

NO [1] U 

NO [1] U 

NA 

NO [1] U 

NO [2] U 

LHSMW55 

LHS-MW-55 

08/22/1996 

0.00 

NO [0.2] U 
NO [0.65] U 

NO [0.2] U 

NO [0.2] U 
NO [0.51] U 

NO [0._32] U 

NO [0.2] U 
NO (0.31] U 

NO [0.2] U 

LHSMW55 LHSMW56 : LHSMW56 LHSMW56 
LHS-MW-55 MW-56 --i...HS~MW-56TLHS-MW-56DLFD 

-- ·-- --- --+-- ------~---'--------- ---------- ---
12/09/1994 02/~~~! 99~ l 05/20/1998 05/20/1998 --0.00 ______ r- - - -o:O(f -- -

0.00 

ND[5) U 

NO [5] U 

NO (5] U 

NO (5] U 

NA 

0.00 
- --r------------

Nor11 u • -r-.ior1Tu- · -- No [1o1 u 
ND [1fu~·--r:io(1ju~-. -- No[16] u 
NO [1)U . - - 74- - -- ; -7o 

30.0 3.5 - :- NO [10] U 
--------------------~---- --··------------------ --

NO [1] U ND [1] U NO [10] U 
-- .... ---------------- ----.. - -------

NA NO [1] U ND [1] U ND [10] U 
------- ------ ·-----------~--- -· ... ------------------

NA NO [1] U NO [1] U NO [10] U 
No rs1 u -- NoT1fl..f -·---NoTHD~--·- - -NOTIOfu 

- - -- --------·-·------------------· ---- -- - --~-----

NO (5] U NO [1] U NO [1] U NO [10] U 
- - - ---- ------ -~------

NA NO [10] U NA NO [5] U NO [50] U 
No ro.21 u No rsfu- -- - NA ___________ u ___ ·- ~l'ioTwru·-

No [0.2] U NO [5] U NO (1]"U- ---ND-(1)0 ___ - -NO [10] 0 
--------- ---- ------·-· --- ----~-

NA NO (5] U NA NO [1] U NO [10] U 
-- ·--- - -- ----- -------·- - - -- --- -- -~--

NO [0.2] U NO [5] U NO [1] U ND [1] U NO [10] U 
--- ---- ·- --- -- ~ --------- ---- ---------

NO [0.36] U NO [20] U NO [1] U NO [1] U NO [10] U 
NA NA ND-(1jU- • -- -N-A --' --NA-

ND [0.22] u NO [Sf u NO [2] u -- -NO [1]LJ ____ ~ ND.[10]LJ-
- -- ---------------------·- ----- ..... ------~------

ND[1.3]U NA ND[1]U ND[1]U ND[10]U 
NA NA ND-[1] u . -- NA- ~- ·-- - - NA-

ND ro.21 u NA · -l'iof11u -· --No f1Tu ____ ·- ---No fH)]u 
No ro.2s1 u No rs1 u NoT1Ti.f ---No nTo ___ : --- f..iof16]u 

- -- - - --------·+-------------~-----+ -------- ------···----------
NA NO [5] U NA . NA NA 

NO [0.25] iJ . - -NA- --·- - 13.0 _____ T ______ 1i ____ . + - - 16 
No r1fu NA -NoTiJ'iT~-No r21 o-~-· -~--No r2oTu __ _ 

NO [1] U --- N~j(~4IY_: - --NA- ---~~ -_- -~-~:o--!>~-=j=-==·99 -====--:~!_!~~=~=~-
NO (1] U 

NO [1] U 

ND[1] U 

NO [10] U 

NO [10] U 

NO [0.2] u NA I 738.0 ' 670 ' 670 
· No[6~2]u--·-- NA - -·-NoTifu--~No[1jll _______ ND[1oJ u- -

----------------- ·-- ---- --------------.J.--------·-----~---~---------------

ND [0.29] U NA . 6.0 : 7 i 6.4 
-- --·--~----------,--~--~r------- -----------~-1 

--------·--- --- ---- --;--- -~-----~ ---+--~--~---- --
1 

-NA --~-; ·Nof10Yu- ·-No ro.67fDT No [1o1 u : ---NA
NA ---- -No-l1o1LI · ND-ff03fl..fT-No-f1ofu-T~-------NA 

0 
l\:) 
00 ,...... 
:n 
"'-.l 



0 
0 
0 
~ 

*' (l) 

Location: 
-- ------- --- - --

Sample Number: 
----------------- ------- ---- ·----------~-----------------------

Date Sampled: 
---- ------ ----~-- --------------

Depth (ft.): 
---·- -----~-

ACENAPHTHENE 
--- ------------------·- ----~-------------- ---------------
01-n-OCTYLPHTHALA TE 

VOCs and SVOCs in Groundwater Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

LHSMW54 LHSMW55 

_ ! _L_H~-MW-54 _ MW-55 
12/09/1994 02/10/1996 

0.00 0.00 
-- -- ------····-- --

________ _,_ ____ N ___ D [10] U NO [0.75] U 
6 J NO [1.2] U 

LHSMW55 LHSMW55 LHSMW55 . LHSMW56 LHSMW56 LHSMW56 
--· - - -- ~--- ------------------- -- ------------------

LHS-MW-55 LHS-MW-55 LHS-MW-55 MW-56 LHS-MW-56 LHS-MW-56DLFD 

05120119~~--, os122i~~~(_: -121091~99~ ~ 02Jo:SJ~9~~i o~~/19~~~-~~5/2~1998 =-
o.oo 0.00 0.00 ' 0.00 0.00 ; 0.00 

No r1 01 u NA- --- -· --No r1 aT u ~-No ro-.--75TD ;- N"o-[1ofu______,_ -- - -NA-

---- -~-------------- --------- ------- ~----·-
DIBENZOFURAN - --- ----- -- ______ ,_Nf)[1-0]"U "ND-[0.83] u 

No [101 u NA- _- ~ ~Dj1~J ~ _ ~--N~]T2T~ No[fOj_u-~-~ ------ NA ____ _ 
NO [10] U NA NO [10)U :NO ~0.83l u. _ ~_!:) [1_0]U_ _ NA 

DIETHYL PHTHALATE 
------------------------

NO [10] U NO [1] U NO [10] U NA NO [10] U NO [1] U NO [10] U NA 
- - --. ---- • - --- __ j ____ ----- ---- --- ---· -· ---

FLUORENE NO [10] U NO [0.8] U NO [10] U NA NO [10] U NO [0.8] U . NO [10] U , NA 

NAPHTHALENE ~, __ -NO [iO)(T • NO [0~5-3] u NO [1 OJ u -- ~NA - --. --ND[16f u -·-ND [0.53] u ! NO [1 0] u ---NA ___ _ 
- - --------------- ·- ----- ------- --- ------- ----------- --- ------~------

PENTACHLOROPHENOL 
bis(2-ETHYLHEXYL) PHTHALATE 

NO [50] U NO [4.4] U 

3 J 0.73 J 
NO [5] U N~ NO [50] U NO [4.4] U : NO [5] U NA 

-------- - -------~----------------- -------------~-----------------------------

NO [10] U NA NO [10] U 0.49 J NO [10] U NA 

0 
N 
00 
~ 
en 
00 



Location: 

Sample Number: 
Date Sampled: 
- ~----

Depth (ft.): 
--·-- ··-·-·----- -- - -- -----·- -------- --------------

VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 
1, 1,1-TRICHLOROETHANE 

----- -- --------·- ---·-~--~---

1, 1,2-TRICHLOROETHANE 

1, 1-DICHLOROETHANE 
------------- -----------------------------

1, 1-DICHLOROETHENE 

1,2,3-TRICHLOROBENZENE 

1 ,2,4-TRICHLOROBENZENE 

1,2,4-TRIMETHYLBENZENE 
---- ---------------------------~------------

1 ,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

ACETONE 

BENZENE 

BROMODICHLOROMETHANE 

CARBON DISULFIDE 
--· ------------------~-- ---

CHLOROFORM 

DICHLORODIFLUOROMETHANE 
------ --- ·-------~--- --------- ----
M,P-XYLENE (SUM OF ISOMERS) 
----·--·-··----- ··------ -~--

METHYLENE CHLORIDE 

NAPHTHALENE 
---------~--------------

0-XYLENE (1 ,2-DIMETHYLBENZENE) 
-----~----------------------·-

P-CYMENE (p-ISOPROPYL TOLUENE) 

TETRACHLOROETHYLENE(PCE) 
-------~---------~----------------

TOTAL 1,2-DICHLOROETHENE 
--------------- ------ ------------------
TRICHLOROETHYLENE (TCE) 
-------~----- --- ------------- -----
TRICHLOROFLUOROMETHANE 
------------------ ------------ -------------
VINYL CHLORIDE 

cis-1 ,2-DICHLOROETHYLENE 
----------- ~---~------- ·--------

n-PROPYLBENZENE 
trans-1,2-DICHLOROETHENE 

----------- ----·--- --

SEMI-VOLATILE ORGANIC COMPOUNDS -UNITS: UG/L 

2-METHYLNAPHTHALENE 

VOCs and SVOCs in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

LHSMW56 LHSMW56 LHSMW56 
LHS-MW-56 LHS-MW-56 LHS-MW-56FD 
08/21/1996 12/07/1994 

0.00 0.00 

10.8 
ND [0.65J U 

70.1 

3.4 

NO [0.51] U 

ND (0.32J U 

NO [0.2J U 
- --- . 

ND [0.31] U 

ND [0.2J U 

NA 
1.9 

ND [0.2J U 

NA 

NO [0.2J U 

ND [0.36J U 
NA 

ND (0.22J U 
-- -~---- --------

ND [1.3] U 
NA 

ND [0.2J U 
--- ---·----··------ . 

ND [0.25J U 

NA 

6.2 

ND [1J U 

127.00 

716 

ND [0.2J U 

ND[5J U 
ND (5J U 

15 

ND (5J U 
NA 

NA 

NA 

ND [5J U 

ND [5J U 
ND [10J U 

2J 
ND [5J U 
ND[5J U 

ND[5] U 
NO [20J U 

NA 

ND[5J U 
NA 

NA 

NA 

12/07/1994 

0.00 

LHSMW57 
MW-57 

02/08/1996 
0.00 

LHSMW57 LHSMW57 LHSMW57 ' LHSMW60 . LHSMW60 
LHs-Mw-57 · LHs-Mw-57T L.i-fs:r..w:57: · MW-6o LHs-Mw-6o 
OS/20/1998 _, __ oa/21/-1996-r 12/0911994 - 02/0-S/19-9EiT ost2oT199_8 __ 

o.oo· . - o~oif- - i ~-oJ)o --~-- 0.00 ~.- ---o~oo· --
·--·--r-·-·--·--···· ....... -··-------- ·---~---------

- --- --:------~--------------·-+--···-

ND[1]U ND[1]U 10 . ND[5]U : ND[1]U ND[1]U 
No 111 u ND 11Tu - --I'Jo[o~65fuF~No[51iT-T- No 11J u ND11fu-

ND !1J u ND !1J u . I'Jo(o.2]u :· ND [5J u --~ -NDTII u-- I'J6(1ju 
ND f1J u ND [iJD 1--t-JoTo.2J u-,--~No Isfu -~-NoTiTu--: -No[1fu·-
No11Tu --. N5Hfu -~-ND[0.51J u·-;----NA-----~- ND (1JU---T-Ni5[1J u --

.. -- .. . -----------..L.--~-- -------- --------

t:JD [1J U N_l? [1J U __ . "!lJJ0.32J_'-:l_"---~~ _ ND (1J U NO [1J U 
ND [1J U ND [1J U ND [0.2J U NA ND [1J U ND [1J U 
I'Jo I11 u -~- No hlu· -- No- ro.3fjt:T_,.---Nol5TD ND 11J u No [1J u 
No [1j u ND 11J u · · · No-ro:2ru ---No !5)Tf ---;;m 11JD ___ NoTiTO -

------ --- ---· -- -- - ---------- --~--- -------
NA 

NA 

ND [1J U 
NA 

ND (5J U NA ND (10J U • NA . NO (5J U 
ND [1]u- ~ Noro.2nr·--Ni::>r5Ju··-:---N-A-- --~-~NofiTiT-

N~J1IO ·-~o~:2IP~~--~~15tu-=~-~0.T~~~-=--~~~~J1T~~: 
ND J1J U N~ ·----~!_)J~!~- ~--~~---- _ N[)J1J~ 
ND [1J U NO [0.2J U ND [5J U ND [1J U NO (1J U 
No hiu ·· No to.36J u -- --No[20) u~- NoTiTu ___ No!1Tu --

---- . ··-···--·--·-- --~---·-···-······ -··---~·--------------· - - .. -
NA NA 1 NA ND[1JU NA 

No 11fu · ·--NoTo.22lLT-:--No[51D--NoH1U----~Nof1Tli-

ND [1J U 

ND [1J U 

ND [1J U 

ND [1J U 

ND [1J U 

NO [1J U 

. - No [1j tT · NoTf3fu ----------NA _____ - ND 111 u~ -ND m u 

- ------. -- ··-··--

NO [1J U 
ND [1J U 

NA . - --- -NA- --- ------NA- -------Ni5[1]u-- -NA- --

ND 11J u ·- Noio:2]lT :·--NA ----- .,...NoT1Tu_,.--Nof1Tu· 

NO fHO · ---Nr5(0.25]u~-~Ni:i f5]u___ ND [1J u ND [1J u 

NA --·--_---=~N~~=-=-~~~~J~! ~--~~- ~---!'J~=---, ---~-t-J~=~--
ND [1J U ND [0.25J U ! NA NO [1J U ND [1J U 
No r2i u ----- -2.1- ·-r-N_A __ -iNDT1TiT.- NoT2fu-

No n i u -~- -ND-[D.24Tu··r--·N-A - -- ··;--·I'JoT11u·--~-NoTH u· -
Nof1fu · ···- No-ro~2n.J-i ---NA -rr,m 11J u--~TiTu 

NDfifu --·- -r:.fo ro.2]lT~: -NA--~-No 11fu~-. No 11r-u·· 
10.5 

ND [5J U 
890 

2J 
NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 
NA 

530 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

ND (1J U 
ND [1J U 

ND [1J U 
ND [1J U 
ND (1J U 

ND[1J U - NO Ih l.T - · ·No ro.2-9]u~: ~NA--~- ~-ND r1fu-tJ0[1fu- ···· 
--- _________ T ___ ---,---~--------------·1 c) 

l'\.1 
ND [0.67] U . ND [10J U NA ND [0.67J U NO [10J U ND [0:67]-9~~ __ f-J.r?:E~J U- -~"![)J~:67ru:~-Nof1-~fq·- ~ 

14-CHLOROANILINE ND [1.3J U ND [1 0] U NA ND [1.3J U ND [1 OJ U ND [1.3J U ND [1 OJ U . NO [1.3J U . ND [1 OJ U 0') 

0 
0 
0 
~ 
~ 

c.c 



0 g 
~ 
(Jt 
.&'" 

VOCs and SVOCs in Groundwater Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Location: LHSMW56 LHSMW56 LHSMW56 LHSMW57 LHSMW57 LHSMW57 LHSMW57 ' LHSMW60 LHSMW60 
---------------- --------------------------------------- ------ - ---- . - . --- --------- ;-t--;----------1-----~----- --
Sample Number: LHS-MW-56 LHS-MW-56 LHS-MW-56FD MW-57 LHS-MW-57 LHS-MW-57 LHS-MW-57 MW-60 LHS-MW-60 
oaiesampl-ecl:--- -- ---------- - ------- · o8J21i19-96 _1iio1J1s94 ·- 1210111994 · o2/08J1996- -o5i2o/19-98 · o8J21/1996 112Jo9/1994' o2J09/1996' osJ2oJ199s 

oepth (tt.E_-=--==-==~~~~-=~=-~-~=~==~~-~--~ ~=-~-~-~--~-===~-~-~~~=-~--~~:oo- - · o.oo o.oo - -~ _:_~~.~~==_I _ _______'!._~~- __ t_~:_~~-=~-=-t- o.oo -- -r-~~--
~(;-~N_!._PH!~~-N~ ______ _______ ____ ________ _ _, -~~ [O}!)!l} ____ N~ [10] U NA ND [0.75] U t-JD (1g~u _ -~[) [0.7~l':JJ____!!!? (~OLIJ __ j_!JD [0.75) lJ-L __ ND l!~]_l.J _ 
01-n-OCTYLPHTHALATE ND [1.2] U ND [10] U NA ND [1.2] U ND [10] U . ND [1.2] U I ND [10] U i ND [1.2] U i ND [10] U 
DII3ENZOFURAN --- -- - --------- --- ---- - - --- ------ -- _,_N_D_[O:a3) "t.J ---ND(16TD___ NA NO [0.83] -u- -ND(1()j" u- ND [o:-83]D T-f..io[1 0) u---;-ND [0.83] u-r-r.m [1 o]lT-

----- --------- -.. ---- --- -------- -...-------------------~~-~------- --+-------~r- ---------
ND [1] U ND [10] U NA ND [1] U ND [10] U ND [1] U ! ND [10] U [ ND [1] U : ND [10) U 

--:- No[o.B]u --- r-ib naru NA No ro.8J u No I1ol u-----Noro~s]u- ;---No I1ofu-TNiJrO.s]~No r1o]u -
DIETHYL PHTHALATE 

---- --·------------- -------------------------- ---- -- ~-----

FLUORENE 
NAPHTHALENE ___ ------------------------------ - --:--N-D(0.53)u_7"_ -N6[1ofu ---- - NA ·- ND (0.53(iT -ND-[10] U ND [0.53] uTND [10JU~ ND [0.53] U ND [10] U 

---------~----. ·-.-

PENTACHLOROPHENOL 

bis(2-ETHYLHEXYL) PHTHALATE 

-- ·- No-r4.4fu -, -No £50J u · NA NP £4.41 u - ND-£51 l.f ___ -No-[4.4]u_T_No £5oTu : Nor4.4fu ____ ND[S]u--

No-ro.92Ju ND(1oju NA -ND[0.92]_U_ -Nb-(1o)U ___ ,_ND(0.92fii ___ : --2J- -1ND(o-:-92)ui ND[10]U-

0 
N 
00 
~ 
--..] 
0 



Location: 
------ - ---------------
Sample Number: 

-- -------------- --- ----------------··------ -------------- --

Date Sampled: 
-------------------·- -

Depth (ft.): 
voC.Arfl..EORGANIC-COMPOUNo-s-:-t:INfTs:-liG!i.-

1,1, 1-TRICHLOROETHANE 

1,1 ,2-TRICHLOROETHANE 
1, 1-DICHLOROETHANE 

--·- --- -·-·· --------. 

1, 1-DICHLOROETHENE 

1 ,2,3-TRICHLOROBENZENE 

1 ,2,4-TRICHLOROBENZENE 

1 ,2,4-TRIMETHYLBENZENE 

VOCs and SVOCs in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

LHSMW60 LHSMW60 . LHSMW60 LHSMW60 

LHSMW60D LHSMW60DRA 1 FD LHSMW60 LHSMW60RA 1 FD 
- -- -- ---~ 

05/23/2000 05/23/2000 05/23/2000 05/23/2000 
-- ·--

0.00 0.00 0.00 0.00 

LHSMW60 . LHSMW60 : LHSMW61 LHSMW61 
·-------------------r--.---.:. --~--~---~-----------
LHS-MW-60 . LHS-MW-60 ! MW-61 1 LHS-MW-61 
- ------------ -~ ......... ---------~------------~----~--
08/21/1996 . 12/11/1994 : 02/11/1996. 05/20/1998 

----·--- ------+---------------+--·---- ------i-----------
0.00 . 0.00 0.00 i 0.00 

- -- - ·---~-------------·'- -----------+-------------
ND [11 UJ ND [100] U ND[11 UJ ND [1001 UJ ____ 8.7 __ : _ ND [51 U ; ND [11 U _ ND [11 U 
No-i1TuJ No-t10oro -- No [1 1 uJ -ND [1 oo1 ui --No fo-.ssflfT -NoT51u- , ND [1 1 u 

1 

ND r1 1 u 

ND r11 uJ ND [10o1 u ND [11 uJ ND [1oo1 uJ : --_ ND [o.2ru -:. ~H~J~f~_----!-JpJ1}~~L~~T1fg-~_ 
ND [11 UJ ND [1001 U ND [11 UJ ND [1001 UJ ND (0.21 U I ND [51 U ND [11 U I ND [11 U 

-- ---··----- - -- ---- -- ---------- --------+------------~·----------L----~--

ND(11UJ ND[1001U ND[1)UJ ND[100]UJ ND[0.511U' NA • ND[11U : ND[11U 
- - .. ---· -------L----·--·----~-'--·-----------------

ND [11 UJ ND [1001 U ND [1] UJ ND [100] UJ ND [0.32] U ! NA ND [1] U . ND [1] U 
ND [1] UJ No [1ooj u No[1j uJ ND-[10ci] u:J ·- No[o.-2fi.J--c-----NA--~, -N5-[1)u1-No[1)LJ 

---------------ND[i]UJ ND[1ClO]U- ND[1]UJ ND[100]UJ ____ ND[0.31]U! ND[51U ND[11U ND[11U 
---------~---

1 ,2-DICHLOROETHANE 

1, 2-DICHLOROPROPANE ND(1]UJ ND[100]U ND[11UJ ND[1001UJ ND-[0.2fU--~--ND(sju--:-ND[1~--ND(1fU-
ND [5) UJ ND [500] U N0(5J UJ ND (500)UJ- ----- ---NA -- -~--ND [10] U - NA t ND [5] U ACETONE 

------------- -----------------~-----

BENZENE --- -------------- - ----- ----- N-o11Tl.JJ ND r1ool u ND t11 uJ No r1oorul- ---No-[o.2YD-~---N5-[5J u -~ NA -r--ND r1 1 u-
BROMODICHLOROMETHANE ________ Not1Tl.Jj-- Nor1oo]u ND[11UJ Nof1ooJuJ _______ ND[o.2JD-iND[51u ~ NDr11u : ND[1 1u 

------ -NA NA NA - NA --- - ~-NA _____ i_ND 15fu ---~ NA ---NDT1TU--
---------N-or1fuj - NO [100) U ND [1] UJ ND [100fUJ ------No(Q.2ju1 ___ ND [5JU-+-ND(1] U ND [1] U 

CARBON DISULFIDE 

CHLOROFORM 
Not2TuJ No [2oo1 u No [21 uJ - ND r2oo1 uJ ---No-[O~sn.J:---No[20J u ~- ND r11 u , ND r1J u 

- . - - ---- -·- ·- -- ---- ---·- -- --· ·- ~- ----· ---~--+ -- -----~-

NA NA NA NA NA NA ND [1 1 U . NA 

DICHLORODIFLUOROMETHANE 

M,P-XYLENE (SUM OF ISOMERS) 
N6[2fuJ ND [2001 u -·--ND-[21 u~i ·- ~No r2o6YuJ --No[0.22)l.J---+- ND (51 u : ND [1~-No [11 u--- -~--------~---

METHYLENE CHLORIDE 
NAPHTHALENE ND [1 i OJ ND [1 oo] u ND [11 uJ ND [1 oo1 uJ No-[{3j u ·- --- --NA--:-No[1Tu--~--No[1rl1 ___ _ 

___ !J_A_ ____ NA _. _~~---~-~A_ ---+ _---~~~-~~~~~-:~-~==--=-~~~~~====--B~-~-~--~DfijU-t:J,A.-~ 
~--------------~ 

0-XYLENE (1 ,2-DIMETHYLBENZENE) 

ND [11 UJ ND [1001 U ND [11 UJ ND [1001 UJ ND [0.21 U NA ND [1] U 
1 

ND [11 U 
---------- --------- ---- ·--t --···----- ------------ ------·-----~----, -

ND [11 UJ ND [1001 U ND [11 UJ . ND [100] UJ ND [0.251 U . ND [5] U ND (1] U ! ND [11 U 

P-CYMENE (p-ISOPROPYL TOLUENE) 
--------~-----~----- -- ---·---- -----

TETRACHLOROETHYLENE(PCE) 
------~--NA- - --NA- -- NA-----c ------NA~ ---------NA---~---ND[5fUT NA : NA~-~-----

TOTAL 1 ,2-DICHLOROETHENE 
---,ND[1]uj ND (1ooYu - 2.8 J ~· - -1oo J-- ------N-o-[0.25]l.l-r---NA----------: ND [11 u 1 ND [11 u 

ND[1)UJ ND[100] U --;- ND (1flJ:f i ND[100fl.Jj _____ ---2------c-----NA--~ND[1j~D[2TU 

---------~~--~-------·--~--

TRICHLOROETHYLENE (TCE) 

TRICHLOROFLUOROMETHANE 
ND11H1:J · Nofioo]u- -· -NoHYuT --r:.fo[1oofDT ____ No[o.-24]t::q--NA ND [11 u ~ ND r1 1 u 

---------·- - --------------------------~---- ---- - ·- -- -----·· -- --- --- ~--· -- _______________ T ____ ·- -------·-- ·---------l------ ~ I 
cis-1,2-DICHLOROETHYLENE ND[1]UJ ND[100]U 1.7J : 630J* : ND[0.2]U i NA 

1 
ND[11U! ND[1]U 

VINYL CHLORIDE 

t::s~~2~~~HN~J;~ETHENE-=~~=--==-~- ------~=~==:~-~~Ht-BT=----- ·~~ H~~~- _=;_~~~Ri~f~-~~gg~~flli------- :g-;0~~2~1 ~ 1- ~~ : .~~ ~~~ ~ ! ~~ ~~~ ~ 
---- -~=-=·=--- ····------~----~-===-====-~~=:~=:-~=~==-=---- ~-:~- _: -- --- -- =-; --= ---- - - .....••... -_- -- ~ ~~====-=--=t=:-_ ---.----:-----

t~:~M~t~~~~:~~T~~~~~~c ~?M~-~~~_!)~ .. ~~_I_T~_: UG/L_ ' - NA NA NA NA : No-(()j57]u-r--No[16)D-~N-D-[0.67] u1-N-D [10)U 
4-CHLOROANILINE --- ------- --- - NA NA NA NA . . NDT1:3Yu _, -- ND-(1oflrTNo·[~3JUfND [16ju . 

0 
0 
0 
~ 
Ui 
I .. \ 

0 
tv 
00 
....... 
-.] 

~ 



Location: 
~--- -------

VOCs and SVOCs in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

// 

LHSMW60 LHSMW60 LHSMW60 LHSMW60 LHSMW60 I LHSMW60 , LHSMW61 LHSMW61 
Sample Number: 
---~- --~-- - ------------- ----------· 
Date Sampled: 

LHSMW60D LHSMW60DRA1FD LHSMW60. LHSMWSORA1FD. i...HS-MW~SOiL.:HS-MW-60·:--Mw:s-1- t-i.jis~MW~61-
--;_os12312ooo - - -o5/2312ooo os12312ooo os/2312ooo ---- -, o8t21/19s-s-+--12111!1994T02J11i19-ssrosi201199s-

---------------------- - ·---- ----
Depth (ft.): 

_____________________________ -· --- --------· . -- - --- -- ·----- ------r----·-----·-+·------------~-----------
0.00 0.00 0.00 0.00 0.00 0.00 i 0.00 I 0.00 

------------·-- ---------------- --
ACENAPHTHENE 

01-n-OCTYLPHTHALA TE . 
------ -- ------------------- -----------~ 

OIBENZOFURAN 
OIETHYL PHTHALATE 

FLUORENE 
--- -----·----- --- ---------·------

NAPHTHALENE 
-------------------------

PENTACHLOROPHENOL 
bis(2-ETHYLHEXYL) PHTHALATE 

0 
('_~ 

0 t' ', .-
Crt 
N 

------------------- "--- ----·-- ·-·---

NA NA NA N.a: - -; ND(0~5)u-l -NO [10)U~;-NO [Q."75)T.JT-ND-[10) U--- ---- :----- -- -- --- ---- --+---=-- _________ _j___ _____ ~---+--~ ------ --·--

NA 
NA 
NA 
NA 
NA 
NA 

-----+--- --- ---- -- -- ---

NA 
NA 
NA 
NA 
NA 

NA 
NA 

NA NA NO [1.2] U i NO [10] U 
1 

NO [1.2] U ; NO [10] U 
NA - ·-· NA - ---+-No[o.a3J u r--No [1o]uTNo ro.a3]lJTNo[1o] u -
NA NA . NO [1fu---'--No(1ofU-·-;--NO [1fl.i--~---ND(10)u 
NA NA Nb-fo.sfu ·:---No Hofu_, __ No-ra:·aYtTT--No[fofu 
NA NA- · No-[o.s3)u!ND-[1oJ u -~No ro.s3]V--NoT10]lJ 
NA • N.A. - ~- No-[4.4)_u ___ No rsoiu ____ No[4--:-4fu-r-- Nl:>[s]u-
NA -- -· NA ----- NO [0.92fu~-4-J ___ NO [0.92] U; NO [10) U 

0 
N 
00 
~ 
......} 

N 



0 
0 
0 
!.l-A 
en 
~ . 

Location: 
-·-----~-- - - ------------ --- --------- ---· ----- -

Sample Number: 
-- --·------ -----~------ -----------~- -----
Date Sampled: 

----------------~------------

Depth (ft.): 
---- ----------~-------------. -------------------------------
VOLATILE ORGANIC COMPOUNDS- UNITS: UG/L 

-------- --·-- .. 

1,1, 1-TRICHLOROETHANE 

1,1 ,2-TRICHLOROETHANE 
----- -------- -----
1, 1-DICHLOROETHANE 
----------- ---~-------------- ------
1, 1-DICHLOROETHENE 

1 ,2,3-TRICHLOROBENZE NE 

1 ,2,4-TRICHLOROBENZENE 

1 ,2,4-TRIMETHYLBENZENE 

1 ,2-DICHLOROETHANE 

1 ,2-DICHLOROPROPANE 
------------

ACETONE 
----- ----------···-- -------------
BENZENE 

BROMODICHLOROMETHANE 

CARBON DISULFIDE 
--------------------------

CHLOROFORM 

DICHLORODIFLUOROMETHANE 

M,P-XYLENE (SUM OF ISOMERS) 
~--------------~--- --------------------- - --

METHYLENE CHLORIDE 
--~-·----------------- ------. --~-----------

NAPHTHALENE 

0-XYLENE (1 ,2-DIMETHYLBENZENE) 
-----------~---------

P-CYMENE (p-I SO PROPYL TOLUENE) 

TETRACHLOROETHYLENE(PCE) 
--------- ------

TOTAL 1 ,2-DICHLOROETHENE 
----------~--------------- ·------------
TRICHLOROETHYLENE (TCE) 
TRICHLOROFLUOROMETH_A_N_E~-

VINYL CHLORIDE 

cis-1 ,2-DICHLOROETHYLENE 
n--PROPYLBENZENE -----------------------

trans-1 ,2-DICHLOROETHENE 
- ~-- --- ---- -- -- ----

EMf-VOLATILE ORGANIC COMPOUNDS: UNITS:-UGJL 

-METHYLNAPHTHALENE 
-- ------~----- - -~- ---- - -- ----~--- ---

•-CHLOROANILINE 

VOCs and SVOCs in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

LHSMW61 LHSMW61 LHSMW61 . . 
LHS-MW-61 LHS-MW-61 LHS-MW-61 FD 

08/15/1996 

0.00 

NO [0.2] U 

NO [0.65] U 

NO [0.2] U 

NO [0.2] U 

0.56 

NO [0.32] U 
--- -------------- -
NO [0.2] U 
- - ------- -----~- -~ 

NO [0.31] U 
- - ------

NO [0.2] U 
----- --- --
NA 

-------------- --- -
NO [0.2] U 

NO [0.2] U 

NA 
------------- ~ 

NO [0.2] U 

No [o.36fu • 

NA 

NO (0.22] U 

NO [1.3] U 

NA 

NO [0.2] U 

NO (0.25] U 

NA 

NO (0.25] U 
- -- -- -------

NO (1] U 

NO [0.24] U 
-- ---------- ·------ ~---

NO [0.2] U 
-- ----·---------4 

NO [0.2] U 
--· ------- -- ~-

NO (0.29] U 

-· -- - --~- --~- t 
NO {0.67] U 

NO [1.3] U 

12/10/1994 

0.00 

NO (5] U 

ND[5]U 

NO [5] U 

NO [5] U 

NA 

NA 

NA 

NO [5] U 

NO [5] U 

NO [10] U 

NO [5] U 

ND[5] U 

NO [5] U 

NO [5] U 

NO [20] U 

NA 

NO [5] U 

NA 

NA 

NA 

ND[5]U 

NO [5] U 

NA 

NA 

NA 

NA 

NA 

NA 

NO {10] U 

NO [10] U 

- ; 

12/10/1994 

0.00 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NO [10] U 

NO [10] U 
0 
l'V 
CY) 
f-\ 
-~ 

w 



0 
0 
0 
;..~ 
~/1 

Location: 
- ---- - ----- ---· ·-·-- ·--- -------

Sample Number: 
-------- ---------------------- ----------
Date Sampled: 
----- --- --- ----·------ -- ---- --- ------ -···-- -----

Depth (ft.): 
---------- --------· ------- --- -------------
ACENAPHTHENE 

01-n-OCTYLPHTHALA TE 
------~--· ------
OIBENZOFURAN 

OIETHYL PHTHALATE 
----- ------

FLUORENE 
---------------- ----------------- _____ , __ -------

NAPHTHALENE 
------------------ --------- --- ----
PENTACHLOROPHENOL 

bis(2-ETHYLHEXYL) PHTHALATE 

VOCs and SVOCs in Groundwater Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

LHSMW61 LHSMW61 LHSMW61 
·-

LHS-MW-61 LHS-MW-61 LHS-MW-61 FO 
-·-----

08/15/1996 12/10/1994 12/10/1994 
····-

0.00 0.00 0.00 

NO [0.75] U NO [10] U NO [10] U 

NO [1.2] U NO [10] U NO [10] U 
-----

NO [0.83] U NO [10] U ND [10] U 

N0[1]U NO [10] U NO [10] U 

, ___ NO [_0.~] U NO [10] U NO [10] U 

NO [0.53] U NO [10] U NO [10] U ·-

NO [4.4] U NO [50] U NO (50] U 
---- ·-------. -

, NO (0.92] U 7J 1 J 

0 
N 
00 ... 
~ 
~ 



Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: 105 105 105 47WW01 47WW01 47WW01 47WW01 47WW02 : 47WW03 
47WW01 47WW01-~~-4iWVio1~QC r47wwo1 QCFD~47Wwo2 -l-47WW03 

-~-~ --~-~~~-·--·- ~---- ~-· ------C---------~ 

------~---·---·------~ ------

Sample Number: MW-105 105 LHS-MW-105 
-- ·-----------~---- ---
Date Sampled: 02/13/1996 05/18/1998 08/22/1996 09/29/1998 i 11/07/1998 11/07/1998 11/07/1998 . 11/04/1998! 11/05/1998 

~~-- ~~--~~----~ '--~ ~ ~ ~~--~------ ~-r~~~-~--------~~--~-- -~~--~----~·~+-·-·----~-~ 

0.00 0.00 0.~-~-- ~ -~--~0()_ ___ -· ~ -~~~~ ~ 0.00 
------------
Depth (ft.): 

. ~ 
0.00 0.00 0.00 

------------------ ~-------- ---- -- -~--

PESTICIDES - UNITS: UG/L 
- -------------- - ------------------------ ----------- --~-- --~ ----------- ·-------------

NO DETECTED COMPOUNDS NA NA NA NA NA NA NA 
----· -- ~~---~---------~------~-- ---....,...-----~ 

POLYCHLORINATED BIPHENYLS - UNITS: UG/L 
--~-------- -- ·--- --------------------- ----------------------------- ----

NO DETECTED COMPOUNDS NA NA NA NA NA NA NA 

HERBICIDES - UNITS: UG/L 
NA NA NA NA NO DETECTE_D.COMPOliND-S -~- ~~-~-~------ NA 

- -- -------------------. 
NA NA NA NA 

----------- --~----------------

DIOXINS AND FURANS - UNITS: PG/L 
- ---------------------- -~------------------ --~-----~ 

OCTACHLORODIBENZO-p-DIOXIN NA NA NA 20.266 NA 29.909 U 20.279 J NA NA 
--------------------------------- ·- ------- - - -- ---------------- ---- ----------------- .. --------~- -~--------------

TETRACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NO [1.883] U NA NO [1.269] U 1.256 NA NA 
--------···---- --- . ---------------------------------------- ---· - -- ------- --- -------- --- ---- ------ ----------------.--------~-

EXPLOSIVES - UNITS: UG/L I ~-~~-~----- ·----~~----~-~---~~ --·~ - ~~ -~- -~ ~~- ··-- -----~ -~-

1 ,3,5-TRINITROBENZENE NO [0.26] U NO [1.3] U NO [0.26] U NO [0.39] U NO [0.39] U 
2~4.6=TRINffRoro-cut::-NE--~- -~- ----------- ~ -- No ro.13J u · No ff3J u No ro.13J u No r0.26fu : No [0.-26fu -~ 
2,4-oiNITRoToLuENE - --~--~--~------~------ No ro.13J u · ND[1.3] u No fo.13J u ND[o.~.26Ju·:-Nof6.26]u-· 

2~-DINirRoToLDE:NE:-~----------~----~----~~ ~- No ro.13l u· No f2.6J u ND ro.13J u No [o.26YD- Niiio~26Tu 

2-AMINo-4.6=-rnNifRoToij:J"E-tJE---~-- ~----- _ No [o.13(u ~ No [2.61 u No [o.13J u ~~ No[o.-f3f\T~-NoT0.1"31 u· 
2-NITROTOLUENE -------~~--~-~---------~-- ~ NO [0.26j u. ND [2.6] u NO [0.26] u - ND-[D.26ju·r ND-[0.26] u~ 

3-NITROTOLUENE . --~~~--~-------- -~-- ~--- ~ -NO [0.26) I.J' NO [2:6) u NO [0.26) u NO [6.26] lJ -~ ND[0~.26J li. 
4-AMIN0-2,6-DINITROTOLUENE~ -------- - - ; Nb ro.13]lT~f..m f2.6J u ~ ~ No ro.13J u No [cf13J u ~~ No-{o:13J u 
4-NITRoToLuENE-~--- -~~---------------~~-~- ~-ND [o.26]u 1 No r2.6J u ~~No [o.26Jif ~ No [o.26]~u r No[o:261 u · 

i=fExAt:tvoRo:1.~3~s~:TRINITRo-1 .3~~s-TRIAZINE -- ~ ND ro~26] u: ND~[1.3J u No [o.26l u ~·- Nofo.26] l.n No-f6.26i u· 
------~--~~~~-- ~--~~~-~ ~- ---~---~-~----~ -··- -j----· ·-----~-~~~ L~. -~ ~-~-- ~ ~~ ··~ - ~~ ~ ~ ~ ~~ ~ ~ ··-··- --• ·····---~~~--~~--~- • 

NITROBENZENE i NO [0.13] U ND [1.3] U NO [0.13] U NO [0.26] U i ND [0.26] U 
OCTAHYDR0-1 ,3,5,7-TETRANITR0-1,3,5,7-TETHAZOCiNE~ - 1 ND (o:26jli'-ND (1".3] u· NO [0~26) U ~ ND(0.26)u 1 N6(o.26j0. 
TETRYL___ ---------------~-~----- ----iN~ofo~13Tu:-~Nrf[2:sru · No [0.131 u ·-Nora-:-26TD~fNo-ro:26JiT ~~ 

0 
0 
C} 
i~· 
(. l 
C./t 

-------- ·-··---- ~~~-~-~----~~~~--------! 

NA --~-~ NA _______ ND -[0:39T~~3S] u 

NA ___ ------~NA NO [0.26] u I NO [0.26] u 
NA-~ -~~-- --NA ___ -- ND[0~6ju'Ni5fOT6fU 
NA --- ~------NA-~--- ND [0.26]lT NO [0.26] u 
NA~----~---~NA _____ r;.m [0.13(u'No [0.131 u 

--------------.-----------------------

NA NA NO [0.26) U : NO [0.26) U 
NA · · ·--- --NA ___ tJo[026fliTNo [D.26fD. 
NA~~-~----~-~ NA ND(0.13]UiND(0.13]U 
NA ------~-----NA--~~-ND [0.26) U i NO [0.26] U 
NA ~ -- ~ ~--~-NA ____ -~ --~ND[0261u fNo-[0:2sTu 
NA -~------NA~----, No[0.26)DTNo[o:-26J u-

NA · ~ ~ ~NA-~--P:Jo-[o.26]u I ND[Q.26flJ-
NA ~ · ----~r:JA----~e:qo.26]uiNo[0.26J u 

0 
l\:) 

00 
~ 
--J 
CJ1 



(~ 
(~ ,, 
*~ 
t-1 
(}": 

Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: 47WW04 47WW05 47WW06 
--------~----~ ----~-- ---~- ~-·----~---

s_~_!!!ple_~_~f11be~---------------
~~~-~.!_mpl~~=- .. ___________ _ _______ _ 
Depth (ft.): 

47WW04 47WW05 47WW06 
-- -,--11-/osif99a ;- 11/09/1998 11/06/1998 

o.oll"-- -, -- o.oo - 0.00 
--·r-· 

------ ---~~---~---

PESTICIDES - UNITS: UG/L 
' - -1--

NO DETECTED COMPOUNDS NA NA 
- ----·--·<--

-·--·------------ -·---- ·------ -------- -----·-- -- ---- -

POLYCHLORINATED BIPHENYLS - UNITS: UG/L 
----------------------

NO DETECTED COMPOUNDS NA NA 
------------ ---···------·-

I ---------- --- - ----- ,.... 

HERBICIDES -UNITS: UG/L 
-- -·- --~---------- ------

NA NA NA NO o=ET=E:c-::cC=T=Eo=-=-co·MPOU_N_D_S ----- ----

_,_ 

DIOXINS AND FURANS -UNITS: PG/L 
OCTACHLOROOIBENZO-p-DIOXIN NA NA 18.224 u 
TETRACHLORINATED DIBENZOFURANS, ("fOTAL) ----- - --·- --------- ------ -- ------ -------

NO [1.397] U NA NA 

47WW07 
47WW07 

11/06/1998 

.. 

0.00 

NA 

NA 

NA 

NA 

NA 

47W'II·I_~! - ·--~!._~~8 ' 47WW09 47WW11 I 47WW12 
47WW07REFD 47WW08 47WW09 47WW11 i 47WW12 

11/06/1998- - f1/()4l1998 11/04/1998 11/07/1998! 11/04/1998 
·-------- ---- ______ J_ ____________ _ 

0.00 0.00 ! 0.00 I 0.00 0.00 

···~· ~i~i=~~~~~~j~~:~ NA 

NA 

... :~.:~~=~==-==-_r=-=----~------
NA ______ --~~- • NA i NA : NA 

NA 
NA 

-- -- -----~------l---~-------_;_·------~---
NA NA NA NA 

--NA·----'---NA __ . ___ NA---+---NA --
-----+------------------------------------- ---· -------- --- ---- -- -- ---- ______ : ------+- ---- _j__ ___________ _ 

EXPLOSIVES -UNITS: UG/L 1 

1,3,5-TRINITROBENZENE ---- ---------- --------- -:-No[0.39ftT-No(o.3-9ju. NO [0.39] U NO [0.39] UJ NO [0.39] UJ ND[0.39)U~ND [0.39] u1 NO [0.39) U' NO [0.39] UJ 

2,4,6-TRINITROTOLUENE _ _ _ ___ _ _ _ __ __ - ~-~ ~~ f6.26TlJ ~-t-J~ (0.26] U: NO [0.26] U :NO [0.26] UJ NO [0.26] UJ- :-ND"(61-~LU i ~I? [0.26] ~0 ~~6] U, NO (6~6jl:i:f 
2,4-0INITROTOLUENE __ ~~_10:~6) U _N£?J0.2~)U. NO [0.26] U _NO [0.26] UJ NO [0.26] UJ _NI?J~~~~~ NO [0.26] Ui_ ___ ~~~-~: NO [0:26] UJ 
2,6-DINITROTOLUENE NO [0.26] U NO [0.26] U NO [0.26) U NO [0.26] UJ NO [0.26] UJ NO [0.26] U i NO [0.26] U . 1.4 I NO [0.26] UJ 
2-AMIN0-4,6-DINITROTOLUENE --ND(O:f3]Lf~ND[0.13) U. NO [0.13] U -NO [0.13] UJ NO [0.13] UJ ·-ND[0~13)u I NO {0.13] U. NO (0.13] U; NO [0.13] UJ 

2IDROTOLuENE-------=-~-=---~ -~- _ --- - _- ~~~-~ fJ~j~26T"t_(~o (0.3_6ju: NO [0.26] u : Nb [0:2~j UJ: NO [0.26] UJ :-~~ [0:261_U fN£l[D.26f_~j_~ [0.26] tD NDJ0.26J UJ 
3-NITROTOLUENE NO [0.26] U . NO [0.26] U NO [0.26] U NO [0.26) UJ ' NO [0.26] UJ • NO [0.26) U! NO [0.26] U I NO [0.26) U ! NO [0.26] UJ 

4-AMIN0-2,6-DINITROTOLUEN~--~:=--=-~-=--~-- ---~:=--=:"fJ~[o:~~iQ=~~~:13) u: NO [0.13] U :NO (0.13) UJ: N~ (o.13)l)J_::_~~(O.!~Jlfj _NO [0.13] U I N_E_!~~3] U ~NO (0.13] UJ 
4-NITROTOLUENE ND [0.261 u ND [0.26J u No [0.261 u No [0.26J uJ No [0.261 uJ ND [0.261 uf NO [0.261 u 1 ND (0.26) u i No [0.261 uJ 
HEXAHYDR0-1,3,5-TRINITR0-1~,5-TRIAZINE ___ -- - -- J--~{5(6:26] U lf'Jo-(0.26) U. NO [0.26) U . NO (0.26] UJ. NO (o.26j uJ :-ND(0~26)U NO [026] U 

1 
NO (0.26JU--r-ND [0.26]W 

!JITROBENZENE - ~---- H-- ------- ----j ~~T~~26f~I~~ ~~:~~L9-~ NO [6.26] iJ :N~ !~:?6] u~_ :_ N~ t~:~6i UJ ~-~£>:~3_~L~1 N[) (0.26]iJtND[0.26fuTNo[026]UJi 

OCTAHYDR0-1 ,3,5,7-TETRN.JITR~~-!_.3,5_?-T_~']"RA~~~IN~ ___ : t-J~-!~-?~l_l!~t-.1~ 1~--~~l.lJ ..... N[)[~-?~J u . N[)J~-~~J lJ~; N~ ~:2~)l)~_ ,_N[) [0.26] u I NO [0.26] u t NO [0.26] u' NO [0.26] UJ 
TETRYL ~ NO [0.26] U ~ NO [0.26] U NO [0.26] U NO [0.26] UJ • NO [0.26] UJ ~ NO [0.26] U NO [0.26] U i NO [0.26] U ! NO [0.26) UJ 

0 
f'-' 
00 
~ 
--.1 
0') 



Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: 
Sample Number: 
-- ·-·-- -- --------------- ~----------- ----------------- . ---------. 

Date Sampled: 
---------- - - -- ----------
Depth (ft.): 
--------------·-----------------------
PESTICIDES - UNITS: UG/L 
----~---------- --~---~---- ---------------
NO DETECTED COMPOUNDS 

------------------

47WW12 47WW13 47WW14 47WW15 47WW16 47WW17 : 47WW;~s~ 47WW18 : 47WW19 
. 47WW12REFD; 47WW13 47WW14 47WW15 . 47WW16 - 47WW17-- 4iww18-- ~47WW1S-r-47ww19-

f1io4ii 998- t 11/0411998 11104/1998 11/04/1998 . 11/04/1998 : 11/09/1 !1!18 s/2911998 ,11/06/1·isi 11/06/1998 

o.oo _____ o.oo o.oo o.oo o.oo _ _o.oo _ j __ o.oo __ t---~~E.-+- __ o~~~-
1 I 

·-- -----~- -· . • - --~~-~---~----1- ----- -

NA NA NA NA NA f\J~----t NA NA ~-~~--
1 ' - -----i·-·. 

-- -- -~---- _________ j _______ --1 -· ------
NA NA NA NA NA NA i NA ' NA ' NA 

POLYCHLORINATED BIPHENYLS - UNITS: UG/L 
---- --~--· ------------ ----------
NO DETECTED COMPOUNDS 

-----------------------------------------

HERBICIDES - UNITS: UG/L 
-·-,----- -----!- -

NO DETECTED COMPOUNDS NA NA NA NA NA NA NA 
N~----NA __ _ 

1- --------~----

------------- --·--- ------- -----
DIOXINS AND FURANS- UNITS: PG/L i i 
-·------------------·----·------ -··. ---··---- .. --···-. . - ·-· ---- ·- ------t-----------;------~------···--------·-

OCTACHLORODIBENZO-p-OIOXIN NA NA NA NA NA NA , NA : NA • NA 
TETRACHLORINATEO OIBENZOFURANS, (TOTAL) NA - -- NA NA NA NA -NA----l- NA __ _,__NA·--------r--NA ----
----------------------·-----. ·- - ---. --- -------- . ~--- - - ----·--t-------t-----------+-----·-····- ---
-~-------------------------- ··- -·-- - - -- ----1---------~---. --------t------------
EXPLOSIVES - UNITS: UG/L I ; 1 

1 ,3,5-TRINITROBENZENE ··-- ---- -- NO [0.39jlf --NO [0.39] U-NO [0.39] U- ND [0.39] UJ ND [0.39] U-NO (o.39)ufND(0.39fUtNo-(o.39fDTNo[0.39)0 

~:::~:~~~~~~~~~~NE . n- ~~ ~~ m~ -~~ ~~ ~:: ~. ~~ ~~ ~:: ~ .• ~~ ~~ ~:: ~~ • ~~ ~~ ~:: ~ i ~~JH*~~~~ ~:t~i~~!f¥si~ I ~~ ~~~r~ 
2,6-0INITROTOLUENE ... _ ND[0.26] U NO [0.26] U ND [0.26] U ND [0.26] UJ NO [0.26] U _NO [0.26] U fNO [0.26] U 

1 

NO [0.26] U i NO [0.26] U 

~=-11.-~~o-4,6-0~fi!TRC?_T~~I..J§.~~-- __ _ · ,_--No [o.1-3]1J ~-~-No to.13J u: ND [0.13J u. ND [0.13J uJ :No to.13fu ~No-!0._!3[~!-No @:13l~§[o.13J u 
1 

No[o]~Q 
2-NITROTOLUENE •n-- ---U NO [0.26] u -~0 [0.26] u. NO [0.26] u. ND [0.26] UJ t NO [0.26_] u 

7
NO !O.:~~L~L~~ [0.26li..J I NO [0.26] u I NO [0.26]1J 

::~~~~~~~~!~~ROT_6Lu~NL --=~ .• -. --. -. . .... ~~ lm! ~ • ~ ~~~~ m ~. zg ~~ m~ .~~ ~~ m ~~·• .~~ ~~~i! .~ .•. z~ ~~~! ~~~~~ m~l! ~!I ~~· ii~~ 
HEXAHYDR0-1 ,3,5-TRINITR0-1 ,3~-=l-RIAZINE -- __ n ___ - - - --NO [0.26] U- · ND [0.26] U ·ND [0.26]tT ND [0.26j LJJ · NO [1i26j U. ND-[b.26fufND-[0:26] U ND-[0.26] U ND-[0.26]-U 
NITRosi:NzENE ___________________________ ---------- - · -No [6.26] u ~No [ci.26J u · l'io [o.26J u: No [o.26i uj; No ro:26]u- No-fo.26J u 1 No[0.26] u No [o.26fUTNo-fo.26J u 
~~"!"£HYoRoi}.5!?:.-r~!~~er~~~~~:~~:~-r~~~§~~-l: : ____ ~~!o_.?~fu _ ~- N~ !o.2611J~ N~ [o-3?!~-~~ ~~?tiJ~~ N[) 19~~!~: ~~I~~iQ:fNo_fD.26TiT -~!?_fo.26Fi[~D -[0.2~1 u 
TETRYL NO [0.26] U : NO [0.26] U . NO [0.26] U, NO [0.26] UJ: NO [0.26] U, NO [0.26] U i NO [0.26] U NO [0.26] U j ND [0.26] U 
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Location: 
-------- ---· ·-----~---

Sample Number: 
--·--···-~-------------

Date Sampled: 
--------- - --------
Depth (ft.): 
PESTICIDES - UNITS: UG/L 
NO DETECTED COMPOUNDS 

Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

47WW20 47WW20 47WW21 47WW22 47WW23 I 47WW23 i 47WW23 47WW24 47WW25 
,- -47WW20 47WW20FD 47WW21 47WW22 47WW2J -- 47WW23REFD:--47WW23 47WW24 47WW25 

________ ~---~----- _____ ----~ :~"} 1/o5J199s-- --111o~/1~~-~~- : 1110511 ~98. ~ 111051~ 99~ :_ o~~~~~~ ~-~~:- -~!~911 ~~ 1/0511998 • 1212012ooo ~l!~120~~ 
0.00 0.00 0.00 0.00 0.00 0.00 --+ 0.00 +-- ~-~, ----~-~0 __ 

NA NA NA NA ----- --~- NA--+ NA NA NA 
··-----·- ---~-- ---~-+-----------'- --~----~-1 

POLYCHLORINATED BIPHENYLS - UNITS: UG/L 
NO DETECTED COMPOUNDS . NA NA NA NA NA NA NA NA 

I ------------~~-------------~-------- ------- _,_ -----

HERBICIDES - UNITS: UG/L 
----------~--- -·--·--------- -'- --- __J__-------~------

NO DETECTED COMPOUNDS NA NA NA NA NA NA NA . NA NA 
------------- --------- ·-· 

--------~---- --------~·-·- -- ----------- ---·----------- -- ------------------...-------- ----

DIOXINS AND FURANS - UNITS: PG/L 
1 0CTACHLORODIBENZO~p~DIOXif~f---- --------- 8.469 UJ 22.714 U NA 

NA 

NA -~ ---NA--~---- -- j;iA ______ NA·----N~------NA __ _ 
----- - __________ ___)_ _____ --- - -------------

TETRACHLORINATED DIBENZOFURANS, (TOTAL)- ---- - -- --f..fo-[{495) u-·-No(2:21-i)U NA NA . NA NA NA NA 
t---------- ------ ----~----------- ----------------------------------------------- ----------- ---------- --- ----------

1
EXPLOSIVES- UNITS: UGil.. -

1,3,5-TRINITROBENZENE 
2,4,6-TRINITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 

1
2-AMIN0-4,6-DINITROTOLUENE 
2-NITROTOLUENE 

- -- ---- -- -·. 

No [0.39J u NA -'Ntf[0.39J u _No (o-:39J u·No f0.39fu~---No [0.39]"u it·.f6{o.39fu~-No[o.1J u --~-m [o.1FT 
No [o.26i u NA - ·· - 'No to.26f u: No ro:2s]u ~-I'Jofo.26] ui- No [o.26fu--!No[o.26]LT:-f'J-o-[0.-3fu--.-NoTo.-3TiT 

No (o.26J u --NA :No [<f26fu' No[o.2s]i.J)No"[o:26J"u ~ No to.26ft:J fNo [ci26TurND [o.21 -u--:--No (o2fu 
ND [0.26) U NA - ' No(0:26] iJ' NO (o:26jT.I :-NO (0:26) U~-ND(o-:26) U ! NO [0.26fUTNj)((),3]~-ND(D.3fU 
ND [0.13jTJn-- NA- --·No{0.13) U. ND-(o:13)Uft,fo(0-:13)U-:----N-O [0.13] U ·NO [0.13] U! NO [0.3] U · NO [0.3] U 
No [0.26] tT- NA ' No Io.26J u · Noio.2srt.r- No [o.26]u' ___ N_o_[0:2sfu· No[o~26JUT No [o.21 u , ·r.-m (o.21 u 
No ro.26J u -· -- NA : No [<:>.261 D · No-[o.26fDJtilllD.2sfu--r- No [0.261 u ! No [0.261 u : No [0.3J u ~ No (o.3fu 

I - ----------- --- --
3-NITROTOLUENE 
4-AMIN0-2,6-0INITROTOLUENE 
4-NiTROTOLUE-NE----------------

HEXAHYDR0-1,3,5-TRINITR0-1,3,5-TRIAZINE 
-------- -----------

·--- - --- ··--·· ·--+ ·-t--···-· -- ·-·-··------;···--·------~---~-------+---------~-..,. ' . 
NO (0.13) U NA NO [0.13) U' NO [0.13) U! NO [0.13) U I NO [0.13] U 1 NO [0.13] U 1 NO [0.3] U : NO [0.3] U 

--- n--n- -n NO !~-2~Jl..lm_____ NA : Noto.36]9~~~oto.26]UT~~!~:~srg~~H~T~3§~0-~5To~26fUroo(Q.3)D~--~6(0:3ju~: 
_ ---~ NO t~:~~!U NA .. t-JDJ~-3~Jl.J~N~~--~~-l.JIN~ ~~-~~uj_ __ N_I?J~:-~~~. ·NO [0.26] U 1--~D [1.1~~__!!~1!_.1) U 

NO [0.26) U NA NO [0.26) U: NO [0.26) U 1 NO [0.26) U: NO (0.26] U ! NO (0.26] U I NO [0.3] U ; NO [0.3) U 
ocTAHvoRo-1-.3.s.7-TEfRANITRo-1~3~s-:7-fETR.Az-ociNE----, No [0.26] u NA ·No [o.isJ u 'N"o-[6~261 uTNoTo-~26fUT-t-io[o.26i u--:-Noto:26J u ~-~~o-to~21 uJ: No (0.2JuJ 
TEffin-________________________ m ____ J_ No[o:2-6flT -NA--------:-No[o.26]u;-No[0~26)t.ITNo[o~26fOr-No[0:-26funTN51Q.2sfufN0[02fulND102fu 
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Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: 
--- -------·-··--- - ----------------- ----- -------------

Sample Number: 
47WW26 47WW27 LHSMW28 . LHSMW28 LHSMW28 LHSMW28 . LHSMW29 : LHSMW29 ! LHSMW29 

l .. - . -- ---- - --- -·- --- ----------------------------~' ------------~---------------

47WW26 47WW27 MW-28 LHS-MW-28 , LHS-MW-28 LHS-MW-28 MW-29 i LHS-MW-29 i LHS-MW-29 
------------------------- ---
Date Sampled: 
---------- -------------~----

Depth (ft.): 
--------~---------------·-- -----

PESTICIDES -UNITS: UG/L 
--~-~- -------------------------------

- . .. --- ---- --· --------- -------~---- -- -----+----·-----

12/20/2000' 12/19/2000: 02/11/1996 05/16/1998 08/20/1996 ' 12/07/1_~~~-.!...0~~!~'19916 i ~~~!11998 ~~~/20/19!~-
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 : 0.00 

- - --------------- -- ------~-------· ... ···----------

--·----1- -· -·-------·-·--··---··----··---
NO DETECTED COMPOUNDS NA NA NA NA NA NA i NA ; NA 
-----~----------- ~------- ~----~------~-~ ----------;-~---- ------

POLYCHLORINATED BIPHENYLS- UNITS: UG/L 
----------------------·--------~--------

NO DETECTED COMPOUNDS NA NA NA NA NA 
NA _____ T_ -- -NA-~'-· - -NA __ _ 

-------~--- --------- -~-~--------

; I 

HERBICIDES - UNITS: UG/L 
-~--~---·- --·----,-------~~-~-··--~~~-

NO DETECTED COMPOUNDS NA NA NA NA NA ------- . -NA-~~-----NA~- ---NA--
-----··---~---~---~---~---~ 

--· ----
DIOXINS AND FURANS - UNITS: PG/L 

--------~-------L 
--- -------------·--·- ---

OCTACHLORODIBENZO-p-DIOXIN NA NA NA NA NA NA NA NA NA 
~~--~-~-----~-~--------------·-------- - ~-~ -···· ~--·---- ---~- ---------~- .... 

TETRACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA NA NA NA NA 
~~---------~---------------

--------- ··---------------··· ---------------
EXPLOSIVES - UNITS: UG/L . 
~~~~ ---·-----·-·---------·--- ---------- ·- -···--- -·- - -··-- --- --·····-··----------- ---···---·----+ - . .j.... ____ _ 

1,3,5-TRINITROBENZENE NO [0.1] U NO [0.1] U . NO [0.26] U NO [1.3] U NO [0.26] U NO [0.12) U NO [0.26] U i NO [1.3] U : NO [0.26] U 
2,4,6-TRINITROTOLUENE _______ --- -- - --- ----- -- --- - --ND(o.3]u - NO [o.3j U--:ND(0.13) U- NO [f3TlT ___ No(o~13] u-·- ND [0:12fiT;-N6(6.13TUl ND[1.3] U i NO [0.13) U 

2,4-=l:iiNiTRoToLuENE ___ ----- - - - · No[o.21 o · No [o.21 u • No-to.13i Ll ~ ND[1.3] Ll : No-to:13]u -·- ND(0.12Tu ~o[o.-13~t.io fi:3JU_T_No [o.13]Tf 
2~oiNiTRoTol.uE~-----~ - - - ------- --- - No-[o.3fu - No[o.3ru ~ t-Ji:no.13TtT NoT2:6ru- -No To~13fu- --No [o.13fu~-No [o:l-~ No [2.6J u r No [0.131 u 

2-AMINo-4.6-oiNTfRC>roL..uENE- ---- - --- No [o.3J u - No to.3ru ;· f'JD f0~13]u· NO t2.6] o - ND-to.T31 o·---- --NA - -----;-No T0.13J u r No [2.6J u : No [0.131 u 

;.:NiiR6ToLUENE · --- -- --- - - -- -ND 10.21 o ~ ND iii.21 u-NO 10.26)D- Nti 12.6TU-- NDio i6fli·- NCI iO:STiT : ND(0:26i u t ND 12.6] u : ND [0.26J u 
3-NITROTOLUEN-E ----------- ---- ~~~=-~--~-~~ _ _ =- :)loTo-~fD~~-N[) [~:3Jq_-~N_[)W~6! IJ ~-·· ~~g-~rQ__=--~~-!~~~6lQ_~-N[)fO~~]J;l_=_-0~1-IT_- ND [2:6fu·-rNo[D.26]lT 
4-AMIN0-2,6-DINITROTOLUENE NO [0.3] U ' NO [0.3] U NO [0.13] U NO [2.6] U NO [0.13) U NO [0.25] U i NO [0.13] U i NO [2.6) U f NO [0.13) U 
4~rliffRoroL.:UENE---··------- -----------------~------"--No [o.3ru+ No [o.3l Ll--r\i[)'[o.26JD-No(2.6fu --No[0.26flT~- ND[1~fu ___ No [0.261 u i No [2.6J u 1 No [0.261 u 

HEXAHYDR0-1,3,5-TRINITR0-1,3,5-TRIAZINE . ---- .... -ND [1.1fu ___ ND[1.1Tu' -ND[o.26Tu~- -NoT1.3] u- -----0.5i- -:--ND[o:54fu:-NB[o~26fUr-No [1:3fu-TND[0.26]u-

,-.. 
'-·"""' c 
c 
~ 
tn 
C.J; 

NITROBENZENE ______________________ - ---------No [o.31 o ~-No [o.3fu : N-o[o-.13JIJ~--N-o[f3fiT~--Noto-:-13fu·--r--f.Jo[0.131TTTN-o [0.131 u 1 No [1.3J u 1 No [0.131 u 

ocf~HYDRo:1,3~5~i:f~f_RANITR§!2~~J=-~~-~~ocT~§=-_:_NE_!~:_2]_ ~~~_ND~:?L~ ;-~~[~.-~~!~-~- ND[_!:~L9_~~§jo.26j LJ__-- ~~-[1.1L~_:}io[o.26jur-No[1.3]u1No[0.-26] u-
TETRYL ND[0.2]U: ND[0.2)U ND[0.13)U ND[2.6)U ND[0.13]U. ND[0.37]U iND[0.13]U

1 
ND[2.6]U I ND[0.13]U 

0 
l\:) 

00 
~ 
~ 
co 



Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: 
~------~-----· ··-- --~--~-------

Sample Number: 
-------- ---~-----~---------- ~-------

Date Sampled: 
-------------------
Depth (ft.): 
---------------------------------
PESTICIDES -UNITS: UG/L 
------------------------~-----------------------

NO DETECTED COMPOUNDS 

--------~-- ------------- ----------- -
POLYCHLORINATED BIPHENYLS - UNITS: UG/L 
. ~ ----------------------------- -----------
NO DETECTED COMPOUNDS 

HERBICIDES - UNITS: UG/L 
NO DETECTED COMPOUNDS 

DIOXINS AND FURANS - UNITS: PG/L 
-------------- -----~-------- ----- ·-·- ---- -- - ----------------
OCTACHLORODIBENZO-p-DIOXIN 

--- --- - -------~~----- --

TETRACHLORINATED DIBENZOFURANS, (TOTAL) 
--~-~---------------~-------~----

EXPLOSIVES - UNITS: UG/L 

LHSMW29 . LHSMW30 LHSMW30 LHSMW30 LHSMW30 LHSMW31 ' LHSMW31 : LHSMW31 
... .. .... - .. - . -. ... .: .. _ -· ------ -------l---------------- ---

LHS-IIJIW--~9 • _fv'I'JV-30 LHS-NI_~~o-~ Lt-t~-M~-30 " ~HS-M~~~-0 _ NI~~!1___L!:_HS-MW-~1j_!:!i_S-M~-!1.!!!=.£.~ 
12/07/1994 02/12/1996 • 05/16/1998 08/20/1996 12/07/1994 02/12/1996 ' 05/16/1998 : 05/16/1998 

- -- - ·-t·-- ---- --· - --- - ---- - -- --. --~ ---------------+-----------------r 
0.00 0.00 0.00 0.00 0.00 0.00 I 0.00 0.00 

NA 

NA 

NA 

NA 
NA 

NA NA 

NA NA 
-------------

- ·r - .. 

NA NA 
--------

NA NA 
-- ~ ----- -----

NA NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 
NA 

------ ---;--
+ ------~-- -------

NA NA NA 

.L 

NA NA NA 

NA 
NA- -+--- ----

NA 
-------~-----------1 

NA NA NA 
NA NA NA 

~3,5-TRINrTROBENZENE___ -·· -- -·-----·. -- ND [0.12] U -NO [0.26] U NO [1.3] U NO [0.26] U ·- ND[(>.12)u - Nii(o.26f0 ---Nb[f"3)Li.J~----ND (f3] Lfj--
2~4:s:TRINITROTOLUENE-··· . . - - - - -- - -- -- ND (0.12) U - NO [0.13j U ND (1.3] U ND [0.13) U . NO (o~12)u -· -- - -6.82 -- ----f..foT1:3f uf- -- ND[1~3) UJ -
2.4-DiNITROTOLUENE -- . . ·------- - - .. NO [0.12] U . NO [0.13) U ~ ·No [1.3] U NO (o.13j U . ND (0.12) lTc-N6(0~13fl.J- 'No [1.3) uT:--- ND (i3)UJ __ _ 
2,6-DINirR6rowE~---------·- -No [0.13] o ·-No to.-13] u· No 12.6] u · No fo.13] o··-f..Jo [o-:13fu·-r-Nofo~31·u~-N5T2-:sruT-:·--No 12.6] uJ--
2-AMINo-4,6-DINITRoToLuENE - - NA . . NO [o: 13] U NO (2.6] U. '.NO [0.13) U- ·-- NA -- - -NO- [0.13JU -. NO [2.6] UJ NO [2.6] TJJ __ _ 
2-NITROTOLUENE -- -- - - NO [0.5] U : NO [0.26) U. -NO [2.6) U ND-(0.26) U NO [o.sj-U -· NO [026)U- N-6(2.6) UJ ,- NO [2.6] UJ 
3-NITRoToLuENE --------- -- No [o.5J u ··No [c1.261lT -No [2.6J u · No ro.26J u ·- No ro:s] u N[fto:26Tu-N'oT2.6jLJJT-No[2:sruJ·- -
4-AMIN0-2,6-DINITROToLi.JENE · ·------- - No (o.25J u · - -o.69 ---: No[2.6ju No[o.13] u·: N'b [0.25]"iT. No[0:13flf--,.,m [2.61 uJ 1 No [2.61 uJ 
4-NITRoToLuENE ----------- -------- ··-·· f..Jo[i5Ju -No[0.261u:·-Norisju · NDf0.26]u·:·-r-io[fsfu···Nofo.26Tu'-No[2.6JuJ!. ND[2.6JUJ 

HEXAHvoRo-1 ,3,5-TRINITR0-1 ,3,5-TRiAziNE -------- ----- ---No ro.s4l u · r-iofo.2sfu;--- Nof1.31 D - No [o.26fu 1-No (o:s4TLi: No (o~2sro ·No [1.31 uJ 1 No [1.31 uJ 
N'irRosENZENE -·--------------- --- --No ro:13]ii~No fci13JuTNof1.-3ili - No[o~13Ju :- N:o[o~ 13JtT-No[o:13fl.IT- No [1.31 uJ 1 No [1.31 uJ 

ocTAHvoRo-1,3,5,7-TETRANITRo-1,S.5~-=rErRAzoCI'NE ·- No f1:1fu-:-·No[o.26Iu'--N'0[1.3]u ·· Noro.26]U ___ NDT1~11u -~-No[o:26Tu;-f..JoU:3J uJ r--·'ND(1-:31UJ-
ru~--------~---·--- .. -------------~ND-(o.3ifu ···Nrf[o.13j u: NO [i6ju·· ND[6.13jli-· NO [o~37]u--No[0.13]u~-ND [2:6]"1:JTI ND [2.6) i]J-
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Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: 
--- -- -------- ----

s<l':'2Pie ~IJ~~er: ..... ---·-~----·-- ---·-·-··--·--·---· 
Date Sampled: 
------ -------------- . -- ----
Depth (ft.): 
------------ ---------

PESTICIDES - UNITS: UG/L 
NO DETECTED COMPOUNDS 

POLYCHLORINATED BIPHENYLS -UNITS: UG/L 
-----~-~--- ---------------------------------
NO DETECTED COMPOUNDS 

---- - ---- ------ --- -----

HERBICIDES - UNITS: UG/L 

NO DETECTED COMPOUNDS 
----- ------------~-- -------~~---

DIOXINS AND FURANS - UNITS: PG/L 

OCTACHLORODIBENZO-p-DIOXIN 
-------~------------------------ ------
TETRACHLORINATED DIBENZOFURANS, (TOTAL) 
--------- -- ------------ -------------

LHSMW31 LHSMW31 LHSMW32 LHSMW32 LHSMW32 LHSMW32 I LHSMW33 ~ LHSMW33 LHSMW33 
··•-····-- . . - - .. -·· ··- ···-··---;;-t·-·---·-·······t----·-- -··-·-·--·····---·-··-.-

LH~:MW-3_1_ LH_~~MW-~1 _ MW~32 . . LHS-MW-32 2 LHS:ft11JV-_3~ . U-f~:~~::~-~ MW-3~__J LHS-MW-33 · LHS-MW-33 
o8t~{)t1996 __ 121~~1994 o2t12t1996 · o5t11t1998 o8t20/1996 _1~1~51_1_994 i_!l~13t_1_~~!.L~5117119_~~-~~812~~~~~-

o.oo 0.00 0.00 0.00 0.00 0.00 i 0.00 : 0.00 0.00 

NA 
·-

NA 

NA 

NA 

NA 

NA 
----

NA 

. ---
NA 

-----------

NA 

NA 

- ~----

NA 

NA 

NA 

NA 

NA 

--- ... ---

NA 

NA 

NA 

NA 

NA 

-----------T------------~---~-~-
NA --- -NA-----;NA=·--~=~ NA =~- --w..-·---

NA NA--' --~-N.A:--- . NA NA 

--------------------------------- ----------
NA NA NA NA NA 

- --------------------~------- ----- --- ----------

NA NA NA NA NA 

NA. ---- --~~~~~==---: NA --=r=-NA-~-=~-=- NA_~-=---
----~------~-- ----r-----~----_ _._____ __ _ 

EXPLOSIVES - UNITS: UG/L ; 
1.3:5-TRINITROBENZENE- ---·-- NO [0.26] U NO [0.1-2)u-; NO [0.26] U NO [1.3] U NO [0.26JU- ·-NO [0.1-2] U :NO [0.26] uT-r;.m [1.3]tT-N£:)((>:26ru 

~~4.6-TRINITROfS5fu~~~--=-~-~~~-- ·· · · -~~{~.1~1 u_J -NDJ0.12}LJ -~·~~f~.13Tu· ND".t1:~1 u : N01oT~ru ~-N~@l3I~ N~£o~1~.QI~o11.3J~l£~Bo·r~_~1~ 
2,4-DINITROTOLUENE NO [0.13] U • ND [0.12] U ' NO [0.13] U NO [1.3] U NO [0.13) U NO [0.12] U ' NO [0.13] U i NO [1.3] U NO [0.13] U 
2,6-DINirRoToLuENE _________ --· - - NO -ro:1-31 u · ~No[o.13J u No [o:-13] u- No [2.61 u ·-NO [o~-:310- t-Jo[D.13J u • N[)[0:1~N!:)[2Jiju-;--No[o:-13] u-
2-AMINo-4,6-DiNTrno-=roil.JENE_____ Noro.13]u- - -NA No[o.13Ju No(2.6Ju · Nofo .. 13fu · ··- NA ___ :·N·oro.13Ju: · ND[2.6Ju ND[o.-13fu 
2=NITROTOLl..iENE_________________ 2.9 -- ·m ND [0.51 u , No [0.261 u No [2.6] u ND [0.26j u ··- ,-..lo[o:5]~~No [0.261 u I -ND[2.6]u-~ No [0.261 u 

3-NITROTOLUENE-------~- --- . ND.(0.26] U NO (0.5) U . NO [0.26) U ND(2~6j U . NO [6.26] U . No(o.5]l.(;No(0.26(uf NO [2.6] lT-t--ND [0.26] TT 
4-AMTNo-2,6-DINITRoToCuE:NI=- -- --- No ro.13J u Ni5-ro.25J u No fo.13J u No[2.6J u - No fo:131 u · No-[o.2-5fDlNoro.13Jl.JTt:Jo[2~TU-· ND[o~13fu· 
4-NITROTOLUENE -·------------------- -·--- ... ND(0.26j u "7 ND [1.5] u 7 NO [0.26] U NO (2.6) U . NO (o-:-26)u- ·- -NO (1T]u!No [0.26)uT:-NO [2.6]U-·-·ND [026] u 

HEXAHYDR0-1,3,5-TRINITR0-1:3-.-5-=TRIAZiNE- --·~0.32. . ND[o~54] u; NO [0.:26] u:- NO [T3j u ·; ND[o.26fu·-··No[o:5-4]uiND[0.26]-U: NO [1:3fu-iNo [0.26] u··· 
NITROBENZENE----·-----------~--- ND[0.13J u No [o.13J u -,No ro.13]u ·-No [1 .. 3ju Tr·io[o-.13ju - t..Jo [o:13TuiNo ro~uTNlJ(1.3J u No ro.13J u· 

OCTAHYDR0-1,3·,5-,l~TETRANfrRo:1~3,5,7-TETRAZOCINE . ND(0.26) U NO [1.1] U NO [0.26] U ... NO [1.3] U : NO [0.26] U ••. _.ND.[1.1)U-~ND(()-:-26)uf-No(oj l..l , NoT6:26]U 
TETRYL ----~-------- ---------·----~--- ---·-----No[o.13ji.J. ND[0.37)U' 0.32 1 .ND-(2.6]li -~ ND-[ti13JU- N[)(b~3i]U ND[0.13JU!.ND[2.6]U j ND[0.13]U-

0 
1\:) 

00 ......,. 
00 
........ 



0 
0 
0 
~ 
ct! 

Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Location: 
--------- ··--·- ---·-··-· ----------------~--------------

Sample Number: 
~-~------ ----~------------~-----

Date Sampled: 
------- - ------------- ----------~-------

Depth (ft.): 
--------------- -----------~--- ---
PESTICIDES - UNITS: UG/L 
NO DETECTED COMPOUNDS 

POLYCHLORINATED BIPHENYLS- UNITS: UG/L 
NO DETECTED COMPOUNDS 

HERBICIDES - UNITS: UG/L 
-------~--~-------------------------- -

NO DETECTED COMPOUNDS 

DIOXINS AND FURANS -UNITS: PG/L 
-~-- ------------ ----------- --

OCTACHLORODIBENZO-p-DIOXIN 
-·· ------------------------

TETRACHLORINATED DIBENZOFURANS, (TOTAL) 
---------------------

~~SMW_~3 .... LHSMW34 .. LH~MW3~ . LHSMIJII34 t. ~HSM~VIf3~ ; ~H~MW35 • LHSMW35 I LHSMW35J _ _l:_f!SMW35 

~!:15_-IVI~~~~ ----~W-34 LHS-MW-34 L!-iS-MW-34 : U~S~.IVI_VII-34 ~---~~----~- • LHS-MW-35 i LHS-MW-35 i LHS-MW-35 
12/05/1994 02/13/1996 05/17/1998 08/20/1996 12/05/1994 : 02/08/1996 : 05/17/1998 I 08/20/1996 . 12/05/1994 

--- - ----- ~-- -·- --- ---·--· 1 .• ----- ·-- - -+-------------------t·----~-----------+--

0.00 0.00 0.00 0.00 0.00 • 0.00 . 0.00 . 0.00 0.00 

NA NA 

NA NA 

NA NA 

NA NA 
.. i. ·-. -. -

NA NA 

NA 

NA 

NA 
NA 

--~-~--- --~~-

; i 
~~-r----~-~-~--~---·-·· 

NA · NA _j__~ 
...,. 

NA 

-----------~-- ------------- ... --------
NA NA NA NA NA 

NA NA ~-~ . -~~~-· -- NA-+-- NA ! NA j 
---+ 

I 

-------------- ·------~~--

NA NA NA NA NA NA 
·----~----···---· 

NA NA NA NA NA , NA 
-~--. -~------------- --· ~-~--~-----+----~--~·-· 

i ! ... -~ --~ ~- ------~--~--~r---·· 

~------ ~--No-[iif2fu ND-ro.26(u~- No [1.31 u No ro.26J u N:o[oT2fl'T~r~.ioro.2sfU! No [1.31 u No ro.26J u 1 No ro.121 u 
EXPLOSIVES -UNITS: UG/L 
----------

1,3,5-TRINITROBENZENE 

2,4,6-TRINITROTOLUENE 
---~--------~------~----~---- -··---- -· 

2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMIN0-4,6-DINITROTOLUENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
4-AMIN0-2,6-DINITROTOLUENE 
4-NITROTOLUENE 

- -ND (o: {iju ND [0. 13)U. ND [1.3] U . ND [0.13) U ~ ND[o:12)u··-ND [0.1-3ful ND [1.3] U ND-[0.13] U ND [0.12] U 

No[o-.1210 Nofo.13Ju ND[1.3JU - ND[o.13iu · No-[o.12J0- 1 Noio~13fuiNor1.3JU , ND[0.13JU ND[0.121u 
·----·--·~--- -~·-·---. --- .. .. . -- .. . ----- .. - . - . . -.- .. - . -·-··- - --- ·--~-- - ··---~ ~-- .. l~ -·---~~-~-~---~-~~---··- ~--- --- .. ----~-

ND[0.13]U :ND[0.13]U· ND[2.6]U ND[0.13)U: ND[0.13]U ND[0.13)U~ND[2.6)U 
1 

ND[0.13]U ND[0.13]U 
NA~--- r ND-[0.13] l.J: -·No [2.6] U . NO [o 13) U . .NA I ND [o·.-1-3fu I ND [2.6) U +' ND [0.13] U ~-

~~~~g:~:~I~~-i-~~~~~!~~~ ~~:~::~ -~ ~- ~~ ~~-~:r~ _ -~~~~~.!tu--~N~~~~~t~~-~~::~-~1- ~~ ~~:~:~ ~ 1 ~~ ~~::~ ~ 
--- ~~~_-f':J[) J0.25LU ;No l~:1"3lU. NDJ2.6) U [HNDJO.~~ju- ~_N[) l~.25fu-rN[)J~.:!~L~[_~~D [2~~- ~-~f':J~~E!Y_[ND ~:25] ~ 

ND [1.5]U ND [0.26)U : ND [2.6] u ! ND[0.26] u I ND [1.5] u i ND [0.26] u ~-~D [2.6] u ; ND [0.26) u I ND [1.5] u 

~~~H8Y::z~-~:·5~I~~!_R~-_!~3~5-!~Azi~E-~--~~--- _ ----~~:~~~~l~~~r~-: ~~ {~:~~~ ~1 -~~ ~~:~~ ~ ~- No(6~;3~~ -~-~g-~~:~wg.~t~~-~4~~-~-~~ ~~~~ ~-=F~~~~:~~}~~:~~t* 
~~~:~:DR0-1 ,3,5, 1 -TE!RANITR~1~)~TRAz6C~E -· ... ~g1~\W& • No ~o,1's6[U: . ~~·l} !~ ~ , ·~~ f~ ~~~ ~· T. :g1~3~~t~~l~i:l~~~ :~ !:~-; ~~ ~~~:1:~1~\~ ~. 

0 
N 
00 ,..... 
00 
lV 



Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: LHSMW36 LHSMW36 LHSMW36 LHSMW36 · LHSMW37 LHSMW37 LHSMW37 , LHSMW37 LHSMW38 
--------------- ---

Sample Number: 
----------··-·---· ----
Date Sampled: 

MW-36 LHS-MW-36 
02/13/1996 05/17/1998 

LHs-MW-36 - LHs-Mw-36 :-----Mw-3i - L.iis~MW~3-r-T-L."i:fs~M"w-37 ~ t.:Hs-IV!w-37 , Piw:3a-
- -- +- --- -------- ~ . --· -- -.----- ----r-~---- -- ----- -~---- ------- ------------4 --- ----·- ----

08/22/1996 12/05/1994 ! 02/08/1996 05/17/1998 ' 08/22/1996 12/05/1994 ; 02/12/1996 
--~--------------- ----

Depth (ft.): 
-------------

0.00 0.00 
---------------.-------- . ---- +--------+--------·-··-----+-- -------~-

0.00 0.00 0.00 0.00 ---'-----~-00 _ _;__ 0.00 0.00 
PESTICIDES - UNITS: UG/L 
---~-------~---- --- -- - ------ ---- - -- - ----·- -- -. - ------- ___ [ 

NO DETECTED COMPOUNDS NA NA NA NA NA NA NA NA NA 

----- --------------------
POLYCHLORINATED BIPHENYLS - UNITS: UG/L 
-------- -- -- ----------------- ---------------
NO DETECTED COMPOUNDS NA NA NA NA NA NA 

- -NA ____ T NA r-- NA 
--------- ---- --------------~-----. ------------

---- ----- - - -

HERBICIDES - UNITS: UG/L 
NO DETECTED COMPOUNDS NA NA NA NA NA NA 

-------------+-- -------------·---
NA NA NA 

----~----------

-------~------ -- -- -----·-··-· ·--------- ---- -- ----------------
DIOXINS AND FURANS - UNITS: PG/L 
OCTACHLORODIBENZO-p-DIOXIN NA NA 

NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA NA . NA NA 
NA·--:-----NA-----:- ----NA----1----NA---------------------------·-·--- --··- ------

TETRACHLORINATED DIBENZOFURANS, (TOTAL) NA 
-··--~ -------------------- ------·------ --·- -----

I - ----------------------------
EXPLOSIVES- UNITS: UG/L 

------------- --------------------------

1 ,3,5-TRINITROBENZENE 
2,4,6-TRINITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMIN0-4,6-DINITROTOLUENE 
2-NITROTOLUENE 
3-NITROTOLUENE 
4-AMIN0-2,6-DINITROTOLUENE 
4-NITROTOLUENE 

------------------

HEXAHYDR0-1 ,3,5-TRINITR0-1 ,3,5-TRIAZINE 
NITROBENZENE 
OCTAHYDR0-1 ,3,5, 7-TETRANITR0-1 ,3,5,7-TETRAZOCINE 
----------- - ------------- --·------------

TETRYL 

0 
0 
0 
~ 
cr1 f'., 

ND ro.26J u No [1.31 u ND ro.26J u ND ro.121 u- ·-No ro.26] u --- ND rT3jTT...,_"No[026]F-r:-io[0.12JTi-·-ND ro.26J u 
_·_No [0.1~! l.J L-~N~ {1.31 u :_ NDJ0.13J u ~-- ND [o.12_1 D ~ ND [o.~3j u~-- ND !(~I_~2D [0_:_!~~~~!~:12J~~-f\J~J~-13JQ 

ND[0.13]UI ND[1.3]U ND[0.13]U ND[0.12]U ND[0.13]U ND[1.3]U ND[0.13]U: ND(0.12]U ND[0.13]U 
ND Io~ 13]0,__ t·ib[2.6J u ND ro.13J u - No [o.-13]D - No ro:-f3Tt:T- No r2.61 u · ND ro.13J u ND ro.13J u . ND ro.13J u 

- No[o:13Jor·f'-Jo[2.6] u ND ro.13J u - N.A. ·· -----ND ro.13)u-- No r2:sro-t~3)1T-· - -NA _______ '"No[0~3Ju 

u ND-io.26J u'--"No [2.6] u ND ro.26J u NO" ro.5]"lT --ND[o.26TU ____ r~fo r2.61 u 1 ND ro.26J u · ND ro.5J u -ND[oTsfu 
-· ND [o-:26i u :-·r-:.lbf2.61 o _ ND ro.26J u · No [o.5)u-No[0.26]TJ: -ND[2.6T0_1_ND ro.26J u --;--~-io[0.5]0-~ND ro.26J u 
~b[~--~3!~· -:~~(_2.6] U _ :_ NDJ0:13J~- ~~~Olo~§ET~~=Np}~._}~jQ_:~~~-!2·6~~ ND [0.13] u _ ND [0.25) u' ND [0.13) u 
ND [0.26] U t-- ND [2.6] U ND [0.26] U ND [1.5] U ND [0.26] U ND [2.6] U · ND [0.26] U : ND [1.5] U . ND [0.26) U 
Noro:2s]ui_-No[1.3JU ·---"No [o.26]0 - ND[o~54f"lTTN"oro.26fu·-"NoF:31-u---iND ro.26J u 1 ND ro.54JU : ND ro.26J u 

·-No Io.131 o- ·No [1.31 u ND ro.13J u -- · ND [o~13J"lTi"No fD.13]Ti · · f'-Jo f(3fuT"NofO. 13J u 1 ND 10.131 u; ND ro.13J u 
ND to.-26fu • -t..Jof1.3J u · ND io~26] u -- -ND-[1:1 fu- Tt-Jo ro:26J u - · No [1~31 o--r-"No-ro.26J u~i\ioTi.1HT t"No[Q.26jU 

o.23 No [2.61 u - ND ro.13J u - No ro~37]DTN"oro:13J o~- No(2_6Ju-·-i\io[o.13J u !No ro.37J-lTt ND ro.13J u 

0 
l\:) 

00 
....... 
00 
(,0 
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~ 

Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: LHSMW38 LHSMW38 LHSMW38 
--~------~--~--------~-·-------------------------------- --------~--------------~ 

Sample Number: LHS-MW-38 LHS-MW-38 : LHS-MW-38 
----· -· ------------- -·· ------------------------ -----~---------------

Date Sampled: 05/17/1998 ~ oai211'i996- · -12/06/1994 
~ -------------- -- -------·-·· --·-· ---------------------------
Depth (ft.): 0.00 0.00 0.00 
---------···-···--------------~---------------------

PESTICIDES - UNITS: UG/L 
-------------------------- -- - ----- ------------~------- -~ - - .. 

NO DETECTED COMPOUNDS NA NA NA 
----- . . -

POLYCHLORINATED BIPHENYLS - UNITS: UG/L 
-----~---------------------- -------- -------
NO DETECTED COMPOUNDS NA NA NA 
1---------~--------~--------~-------------- -- --~ 

-- - ... --.----- ----- --- -

HERBICIDES - UNITS: UG/L 

NO DETECTED COMPOUNDS NA NA NA 

DIOXINS AND FURANS - UNITS: PG/L 
---------- ~---- -----------------
OCTACHLORODIBENZO-p-DIOXIN NA NA NA 

---------------------- ---------------------- --

LHSMW39 LHSMW39 LHSMW39 • LHSMW39 1 LHSMW41 1 LHSMW41 
Mw-39 - : t::lis~Niw..-39 · t.::i-fs-nnw..-39 :·--LHs-Mw-f9-tnnw~It=is-Mw41-

o211 o/1996 · o5118i1998 - ri8/i2/1996...;--12Jo6/1994f-o2/09/1996 I 05/18/1998 

-··r 

----. -------'---------~-+--------r~-----

o.oo 0.00 0.00 ; 0.00 0.00 ' 0.00 
------------·------···--------~----r------------

-·- ------- ---------t--- . 

NA NA NA -----~~---'-- NA _ _l _____ N_A ____ _ 

- -·---------- ---~--- - --------

NA NA NA NA NA --+---- NA 

-----------~--~----..__ _____ ~-
NA NA NA NA NA NA 

----------~--------~--------

NA NA NA ~ NA 
TETRACHLORINATED DIBENZOFURANS, (TOTAL) NA NA 
-~-~---------------- ------------- -------------------------- --··- --------· 

NA 

NA 

NA NA t-J~------------- NA__ NA I ~ 
---------~---~-~ __ __j 

EXPLOSIVES - UNITS: UG/L . . : 
1,3,5-TRiNITRosENZENE_~~=~=--=-~~~~~-~-~~:~~~~ - -- ND (1.31 u -·No ro.26]u: N-D!C?_-121 u · Nb [0.261 u NDJ1.3J u _ N~To~~~liJ-~ND(6T2]lT:---,--N~o--,--ro,---.2--6--J u____,I_N_D (1.31 u 
2,4,6-TRINITROTOLUENE ND[1.3]U. ND[0.13]U ND(0.12]U ND[0.13]U ND[1.3)U ND[0.13)U ND[0.12)U :ND[0.13)U1 ND(1.3)U 
2;4-DINirROTOLuENE ----- -- -- No ["1.3] u ~ No t0.13J u · No· [0.121 u · o.1 J ND [1 .3f u · No to: 131 ·o ---r::ii5To~12Hn-No ro.13J u 1 No f1.3J u 
2,6-DINITROTOLUENE ----------- ---------- ND[2.6jU ND[0.13]U. ND("o.13]U -ND[Q13]U·--ND[i6)U- ND[<i13]U ND[0.13]U (ND[0.13]U, ND[2.6)U 

2-AMIN0-4,6-DINITROTOLUE~§:~=~---=--- - ----- - - NO [2.6] t_i ~~ -~~ f9.13) tT~_ - NA -- -: N~_ ~~~~ t.J_T_ N~_I~.6LtL -~- f\J~ l'?.:~-~p-- NA : NO [0.13) u I NO [2.6] u 
2-NITROTOLUENE ND [2.6] U ND [0.26] U : NO [0.5) U NO [0.26] U NO [2.6] U NO [0.26] U NO [0.5] U : NO [0.26] U NO [2.6] U 
3-NITROTOLUENE -- ---- -------------- ND(2.-6j tT- N6[o.26) U -~-ND(0.5j U -- ND [626) U ·-N-[)(2.6fu··- ND(Q26]U ____ ND [0.5) U / ND [0.26] U ND [2.6] U 

-- -------------------- -- ------- --- --- ----- -+ -- ------- ----- - . ~- -- ------- ... - . ----------- . --~ - --- ~--- . -- -- - -
4-AMIN0-2,6-DINITROTOLUENE _ __ _ ND[2.6]U ND[0.13]U • ND[0.25]U ND[0.13]U ND[2.6]U ND[0.13]U ND[0.25)U iND[0.13JU! ND[2.6]U 
4-NITRoT~LuENE ------~--------- -------- - _____ =._No f(6l ~ ~~-~~@:i~I 9 _:_~ ~~.r1~~f~ -~: _ ~.4~~-- I_ -~o I~:~LlJ_ -~ -~~ !o.26fu _:_-No f1.5J u 1 ND ro.26J uL=NP 12.6] u 
HEXAHYDR0-1,3,5-TRINITR0-1,3,5-TRIAZINE NO [1.3] U ND [0.26] U : NO [0.54] U . NO [0.26] U! NO [1.3] U ND [0.26] U ' NO [0.54) U : ND [0.26] U i NO [1.3] U 

N_r}"_~<?_!3_~~ZENE--=-~~-------=~-=~----- -------- -- NDt1:31 u- - ND [0.13)u _: ND[o.13J u ND(6.13fi.f' -No ff3]1T~ NO [o.13jiJ f ND-[O.~~t.J]!J~J~~l-~L !'J~-J1.~ti.J. 
OCTAHYDR0-1,3,5,7-TETRANITR0-1,3,5,7-TETRAZOCINE ND [1.3] U ND [0.26] U 

1 

NO [1.1] U ND [0.26] U ND [1.3] U ND [0.26] U • ND [1.1] U I ND [0.26] U! NO [1.3] U 
fETRYi_______________ -------------- - --: -No r2:sru-- No [0.131 LTT-No ro.37J u No[o.-131 iT -,;.fo f2.6fu - No fD.13fL;-T No ro.37J u r ND ro.13J u i No 12.6] u 

0 
l\:) 

00 
~ 
00 
~ 



0 c 
c 
rt:=. 
{); 

Location: 
---- -------------

~~~_p_!:~~'!l~~!_:_ --- ------
Date Sampled: 
------------- ------- --------·-·---
Depth (ft.): 
- ---------------------~---- ------
PESTICIDES - UNITS: UG/L 
NO DETECTED COMPOUNDS 

Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

LHSMW41 LHSMW41 
- -------~----- ----

LHS-MW-41 LHS-MW-41 
~-os/2211996 ·-12/os/1994 

------ --·- --- -· 
0.00 0.00 

NA NA 

LHSMW42 

MW-42 

02/11/1996 
0.00 

NA 

LHSMW42 _ L~~MW42 : -~J-iSMW42 L_l.!:i_~MW~-~- LH~M~43 --~- LHSM"!~ 
LHS-MW-42 LHS-MW-42 LHS-MW-42 : MW-43 i LHS-MW-43 l LHS-MW-43 
05/1Si199s -os/22/1 996 ' 12/06/1994 I 02/09/1996 , os/1811998---r--os/22/1996 

----· - -----------------t--------'--- , 
0.00 0.00 0.00 . 0.00 0.00 0.00 

~-----+-------
, ! 

NA NA 
--NA--:----- --+ -- --NA ___ -------NA- -

. ---------t---------- --- ------------+-----------1 

--------------··----~ ------ ------ --------------- . 

POLYCHLORINATED BIPHENYLS - UNITS: UG/L 
----------------------------------- -------------------------
NO DETECTED COMPOUNDS NA NA NA NA NA NA NA 

----------·--~-

HERBICIDES - UNITS: UG/L 

NO DETECTED COMPOUNDS NA NA NA NA NA NA 
-NA- --~ ---------w\- ---

----· 

DIOXINS AND FURANS - UNITS: PG/L 

OCTACHLORODIBENZO-p-DIOXIN NA NA NA 
~--------------------------------- --- -----------------

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA TETRACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA 
----------------

EXPLOSIVES - UNITS: UG/L 

1 ,3,5-TRINITROBENZENE ND (0.26] U ND [0.12] U ND [0.26] U NO [1.3] U ND [0.26] U ----No"(o:12rtT:ND-[0~26]u~ -r:.io(1-:-3TiT-~-NI:f[o~26ju 
-··------~-- -- - --- - --·--·-·------~-----,;_ _____________________________ _ 

2,4,6-TRINITROTOLUENE ND [0.13] U ND [0.12] U ND [0.13] U ND [1.3] U NO [0.13] U NO [0.12] U i ND [0.13] U NO [1.3] U ND (0.13] U 

_ --~-- -_:-__ N~}~~1~)U --- ND [0.12] U ~ ND [0.13] u Nof1:3! u _ ND J~- ~~] U :-~!'J_(:>[0.12] ~ iNE [0.13]Tf=--}J~[1.3] Q-~-~ND [0.1~] u 2,4-DINITROTOLUENE 
-------~-~---------

ND [0.13] U ND [0.13] U ND [0.13] U ND (2.6] U ND [0.13] U NO [0.13] U : ND (0.13] U ND [2.6] U _ ND [0.13] U 
- - ---- -- · -NoT0.-131 u NA No (0.131 u No [2.61 u · I'Jo[o.13]u :- · -NA ____ t-f\lo[013fu·--No [2.61"l.T -,-"Noro~13fu 

2,6-DINITROTOLUENE 

2-AMIN0-4,6-DINITROTOLUENE 
2-NIT"RmolDENE _____ --- -- --~ ND[o.26ju · No [0.5J u o.1a J No [2.61 u No [o.26jl.J -· Nb-(o.5]1Tl-No [0.26J u ,--ND-[2.6flTI-No [o~26J u-

3-NITROTOLUENE --- -- -- ----r-f\lo-Io:26] u · ND[o.5J u o.2 J No [2.6]u · No [o.-26J u · I'Jo[o.5J u TNo[o.26Jur--"No [2.sro--r-No[o.26Ju-

4-AMINo-2,6-oiNITRoToLuENE ---- - -T ND(0.13j U . -NO [0.25] U i ND [0.13] U ND [2.6] U . NO [0.13] U. N"b [0~25]"U[No(Q.13)u-;ND[2.6] iTlNo[0.13]U 
4~NWRoTouiE"NE:---~--- ---- - -- -- ~-No-[o.26Ju No [1.51 u ·No [0.261 u No [i6J u No [0.261 u . ,;:fo[1-:-s]u-Ti\Jo[o.-26J u:-No[2.6]iTT-No (o.26J -u-

~~~;;~~~:·s-TRINITRO~ ,3,5-TRIAZINE --~=- =-i ~~&~l ~ ·····-~~ :~ ~:l ~- NO ~~~G)U. ···~-~ f}~[ ~ : ~~[~ m-~1 ~~~~~f~l'Q+_zg:: ~l ~- r ~~:~r ~--
OCTAHYDR0-1 ,3,5,7-TETRANITR0-1 ,3,5,7-TETRAZOCINE l ND [0.26] U . NO [1.1] U . ND [0.26] U ND [1.3] U ND [0.26] U NO [1.1] U ! ND [0.26] U i ND [1.3] U T ND (0.26] U 
----- -------------------------------------------------------------- ~---------- ----· - ---- -- - -- ------- --------~ ------- -----·------ _L_ ___ _ 

TETRYL : ND [0.13] U ND [0.37] U • ND (0.13] U, ND [2.6] U , ND [0.13] U i NO [0.37] U j ND [0.13] U i ND [2.6] U ! ND [0.13] U 

0 
N 
00 
1---
00 
en 



0 
0 
0 
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Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: LHSMW43 . LHSMW44 LHSMW44 . LHSMW44 LHSMW44 LHSMW45 I LHSMW45 : LHSMW45 ' LHSMW45 
-------~~~------------- ------------------------------ --- "------- -- _____ , ___ --- ---- __ , __ - . - - --- . - - - ____________________ j_ ____ ------- +-----~----·-'---~---
Sample Number: _ _ _ _ _ _ _ LHS-MW-43 __ MW-44 __ · LHS-MW-44 · LHS-MW-44 LHS-MW-44 MW-45 f LHS-MW-45 i LHS-MW-45 i LHS-MW-45 
--------- ------------------------------------- -- -·--12108/1994- - o2/os/199s. --05/1811998 • 08/2211996 12/08/1994- -o21foTf996To5/18/199a:--oa/2211996- : 12/08/1994--

- __________ )._ ______ -- -· ·-·--+---------··--r---------
0.00 0.00 0.00 0.00 : 0.00 0.00 

-- ~ =t-~~=~=-----~--:~~r=~-----~---=-=-:=---==--== 
t-J_ft. ____ +---~!'---+ NA : NA 

_________ J ____ --- -··-·---- --~ ·------ ------~- -----------

Date Sampled: 
-- ~---------~--~--------------- -----·-·---------------·-
Depth (ft.): 
-------~----------------- ------·--·-- --~-
PESTICIDES - UNITS: UG/L 

0.00 0.00 0.00 

NA NA NA NA NA NO DETECTED COMPOUNDS 

1 ! I 
NA "' NA --------NA ---r ---N7C--

POLYCHLORINATED BIPHENYLS -UNITS: UG/L 
---- ·-------~---------------------- -------.-
NO DETECTED COMPOUNDS NA NA NA NA NA 
1-----------

HERsiciDEs-:uNiis:U"GIL _________ - - --- -
NO DETECTEDCOMP-ou~.ios-- - --- NA NA NA NA NA 

------------------------~-----..;.... I 
NA NA NA NA 

DIOXINS AND FURANS ·UNITS: PG/L 
------------------

OCT ACHLORODIBENZO-p-DIOXIN NA NA 
ruR:A:CHL.oRINArEo DIBENzoFuRANs-:-(rof.A.iY____ - - --- N".A.-- - -~- NA 

NA 
NA 

NA 
NA 

NA 
NA 

i=~ -:--:_=--:=~-r : J 
---------------------- . ________________________ .,._ ____ _ ------------------------~---+---~ 

--·---- - -- .... ----- --···------------ ·-------- . ---- -·-·-··- --------- ---- --------~---·----------~---------1-------t 
EXPLOSIVES - UNITS: UG/L -----~-

ND[o.121il ··N"cif0.26JtT- ND l1~3J-u ·-NoTo.26J u · ND[o.f2J u · No-[o~:26fu ~---No-[1:3Tu ___ No [o.2srul~ND [o.12W 
- ND [o.-12] u--" N6[o.13) u-- -ND [1.3] u --t-·N'D[o.13j u -ND[!l:12T tT- NO [o.13fu-t ND [f3j u--:-ND"(0.13]UTNO[D.12ju-
-- NO -[<>:1 2] u--t-ND[o.13] u· - NO (1.3ru -, NO-[0.13]u -- ND [o~ 1.2Ti.i-- NO [o:13j ill-No-"[1:-3TU .•. NO [0.13) u : ND [0.12) u . 

_______ -~~]>-!~!.9~~~ Io~13JLJ_: :·No [~~6F( ~~N~~-:-~_3flT:-No-[0.13[Q- : N~ yo.1_3J u 1 N_E [2.6f~ _" NE [o.1 ~~ u 1 No [0.131 u 
_____ f'JA ___ _L~~-1~!U ___ N()(?._6!(J ___ ND[0.13JU _ NA .t-.J~!0.1~1~l~Q[2.6]_U . ND[0.13]U' NA 

-------··------

1 ,3,5-TRINITROBENZENE 
---- ---- -----·-------------· 

2,4,6-TRINITROTOLUENE 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMIN0-4,6-DINITROTOLUENE 

------------ - -----------

~~!~·~!~ -~---~!~~ ___ ND l2.6) U ___ t-J_[) J0~~6) U _ ND [0.5) U _N()l03_~l_~_i___~_l~_!2.6) ~ __ f'JD [0.2~~ ND [0.5] U 
N[)J~:5! u -~-- ~-~~ ~--- ND [2.6) u ... ND [0:26) u . ND [0.5] u . N[) L0.26!_~+_N[)_[2.~l~ _ _l_t-.J~!~.:~~!IJJ __ N__[)J~5]~ 

ND [~.25) U ~_f'JgJO:J~l U f'J[)J2:6JU -·- ND [0.13) U ND (0.25] U ____ 0:~4 _ --" __ .f'J[)E~LIJ_jf'J_D [0.1~!_~_-0D [0.25) U 
ND [1.5) U ' ND (0.26) U ND [2.6) U ND [0.26) U ND [1.5] U ND [0.26) U ND [2.6] U I ND [0.26) U 1 ND [1.5) U 

ND to.54ftfi -ci.2s_J __ t ND [1.3] u--'"NDio~261 u · No [0.541 u 'No to.-26JDT-No[i3fu_1_f..Jo-to.26fi.TtNo[Q.54]u 

I ____________ __ : ~~To.131_9'~~[)J0.13Ju ND[1._3LIJ_: No[o.13]u · No[0:13_iu:N~Jo.1~j_~j-ND[1.3JlJfNo[o.13]ufNo(o.13Ju 
ocTAHYDR0.:_!~3,5,7_-TETRA~~~o~~~?-Tf::_!~9(;1N~ ___ JIJ~0~! lJ __ ~10.261 u _p N_[) [1.3) u -----~~1~~~-~IJ ___ t-J_[)J1._11_1J ____ N[)J~_36! uL ND [1.31 u ND [0.261 u [ ND [1.11 u 
TETRYL ND [0.37] U . ND (0.13] U ND [2.6) U ND [0.13] U ND [0.37] U . ND [0.13) U i ND [2.6] U ND [0.13] U / ND [0.37] U 

2-NITROTOLUENE 
3-NITROTOLUENE 
4-AMIN0-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
HEXAHYDR0-1 ,3,5-TRINITR0-1 ,3,5-TRIAZINE 
NITROBENZENE 

0 
l\:) 

00 
t-
oo 
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Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: LHSMW46 LHSMW46 LHSMW46 LHSMW46 LHSMW47 LHSMW47 ! LHSMW47 j LHSMW47 ' LHSMW48 
--·-··---------------

, MW-46 LHS-MW-46. LHS-MW-46 'LHS-MW-46. MW-47 . LHS-MW4in:.-Hs:Mw47)-LHS-MW4i--t-CHS-MW-48-
~-------~-------~-------- - -- ----------- - ----+-- ·------------~--- ..... ---.-------~----L----~~--------+-----~-~ 

' 02/08/1996 05/18/1998 08/22/1996 12/08/1994 02/08/1996 05/18/1998 ' 08/22/1996 : 12/07/1994 ! 05/19/1998 
Sample Number: 
--------- --- -~-

Date Sampled: 
------------ ---------

Depth (ft.): 
-------------------------~-------

PESTICIDES - UNITS: UG/L 
NO DETECTED COMPOUNDS 

POLYCHLORINATED BIPHENYLS- UNITS: UG/L 
------------------------- ---··------- -------------- .. 

NO DETECTED COMPOUNDS 

HERBICIDES - UNITS: UG/L 
. .L 

NO DETECTED COMPOUNDS 
---~- -~ ~~---------~-

DIOXINS AND FURANS - UNITS: PG/L 
----------------

OCTACHLORODIBENZO-p-DIOXIN 
-----------~--------~--------------~ - -----· - --
TETRACHLORINATED DIBENZOFURANS, (TOTAL) 

- ------------

-~------~-----

EXPLOSIVES- UNITS: UG/L 

--.-- ---· --- ·- -~--+--- ---------~-----------.:..- ---------·--.- t--- ------------

0.00 0.00 0.00 0.00 0.00 0.00 ' 0.00 0.00 . 0.00 

NA NA 

NA NA 

NA NA 

NA NA 
NA _,_ NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 
NA 

-------~ ~ -:---~ ·-------------;------------ -N~~-=~~~=-~~F-=~-=- NA -----~-----~----
' _L_ -~'"-. -~- ~----+·--------~ ----~-------

i 
NA ---~-- --- N_A _____ ,--~----NA ---~--NA--

- ~ ~- --- ~- ~------+--------~-~~------------

---------------------- --------~' ------
NA NA NA NA 

----->--------=~-=-~-~==-~ ==~==-NA NA . NA i NA 
---- - ---- -~---,.. -- -~ -~----~ --~--------~--,- ·I 

NA NA NA 1 NA 
--~ ------------ - -----

1.3.5-TRINiTRosEN'zEN-E-~---------- ,_N'ofo:26J u· ~ No~[1.3J u No [0.261 u No [o.1i1u ·No [0.261 u Nof1.3fu---~N'oto~26lur-No to.121 u-i~'No[T3fuT 
2,4,6-TRINITRoToLuENE · : NoTo.1-3i u;-~ No[1.3J u No [0.131 u-- No [o.f2] u : -No~to.13]D -- No'fi.31 u---No [0.13fu ~No[O:i2f u 1 No[1.3fDJ 
2.4-oiNiiROTOt.:DEN'E ________ -- ------ ··- ·No-fo.13iuT"No[1.3ju No[o.13Ju No-[o.121u ~Nb[o.13]u --No[1.3TU'No(o.13fiT-:--I'iofo.12Ju; ND[1.3JUJ 

2.6-DINITRoToLuENE -~- -- - - ·~No [o.13J'u~--No[i.6] u Nofo~13l'l1-~ ND'fo.13Ju~~,-r..u)-fo~13iu--N'o12.61u--N-o [o.13)"u:No [0.131 u 
1 

No [2.61 uJ 
2-AMIN0-4,6-DINITROTOLUENE - - --- -~- --- -- - .. N6(o.13fur --ND'[2.6j u-· ND (o~ 1-J] U - -NA- - -NO (o: 13fu· ,;.f[5(2.6)"iJ NO (0.13] U NA 1 ND [2.6] UJ 

2~rowE:-NE . -------=--~-~---~---------~------N~@3_~T~~: __ N~-r2:~1 9: ~ _N9 lo._26!_~_-: _-N!>J~·_5fl[ ~ ~~W?~L~. _ N~j~.~Jlf:r--N'ofo~261_g__~r~_-_No 1~~t~_L!'!~ [2.6] uJ 
~~~ITROT_9LU~!'J_E ______________ ~ __ __ _ _____ . ~9J~·~6]U : _ f\1_1? ~?:6l_U , ND J~.2~L~- +- _ ~~!9_:~!_~-~---~~_(0_:2~! U . _ t-J~J?:~L~- , _f\l[)_ ~.26] ~- • ND [0.5] U l NO [2.6] UJ 

~:~~~~f6~~~-~~~~~-- --------- -- ------- ---- ~--;--~~ t~~~~l ~; ~~~ ~~:~~ ~~ . ~~ t~~~~lgm. !'~Jolf/sj! y..: ~~i~~~l ~ :--~~ it~l ~---i~~~~~~}~-~~~ [~.~5jl~ I ~~ ~~::~ ~~ 
HEXAHYDR0-1,3,5-TRINITR0-1,3,5-TRIAZINE -- --- --- -~------- n·Jo [o:26j u : -- ND[1 .3] u . ND [6:26jl.T ~ ND-[o-:-54fl..l-+ND To26juln--ND[1.3]0-r ND [0.26] u . NO [0.54] u' I ND [1.3] UJ 
NITR'osE'NzEN_E ______________________ -- - --- -- ·-No [o.13Tt:T ·No {1.3J u · No [o.13fu -;--No-[o:13TlTTNo [6.131 u~--No[1--:-3)LJ!No [o.13fU~--No-[o.13J u ! No [1.3J UJ-

ocTA'Hv-o'Ro-1 .3~.-7~fEYRANITRo-=-1-.3.5,7-fErRA2oCii-iE- --- No (o.26]-u · No [1.31 u No ro.-26ju · ND-[1.1] u · N'o [6.26] u · No [1'.3] u ;-t.Jb[o.26)'l..l-;---Ni5-f1--:1fut'NDT1~T 
--~~~·-- ---- ~---------~~--~-~-------· --- -------------~- ~ -~-- - -- -~: - ~ ~-- ~ ~ - -- --~ ---- -~-- -----~--- . -~--~-- -~- -~-- - ~ ------ -~--~-~~~------- ---~T-------~ T- -~~-

TETRYL i NO [0.13] U i NO [2.6] U NO [0.13] U : NO [0.37] U i NO [0.13] U 
1 

NO [2.6] U 
1 

NO [0.13] U i NO [0.37] U i ND [2.6] UJ 

0 
N 
00 
........ 
00 
-.J 
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Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: LHSMW48 LHSMW48 
-~-----~-----~------- -·-·· ---··--- ·- --·-------- -- ··--- -- --- ----- - ----- -. ---
Sample Number: . LHS-MW-48REFD LHS-MW-48 
-~~- .. -~--- ---·· ------------------------- ----------- - -------------- -
Date Sampled: 05/28/1998 08/22/1996 

Depth (ft.): 0.00 0.00 
--~---------- -----------~~------------------ -------------

PESTICIDES - UNITS: UG/L 
NO DETECTED COMPOUNDS NA NA 
----------- ---- ------------------------------- - -- -- ----- ------------

-------------------------------------------
POLYCHLORINATED BIPHENYLS- UNITS: UG/L 

NO DETECTED COMPOUNDS 
-------------- ------~---------- --------------

--------------- --- - --- ------------ . ------------- -----
HERBICIDES- UNITS: UG/L 

NO DETECTED COMPOUNDS 

--~------- ~-~-

DIOXINS AND FURANS - UNITS: PG/L 

OCTACHLORODIBENZO-p-DIOXIN 
-------------- ----------

TETRACHLORINATED DIBENZOFURANS, (TOTAL) 
-------------

EXPLOSIVES- UNITS: UG/L 
---------- ---------- ------- ---- ---· 

1 ,3,5-TRINITROBENZENE 
--------~~------------ -·--- -·--··-

2,4,6-TRINITROTOLUENE 

2,4-DINITROTOLUENE 
------·- -------··-- -----

2,6-DINITROTOLUENE 
·----------~-~-------- ---- ----- -

2-AMIN0-4,6-DINITROTOLUENE 

2-NITROTOLUENE 

3-NITROTOLUENE 

4-AMIN0-2,6-DINITROTOLUENE 
4-NITROTOLUENE 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NO [1.3] UJ NO [0.26] U 
- ----- . - -

NO [1.3] UJ NO [0.13] U 
------- ·-· ------ - -----

ND [1.3] UJ ND [0.13] U 
-- ---- ------ --- -- ··-· ----- -- -- . 

ND [2.6] UJ NO [0.13] U 
------------- --· ---·---------····----- ------··-

NO [2.6] UJ NO [0.13] U 
··- -~---- No-[2.6]uj-- · No [o:26j u 

--- ~--- ------- --·---~--- ----- .. 

NO [2.6] UJ NO [0.26] U 
- -----Nri[2.6]uJ··-- -ND{0.13]U 

-·------· -------------
ND [2.6] UJ NO [0.26] U 

- -~------ ------·--------··------- ··-· ~-- -- --

HEXAHYDR0-1,3,5-TRINITR0-1 ,3,5-TRIAZINE NO [1.3] UJ NO [0.26] U 
---------·----·- -- ·-· 

NITROBENZENE NO [1.3] UJ NO [0.13] U 
----·------~--·---------~-- -~--. ·---- - --- ·---·---

OCTAHYDR0-1,3,5,7-TETRANITR0-1,3,5,7-TETRAZOCINE NO [1.3] UJ NO [0.26] U 
-------·------- ---~---~~------------~---------·---- ---·- - . - ·-

TETRYL NO [2.6] UJ NO [0.13] U . 

LHSMW48 LHSMW48 
LHS-MW-48 LHS-MW-48FD 

12/09/1994 12/09/1994 

0.00 0.00 

NA NA 

LHSMW49 I LHSMW49 i LHSMW49 : LHSMW49 
· · Mw-4·9 - ! iHs:MVV-49TCtis:Mw49t i::Hs-Mw-49 

-~ 02/~9/1~~~--1-- 05/19/1998 ! 08/22/1996 .L 12/0!~!94 
0.00 • 0.00 : 0.00 I 0.00 

____ , --4--------

NA +----NA·---1--~--
--------~--r-------· 

NA j 
-- --·--- I 

- -----------:-~--·-------·-------------------~--- .. -----

NA NA NA -------N~ C~ __ f'JA---=~=r=- -NA-~ 
-----~- -- ~---L---·---·------

1 

--·--------L------~-
NA NA I NA 

--------:--------1 
NA NA NA 

·-- ----------------r-------1 

--- -· --- -- --- ... --··+----·------~--

-~----------' -- ----·-·------- ---- -·-------------
NA NA NA NA . NA 1 NA 
NA NA -- --. -.- -NA-----~--~A--: -- NA ·-r----NA--

-. -- -----------+--·-------

----- --~--------~ --------- +-----------
NO ro.121 u No ro.121 u ·- I'Jcffo.-26JU--: -No[1-.3J~No ro.26']o-+-No r0.-12fiT 

ND [0.12] U ND [0.12] U----NO (0.13)u!-ND(1.3) u:·-N-5(6.13)u:- NO (Q.12)u 
NO [0.12] u NO [0.12] u -:-ND[o.1~ND[1.3fu'ND-[6:13]uT ND[Q.12] u-

··- -----·- ---- -- ----- --·----- ··-· ·-----<-- . ·--·----+-__:_____:_--1 
NO [0.13] U ND [0.13] U NO [0.13] U NO [2.6] U ND [0.13] U : NO [0.13] U 

NA - - NA . - ·-ND(o.13]'uT ND [2.6] U ; ND [0.13] U t_ NA 

No £0.51 u No £0.51 u ·· · Nofo.26Tu1-"No [2:6fUTNo ro:26i ITl_ No [o.51'u 
No [o~5J u - ND [o.5j l.i -+ No [0.261 u 1 No £2.61 u i No £0.261 u : No [0.5fU-

ND (o.25J u No £0.25Ju · - ! I'Jo [o~13]l.fi No [2.6J·u--;-No [o.-13)tTtNo ro.25fu 
NO [1.5] U ND[1.5fu - ,-NO (o.-26j Lf' NO [2:6] U -:--ND(0.26] U f ND [f5fu· --

ND[0-_54]tT ·--No [o.54J-u·--;-No[o.-2snn- N-oT1:3J u No [o.26]UT No ro.54J u

No fo. 131 u · No ro.13] u - · No io.13fuT-No [f3fu-· -No [o:13fUT Nti[o.13JtT 
ND [1.1fU ND [1_-1-] U --- ND [0.26) uf-r;.io(1:3fu;---- 0.76--~.-ND(1.1)lT-

ND [o.371 u ' - No[cuiJ o--TNoro:13HJT No £2.61 u : 1.3 1 No ro.37J u 

0 
N 
00 
~ 
00 
00 



Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: 
-- ·------------ ----
Sample Number: 
~-~- ----------------
Date Sampled: 
--------------

Depth (ft.): 
PESTtCiDES-~-uNrrs:uG/i------~- --- -
-------~~------------- ----------- ----------------
NO DETECTED COMPOUNDS 
----------------

POLYCHLORINATED BIPHENYLS- UNITS: UG/L 
---------------------- --~--------
NO DETECTED COMPOUNDS 

--------------- ---------------------

---------- -----------·- --------

HERBICIDES - UNITS: UG/L 
NO DETECTED COMPOUNDS 
---~----------- -

DIOXINS AND FURANS - UNITS: PG/L 

OCTACHLORODIBENZO-p-DIOXIN 
---------------~----- ---

TETRACHLORINATED DIBENZOFURANS, (TOTAL) 
----------------------

LHSMW50 
MW-50 

LHSMW50 LHSMW50 LHSMW50 
LHS-MW-50 +- LHS-MW-50 , LHS-MW-50 

- -- - ·+-

02/09/1996 05/19/1998 08/22/1996 12/09/1994 
---i----

0.00 0.00 0.00 0.00 

NA NA NA NA 
- ---- ---- ---

NA NA NA NA 
- -~ ---

NA NA NA NA 

·---t··· 

NA NA NA NA 
- --..-.-- --

NA NA NA NA 

LHSMW51 
MW-51 

02/13/1996 
0.00 

NA 
NA 

LHSMW51 LHSMW51 : LHSMW51 LHSMW52 --------- _ __._ ____________________________________ +----------~ 
LHS-MW-51 . LHS-MW-51 ! LHS-MW-51 : MW-52 

o5h9if~~£ · 0~1221~~~~~~ -__ ! ~11 ~~94 _l§2t~/199~ 
~~~---+--____(!:~~~---r- ----~:~~- ____ _L __ o.o~_ 
-- -----1~------~~--- ---~--
NA . NA ' NA NA 

- ----------------~---

--·-·-- ---~----- r --- - -·- ..... - -·---·~----

NA 
--:-----NA ____ ,_ ___ NA 

NA 
~-----+-----

.L. --- ----~ 
~A_----. N~ NA NA 

-NA -------~- NA ---r-------NA _________ -- NA-

NA ------NA -------NA ~~---NA ___ _ 
-- -----------r-- - ------t--~-----

-~ ---- ------- . -- --- . - --~~--~--~r-=~=--=-=-=1-~-----~--------~ EXPLOSIVES - UNITS: UG/L 

1,3,5-TRINITROBENZENE ND [0.26) U • ND [1.3] U ND [0.26] U ND (0.12) U ND (0.26) U ND [1.3) U ; ND [0.26] U ' ND [0.12) U . ND [0.26] U 
2~4;6-TRINITROToLUENE-- - - ND[0.13) U. ND [1.3) U ND [0.13) U ND [0.12) U . ND [0. 13) U . - ND-(f.3ju----r;.fo[0.13] U : ND-(o:·12)u:-No(0-_13j U 
2-;4~oiNITROT6LUENE_______ ND [o~ 13) 0. ND [1.3] u ND [0.13] u ND [0.121 u ND [0.13) u ND [1.3fu-·~No[0:13)u:-ND-[o:12)uTND[o.-13)u 
2.6~iNITRoToi.uENE _______ -~--- ND ro.1:wo· - ND t2.6J u ND ro.13J u ND ro.13J u No Io~131 u·-- No-I2J>]u-! No ro.13fu,--"No1ii13J u -NoiD.13fu 
----------------------~------------- ---- - --- -- - l--- ------ - -- . ---- ~----------------- --- ------------
2-AMIN0-4,6-DINITROTOLUENE ND [0.13] U . ND [2.6] U ND [0.13) U NA ND [0.13] U ND [2.6] U 1 NO [0.13] U : NA ; ND [0.13] U 
2=NITROTOWEN-E-~~------~-~ ---- n- _ _ _ 0~3_~~!---~-·n~-~~ ~.6] Q -UND [0.-26JU -~ t-JD J0.5]_Lju: NO (o.26]U_~ -_~f?_f~~6fu-j NO [0.26] u : ND [0.5] u J NO [0.26) u 
3-NITROTOLUENE ND [0.26] U • ND [2.6] U ND [0.26) U ND [0.5] U . ND [0.26) U , ND [2.6] U I NO [0.26] U : ND [0.5] U ! 0.2 J 

!~~~~~~=;R6tOWENE---~- -- c~~m}~f~--~~ ~;::~ ~ : -~~ ~~:~~~ -~- ~: :r-f1·~11J · ~~{~.J!fH~~--:~gf~::f3~T~~ ~~:~~t~~~7~~5~1 ~1~~~:~~~ ~ 
HEXAHYDRo-1;3,5-TRINITRo=-1:3.s..T"RiAziNE -----~-No [6.261 u ~--"No [1 .3Tu · ND [o.26i u : ND ro:54Jl.f r f'JD [o:26fu ~ -·No [f3f o-iND ro.26J u fND ro.54}tT~NOTo.26J u 
-------~---~----------~------ ------------- -- -- ·----- ------ -------·-- -- ---- --- --- -- -f --- - -- -- ,_ - ---- ------· - ------------------- .. -
NITROBENZENE ND [0.13] U ND [1.3] U ND [0.13] U ~ ND [0.13] U : ND [0.13) U NO [1.3] U I NO [0.13] U I ND [0.13] U I ND [0.13] U 
ocf.A:8YoRo-1.3.5:7-=-iETRANirRo-1,3~5.7=-fErRJ\zociNE -·No [o-.26jL.i: ·No [1.31 u ND ro.26J u · ND 11.11 u ·No [o.26fu · ND(1jju--rNo-[6:26fO ;·-No-f1.1rtTTNOT6:26J u 
-- -~----------- --------- -~ ------ --·-··-----------·--------------,-------- ------- - -·-- ---- --- -----------;------------- ------- -+·--·----------"'----·-----~--~--~--;---·----·~~-t 

TETRYL NO [0.13] U ND [2.6] U ND [0.13] U . NO [0.37] U 
1 
ND [0.13) U : ND [2.6] U i ND [0.13] U I ND [0.37] U 1 NO [0.13] U 
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Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

~~~a~~~umbe,::- ---------- -----------------------u--1 -~:s~::~s2i. L~Hs~~~~:2. L~Hs~::~:2 __ L~s:_~53 - LLHHS~-~~~~-~LHS~~~~~~Fo·t-tts~~~~:31 L~Hs~::~:3 
~:~~~:,lOci:-=--~ _ --~ ~=-- :::::~ = :=- .•. ,:: 051~~~998 ·· · o8i!~~996 ··· 121~1~~9_94 :: o21~0~1995 oS/!~~1998 : ~_05/t%19911 t 08J2f.~~~¥~7~~994 
----·-·-·- -·····--~----------·--- ---------------~------ ---·--·---- --·- -- - --- ---- . -· -- -· --·-·- ------- ------ ___________________ L__ _______ --~-!----
PESTICIDES- UNITS: UG/L i I 
NO DETECTED COMPOUNDS ________ ---------- ----- -- - NA - - . NA NA - . - -- NA ______ --- NA --- ·---- ---N-A-----r----NA_I __ N_A __ -------------------·- ---·-----,-- ---- -·---- ·- ------- ·--------- -- ·- -~·- -----. ---- ----------~---==~-=~=~-~==L-------t-----
POLYCHLORINATED BIPHENYLS - UNITS: UG/L 
-------~-------------------------·~--------~ --

NO DETECTED COMPOUNDS NA NA 

HERBICIDES - UNITS: UG/L 
-----~------------~-----------------

NO DETECTED COMPOUNDS NA NA 

1DIOXINS AND FURANS- UNITS: PG/L ----- ----
-------------- --------- --------------------· ---------------- -
OCTACHLORODIBENZO-p-DIOXIN NA NA 

·------··-·• --- - • - -·"-F--. ---• •• 

TETRACHLORINATED DIBENZOFURANS, (TOTAL) NA NA 
---------------- -------- ---

-----------------·--

NA 

NA 

NA 
NA 

1 

NA NA 
NA -------+--

NA NA 

------------------------1------

- ----·-------+ 
NA NA NA NA NA 
--------- ------- I I 

NA 
NA 

I ' ---- --------~~-- ----------,-------

-NA-----"---- -~~--~-A--~~--- NA NA I 
NA . NA NA NA 

-·······-------"------- - -----+-------· 
EXPLOSIVES - UNITS: UG/L , : 
1,3,5-TRINITRosENzENE ---~-------- - ND-[(3J u ---No[o.26J u · -ND [o.121 u - ND [0.261 u ND [1.3J u -No[1:3fu ____ tND ro.26J u I ND [0.121 u 
---~~----~------ ---------- --·-- -··-- - - -·-··-- . --- . - - - ·------ ·----·-·· -------~L--------
2,4,6-TRINJTROTOLUENE ND[1.3]U ND[0.13)U ND[0.12]U ND[0.13]U ND[1.3]U ND[1.3]U 'ND[0.13]U: ND[0.12]U 

2,4-DI~~!:_RO!~':_~EN~---=-~--=~=-~~-=--- ------ -- - --N0f1.3!Q-· NDJ~i3jU ND!0.12j_u. Nb{0.13)~ NI:)J1.3ji.J - ~!?E~~r:Q"~~-t-ND(0.13fUlND[o.12)U _ 
2,6-DINITROTOLUENE . _ . ND [2.6] U ND [0.13) U ND [0.13] U 0.2 . ND [2.6) U . ND [2.6] U I ND [0.13] U ~0.13] U 

~~~:~~~~~~rTOLUENE --~-~=--=_- -•• ~UII ~ · UlH!l~ ~ -~~ r£~~ ~ --~~~-r?~:}~: ·~~ :~ ~~~= •• n~ !Hm i ~~ :n:: ~--! ~~ ~~£ 
4-AMJN0-2,6-DJNITRoToLuENE - -u- - - Nou[2.6]"u-' -No(o: 13T u · · Noro:25J Ci --No-[5.13flT-No{2.6]D-" ---Ni>- £2.61 u ! ND ro.1-3J u I ND ro.25J u 
4-NITROTOLUENE - ----. -u . ·r-~o [2.6] ij . NO [0.26fil ' NO fi.s[U ~ N0(026) u· ·r-~or2.6) lJ ... N0[2.6TD u·-ro [0:26] u T NO [1.5)U 

~~~~HBY~:z~~:,5-TRINITR0-1,3,5-TRIAZINE ---·-- --~~:_---~g}~:~g_j~~~l~:~~-~··~· ~~-f~:~~~ 3~~~~1r~~}g~~-~~g]ft- · ·--~g"}}~}g--1. ~~~~r~ , ~~ ~~:~~~ ~ 
------·-· ------------ ···-··- -·- ----- -----·---------·-- ... -- -- --------····- -·- ·----------·-·---. +---·- ----- -·----. - -·--------· -- ··----~--------+-· ---=--
OCTAHYDR0-1,3,5,7-TETRANITR0-1,3,5,7-TETRAZOCINE ND[1.3]U 'ND[0.26]U ND[1.1]U :ND[0.26)Ui ND[1.3]U .. ND[1.3]U lND[0.26)U i ND[1.1]U 
TETm---------------------- -- No[2.6] u . ND [6.13] u . Nb-[0.3i]u ~ NoT0.13]U r··No[2.6]u-- ... Nb [2.6fu --- : ·r;.io-[a:13]UTND[D.3ijlT 
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Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: 
- --- --------·--- . ---·--·- --- -------

~Cl_Jl1PI~-~':l~~~..-~-- __ ·-··-······-·-- __________ . 
Da~e S~~J>_~~~: _________________________ _ 
_l?epth (ft.):___________________ _ _________ _ 
PESTICIDES - UNITS: UG/L 
NO DETECTED COMPOUNDS 

POLYCHLORINATED BIPHENYLS- UNITS: UG/L 
---·-------------------------·- -----
NO DETECTED COMPOUNDS 

HERBICIDES - UNITS: UG/L ___ , __________ ----- ----- ----·----------

NO DETECTED COMPOUNDS 

DIOXINS AND FURANS - UNITS: PG/L 
OCTACHLORODIBENZO-p-DIOXIN 

------------------------------
TETRACHLORINATED DIBENZOFURANS, (TOTAL) 
---------------------------- -- --·----------- ----·- --- - -

- --------------------------····-· --

EXPLOSIVES - UNITS: UG/L 

1 ,3,5-TRINITROBENZENE 
2,4,6-TRINITROTOLUENE 

---------------------- ----
2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 
---

2-AMIN0-4,6-DINITROTOLUENE 
2-NITROTOLUENE 

3-NITROTOLUENE 

-------------- -------------

4-AMIN0-2,6-DINITROTOLUENE 
4-NITROTOLUENE 
HEXAHYDR0-1 ,3,5-TRINITR0-1 ,3,5-TRIAZINE 
--------------- -- ---·------------~----

NITROBENZENE 

LHSMW54 LHSMW54 
MW-54 LHS-MW-54 

- ------····· --- --·· -- ~ 

02/12/1996 05/20/1998 
---------------- ------- +----· - --------

0.00 0.00 

NA NA 

NA NA 

NA NA 

NA 
NA 

NA 

NA 

LHSMW54 _ _ LHSMW54 LHSMW55 , _':_~~~'J'.I5!__i_~H~M~55 i _ ':_!i_SM~5~_..__':.!'_iSMW56 
LHS-MW-54 LHS-MW-54 MW-55 . LHS-MW-55 I LHS-MW-55 I LHS-MW-55 . MW-56 

- .. -. .. ·--·- --. -----------+-·---------l-·-------·-------- I 
08/2~/1996 12/09/1994 .. 02/10/1 ~96 ~ ~~~~~/19!!_1 08/22/1996 ; '1__~9/19~~-.L__()~/-~~/19~ 

0.00 0.00 0.00 0.00 : 0.00 i 0.00 . 0.00 
-----------L----~- ·----------------·----1 

NA 

NA 

NA 

NA 
NA 

NA NA 
·---··· --~---------t--·---- ·--,.··-·----·-----· 
NA : NA . NA 1 

----------~. ---------~-------_____1 -------

--·r·-- -·· 
l ' 

NA NA NA ·--,-----NA- ' -· ·-·NA- --

NA NA NA NA 

NA 
NA 

-·--·-·----------+----------~------·--- ------------- ·----

NA -- --···-· NA-~'-·---NA-- --NA--~---NA ___ _ 
. ·-·------+-· ·-------··------------------ ····---

NA NA NA NA NA 
---------

NO [0.26] u ND [1.3] u -- NO. [0.26] u - NO [0.12] u· . NO [6.26] (j" -NDTIT]u"t-No [0.26W-ND[~f2)lJ+-ND'(Q.26]U 
t-io [o.13]u- No[1.3i u -- No.[o.13ju Nb ro.121u ·No [6.13]u· No[f:3JuiNofo~13fu+ t-io 1o.12JtT~No[o.13J u 

o.-59 · · ·-· NoT1.3fu -:- No[o".13ru · f..Jo[o. f2J u -No (o:-{3j u· --NDT1.3Ju!No[0.13J u ., .. No [0.121uTNo 1o.13J u 
-~---. ··--· ............ ·• .. ·-····-··--- ·--- ·------------. .J-.---

ND[0.13]U ND[2.6]U ND[0.13]U ND[0.13]U 0.56 ND[2.6]U, ND[0.13]U, ND[0.13]U ND[0.13]U 
---- --------•--···- - -----··--·------- -- -- - I- - ----·-·-··-- ------- _________ __)___ ___ ~~---~-----------~-- ------~---

ND [0.13] U ND [2.6] U ND [0.13] U NA 0.86 . ND [2.6] U i ND [0.13] U NA NO [0.13] U 
-------- -----t-··-· -- -·------- _....__________ - ___ ..,. ------ -----+--- ----~--~-----------------.;,..._ ___ _ 

ND [0.26] U : ND [2.6] U . ND [0.26] U . NO [0.5] U ' ND [0.26] U . ND [2.6] U . ND [0.26] U ND [0.5] U • NO [0.26] U 
o-.11 J - - · No [2.61 u ·-No ro:2€Wu · No fo.sl D + · -o.15 :T -··r--;;:.ior2-:sru-; No [o.26J u-· :-··-No 1o.5fuiND[D.26fu 

Noro~13JU~ ·No-f2 .. 6i u ---No[li13]D: No [0.25JD- :- --6.11:1··-~ No 12.6f"u-: ND[D.13J u t"No-ro.25J u 
1 

No 1o.13J u 
.. ·No[o.26] u' .. Nb.[2:6]"t.T -;-·No[6.-26fu-; ND[1.5] u·--:-·ND"[o-.2-6fu r-No[2.6f iTTNI5[0.26] u -r: -NO [1.5] u ; NO [0.26] u 

0.15 J No [1 :3] u. ' f..Jf:)"[o.26J 0 ' Nb [0.541 iJ ; NO [o~26j u No [1.3]"l}-I"No [(i26]iTl-No ro.54rtT:N-o-[o.26]u 
-- ________________ ,__ -------- -- ···-- ------ ·-- -- .... ---- -----·- ···-·•···---------------- ·-----·--------o..------~----..1 

NO [0.13] U. ND [1.3] U NO [0.13] U ND [0.13] U ·NO [0.13] U; NO (1.3] U . NO (0.13] U i NO [0.13] U 1 ND (0.13] U 
-------~-- ------------------ -------~--------------- -- ··--·----- - -- -- ----·- -- . --- -- . - -- -· ----·-·-- ------ --·----·-.- ·-------------+------- -- - --------1·--------·-·----+---------·-
0CTAHYDR0-1,3,5,7-TETRANITR0-1,3,5,7-TETRAZOCINE NO [0.26] U NO [1.3] U NO [0.26] U NO [1.1] U ND [0.26] U ND [1.3] U ' ND [0.26] U ; NO [1.1] U ND [0.26] U 
TETRYL ---------------------- - No-To.13fu" t-io12~1U --No[o~T3JO No[c>.37fu ·-No [0.13fU~---No 12.6] u : No ro.13J u i f..Jo ro.37J u i No ro.13J u 
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Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: 
--- ~---------- ···-··· -------- --·---··---

Sample Number: 
--·---· - --- -- --- -----------------------

~ate Sample~: _______________ ~----- ----------~---
Depth (ft.): 
-----~------- ----------------------- ---··· 

: LHSMW56 LHSMW56 LHSMW56 LHSMW57 LHSMW57 . LHSMW57 • LHSMW57 . LHSMW57 LHSMW60 
~--- --------- ------------,--- --- -.- --- • - __ ; __ - ---------- ___ j_______ _______ ~-- ----,------------~------+---------,---

: LHS-MW-56 ; LHS-MW-56 LHS-MW-56 MW-57 LHS-MW-57 LHS-MW-57 i LHS-MW-57 I LHS-MW-57FD ; MW-60 -
o5,-2oi1998 ___ o8-/21/1996 12/07/1994 o2/08/1996 · o5/2oi1998-~ o8/21/1996 I 12/09/1994 1 12/09/1994 --T 02/09/1996 

-- --------- -----·--- ·------~~--+------ -----~~-~- ______ ;_ __ ~-----
0.00 0.00 0.00 0.00 0.00 0.00 . 0.00 0.00 . 0.00 

------------- -----~----- -------------- ------- -l------------ --------

PESTICIDES - UNITS: UG/L 
NO DETECTED COMPOUNDS NA NA NA NA NA - ---NA---~-T~-NA---------NA-- NA 

- ~~~--------~~-----------··---

- ------ ---------------------·-- ----------
POLYCHLORINATED BIPHENYLS - UNITS: UG/L 
--------------------- ------------ ··- ___ ....__ ----- ----------------

NO DETECTED COMPOUNDS NA NA NA NA NA NA NA NA NA 
I ---- -------- ----

HERBICIDES - UNITS: UG/L 
NO DETECTED COMPOUNDS NA NA NA NA NA 

. --- -- -------

NA NA NA --~---NA 

DIOXINS AND FURANS - UNITS: PG/L 

OCTACHLORODIBENZO-p-DIOXIN ---~-------- ______ !4!-_______ ~ NA 
NA 

NA 
NA 

NA 
NA 

NA NA NA NA NA 
NA- - - -----NA ________ NA______ NA ------~-~-

TETRACHLORINATED DIBENZOFURANS, (TOTAL) NA 
-----------------~----- -- --------------~---------~------------- ------·-·-~--------

- -- ··- ---- ·--· ~ ---·--·-··------·--· -·-

EXPLOSIVES -UNITS: UG/L 
----------------··---- --- -- ---- ·-. ·--- ----·~- -~------~---~ -------~-~-·-......_·-------~-

1,3,5-TRINITROBENZENE NO [1.3) U NO [0.26] U NO [0.12) U 0.21 J NO [1.3) U NO [0.26) U NO [0.12) U NO [0.12] U NO [0.26] U 
----~ 

- ·--- "NoH~3Tu -~ · 6.a No ro.121 u No ro.13J u No [1.31 u -- "No- ro.1-3iTf--No yo:--121 u ----- No ro.121 u No ro.13J u 2,4,6-TRINITROTOLUENE 
-No[f31 u i- No ro.13J u No ro.121 u ND ro.13J u No [1.3] u No ro.13]u --· No[0~12]TT-- No ro.12fLT--~'No[o-:13Ju 
NO [2.6) U- t NO [0.13) U NO [0.13) U NO [0.13) U ND [2.6) U NO (iu3ju -~ NO (o:-13)Li- ---NO (0~13)u-- ~-ND [0.13) U 

-·----··· ····---·----·-------

2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
2-AMIN0-4,6-DINITROTOLUENE 

I ------------------
2-NITROTOLUENE 

No [2.6]"u-· ND ro.13J u NA No ro.13] u ··No i2.s1 u - t.Jo--[0.13]TJ·---~------NA _____ "No ro.13fu 

--NO (2.6)" U . NO (0.26) U NO [0.5] U NO [0.26)U NO [2.6) U NO (6:26) U --: -ND(O.S)U NO [0.5) U -- ; NO [D.2sfu 
--ND(2.6)l.f" ,_ ND(o:26] U NO [0.5] U , 0.1--9 J NO [2.6]u ND [0.26) U , NO [0.5] U NO [0.5) U NO [0.26] U 1

3-NITROTOLUENE 
14-AMIN0-2,6-DINITROTOLUENE ______ _ - - -- N0-(2.6)"lT ~ ND [0.13) U NO [0.25) U . NO [0.--13) U ND [2.6Tu N0(0-:13)~ND-[0.25]lT. ND [0.25) U ND [0.13) U 

-~-------- ·--·-·-· -- ·-

4-NITROTOLUENE ;-No[2:6) u : 'Nofo~26J u · ND-f1~51Li ·No to.261 u' --No-f2.6flT- --N"o-ro.26J u : NoTf5J u--r-- -No V.5i---u-TN"D[0:26j u 
HEXAHYDR0-1,3,5-TRINITR0-1 ,3,5-TRIAZINE :--NoT1:3) U- t--ND.(0~26) U . ND [0.54) U . 1 NO f<i26)U' . ND [1 .3) U -~NO [0.26] U-~-r;io(0-:--54ru~- ND-[0.54)1Tt NO [0.26) U 
Nrr'RooENZENE:-- -- : r .. fo1f.3JL:I-~- No[o.13J u No ro.13)u · NoT<H3ju · Nii[i3JO ~-'ND[o.13)DIN-oto~----N-o-[O~f31u 1 No ro.13J u 
oc'TAHYoRo~1.3,5,7-TETRANITRo-1,3,5,7-TEfRP.zociNE ___ , __ No[f.3JLf"·-N"o[o.26Ju · Nb[1.11Li ·-ND[o.26ju· N"o[1.3fu t-"Noro.26Ju. ND[1.11u i ND[1.11u TNo[6:26]U 
TETR~----·- ---- -------- T"'No[i.6j if+--NO [0.13] u : NO ro.3iru" ND[o:13]U~- NO [2.6Tu -Nii[0.13)-iT! ND[0.37] uj NO [0.37] u :NO [0.13) u 
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Location: 
----------

Sample Number: 
------ -------~-

Date Sampled: 
---- ----------.-- --· -

Depth (ft.): 
------~-- -------- - --··· --------~------

PESTICIDES - UNITS: UG/L 
NO DETECTED COMPOUNDS 

Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

LHSMW60 LHSMW60 LHSMW60 LHSMW61 LHSMW61 LHSMW61 LHSMW61 
LHS-MW-60 i LHS-MW-60 . LHS-MW-60 MW-61 LHs-MW-61 LJ..ts-~Niw-s1riHs~iviw:sf 
~-------------

05/20/1998 08/21/1996 12/11/1994 02/11/1996 o5t2ot1998 os/15/1996--~-1211 o/1994-
0.00 0.00 0.00 0.00 

-- . -~------~-----r--------~--------

0.00 0.00 . 0.00 
---- -----~-----~-- -~---- --

NA NA NA NA NA ~NA-~-~- NA 
I ---------~--- --~------~-------- ----- ----------- --~-- -~------ -~-- -- ~- -

---------------- ------------------------· ----- - ·--- ---

POLYCHLORINATED BIPHENYLS- UNITS: UG/L 
--- ---------------- - ---------------

NO DETECTED COMPOUNDS NA NA NA NA NA NA NA 
1--~----~---------- -- -------------------~-----------

HERBICIDES - UNITS: UG/L 
NO DETECTED COMPOUNDS NA 

-----------~--

DIOXINS AND FURANS - UNITS: PG/L 
OCTACHLORODIBENZO-p-DIOXIN NA 

---------------·-- - ----------------

!§~~!'il~~t-J~!§£?..£?~1?_ENZ_OF~~NS~ (TOT_AL) _ _ ~---~~ 

EXPLOSIVES- UNITS: UG/L 

NA 

NA 
NA 

NA 

NA 
NA 

,_ 

NA 

NA 
NA 

NA 

NA 
NA 

--- ____ .,___ ___________ _ 
NA NA 
------------

NA NA 
NA NA 

- - ·---- - -------------- ---~-------1 

1;3,5-TRtt;,fmfoBENZENE~----~--·· NO [1.3] u ND [0.26] u ND [0.12] U- ND [0.26] U ·- ND-(1.3f[T -~ND-[0~26]u-Nb [0.12] U 
2:4.6-rRINITRofoLLi'EI'JE'-~----- . No[1.3]u- No[o.13Ju No[o.121u ·No[o.13]u· NoT1.3fu--t-Jo[o:13]U,...Nc)'[o~12Tu 
2,4-61N'ITRoToLi.JENE ________________ - -- -· No [1.3] u-r--t-Jo-[o.131 u No (o.121 u ·No [o-.131 u- No[1.3]u-- No [0.131 u No [o.1210 
2,6::o!NifRoTouTE'NE-- ------- --- ------ ~-~--------- -·-No [2.6ju ___ ·r;:io[0.13ju No [0.131 u- · Nb [o.13Tir-t.Jo[2~jt:T-- No (0.131 u , No [0.13J u 
2-AMIN0-4,6-DINITROTOLUENE ------ ----~ ----- --,--ND [2.6jU ____ ND-(O.-f3j l.J~ -- NA NO (0.13)u· -ND[2.6)u-· NO [0.13] U i NA. -
2=-NITRorOiJJENE--~ ------~--- - --- ---- • N-o-[2.6]u ---No1D.261 u-- No [0.5] u No to:26] u ·--No-T2.61u---~-----o.39-~: -No (o~ 
3-NITRoToLuENE-------~------ -- - --- -- ----- -· ~ r..io12~6J o --;- No-[6.261 u - No (0.5J u -- No[6.261 u · -N'oT2~6]u ---No [0.261 u lt.m (0.5J u 
4-AMIN0-2,6-DINITROTOLUENE --- -- -~-- ~ -- -No[2:6j0 + -N6[6.13j u· . ND[o:25] U --ND (()_1-3] u' -ND-(2--:6]Lf ___ ND(0.13fufNo[0.25]lT 
4-NirRoToLuENE --------- --- -----~- -j~No[2.6jl.J -· I'Jo[o.261 u ·-- N'DH.5Tu-Nofo.26TIT -N'o[2.6f"u- ·-N6[o:2s1 uT-No [1.51 o--
HEXAHYoRo-1,3,5-TRINITRo-1,3,5-TRIAZINE -- ·------ ~----N0(1.3]"u • --NO (0.26] lJ ~ND-[0.54]U --~-NO [o:26) i.J'~-No(1:3)D ; -ND[o26fu1-No(0.54fi.T 
NITROBENZENE --- :-~No[1.3ju -: -ND(o:13j u :N0(o-.13j-u··; Nb-[6~13j'li'-ND(oftT~-ND-(o.-f3fuiNo [o.13TU 
ocr.A.-HYoRo~f.3;5~7~rETRANITR0-~3.5;?.:-fEr'RAzociNE- -1-N'o [1.'31 u · No [0.261 u No [1.1] u l No[o.26fu ·- 'NoTi.3ju -- r..io-[o-:26Tu·:-N'oTfTfu 
TEfRYL--------- -~---------------~ ---~ - --~~--- :- 'No [2.61 u : No [0.131 u N6 [o.3i(u-T Nrno.-13Tu·~ -ND12.6Tu -~--ND1D.131u-r No [0.371 u 

0 
0 c 
l.t' 
>C "( 

'-{ 

r -~ 

0 
l\:) 

00 
~ 
co 
w 



0 
0 c ,,...... 
~-c..\;,· , .. 

Metals in Groundwater Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Lo~~a~~~-=-------------~~------ ____ 1~~ -~ __ 47'JV'!"01 '--~!'J\1\1\1~1-_,__47~~~--+-47~~! -t~~~\\f\J\102 ~~~?~~3~WW04 47WW05 ! 47WW06 
Sample Number: ! LHS-MW-105 1 105 47WW01 I 47WW01AFO • 47WW01LFO! 47WW01 . 47WW02 · 47WW03 I 47WW04 47WW05 47WW06 
------ -··---~ ~----~-------~- ---+-----------~-- -------<--~--- --~·-······· ----------- ----·-· 1- .. --- ----··- r·- --------·-- ·-----T·--·-·---------- ···· ···-------·------,.-;----:-+-
!?~!!_ Samp~ed: ~-- -----~~-~2/13/199~-l- ~-~~1~!_1~~~ _;_0_~12~!~_99_~ _, __ ~~1_2~!1 ~~8 _ : __ 091~_9!1_~-9~ -+ _:l~!~!i~~98 11/04/1 ~~8- ~ ~-~~~~ ~~8 I 11/05/1998 11/09/1998 11/06/1998 

~~;tl~·~: UN-ifS:-UG/L-+--~-~-- ___ l_ -- o.~~ ·- -~ ··- .0:~0- - - . --~.0:~0__ ----~ -~~~ . -~- --·-~:-~~-- -- (__ o.oo_ - .. ~-~~·oo : o.oq=~_._~ o.oo 

AL~MINuM_~--=-=~=~~-. =}:~~o J ~=~-:-~~~~§~=~~=~~~~o_J_ ~~~ ~-=~~~~---- ~~~-~---i~~}--=~~-~-- ~~o_~-_-::·~--i~~~( _-_~!1o~=}--mo 
1 

13oo 43~ 
~~~~:N~gY __ .. _______ ~ 1 --~%r~~~ ; :g ~5Jfo · No r~o1 u ·· ~~ · - · .. ~-~-~~~~ ~ + :grt5Ji~ l :~r\~1~n ~-~~rmJ~+-No :12o1 u I :~r~~1~u N~~5~~---
------------ ----~----- -- ··-·- ~---·- ·-·-· -··----- ......... - ··--·· ------- '···-- ... ·------------------··--··-·· ... ----···-·· ~ ..... 1------ -. ··--··-··+--------~---····;--:-·--------~- ---- ------····· 
BARIUM . 41 NO [200) U NO [200) U NA NO (1 000) U i NO [200) U NO (200) U ' NO [200) U ! NO [200) U l NO [200) U NO (200) U 
BERYLLIUM --------~----t-JD(S)U -~ ··- -1.4-- ~---0.5~- :· ----N-A --- .,--NO (2~)U-fNo(a:5Iu ____ -o.-6 ----; N6 [0.5) U : NO [0.5} U I NO .[0.5} U ' NO [0.5} U 

£~rv11Q'M-===~=--~--ND-11oTu·:_~_:==--1j--=:~~~-~~-1o.~~--~---=~N~~----~-~B_[if4tu_~==-NDto.sf_~~-=-~0o:aru:--_=I~.-- 2.1 r No ro.aJ u / o.8 J ---4 

CALCIUM -~--~1700~-~------2~00Q ___ ~~7~0Q --~-----N~-- "-~00<2_~ __ .. ____ 5~0~~--~-- 7300 ____ t_ 130000 220000 ! 89000 i 35000J 
CHROMIUM, TOTAL NO [10) U 10 J 50 NA . NO [50) U 40 J . 80 : 50 : 70 1 450 J i 20 J 
coBALT~-----~-~ -----~No[1oru _____ No[5o)u · No-rso)u ·-- ----NA- ·-No[2so]u -·--NorsoJu --·No(5oJuT-N0150]_u_! No[5oru--r Norso]u! Norso)u 
coPPER --- - ~ .... ~-- -- ~ ---------30 --- -- ND(25Tu - .. . - 26 .... NA - -ND[125j u- r -No r25j u --·-- ND [251 Li ·;-No [25]uTNo [2s]ui29-4-m>[25J u-
IRON----- ----- ~ -~----~--3970J_---~- ---2~~0- : .. ~= ~ 5~~~--- __ --~ _NA_ ~----··5aoo· ··-: --~~~?~J -~-~-----~60_90 __ ;--·-:2200 5500. 3200 ~ 1400j_~ 
LEAD ----------------~-ND-[30)U- ND[3)U 7 NA 24 ND[3]U 6 ND[3)U 15 ND[3)U i ND[3)U 
MAGNEs1uM--------~-211ooo- --- 21oooa· -~- 43ooo N.A- 4sooo 39ooo 11oo -~ - ---93ooo 16oooo , s4ooo 18ooo J 
-~---------~---------~-·-- ----- .. ·-------------~- ---- ---------- ------ -------~--------.1.- .. ----- --~- ----------------~------~+-----~---~' --~~--

MANGANESE 323 37 4 237 NA 245 201 248 , 288 ; 995 I 677 : 175 J 
MERCURY--- --------NO (0:2) u N6To.-2Yu - NO [O.i)i.J - NA . -- NA - i\io [0.2) i.i -· NO [0-.2) U --ND [0.2)U . ND [0.2] U i ND [0.2] U ! NO [0.2) U 
NICKEC ___________ 1s _____ No-(4oruJ --- 6()-- --~ NA ·-ND[2oo)u .. --50--~ .... - 5() ··--so·----- 70 , 330- 40J. 

·----···-··------· -------~· .. ---------· ----· ---------------------· -·-···· -----···--- -- ---I-----

POTASSIUM 2820 J . NO [5000) U, NO [5000] U NA NO (25000) U, NO [5000] U NO (5000] U: 7700 i NO [5000) U I NO [5000] U i 10000 J 
sELENIUM No r21 u --~,-·NoTsTu·- -No15Yu NA - --- --4o ·u-- -- ·No[5fO ___ - Nofsfu--Nofsiu! No[5~ No rs1 u ' No rs1 u 
siLVER -NDf10fu·--~~~~~119J~~--.~~r1o1_9~: · NA -:.~~H~J~~Lu=~=~-N~!JoJ~ ~: Nor1o) u ~~~=~~DofB_~f!o!!3_! !'IEJ10J~iN0[10fR 
SODIUM _ NA _ 1100000 _ _?~0~~0 _ ___ NA _ -----~~099~ -~--~?~0~0- ___ 89000 :_ ?3.~9_0~--j_~OO~~~Q___L~~~OOO l 26000~ 
~:!~---- --;;~ -~~~f~;--;=~N~~[~}u-: -n-3~~2 --~--- 1~~o _____ :_NJl~j~ui_i ______ -~~~m- ---N~~~~D~6[~~ u ; ~~;~ ) N~~:u 
TIN --·. NA ·-- i ~D [106]U J__~D l!.~~[~l_-=-~ ~A~- . ~~F~T5~0)u·r~=1i~~-=---=~~~~-130900_-~--=-N_I~I1~] u_i NO [1oofu i : 100 : NO [100] u 

¥~~A~~---~~--~--N~lu_T_~E~~J.~L~~~1o!IJ _ ~·- _ -~~ : -~K~~~~l-~ J_~p ~%ot~ --~···-~~ ~o!u. ~ !JE 1~~J~~-~~-F~E-1~~~~-~ 
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Metals in Groundwater Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Location: i 47WW06 ~wwos 1. 47WW07 : .. 47WW08 · 47WW09 .. . 47WW11 . 47WW12 47ww13 1 47WW14 ! 47WW15 ' 47WW15 · 47WW15 
samPieNumlle-.::-------~47wWos.i\r=o i 47wwosi:F-ot·-47Wwo7 ~ -47WWoa ·; -47\Nwo9- : 47wW11 · 4-7ww12m · 4iWw1ii-47ww14_1_47wwfr+47WW1SAFo 147ww1sLFo 
~~Te sam~ed:·-==~=-r~~-~Z~s,199s=-! j!~_sif~~- ~1Jo~~1~9a ~ 1_fi~~~-~~sa:-117~47199a 1 -11/~7!199s -~-- !j1~4,19~a_:11io4h9-~~=~1_Ho4?1mf1Vo4/1~9a i 11/04/19~~~~~11998 --

~~~~=~~~~~)rS:_~~~~j-~~~--~=o--=T~=-~~-~~--- _:-~- o.~o__ ~- _ o.oo _ : _ o.oo _ ~- o.oo : _ o.oo :·- o~o~----m: --~ o.~~~ _ _j __ ~o~~==-_j~----- o.~~=L--- ~~~-~--_ 
~Ll!_MINUM --- --- ___ _j ____ ~~-----t-ND [10~-~~--~-- -~69~ 2200 - + NDJ~~O!_IL__ 1700 6300 . -~~0~-----~~[200] u I 1900 j___ __ ~A __ I __ !~OO --
ANTIMONY _ ' NA 1 ND [25] U ND [5] U 18 5 ND [5] U 8 __ 32 .. _ ND [5] U .+. ND [5] U : NA T ND [25] U 
ARSENIC____ -----NA--~---137T- ---28 17 11 ND[10)U ND[10]U ND[1-0]Lf;-ND(10)u 

1 
ND[10]U l NA [-ND(50]U--

BARiUM____ - --------NA -----"No[1ooo]U-~"No- [2oo1 l.J ND [2oo1 u ·- ND [2oo1 u ·- ND [2oo1 u · ND (2ooJ u · ND-[2oon.r;--Nc)'(2oofi.IT-No-[2oojur---'N.A:-;"No[1aooft:f 
sERYLu~--------~-----NA ____ ND[2.5J u--~-No Tc>.5fu· NoTo.5ft:J. No[o:Sfu ____ t.JoTo.5J u·· ·-a.s-- ··N"o ro:5JLT-~o[o.5J u ; ND ro.5) u , NA , ND [2.51 u 
CADMIUM--- - ---:-~--=-~N~~-~--==---~~~:_4}~-~-~~~ -~-~- ---- ND[0.8l u N-D [o~8!U . 3.5 ~6Jo;~fu : Nb J9--81_~-=~~JO.:~~D [0.8] u i NA N_~~L~--

~~~~~M:roTAL---~ ~~ , 3~o0o~ J_____ 1~~-~o__ 154o3o0oo 2~JJ0o~----- 1~~g~~ -----~~~~~--------¥3%~~-: N~~~~~ u I 114o0oo ! ~~ N~b2~5o0~o~ u 
cosALr _________ -- -.. NA ND [250J u-----No rsoru --r::io(5ofu N-6[5oJ u · No-[5oJ u ·-- No-rso]U ----- -116 ---,-Ni5[5o(u 1 ND [50J u NA ND [250J u 

coPPER ~=~~~~ ~=~-==~--~A===~~ [12~1 u= No [25]lJ_ -~~_(25] u ___ - 1-21· ---~-:- ND [25] u -~~o-I?_5!_~-=--~1?'~!2~i~~~-=~~-f25fUTND [251 u NA ND [1251 u 
IRON NA 1700 J 9700 7000 1400 4200 J 7600 16000 550 I 2900 NA 3300 
LEAD _____ --- ~---N~--ND [1!5]LJ--. 5 5 6 4 . -N0-[3ju ____ N_D(3Tu-·-----4 I 4 NA ND [15) u 
MAGNESIUM ____________________ NA--l_ND(25000]U-- 7200 950GO 140000 120000 .. - N0(5ooo)u- - 41000·---~-29-000 ] ND [5000] u • NA ND [25000] U 
MANGAr~.iES"E --- -----------NA-- ! ---1-55T- · 222 · -- - 25-30 322 19ao · -269 4s6o ____ -- ·141------,-69 NA --No [751 u-
MERCURY - -- - ,_ ----NA --- -- ----NA -- ND [0.2] U . ND (0.2]U c ND [0.2)tT. ND [0.2] U ND-[0.2JLJ . ND (02fu ____ ND [0.2] U i ND [0.2] U NA . -NA ___ _ 
Nlci<EC______ ---------·-- --~-NA ____ L-- N'o-!2o6J-u -.. 120 {10o · 16o 53o so·- - - 1aoo- - -- -so 10 NA -"--ND [2ooro -
porP:ss1uM ----- - ---~-NA-- ---45-ooo'J 12ooo 53oo 59oo ND [5ooo] u ND rsooofu· - 56oo -·-- -5166--~ 76oo NA 'ND125oo0]-u 
SELENIUM·------------~---ND[i5f0 NO rsru- - -ND '(5j u- ND[5f u -. ND [5] lJ . NO [5f0 - -- No[5]u- ND [5] u I ND [5] u NA ND [25] u 
Sllvffi __________________ N"A ___ ; I\Jo[5ofR: _____ ND r1o1 R · -ND-(1oJ u-· ND [101 u·-· No [101 u· -- ND r1ofi.J · 4o ·· · ·r;.fo-[1-oJ u ND [1o1 u ' NA I -No[5o]u · 
soDiuM NA - 25ooooT----- -2aoaoo· ·--9aoooo -~ ·· 6ooooo 8-ooooo 11oooo· -·- -3a06oo ___ 2_1_oooo 1 1oooo NA 69ooo 
STRONTIUM ·----------w.\---r--550J___ 736- -·- 5l00 7200--... 4900-- --·--- 140 --~--14-00____ 1600 380 NA 260 
THALLIUM . --~---51.1 J- i NA ~-NoTifu -- ·NoT1]'tf ·--NO [1] u ·- N6[1fliT _____ 1":6- ---~- ----1~1--- ND [1] u 1.4 ·j 44.2 -~---
------------------·-~----------,----------------------------------------- ·-- --- --- -·------ ----- ---. __________________ 1 ________________ __, ____________ 1--------+-------

TIN .. __ : NA ND [500] U ·. ND [1 00] U ND[1 00] U ND [1 0~] U . ND [100]U ND [1 00] U ND [1 00] U . ND [1 00] U i 110 j NA ND [500] U 
W..r-.JAoluM-- ---- ------ --NA ___ · ND [i56Ju ___ -i\Jo-[5aru - No-(5of u · No ·rsofu · N-o [5o] u ---N-o[soru-,--No[5onr·~ -No ·rsoTu ; ND [5o] u 1 NA 

1 

ND [2501 u 
ziNc--- - --- - · - - ---NA ____ -N"o[166Hi-- · · 5o · -3-o ND r2o1 u 6o - - ·· 4o-- - - · ·· 4o 3o - - -:--- 50 ___ T ______ NA--rNDf106ju-
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Metals in Groundwater Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Location: 47WW16 ! 47WW17 ~ 47WW18 47WW18 47WW19 47WW20 47WW21 47WW22 ! 47WW23 : 47WW23 . 47WW24 1 47WW25 

~~rnple _!!~be£~~~~=-~~~--~~?~~1~~~~~!!- 1 47~1-!~-~~_47~1__8 ___ 4?'1JV111_~-~ -_4'7~2~ _ :~-~1ww21 ; 47~22~7ww-n·t-47WW23 ~47WW24 47WW25 

Date _!)ampl!~~--------;- _!~!~4/1~~~!1109/1__~~~--~~~-~9~1~~~-- --~1~0~/~ ~9~ --~ 1/0~/~~~8 _ 11/05/1998 ___ 11/05!1~~_!j_~L0~!1__~~~ 09/29/199~-L-11!05/1_998 J 12/20/2000 12/20/2000 
1 

Depth (ft.): . 0.00 i 0.00 · 0.00 0.00 0.00 0.00 0.00 0.00 
1 

0.00 : 0.00 i 0.00 1 0.00 
------------·--------·----r----------. ~---~--~----- -- ------------- .. - ·---------- .. --------,-·-------r------ -----r-----------

~~~~~fiTS:_UGJL~~=s_;~~+=-1 ~Oo -- -22fL ~~7~~1~- N~621~L U- Nt(~l u . · __ --- ~\o ~ ~~=~2:: --: N{~~~J~N~~~:~ ur: ~~5~~: :d~~ ~---
ARSENic _______ --- i N-ofioTu-rND[Hl]u · NoT1oiu ____ ND(Io)u - _1_1_ - No[H>Ju · Nohofu--~-No[1ofu·---No[1-o]iT-:N"of10i-u-,--t-mT7ftTI--No[7]u--
-----------~ _____ , ____ ------ --------------- -~--------------------- ----- ·--- . ·---------------- ·--------------------~------------·------ ... -------

BARIUM : NO [200) U / NO [200) U NO [200) U NO [200] U NO [200] U NO [200] U NO [200] U NO [200] U; NO [200] U . NO [200] U I 141 ! 52.7 
BERYLLIUM _ -~----0-.5-- NO [0.5JU""""T"" NO [0.5JU--ND-[0.5] U - -N6(0.5fu-- -NO (i).5f U ;~ _ ND(-0.5] U . NO [0.5] U NO [0.5] U I NO [0.5] UlNO [0.8] U I NO [0.8] U 
CA6MIUM ______ ---- ------- ;- ND[o:a] u-;---3T---:--No (0.8] u --- -1:4--- -- 1.5 ND (O.sj u -- NDlQ8]Ti-- 1.8-- NO [0.8) u 1 NO [1] u ! NO [1] u 
cALCIUM ___ --- -------·-- 23oooo -~--46oooo -L- - 95ooo- ---- ii9ooo- - 12oooo -1?ooo --ND-[5ooo] u: 42oooo 43ooo ~ 38ooo 355ooo 1oooo 

I -~------·----~~-----·------- ------- ----- ·----- ----------- ~. ------ ... . 
CHROMIUM, TOTAL 890 

1 

200 J ' 440 460 180 220 10 130 10 NO [10] U i NO [5] U . NO (5] U 
COBALT - -- ~- ---· -----80----~ (50] U -t- NO (5oj U NO (5o)U ____ NO [50) U NO' isO) U NO [50] U NO [50] U NO [50] U i NO [50] U ! - 30.2 / NO (1 0] U 
COPPER-~-------- - ~-No(25]u1-ND [25JU-,--ND-(25)D ------ND-[25)u --NO (25) U 52 - -- ND-(25jl:f . NO [25] U NO [25) U ! NO [25] u· ~NO [10] UJ l NO [10] UJ. 
iRON ________________ . _____ 1aooo _____ 43oo""J-~--47oo-- -·- · -3ao·a 1ioo 29oo - 3ao~---:---39o0 ____ 45o-~-:--28()'""- 113 i 2o4 --

LEAD --- --- - - -- -9---------7---:--- -4---- ---- - 7 5 7 . --- ND(3fu--~--14 NO [3] U : 7 NO (3] U ' NO (3] U 

MAGNESIUM . --- --- 160000 -----iBOOOD ---75()()() _____ . 71o6o - . 65000 NO [5000] u· NO (5ooo)U ____ 31oooo 26000 24000-J 157000 9060 
MANGANESE ---------- 775a-· ----5560 ____ 1030 -- --- ---958-- . ·- 855 54 . -- 65 468 163 122 3350 81.6 

MERCURY - ---------· -ND-[0.2ju-:--ND(().2)1T--No[0.2]u ____ ND [0.-2] u 0.3 NO [0.2] U . NO [o.2fU-t·fD[0.2] U -:--NO (OjW-ND [0.2] iT i NO [0.2] u NO [0.2] u 
--------------------- ---·------------ --------------------- ·-------- ··---· .. - -... . .. - -----·----------------- -------L~---------·-
NICKEL 1400 480 ' 320 530 130 160 NO [40] U 210 • NO [40) U . NO [40] U ! 61.8 J NO [10] UJ 
POTASSIUM --·----- ·--640o ---. NO [5000] U--,-No[So()ofu --NO [5000) U -3:2000 7600 . ND(Sooo)U' ---62()o ___ iND f50oo)i:f~ND [5000] U ! 3990 J 1350 J 
sELENIUM- ------------NDl5J u _ _. ___ ""Nof5j-u~-Nof5fLi -· -f'.itq5fi.i ---- No [5fli No [5J u f\lo[5]Li--No (51 u--11U-------r- No [51 u 1 17.5 No [10J u 

SILVER------~-~==~~-~-~-~Pl1~~~----N_~-l1~1 u_·=~----~~E-~ ~ ~-~-~pJ1of~ __ Np ~19fR No [10J R 1~-~~=-~~D""""it_~-~-=~~-o-~~l~.i No [1o1 R I No [21 u No [21 u 
SODIUM 1200000 1200000 600000 530000 250000 44000 75000 930000 ! 130000 • 100000 . 987000 J I 89800 
5TR6Nrlur\il ___ ------- 95oo---;- 190oo ---- -27oo 26oo 31oo 230 No [50J u--- ----9666----~---- 68()- · 5oo : 497o : 278 

rHALuuM ~---1.4-t-1:tT ____ NoT1fu No r11 u 1.4 No r11 u - -1.3----~-N""D--lWlT-;-ND111lf-~ 1.2 ~·No [51 u !No!SflJ 
TIN--·~--- ---=~~}Jo [1 oof~120-~-NoTi901 ·u - NDf1 ()~] u·· NO [1 00) u : NO [1 00) u ND [1 ~~IuT N~-IT~I~~L~_[)]I~ru·t·ND [1 00] l!_L~~~~ I NA 

Y~NA~~~----- . . -- NI:)__~~~-L~~- [50lt.J_ __ : --~1:)-~0! u N[) [50] u NO [50] u NO [50] u NO J50! u .. L ~P!~9LU J N()J~O! l.J- L f'!l:)_ [50] ~~- r-.J.~!~L~~-~J~L~ 
ZINC 40 i 30 40 30 30 30 20 · 40 ! 30 ! NO [20] U i 13.8 J 1 NO [1 OJ UJ 
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Metals in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

~?~_ati~_n_:_~--- ____ j_ 47WW~~-47~~7---i-__1:._1-1~~~~8_: --~!iSM~28 _LHSMW28 _ __ LHS~\JV28_ , ~HS,..W29 _ : __ ~H~PJI~~-~--~-- ~~-~MW29 ~ LHSMW29 LHSMW30 
Sample Number: ~ 47WW26 j 47WW27 i MW-28 . LHS-MW-28 LHS-MW-28 LHS-MW-28 . LHS-MW-29 LHS-MW-29 LHS-MW-29 ! LHS-MW-29 LHS-MW-30 

~at~-s~_mpled: =--=~=-~~ 12f3~!¥oo~[}2/19J2o~~J ~~}_!!_~ ~~~=-~~o5~16~ 998 :- o8J2oJ1 ~~? _:~-~2/o!-,199~([~2Jf:i11~96 -= =o-s!1 ~i~~~I-_: ___ o~i2oJ199s ;__ 12107/1994 0211211996 
Depth (ft.): ! 0.00 ! 0.00 . 0.00 · 0.00 ' 0.00 0.00 · 0.00 0.00 _ 0.00 : 0.00 0.00 
IVfETALS---uNITS:UGiL--t·-----:-------~- -. -- - ----,--- ---------- ____________ , 

t~~~~~-==-~-=-=T-~~1~ ~-~r=~-~~~fu~+: ~:r~£--u=~ ---N~![~J u - --N1J1f~l Ju N~:19~~ u N~5~~t=u-~~~:~-- N;~~ u' - 4 --~N~~s&~~--r~-;~;:~~ I ~~1!~/~-
AR-~E-_ffl~-~-=~==-=---- --~:=~~J7-J~=r_N~J7}Q--f _5 - :_No(1o]u ND[1)U 2.3 -5 -: N~poJU :-- fi~--=--~;-=~-=J:~:=~---:J-__ -_-~~4--:_~ 
BARIUM ' 52.2 . 84.2 • 160 ND [200] U 255 370 70 : ND [200] U 162 , 320 --~ 82 
--------- --------------~--------_1__ -- -- . ---------- --------------------------- ---------------"----- . -=---:-:~-
BERYLLIUM I ND [0.8] u I ND [0.8] u ! 0.3 ND [0.5] u I ND [6] u NA ND [5] u ND [0.5] u ND [6] u ! NA T ND [5] u 

cAD~Iu~~==-=---~-==J~~l> [1(Q_=.=:·r:.ro-[1J~~~[_~~-:~~f~--"- N[) Io:~Lu ·- ND [61 u NDf10J u ~~j1o]u=~~~~~-(o.8Iu_ -~--::-~-~[61 u--7Nol1o] u I ND [10JLJ 

C_A_L_C_IU~-----+-_!_4_3_00 ____ .._ __ 4_5_6_0 ___ ~-----~~~~-- ~-~~~~~~)U! --~-2~~~- 8800 1~100~~--------~~~00_0 ____ L __ 12~~~~---,- 210000 f 114000J 
CHROMIUM, TOTAL I ND [5] u ND [5] u ' 500 590 2240 J 74 58 80 . 864 • 58 I 194 
------~-------------_____..;----------~--~--------" -·--+--- --·-··----- --------------- -t- -- . - - ···-----·--·· ·- .. - -~ ---------·---~~r------~-------

COBALT ND [10] U ND [10] U . 8.8 ND [50] U ' ND [20] U 34 ND [10] U NO [50] U ND [20] U 
1 

41 : 17 
COPPER·-----------~N'c)[1o]UT-;-NoTi6]u"""-- 22 -·--ND[25]u s"ii 27 . 40. -------No[25ju - - --44-J---+----5-0--~~ --25 ___ _ 
I"RoN----------·-------452 _____ -952-J --~----123oo --- 666o- · · 3o4oo-J - 383oo 4o8o J 15oo '--283oo-J 58ooo 629o J 
-------------- ----··----------~--~------+---------·---------l---------- --. --- --··-- --- .. ··- . -- ------~- -----····----------.,.------~----··-c 

LEAD ; ND [3] U _ ND [3] U : 6.8 ND [3] U 95 J 24 ND [30] U . ND [3] U 248 J • 26 i ND [30] U 
MAGNESIUM i- 8a1o --"7'- 2-630 ___ ---+--- 36oo --NO f5oOO]lJ - 6260 J --- 5800 B0900 J --- - -59ooo- ---- 86200 T---;---96800 ~~: -83700 -J -

__ __j __________________________ +-------· ----- - - -- ------ -----,----- --- -~----·--------· ----

MANGANESE ; 83.7 71.9 i 380 206 633 1000 71 365 981 2600 1000 J 

MER~_l.l~-.:_ ____ ---=--=-t~o ~~~Q__Fo-[o:2f_lT~~Nojo.3l u --- No[O.il u o. 18 ND ~o.21 u ND J0.2J u- :::: ~~ [0.21 u ~--_Eil~~~:=:: __ ~J~J ~--'___!'J[) 19~~-
NICKEL j ND [10] UJ! ND [10] U 240 ,-- 560 395 _ NA ____ -~~7 ____ t _____ 1_:10 __ -·------~-13__ __ _____:___1'l__A___1 __ 902_ 
POTASSIUM 2060 J , ND [1 000] U : 840 : ND [5000] U 1260 J 2300 1190 J ND [5000] U . 3200 J 4100 . 1910 J 
SELENIUM --;---ND(1o] u-rND [foTui1 ____ ND[2]Li- ~- --N0[5]U 1.2 J ND [2] u· 4.1 ·- --ND[5] u- -- -4.8-J ----:-----4---~: ~N6[2fu-
SILVER 1Nof2fU:-"NDT2fU--:-N-oTo:4r-tT+-- 3o - - ND-[6J'u- -; ND n·aJ u ; --No [1o1 u--- --ND (io1 u · -- No-[6J u : ND [1o1 u 1 ND [101 u 
SODIUM . 87100 +---38200----·----NA- ... ' --48000 NA -- NA i .... NA-- _.) - 550000 ... -----NA __ T ____ NA---r----NA ___ _ 
STRONTIUM - -----l-288-----r---76.9---~----94- 130 189 J 140 --r--·-3250J" --. 4100 --- -312oJ--~----39oo 2840 J 

THALLIUM ----r ND [s]u_i_"ND [5fu-~Nof1:7fu~-- t\JD n1u -· No [9ofu --i -No [sao] u ;--No-[90]L,--r --N-Df1-J u-- · -NoT90]Tfi-ND [5oo] u No [9of u 
TIN~------ --------:--N-A-----t- NA- . . - NA-- Ni5[1ooju - NA- - i - --NA. -;- .. NA- ·. -"jNo[fob] u ·- - -NA--r----NA ___ f ____ N_A __ _ 

vANADiuM -- ---:f..Jo[1oJuiN6Tiofu-:---17___ No[5ofu 29J ·-----NA- --- r--t\Jo-[1ofu--T-ND[5ofu _________ 39_J___ NA 1 ND[1o1u 
-----------·-------------j----~-------------------"·------ ---- - -- ··t-- -----------~-----------------

ZINC ' ND [10] UJ I ND [10] UJ I 48 30 68 J NA 33 30 89 J NA I 31 
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Metals in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: ~ LHSMW30 • LHSMW30 : LHSMW30 LHSMW31 LHSMW31 LHSMW31 LHSMW31 : LHSMW32 : LHSMW32 1 LHSMW32 ~ LHSMW32 

Sa~~e Numb~r2~--=1~ LHS-~~~S-NI__W-30 :_l:_H~~~~~3(~ l.Hs:MY!~31 : -LHS-M~-~i_~=~B~:~~--~~~~t!~:M~~~f t t;_~-~~~~:32 i L~S-M~--32/ LHS:Mw-32jLHs-~MW-32 
~~te Samp~~~~~~~--05/16{~-~--~-08/20/1 ~~~-l 12/0_!~~-~~~ -r--02!1_~/1996 05/1 ~/1 ~~~- _ ~8~~~~~~!6 _j_ _12/0~/1 ~94_ -~--~~/_12/1~~~_1-~17/1998~8/2~1996 i 12/05/1994 

1 
~ep~(ft.)_: ___________ ; _____ ~~~~---L ____ _()~~~--j ---~_:'!_~-- 1 

0.00 0.00 0.00 ~---- 0.00 _ ~-- 0.00_ _ _i__~~O _ _L_ 0.00 i 0.00 
METALS- UNITS: UG/L : • I i 

.A.I..uMINDM----------:----37oo·---~--1036o_J __ L__15ooo- . 1130 J ND [200) u . 515 J -- --·- --17106 -- ~-- 463i:fj---r----34o ____ l -7-8-oo_J_ 14000 

ANTIMONY-------~;-- ND [5) U --:-ND [4o)t.J_'N_o(foofu ~--Ni> [6ofu ND [5) U ----,;.JI)-[46)u ____ ND (100)li- 1 -Nb-f6oTii • ND [5) U ! ND [40) U i ND [100) U 
ARSEN-Ic ____ ---- :--No[10]U ---NoT-tYu---1- ND[2Ju -· 4.8 ND[101u ND[1Ju 4.4 · Ni:>C2fu··--No[wiu--t---NoT1fu---r-No-[2fu __ _ 
BARlUM ______ - -------l·--440 --- ----2of ___ --~-- -246 - 51 ND[200]U 44J 150 88 ·---No[26o]ii-y--- 181 ________________ 200 ____ _ 

BERYLLIUM -----i--o.a·------ND [6) U-------NA-- ND [5) U ND(o.5Tu -· -ND (Sj U NA------ND [5] U NO [0.5] U I NO [6] U I NA 
cAD-MIUM ____ ---------+-No[D.sfuH ____ No(6fu ____ No-r1o]u-- No[1o1u -·- Noro.8Ju __ No(6fu-~------Nor1ofu _____ Nor1oTu , Noro.8JU : N0[6Ju 1 No[1o1u 

cAc~- - --:===-- 37_~~~-=~~-~--~ 37~o J , _ 11 ~~g-_ 424oo J ·4ao~o - - · - 532_~~ .~ __ ::_= ~==49~_oo --~-- 314-ax:=_ No [5_Q_oo] u : 3920 J : 75oo 
CHROMIUM, TOTAL . 50 _ 342 91 62 10 12 J 40 25 40 : 713 31 
-----------~~------------------r-------------- ------ ----- - -- --------- - -----------.---~-'------~----
COBALT . NO [50] u 60 J . 28 ND [10] u NO [50] u NO [20] u NO [20) u 11 NO (50) u I 21 J 22 
coPPER _________ -----:-- No[25fu --:-----39-T---~-33___ 31 No[2s]u NO r7f u ND-[2oJ u · ---- 24 No [251 u 40 J 3o 
IRON ------------~------4000- --37400-i ----39366 -- --- 4400 J --56() 1140-T 356oo - ·---564() .1----- 1300 16400 J 28900 
---------------------------------------- --~--------~----------------- ----·- -------- -- -- --- - ,--------------------r-
LEAO N0(3]U 247J . 17 N0[30]U ND[3)U 143J 15 · ND[30]U: N0(3]U 'N0[90]U! 17 
MAGNEsiuM _______ --: ___ j=--!~~66-~ ~=_-945oo-.J===_?~-~~~ ----~ . 36-ioo--T--. 3~ooo 4~~oo J 42~9-~- ~ =-~2oo~_X----. NO [5000] u 3440 J 3000 
MANGANESE : 740 1710 J 1300 12 49 94 J 390 201 ' 64 290 950 
------~-- ----------·------~- ·------- -- ------·---------- .,. -- - - --- ---------~----_j_ 

MERCURY NO [0.2] U . NO [0.02] U . NO [0.2] U 0.3 NO [0.2) U NO [0.02) U ND [0.2] U NO [0.2] U NO [0.2] U 0.029 J NO [0.2] U 
NICKET-------~------T --66o ___ ·- -294o} _______ NA- 113 1-3o 56J -- NA · ----- 4o·-----,-No[4o)u_: __ 338--· ----~ 

POTASSIUM-- -- -------· ND [5000] lT- --371-0 J- -- --32()-() 1790 J ND [5000) U 1630 J 3100 - :-- --876 - . NO [5000] U • 1570 J i 2300 
SELENIUM-- ··--------~-----N0[5fiT ,. ----1~7T--~--N0--[4)u .ND[2JU ND[5]U - --Nb(-i]u-· ND-[2]U , __ ND(2ju--TNo(5JU i N0[1]U ' 2.1 

SILVER -------------N6(1o)"u-·-No[6fiT ____ ND[1oju ND(-iO]U N0[10)U -- iJ- ND[1o)i.J ----No[iofu--i N0[10]U ! N0(6]U : N0[10]U 
SOOIUM------------~oo _______ NA·------~---NA·---·- NA-- 3-5oooo NA -NA- NA- -~-----8aoo-~---~---NA--

STRONTIUM ----~-------:17oo ____ 3()3()j ____ 29oo ___ . --1100J 2000 12-iar··-- 1200 "------49 ____ ND[50]U-~ 84J i N0[100)U 

THALLIUM--. -----i----~ioT1fu·-~--ND[9o) u~~-ND[500TlT-- -NO [9ofu -- ND-I1fu----~ NO [9o]u ND[500) u ---ND-[9oft1--i -NDTIJ u : NO [90] u : NO (500] u 

!IN ===-==----------------r-ND[10c)]D~-~:=- ~-~-~=~==~~=~- =-~--=-=~!--=- N~[1()~j_~ _: __ ~f'J_A _ -~ -_ NA_-_ -~=~=~~~----r-N0[1oQfiil--NA"~i-·~ 
'!~~~~!~~--- -_____ j_ NO [50] lJ_ . -~~-~-----"-----N-~-- ._N() (10! ~ . NO (501~ l NE [20J u ---- NA_- .. _j_ _ _!'J~J.!_QJI.J __ j__~o [5~~LNO [20] u 1-~~ 
ZINC 30 82 J I NA 27 NO [20) u I NO [20] u 110 46 40 I 62 J . NA 
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Metals in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 
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Metals in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

~-~ati~~_: _____________ , __ LHSM~~---!:~~~~~-~~ _ _!.._I"!_~I\II'JIJ~~--l.HSNI~37 ___ LHSMW37 _ LHSMW37 _ LHSM~38_ ,~_!:fSMW38 i LHSMW38 LHSMW38 J LHSMW39 
Sample Number: LHS-MW-36 LHS-MW-36 LHS-MW-36 MW-37 LHS-MW-37 LHS-MW-37 LHS-MW-38 i LHS-MW-38 I LHS-MW-38 i LHS-MW-38 ! LHS-MW-39 

~<a~ S~mPie~~== =~~--~~--~~~~-~19~~ . -o~~i?I!!98 • !~O~l~~~~- ::~~~~8if9~~-: 05~17 i! 99_~- -= -- '131~?~1 ~~4 :- 02/1 2~!99-6 l --~511!f199sr0sl21/1996 +-1 ~~6/1994 i 02/1 0/1996 

~epth (ft.)_: _______________ __o_.~------- ~-~---~ _____ o_.o~-------- o.oo __ o:oo _ o.oo . ___ o:~o ___ -~-------~~~~--_(_____'!:~~-j ___ o.o_o 1 _ o.oo 
METALS - UNITS: UG/L . J 1 . 

ALUMINUM ~------------1700 J~-ND[200)U-~--28oo- ----- -1o4o_F___ 26_0_ 3800 3010 J---. --- -22o-j-159o_J1 ___ 4400----;---·-f330J-

~~~~N~~'[~---=~==--=----=~!t2~J~-~:~~;~==N~Jt~-fLD-----~~it~]~--- :~r\5~-;~ -~--N~l[~~us-··--~orf~1Y=I--:~~5~~-j- :!~1)1~-~-~~J1~ft~_L-~~~}t211~--
----------------- ------------------------------------------- ---- ----------- ---- -- ------- . -- . - --- -- ------~------ ---------------------~-----------_)___ ____________ _ 

BARIUM 133 ND [200) U . 150 57 ND [200) U 92 81 ! ND [200) U ! 48 J : 88 . 39 
--~~~---------------~----------------------------- ------ -------- -------- - --- ------ ___ , _______________ ~-----~-----
BERYLLIUM ND [5) U ND [0.5) U _ i NA ND [5) U 0.6 NA- ND [5) U . 0.5 ! ND [6) U ' NA ND [5) U 
cP.o"MiuM- -- ----- -- -NDfiO]u ____ No r<lafu-~---"No[1ofu--;-No r1o1 u No[o:aru No 1101 u ~-No [1-oru-T-"Noio.B]-u , No [61 u No 1101 u No [1o1 u 
---------------------------~---------------•-------------------- -------- ----- ------- -------- ·--- -------- -+---------- . ---
CALCIUM _ 30500 J _ 21000 22900 32300 J __ 56000 _ 44000 _ 4490 J ~NO (5000)U 3400 J , 3400 59500 J 
CHROMIUM, TOTAL--------14 ____ ---50 ---No"(20) U-1ND (fofu -- - -3()6 i - -- ND [20) i.i-- - 30 ------~ --- 20 J 20 J -~ NO [20) U 16 
COBALT --------------ND·[1-0) u--No-[5i:>fu·--No[20} u· -------14 ____ -ND[5o]u·--- NO (20) u ND [10] u··--·-No [5o)U~i -NO [20] u ~~-NO [20] u 13 
coPPER ________ -----------2i ______ No(25JlT ____ ND12o]D -----15 _____ N"fi[25]D - No(io]u - 29 ·-;--No-(25]~-10J--T ND[2o)u:·-~-

IRON--~--- -- - ---·-2soo"J _______ 64o _____ 65ao· 1o4o-:J __ ,_ 1ioo j- - 39oo --633a-J·-r--soo ______ 252o-~-1o6aa··------r-224o J --

~§.AD -==--~=--~~-=-~=-~~~[3o]_l[-~_~N~[3]U~-~~-~~-~-~:_--:~ 52~---:-~- -~b}3(u·~-~ _7 . ND[30)ii-==t'!l?l3!~--~ NDf~L'I ~-=-11=t-78""-
MAGNESIUM 10900 J 17000 12900 20400 J 35000 32500 2810 J ' NO [5000) U : 1930 J i 1500 ! 43600 J 
MANGANESE -- -------.. 161-- .... - - -264- -·-- 25-0 - iii - . 137o 1100 139 .. -,. --- 22----~---- 9o J--1~--2901--6~-

~ER~~~y -:.==-~--=~~ ----~-~ ~[)@~2fQ== !'J~lO.:~rg·==- N~I~-2! u N-o-(~:?1u · · N~ 1o-_ij u ___ · ~~ ro-.21 u _No [o.~J 9: -~-~E_I~-21u_=~=--=-~~T.J~~ No 10.21 u 1 No [o.2]LJ--
NtcKEL 26 90 NA 27 180 J NA 40 NO [40) UJ : 42 J : NA : 47 
POTAssiuM ___________ - 27oo-:J·---:No[5ooofu _____ 2166 18-ooT - ND-[5oooJ u 35oo 833 - -- Nri"r5oooro---"----s73--:J- I No r2ooo] u I 235o J 

SELENIUM ____________ ND !2fu _______ ND_[5JL(~~--~~J~L9.~-~ ~!5J~ru : __ No [5]"Li_ ~o 12] u --·. _t'!_DJ2_) l!-=--~§j5]_u ___ : -NET1f0 _l ND [2) u ! ND [21 u 

SILVER NO [10] U NO [10] U I NO [10) U ND [10) U NO [10] U ND [10) U NO [10] U NO [10] U • NO [6] U i NO [10] U i NO [10] U 
soo1uM ------------ NA-----~ 1ooooo--~---NA- --··- - NA 11oooo NA ·· NA- -, -81o_o_~~----NA ___ T_"NA_I ___ ~--
_______ ----------- --•------------------!---- - --- -- ---- ---------- -- -- ----- ------------------ . 

STRONTIUM 774 • 970 570 828 2600 880 90 60 55 J ! ND [100] U I 1200 J 
~----- --------1~------------ ~--_: __ ----~·-·---~--L------------ - ---·-----------------~---------------~·-·-t··----·--------~-----

THALLIUM NO [90) U ' ND [1] U ND [500] U ND [90] U NO [1) UJ ND [500] U ND (90] U NO [1) UJ NO [90] U : NO [500] U i NO [90] U 
nN_______ -"N.A ___ , N"ohoo)u- :----NA NA No [100J u NA · NA -- · --ND[1oo]u :------ NA-- .,-----N".A._-----r __ N.A ____ _ 

V~NAIJ~l.!~-- -------i-~~1~!_l.! ___ ~ -~Np}~[u---~-=-=-NA- ND [10] U f-.!D (5ofu NA ND [10]Q~-~-:£ii?J50)""i.j-=f -~~I~e!-~_-_1_ ____ ~ =I_No [10] l.J--
ZINC 31 20 NA 36 40 NA 30 20 24J 35 I 42 
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Metals in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: ' LHSMW39 LHSMW39 ; LHSMW41 LHSMW41 LHSMW41 LHSMW42 LHSMW42 . LHSMW42 i LHSMW43 1 LHSMW43 LHSMW43 
sample-Number:------ ----' L.t-~s-=N!w-=as-TJ::Hs-Mw~39--+L.iiS:Mw-4·1-~ Llis=Mw-41 · · LHs-Mw-41 · "L.I-Is-Niw-42 ; LHs~iviW42 ' Lt-is-11.1w.:.t2t ___ Mw-43 -liHs~Niw43jJ-H-s--M~w~-43 
~~~~~-~Pi~~:-~ ---~=-~--~~-~~!~'!~~8~_i__ I~!~~'B~~-~ _; ~§~~o~~f~~s--r -·05/1Si1998 . : 12i08/1994 ' 02l11i1996--;- os/18/1998 12/osi1~94J~~~~~/1 ~9~1-~~!5~!~~~~--L_!~~~~!~~-~ 
Depth (ft.): 0.00 ' 0.00 , 0.00 0.00 0.00 0.00 · 0.00 0.00 0.00 j 0.00 i 0.00 
-~---·---------- ------~-------- --------1--- ~---~-----------;----------- -----------1 ------- . ----+--- - ·-- - -·--r------- -- ---------------+----------- --------

r~J~~5u~Ut-J~!-~_:_lj__(3IL ___ 1 ND(200JU;·-3-89oo---·-251--i-No(200]U 1100 1390-J 460 J-- 5500-·---r-··--23()- _J__N-6(2oo)u+-16600 --

ANTiMONY ---~--j--·t·JD [5] u -:-No [100] Li---l----ND(6oj iT-:---- ND[sfiT ND [100] U ND [60] U 
1

- NO [5] U -~----t,fb(100fli-i--N[)(2-5fl.Ti ___ ND-[5]-u·-t- ND [1o0ju· 
-----··---------- ·---· -- -------' ----------··-·-----~----- -··-------------- . •··-· -·-·····- - - -· •·- . . --- ·---···-------··- --·· ... ·---·-··--J__ ________ ·-·--~---
ARSE~~~ _________ --~--~~J1~Jlj __ L_ __ 9:_!___ NeE!U --· ___ NI:) (1 ~] U ND [2] U ND [2] U ND [1 OJ U i _ 3.4 . N£? J2J_U ~ N£? f!.~LlJ _j_ ___ ~~~ ___ _ 
BARIUM . ND [200] u 290 241 I ND [200] u 120 49 ND [200] u 100 31 ND [200] u . 180 
BERYLLiuM ~-------:--o.a---~--N.A------~No-!5ro-- ·- -a. a·- - · --- · NA -·---r..fo ts1 u · -·--- ---o.-9 -- - ~ - -N:A ___ TNo [a.21 u , 1.2 NA 
-- - ··-··-- --· ·- ·--·-- -1----· ---·- -- .. . --- --· , ___ ------··-- --- .. -- • . . .. -· -· -- -- ' - ' • .. . . • - -·. - - - ---- ·-- ·---·-----~----~-------------------

CADMIUM ! 1 : ND [10) u : ND [10) u ~ 0.9 ND [10] u ND [10) u. i ND [0.8] u ; ND [10] u : 0.8 I 0.8 ND [10] u 
------------------r------~-------------- .... ·-------------------------------------------------------------------t-------------------t----------------l-------~.~-

CALCIU~ _______ L_ 57000 __ ( __ 6~~~---- 99900 ~-----~-~~~~-- _i __ ?_3_~~- __ L_ __ ~~~~~-J J- --~~O~E ___ l_ 117000 i 48100 41000 57300 
CHROMIUM, TOTAL . 90 J ! 60 ND [10] U 30 J ND [20] U 1 86 i 30 J ; ND [20] U 70 530 J 140 

~'------~-- --------;--------- ---------··. ----- ---------------4--- ---------~-------i----------------------- --- . --------r-- - -

~OB~LT _________________ LND J~~L~-,---~45 ------·---~£>J!_0)~ _L__t-JP!~~ U _:_ ~~_po]~ • __ --~9 ___ j ____ ND [~01_~_,_ __ --~----~-~-- 22 __ ' _ND ~0] ~~--2~5 
COP!'.§~ _____ --~~-~-~~ [25l_lj _ _j_ __ ~L- ___ __ !~ ______ -~ __ f-JD [~51 u ~~J?~J U _____ ---~7 _______ ; ___ ~I)E~l! ___ L__~~j20]~ __ : ----~!-~ _ _;_ __ _!'!~l2_~lj __ _;__ ND [~~t U 
IRON • 1000 : 58400 367 520 2200 1900 J ~ 1500 • 6900 i 1400 : 2900 . 18800 
LEAD ____ ----- ----;---~fo [3] U ___ L ----22 ______ u ____ 36 _____ +-j.:fb-[3]"l.l -3.2- ... --- -85 -u---t---Nb(3fU --~-----5·----r-No [1] U : ND [3] U ! 13 

~2\GNE~U~---~-=- ==-~~~:-~~!ooo_ ~-~-=-- }28~~-~-- ~ d39~~§J --- . 360~0 34600 . ·: __ 40400 j _ :·= ~~~~6 _ , ___ 4!~~~-~--~40'6_~-~~~4-1000 _I 47100 

~MA~NGA_NE_S_E ______________ ~_!__ ________ !_60_0_ _ ___ ___ -~~-- _ ?O_ _ _ . _ ~~Q __ ---·---- -~~~ _ -·"·-·- ---~~~ ___ _ _ _J_2_Q~ __ _l __ 13_0_~ __ .:_ ___ ~~~~-___;___1 !E_~_ 
MERCURY ND [0.2] U 0.28 ND [0.2] U ND [0.2] U ND [0.2] U ND [0.2] U ND [0.2] U ' ND [0.2] U • 0.24 , ND [0.2) U i 0.24 
r'JicKE:L-- -~- -------·-1aoJ · NA 2s - soJ NA 452- ' 28oJ -: - -"N.A. ___ -:-----4-2o ___ -- --31o-T r---NA-

PoTAssiuM ---------No [sooo]_u_~_ 48o6 ________ 675o_J_ --No [5ooofu 81oo ------a3i · ---N6 [sooofu-T-No[2ooo]u~--14oo No [sooo1 u i 32oo 
---------·-----------·--i---·---------·- ------------------- ------··-·---·- . ----·-· --··--·-----·-·- ···----------- .. --------~---·····------------'· . 
SELENIUM ND [5] U ND [4] U . ND [2] U ND [5] U ND [2] U . ND [2] U ND [5] U ; ND [2] U : ND [2] U ND [5] U ! 2.3 
STL"VER ___________ NoT1o1-u----,-- r'JD11of'i:.j _____ ND110fu _____ N_oi10]u No[1-o]D -;--Noff6]u-·+"N6t1ofu--No-[1o]u- No(o.4(u. 10 No[101u 

~()DIU~-~---~--:====-~=~-~o~~§~=:=~=B_~==-~=---_NA-- ~=-4~~o_Qo___ NA __ ------~~-:~- --:-_:-~~~~~~- ~~~~--~~=~~-===-- N_~=~T=--=4~~00-~~~ --~ 
STRONTIUM 2500 . 1400 5600J 6300 3100 1210J 2600 · 1400 • 990 : 1900 I 1100 
THALLIUM ----_-ND(f]UJ-1 -ND [5oo) uT- t;fif(9o"fli ----No(1fuJ ND [50o]D-;--NDT90] u·-·r-No[1n.JT-- -N-o(soo]U-~- ND[1.7] U r-Ni5[1TOT[ ND [500] u 
TIN---------------: ND [100] u :-----NA----:-----NA ____ -----NO n·ooju -- . NA - -NA ______ i"_Nin1ooj_u _____ NA _____ NA---:-··N6[100fuT-~--
VAt~iA[)IuM ______ ----r-ND [50] u-:---r;JA- ---ND"[1o]TJ -- - ND -[sofu ~. - - NA -Ni:5F6fu_! ___ Nb[s_Oj_u -T -- -NA~--:No[1. 7] u i -No[5o] u-~-~ 
-------------·-·--------------------------~------- -----------··-- ··-·-··--·· ·------·---· --··- . ···----- -. -----· .... ·- ------·--·····- ------------------~--- . -.,----1 
ZINC i 30 . 270 21 ND [20] U 11 48 . 30 49 34 30 93 

0 
l\.') 

00 
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Metals in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: : LHSMW44 . LHSMW44 ' LHSMW44 ' LHSMW45 . LHSMW45 LHSMW45 LHSMW46 LHSMW46 ' LHSMW46 LHSMW47 i LHSMW47 
Sample-Number~: ~·~-l----r.nw-44-- -:-LHS~MW-44--f-I~fs--Nivv44 rt..l-ls-MW-45 LHS-MW-45-. LHS-MW-45 MW-46 LHS~Mw-46 t LHS-MW=-46 ~MW-47--rct:is~MVV-47 
-~~ie~~E~!~:~-=-=-~-o210iJ~!~~~-=·~~~8/19~(j 1~~~!1-~94-:- o_2/1~~199s·~ o5J18/1998 · 12/08/1994 : o2/o8J199G o~i18"/1~~!1--;=!3!~!'~~_4 1 o2~8/19~~18J1~~-~= 
Depth (ft.): 1 0.00 0.00 . 0.00 0.00 0.00 0.00 0.00 0.00 · 0.00 i 0.00 i 0.00 

~Pu~'l~'T~~~-L - ~---- 6770 x-· ==;~~-------~ 1 ~0-0 -----; -- - -~89 - ---·- -NO [200] u 2100 9410 J ----~800 ~··-- ~ --~~~:~6- --{--. -1120-~---F--~4-3"6--- -= 
~~~~~~'( __________ -~=~-~~~~~~~] u -~-=N~~5Jj~~=~No~1-~fLf" ----:[~2~J ~- -·-:-:g[~~J ~ N~~~~~~ u :!~2~!~- -. :~l\5~1 ~--- :--~15-~~~91 01-~~!~jJ~- t~-~~J?J] ~-= 
-----·-----·---------···-------·-·------------ -----·--:---·- --- . - ··- -: ---------··-·-·-·---------------r--· ---------
BARIUM 293 210 150 96 NO [200] U NO [50] U 69 NO [200] U , 240 i 37 ! NO [200) U 
si:RvLuDM -~------, No [s]I.J------6.ii" __________ N".A. ----· --Nif[5]1J No-[oo5J u NA:=---- No (5J o- --- No[O~sTI.i ' NA : No [51 u 1 No [Oo5J u 

cADMIUM _ N6[1oJ u ---()09 -- __ , No [1o1 u No [1o1 u No [oos1 u No 1101 u . No [1ofu 
0 

No foo8J t..J + No[1o] u 1 No [10]lTi NofO.afu-
c.A.LcluM- ~~-------468oo.J--~-43ooo ____ --78866 _____ . 617ooJ .. _ 51ooo 4noo -- --28oo-.J ____ No[sooofu--~1o76o-- 1 4o200I13aooo--
cHRo"MiuM, TOTAL~-- 26 50 J ---,--ND[2o)D- ----NO [10)U--,.. ND[{ofuJ -- NO [2-0] U --- -- 31 -~---12oo T--- 44 I 39 340 J -
cosA~----~-------~-1-s~----No[5ofD---~--No[2oYt..J · -No[1o]u-- ND-[5o)u ND[2o]u 12 Nb-[5ocu·-o-----33 29 ND[5oJu 
coF>F>ER~----~- -- -- o ______ 11___ ·--N"o[25Ju-· No I2ol u ·- - 26- - 36- No [2oi u 24 -- ~ -f'.fo-[25fu 3s s1 No [25J u 
IRoN"·--·-----------~so1o:J~--12ao·---~----27oo · · ---i11 23o 29oo a5sor _____ a2oo-- ·- 3oooo 167oJ 3ooo 
LEAD----~--------·-----169 _______ No-[3j"u·-~-- 3-- -- sa ND[3fu· 3.4 67·----·-----4 -----~---17 136 ND[3)U 

MAGNESIUM ---·---fs4ooJ--- -6io6_____ 46000. 37400J -·- 37000 33500 2000T--·ND[5000]U ·-----53oo 29800J 22000 
MANGANESE ----·----~838 _______ 23·3·---~ 1500 1100J 171 250 1'l0 ___________ 1()5 ________ 570 960 i 811 

MERC~~~-~-==--~~--~~-:~ND [0:21__U~ = }J!?Jii~!~-~- NDJ~~2_1 u NO ~0 21 U NO {0°~1 u NO [0°2] u . ND(o:?}l.J~~--ND_!~2J~---:- @J~"?L~~ [Oo2]U 1 NO [002] u 
NICKEL 33 NO [40] UJ NA 21 50 J NA 72 110 J NA 196 ! 420 J 
POTASSIUM -~--------- 5920-:J - --ND-(5000]tT·-- 10100 1-4-oo J . -- NO -[5000] U . NO [2000] U -1-39o~J ~ NO [SOOO) U --- 3000 1080 J 1 NO [5000] U 
SELEN-IUM"'·~-----------ND [2] I..J- ~---NO [5fu-r- - 2:4 302 NO [5] u NO [2) u NO f2f u : . NO- [5]tT_, __ NO [2] u NO [2] u rND[5) u 
SILVER -- -----N-D[1ofu ____ No"(lo)L,------ND[Io) u NO {10] U -- - 1-() NO [10] U NO [1o]_u_: _____ 4()-- -·--NO [10fi..J-~-f10flJ-1 -fo __ _ 
SODIUM ------------NA-- ---13oo()o __ T ____ NA-- . - NA-- --- 530000 NA-- . -- -NA _____ --52ooo _______ NA NA 360000 

STRONTIUM -----:---29ooT ~ ----3-ooo·----~--- 2-ioo - 1320 J 1900 1300 . ----50 ~-T NO [56jli--' 120 759 700 
THALLIUM ---~ NO [90] u -:-·-No-mw-r ND-(SOOJ U NO [90) u· . -~iD(1J UJ NO [500)lJ ----Nlf[96ju--·~NoT1juj--T NO [500] U 93 ° NO [1] UJ 
TIN---------~---~--·------NA" ______ NoFo6TD-o--- NA NA- --No[1oo)u NA - NA ND-[1ooHi"·-----NA-----r--NA No[1ooTiT 

-~·~---------~--·---- ---------·----·---- -··- - --- ··------.---- ·-------- ·--------t-

VANADI_UM ------~---~-~-~-~--~1) t~l~-o------NA NO !~0] U NO [50J~ N~ ______ 1~---~ __ NDt50J~- t-- __ _N!-_~_j NO [10] U NO [50] U 
ZINC 49 20 27 52 NO [20] U 30 48 . 20 130 30 30 
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Metals in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: ' LHSMW47 . LHSMW48 ' LHSMW48 LHSMW49 LHSMW49 LHSMW49 LHSMW50 LHSMW50 . LHSMWSO 1 LHSMW51 1 LHSMW51 

~a_r!tP~!!!~~~~~- ~~~=--=-~=~B-s-~Mw£~t~H~~w-4(:~_fis~~~8 ~- LHS-MW49~: LHS~MW49 : LHS-MW49 : LHS-f.1W-50: LH~~~~--~_;_'::_HS-M~i~.L~W-=5~5-Niw-sf 
~~-~- ~am~~-~=- _______ --~--~-2_10. _71_19_94_~ E_5!!~~~--9~--~- ~~~---~~~~~1_994 02/09/1996 05/19/1998 12/07/1994 _ -~~/0~!1996 05/19/19--~-~---~2/09/1994 t02/13-/1996 05/19/1998 _ 
Depth (ft.): 0.00 ; 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
r.fEiALs-:-uNTis_:_uG/i: ________ ~~---~-----~~ -- - - ---·- - ~ --~~~----- ~----- ------

.A.IurJIINUM-~---~- - ·-~---2o7oo--:- ~s6oaa·~~- 111oo 215ooJ 29ooo 512oo 221oJ N1Jr2oo]u: --?soo--~-r--31-oo~- ~-i9ooo~-

~t>!!l~~~~~_- --~~---~--- _ ~ __ ~1?1~-~g!_l:l _ _,_ __ N_!?J5L~- --·---r,fo[1oo] u ND-[6oJ u· --· ~of 51 u ND r1 oo1 u ·-N~o-[6ofu ND r~fu ___ ~-N~-EgoJ ~-~~ !3~1~ : ___ !'JI:> !51~ _ · 
~~~§-~!~-- ___ m ~-H~-~----~-r--N~J!gl~--- 4.3 ND[2)U ND[10)U 5 2.7 ND[1~)_l:l _______ ~..:!_ I ND[2]U ~ ND[!~!_~_ 
BARIUM . _ 270 , 420 160 288 430 930 _ 47 ND [200) U 79 i 110 : 410 
BERYLLIUM - - --·--- --NA----3.9_____ NA ND r5Yu 1.8 NA - -Nb -[5) u ND fQ.5) U NA I ND (0.2] U i ND [0.5) U 

~,1\~~!9~----~ --- -·:·=--- ~-~-f16IQ:_:=-~[)J0.8]1]_~-=--:N~J10] u ND pol u -~1:) f0.8J u ND (10) u. _ -~1:> (1ol u - _ Nl:)j6.~_Q~~-~D DEI~ ND[0.2J uT ND [0.8J u 
CALCIUM 46100 13000 21300 3000 J ND [5000) U 12800 66600 J 86000 70700 304000 . 270000 
cHROMILJM.-ro=r.A.t::·-----~---110 ___ 79oo J----- --48--- 41 -------·-aa·.r· --- 79o -- 25o ·- 3oT___ ND r2o] u 11oo 43ooo J 

------·-----------~--------------- -- 13 -ND-[SO) u 63 11 --- No'[50] u ND [20] u 23 T---130 ___ _ 
·No·f2-5Ju -- 68 ---------26- -----N-D[2fjiu-- ND[2o1u , 13 I 3o6--

________ - ~--- -------~---~--~---+-----~------1------------------ - -·-. - ------· ··-- -. ------· ·-~-· -·· . ~-·- -·-· ···-- -·--- -------- -·· - - -~- --- -~-----------__ ____j__ __ ~--

IRON 28100 110000 16100 17700 J 26000 85300 6840 J 830 13200 12200 . 10000 

COBALT 36 36 
COPPER 

- -~--------··------- 120 
39 185 13 

-------··- .. -· ~-- -··-----·----·------·--------·-----~-----·--- - .,.... -- ----------- - ------------ --------------

LEAD 22 55 10 ND [30] U 16 47 63 ND [3] U 8.6 i ND [1] U I 8 
MAGNEsiuM--- ------ -318oo-~--:f4ooo ~- ----~----115oo -3o16-.J - --· No-[5606J u ·1 oooo --486oo J - · -- 626-oo-- ---- -487oo ___ -235ooo -~----22oooo-
~---=-:-:----:-=-= ---- ------- -------------~-----------~----- ~ --------- --- - ----- ···- ..... - - -----------~. -----+----·--------·-·· 

MANGANESE 1500 1150 1200 138 193 1100 288 166 410 2200 : 3820 

~~~~~-~v-=~----=~~-~-~~~-~~~Et,i.2!1!_=~N~i~b~-Q~~~- ~~~ N~-WlflT··--N~t~5Ju - -N~~~2J-u_~~=~D J~J19 -~--N-~2~%~g~~~---o~~ ~~1~~~~ ~~--~J~~T= 
• - . - -. . .. .. .. . . .. . -·· . - . I 

F>oTAssll.JM- --~--~--------3-1oo ____ 11oao--No[2ooo]u ·14so:J --· - --5aoo -41oo- ---1~54o __ J_ --~No(5ooo)u 21oo · 2~-saoo--

5ELENwM_____ - --- --~ __ ND-~~[9~~===-~15_[~~=~- ~~j2[tT- :·_ -~~I2!~. -- -~[l~Iu· N~ [20j LJ_~ -~-~0 r!l! . - ND rsfq~~--~_@_~D [2] ~-L-~ND £5lLJ ~ 
SILVER ~----- _N_I?_l~g]_~ __ __._ ______ 1~~--n---- ND [10] U N~ l191LJ __ , __ ~-~J10) U ND [10) U ND [1~] lJ _____ NDJ10! lJ ----~_[>l'I_P~D [0.4] U I 1000 
SODIUM NA 25000 NA NA 26000 NA NA 510000 NA ; NA 780000 

---- ---- ----810- --------186- -~--- 26o - :- 69 · -------io - · 26o - -----T89o .J --- - 32oo -· -----u~oo-t · 58oo 7700-----
THALu~- ----- ND r5aoTCI~f1Tw-t·--'ND[5oofu·· -No[9oilTT-'NoT1]uJ No [5o-o]_u_;-No[9o]l.J ----No-r1TuJ ~--ND [5-ooJ u ND £1.71 u ND r11 uJ 
------------- -- -~----·-----------~----- ---------- --·-- ~----~~-------• --·------------- ----------- -•-----·------- ---- ---------- ·---L-------~----~----·----"--__;:_;:__ 

TIN NA ND [100] U . NA NA ND [100] U NA 1 NA ND [100] U : NA NA I ND [100] U 

STRONTIUM 

VANADiuM- ---- - --- ---N~-~--~-- NA 29 ·-No-[50] u NA --ND{1-o]U ND~[SO) u-·;·--- NA 7.7 I 80 

ZINC 
--NA-~~-- 330 100 79 110 --~---,------- ----- NA :-- 47 - No[2o]u-~--- - 49 -2-f_T_ ND f20f'lT. 
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00 
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Metals in Groundwater Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Loc~~~()_n_:_ ________ _j__!:~~JVIW5~j __ _I:.HSIV!~-~~----LHS~~52 ____ L~-~~~52 . L~SMW53 . LHSMW53 LHSMW53 __ I.._~~~~~ ! LHSMW54 LHSM~~~ ( LHSMW54 
Sample Number: ! LHS-MW-51 ! LHS-MW-52 . LHS-MW-52 LHS-MW-52 . LHS-MW-53 LHS-MW-53 LHS-MW-53 LHS-MW-54 ' LHS-MW-54 LHS-MW-54~S-MW-54 

oate sample~-----:1211-1/1994To21o9T199i_T_o5i19i1998-- 12111/1994 · oil1o/1996 ___ o5120/1998 12107/1994 · o2/i2i1996: o5/20/1998 08/21i199s 1 12/09/1994 
----~~-~------------,---·-- ----~---~. ~----· ··-··-- --~····---------· - .. --··- -· --- ·- - - .. -·- ... - - ·•- ·-··-~----------r---··· --- ·- -------~-~----·-··-~ 

~{~~t~--~:UNITS: UGll-~------~-()0~---+- - 0.00_ . __ , - - 0:_0~ . - - - - 0.()0 0.00 0.00 0.00 ·:- _0:0~-+----~~~ ~~~--i-~0 __ _ 
---- ----------··-------·---- -·-- -··--t···· -··- ···--.. ..... . - .. ---·-·---[-----------·--- ---------------+----···· ···------

~~~:~~~ ~ No~f1~~-u-+N~~~/-u---- N-~-1~ru -~--NJJ~~~1u --No1~~-o----- -N~-f~0R - -Nd~1~~~-u------ Nt/r~~] u I N~~~~~~u 1 ~~ J ! No~~~~1 u 
---- ------·-----------···---- ---------------··---- -· .... -----·--- -- • -- - .. .. •.. -. - ·- .. • .. - - ----·---·--·----- ------ -----~-___1_ _________ _ 

ARSENIC 8.8 : ND [2) U . ND [10] U 5.8 3.7 ND [10] U 8.7 NO [2] U I NO [10] U ND [1] U I ND [2) U 
sARiuM ---------~----no---~-----78- --ND[2oofu-;- -2ao-- - -----194- 37o 4so --231--~r--N~ut-~ 2oa-1~-21o __ _ 

BERYiLJUM-----~-~-N~----ND-[5ju··-No [0.5] u·-----NA ________ N[i['5FJn- --- 2~K --NA - ND [S] u NO [0.5] u I NO [6] u I NA 

CJi.oMil.TM _____ ------·-Ni5T1o]u .. ___ No-r1o]u--~-No[o.8ju -·-Noi16fli · Nor1o]u Noro.a]u. ND[10JU ----No[1o]u : ND(0.8JU ND(6JU I ND(10JU 
c.A.ICIDM------~----------mooo ------8210J~---- -63-66-- ~-----19766 ___ -146oooJ--- .. -6466 . ----1-56ooo ----546oo J 75ooo I 61700 J I 56100 

CHROMIUM, TOTAL 1100 36 . 20 J -T-----58---·----7-13-- - -- - 84oo - n240___ 11 20 I 25 J ' 36 
CO-BALT ____ -----'-~--35------ND(1ofui-.. r,m·[50]LT-~ --26.... 311 - · ----80 110 --·-~ND(10]U ND[50]U i ND[20]U ND[20)U 
cOP-PER _______________ , ____ 62______ 29 ---T-No[25] 0 52 74 ----222 49--- -m-- -30 ____ I NO [25] u ! 11 J NO (20] u 

IRON --~--------~~-12800 ---452oJ·-r-- 3000 _______ 4o5oo ____ - 10200 J 82000 .. 4ifoo- -· 471 510 I 387 5700 
1._-EAD---------------·------28 ____ -----47·-------r-No[Jj_u __________ fs --- ~---41- 18 29 - ----ND[30)U ND[3]U ND[90]U 6 

MAGNESiuM~--- =-=~~==~~!§9~--~-~ -~4~t~~L- -=N~J~~~!If= = -~-~~69_-_ . ~- ·-··. _-_ j ~~909 J 81 oo 1 ~oooo -. ---~~~~oo J -~--~96~~-~ 32~oo -~--L_ 29409 __ 
MANGANESE 2600 267 124 890 5710 J 719 3500 429 505 480 I 530 
MERCURY ----- --- ··r::fti (o-.2] U ----0.22 --- -N-0--[o.i)i.l - - - -o.;f( - - -ND(0.2] U NO (0.2] U NO [0.2] U . f.fo(o:2]U i ND [0.2] U . NO [0.02] U : NO (0.2] U 
---·----------- -·-------- ------ --- ----------------- t- -- ------ - - - --- - .... _- ·--- ·---·--- - ------ -- -- ___ ...... _____ ._ __ ----------------.--------
NICKEL NA 93 

1 
NO [40] UJ NA 4810 J 780 NA 88 . 240 249 : NA 

POTASSIUM ------ -53oo ___ ------106a-·T--~- NO [5ooo]iT:··--3ooo ___ -- -1o4o J 72oo - 3300 ------7870 J --. NO (5~--6sooJ[-4600-
SELENIUM -------------ND[2]D ----- ND-[2]U-- ----ND[5)u-- ~--NO (2fu-- -- -15:6··---- ·---- 1 o ---- ND-(4] u 2.4 NO [5] U I NO [1 1 U i NO [2] U 
sll.VER _______________ I\io[1ofi,----Nor1-ofu ----No[1o) u----NoT16Ju-· -1\io 1101 u 220 No 1101 u NoT1ofU~or1ofu1No [61 u 1 No 1101 u 
soo1uM _______________ N_A _____ - NA 64ooo --- -NA- --- -----NA 41ooo NA NA 15oooo 1-- -NA-------;--NA-

sTRoNTIUM -====~~~-~----- 5-i'~§-=--~=-=-:: ___ 1?~-- ______ 1~0_ ~ __ ~o~-~ ~~ : __ 2230 J ·---- 100 2soo ______ 11oo-.J-=~ 16~-o-~~[=?~6 I _ a?~-= 
THALLIUM NO [500] U NO (90] U NO (1] UJ . NO [500] U NO [90) U NO (1] R NO [500] U NO (90] U 

1 
NO [1] R I NO (90] U 1 NO (500) U 

--------·-------------·--------·-·------ --·- ·-----· -- --·---··- - ... -·-· . -- --- -~---·""-·-------+----------r------

TIN NA NA NO [100] U NA NA NO [100) U NA ' NA • NO [100] U i NA ! NA 

~~~~~~r-1. ~==~--=~~----=-No;~oTlf~~:~~~m~---~- ~2~ . -No
1
r;Jju .. -No}~~1u -- ~~ :·-_N~r1~I~-=f=!{~~4~q~= 

0 

"" 00 
l'V 
0 
~ 
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Metals in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: LHSMW55 : LHSMW55 LHSMW55 LHSMW56 LHSMW56 LHSMW56 LHSMW56 LHSMW57 LHSMW57 i LHSMW57 ' LHSMW57 
sam-pleNlimher: _____ - ---l.Hs=--Mw~5sliHs-Niw.:Ss-:-LHs~iliiw-55~- MW-56- -· LHS-MW-56 • LHS-MW-56 ~ LHs-Mw-56 ,- MW-5i-~LHs~Mw::Sf1-u:ts-Mw-57tiHs:Mw::S7 
oatesirl1Pied: -··- ------ ~-o2/1ol1996 -f-.:o5/20/199s-;-12io971994 -~o2ios11sss" ··asf2o/1998 · 08/21/1996-- 12/07/1-99-4 -~ 02/08/1996 I os/20/1998 _j.__o8/2111996~12/o9i1994 
!:?_!lltil!tt.[=: -_- =-----=~::=~-~~ -~~~~t_ ___ J~~-:-~--=~~ :-=~.o~==-: --o.oo t·- - o.oo ' o.oo _ _ .. _ o.oo -~- -~- o:oo -=--:=-_ _o~~I~!~~--=o~o_~-~-= -~o~ =:= 
METALS- UNITS: UG/L • . ; i i 

-----· --· --- .. - -··--··-·--·- 1---·------------t-- -----·--- ·--~- - ---- --- -· ----- - -···- . -. . -· •- -- - -- - .. ---L.---····----------r- ··- --·--·----~·--------
ALUMINUM . . 825 I ND [200] u 24500 . .. 300 460 . . 1110 J . 17000 I .. 583 ; 15000 : 145 J I 2200 

~-~!-'-~~~~-~-- ---~-=~~==: __ !'!!:?J~Oll) _ _, __ No [~~~-=~o!1-~~Lu--~--No(2519 -: No[s)-R - ::·-_Nof4or~-=-~~oi!~~LlJ_-+ ~-~--[~~Ll)_r_!Ji?~l~ 1 --~-5~~----+-!.JD [10~ 
ARSENIC NO [2] U : ND [10] U 7.7 4.4 ND [10] U ND [1] U ! ND [4] U i ND [2] U ! ND [10] U ' ND [1] U : ND [2) U --··-·----- -···--···- ----··-·------··---~-------------······ ·-·- - --· ...... --·---· --------- -····-- ___________ __j_ _________ ·-+----------
BARIUM 118 ND [200] U 340 78 ND [200] U 102 ' 260 ' 34 : ND [200] U : 34 J ! ND [50] U 
sERYLiluM-- -- -----~[5J u--~ [0.5J u ---- -N.A. ------No-fo.2fu ____ No.[o:5] u -- No [61 u-: - NA- ---~-No (5f~ o.5 : No [6J u . NA--

cA:o-MiuM____ - -- ---Nof1of(fT-No[o.8Tu ___ No-[1of tT --- o.6 No [0.8] u No-[6]tT:--NDHofu- t·ioT10fu~:-200.1_: ___ No Tsfu~-N6-~ofU 
cALciuM-- - -- ------ --6o3oo y-----42606____ 902ao· 165oo 15ooo 2o9ao·::,·----j - 2-5aoo ------f66o_::t __ : No [5oooJ u ~ - 119o J __.__ 14oo 
CHROMIUM-:-rw'P:L-----w---16oo·--~--320 ___________ 18 ___ --- 30 -----. --217---~- ---62- ---,--N6'f1of~ 270 , ND [10] U i ND [20] U 
-------- .. -----------------~---------·--- -- ------- --- . ---- ---···-r·-·-·· __________________________ L ____________________ _ 
COBALT 19 NO [50] U NO [20] U ND [2.5] U ND [50) U ND [20] U ! 26 ND [10] U 1 NO [50] U , ND [20] U ND [20] U 
COPPER ______ ·---- ---- ---25-----~-65·--- -------40- -2.5___ ND [25] u ft-.T-- ----N-0 [20]t.T-~-- 14- . 39 : . 7 J i ND [20] u 
IRON _______ - ·· · -------33oo __ J ____ 56oo _______ 365oo ____ _,__ a6o 96o ·232c> ::,-· --~--249oo·-:-----891---:--14ooo----r--5o2---;--28oo--

LEAo ______ - ... -- --------NO [30]U--~No(3ftT______ 24- ··-- 1.2 ND [3] u ND[9-6fu--i - -15-----,-r;.ro-[3ofU!--1-6--+- ND [90] u -r--'2.1-
MAGNESIUM- - ---- ------271-oo_J _____ 26ooo- ---- 2-96oci- · 1o2oo 11ooo 145oo-i - -- -1sooo _____ -1-o5oT No [5oooJ u. ---962_J ______ f1oo __ _ 
MANGANEsE--- - --------- 149o-:J ------1316 _____ · -- ---14c>o- · · --- ·· 36o 427- 54o ____ ·- ·· · 2-ioo --------27--~---82 __________ 26-:J---:-- - · a1 ---
----------- -- -···-·-·-·---------···------ --- ...... ---- - ··---· --········--- --····- .... -----··-----··'-------·--· ·----- ---·---··------------"-·------------------- --+------- ---~--
MERCURY ND [0.2] U ND [0.2) U ND [0.2] U ND [0.2] U ND [0.2] U ND [0.02] U • ND [0.2] U ND [0.2] U ND [0.2) U . 0.02 J • ND [0.2] U 
----- -··---·- ---------~---· ----·-------- ........ - -- -- ---- . . --·--- ··-- .. -~-- -----·-·· -----·-- -·--··---·-··-------------·-···--------·----+--- -· ----------
NICKEL 1840 J 3600 NA 130 80 190 . NA ND [15] U 70 · 22 J NA 
POTAsslu~.,,------------·---219o:J ___ ND [5000J u----- s1oo ·11oo ND [5000J u 1646J-~ -29-66 ________ 525-~-ND [5000J u: 785 :~---ND-[2000J u 
SELENIUM ____ ----------- 24:4----~- ND(5)u ----ND-[2ju -·- ND [2J U NO [5] U N6(1fi.J _____ No(2fu _____ ND.[2]U- ND [5]U,--ND [1] u-· -ND [2fU--

SiLVER ____ - ··· -------------ND(1ofu --- ·· 4o- -- --- f..Jo[161 ·u No [o.4J u No [1o1 u ND[6)'u ·-T t:.fo-[1o]D-- No [1o1 u-~-No r1o1 u-1- No [6]U-Nof10]l.J 
SODIUM -------- NA -330000 -·-- ... NA NA 170000 NA -- -: -- NA __________ NA-~-- --1800cl--. ---NA ____ NA-

STRONTIUM-------------776 ----~-- 960 . - --- 1100 260 350 349 ___ --;----396-- -,--ND[1oft.J:-ND[5o]U-r-18:-8T-No[1oo] u 

THALLIUM ---- ---------ND[9o]u-- ·N-O (I]R- ----ND-[5oo]LJ ___ ND[1.7] U ND [1] R ·No (9ofu--' N-of5oo]'u~--N-D(96)D-r ND [1] R- , ND [90] u . ND [500JlJ 
------· ···----------- ----------·----------··------ -----------··--·.-- - .. ----- ---- --·---·--·------1----- -·-·-- ------------------t------- -------------------
TIN l NA ND [100] U NA NA ND [100) U NA NA NA [ ND [100] U i NA : NA 

vAN~~-~~-~-· --~~:~=~--No [10] u~~=Bol5ofu~--:~~~:---NA · -- -f..JoH.7J u No [50!~- _ N~EOLl)_ , --NA---~~~~J-J!>r~E(C~~~I5oJ_l! __ J __ .!.JP_~~3f=---=- NA __ _ 
ZINC 40 ND [20] U 150 12 ND [20] U 26 J NA 32 120 I 25 J 19 
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Metals in Groundwater Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Location: • LHSMW60 LHSMW60 LHSMW60 LHSMW60 LHSMW61 LHSMW61 LHSMW61 LHSMW61 
samPiet.iuffiT,er: -~ -CHs=Mw=-soiL.t:ts~riw.:So ,_L.tis-Mw:so :-L.Hs-Mw:so -- LHs-Mw-61 · LHs-Mw-61 :- LHs-Mw-61 LHs-MW-61 
oaie.samphid: ------ o2ro9J1996[o5!2ol199_8_1_os/21/1996 _,_ 1211111994 0211111996 . -o512011998 r-osi1s/1-99s --f2ifo/19-94 
-·--·---------·-·-·-· _ __j ________ -----r- ______ , --- -· ···-· ·---·--····-··---··-- ·········-···-···- ! -------- ----
Depth (ft.): 0.00 , 0.00 0.00 0.00 ' 0.00 0.00 0.00 0.00 

~if~L.s~:~l!_N_~g-~ liCiT~~==:=~-=--=~~~~=-=•-+--~~==-----~·::~. __ _ . _ _ _ · ·· ··_··--_-_ -~~~ -~-- · · --------···-
ALUMINUM ' 1010 J ! NO [200] U , 509 J : 3800 1520 J 860 1440 J 66000 
ANTIMONY~--------- - 1--f.Jo r6oJ u -ct-J0[5]R---L-- -ii:iT ----- ND [1 oo] u No [60J u No [51 -Ff ----No-r6ofu-:-No[1oo]tf 
-------·-··--···--- ··- ·- ·······-··---····---·--!-------··--~-----·- -····-· ·•·. -·- . - . •···· -------- ------- ... - ----

ARSENIC NO [2] U NO [10] U i NO [1] U NO [2] U NO [2] U NO [10] U NO [2] U 4 

~~~~M·-=-=---= ·:~-:-~~-==- 35 --=:~~ [20-~J~==-= _ 36-.J 53 149 --~~~~- .: ~--~--~~---- ___ -48_~ 
BERYLLIUM NO [5] U ' NO [0.5] U i NO [6] U NA NO [5] U NO [0.5] U NO [10] U NA 
cADMiuM-- - - · --· t-Jo-[1oJ 1.T ~-Noro~aj u·-t- ·No [6JU No r1oJ u No r1oJ u No ro.8] u. • No [1oi t:(:- No-r1o1 u 
c.A.LcluM ______ - - ··-·2ao-6o-i ·--+-----29ooo- ----- 344oo J 312oo Hi9oo J 28ooo · - · --226oo i ----- 36466 
-·-----~------~-------t- ······----+--·-·-··-- --

CHROMIUM, TOTAL . NO [10] U · 90 15 J NO [20] U 
---------- - ---·-·--·-----·----j-------------~----- .... 

COBALT NO [10] U NO [50] U NO [20] U NO [20] U 
COPPER __________________ 1_6 _______ ND[25]u····r - -15J ND(2oju 

iRON _____ -·- · -·---232o·J--c--·-6-60 _____ - · 898 5BOD 
--------------------- ----------~-·----------------------------------- - ---

LEAD _____________ -- ND{3~Ll! _____ ND E!U ---~I:)J~O] u 
MAGNESIUM 17 400 J . 20000 22600 J 
MANGANEsE·-· -- - ---- --- - 136 ______ 59-- ---- ·- -··a·9-J 
---~-----~---- ---- --- ------~---------------------------

MERCURY NO [0.2] U NO (0.2] U 0.04 J 
---------·------------ -----·-------------------------- ----·------------------····· 
NICKEL 166 100 84 J 
PoTAssiuM___ -- -----11-ao:J--.--No.[soooru--·-- Tsso J 

I ~--------------- ---- --··------·---- .. --
SELENIUM NO [2] U NO [5] U 1 J 
siLVER-------------,,f0[1ofu~-NoT1o]tT. ~ -Nif(6J u 
SODIUM ----NA --. ---200000 _______ - -NA- .. 

5.2 

18800 

330 

NO [0.2] U 

NA 

NO [2000] U 

ND[2]U 

NO [10] U 
NA 

517 
26 

33 

4780 J 

NO (30] U 
12900 J 

953 

NO [0.2] U 
533 

3280 J 

6.3 
NO [10] U 

NA 
-------····-----+------------- ·--~----·--- -----· . 

STRONTIUM , 491 800 ---~---~!~-- _.:..__ __ ~40 412 
THALLIUM ; NO [90] U. • NO [1] R ' NO [90] U NO [500] U NO [90] U 
---------·- -·----------·-·--·----L--------+--·--· ............. . 
TIN . NA ! NO [1 00] U . NA NA 
------------------'-~-----t-·-------~---···-- -----
VANADIUM NO [10] U i NO [50] U i NO [20] U 
ZINC------------~---~l-No(26)u- ;----- -4-5 J 

NA 

27 

NA 

NO [10] U 
34 

1600 
NO (50] U 

NO [25] U 
3600 

ND[3] U 

24000 

681 
NO [0.2] U 

590 
NO [5000] U 

ND[5] U 

40 
300000 

980 
NO [1] R 

NO [100] U 

NO [50) U 

30 

596 

20 

14 

4150 J 

NO (90] U 

82 

44 

66 

17100 J 24100 
-<-- -----------

862 1700 
---- ------- --- . 

NO [0.1) U 0.23 

616 NA 

3950 J 

5.8 
NO [10] U 

NA 

9900 

7.2 

NO [10] U 
----- -------
NA 

439 530 - ----- --· ----- ~·--------------.--

NO [90] U NO [500] U 

NA NA 
-··· ·-- ·- --- --
ND[20] U NA 

46 270 
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Anions in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Locati~~~-------------------- --~---H----'------~~~-----· 47WW01 47WW02 47WW03 47W!"04 4!~~5 _ 4~~~6_j__ 41"!'f"O!__~-~!WWO!_I 47ww_09 _ 
Sample Number: : LHS-MW-105 ! 47WW01 47WW02 47WW03 47WW04 47WW05 · 47WW06 i 47WW07 i 47WW08 i 47WW09 
-----~·~---· ~------------------------ --- ---------+--~-------···---i~------ • ------ --- -·---- ----- -----·-·t---···--------------- ·t·--------·--·-- . . ----
Date Sampled: _ _ _ _ _ _ _ _ 02/13/1996 ' 11/07/1998 11/04/1998. 11/05/1998 11/05/1998 · 11/09/1998 11/06/1998: 11/06/1998 i 11/04/1998j11/04/1998 

Dept~~~): --=--=-~~~~==--:::.=--=-~-- -~---~~---==~~~~~~-:~-:---~-().oo o.oo ' o.oo o.oo : -- -o.oo- :--- ~-~-~o·:-~1=---~~~~-~=T=~~~-~=-+---o.o~ 
~-~~~~~Eu~Fdl~§IL_~ ----------- ----- -----t -----833ooo- __ _ NA NA NA NA NA ____ NA - -~----NA ____ ,_ - -NA ____ i __ NA~ 
<?Y_,d."_NIOE ==-=-===-=-=~==:==----~=--=~----=:~~=-=~=r=---NA_ _ _ NA NA NA- - NA - ----NA- -====--~~=-=-=;~--=-~-A __ _]=--~~--= 
f'JIT~~~~t-J_.~ITRA"!:_~ _ __i~?_!'J)_______ _ _____ : ___ ~~ !5_0~! U . __ NA NA NA NA NA NA , ___ 1'-J~-- _L _ _t'J~ _ __j__ ~~- _ 
NITROGEN, NITRITE NO [500] U NA NA NA NA NA NA · NA NA ' NA 
PERCHLORATE-~---------~----~-~-NA~---r-Nof1Tu ___ No(1jD NO [1] u-::- NO [1]U NO [1] U-----NoTiTD--~[1] U NO [1] U 1 NO [1] U 

~-91tE:!:-~ (AS~~4) =====~-~ -- --~-~==~~=~_6_2i~~~=--~~ - -~A- --- NA NA - - -- -- - ~A NA-- _- =---~~-= ~= ~--~NA--~-- -NA _____ I ~--t:.f.A.--
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NITROGEN, NITRATE (AS N) 
~--~--------·-·--~------- -----------------
NITROGEN, NITRITE 

PERCHLORATE 

~~~~A_~~j_AS S-~~) _____ ------------~------------: ___ _ 

Anions in Groundwater Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 
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0 
0 
-~ 
C.!) . ~ 

Anions in Groundwater Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Location: 47~18 47~19 47~20 47~21 47~22 47~23 47~24 1 47~25 ' 47~26 · 47~27 
47wwi4-T-47vvw25!--47ww2s--[47wvn7--------- - -~~-- ~ -· -- -----+---

Sample Number: 47~18 47~19 47~20 47~21 47~22 47~23 

11l06/199-a·c f 1/06/1998 ; 11/05/1998-: 11/05/1998 11105/1998 • 11/05/1998 
--------~------------ --------------------

Date Sampled: 12i2oi2ooo-11-272o/2ooOT12/2-o/2ooi)T12119/2ooo 
o.oo- --c - a·.o-o- o.oo o.oo o.oo · o.oo -------------------- --------------- -

Depth (ft.): -o.o~-~--r----o}lo- -=r~ ---~~o~---~1=-~o~~=--=------------------------ ---- ·-

ANIONS -UNITS: UG/L 
CHLORfD-E(AS CL-) NA 
CYANTDE -- -- --- - ------ ---------- ------"-- -NA 

- --·- ------
NITROGEN, NITRATE (AS N) NA 

- -- ---
NITROGEN, NITRITE NA 
PERCHLORATE--- - -------- -- -- -- --------- ND-[11 u 
siTLFAfE(.A:sso~n --- -·--~ NA 

NA 
NA 
NA 
NA 

ND [1] U 

NA 

NA 
NA 
NA 
NA 

ND [1] U 

NA 

NA 
NA 
NA 
NA 

ND [1] U 

NA 

NA 
-- ---+----------- --------~-----· ---·------- --.- -----·--

NA NA NA NA NA 
NA 
NA 

NA --NA_~ _ L ____ ~A-_-~r~-~-~NA- ~=-NA==-
NA NA I NA ' NA NA 

L----- ·-· .; -
NA NA NA NA I NA NA 

ND [1] U 

NA 

No [1ru No !o.-3fu-:-No ro~ru:-- a11 ------2460 
--- - -·-----·--.- -- ---- --- ----L----~J.____ I 
NA NA NA NA NA 

(" 
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Anions in Groundwater Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

Location: LHSMW28 . LHSMW28 LHSMW28 LHSMW29 LHSMW29 LHSMW29 · LHSMW30 I LHSMW30 LHSMW31 l LHSMW31 

~~~-p-,-e~~~~e_i: ~-==-==~-~=-=-~-- =--T~~~-~-~=~~-- _ MY\'~~~---~ LHs-~~:_28_~-~ti~:~~~~I=~~H~M~~-~ ~~~ti~-~~=~-:-~~~Mw-3o I LHs-Mw-3o LHs-Mw-31 1 LHsMw31-
~~te Samp~E!d: ______ -~-~--------~ ~-- _ ----~- _OE1__1/1~99~ ., 02/11/1996 08/20!199~--- 0~1!~1'1_9!~ ~--05/19/2000 ~8/~~!1~~6---.---~-2!12/19:J 08/20/1996 ~12/1996 i 05/2~!3.'!!l! 
Depth (ft.): 0.00 0.00 0.00 . 0.00 0.00 0.00 0.00 0.00 1 0.00 0.00 

A~~~~~~uNif~_-if~i~-~~===-==~=~-~-- --- _ _ --- ---- __ :- ~ -_ ~: _ ~~-~~-~--:=---.L=~~-=--=~:~r--~~~---r===--~= 
CHLORIDE (AS CL) . 73000 NA 53000 1168000 J NA 914000 980000 ! 824000 ' 263000 : NA 
CYANioe----~~------~----- ------- --~--- --NA ·- ND [101 u·- NA NA NA NA-- ---- - NA~:----NA----T-~ NA ___ l __ NA __ _ 

NITRo'GE'r ... Ct.JITRATE <As·--~-i) _____ ~-- -- , 1 ooo NA 10oo No [5001 u NA No [5oofu : No [5oofuTNo-[5o6]TJ T-NiJ[soo]lTT- -NA ____ _ 
N'ir'RoGEN~rrRITE _______ --- ---------- -- -----~-NoT5oo) u NA No [soo1 u No (5oo] u NA No[5ooi tT. NoTsooftTi-'NoTsooft:f ,--NB15oO]D' ___ NA ___ -
PERCHLORATE-----~---~------~ - -~---------NA- NA NA ---~ --- NA ____ ·- ND [1) U --NA--- -- NA NA NA -----r-Nofi)u 
suLFATE(As-so4) ---- ------- -~ -------- - -- -- - ---96oo NA 9ooo -- ·- 3o1ooo -- NA 322cioo-- ---269ooo ~-2a86oo ---~8ooo----r- NA 

-- -------- ----~ --- ------------~--- -- ----- ------·---~-- . -------~------+- -----------
1 
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Anions in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: , LHSMW31 . LHSMW32 LHSMW32 LHSMW32 : LHSMW32 1 LHSMW33 LHSMW34 LHSMW34 LHSMW35 i LHSMW35 
1--------------------- ~------------- ··- --- . - -~-- -----. --- -~ -------------- ---------~-------------- --·------------------------.:.____·~-----~----i------~-~------·· - -· ---·-··- ··-·· ----------------··· 

Sample Number: . LHS-MW-31 LHS-MW-32 LHSMW32 LHSMW32 . LHS-MW-32 ( LHS-MW-33 . LHS-MW-34 ; LHS-MW-34 ! LHS-MW-35 • MW-35 
os/2oi199s ' o2H21199s--·- o211212oo-f · os/1sl2ooo-" o-si2o/199s:o2i13/1996-+o2T13/199si 08/20/1996 o2/o8/1996 I o2/08/1996 

-- . ---- ----- --~--- --
Date Sampled: 

-------~~------------ ------ -------- ----· ---- - __ , __________ ---. - -- -- - -- -- ------------ ---·-----------------+~-----~---··-------------1-----· 

Depth (ft.): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 : 0.00 0.00 0.00 
---------···-··---------------- ------- ------------------·-- -

ANIONS • UNITS: UG/L 
---- -----------------------
CHLORIDE (AS CL) 290000 15000 
CYANJDE-·-··-···--~------------------ ------ -----,--. - . NA 

NA 

~Ii"R~~~~~}f~fEl~~~_N)-=- ________________ --~~~~~ l~oo1 ~-- ND [500] U 

NITROGEN, NITRITE ND [500] U ND [500] U 
-----------~-----~------------------------- ------------------ ---. -

PERCHLORATE NA NA 
-- ·- - - - -~- ------------------

SULFATE (AS S04) 279000 12000 
--- ------------------

NA 
NA 
NA 
NA 

ND [0.71] U 

NA 

NA 

NA 

----·-·t-~-- -------1-------- ·------~---<-----~--~---- ----+----~--------~---

36000 
NA 

56oooo 245ooo ___ ' - :f7so-oif - ·- --1s9oo-o- ----· NA -- -
-- - ------:- ---------·---j-----~-----~-~-------·---'-----

NA . NA 1 NA NA 1 ND [1 0] U --, --- - - -, ---- --- ----~ --r ----- ----- ---- -- ·---------------------·· ------------- --
NA _f'J[)J~-~~llJ_l_N[)J~~g}t!_, __ t-_1~_!5001~_Lf".J[) L5_9_~lj _ ___t'-JE [5001_~--f".J~--~ 
NA ND [500] U ND [500] U . ND (500] U ND [500] U ND [500] U NA 

ND [i]U--:--·---NA ____ _. ___ NA ______ ,_ ---NA _________ NA --~---NA-~-

NA - -1.0ooo --, - ·aaooo____ -16_06()_ ·---- 21ooo--~ooo -----N~~ 
---·- ------ ---+-------- --------- ----- ··-----~~--- ·-+----------
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Anions in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

~()~~~~~~ ____ ___ _______ _____ ____ __ ___ , _ ~H~MW3~ __ LI-f_SMW36 LHSMW37 LHSMW3~ ____ Lfi_~_f!"~~~ --~'"!_SMW39 : LHSMW41 ! LHSMV\f'!_~_l___!-H~~~!_L!:__HSMW~~--
Sample Number: 

1 

LHS-MW-35 ' LHS-MW-36 LHS-MW-37 LHS-MW-38 LHS-MW-38 . LHS-MW-39 LHS-MW-41 / LHS-MW-42 i LHSMW42 [ LHSMW42 
bate sampled:------------- -- ---------- - - - -- -- --- -osi2oi199_6 __ ,_ o2h3/f996--~--o2/os/1996 ___ --o2i1211996 ---os/21/1996 ____ -o2i1 o/199_6 __ , o2/09/1996 i 02/11/199m,T12/2oo1 _J___os/19J2oao 

Depth (ft.): --=------- ~~-~=-~=-=--==-~-~----- -- -:~~-:-=-~~-~~~~~~~~~-~---~0~@~-~--:-- -- ·o:oo- ---- 0.00 ·-- --0.00 m _:~ =:-_y~~~-----o:oo --- i 0.00 ---~_:~~-~-: 0:~0 
ANIONS - UNITS: UG/L : : 
------- --- ---- --~-- --- ··--------- -- ----------"'-·----·· --------..........--. ·-· ------------ - - -• -------·-·· ·--.. -------+--------- I ______ _______J.._~------

CHLORIDE (AS CL) 169000 38000 5000 6900 ND [2000] U 692000 248000 795000 . NA ' NA 
CYANIDE ___ ---------------- ------------'----NA----+-------NA ____ --- ---NA- ----- --- NA -NA-- - -------r:.IA. NA i NA i NA I NA 

NlrRoGEN:NITRATE-(.A.s-N)___ -·-No[sooju-·r:iorsoo)_u ____ No[soo)u 79o 6oo -- -1ooo ----NorsooJu!NofsoO]ut---NA.---~-N.A.--
---------------------------------- ------------- ----- ---1--··---- -- - ·- ------------ -------------~- ------- -. ------ ---- ----- -4-.-- -------------~~---------1-------- ---·----...--------------·--

NITROGEN, NITRIT~------------ -----"-~~_!?-~~~---~~~~O!~ _____ ND~~~l U ND_(500] U ___ N£:)!500]_~--- N[)_t50_Ql_~- 1900 
1 

ND (50~] U _ __l _____ NA _ _j_ _ ___ti~--
PERCHLORATE . . .. . . . NA .. NA. NA NA ,_ .. NA NA . NA NA ' 85 : 25 
suLFATE (AS s64)" ______ ------------- ----- ~-----67ooa·-------18aoo . 226000. 5100 .. -- .• - 9ooo 486000 308000 390000 NA --~~----
-----------------·-·--- ---------------·----·--------·- ----~---------·-------------- ---~-- -· ·- .. __ - -------------- --------··--- ---------r------------
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Location: 
-------------------- ------------------------
Sample Number: 
------------------------------- --------
Date Sampled: 
-----· ----------------- -- ----------
Depth (ft.): 
----------- -------------------------.--
ANIONS - UNITS: UG/L 
-------------- --- -···· -- ------ ----------
CHLORIDE (AS CL) 
---------------- ---- -------------------
CYANIDE 

--------~----------- -·-- --

NITROGEN, NITRATE (AS N) 
----·- ------------ ------------------
NITROGEN, NITRITE 

PERCHLORATE 
------------- -----·-- --- -- ----------------
SULFATE (AS S04) 

Anions in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

. LHSMW43 : LHSMW43 1 LHSMW43 LHSMW43 LHSMW44 LHSMW45 LHSMW46 ! LHSMW46 : LHSMW47 LHSMW47 •··· ------· .... -t----------. --+---- - - . -·-- - - -~---- --L----------------------l-...-----~-----l-------------------+--~-------·------

MW-43 : LHSMW43 ' LHSMW43 LHS-MW-43 LHS-MW-44 LHS-MW-45 1 LHS-MW-46 ~HSMW46 : LHS-MW-47 ! LHSMW47 

~ o2i~9Zf99s t~oii1-~i2oo-f )·os~~~iiooo · -os/22/1996- : o21os1199s ~ · · 0211 o/1996 _,_ -~~o~!1:9_~£L~~'2o7~oo~E3!~-~!-:f9~(t~~~~J2~oo 
0.00 0.00 0.00 0.00 0.00 0.00 0.00 i 0.00 I 0.00 . 0.00 

NA NA NA NA 305000 
---- ··-----

NO [101 U NA NA NA NA 
NA NA NA NA NO [500] U 

NA NA NA NA NO [500] U 
-- ----- - -· --

NA NO [1.41 U 3.6 NA NA 

NA NA NA NA 24~000 

492000 
NA 

NO (500] U 
NO [500] U 

NA 

477000 

- --------+---------------__.;._ ____________ ------------+---------------------

__ L __ ---- ~-
14ooo . NA 604000 NA 
-- NA --,---NA-----~-- ---NA --- -- ;- - ---NIC 

"·--···--·- -~---··---- -- ·--·- ----------- ---~ 

NO [500] u . NA NO (500] u I NA 
ND [500] u. 1 -- NA i- NO [5oonT . NA 

-- -------- ' ---4----------

NA NO [1 1 U NA NO [1 1 U 
-64ooo~ -:---NA- -- -419ooo· -..,- - --NA---
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Anions in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: . . .. ' LHSMW47 LHSMW48 . LHSMW48 .. LHSMW49 .. LHSMW49 .. LHSMW50. . LHSMW51 ' LHSMW51 . LHSMW52 1 LHSMW53 
Sample Number: ---------------- Ti:HS~MW-4i--LHSMW4a· LHS:Mw4s . LHS-MW-49 . uis-MW-49. LHS-MW:5o . LHS~NfW--s·f. -MW-51----+--LHS-MW-52 1 LHS-MW-53 
oitesampleci:---- --- -- · - ---- ------------ -·-12/o911994 --o5/2o12ooo · 12/09/1994 • 02/09/1996 -- -12/oi/1994- ·- o2/ri9i1996- ---o-2113/1996- r 02/13/1996 1 o2/09/1996 1 02110/1996 
--~--------------------------·- ------------------~--- --,---------------- ------------ ------ - -- - .--- --- ----·----- -·-- ... -- -------· ... - -------------·-----~------ -----L.-----·- . 

~~~~hN~~uNITs:ooil. ____ . ----------------~ ----~·oo ___ ·--- o.oo o.oo o.oo o.oo __ __ o.oo -~-~~-- --,--~.00 _ -'----~~<!__--t~oo __ 

------------------------ -- --

CHLORIDE (AS CL) NA 
CYANIDE ---------- -------------------·--NO (1o] U 
-- -- ----····-

NITROGEN, NITRATE (AS . 
-- -------------~----~-- ----------- --------------··-----
NITROGEN, NITRITE 
PE-RCHLORATE ______ -----------------·- --·-~----··· 

SULFATE (AS S04) 
---,~-----~~-------------~-- -----------~------------------------

NA 
NA 

NA 

NA 

NA 
NA 
NA 
NA 

NO [1] U 

NA 

NA 
NO [10] U 

NA 
NA 

NA 

NA 

5000 
NA 

ND (500] U 
ND (500] U 

NA 

18000 

NA 
ND [10] U 

NA 
NA 

NA 

NA 

483000 62oooo NA- - -- -46ooo- -T1n3ooo-T 
NA ---NA _ --~}j~~or9~-==- ~~=---L~ NA -== 

NO (500] u NO [500] u : NA NO [500] u I NO [500] u 
No [5oo] u No [5oOfU ~- ---- NA ____ ---- -t-m[soQfiT'-~----

NA --- - NA----r-----NA--:----- NA : NA. 

330000 ·- 465ooo-- ·------ NA ___ -~--53ooo --,-12aooo--
-------------L-------~------- ... ---- ----~--· --·-----
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Location: 
---- -----------------~--

Sample Number: 
- ---------- -~ -
Date Sampled: 
-- .. - - ---- ------
Depth (ft.): 
- ---------------
ANIONS- UNITS: UG/L 

---------- ··---- -----------
CHLORIDE (AS CL) 
----------- -------------
CYANIDE 

NITROGEN, NITRATE (AS N) 
------------------- ----· ----- --
NITROGEN, NITRITE 

Anions in Groundwater Samples at Site 4 7 
Longhorn Army Ammunition Plant, Texas 

. LHSMW53 LHSMW53 LHSMW53 LHSMW54 LHSMW54 LHSMW54 LHSMW55 I LHSMW56 ' LHSMW56 1 LHSMW56 
------------- --~-L:tisiln\1\153~ LHSMW53 · LHS-MW-53 · LHS-MW-54 · LHsMws4 t Ct-is~llllw~s.f~-i.HS-illw-55 ~-i..Hs:Mw-56-'-Mw-:ss _ ___J_i.Hs:-Mw-56 

---------------- -i--o2i12tioo1 ~ o5t2oiiooo 1 ot22t1998 o2t12t1996 o5t21t2ooo . os/2111996--' -oiii otf99s+-o2to9i1996 ·-o2to9t1996' --os/2111996-
--~------o.oo - o.-oo___ o.oo o.oo o.oo --- o:oo--_~ --o-:-oo~~---=-=-~-=-~~.~----~=~-~oo~~=~=~-:~~oo=~ 

-----·-- ----- --

---. _______ _j --
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

267000 
NA 

NO [500] U 

NO [500] U 

NA 311000 
NA NA 

NA NO (500] U 

NA NO (500] U 

5lt8o6o ____ ' --185666- -- ---NA- -- · - -236ooo 
--NA-- --- -~ --- -NA- --No-[10fu ___ NA _____ _ 

NO (500]U T NO [500JU NA ND [500] u 
NO [500] U 1 NO (5ooj U . --- NA-- - ·- ND [5ooju 

-------------------~------------ ------- ----- ---------- - -NA-------r- -- -NA -- -- -- ----NA-- - -~-NA--
PERCHLORATE NO [0.71] U 
- ------ -----··-·---

SULFATE (AS S04) NA 

0.97 J 

NA 

42.9 

NA 

NA 

89000 

NO [1] U NA 
~ ----- - -- ------------------~--- ----------

r;.JA 93000 215000 36000 NA 39000 

0 
N 
00 
l'\j 

~ 
CJl 



0 
0 
0 
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Anions in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 

Location: LHSMW57 LHSMW57 ' LHSMW57 LHSMW60 LHSMW60 LHSMW60 : LHSMW60 LHSMW60 : LHSMW60 : LHSMW61 
samPi9 -Nlii11iler:--- ·· · ·---------- ----- ·----- - · ,_ L.t=ts--Niw-57-' il-isllllws1 - LHs-Mw-si · · LHs-Mw-so · LHsMwso : i.Hslinwsoo : i.tisMwso-iTHs-:.Mw=-s01-LHs-l\1w-6o-tLH5-Mw:-6-f 
Date-Sampled: .. -·--· ---------- -------·--m -- ·- ~-- o2i08/1996 +05i2ot2o()o r- os/21 11996 .,. ·a2t09/1SS6 ·- o2t'1 ot2oo1' -osi23i2oo() . cf5t23/2000 laa/21/199611 0/22/1998 ; 02/11/1996 
--·---------·--------------------------·-- ·······---------·- - ·- ··-···· I· . - ..... . ··-··-· ·-· -·'- -·--···· ·····--·-·--·-----+- : . ----~. 

o_~pth (~l_ ________________________ -----~·oo _________ o.oo o.oo o.oo o.oo o.oo . _ -~oo __ L__~~_o __ : --~~o ___ 1~~o 
ANIONS -UNITS: UG/L 
-------------------- - ---------
CHLORIDE (AS CL) 
----------------------------·-·· 
CYANIDE 

17000 
. 1··- --NA NA 

NA 
NITROGEN, NITRATE (AS N) NO [500] U NA 
---------------------- ------------- -- --· ·-·- -------------- - ---- --- ~ 

NITROGEN, NITRITE NO [500] U NA 
---------------- ------------ ---------~--- ----------- - -------------- ~----~ -----
PERCHLORATE NA NO [1] U 
--- ------ ·----·- ---· --
SULFATE (AS S04) 11000 NA 
----------------~----------- ---~--~- ----- ----------- ----- --

20000 
NA 

NO [500] U 
ND [500] U 

NA 

NO [2000] U 

152000 NA NA 
NA NA NA 

NO [500] U NA NA 
NO [500] U NA NA 

NA 71000 24400 

293000 NA NA 

. . 

~~3~-==~~0~~~~]~ ~-3~~~- ·-

NA : NO [500] U ; NA NO [500] U 
-I... . . --·. ··-· ·-····- .. ----·· -. -·- ·-- --·-·. ---·---

NA ! NO [500) U NA NO [500] U 
23560___ NA 82900 --+----~--

---··- ·~-- -------------------·----------
NA 20000 NA 54000 

0 
l\:) 

00 
l'~ 
~ 
en 



0 
0 
c.~ 
~~ 
~ 
' "l 

Location: LHSMW61 
sample-Nu-mber: --- ~ L:tis-Niw:s1 
-- -·-------- ---··-- ------ --- -----~----·-j -~------~~--

Date Sampled: · 08/15/1996 
------------------ -----· -----·- ------
Depth (ft.): 0.00 
ANioNs- DNirs:uGii. __________ _ 
--------------- ----
CHLORIDE (AS CL) 510000 
-------··--------
CYANIDE 
----·-- ------------------------------
NITROGEN, NITRATE (AS N) 
-----~--~--------~-------

NITROGEN, NITRITE 

NO [500] U 
--- ~--Nb-fsoo]lT 

- --------- ___ _j_ --. ---------- ---

PERCHLORATE NA 
--------------------------
SULFATE (AS S04) 54400 

Anions in Groundwater Samples at Site 47 
Longhorn Army Ammunition Plant, Texas 
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VOCs and SVOCs in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

Location: 485801 485801 I 485801 , LH-DL95-01 1 LH-5100-01 : LH~Sfoo:Q11-LH-S101-01 1 LH-5101-01 v[ 
sample-Number:--~---~--~-------~----~-~---~4~s8o1~(o~o:s)- 48sf3o1(1~3fr4sseo1(3~5) i LH-oi.9-s-o11-i..ti::S1oo--o1_1l LH-s1oo~o1_rt LH-s1o1-o1_1 I LH-s1o1-o1). _ 

~:::rt:eled= --=-=---=--=- • _ =~=-=~ ~~~-~7/!8i~9911 · oii~~~i~998 - 07~~8~~998 ~ ~!9~ -o~~~993 --r 06~1193 1 06/!6~~993 I 06/~~~~993 
VO~!~~ OR.~~~IC ~~~~~~ND~__: Uf-J_J_T~:-~G~K-~=~-:-~_-_- --------- - _ ~ : ~- _--~--- _ ~==-=:-~~--------?~~-=--~~=~:~-=:~~~-=-~~--------~ --~ 0 
~:~~~~<?RO_I§_THEI'J~-----~-~---------- ______ _ _ NO [5.3] U NO [5.4] U _ " NO_ (~_._6!_~--- _!'!_~_~l_lj ---t __ NE_ [6]_lj_ -~ NO [6] U i NO [6] U 

1 

NO [5] U 

~~~~I:)!:J~------------------------ _ __ ____ 5.1 ND[21]U ND!?2]lJ ____ NDp2JU . _I'JI:){~3JU -~____!'!~J~9]U [--!'!_~~]_l!____j_!'!_~j60]~--

~~~~Eu~;~~~---------------------- - -- --- -- - - -- -~~ i::~: ~ ~~ ~:::~ ~-- -~g t~:~~ ~- ~ -~~-~:: ~ l----~~ -~:} ~ -+--~g ~:~ ~ i ~~ ~:: ~ +--NO 
1
[:] U 

METHYL ETHYL KETONE <2-8UTANONE) -------- --- ~--- ND[21J u No r21]'iT ~---No -r22J u------NoTt>3J u-r-No rsaru-~ No [62JTT- No [61] u I No rso] u 
sTYRENE _____________________ ----------- - - No rs.3J u No rs.4]u - t-io fs_6J u 1 -.-----3 --- --; - -NoT6Hi--; No [6J u No [61 u 1 No [51 u 
TETRACHLOROETHYLENE(PCE) ------------------- - ·- ND r5~3JU No[5.4fl.J- :- ND[s.6jli_, ___ N(f[6jU---~----No[6]TJ-~ND[6J u : ND (61 u ND [51 u 
TOLUENE-~-~-------~---------·--------- NO (5.3) U - N6 (s:4(l.J -- -ND(5.6fu~ --NO [6fl.J-:--No(6flTi NO [6] U 1 NO [6] U NO [5] U 
TRIC-HLOROETHYLENE (TCE) --------- ----- N-D-[1-1}u - - -NO [11] U .. --ND[11Ttr·--ND f6ru--~ -N-o(6fiJ --~---ND[6] u--r---NO [6] U f---ND [5] U 
VINYL CHLORIDE--~------ -- - -- ------- u N-0(11) U NO [11] U ; NO f11ru , __ N6(32]u_1_ ND(29)Ti . NO [31] U NO [30] U I NO [25] U 
XYLEt;fES, TOTAL --------------------- ~ - -NDU[5.3] u . ND(5.4_]_U ~-N[) [5.6Tu·-:--N0-[S]_U_-;---ND-(6fu----~-~ NO [6] u NO [6] u I NO [5] u 
trans-1 :J~olcHioRoPROPENE ________ :_-~-:_ ____ . ··No rs.3J u ~No rs.4(~-- : -N~J5~6]_Q~:=H~I~[u--r= __ f\!'?_ r61lT--:---No- [61 u No [61 u I No [51 u 

1 

sEMi-voiAfiLE ORGANIC coMPOUNos:uNITS: UG/KG ~- ·· · ~~ ~ ·~· ~-- --- ___ _1 __ -- ~~·· -~--------!------+------

}~~;;~~{fiALENE_. ~~ ~-~- n •• • ~~ ~~~~~ ~ ~~ ~~~lQ : -~~ ~~~m~ F~N~H~_;~-IT~J~I~-3~~~~~ l__~~ ~~~~~~ ~ 
:~~~:~!~~HRAcENE --- --- ----- No ;~~01 lJ ·-· ~~~~!~} ~ ~·-~~ ~~~~} ~ r~}~~n~u-i --~~ ~~!~1-~ :- ~~ ~~;~~ ~ i ~~ ~~~~~ ~ I ~~ ~~~:~ ~ 
BENZO(a)PYRENE -----------·----·-·--- ·-- ----- NO [180] u u- -NO [180ju r-No(190] u- ! NO [635] u r-ND-[580]tT--y----ND[617jLJT NO [610] u I NO [625] u 
BENZO(b)FLUORANTHENE ------------------ --~ --· 29o- -----~ND(36ojtTi NO [370] U NO [1269)U~D [1160] U

1 
NO [1235] U- i NO [1220] U NO [1250] U 

-----·-· -·--·-- -------·- -...------------~ -- -----·-------------- ·---t---~- ---~---~--- --- -· • 
BENZO(g,h,i)PERYLENE ; NO [360] U NO [360] U i ND [370] U NO [2538] U i NO [2320] U 

1 
NO [2469] U i NO [2439] U NO [2500] U 

BENZO(k)FLUORANTHENE ---~-~~~-~=~--:-=NO[~~~}.~.~. =-~~p(~~.OJ~~----~f'.J_I?[370!_~~J?J!~~9l~l~ND [13~~!:~-+ NO [1235] U _;__No [1220] U NO [1250] U 
BENZOIC ACID ~ ~ ; ~ ND[890] U ~ ND [890] U ! NO [930] U_j__ NA i NA : NA I NA NA 

~_§_N~YL B~TYL _!l_~TH_ALA!_E __________ --~---==-= -- :- --ND(36ojy _ J --~~)~6~f~LLN_I?J~!~.!!--t.!'J-~J~~~! U i NDJ58~J U _) ___ !'J'?J~-@~ I NO [610] U NO [625] U 
CHRYSENE -------·-- _____ __ 3~~ ·-·--- [ NI:)Q~~!~-L-!'!~!3701 u_j~~ [6345J~_f\J_D [5800J~ 1 ND [61731 u TNo [6098] u ND [6250] u 
Dl-n-BUTY_'::_!'_t-!!':iA~ TE _________ ________ ___ . _ Nl:) J~~~u -~ _.f'.JI:>J~6~L~i _f'.Jl:)_E~! ~-L.!'!'?J~-~~~~-L f'.JP [3??~l~_J ND [3679] u 1 NO [4098] u NO [3150] u 
DIBENZ(a,h)ANTHRACENE __ f'.J_I?_@~-~OJ l! ___ l-~~J~~~}_l! _ _L, --~_1?_[370.]~ i. N. D [2538] U i _NO [2320] U j' NO [2469] U I NO [2439] U NO [2500] U 
DI8ENZOFURAN ~ 1 NO [360] U : ~ NO (360] U i NO [370] U -t-ND [1269] U ! NO [1160] U ~ NO [1235] U i NO [1220] U NO [1250] U 

~l~~~~~~~~~~~~E~-~==---- -==~= = ~~~~~m = J-~~~~~ r *~ ~~~~:~H~ 1:~: ~-f-~~~~ ~_u~ ~~ri ~ . ; ND ~::0] u ND

1 ~~~~ u 
FLUORANTHENE ' 600 : NO [360] U · NO [370] U ' NO (635] U ! NO [580] U i NO [617] U i NO [610] U NO [625] U 
--- ~-----·------ -----------~·----- --~-·-·~~~----~------~---~-~ r .. - -- --~-~ -· --~• -~~--~ --~~- ~--- .)__ -~~·· ~· -- - ~. ~-'~--- ---~--- ~~----~~ ---~~--------------'--"---+----=--"---
FLUORENE NO [360] U , NO [360] U NO [370] U ! NO [635] U i NO [580] U ! NO [617] U i NO [610] U NO (625] U 

0 
N 
00 
l'.:> 
~ 
00 
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0 
c" ~ 
~ 
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Location: 

VOCs and SVOCs in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

I ~-~~~ ~- ~-~-~~--~ 

Sample Number: 

48SB01 48SB01 48SB01 . LH-DL95-01 . LH-S100-01 : LH-S100-01 I LH-S101-01 : LH-S101-01 
-~~~~~~-~~.~4 ~~~s~seo1<o~o:s) --4ssso1(1~3f~ 48sso1(3-5) -ui=oL95~o1-~ -LH-s1oo-o1_1 ! LH-s1oo-o1_2 LH-s1o1-o1_1 : LH-s1o1-o1_2 

Date Sampled: -~~~~~~~-~~~~~-~~~-~~-- ~~ ~ ~-~ 07i28lf9-9lf.- o7i28i199a~:-o7/is/1998~- os/26119-93 -~-06/26/1993T 06/26/1993 06/26/1993 T 06/26/1993 
~~---. ~- . -~ - - --~-~~-- ~ ~ -~~ . ~---• - .. -~ -~ -~~ -~ ~~ ---~--- ·-~-+ ' I --~--------·-· ----------------- -~~--- -·---------

Depth (ft.): 
I -~-~--·--~------~~~--~- -~~ ~ 

INOEN0(1,2,3-c,d)PYRENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 
-------- -----~----
bis(2-ETHYLHEXYL) PHTHALATE 

0.00 
00 

~ _1.._00_ ~ o-• -~-~..._0~ ' 2:~0 n--- ~-~~~--~~-~ 1.50 0.50 I 3.80 
200 ND[~~~] U --~~[)_!370] U ; NO [1269] U · ND p1~~!~j ~[123~~-~!1220] U -+~--N~[125~~-

NO [360] U NO (360] U NO [370] U , NO [381] U . NO [348] U ; NO [370] U NO [366] U 1 NO [375) U 
.430 ~ ~~--NO [366) u ---~ND[370J u ~-NO [63~5jtT,. ~N-D[580)U---t NO [617] u NO [610) u NO [625) u 
390 

NO [360] U 

Nof36oJ u ---No [370J u No [635] u No[saofu~~~;~-~No [6171 u No l610J u ;-No [6251 u-
No [360J u No [370J u No [2281 u No [197] u -+ No [1a5fu·~--~ ~~ Nb[61ort:.J ~ ~~ No [625JD--

t!J!t 
N 
~ 
N 
1-+ 
<:Q 



(~ 
0 
(~ 

CJ1 
0 
. .C1'", 

VOCs and SVOCs in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

~~-~atio~--~---------~------------------j_~!:_t:i-~1~3_:-~~--l-~~~!12~::!l_1_~ __ L_H.:_~_~'!:_~! ___ I LH-S94-01 I LH~S95-01 LH-S95-01 ! LH-S95-01 1 LH-S95-02 1 

~=~~=~r= -----------~---~ ---~--~-~-~~~~~=~~=~~;;,~;Jr~-t~~~~~;~~~9i_~~~~~!~~~~t~tL~~~:i~l32 i Lr~~:~~!31 Lr~:~!32l Lr6!:~!33 1 Lr~~:~~!31 
Depth (ft.): : 0.50 11.00 . 0.50 2.90 I 0.50 5.50 i 11.30 I 0.50 
VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG . ~~---,-----~--~ --~--· - - ~ --~--~-~-------- ~~-- --------~--; ~ 1 

~~-DI~HLOROET~~~--~-----------------~:=~~-~~~}~__9 ~~ ~ : -~ _Nl)I6J~=~ =-~-~~J~J~~--~-r=Ff>"@ ~-==t=:~EJ?1 u NO 16fU}_ NO [6] u 1 NO [6) u 1 
ACETONE ' NO [40] U NO [22) U NO [59] U 

1 
NO [17] U i NO [268] U NO [118] U NO [111] U i NO [135] U 

CARso-~folsuCI=IoE:-- --~-------- --~~-~~-----~---- -~~-~- -~N6~[6J u NO 16]l.J -- - ND[BJ u· ~-[---- ·42-- --T- -ND~!?)u-r------f-~-~--r---4-!--~14-
EYHYLBENZENE- - ~ ~----~-~ - -~- -~- No [61 u No 161 u · No[6J u i No 161 l.l ~ l No 111 u -~~--No~[6]u --, ND-!6Tu_T ___ ND16ft.r-

~;-~;~~THYLKET~Nf;C2~u~NoNE)-~~ -~-==~ __ ;~~y~- :~~~~ : ~~~~~~i ~~~~=l -~~~~~~ Lil:l~ ' ~~~~~~~ ! ~~~~~~~ 
TETRACHLOROETHYLENE(PCE) ND [6] U ND [6) U NO [6) U I NO [6) U , NO [7] U I NO [6] U NO (6) U NO [6] U 

-------------------~-- - ----~-~ --- ··--- ----- ----~~-----~~- ------'-··----~----+------r--

TOLUENE NO [6] U NO (6] U NO [6] U : NO [6] U 1 NO [7] U ! NO [6] U NO (6] U NO [6] U 
------------------~--- --~ -------- ~------ ·- -- -- . ------~ -----,-·--·- ~ ----- ··---t----------------r-------+~-- ---~----~-----

~~~r~~~~Ig:L~~_§ (~CE)-~=-----~=~-===-=----=-- __ ~----~~~~;~~~!~ ___ :~~~~~~~-- ~~--~~A~1J~~=J---~g~~
6

!j~-~~T=~~~N3\ ~ ~L NO ~~OJ u : :gA~~~~ 1 :g~~~~~ , 
XYLENES, TOTAL NO [6] U NO [6] U NO [6) U ' NO (6) U i NO [7] U ! NO [6) U NO [6) U NO [6] U 
trans-1,3-DICHLOROPROPENE·----~ ~ -~~-~-- -- -ND(6)D-~ . ND[6)u- --- --ND[6]U~-~:--N~D[6fU-r-·ND[7]uT ND[6]U ND[6]U ND[6]U 
---~------------~~------------ ~~---- ~ ~- ----~--- --· ··--···· -- -~- ·- - ------- ···------------~----

--~----~--------------~-------~~~- ---- --- ---------~- ~- --~---· ··----~----~~--t--· ---

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG . 

2-METHYLNAPHTH_ALE~~--~~~-=:~-=~-~-~~ : =~-:- ___ . N~~~~47J u · N[) [3_?2}~- ~~:~~~J~~~ 9-=~:- -~~@!?[Q_ ~-~~£~I3~5f:-:-u _,:_N_D ___ [333J u 1 N-b [3701 u i ND [3611 u I 
ACENAPHTHENE ND [347] U ND [372] U ND [369] U • NO [375] U I NO [395) U I NO [333] U i ND [370] U i NO [361] U 
ANTHRACENE---~~---------~~-- ~-~-~~-- N0(578)u ND[62ofLT--~ND(614Tu-~--ND(ti26)trl-r~fo(658]U : ND[500]U : ND[617]U I ND[602.4]U 

BENZQWANTB_~-~'t-JE-==-==~-==~~~~-- ~- m ~ -·- ~ f11~[~4!J~~~ -ND(~~2j iT_~·:=·-~~j36~I_~~I=~~ [3?51D~l=BP [395fUT~D(300]iT;-N51370TDl NO [361.4] u I 
1
BENZO(a)PYRENE __ ND [578] u __ ND[620] u , ND [614] u : ND [626] u ! ND [658] u I ND [500) u I ND (617) u 1 ND (602.4] u 
BENZO(b)FLUORANTHENE - --~o---·NoTI f56j u n. ~ND [1241-nT~ND[1229] u . NO [1252] u TNo [1316] u I NO [1000] u I NO [1235) u I NO [1204.8] u 
BENZO(g}l,i)PERYLENE _________ ~~~----- ~-- ~~- ~·u -- ·- ND('2312) u ---NO [2481) u· . ND[:245iflfTNo[25o3] ui-ND [263:2] u rNo [2000fu NO [2469] u I NO [2409.6] u 

1
BENZO(k)FLUORANTHENE . -~ :·=:~~~N-~_L11~~-~-L~f.j_!?_TI2~1) U ~~~ ~~~Iu_0f~J_!~3J ~~ ND [13_16] U ND [1 000] U ND [1235] U ND [1204.8] U 
BENZOIC ACID ; NA . NA i NA I NA 

1 

NA NA NA NA 

~~~~l~~=~==:~TE -- --~=--~-1=-~~~~~~ ~-:N~Ji!~i8l~i~~~~=F:~~:~~~ I ~i:~::~ ~i::~:~ ~i:£~~:~ N;{l:V!,~ 
,oiBENZ(a,h)ANTHRAcENE _ -----~~=_-L_-=~[)[2_3T2r_uJ __ -~_-!'J ___ -_o.f24-81J_l!_~f N-o[2457J_uj No_ [25031 u_ 1 No [26321 u No [2ooo1 u No [24691 u No [2409.61 u 
DIBENZOFURAN ! ND [1156] U r NO [1241] U NO [1229] U l NO [1252] U I NO [1316] U NO [1000] U NO [1235] U NO (1204.8] U 
oiETHYL PHTHALATE ~- -i\lo[197J u --

1 

· NoF61fu -~ ~-Nof2-21ftJ"- Nif122sfu T No [6581 u 1 oo J 123 J 12o.6 J 

~~~~TI~~~-~H-E~~--=-=E-~~-~=----~=--~~~ n -~~ ' ~~~~::_~ T ;r~~~:~-F~I:~:t~_3R~~~ E~~t~~:jf~~~ :~~: ~ -~~ :::~ ~ N~~~~~2~JUU 
FLUORENE NO [578] u i NO [620] u NO [614] u ! NO [626] u I NO (658) u rNo (500) u NO [617] u NO (602.4] u 

0 
N 
00 
l\:) 

N 
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VOCs and SVOCs in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

Location: LH-5123-01 . LH-5123-01 LH-594-01 LH-594-01 • LH-595-01 LH-595-01 LH-595-01 LH-595-02 

~~~=~r: -~~---_ ~-~~-=-==-~-J~~i}JFJ.fi'-§~;.:Jr•;~ta!~~i~h~~tti~:;~lf~~:~~!31 L:s~:;~!32 l L:;~:~!33 ; L:s~:~~:31 

Depth (ft.): ____________________ ; ______ ()_·~~-----L ____ !!:~o __ __ L _ _ _I>·~~_ -~ __ 2.~0 ---~---0.5E-==c 5.50 1 11.30 1 0.50 
INDEN0(1 ,2,3-c,d)PYRENE _ _ __ _ _ ________ j_ __ ~Dj1_!5~!_l.!_ L_~I:)_(_1~_4_!J U _ 1

_ !'li?J!_~??l_~-~ _N_I? [1_2??J.l_J j__~l:)[1_316) U i NO [1000) U I ND [1235) U I ND [1204.8) U 

~~:=~~----------- ----- ---- ---- --- -~- ~~~;~J~--; ~t~~~~-+-~~ ~~~:~x----~~1!~~}~--t--~-~~~~ ~ 1 ~~ ~~~~~ ~ f ~~ ~!~~~ ~ i NN:~~~~~~~uu 
PYRENE ----------------------~~-~-~~-=~ ____ !~--~-~I~T8fu_-; ND!~~~I~---~-t.ioj~~ju · _No[~26}u-T~-~~~658l~~o[5oo)u i ND[617Ju ! ND[6o2.4JU 
bis(2-ETHYLHEXYL) PHTHALATE ND [382] U ND [261) U ND [209) U ND [275] U ND [171] U i ND [130] U ! NO [123) U I ND [192.8) U 

0 
tv 
00 
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VOCs and SVOCs in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

~~~~n~Umbef: ______ .. _______________ -----------------~-C~~~~~o~=2;-i_~~~~:~~~~i'- L~~~~:~ri~: 1 - i.~~~~:~i~~2+ L~~~::~~~~3 I L~~~:;~~~~ 1 L~~~:;~~~~2~ L~~~:;~~~~3 
Date Sampled: ________ ~-- ______ -=-----~ -- 0~!_~~/1!~~-~:~- 06[~~~~~~ -~-~~~~~~~-9~I~~-~ ~~!36/19~- 06/26/1993 · 06/26/1993 06/26/1993 -~~6/1993 
Depth (ft.): _. _ _ 4.00 _ 5.50 _ _ _ 0.50 2.00 : 11.00 0.50 3.90 1 11.00 
VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG ----------~------ ---- ---- -- ---------- -- -- - -----~-------- -----; I 

- -------------------------------1----·--···------- ---- --------·------ - --------- --·--- -- --------~---------~~ 

·:·~~~~~OROETHENE --------------------~N~1J~ru-- :~~~~I~ ____ .. _ t~(~~\~------:g~~oV&~- :~~;~j~ i :g~~~~~ I NN~~~~~~ ! NN~~~~~~ 
cARsoNrnsui..i=ii:>E _____ ------ ---- -- - -- -- -: 145 No 161 u No 161 u - No 161 u : -No (6fu --~-----~.io-[61 u---t ----No-[6Ju--r-NoT6J-tT--

Ei"HvL8ENZENE"" _____________ --- ---------------~---~~:-_ NO (5J Q _______ N!J !6L u _____ t-JC? !S!_l} __ : --~b]61_Q~~-~--N~!6)u--j=-~o}~fu_I __ ND (6fuf-No[6)U--

METHYL ETHYL KETONE (2-BUTANONE) _ 9 NO [62) U NO [56)U NO [60] U : NO [63] U f NO [58] U ! NO [60] U . NO [63] U 
S-TY_R_EN_E _____________ ---------------------- ---- N~ l~I 9--- ·- ~~-!~ u __ -- -- _N~:~~g~-~-.~~N_[)[6J~Q~-~-N-D-[6fu- i-: -Nc-0-'--[6-]'--U--+--: _N_Oc:__[6-]'--U-~-N-0~[6___;]c____U 

TETRACHLOROETHYLENE(PCE) 
-- --~----·-----------------~ 

TOLUENE 
1TRICHLOROETHYLENE (TCE) --------
----------------~--------

VINYL CHLORIDE 
I· . ------------~--- --
XYLENES, TOTAL 
trans-1,3-DICHLOROPROPENE 
----------

NO (5! lJ_ _______ N_[)J6!~--- _____ ND_@Ll} ________ !i[) (6) U ____ ---~0 [6] U NO [6] U i NO [6) U NO [6] U 
ND [5] U N'?J6]lJ_ _____ N'?_I~)__lJ_ ___ NDJ6llJ_ __ ~-~'?_I~!_~-----"----NO [6] U : ND [6] U ND [6) U 

20:* 
ND [25) U 
ND[5]U 
ND[5]U 

NO [6] U ND (6] U ND [6) U ; NO [6) U 1 2 I ND [6] U 1 ND [6) U 
ND [J1] U - . ND [28] U- ,- -NO [30)tT ___ ;---No[32jLTl-Nb[29fli- l ND -[30) U ND [32] U 
ND-16f u- - - ---ND-[S]U --- - -J;i£:)f6fu---,- Nb-[6jlJ"' No [6) u T ND [61 u ND [61 u 

ND [6] u - -- - -N_b 1~1 q~_- ~ - ND t6! u -~= ND 16Ll.J_ I ~_p [6] ~=L -- ~P_!E>!U ND [6) u 

- ~-----------r----------------+----
8EM1~TILEORGAN1c coN!fiouNos ~lfNirs:u<3/t<G- · - . : i 

2-METHYLNAPHTHALENE -----------------.. ND[38-5)U ND[370)U 1635 ·-ND(356fu;----183s----;ND[346)U ' ND[363)U i ND[378]U 
ACENAPHTHENE --------- ~- · ------------- No [38-5]u No [3761 u No [3381 u - No-[356]0--:--No [38oftT-: No [3461 u 

1 
No [3631 u 1 No [3781 u 

ANTHRAC~_NE --~=======-~~=~-~=-~-~---~-·~==-==~=-=-d·--- ___ ND ~641] U- ·- ND [B17] U-: ND !S~j~f)g ~-N~-@~~·8!""ii~-=~~J~~-9) ~--' -f-m [5~7)u-:--No(605fu[-ND(631fu 
BENZO(a)ANTHRACENE ND [641) U ND [370] U ND [338.2] U ND [356.3) U i ND [379.7] U • NO [346] U I ND [363] U I ND [378] U 
BENZO(a)PYRENE- ----------- ---------------- d-- - N-0 [384S] u· ·- -NO [617i u . NO [563.7] u . ND[59i8)l.fT-No [632.9] u ! ND [577(U NO [605] u I ND [631] u 
BENZO(b)FLUORANTHENE _________________ ---------- ----ND(12S2ju . ND [1233fl.T ·-ND [112Y4fi.J ·N-D (1f87.6)ui ND [1265.8] U i NO [1155] U ND [1209] U ND [1261] U 

BENzo(g,h,i)PERYLENE · ---- - --- -- -- - -- -: No [12a2] u- · No t2466]u : No [2254~aft.i t No[2375.3Tu-ttJo[253TI]uT-No-I23o9fUtNDT241aJ u No [25221 u 

BENZO(k)FLUORANTHENE -~~-=~--=~-=~=---=:=:-===-=~==--~!:> [3~5JU ==-ND [~~~~IQ:~:N-D]i_13?-~f_9TN-~J!I~J~Il.Jt ND[1265.8) u I -No[1155f~ r ND [1209] u I ND [1261] u 
NA NA . NA NA 1 NA I . -. 

BENZYL BUTYL PHTHALATE ND [3846) 0-: i-·iD(617Yi.J --;--ND(56:i-7)U T-ND(59i8)Ul ND (632T)~D [577] U ND [605] U / ND [631] U 
---------- ------------------------------------------- ---- --• -- .. --- ---- ---C- ------------------ ·-•·-- ... ---- ---------•-----------~------- -------

CHRYSENE ND [385] U ND [6165] U i ND [5636.9] U 
1 
ND (5938.2) U i ND [6329.1] U 1 ND [5774] U NO [6046] U NO [6305] U 

ol~n-BUTYL PHTHALATE _ ----------:==I=N~-(~~4~~--~-- t'i[)f6~~_!!_lJ__l~0-[~9~~~[~_t~6(161-5:2)U ND [4784.8)U,_ND [2275] U ND [3531] U ! ND [1690] U 

DIBENZ(a,h)AN:r_~~CENE -------------~-----~--~'?J!)41_LlJ_ __ ~-d~o _!~_4_!)_~!~--L~£?_!2254.8Ll.Jl_NE_E375.3l_lJ___t·m [2531.6] u ND [2309] u ND [2418] u I ND [2522] u 
DI~_~NZO~URAN ----------------------J---~I:)j~41J~ .L~[)J!3_~~LLJ__~t-J_£:>_l1127.4] lJ_j_~_£:>J1187_:_~-~ ND [1265.~ND [1155] U ND [1209) U NO [1261] U 

DIETH'!'~.£>~:rH~!_~----------------------L~J1_3~2JlJ__ i -- _1~~_-!__-~ ND !5t5~:?L~ . N[)_!~93.8) u I ND [632.9] u ! ND [577] u NO [605] u ND [631] u 
DIMETHYL PHTHALATE - . . ---- i_ t-J_[)J!)~~l_lJ_ L N_D_!~!71 u- : - ____ 8~~ ---- l •·· ND~94ll.J _L __ 9~_____j _ __I'JD [577] u ~_D [605] u NO [631] u 
FLU()~Nl"t;EN§ __ . __ _________ _____ __ __ _____ _ __ ~-- _ ----1 ND [1282] U J. ND [617JIJ . 180.4 J : N[) ~~~~.8] lj_J___f'J_£:>_!63~_l~_~_l~77] U ____ ND (605] U ND [631] U 
FLUORENE ! ND [641] u I ND [617] u . ND [563.7] u ND [593.8] u • ND [632.9) u I ND [577] u I NO [605] u ND [631] u 0 

N 
00 
l',:) 
tv 
rv 
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0 
~~ 
U\ r,:-, 

Location: 
--------------~-~---- -~-------

Sample Number: 
·-------------------~------ ----------
Date Sampled: 

- ------------------------· -----------
Depth (ft.): 

11NDEN0(1 ,2,3-c,d)PYRENE ------ ------- -
---~----~------- --- -- , __ ------------------
NAPHTHALENE 

PHENANTHRENE 

PYRENE 

bis(2-ETHYLHEXYL) PHTHALATE 

VOCs and SVOCs in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

LH-S95-02 LH-S95-02 . LH-S96-01 LH-S96-01 LH-S96-01 : LH-S97-01 LH-S97-01 I LH-S97-01 
- -- -j-i:H-595~-o:(i' LH:.s9S-02_) .. LH-S9S~o1_1 ____ l.H-Ss6-:.o1_2 T-LH-596-=-o1--ih.H-S97-01 1 LH-S97-01 2 i LH-S97-01_3 

- 1--os/26/1993 . 06i26i1993 : 06t26Tt993 .. ,. ()6/26/1993--+ -os/26/1993 T 06/26/1993 06/26/1993 06/26/1993 
------1------ -·------ ... - - --- . -- --·------ ·-·-----.,-- -- ------------r--------- ------ --------

, 4.00 1 5.50 0.50 2.00 11.00 i 0.50 3.90 11.00 
----··-----~-~-----------------_:. ------ -- -------------····.._ _____ ----------- ··------ ..... ··- ----·--·· -----------~---------·-····- ------L-- . ------

___ j ___ ~~-~~:~~-~- _._N:d;tJ~1~- ._ND[~l~~·4J_U-~ N~J\~~~?blj1Nf)!:~~~·~!.lJ_~~~~4w~ :[;:6°~1~ 1 ~~[~768~]~ 
-------NoT1282J u 1- No[617fU- ·UNo [563.71 o-·-No-[593~8ftT-N6 [632.9fu-r No [577J u ! No [605J u 1 No [6311 u 

No-[3s5fu -· -No rs1i1 u · · 18o.4 J " N"o (S93.8i i.T' ·No [632.9) u·-t-No-[5i7f1Ti-No [6osru-rNo[631TiT 
- -------------------- -·- . ·-· -------- " - -- ··--- --1-··--·---·--------~-------------..,------------

ND [128] U ND [617] U NO [135.3] U ND [118.8] U ND [265.8] U : ND [115] U i ND [605] U 1 NO [189] U 

0 
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VOCs and SVOCs in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

~_?_~-~~io_ll~------------------------~-------------------- _ Lti·S98~01 _: ~H--~~~~01_+--~H-!~~~-~~--L~I-f-~99-~1 _____ l::_i-!·~-~~~_()_1__1_ LH-WRS1-01 LH-WRS1-01 1 
Sample N~ber~--~--------------------------- --~ __ L_H:S!8~~~ 1_, Lt-f-S9~~1_-:-:~J-~!"i_-~~9__:-~~~1_L~-~-~~99-01-::2-"_l:l-f·~!9-_()1_3 t LH-WRS1-01 1 LH-WRS1-01 2 
Date Sampled: · 06/26/1993 06/26/1993 ! 06/26/1993 · 06/26/1993 06/26/1993 i 06/26/1993 06/26/1993 
oepth (tt.): --- ------------------ ·--- o.5o 1:5o -- -r--o~so- ---~--- 2.oo ·- 1-2~oo 0.50 3.50 
VOLATILE- ORGANIC COMPOUNDs-:.· uNITs: UGJKG ______ - ·-- ----r----- ----r------

[1:01CHLOROETH~---~- ------------------------ NO [6) u ND(6fu--~--ND-[6jD---;-- 2 L- NO [7fU-- r--No-[6jli NO [6) u 

ACETONE ---------------------·-- NO (6ju ND[58fD-- ;---NO [15ji..f ~--ND-[254] u· • -ND-[3f(u-~-ND [39] u NO [117] u 
--- ---------------------------- --------------------- - - ---- ------ --- ___ _[__________________ ------- ------ -----------------~--- __ ____:__ 

CARBON DISULFIDE NO [6] U NO [6] U : NO [6) U NO [6) U NO [7] U . NO [6] U NO [6] U 
ErHvi-si=NzENE_______________ - -- --- ---- No [6J u f'.lo-(61 u- T- No(6J u -- 2 - - · ---No[?] u- ~ ---t-JD[6fu -f\Jo_i6J_u __ 

~~J~;~-~!_~X~_KE!_~~~-(3--_E3~,-A~9NE)_ =~~~----- ---- %~l~i~ ~~!~~~~----·-- ~~tt~~-~. ~~l~~~-=---%%t,~f- ~~~~6~1~ I ~~~~~~~ 
TETRACHLOROETHYLENE(PCE) --- -- -- - ________ NO ~6J l)_ __ ~~j~!~ -~ ;- -_ --~i: ___ :__:=~~~~:* __ --~-:~~ :-~=--=-=~_NO [6] U NO [6] U 
TOLUENE __ __ _ _ NO [6) U NO [6] U ___ NO (6] u_ _ : ___ 2 NO~!!~ _ • __ f'J~J~! U NO [6] U 
TRICHLOROETHYLENE (TCE) NO [6) U NO [6] U . 87:* 24:* NO [7] U , NO [6) U NO [6] U 
ViNYL CHLORIDE ____________ -- ------ - NO [29] u NO T36] u : -ND-[30] u 497:* --- ---; --ND[33]U-TND[30) u I NO [30) u 

fJ~~~~~~~~P~<?~;;--:--~-- ~ -------~~--~-~~~-- _- --=--~- -~g-~:~ ~ ~~ ~:r~ ---N~_;SJU-:~-~~~--~~--~-~ -u·:·:~=--~@J~r~~=~:- ~~ ~:~ ~ ! ~~ ~:~ ~ 
, I --- --------+-------~----~---------- -- - -

SEMI-VOLATILE ORGANIC COMPOUNDS -UNITS: UG/KG 
.. -----~---

2-METHYLNAPHTHALENE ____________ u ____ ----~---m .. NO [344) U NO (358!~ _~NO [3~~!~_j_ __ f\II:)J~-~1 U -~~--~~~_!3951~--~~ --N0--(353-) U I NO [361) U 
ACENAPHTHENE NO [344] U NO [358) U NO [345) U NO [389) U NO [395] U NO [353] U I NO [361) U 
ANTHRACENE ---------- ------- ND [572.7] U -·. ND (596ju -ND(575fu ______ ND-(S48] U- --ND(658)LT--! -NO [588] U ND [602] U 

~ENZO(a)ANTHRACENE . ------~=-~-=~-=~=~=~~~==~---~- ~-· f\lo ~~~~:~J u :····No p~8! ~ -·--NPJ~~~-g==~=N~1~~~fu]_~!?__@95J u _L No [3531 u No (3611 u J 
BENZO(a)PYRENE NO [572.7] U . NO [596) U NO [575] U . NO [648] U : NO [658) U i NO [588] U NO [602] U 

I -----------------------------------·--------- ------------ - --- ------+-----· --- ----------~------ ___________ ] -----------r-

BENZO(b)FLUORANTHENE ---------------------------~!?_J~!~~:~LLJ__ t-.J~ [~192Llj __ ;_~~_p1~L~;_N_EJ!~~~LLJ__l_N_I)J~--~~! U : ND [1176] U NO [1205] U 
BENZO(g,h,i)PERYLENE NO [2290.9) U NO [2384) U , NO [2299] U . NO [2591] U : NO [2632Jt:Ji NO [2353] U NO [2410] U 

=~~~~~6:~~~RANTHE~~==-~-==-~===~===~-=--~~-::~~]1~:~:5j u_ l . N~-~~~J~ET~-=~~f~~4__9[li~:~~D_I~J~fQ=~o ~~~~ILTl:-__ ~~- l~~6]u- ·No l~~51 u -~ 
BENZYL BUTYL PHTHI\~ = ~ =-- === ND[5727)lJ NO (SgGIU=: t-~Dr575ftJ j -N[) [648) iJ pot658) Li . [ _Ni5[588! lJ _ .. N[) [602[ u _I 
CHRYSENE ___ _!J_J:)J?!E.-~!_LJ_ _ NJ:)_1~9-~9J U j_ r-JI:) J5!£LLJ__i_ ~'?_!~'!?_?! LJ__j__!'J_I:}_!657~!_LJ__(_ ___ ~I:) (5~~2] U NO [6024] u 
~I-n-BUTYL PHTHALATE · NO [1534.9] U: NO [4410] U ~D [2161] U : NO [2759) U iND[329] U i NO [2518) U--NO [361] U 

~:=~~~6~~:~HRACENE j:Wo-IT~~::r~~=~~ ~~~~~ ~-~~~ ~~~!~}~ +~~n;:!l~- f--~~t1~~~1~T ~~ ~~~~~~ ~ ~~ ~~~~~~ ~ 
.~==:---=c-c-~-----~----~-------------,--------------------:----~---~~~------------------~----------------·--------~-J--------

~:~:~~~~~~~~~~E-----~----------------+-~~JI~;jnYT-~~ ~:~~}~---~-~~1:~~-~ -i---~}~~~~g+-~~ ~:::~ ~--i - ~~ ~:::~ ~ ND1~~~~ u 
[w-0-RAN-TH_E_N_{ ---- ----~------------ ~------- ------- - ·- - 18i"Jj --~ --ND[596ru + Nri [575ju ' ND [648] u ! NO [658ju_t_ -ND[588-] u---, --N-0 -[60_2_] u 
FLuoRENE_____________________________________ ·-No rs7i7Ju-; -N:o15961 u-: No-[575] u No [648] u- · --N:o [658fu --i --ND-[588]-u--r No [6o21 u 1 0 
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VOCs and SVOCs in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

Location: LH-598-01 LH-598-01 LH-599-01 LH-599-01 1 LH-599-01 · LH-WRS1-01 , LH-WR51-01 
------~~---~~--- ~ -- -----~~-~ --~-~-~~-~---~-------------~---~ --~ ~---~----~-~~~- ---- --'----~-- --- ------- --·-- -- - -- - .. ----~- ------~---~~+-~~----------~----~~--'--~---

Sample Number: LH-598-01_1 . LH-598-01_2 I LH-599-01_1 LH-599-01_2 1 LH-599-01_3. LH-WR51-01_1 l LH-WRS1-01_2 
-----------~--- - ----~~~~--~-------- -------------~~~-~-·--------~~------·------~ ------------.- -----~------------ -·----~------ ---L-.. -----~--~~,--- ~-------
Date Sampled: 06/26/1993 06/26/1993 06/26/1993 06/26/1993 i 06/26/1993 : 06/26/1993 I 06/26/1993 
-------~--- -------- - - ----------------------~------- --------------·-~- --------- --~~-----· -------~---- --· ---------- ---- -·--------------------r --------------
Depth (ft.): _ 0.50 1.50 0.50 2.00 i 12.00 · 0.50 _ 3.50 
INDEN0(1,2,3-~c.d)PYRENE- ~---~---- -----------~- -~~--~-NDT1145.5fl.J1-No(1192ju . ND [1149] u --N[f[i295)uT-N(f[131-6f'u~[1176] u-_-ND-[1205]U~ 
NAPHTHALENE--- ~-- - ~ -~---~----- -- - - · -- No-(3~44Ju -~· -i\i6-[358fu No (3451 u NoT389fu ~~-No-(395fUl~--No [3s3fu··r--"No (3sf]u--

--~-----~---· -·---·-----·--·~------- -- -~-----·-------~--------------~·-·---~-~- -- ---·- ---- ·-·-- -~- .. --------~--~J ---~--~-~-----··- --~-

~J:iENj\~THRE~~ ~- ~--- 126 J NO [596) U NO [575] U NO !648J lJ i _ -~~!~~8~ l!_ -~--!'l_l:)i~~~~--j ____ ~l:)j~~3J.~---
PYRENE 126 J NO [596} U NO [575) U NO [648) U I NO [658) U 1 NO [588) U ; NO [602) U 
t;i5(2-E-fHvt.:HExvc)-PHTHALATE.- No (io6.2J u I No t:226J u No [2871 u No [1811 u No (1321 u · No £1181 u · No [181) u 

~ 
0 
0 
.Ul 
0 
"""' 
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VOCs and SVOCs in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

Location: LH-WRS1-01 LH-WRS2-01 . LH-WRS2-01 , LH-WRS3-01 . LH-WRS3-01 i LH-WRS3-01 I LHS-MW-62 
--- ---~---------------------------------------- ----- -,- -------------- ---- -. -- - ---- ---- --. --- -- ------- -"- -------------------------+------- ------y--------- tliiOI - -
Sample Number: _ _ _ _ -_ LH-WRS1-01_3 LH~WRS2-01_1 • LH-WRS2-01_2 I LH~WRS3-01_1 1 LH-WRS3-01_2 1 LH-WRS3-01_3~S-MW62 
oate-sample_d_: ~----------------------- --- ---~ ----os/26/1993--- -· -o6t26/1993- ~- ost26/1-993---: o6J26/1993 1 - o6t26t1993 :--o6t26i1993-

1 

1oto5t1994 
~-~--------- ------------------------,---------------- ----·-- ------------!- --------------- r-·--- ---------~t-- . ------i

1

----l 
Depth (ft.): 11.00 0.50 3.00 0.50 1 3.50 1 10.50 + 0.00 

~A~I~C~M~~~~D~~-~~~!~~UG!K~~-~-=-- -~-_]-__ ---- __ - __ ~~~-~~=~ --~~==r=~-=:-~:--~--=--t--==-=~-
-~c-1~-~~-~---~-0_R_OE_T_HE:_N_~----~--------~------------ _,- -~gr~611~ :~r~~~~ N~1r~b[o-- -- -:~glf~--:----~~f~~fu __ j_ _N_N~-r~6-;1-~--t:-~-r~-~y~-
cP:RsoNoisuCf:IDE ---------------- --- - ND[6Ju 3 11 ND-rsfu ____ +------Ni::>-f6fu ----,-- -No-f6fiT ___ I -r;fo(sfu~ 
ETHYLBENZENE- -- ----------- ----- ---- - - NO [6] u ND [6] u ND [7] u r ND [5]0- --:--- NDT6Ju _____ ~_ ND[6]U--!-No[6fu __ _ 

M-ETHYL ETHYL KETONE (2-BUTANONE) ------- --- ND-[62)u -- ·- 36 :-25-- -- --;----ND-[5-5ju--~-ND(64fu-~-ND-[61] U i ND [12] U 
- ----------------· ----------- - ------------- -- ---l- ------------------ --- ------- ---- ------~------------'-----

STYRENE ND [6] U ND [6] U ND [7]1) , ND [5) U ND (6) U ND [6) U : ND [6) U 
rETRAcHLoRoETt-lvl.ENE(PcE) _______ - -- ----------- - - No[s]u- No [6J u No f?ro-----:-- --NrnsTu-----------,..m [61 u ND [61 u 1 ND [6J u 
roLuENE-~----------------------- ------------ - -- No[61 u -· --- NoT61 u -Nof71 u- - ---r-- ND [51 u : ND [61 u · ND [6J u 1 ND [6J u 
TRicHLoRoETHYLE-NE-('icE) ________ - ---- - - ----- ---- No [61 u No r61iT - No[7]u ____ +- - -No-fsro·---- -----No [6fu--~·io-fsfu-----~N5f6fu-
vltJvCct=iL6RIDE - - -- ----- - -- - -- NO [J-1] u NO [32] u NO [33) iJ- ---NO [2jfu - -~ - ND[32]LJ _______ ND [30] u·-l-No[12) u 
xYLENEs.-r6TAL ----- - ---------------- ----- ---- ND-[61 u No [61 u NoT!)_u_' --N6[5]u ______ - Nri[6fu ___ ND [6JlT-rND l6JLJ 
trans-=1:3~oiC-t~fC6ROPROP-ENE _________ -- ... ---- - -- ND [6] u ND [6ju NO [7(~=-~--=~p-@}~---~=--=-=~~_!?1 u=~~~~J~~---ND ~~-

----·········----

SEMI-VOLATILE ORGANIC COMPOUNDS ·UNITS: UG/KG 
- -~------------

2-METHYLNAPHTHALENE 
ACENAPHTHENE 
--------------- ----------- - -- ---·-· ------------

ANTHRACENE 
BENZO(a)ANTHRACENE 
BENZO(a)PYRENE 
------------ --~---~------ --------------
BENZO(b)FLUORANTHENE 
BENZO(g,h,i)PERYL.EN-E ------------ -- ---- ---

·-- -- ------~---~-~-- -------~--- ~--~----

1786 NO [380) U ND [400] U ND [328] U ND [384) U ND [367] U : ND [400] U 

ND [369) U NO [38~]_U _ N~-l~~~LIJ -~~=~!JD J~~~r~~==-~p(384)u- - _ND@67] U ~ ND [400) U 
ND [1389] U NO [633) U NO [667] U . ND [546) U ND [639] U ND [611.9] U ~ ND [400] U 
ND [8331 u ---- ND-(3801 u N-~ Foo[_t:i==~--~Ej~28[_1! __ -=-=~D [384J u : ND [367.1971 u · ND [400J u 

ND [1389] U NO [633] U ND [667] U ' ND [546) U ND [639] U , ND [611.9) U ND [400] U 
. --------- ---- - -- ---- -- -------------------~--------------------~---_)__ 

ND J2778! u_ _ NO p_~66!U NDE~~~!_I!_~: _f\I~J!~~~~--c--ND [1~~~ _ _1! _ _l __ ~E~23.9!~ [400J u 
ND (5556] u . ND [2532) u ND [2667] u j_ ND [2183] u . ND [2558) u i ND [2447.9) u I ND [400) u 

• -- _· ~::~{::~ -u:~:;~~ ~;~~:j:~~~~~---L:~~;~l;:~~~3::J :il~ 
CHRYSENE ND [13889) U ] ND [6329] U ND [6667] U i ND [5459) U , ND [6394] U ND [6119.9] U ND [400) U . 

------------------------- ---·--

BENZO(k)FLUORANTHENE 
- -~-~- ----------------

BENZOIC ACID 
BENZYL BUTYL PHTHALATE 

5~~2~~~~E -~---·-____ ... ___ ~--- •:~~~~jiFs![-~~~jfi~(t_.- ~ii1Q-~~Nii~·~jjj 1m:: ~-j~ ~~~.:! ~ ~~ 1::: ~ 
OIETHYL PHTHALATE ___ !~_3_~------~---~--~----~--~~_U_ . --~E_-~.67] U -i--·_ .N .. D-[546] U. i ND [6. 3.9.] U -. N.D [.611 .. 9) U ND [4·0-0] U 

948 ' ND [633] U ' ND [667) U ND [546] U ND [639] U ND [612) U ND [400] U 
ND [13891 u -No [6331 u · tJo[667fli-- , ---Nof546J_u_ N0[639fiT- --No-rs-11~9fu~ND f4ooful 
ND (1389] u No [6331 u No [667] u--- · f - ND [546FJ ·- - N6[639]u i --N-0[611.91 UjNo [400J u 1 

DIMETHYL PHTHALATE 
FLUORANTHENE 
FLUORENE 

0 
N 
00 

"" tv 
0') 



0 
0 
~~ 
:.:.11 
~.") 

Location: 
~--~-- -··--·---~---··-----~-----~----------- ----
Sample Number: 
------------------------------ ~---------
Date Sampled: 
---------~--------------------- --
Depth (ft.): 
------------------
INOEN0(1 ,2,3-c,d)PYRENE 
--------------~-----------------

NAPHTHALENE 

PHENANTHRENE 
------------ ------------------------------------
PYRENE 
bis(2-ETHYLHEXYL) PHTHALATE 

VOCs and SVOCs in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

LH-WRS3-01 __ l!-_H~-MW-62 
LH:WRS-1-01~3 . iH-WRS2-01~ 1 ·- LH-WRS2-01_f· LH-WRS3-o1~ 1-· -LH-WRS3-01_2 LH-WRS3-01_3flHs-:MW62 

LH-WRS1-01 LH-WRS2-01 LH-WRS3-01 LH-WRS2-01 LH-WRS3-01 

. - o6i261199f- . o6i26/1993 . . os/2671993-- - ()6i26/199f ' --()6/26/1993 06/26/1993 10/05/1994 

-~-~!!~~:~- -:-~-- o:~~-- _ ~ ~-- _: ~~~-: :- . -- . -0_.50 • -~_::~-~--3:5() 1 10.50 ~oo 
NO [2778] U NO [1266] U NO [1333] U NO [1092] U . NO [1279] U 1 NO [1223.9] U NO [400] U 
---------------- ------------------------ -- -------- ---------- ... -------------- I ---

-- -
42

!~ --- -+- ~~{~~~1-9:--_: -~~~~~~ ~- -----~~f}~~~-~- -----~~~-1 N~[!~~~~]UU ~~ ~~;~ ----1 

1944 
--------------

NO [633] U NO (667] U NO [546] U . NO [639] U ! NO [611.9] U NO [400] U 
ND[127] u NO [413i u NO [546] u . --- ND[639] u I NO [134.6] u i 450 

NO [1389] U 
---- -- -·-

NO [7556] U 

0 
I\:) 
a> 
l\.) 
l'V 
'-J' 



0 
0 
0 
£Jl 
0 

VOCs and SVOCs in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

Location: LHS-MW-63 LHS-MW-64 LHS-MW-65 LHS-MW-66 1 LHS-Y-01 ' LHS-Y-02 1 LHS-Y-03 ! LHS-Y-04 1 LHS-Y-05 

~==p~:~~::~r: - . ·~.· == == ~=j- ~~~:1:r~:~tf_;_ ~~%~:: :-~~in:::::To~~~~~~ogri ~71~-~=5 : o~71~~~:9~ I o~71~~~!~ I o~71~~~!~ 
e~r~~~~ ORGANIC COMPOUNDS --UNITS: UG/KG ----=-=--= =_()·~~~---:-_ ~ ~~OO=-=-:=-= O.OO - -_; ~ §.oo ___ -T--- ~.OO-=--+~--~~~ _=J O.OO : O.OO i-- 0 ·0~--
-------------------------- --------------------·-· ··-·- ----------··---- ----- --- --~.-------- -- ·---+----------------l----------------j------4---·------
1 I 1-DICHLOROETHENE : ND (5] u ND [6] u ND [5] u . ND [5] u ! ND [7] u i ND [7] u ! ND [11] u ND [9] u ND (8] u 
ACETONE ---i-t-JoTi-1)D ___ No[12]Li ______ ND-(11TiTT-No[11]U-i-ND(14)lJ1 ND [14] u i ND [22]lJTr~iD [18] u ND [17] u 
------------------------------·--- ---------------------- -'-- --- ---- - --- -·- -- -- ----- ··--·-· -·- -- -- - .. ·- -- -------- -+------------------r- ------------ --,-------------~- ---------- --·. ·----------

CARBON DISULFIDE ND [5] U ND [6] U ND [5] U ND (5] U i ND [7] U ! ND [7] U : ND [11] U 1 ND [9] U ND [8] U 
ETHYLBENYEN_E ____ ------------ --.-------------- - - ~-:~~ -~~I~f 1! Nr~j6TQ ~ ~~ _ ~-~(~jy :_ -~~J>J~tl.J = l--~~o[ifii l-No[7) u- ·-N5[11]u-:--No(9J u -No[B]u 

METHYL ETHYL KETONE (2-BUTANONE) ND [11] U ND (12] U ND [11] U ·-' ND [11] U : ND (14] U : ND [14] U : ND [22] U ! ND [18] U i ND [17] U 
sTYRENE _____________________________________ -----·-- NorsJ u No [61 u ---No f5fu -·--N.D-i5fli---:--No[7]-Li--:-No [71 u • No r111 u · No f9J u I No [81 u 

-- ---- ------------ - -··-·-- -·- - . . - . - ------·---- -----·- ------·------- _________ , ______ ~----'------
!~TRACHLOROETHYLENE(PCE) __________________ .. _ ND [5! U _ _ N~ _[6]_l.j_ _ _ t-J() [5] _'! _NJ::)J~!_l.j ___ -'--__ _f'IJ::)J~Ll.J_L_ ND E!_l.J__: ND [11] U ; ND [9] U _J ND [8] U 
TOLUENE ND [5] U ND [6] U 1 ND (5] U ND [5] U : ND [7] U : ND [7] U ND [11] U ND [9] U 1 ND [8] U 
TRICHLOROETHYLENE (TCE) ---------------------- ---- ND (5)t.T N0-(6fu ___ - -ND (5)u-- ·-- ND(5ju--~-No(7fli-- ND [7] U , ND [11] U ND [9] U I ND [8] U 

!viNYL CHLORIDE ______ _ ------=-~ ==-=~-~-== ~ ~ : ·:_-_N~J11J u N[) Q2ll.J_ ---~[)_(1~1-J ~- :-=~l?l~ 1!_Q---:-t:J-0[1-4fUTND-[14] u ND [221 u ND [18] u I ND [171 u 
XYLENES, TOTAL ND [5] U ND [6] U ND [5] U ND [5] U : ND [7] U I ND (7] U ND [11] U ND [9] U I ND (8] U 
trans-1,3-DICHL-OROPROPENE ___ ----------- ND[5)u ND[6]U ____ ND[SJU t-ND[5)u-·t ND[7]U' ND[7]U ND[11]U ND[9]U I ND[8)U r------------------------------------- -- ---- -- ------ -·- --- ---..,..------_ --
SEMI-VOLATILE ORGANIC C-OMPOiiNDS~-UNITS: UGJKG. ---· - ---- . ----~------· 
2-METHYLNAPHTHALENE --- --- -- ------------ --Nb-[360] U---Nb(396fu_, __ ND [360] U . ND -[366rli--ND{46Dfu~- ND [460] U ; ND [720] U :- ND [570] U [ ND [550) U 
ACENAPHTHENE ------ ---- . ------ -----~ -- -- . - ~--No-f36ofU : -ND-(390] U ,__ ND [36of0- : NO (3-6ofli --:----No [4SOJU-~ND [460] U t ND [720] U · ND [570] U i ND [550] U 

I ------------------------------- ----·----- ----------------·-- ---·-----------•·-··------- --- ----------------------------j..-..: - · I 

:~~~~~~:~HRACENE---n-----------------------~~~~~~~~-~--- ~~~~~~-~----~~~~~~I~---- ~g ~~~~~~--r~~ ~:~}~ ; ~~ ~::~~ ~ ; ~~ ~;~~~ ~ i ~~ ~~;~~ ~ ! ND :~5JOJ u 
BENzo(a)PYRENE ----------------------------- ---- -- t-Jo-[3soro- ~--No [3961 u ·-No r36o1 u-----ND[36ofu:-No f460J UT Ni:> f460J u . No f720J u : No f57oJ u 1 87 J 

1BENZO(b)FLUORANTHENE _____________ -----t-Jo[36oJ u----No[39oj_u_ ·-No[36ojiJ--:- Nof36oiu --t ND[46oiu-:L:!ID f460J u 1 19o J 1 No [5701 u 1 32o J 
BENZO(g,h,i)PERYLENE --------- ---ND[36ofu~-t:fo-[396fu·r-ND[360JU --ND(36oju i-ND-(460JUI ND(460]U! ND[720]U! ND[570]U' ND[550]U 
BENZO(k)FLUORANTHENE ---·----------------. ~ -N0(3-6o)U-~-ND[390)U . -ND(36-0JU- ND(360JU :No(46o)U r--ND(460)LfTND[72~ND[570]U! 98J 

BENZOIC ACID --_ ------- ---;-ND[180o)U ;No [1-900JU-rNI::)Tiaoo] U. ND [18oofu-jNo-(23oO)Ur-ND[2300] utND [3600) U ND [2800] U ND [2700] U 

) ~~~~~~~~TYL PHTHALATE -----~---~~==~-----=~---I~~-~ -r1~tL~-r-~~1~~t~-r~~1~:-~rt~L ~-~I~!~I:~+-~~i::~-~ . -~+1~~I~--~-~~ ~;~~~ ~ 1 ~~ ~~~~~ ~ -I ND1 ~~~] u 

··-1 DI-n-BUTYL PHTHALATE I . 83 J 77 J I . __ 67 J ' __ ND [360) U I ND (460] U J ND [460] U I ND [720] U ND [570] U ND [550] U 

1oiBENZ(a.h)ANTHRACENE · ---~--t..Jo-[36Qfu . No-[39ofu- ~- Nci[3son:fi--No[36-oiu·J No r46ofu( No f460J u 1 No f720J u No f570J u No f55oJ u 

oiBENzoFuRAN ~-No [36oJ -u- ~- t.io-[39oi u----No [36oJ u ~ N6[36of o [No f46o]~ No [4601 u 1 No [7201 u No f570J u No [5501 u 

DIETHYL PHTHALATE - -_________________ ~= N~ J~60f:Q_·, Ni? [~~~)"~_ ;--ND [360) U :! ND t~6oi q_l_f':'p_~~O!~ ND [460] _L:J_j_ND [720) U ND [570] U ND [550] U 
DIMETHYLPHTHALATE ----~ --- --·· I . f\IJ::).@~J~ ·n-~ (390] u_ [_.f'J[)J~60! u I N£:)J~60t ~ __ 1 _____ 4~_j___t-~D (460] u i __ ND [720] u ND [570] u ND [550] u 
FLUORANTHENE 1 ND [360] U ND [390] U : ND [360] U i ND [360] U 1 ND (460] U I ND (460] lJ1 110 J ND {570] tT -m-J -

----- -----···---------·------ ---------------------------- --- ------------------·-· 1 • -· - -··· ·-------···----------·.j_..·-----~---.1.- -

FLUORENE ! ND [360] U ND [390) U . ND [360] U 1 ND [360] U i ND [460] U i ND [460] U i ND [720] U I ND [570] U ND [550] U 

---

0 
l\:) 
00 
l\J 
l\J 
00 
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l.f1. 
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Location: 
----~-·--------·-- ----···----------~-------------··-------

Sample Number: 
---------------·· --------------

Date Sampled: 
Depth (ft.): 

INDEN0(1 ,2,3-c,d)PYRENE 
-- ----------~-------------

NAPHTHALENE 

VOCs and SVOCs in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

LHS-MW-63 LHS-MW-64 ! LHS-MW-65 : LHS-MW-66 I LHS-Y-01 : LHS-Y-02 ! LHS-Y-03 . LHS-Y-04 · LHS-Y-05 
~-----------~----------'---~--- ··----------1--- ·------ -·-- ; _____________________ j______________ -,---- ----------1-~---"--------~~-------
• LHS-MW63 LHS-MW64 1 LHS-MW65 . LHS-MW66 i LHS-Y-01 ' LHS-Y-02 LHS-Y-03 j LHS-Y-04 . LHS-Y-05 

-_-_.- __ 1oio571994--;---1_--_oi.o5--FI-994_-_ '_.-_-1o_-_io_-_sl199_4_-_ ,--_ro'o-s/1--994_--_-T_ -~,-11-11J19-_9_5--Il1/11/1995 t o1111'1995' o1111'1995: 01/11/1995-
----------~--- ---·---.,---· ---- ------- ------- -- ---·- ·-- '·--·---~---··· ----:-- -·· ·- -- --·- ·- 1-- -. ··-·----- -+-----~·------

0.00 0.00 0.00 ' 0.00 ' 0.00 • 0.00 0.00 : 0.00 . 0.00 

PHENANTHRENE 

--- -- r'(~ p_~~IQ -~~-!'J[}·@~~r~ ; __ N-~-f~~of9 _-;~~l?f3s~ru_ ~--~~:E!£f~LQ~~ ~!> l4601 u 1 ND [72~1 ND [5701 u i ND [5501 u 
ND [360] u ND [390) u ND [3601 u · ND [3601 u · ND [4601 u ND [4601 u TND (7201 u : ND [5701 u ! ND [5501 u 

-------------------------~---- ------- ---N-o[36o]IT--No [3901 u ; -"No-[36of"lT _____ NiJ[36ofu-~NoT46oi iTi -N-D [4601 u t ND [7201 u : ND [5701 u ; 97 J 

Nri[36oj·u ND [39o] u Nb[36o) u ND[36o]U' Nb [466] u: ·No[460]LIT--8oT---:ND [57o)u-:-·2-6o:J--PYRENE ·---------- -- --- ------ - - ----~----- --- --- --·-· . ·-------~---+ . --'---·---------
42J 45J 150J 80J 61 J . ND[460]U 1 ND[720]U l ND[570)U 130J 

--------------- -~-----------------------

bis(2-ETHYLHEXYL) PHTHALATE 
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VOCs and SVOCs in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

Location: LHS-Y-06 
saml>ie"Numll-er-: -- ---------~-----~--------------~ ~~-- ~ ·-------~----- ---- LHS-Y-o6 

-----------~~----- ------ ----·- -------------------~----- --- - ---··-

Date Sampled: 01/11/1995 

~_eth (ft.t__ ____________ =~~==~===~==-=~=~~~==-~ ~:-~ ~ 0~00 ~- = 
VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 

----------------
1, 1-DICHLOROETHENE ND [6] U 

---~----··-----------~------------- ------- -

ACETONE ND [12] U 
CARBON DISULFIDE --~~----- -~~ :~ HI:>J?l u 
ETHYLBENZENE ND[6] U 

--- --------- --- --------------

METHYL ETHYL KETONE (2-BUTANONE) ND [12] U 

; ND [6) U 
-··- - ----- --

STYRENE 

TETRACHLOROETHYLENE(PCE) . ND[6] U 
----------~-----------------·-------~----

_j ____________ --·-

TOLUENE 
-------------------~----------

TRICHLOROETHYLENE (TCE) 
------~----- -- -~ ----------- - -- .. --------- - -------
VINYL CHLORIDE 

ND[6] U 

ND[6) U 
ND [12] U 

XYLENES, TOTAL 
----- ------- ~---- Nb-[6)u-

-----· -------------- ----------· ·-- ----

trans-1,3-DICHLOROPROPENE 
-------------------------

SEMI-VOLATILE ORGANIC COMPOUNDS -UNITS: UG/KG 

2-METHYLNAPHTHALENE 
ACENAPHTHENE 
ANTHRACENE 
BENZO(a)ANTHRACENE 
---~----------------- ------- --
BENZO(a)PYRENE 

ND[6]U 
- ·- --------

___ N~ (4101_~-
300 J 
590 
1900 

1600 
__________ ...j _____ ---·- --

BENZO(b)FLUORANTHENE 
----------~~----·--------·---

BENZO(g,h,i)PERYLENE 

BENZO(k)FLUORANTHENE 
BENZOIC ACID 

2900 
670 
1100 

-~ -- --- -- --- ---··-

340 J 

BENZYL BUTYL PHTHALATE 
----------- ------~---,---29o~T -

CHRYSENE 2200 
-----~--- --~-------------------~~-----~-1-- ~---- ·--

DI-n-BUTYL PH}HALA TE _____________ j_t-J[)J~!~t ~ 
DIBENZ(a,h)ANTHRACENE 230 J 

i?IBENZOFURAN_~ __________ ---~~-=--===-=I~=I!~~=-= 
DIETHYL PHTHALATE ! ND [410) U 
----- ----~----- ·---------~-~-~ ---- -·-·-- ---~--- j_ . -~-~---~---- --

DIMETHYL PHTHALATE . 970 

FLUORANTHENE 
-------------- ---------~-~------ -------·-- -- ·--

FLUORENE 

3600 
250 J 
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VOCs and SVOCs in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

Location: ~ LHS-Y-06 
Sam-ple~ Number: --~----------------~-- -- - ·:- LHS-Y~o6 

--------------------------------~~---~---- - - ·------- ---
Date Sampled: : 01/11/1995 
Depth (ft.): ---~---------------~----------~-~--- - -- - - ' 0.00 

------------------------- ... 

INDEN0(1 ,2,3-c,d)PYRENE 
- -------- ----·------~---~------------------------.--

NAPHTHALENE 

PHENANTHRENE 

PYRENE 

bis(2-ETHYLHEXYL) PHTHALATE 

J.. ___ 7~0 
110 J 
2900 
2400 
170 J 

0 
l\:) 

00 
l'.J 
w 
~ 
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Pesticides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

L()~ati~~-~ ----------~--------------- _ _ _ --:---~~~~~! , ···- 48~801 _" _ 48S_8~1 __ : _48S80! _ ,_ L._H_-[)~95-01 .__ ':_t·i-~~~~~_l LH-S100-01 i LH-S101-01 
Sample Number: i 48SB01(0-0.5) • 48S801(1-3) 48S801(1-3)FD ,_ 48S801(3-5) · LH-DL95-01 : LH-S100-01_1 1 LH-S100-01_2 1 LH-S101-01_ 1 
-----------------·-· --------------------·- ·---------T------------·---·--- r·--- ----------- -- - ------------ -------- --------------··- --- - ·---- -· ---------- - . -

Da~-S~mp~-ct_~-------------- _ ____ ----~-~!!_~~/~9_98 , __ 0_7/28/1~98 . 07/~~!!~~8 ___ '---~!1~8/19~8- . -~~-'2_6/1~93 ___ ()_~~~!~~!_J_ 06/26/1993 i 06/26/1993 
l:)e~t~ <ttJ:_________ _____________ _ _ _ _ _______ 1__ _ o.oo 1.oo 1.oo 3.oo • __ 2.oo _ ~- ____ ~:_5<l_ _____ L ______ _!._5~_] ______ ~~E-~ 
PESTICIDES - UNITS: UG/KG ' I ' I i p,p•::ooo _______ ------------ ------- -----~ N0[3.6]U--. ND[3.6]U NA N0[3.7]U NA -·----NA----t--NA--~i --w.,-----
------------------·---------------- -------------·--t··-- ------ ---···· - ---- - ...... - +- - - ----- .-----------,-- ----- + 
p,p'-OOE : NO [3.6] U NO [3.6] U NA NO [3.7] U NA NA 

1 
NA i NA 

p~'-_1)_!?_!~~~- _ ---~-~-~-~===~~-~-=-=--=--= ____ ----=:=:=~~_li6] U . _NO [3.6] U NA NO (3:7) U NA -: ---~-=-~~===--=--- NA-=-·--_NA--= 

P-OLYCHLORINATED BIPHENYLs.:-UNJT5:-uGiKG-- +--
-----------~------------~------~ ------- ----- - -------- ---

PCB-1254 (AROCHLOR 1254) 66 NO [36] U NA _NO l37) U NA NA NA NA 

DIOXINS AND FURANS - UNITS: NG/KG 

1 ,2,3,4,6,7,~-_1-i~P"f ACHLOROOIB~NZC2-p-[)~9~1f'J_ ___ _L __ --~3_~_:_192 36.438 NA 3.497 NA NA NA NA 

1 ,2,3,4,6,7,8-HEPTACHLOROOI8ENZOFURAN 59.918 4.061 NA 0.362 NA NA NA NA 
NO [o:18-S] 0~ -- _N_A _________ ND[0.-152]TJ ______ NA_____ NA NA NA -------·-- -- ~--- --~--~---------

1,2,3,4,7,8,9-HEPTACHLOROOI8ENZOFURAN 1.61 
1 ,2,3,4,7,8-HEXACHLOROOI8ENZO-p-6iOXIN -- - ------- -- ·s.o4-2 
--~- ---- ------·--------·······- ---

1,2,3,4,7,8-HEXACHLOROOI8ENZOFURAN 6.398 
-----~---------------·~-----·--

1,2,3,6,7,8-HEXACHLORODIBENZO-P-OIOXIN 13.723 
~-----~-·----

1 ,2,3,6, 7 ,8-HEXACHLORODIBENZOFURAN 4.603 
-----------------·-·----·----·---- ------ -

0.405 
0.508 

1.03 
0.278 

1,2,3,7,8,9-HEXACHLORODI8ENZO-P-OIOXIN 10.279 0. 7 49 
--- -

1,2,3,7,8-PENTACHLORODIBENZO-p-OIOXIN 0.815 NO [0.16] U 
--·-~----------~-~-----------------·- -~----

1 ,2,3,7,8-PENTACHLORODI8ENZOFURAN 10.457 ND (0.089] U 
-----~--·-- ----
2,3,4,6,7,8-HEXACHLORODI8ENZOFURAN 3.765 NO (0.118] U 

----------·--------·- -- .. --~-- -- ··- -- --·--- . 

2,3,4,7,8-PENTACHLORODI8ENZOFURAN 0.556 NO [0.09] U 
- -------~--- -- -- -----··------~---- -- ···- ---- - - . -- ---- ·-

2,3,7,8-TETRACHLOROOIBENZO-p-OIOXIN 0.393 NO [0.13] U 
2,3,7,8-TETRACHLOROOIBENZOFURAN - --Nb (<i2a8jl.J NO [0.124] U 
HEPTACHLORINATED OIBENZO-p-OIOXlNS-.-(TOTAL)--~---557.635 -- -. . 67.049 

HEPTACHLORINATEO OIBENZOFURANS;-(TOTAL) __ l ___ 61-:528--- --:-=-~- 4.0f51_ 

HEXACHLORINATEO OIBENZO-p-OIOXINS, (TOTAL) i 103.709 , 7.596 

H§~~<2_1-iLO~~NATEO 018ENZOFURANS, (TOTAL) T--?~I.~=~~J ~---- 3.~7(--_ 
OCTACHLOROOIBENZO-p-OIOXIN ---t----~~~~--~~~- -~ 2440.99 
OCTACHLOROOIBENZOFURAN _____ j_ ___ ~~~~~--- _ J ____ !·5~~-
PENTACHLORINATEO OIBENZO-p-OIOXINS, (TOTAL) i NO [0.235] U i NO [0.16) U 
PENTACHLORINATED-DIBENZOFURANS,-(TOTAL)----r----34.9()5. ·--~ -NO [0.09) u. 

rETRJ\~1-i~C?RINJ\T_~~-~!E3.§.NZC2j>~E-~~~H~JrorA.~L I-Jii:>ro:11-11 u ---No [o.131 u 
TETRACHLORINATEO OIBENZOFURANS, (TOTAL) 24.171 NO [0.124] U 

----NA ----·-No fo-.1-851 u-----NA-- -------N.A.- ---- NA NA 
------- ·------------------ ----- -------------- ~~-----~----~----~ 

NA ' NO [0.091] U NA NA NA NA 
-~-- ~ -·~- ------ --- - --· ··- --~------·--

NA NO [0.171] U NA NA NA NA 
---+---·-··-- -- -·------~- ·---·--·~------ --

NA NO [0.088] U NA NA NA NA 
NA ---·-No [O.H54j u· NA -· ----NA-----· NA NA 

- ·- --- - - --·------~~-
NA NO [0.191] U NA NA NA NA 

- - - - -·- ··- - - -

NA NO [0.139] U NA NA NA NA 
NA .. NO [0.099] U NA - --NA---.-~NA NA 

NA :-NO [0.141] U NA -- --NA-----:--- NA NA 
NA . -T NO [0. 153] u . . NA ... - --NA--------+----NA NA 

0.284 . ·: Nb (0.284) U~- NA NA-~~-- NA ' NA 
------- ·- -----···- -------·---- --- ------- ---1-- ------------

~~ -- --TNo-f6~::2) U ~- --- ~~- ----~~ - - T ~~ f- ~~ 1 

--·---·-:-- -------------- --+ ·------- -----------·-·-·---------------~ ' 

N_J\ ---~--t·JI~(~·1?~!_~, --~,6.-------~~-_j NA ! NA 
NA L~EJ~~~~8J~ :.-----~~-- NA i NA I NA 

- --~~- ---t N~~~~~~ u : -- ~~ ---·- ----~~-- ~ ~~ ! ~~ 
L- ----- ---. -------- ------ -··- ---------- + - -

NA (ND [0 191] U NA _ -~ --t NA I= NA 

~~ .. ! -~~f~:~:~~ ~ ~~- ---- ~~---------1·----~~ ---~--~~ -
NA NO [0.284] u NA -- NA-------~-- --NA ____ I_NA ____ _ 0 
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Pesticides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

Location: ' 48S801 48S801 48S801 48S801 · LH-DL95-01 . LH-S100-01 : LH-S100-01 : LH-S101-01 

5ampi9Number:_~-=====-~=--==-~~---=-==-=~t4!58o1(·o~~~)~-4~SJ3ri1(-1-3) ~-48S80-1J1-~)Fo:_~~~8o~!~ .. siL~B~oL:9~~11 LH~swO-OD-1 LH-S1 oo~{~ifLH:5101~o1~ 1 1 

Date Sampled: . i 07/28/1998. : 07/28/1998 07/28/1998 
1 

. 07/28/1998 I 06/26/1993 T 06/26/1993 I 06/26/1993 L_!>6126/1993 
Dep!~ (tt.): __ ====-=--=-~-==~~=~--=~--r=---~=-~-~1[~~--~~- 1~oo -- -- · ·1:oo --- ---;- -- --ioo------r-2J>O ___ I o.5o i 1.5o --~=1-----=-~~~----== 

---·~-------~----·· ------- _______ l ___ ------··--------- -- --·----'-·------·---·- -·---·-·-------------r----- -------------

EXPLOSIVES - UNITS: UG/KG I I • I 
-~-------------- -------- -·-··--- - ---------·--------·----+----~~--·- -r-----:-:-:-

NO DETECTED COMPOUNDS 
1 

NA : NA ~ NA : NA NA 
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Pesticides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

POLYCHLORINATED BIPHENYLS- UNITS: UG/KG 
- ------------- ---- --- ----- ------

PCB-1254 (AROCHLOR 1254) 

I ··-·------------·------·--· --
DIOXINS AND FURANS - UNITS: NG/KG 
1,2,3,4,6, 7 ,8-HEPTACHLORODIBENZO-p-DIOXIN 
-~----------~----------~----- --------

1,2,3,4,6, 7 ,8-HEPTACHLORODIBENZOFURAN 
---------------------~---------------

1,2,3,4,7,8,9-HEPTACHLORODIBENZOFURAN 

NA 

NA 

NA 
NA 

NA 
NA 

NA 
NA 
NA 
NA 

NA -NA --- 1 -- -- NA---~-- -NA ___ --~------NA-- --
- ~----------·-----------·- .. -----~---------------------

.. ------------------------------ ---- ---+--
1 

NA NA NA NA NA 

---- -·--·----------...... -- -- ------- -· 

-- ----··-· - ·----------·- -- -:-·----------! ---------+------------
~ ~ . ~ ; ~ ! ~ 
NA ____ - --NA -- -----~---NA _________ NA ___ _ 

---NA _____ _,_ ______ NA___ ;- NA NA NA 

NA -- ' -NA- -----·------NA--
1 

--~.fA-------r----NA __ _ 

- --NA ---- - ---------- -NA NA NA NA 

- ~~ - - L - ~~- -·· --- .• ~ :-~-:~:~~~=;---~~~=-:=:·-~:-~~~~=-
NA NA 

--NA~.---NA ___ , __ NA --
--------------------------------~ 

NA NA NA . NA ! NA NA-----t NA -------NA·-~--NA ___ ! ----NA ____ _ 

; 
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Pesticides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

Location: : LH-S101-01 LH-S123-01 LH-S123-01 ' LH-S94-01 . LH-S94-01 i LH-S95-01 I LH-S95-01 I LH-S95-01 
- ------·· ------------------~-------------------~------ -- -------- ·- . - -··· ------------ •.. ··--- -· --·--·· ·-·· --------------·-··---+---------~ ·------.,---- ~ 

Sample Number: _ _ __ _ _ _ _ _ : LH-S1 01-~1,.,2__ _ LH-51~3-~~-~1 ·- ~j-i-S13~~0"=.2_, L_H_:_~~~~~~:-_! LL!-i_-S9~~~1_2 1 LH-S9~~01_1 LH-S95-01_2 ! LH-S95-01_3 

Da!e sa~pled: ~=~~---~-~-----==-== =-~-~~------ ----~- -~!- ~ ~6/~6/~99~ .. 06/26/1993 _ . -~6/2~/1993 , ~~~3.~~1~~~---: _OBf~0!_1993 __ j___o~{261!~~±~~~26/1~~~J 06/26/1993 
DeP_!'l _ _!!t_.)~----------------------------------------·- .. 3.~0___ _ 0.50 ___ 1!.0~ . ---~·50 -'- __ 2.90 __ ~----~~-- __ 5.50 ~L__ 11.30 __ 

! I , 

EXPLOSIVES - UNITS: UG/KG 
NO DETECTED COMPOUNDS 

---·----- --~-----<-----

NA NA 

···---~ -----------+---·-------+----
NA NA 

NA ------ NA---1----NA-------r~~---
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Pesticides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 
--- ------ ·- ------------

PCB-1254 (AROCHLOR 1254) NA 

DIOXINS AND FURANS - UNITS: NG/KG 
1 ,2,3,4,6, 7 ,8-HEPTACHLORODIBENZO-p-DIOXIN NA 
--~--------------~~----------------- --- --·---
1 ,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN NA 
·--------------------------·--- --
1 ,2,3,4,7,8,9-HEPTACHLORODIBENZOFURAN NA 

1 ,2,3,4, 7 ,8-HEXACHLORODIBENZO-p-DIOXIN 
------------------. --------- -----~---- ------------
1,2,3,4, 7,8-HEXACHLORODIBENZOFURAN 
--------------~-------------------- ------

1 ,2,3,6, 7 ,8-HEXACHLORODIBENZO-P-DIOXIN 
--------------- -

1 ,2,3,6, 7,8-HEXACHLORODIBENZOFURAN 
------------------------------------
1 ,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN 
1 ,2,3,7,8-PENTACHLORODIBENZO-p-DIOXIN 
1 ,2,3,7,8-PENTACHLORODIBENZOFURAN ------

NA 
NA 

NA 

NA 
NA 
NA 

NA 
2,3,4,6, 7 ,8-HEXACHLORODIBENZOFURAN NA 

2,3,4,7,8-PENTACHLORODIBENZOFURAN NA 
2,3,7,8-TETRACHLORODIBENZO-p-DIOXIN NA 
2,3,7,8-TETRACHLORODIBENZOFURAN . ·--- - NA 

HEPTACHLORINATED DIBENZO-p-DIOXINS~OTP.-i.:)-- ---- NA 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) - i~----NA 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 
HEXACHLORINATED DIBENZOFURANS, (TOTAL) 

OCTACHLORODIBENZO-p-DIOXIN 
OCTACHLORODIBENZOFURAN 

+·-·--
NA 
NA 
NA 

NA 
--------------~-------

PENTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA 
PENTACHLORINATED DIBENZOFURANS, (TOTAL)-----,------ NA 

rErRfi.cHi.:oRINATEo oTsE"Nzo-p-o1ox1Ns, (TOTAL)----~--- NA 
-- - -------------------~---- -----------------

TETRACHLORINATED DIBENZOFURANS, (TOTAL) NA 

NA NA 

NA NA 
->- - ------.. -------

NA NA 
---------------------- ---
NA NA 

- -- -- - ---
NA NA 
NA NA 

NA NA 

NA NA 
. ·- - -

NA NA 
NA NA 
NA NA 
NA NA 

NA NA 
NA NA 

NA NA 
- -- -- --- . 
NA NA 

NA NA 
NA NA 

·--- ----

NA NA 
NA NA 

- -- --- -· -----------
NA NA 

-- _j.__ ____________ 

NA NA 
NA NA 
NA NA 
NA NA 

NA. 

NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 
NA 

NA 

------- r 

-- ---------r--------+---

NA NA NA NA 

-- ---------- I 

NA NA NA NA 
NA NA NA NA 
NA NA NA NA 
NA NA NA NA 

--·--·------ ~-------~ ·----
NA NA ... NA NA ___ ___...__ _________ 
NA NA NA ~ NA 
NA NA NA NA 

-----. -·· 

NA NA NA NA 
NA 
NA 
NA 

NA 
NA 

NA 
NA 
NA 

NA 
NA 

NA 
-~------ ----

NA 

NA 
NA 

NA 
NA 

NA NA : NA 
---- --- ----------------~-----r-------

NA : NA 1 NA 

NA NA i NA 
- NA-~- NA I NA 

NA NA NA 
NA NA 
NA NA 

NA NA 

NA , NA -=--~!;------r~ 

NA 
r-----NA 

j__ NA 
1 

NA ---
~--

NA ·- n-~NA j NA I 
NA i NA NA 

- -- - _________ _J__ 

NA . NA I NA 
-----r·fA-~ !- NA -r---w..~-

.~ ~~~-::-~=~!"----NA--t-w\·~-· 
NA . NA NA 
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Pesticides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

Location: ' LH-S95-02 ! LH-S95-02 LH-S95-02 ' LH-S96-01 · LH-S96-01 ! LH-S96-01 1 LH-S97-01 • LH-S97-01 
-~-~--.-------~-----·-·-----·------·---------+-· .. -------·-·-··-- .. t---- ... -·-·-··- . - --- --- .... - .. ,._ .. -- ····--- .. ---- -- ----- .. -------·----·-+~-~-m----- ---+-------------

Sam pi~ Num~er: ____________ .. -----·-~ ______ j_l..i-!:.~95-0~~-l..ti_:S9~~~2-:2 .. Lti_-~~5~_02~-~.Ll..H:~~~:0_1::::'1_i .l..!i_:~~~:!J~=~l LH-S96-~ LH-S97 -01 1 ~ LH-S97 -~1_2 
Date Sampled: i 06/26/1993 I 06/26/1993 ' 06/26/1993 06/26/1993 : 06/26/1993 · 06/26/1993 I 06/26/1993 06/26/1993 
~~----------------------- ----------------1------------- -- ---...---------------- -· - - ------------ ------+------ -------------- --- ..._ ___________________ ...___- --

Dept~!!·L _________ ~·-·------------------·----+---~·5'!..__.., ____ ~.~~ .. -- 5.50 ---·--- 0.50 __ L 2.00 11.00 0.50 3.90 

EXPLOSIVES :uNITS: UG/KG ------------ . -- --·- ---~ 
i 

------ ------------------------·---- ------------
NO DETECTED COMPOUNDS 

--------- - --,---- -------+---------·--· --------
: NA : NA : NA NA NA NA NA NA 
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Pesticides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

__ / 

Location: · LH-S97-01 : LH-S98-01 . LH-S98-01 · LH-S99-01 LH-S99-01 : LH-S99-01 I LH-WRS1-01 i LH-WRS1-01 
sample Number: -------------------~LH~S97--=o1=3jTii--=s98-o13TL.ti~s98-o1~2 --Lii~s99~o1=··f/TH-S99-01_2 1 LH-S99-01_3 LH-WRS1-01_1 1 LH-WRS1-01_2 

Date Sam~led: _ -~ -=~-=-~===-~=-- -~--~===~~--O~f26t!~93==~~~~19!3- [~~!26_1199-3 _--~~~~~~~~~~~~I .... ~6~~{i!~~-- i -~(26/1993 I 06/26/1993--4 06/26/1993 
Depth (ft.). 11.00 0.50 1.50 0.50 2.00 : 12.00 

1 

0.50 , 3.50 
PESTICIDES- UNITS: UG/KG -------------~----------· - ----- ----c 

p-:p•-ooo_______ - ------ -------
P.P~:PDE 
p~~DDT -- -- --- --- -------

NA 
- - -, --NA -,-

NA 

NA 
NA 
NA 

--~-------------·-------------------·-----------"-··-------------·- -- - --~- - -- -

POLYCHLORINATED BIPHENYLS- UNITS: UG/KG 
- --- ---- ··- ------------ ... 

PCB-1254 (AROCHLOR 1254) NA NA 

DIOXINS AND FURANS- UNITS: NG/KG 

NA 
NA 
NA 

NA 

NA 
NA 
NA 

NA. 

, __ --~-~~=~-=--:~=-=Yrt==r=-~~ -. __ J_ ______ -NA ----I 

---r- NA 
NA 

NA NA------; -------~-----
NA 

--------------· ------- -----·---- -------------1 

I 

___ __________L~------------' -----------------

NA .. ____ !'J!-__ ~~- ~A._ __ ---~-- ---~f'J~---

1,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN -- - ---- NA NA NA NA NA NA ! NA NA 
-1T,3,4,6,7,8-HEPTACHLO-RODIBENZOFlJRAN ______ --"- -- UNA NA NA NA --- . - -NA--~ NA NA NA 
1,2,3,4,7,8,9-HEPTACHLORODlBENZGF-URAN ____________ NA-- NA NA NA________ NA _________ NA NA ---NA ___ _ 
---------------------------------------------- ----- - ----------- --· -- -------'---------- --------- I 
~~-~.8-HE~ACHLORODIBENZO-p-DIOXI"!_____ _ ______ NA NA NA _____ _!'J_~----~-- _~_A ____ -----~~-~-_______ 1'-!_}l. ___ · _____ NA __ 
1,2,3,4,7,8-HEXACHLORODIBENZOFURAN NA NA NA NA . NA NA NA . NA 
1.2.3~s.-7-:a-=-HEXAci-iLoRoolseNzo-P~o,-oxiN -- -- - - -- NA NA NA NA - - - NA --- · --- -NA-- -r-----NA ________ ----- --NA - -----
1.2.3.6.7.8-HExAcHioRoolaENzoFuRAN NA NA NA NA - - --~iA________ ----NA --~, ----NA ________________ NA ___ _ 

WY,8~9-HExACHLORODiBENZO-:.P~DiOXIr-J NA NA NA NA - - NA ____ ,------NA·---~. -----NA·-----;--------NA--
1,2,3,7,8-PENTACHLORODIBENZO--p~DIOXIN NA NA NA . - NA NA-- --- --NA _________ NA ___ -------NA ___ _ 

1,2,3,7,8-PENTACHLORODIBEN~~FU~N _ ,___ _ NA ___ NA NA NA N~-=-~--: _ ~~~-~~1\---_-------NA-- -------- NA 
2,3,4,6,7,8-HEXACHLORODIBENZOFURAN NA NA NA NA NA NA NA NA 
2,3,4,7,8-PENTACHLORODIBENZOFURAN____ -- -NA--- - -NA NA - - NA- NA ____ . - NA ! NA ----N~----

------------------------ ----- - -. - - _______ ________j ______________________________ ------

~-:~-Jt~~~:~~~~~~~:=~~~~:~:~IN ----- ---i--- -~~---- -·- ~~--- - ~~ • --- ~~ ---- -~~---~--- ---~~-+----~~---~-~--~~--
:-=-:::=-=---:::-:=-=:-:-==----c::~- --j---- ---·-------·- , _____ ----------------- - ---,--·- ----- ------ ------· -- ------+---------- -----4------

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) : NA ; NA NA NA NA NA : NA : NA 
HEPTACHLORINATED DIBENZOFURANS, (TOTAL) _______ NA--~-------NA- - -- ;-- NA - NA_______ -NA______ NA NA ~----NA 

' ---------+---------------:-·- -- ----- - '---------------- --------- ---------------r-----c:-:--c·----t---~--------'------
HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) ' NA ; NA • NA . NA NA NA NA 

1 
NA 

I +-------"------------ -,- --- - ---------c-------------------+-- ----- ----~----------------- --1 
HEXACHLO~INATED DIBENZOFURANS, (TOTAL) __J ____ f'J~----~-- _f'J_~---- i ______ NA _______ _L ___ ~A------1------ _ N_~--- _ NA NA ____j__ __ N_A 

pcTACHLORODIBENZO-p-DIOXIN j-----~~- __ j____ ____ ~A __ --~-- __ f'J~-- _ -1---- !'J~ ___ J __ _t-J_~-~ NA NA }--- NA_~ 
jCCTACHLORODIBENZOFURAN _ NA L----~_!'. ____ ·- ____ Nft._ _ __ ~A___ ______ ~ __ ~,A,________ NA NA _ _ 1 NA 

-~:~~~~~~~~~:~~~~~ ~:=~~~~:~:~~~~~~~~~L> j~==~~--=--=t--=~~~~~-~ -t_=---~~~~-- --c-------~~~=-t_ ____ ~~----_ -_: ___ ;_~_~ _ _;__=t _ __; 
;~~~~~~~~~~~{~-~o~ti!"~~~&~>_L ~~ ---~-- ---~~-- L_ ---~~- - L-H---~~ -- L_ ~~-----.- ----~~---+---~~------+----*~--
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Pesticides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

Location: LH-S97-01 · LH-S98-01 LH-S98-01 LH-S99-01 ' LH-S99-01 LH-S99-01 i LH-WRS1-01 ; LH-WRS1-01 

~::ps~~~:~~r: --======-~~~=---m----- ~i~!j~~~33T~~~~~~~!3~: L~s~!~~~!3~-~\1~1~~~~i!-~ L~i~t~~~!32 : c~i~:~~~;3=fT~:!~11~~!-1 ! LH~:~~11~~!-2 
~-~-------------- ---------- --- ---- -- ·- --~--- -·-·-·- ------· ~ --- ----------+~~----~~' -------

_[)_epth (ft~----------------------- 11.00 0.50 1.50 0.50 2.00 1~.~~---_l 0.50 i 3.50 

EXPLOSIVES - UNITS: UG/KG 
--- ___ j__ __ _ 

NO DETECTED COMPOUNDS 

0 
-~ 
1':) 
UT 
[:,}.. . 
/ l' 

NA NA 

--+------ --- -- _j__~---·----
- I NA ----+-- NA NA NA NA NA 

0 
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Pesticides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

Location: I LH-WRS1-01 LH-WRS2-01 , LH-WRS2-01 . LH-WRS3-01 1 LH-WRS3-01 ! LH-WRS3-01 I LHS-MW-62 LHS-MW-63. -

Sample Number: }J-!!~~~S-1-:o-i_~j_--L_if:wR_~~-=~-1 ~-~fl:~~~i-01~2 j gi_-:_~R~:~:·C u~~-W~S3-01_21 LH-WRS3-01 3 I LHS-MW62 LHS-MW63 

Date Sampled: : 06/26/1993 • . 0~~~~!~~~-~---~/26/~993 ---~-~~~~~~~1~~~-L-~6/2~1993 T 06/26/1993 ! 10/05/1994 10/05/1994 

Depth (ft.): j_ _____ !~~~-- --~-------~·5_0_ _ ' ~-0~----- 1 _____ J>~5~-----~--+----~~~ 10.50 : 0.00 0.00 

:.~~~~~DES - UNITS: UG/KG -~~=~=E~ ~~-~~:=--~-=-N~=-=--~~- ____ NA ~=:~-~=~== _!'I_A--~~-~-~.:-------NA-~ NA I NA r NA 

~:~:~~~~ ·-----~~~-----~---------~-- ~--- ~~ ·-- ~~ -----~- - ~~ --- . --- -~-~ ----~-- --~~---H~--+- ~~ __ J___ ~A 
-~ -~------- ---- ---~--- --~----- ·--- ·-··- . ---------- ···-------T-------------·--f--------·--r-

POLYCHLORINATED BIPHENYLS- UNITS: UG/KG 
PCB-1254 (AROCHLOR 1254) NA 
---~---~-----------,-~---~-----

DIOXINS AND FURANS - UNITS: NG/KG 
1,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN 
1,2,3,4,6, 7 ,8-HEPTACHLORODIBENZOFURAN 
1,2,3,4, 7 ,8,9-HEPTACHLORODIBENZOFURAN 

--~ 

1,2,3,4, 7 ,8-HEXACHLORODIBENZO-p-DIOXIN 
1,2,3,4,7,8-HEXACHLORODIBENZOFURAN 
1,2,3,6, 7 ,8-HEXACHLORODIBENZO-P-DIOXIN 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

1 

I 

-. -··---· -- -·- ---------·-·-----·--------- - I 
NA NA NA NA NA NA 

NA 
NA 
NA 
NA 
NA 
NA 

I 
- ----2--~---- --~-------1---·---- ~-----

NA NA ' NA NA ' NA 

. --=-N-~~--~-==~~=~---NA NA ;--_ NA ___ ~-L~~_!.JA _ 
NA NA NA i NA : NA 
N-A-- ---;------ NA NA NA :-NA--

NA NA NA - -"--~NA-;-·--NA -~ 
---~-- ------ - ---+ ----- -~--- -- ---

NA ---· NA NA l-~~j_ __ NA 
1,2,3,6,7,8-HEXACHLORODIBENZOFURAN NA NA NA NA NA ; NA NA NA 

. ··-· -·--- ·----- --- .. . -·- -·-·-··--- -- -·- -· ------------:-
1,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN NA NA NA NA NA NA NA NA 

I ------·------ ·--·------ ·- ·-- ------ ------··---·-----
1,2,3,7,8-PENTACHLORODIBENZO-p-DIOXIN NA NA NA NA NA NA NA NA 

----------···------- ---------------------------- ------· -----

1,2,3,7,8-PENTACHLORODIBENZOFURAN NA NA NA NA NA NA NA NA 
2,3,4,6,7,8-HEXACHLORODIBENZOFU~N -----~]'J~~--~-- ~:--:-= -NA _ ___ NA-- -- ___ ·----NA--. -=-==--~-"!_A __ ~~- NA NA t--NA 
2,3,4,7,8-PENTACHLORODIBENZOFURAN NA NA NA NA NA NA I NA I NA 

~:~:~::~~~~:~~~~=~~:=~~~~:~:~IN ~~i==~--~-f~---- __ : ___ ~~ =::_- ~~ --=-~~-~--~--~-==:~~-=~-=-----:=r- ~~ I ~~ 
~~=~~~~~~=:~~~~~ ~:=~~~~:~:~~~~6~~~~L) +=:~-~-~t--.--.- ·- .. -~~- -:: ~~ . __ --:=~f·=·=--~ ----~f----:---~~=1= ~~ ' ~~ 

~~~~~~~=:I~~~~=-~~~:::~~~6~~~~L) ·~:--a_ ·----··~~-•• _;-==~~~-=--•;-=;-~=~~-=~-~--~: -~ : ~~ ~~ ! : , 
- •. ~ • • - • • I NA NA NA NA t--- NA I NA I NA NA 

--+---~-·----·-- -·---~~---------·· ----- ----------,--~--------·---·----~----~-· _______ L __._ I 
PENTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) i NA NA . NA NA : NA I NA j NA NA 

~~~~~~~~=:~N~~::~~~~~:C,~7~~~Wg~ic>-T ~-- :~- · -- ". -- .. -.: --- = --- ~~ ; - ~~== i ~ --: ---1- - ~: i : : "'"' 
lrETRJ\ct=~CoRINATEoolsi:Nioi=uRft.Ns:(rorJ\i.)-- · : -- NA NA 1 NA NA NA NA NA i --- NA----~ 
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Pesticides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

Location: ' LH-WRS1-01 LH-WRS2-01 LH-WRS2-01 1 LH-WRS3-01 ! LH-WRS3-01 i LH-WRS3-01 ; LHS-MW-62 ! LHS-MW-63 
sampleNum-ller:-------------------- u i.H-wRs1-o1_3 LH-wRs2-o1_1 · LH-wRs2-o1~2:Lti--w"Rs-3:o(_-1ti-ti~wRs3~(i~C2TCH~wRs3-o1_3 1 LHS~MW62 I LHS-MW63 
-------------------------- ------------~--- -·-·- • . --- • - -- - --- r- ----------------~---+------- -----------------t------------c--- --
Date Sampled: 06/26/1993 06/26/1993 06/26/1993 06/26/1993 i 06/26/1993 : 06/26/1993 10/05/1994 10/05/1994 
--------------------------------- ·-·--------··- --·--'-- ·----- . - ---··-· -··- --- - ---+-----------·-·-- . .l...------+--
Depth (ft.): : 11.00 0.50 3.00 0.50 3.50 . 10.50 i 0.00 0.00 
~----------------------------------·------------------- ---- ------ ----- ----· - _________ _j_ ______ - - -- ~---------------;---------- -----

---~--- ---- ---- --------------~---~---··---------------·--

EXPLOSIVES - UNITS: UG/KG 
t--- ---------·r---- ------------- -----+-----~-~-~-t-----·------

1 

---------------·-----------~----------------------

NO DETECTED COMPOUNDS NA NA NA NA 
-· ------ t--- ---------·----------.C...-----~--------------

NA . NA 

,·'-
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00 
N 
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Pesticides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

Location: _ _ ; LHS-MW-64 ' LHS-MW-65 . LHS-MW-66 : SUMP094 SUMP094 , SUMP095 I SUMP095 ! SUMP098 
sample-Number:·----------~-- __ ----~~---_____, LHs-~iViws4i l.Hs~~wss·- Ltis-=-Mw66 -·-suMPo94(o.:O:s):suMfi094(3:sp· suMPo9s(o-o.s> 1 suMP095(3-s)] suMP098(o-o.s> 
Date sam pied:---- -~------ --------------t1 o/os/1994 +-1-oio5/1994u-,-- 1 0/0S/1994 -+- ---o8Jo7 11998-·----:- o8iorn998---r-- --08-/04/1998 I 08/04/1998 I 08/04/1998 

~ep~~ItD~~~~==~-=====~-===-==-==--_t=-=~~~o~-~=~--._---o.oo- ---- -o.oo·---~-~-:-~ -o~~~~==~--~ -----3.o_o_ -t·=_-__ _!>:~~----J~~-3~~____J__ o.oo 
PESTICIDES -UNITS: UG/KG i • 
-·-------~--·----·-·----------~----·------·------------"··--·-· ···-----··- -·-·. -··. -- ·----·-----·- ·-- . ·-·--------····-----~- --··-··-~-----· -~----~--_j 
p,p'-000 ! NA NA NA . NO [3.6] U NO [3.7] U : NO [3.5] U ' NO [3.6] U ! NA 
p~po-ooE--~~-----~------~---- ----~-------NA- NA NA ~- -ND fi6)u ____ ,- -No(3.7fu ----;- -- -NO [3.5)u-~o [3.6] u i NA 

e·!'·-~~~----==~~~ --====--=~~=-==-:~-=~-=- NA NA NA ;------NO [3.6JU ~=-~ --NO [3.-7) u _ N~!3.5f_Q·=~-~=~:=~~-~3~jlj __ ~--=---=~J\-==-== 
- - -----------------

POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 
PCB-1254 (AROCHLOR 1254) 
--------------- ·- -··------------- -------- ------~ --- ----

NO [37) U 
-------~---i-

NO [35) U , NO [37) U . NA 
--- ----. ·---- ---- -~------ ____ __j__~---------

NA NA NO [36) .U NA 

I - -----·----~-------··---~----

DIOXINS AND FURANS - UNITS: NG/KG 
1.2-:3.4.6,7,8-=i=tEPr.A:cHi..oRc>oTBENzo~i:>-oloxiN ____ --- - NA- NA NA 504.751 ·a:s66 - ~ 3s6:os-; 1o.126 118.442 
----------- -----·~---·--·------~-------------. ·--- -- --- ··- -···---·---------- --·- --· ---~------·--'------------t ·----,--
1,2,3,4,6,7,8-HEPTACHLOROOIBENZOFURAN NA NA NA 55.647 0.487 u . 91.159 I 0.429 . 118.977 
1:2).4J.8.9-HEPTACHLORooiBENZOFURAN ____ -- ---- -NA- -- -· - - NA NA No [8.41 u -~--No[o~33fu-' 'No- [20.356) u---! -No [0.34)Li---;- No [16.6261 u 
1:2:3~4;7~8~'HEx.A.cH-LORoDi8-ENi0-P-oloXIN ----- -·-- - NA- --- ~ - NA NA No [4.66-5fli ---No to:429J iT-- No [1~425]uTNQ[o.522ilJi No [0.7081 u 

~:~~~I:;:~~~~~~~~~~=~~::~~~~~~~;XI~---~=~-~---. ~~- ~~ ~~ ~~:~!~ .. --~-~~~t~~224)lg . -~~~~~-=-~~~~:~:~~~ I NDtra~--
!·2,3,62_~~HE~j\CHLO~ODIBE~?OFU~!'J-- ~~~-:- -=~ ~~~--~NA .•.. -~- NA NA N6I{o5-4fl( _-:·-=N~!~·l4~ft[__~=-="'p-@_.651) U _ 

1 
NO [0.254) U i NO [6.357] U 

1 ,2,3, 7,8,9-HEXACHLORODIBENZO-P-010~--------- _____ NA NA NA NO p.09~]_tj ___ , . N~ [0.~~~1_1-~ _: __ 10.442 I NO [0.346) U NO [0.469] U 
1,2,3,7,8-PENTACHLORODIBENZO-p-OIOXIN NA NA NA NO [3.338] U NO [0.358) U NO [0.458) U NO [0.466] U NO (0.433] U 
1.2.3:7~ENrii:etii0RoDiBENZOFuRAN _________ ---

4 NA NA NA 11.341 ___ ~ No-ro:24Tu-r· Noro.412J u · No [0.25) u No ro.772J u 
2,3,4,6,7,8-HEXACHLORODIBENZOFURAN -~-~-=:---=-=---1\j~-- ___ NA NA .• - N_oj5.~3~[Q~~~= N~[o:~!_~[Q_J- NO [5.958) U .I NO [0.414) U NO [10.374] U 
2,3,4,7,8-PENTACHLORODIBENZOFURAN NA NA NA NO [4.14) U . NO [0.251] U . NO [0.431) U i NO [0.261] U NO [0.807) U 
2,3.7,8-TETRACHLoRoolsENzo-p-DioxiN'-- ·--- -----+------NA --- · NA NA · ·· • · NoT2.317J Li ···-No ro.4211u ·---No [o.447J u ! No [0.4151 u No ro.29J u 
2),7,8-TETRACHLOROOIBENZOFURAN ···~--------j--·----NA _____ - NA NA - __ , -No[3:241ju··- ----2.293-----;--- 1.935 i 2.01 1.652 

HEPTACHLORINATEO OIBENZO-p-OIOXINS, (TOTAL) i-------NA______ NA NA -' - -114o-:-3il---~ -- ·a:666------r . 355.689 28.449 225.387 
-'·· -------· ---- ---··-· .. . -- ····----------~--· ---------·--------· ---

HEPTACHLORINATEO OIBENZOFURANS, (TOTAL) I NA NA NA 55.647 ! NO [0.175] U 91.159 i NO [0.254] U 118.977 
HEXACHLORINATEO OIBENZO-p-OIOXINS, (TOTAL) I -- --NA-- -- - NA NA -:--- - -141.-579~--:--ND-(0.24)LT-:- 104.885 I NO [0.291] U 44.559 

·- - -·---1-------· --- ··--- -- --- . -- ··- --·-------- ---------+---·- ---···--·--- ·- --·--·---·-- --+-------

HEXACHLORINATEO OIBENZOFURANS, (TOTAL) ___ i_- -- _N~ -- . NA NA I -· -- -~~:.!~<t_ ____ J_!'J_I? [<l_:!_~~] u .. : - __ 115.756 I NO [0.254) u 209.993 
OCTACHLOROOIBENZO-p-OIOXIN j__ __ N_A__ _ NA _ ·- ___ _N,<\ _______ j_ ---~~_!-~:_~~---! __ 20.~~3_ ___ j__ ___ 8678.074 i 359.675 2143.501 
OCTACHLOROOIBENZOFURAN ' . _ NA _ .. NA . _ NA : .. _ 144.758 _ NO [0.195) U : 607.443 I . 1.461 151.114 
~~ENTACHLORINATEO OIBENZO-p-OIOXINS, (TOTAL) ~:==-~~-~=-=--u=_-Nj\ ___ - · - - -NA-- ;=~--N-oji~~8[9===-}i-~j~:358)U=t= 2.248 j NO [0.466] u NO [0.433) u 
~~!'JT!-~H~~~~~"!'~~_I:)~-~~f-!ZOF~~NS, (!()~,<\!-) ____ j ___ .... Nj1. ____ ... j ____ _ t-j!-____ ... _N_,l\_ 1_ ---~?~~~-~-- ___ ;_~~J0:~?1J U . i . __ 1_~~~?_-------+----NO J~:-~~1!tj ___ --~ 17.403 
TETRACHLORINATEO OIBENZO-p-OIOXINS, (TOTAL) . NA ! NA NA NO [2.317) U ' 1.431 . NO [0.447) U , NO [0.415] U NO [0.29) U 

LTET-RACHLORtNATEO DIBENZOFU~Ns.~tTOTA-l.f~=-·--- NA- -- -- NA NA -- · -- · ii.o82-- · --,--- 3.897 -- ·--- 4.232 1 3.471 1.36 
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Pesticides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

Location: ! LHS-MW-64 LHS-MW-65 
Sample Number: ---- -- ----~-iH-S~MWS4 . LHS-MW65 

__________________ J__ __ ---------------+------- -

Date Sampled: 1 10/05/1994 · 10/05/1994 
Depth<~------------- - ------ --------·-- -o:oo- --,- o.oo 
--------------~---------~---- ------· . -~---~ ------ ------------·-----

LHS-MW-66 ' SUMP094 SUMP094 SUMP095 . SUMP095 i SUMP098 
------ ---- -·----- ------ ·- ------------ ---·----------l----------L------------
LHS-MW66 • SUMP094(0-0.5) . SUMP094(3-5) . SUMP095(0-0.5) I SUMP095(3-5) i SUMP098(0-0.5) 

1ot~5!~i~-f: ---~~-~~7!!~-~8-- · -o8/irii1_~-9-(--: o8t04t1998 ! o8to4t1998 T 08t04t1998 
0.00 0.00 3.00 0.00 3.00 • 0.00 

_____ _L __ 

--- ----------~----------+-- ---------~----

EXPLOSIVES - UNITS: UG/KG ! 
---- ---------- _____)_ ______ -------

NO DETECTED COMPOUNDS NA NA NA NA ' NA 
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Pesticides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

1 

Location: I SUMP098 i SUMP098 · SUMP098 SUMP100 : SUMP100 ! WRSUMP001 I WRSUMP001 

~~mple Num~er: ~--=--==--===~~==-~=--==r_su~~o~~8J~~sfT_~~~Po9~(o~o:srl~~liMFio98(3~5> -~~~~~~-'@o!~oy[0uMP1 oo(3-5) 1 wRsuMPoo1 <o-.5> I wRsuMPo1 <o-o.s> 
Date Sampled: ___J~~~~19~~-- __ __ 08/_~6/1 ~?8 ____ ___ 0~/06/1998 _: _ _ ~8!~!!1_!98 _J_ 08/07/1998 1 08/06/1998 ~ 08/06/1998 
Depth (ft.): I 3.00 0.00 3.00 0.00 I 3.00 0.00 0.00 ------,--------------=- ------------------------l--.--- ----- --------.. ------,-- ---- --------------+----------------. ---

~.~~~fES- uNIT~~~~~-~~---- - ------------- J ______ N.A.- No [3.6J u 6.5 - -No (4.1fu --~ No-[3.8]u-t----NI\--- 1 ·l'io1i6fU ____ _ 
i),p·--ooe ------------------ -------- -r------NA -- --- No [3.6]ii-- · No £3.91 u No [4.1i u ---1------No[iafu_t _______ NA --- ------~ --ND_£_3.-6J_u __ 
------ -------------- --- ---------------------------------- -----. J_ ___ ------. -- ---- . -. . -- .. ···--- -- - -------~--------------------j------- -----------------
p,p'-OOT NA NO [3.6] u NO [3.9] u NO [4.1) u NO [3.8] u I NA i NO [3.6] u - - . - .. -- --=~ -~ --==E-- - ... -, ··- . - --

NO ~~~1~---- . _ -~0 [39] U • _N_l)j4!)~ __ ;,_ __ !JD [38] ~---+---N~--~~!? [35] U , 

...,.. ___________ -
POLYCHLORINATED BIPHENYLS- UNITS: UG/KG 
--------------- ----·---- ---·-----------------------

PCB-1254 (AROCHLOR 1254) NA 

I -------- -- ------. ------ -- --
DIOXINS AND FURANS - UNITS: NG/KG 

------1,2,3,4,6,7,8-HEPTAcHLoRootseNzo-'P-otoxtN' ________ No[o~7o9fu ---- NA ---- .. --- · t-JJ\ 14.732----- ----- -128.-853 ~----1-8.19_8 _______ NA ___ _ 
1,2,3,4,6,7,8-HEPTACHLORootBENzoFuRAN ----------No ro.345j u ---- - NA NA - - · --~.Jo [1:446)tT-- No f1:151Yui ___ -- 12.775----~---NA ___ _ 
1,2,3,4,7,8,9-HEPTAcHLoRootseNzoFuRP.-N----~---N'o[o.46-11iT- NA_________ NA ----Noft:931Yli-~--No[1:536JU 1 1.1o3 ------~ ---NA ------

1,2,3,4,7,8-HExAcHL_oRoDiBENzo:P=-oioxiN- ------ ~~~i![) l~:4~J!_Q =-~- -- NA _ _ __ N~ -~--~~N~ (2:!~~Q~_I --~0 [2.604] U _LNo[Q.59s)u--:---rw.:-~-= 
1,2,3,4,7,8-HEXACHLOROOIBENZOFURAN ' NO [0.413) U . NA NA , NO [1.606) U : NO [1.303] U ! 2.969 - NA 
1,2,3,6,-7,8-HEXACHLORODIBENZO-P-OIOXIN --T-No-(o.257ju --- NA- NA - -ND[f562jLf·--~--f:m [1.454] U ! NO [0.346] U I -NA--
1,2,3,6,7,8-HEXACHLORODIBENZOFURAN ------+-No ro.276Ju - NA NA ---- No-[1.o71i u--:-No to~asaTl.J-~-----1.~---: ---- NA _______ _ 
1,2,3,7,8,9-HEXACHLOROOI~_~f\I~O-J=>='?_I_c:>~j~~=~----J~-ND!<f366T~ ~~ NA NA ·:--_ND(1:8~~j_IJ~~~:~"N~l1_.727] Oi'NDfo~99)lJ---, --- N~---~ 
1,2,3,7,8-PENTACHLOR<?~~§!'J_ZO_-p_-01'?_~~---------j__!-l__I:)J~.:.~~]_~ _ _ NA __ _ __ N_A__ __ NI:)J3:~~4]~--~--_f'JI:)[1.69_5) U NO [0.38) U __l__~N_A ____ _ 
1,2,3,7,8-PENTACHLOROOI~_ENZOFU~_f'.J ________ ___j_~_!0.?~7!_1.J _, NA ____ _ __ NA ____ N__I:)J!-~!__l-J ___ i NO [1.553) U NO (0.298] U i NA 
2,3,4,6,7,8-HEXACHLOROOIBENZOFURAN I NO [0.45) U NA NA NO [1.568] U ! NO [1.272] U NO [0.414] U NA 

2,3,4,7,8-PENT ACHLORODIBENzoFu~rN~--- --:: =-D~~~~~r~ ~- ~~ . -~· = ~ ~~ ~- - ~~IBi~~g~ C~g:: ;~~: ~ ' ~~ :~ ~:: ~ ~~ 
2,3,7,8-TETRACHLOROOIBENZOFURAN ; 1.71 . NA . NA .. NO [1.971] u ± NDT-1.47] u I 1.953 I NA . I 

~EPTACHLORINATEO OIBENZO-p-OIO~INS, (TOTAL) ;==~:9~~--: _ " NA ___ -·~ ~ - ~~~-~-:~=~E_p~~sf~~~l=~ -268.~ 37.729 . . -NA---~-

EXACHLORINATED OIBENZO-p-OIOXINS, (TOTAL) i 1.454 i NA NA NO [1.562] U NO [1.454) U 1.953 1 NA 
HEPTACHLORINATEO OIBENZOFURANS, (TOTAL) -l_j\J __ 0 .. [0 .. 34 .. -~ .. L~----~_--.---_-- I'J-A_ _ __ ;__ ____ N~ __ ._I'J_!)j_~~-46) UtND [1.151!~ 12.775 L_--~--
. EXACHLORINATEO OIBENZOFURANS, (TOTAL) j __ N[) J~-~761_~-~J -~- ~- ·~ NA ~ _ ~-~~- -- ~-t{A -=--=~~~f'.JI:)_l1~~~1l_l!_ NO [0.868] U 6.35 NA 

- QCTACHLOROOIBENZO-p-OIOXIN i 72.013 : NA \ NA 2666.482 34472.518 1131.512 NA 

~CTACHLOROOIBENZOFURAN ----,NO (0.~~4f9 j=-~-- -~-~!\=-~=-~~~--~--!'J~~--==~~~~-~ -NO [1.814)U--i -~26-- - 12.107 _ NA 

0 
0· c 
t:/! 
l\; 
.[\). 

'~-~.---~NTACHLORIN-A. TEO DIBENZO-p-OIOXINS, (TOTAL) l_t-J_I:)_!~.:_~15.J U. : ___ _ NA __ .-.-- . ' - . N. A_. _______ -_:_-_·- f'J[) ___ E:02.-~l.J ____ Bi __ f\II:)J!.695] ~ . NO [0.38] U NA 
_ ENTACHLORINATEO OIBENZOFURANS, (TOTAL) -"l NO [0.258] U ' NA NA , NO [1.744] U NO [1.622] U-t- 0.7 NA 
TETRACHLORlNATEO DIBENZO-p-OIOXINS, (TOTAi)lNo(o.317)0 --- NA-- -.- -- NA- ----.-NO [2.742]U___ N-5(1~771]-U- NO [0.399] U NA--

___ ------------ ------·--------------------------------------------- , .. - - ·- - . •· --- --------------- ...... ---------

T_~TRACHLORINATEO OIBENZOFURANS, (TOTAL) I 1.71 NA NA i NO [1.971] U ! NO [1.47] U NO [0.366] U NA 0 
l\:) 
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Location: 
--- -------------~-------~--------~------
Sample Number: 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

SUMP098 SUMP098 SUMP098 SUMP100 SUMP100 : WRSUMP001 ! WRSUMP001 

Date Sampled: ____ --- --------------- - -
] -:si.J~p-~~8-(~-5) ~- SUM~098(0-0.5) -SUM~o~~~-5) f s~~P_1 o~-@~~4~~~~1~~~:~~ WRSUMP001 (o::s)fwR5UMP01(0-0.5) 

08/04/1998 08/06/1998 08/06/1998 08/07/1998 08/07/1998 T 08/06/1998 I 08/06/1998 - - - - - --- - - - -- -- ,_ --~- --- -- t--- I --------~~----------------~------------·-· 

Depth (ft.): 
------·----------------- -

EXPLOSIVES- UNITS: UG/KG 

NO DETECTED COMPOUNDS 

3,00 0,00 3.00 0.00 3,00 : 0,00 I 0,00 
--- -- --- ---- -----<--------------------------~--------

_l [------ -----

___ J_ _____________ _ 

NA NA NA NA NA NA NA 
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Pesticides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

Location: I WRSUMP001 WRSUMP003 . WRSUMP003 WRSUMP003 
······--- ~-----------~------------~-~--~------~---~~-j~-~------ ···-----·· ~-- .. .. . .... -- -··--~- . -·-·t-~- --··· ···------ . ··- ·---j---------· ----- --··-----

~~~pie ~~~be!~-------~~-~-----~-----L WR~~~~~1(~~) ___ W_R~~M_P~~~!!J-~5)____ WRS':J_IIJI~-~~~~-0~~) ~ ',N~~UM_~~~~~~t 
Date Sampled: 08/06/1998 08/06/1998 08/06/1998 1 08/06/1998 
~----~~---------------~------_j----- --·----- ----~-·- ---- - L---

~epth (~_I-----~-----~----~ ---~--;___ _ 3.00 ___ 0:~~-- 0.00 --~:~~--- __ 
PESTICIDES - UNITS: UG/KG ; 

----------------~------....J ___ -- --·- --- -· ·--- -
p,p'-DDD ND [3.6] U 
p,p'-DDE ------------ ~---- ND [3.6] U 
- ------------- --- --· -
p,p'-DDT ND [3.6] U 

------------ -·--

POLYCHLORINATED BIPHENYLS- UNITS: UG/KG 
-- -------------------------- --- -----·· -------··----

PCB-1254 (AROCHLOR 1254) ND [35] U 
--------------

--~~--------·· 

DIOXINS AND FURANS - UNITS: NG/KG 

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN 22.575 
- -------~----~--------~-----------------------------

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN 11.94 
-----~-------~-~------· -------·-- -- -- -

1,2,3,4,7,8,9-HEPTACHLORODIBENZOFURAN 1.681 
1-~2),4,7,8~HEXA-CHLORODIBENZO-p-DIOXIN _____ '. -- ~N-D- [0.861] u 
--------------------------~----------------4------ -
1,2,3,4,7,8-HEXACHLORODIBENZOFURAN 3.482 
-----------~---------------------------- ·--- --- - -- . 

1,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN NO (0.501] U 
---~---- ·--~~--------------- --- - --

1 ,2,3,6,7,8-HEXACHLORODIBENZOFURAN 2.132 
-------------- ------~- --------- --~--·- ·---------- ···-··--·· ~ ---- -- - . 

1,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN NO [0.577] U 
-----~--~---------------- ------------------ -·- ---. 

1,2,3,7,8-PENTACHLORODIBENZO-p-DIOXIN NO [0.55] U 
-----~----~------- - ----------
1,2,3,7,8-PENTACHLORODIBENZOFURAN 

----··------
2,3,4,6,7,8-HEXACHLORODIBENZOFURAN 

--·-----··-·--------·-···· ----
2,3,4, 7,8-PENTACHLORODIBENZOFURAN 

-----------------------·----
2,3, 7,8-TETRACHLORODIBENZO-p-DIOXIN 

2,3,7,8-TETRACHLORODIBENZOFURAN 1.88 
----- - - ----- ------·--· ----- ------·---<-

~!=PTA~HL~~~_NATED D~ENZ~£-DI02<_!f\l~._(!OTA~2__L 48.988 
HEPTACHLORINATED DIBENZOFURANS, (TOTAL) _; ______ 1 ~:94 _ 
HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 1 ND [0.501] U 

~EXACHLORir.JATED DIBENZOFURANS, (TOTAL) ~=--=-==_J3.35(. ___ _ 
OCTACHLORODIBENZO-p-DIOXIN , 1275.541 
OCTACHLORODIBENZOFURAN T----1-i49i~-

,,_PENTA-CHLORINATED DIBENZO-p-DIOXINS, (TOTAL) ~=~N[)J0.5_5]-l.J _-
PENTACHLORINATED DIBENZOFURANS, (TOTAL) I 3.467 

TETRACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) i ND(0.646)l.i -
TETRAC-Hl..oRIN"i~:fEooi8ENZOFURAN-S,(T6TAif-~r- -- 2.254 

NA 

NA 
NA 

NA 

9.679 

1.464 

NO [0.27] U 

NO [0.503] U 

ND [0.37] U 

1.127 

0.537 

ND [0.337] U 

NO [0.368] U 
---------- . --

NO [0.287] U 
---------- --· --

ND [0.34] U 

NO [0.286] U 

NO [0.571] U 

2.286 

21.328 
NO [0.188] U 

1.127 

0.537 

616.526 

-- .,. ___ 

--..--

NO [3.6] U 

12 

24 

190. 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
------~ -- --------

3.233 NA 
-------- --- --------- -- - -------··-

.. _NI?_l~~~~LJ --- L ------ NA 

NO [0.286] U NA 
---------------

ND [0.571] U NA 

5.321 NA 

ND [3.6] U 
--· --· - -- ------- --

ND [3.6] U 
---- ------- -· ·--

ND [3.6] U 

NO (36] U 

170.246 

31.916 

ND [3.146] U 
___ , --- -- ------

ND [0.584] U 

5.052 

5.474 

1.182 

3.765 

NO [0.609] U 
- . -- ------·--- ---- ·-- ---

2.639 

1.75 

ND [0.747] U 

ND [0.579] U 
------

4.933 
~-- .... --·- ·-·---- ----

296.372 
··---

31.916 

43.064 
- ----t- ---- ~----··- - -

39.984 
--------·-·--- --- ---------- ------

1736.362 
- ---------------- --·-·-------

72.002 
-------------------

NO [0.609] U 
... -------~----------

19.719 
.. -··-·--- ----··-- ------

0.856 

18.841 
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Pesticides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

Location: WRSUMP001 WRSUMP003 WRSUMP003 WRSUMP003 
--------·------·- ------··- ------------------ --------- <---- ---- --------- -- -- ___ _j- .. . .... --- - --- -- -- --- . -- -- -- ··- - ----·--· ··- --· ·- --- ·-T --- - - ··--------- ---

Sam_FJ!e~ N_u~~~~: ___ ~-- _ --~---~-~---- __ _;_~~UMPO~~~~~~) j WRSU.fvll~~~~(~~.5) _ WRSUM~~~(~-_O~S)_L_WRSUI\n~~~~tJ-5) 
Date Sampled: 08/06/1998 08/06/1998 08/06/1998 08/06/1998 

~~~~]~_:)_~-=--~-~~-=~---~~ ~~~~--==~~~=-~-~=---=~===~~~~~=~~~-=-~ -~ -~-- o.oo o.o(~=-=~~~:~~~= :·:=:=-~§o---~~ 

EXPLOSIVES - UNITS: UG/KG 
--------------·--·-------····-------
NO DETECTED COMPOUNDS NA NA NA NA 

0 
l\:) 

00 
f"..) 
~ 
-..I 



Metals in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

~~:~~~~~umber-:~-- ~- -----;485~:~~~~-.sH---48~~~~(1\) -_ 48~~s~~;-5) --4as:!~~~;)LFo I ~~~~~:;~~}I· L~~~~J:~~~~ 1 ' L~~~~J~~i~=2h~~§~~~-~~~~~§~J~~12~~~~~~~~~f-
oate--5aln!lieCi: ~------:-- 07/is/1998 ---~-(rr/28/1998- T -07J28i1S98- - 07-/28i1SSS - - -06/26/1993 --·-- 06/26J199J . - 06/:i6f1993-f06/26/1993 : 06/26/1993 ! 06/26/1993 
-----~---------~~--·-----·---r----~-------·--1·---- --·--· --------------- - -. -t·--- -- - --- -------·---r----------~-~~-~t ----. 

Depth (ft.): -1---~~~----: ____ !:~E- ----"-- 3.00 3.00 . __ 2.00 "- 0.50 _ 1.50 ____ ~----~~~ 1 ---~-80 ~ 0.50 
METALS- UNITS: UG/KG : I I ----------r I 
------~- -----· -· ----~-- -+----~-~--------- .. ----~ --- ---- -~- ~- ------- - -- ' - - - -·---- -- ----+--------- -----· ------~-+----··---~--------+- -------
A_!-_l)r.AII'Jl!_M ______ ~---:_ ____ 8700~~~-· __ 11 ~~90()_0 ___ "- __ 6900000 72000~0 _ . __ 13~00000_ . 13400000 . __ 13_!)()_900_0 __ L_!~~g()_~_;_~?~o~g~~-j_ _ _EOOO~--
~~_I~tv1_<2_~~~- __ -~------1__(\J_~ [643_~~-l---"!_~f6~4_'t()_LR ___ _t-JD [6700] R NO [33600] R __ . _ _ND J8980] U N[) [6900] U ; _ Nl) [5540JU _L_ __ 5120_:_()_g:o()__l_fo.J~!!_~~-~~-L_~-~1~~<1_0!1! _ 

ARSE~I~------ ___ ---~----350()____ ____ _ __ 38~--- --· _ 2460 NO [5590] U 1750 2070 1250 ~ _ -~~~---L-~3_~~()_ ____ L_ __ !~?O~~- _ 
BARIUM 86000 120000 . 100000 NO [110000] U 251000: 119000 . 71200 ' 36800 54800 I 1620000 

~~~~-~~f..t1~--~-==~~~-=~~[535}~--=-~--?43 --=~=~-- N~f559) U ---- ND [i7soj '!- ---- NA - --. NA- -- ·-- --=N~~---t-- NA NA NA 

~_D~_!_UM_~-~-----~-----l---I'J~~~5) U _____ f'.J_I?_[536) U _______ N[) [!)59)U NO [2790) U _ ·-- 3~0 _ • ___ 3590 . __ 2130 ! 5550 4550 ___L-~~~~--
CALCIUM ' 1500000 1200000 560000 NO [2800000] u 1770000 1750000 1010000 I 655000 1330000 I 332000 

----------------------------- ------ 12ocio -13ooo-- ---- 144oo --~·---1oaoo _______ 198oo 131oo 129oo 

NO [2BOOO) U -- ~640 --·- 4830 -- : ~ ~~~-~~~~ ___ _i 2600 t- 3540 ! - 8340 -- --
CHROMIUM, TOTAL 15000 18000 11000 
COBALT --------~~ ~--~ 6900-----11060- . - --- - 6ioo- . 
coPPER __________________ - 6o3o~ -------1o6oo~-- ·--NoW79oJ u 
iRoN ___ ------ ---------14oooooo___ 15oooooo---·· -- -73ooooo 
LEAD---~---- ----+- ---136oo --- --- 12800-------9456 -

MAGNESIUM 620000 810000 570000 
MANGANESE ________ _,~ - 2876oo ------ --519ooo --~---7i7ooo 

MERCURY --------- NoT11Dfi.i · - - ND[11oflT- ----No(f1 01 u 
-- ---·- ----- - ----~--------

NICKEL 7700 12000 5400 

POTASSIUM 800000 1100000 770000 

SEL-ENiUM------==--=-~~~ ~~?OJQ __ ~= =- =---f~~~-=~~-:=~~-134o 
SILVER NO [1100] U NO [1100] U NO [1100] U 
sooiUM ________ . ·-No (54oooo]U --N-o -[54oooo]t:T'No[56oooo] u 
STRONTIUM -----8406~ --~ ------no6-~--- ---- --69oo· 
THALLIUM 

VANADIUM 
ZINC 

0 
0 
.,~-

Ul 
N 
rr. 

-------------~-~ ~-----------+---------- --------

NO [535] U NO [536] U NO [559] U 
-~-----"26ooo -------- 28ooo ________ 17ooo - -

49000 24000 13000 

NO [14000) U 9740 8140 6090 : 3200 10600 8760 
7800000 

12400 

NO [2800000) U 

776000 
NA 

NO [22000) U 

NO [2800000] U 
NO [5590) U 
NO [5600) U 

NO [2800000] U 
---- --
NO [28000] U 
NO [2790) U 
NO [28-000} U - -; 

14000 

13500000 
20200 

1580000 

11500 
NO [27] U 

NA 

493000 
NO [898) U 

NO [45] U. L 
NA 

291000 
NA 

NA 
49800 

12500000 
24300 

523000 

89300 

34 
NA 

775000 
NO [690] U 
NO [34) U 

NA 
14900 

NA 
NA 

-- -i 

27600 

7590000 25000000 11000000 8080000 
.. --19666 ____ -r- . 14200 20100 12900: 
-- ______________ _l _____________ _ 

490000 i 316000 . 534000 338000 
917oo ____ -r----712oo·--:---- 4o6oo I 384ooo 

ND[26]D----,---ND [28} u ·----N-0 [39JlJ~-53-----
NA - --, --- -NA--~-, NA NA 

- - ------+-------------

- 78<t()__~ ___ _J_ -~9009~-- -· 
NO [554) U ; NO [500] U 1 

. -- - -- --- ____ , _____ _::_____j_ 

36 i NO [25) U ! 

_ -NA~= -~~-~_:=_ _ _!¥ - _L 
455oo 1100 1 
--N_A _______ -:~--~NA 

NA --~-. ---- NA 
10700 109000 

783000 
NO [778) U 
---
NO [39) U 

369000 
NO (445] U 

-: --1060 
-1-------------------

NA NA 
13200 514000 

NA i NA 

NA --+ NA 
30900 19300 

0 
1\:) 

00 
l\:> 
~ 
00 
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Metals in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

~()~at~ on~---- _________ 
1 
__ LH_:_S123-~~- , __ L:_H_:~94-01 ___ l.._t-1_-~9~-01 __ L~-~~5-01 _ LH~~-95=01 _ LH~S~5-01 ___ L~--~~~-~3---~ LH-595-02 _l__!.._t-!=595-02 ! L_i:!~~~~::_~~ 

Sample Number: . : LH-S123-01_(~LH-S94-01_1 .. LH-594-01_2 LH-595-01_1 LH-595-01_2 LH-595-01_3 LH-595-02_1 ' LH-595-02_2 LH-595-02_3 I LH-596-01_1 
oaie samphid:- ------ --os/2611993---, --os/2o/1993 - --cfs/2oi19_9_3 _____ os/26/1993 ·-- o6/2stl993- · o6/2s/1993-- --o6i26J1993 -~ 06/26/1993 o6/26/1993 lo6J26T1993 --
----------------- ---~----------·----j--- ---·----- -- --· ---· -- -- ·----- - - ·--- - . -·- - ----···- -- ·-·--- ----·-· -·-------L ~· --::--

Depth (ft.): . 11.00 • 0.50 2.90 0.50 5.50 11.30 0.50 · 4.00 5.50 i 0.50 
ME-rA-Ls-=-D-NI-rs:--uG-,-KG-~---------; -- --- -- ·- - ----~ ' ,------

~~~~~NOM-=~~---===--~:=- 6~2oooo--T-1~i~o~o~_ -~-~ I~~~ooo~-~~ ~~~i~~~o_o~~ _ __ 1 o6~~E~o_ 54oo~oo ____ -_13~o~~-~~--i--132o0oao---[1o30o0oo-t·----759aoclo-
ANTIMoNv NO [5660] U , NO [5080] U NO [5180] U NO [13000] U NO [10700] U 11000: . NO [6120] U • NO [12000] U i NO [8820] U i NO [5280] U 
ARSENic _________ -- 1500 ------~-- -666 ___ - --161()-- ------ -3i6o 2740 - 2190-. ---· - 199o·----+- 3ooo ---r-1940----~---2366 ___ _ 
----~~------- -- ----------~---~------- -- --------·------· -- ~ --- -- ------- --- ···-------~~--+----------------!--------------
BARIUM 32200 100000 224000: 943000: 179000 90300 327000 · 121000 1 190000 . 66800 
----------------- -·- - -------·---- -·----- -- -·----- • - - - ...... ---- ---- ---·- ______ __:____j ______ i------

BERYLLIUM .. ·- NA . .. . NA NA . NA NA NA NA . . . . NA / NA _ . NA 
cADMiuM- -·-- ------ssso- -----· 391o 425o 5960 4350 N0(254o]u 34oo-- ----~44o-:--2-69o---r--222o __ _ 
CALCilJM ___ - ------153oooo -172"6()()6 .. -187oooo- 139oooo 113oooo 99ioo()-. 7i4ooo·----·-- 137oooo 87oooo 1120000 
cHRoMIL!M,ror.A:c·--------s3ao ___ --2946o-- --149oo --- --225oo --·-· ·1o4oo _____ Niit565o]u ----124oo 16ooo 1o3oo . 111oo 
coBALT ___________ -----~---~soia ___ -------- 325o 2466- - 862o 8810 a3oo --- --31so 146oo , 719o i 312o 
COPPE_R ___ ----------------9820-- - ·aoo() ____ ---- -883o--- ·- 9910 10600- ·- 8960 --5-636 ____ , __ 12600-~----953()·--;----6440 __ _ 
iRoN- -- ---- - -- -- --- -147ooooo -- - · ·:r-a-aooo(f -- ---8sooooo - ·- -191 ooooo 139ooooo 886oooo -- -119oooo_o ______ 12aooooo · 119oooo0· 828oooo 
Ce.A.o _______ --- ---------121oo--- ·w56o _______ 17ioo ________ 379oo-- · i2ooo: N0[153ooTu;- -1-75oo: 251oo: ! No[132oofUT--2a20o-
MAGNEsluM- ---- --- --·-- --moooo ___ -· --644000--- ---- -819()-oo- --- - {i3oooo 1440000 8-49666 H' . 9a56oo----~-- 968000 ! 1240000 i 368000 
MANGANESE ___ -- - -- --i1Booo- ----- 11966()-- - - - --1506oo·- -- 31-6ooo 13oooo - ·- 95700 -431-0o ___ _,_4180oo-~-822oo ___ i -- 89900 ___ _ 
MERCU-~----- ---K5-- ---· 60 -·-----57 ___ ·- ND[29]U N0[28]U ND[2S]U ND-[2SJU ____ No[6o)u-:--ND[30]U--r ND[24]U-
NICKEL _______ m ____________ NA____ NA• o--•·--NA• NA NA NA ---- NA-- ' NA ! NA----~--NA·--

POTASSIUM- ----·- ----~----408oao-- . 590000 -· ---816ooo - -- 712000 589000- . - 334000 --- 5546o() ____ 658000 i 546000---. --43fooo--
SELE-NIO~--- - -- -~--NO [368]U ·- ND-[336fu . - Ncq337fu -·-NO [1300] u NO [1070(0-- -NDT1o26fu-· -NO [612] u I NO [1200] u--t-No-[882] u : NO [528] u . 
---------------·----------------------·-------·----· .. -·----... ··--... -·- ... ·-·- - ----··- ------------ ...... ----------r- I 
SILVER ---" ___ 269 __________ 1~0_0 ___ ·-----~ __ , __ N0[65J~ N0[5~]U ____ N~_!51JU _: N0!~1]~-"---?_3___-+-~~J~4!_~--~~------

~ ~ ~ ~ ~ ~ ~ : ~ I ~ i ~ 
ooo 417oo 275oo- 149ooo---;----1-9ooo_T ____ 242ao·~----164oo-32400 458 

~ ~~ ~~ -·- ~{- -~~---~~~--=+=-~~---=-~~=~~~-=~ 
--- ---~ --

NA N 
NA N 

ooo - ,_ 6o1oo 45500 294oo-- -- ----241a·o ---r 35ooo 37ooo · 20600---2()7600- - ,. 60 

0 
l\:) 

00 
l\) 
~ 
·c.o 



Metals in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

~-o~~~n~:~----~~j _ _!:!i~-~S9~6~-0~1-+-~LH~--S9~6~-0!_A----'=~--~9_!~~-1 _ ·- ~H-597-01 __ c---~H-~~7=~-~- +--~~-~~~8-_01 __ ~ __ 1::_~~~!=()_1 __ ~--~-~-S~~!_j_ ~H-599-01 i LH-599-01 

~-;:p~:;~e~==-=~j-~~~~:~~~!32 t L;~:~~~!~J--~~~;~~i~!~1 

- _L~;~;~~!t~ :-~;~~;r~;~
3

~:~=~!~~r~~!31i~~~~~ilt-;_~7~:;~~fl L:~~:~f~!3~~~~!3l_ 
Depth (ft.): 2.00 ! 11.00 : 0.50 3.90 11.00 · 0.50 1.50 

1 
0.50 I 2.00 1 12.00 

--·-----~-------------·-------------,--- -----+--------- -·-- ·- -- ----- .. , ....... -·- ---·--- ·-·------t----·-----------+------1-----------
METALS- UNITS: UG/KG : : I I : I 
·--- --·-----------·----,---~~-----~----L----------·----- ---- - - -- --·-- ------------·-- .. __ J_ -----·---------+------------.)__ _________ ~-
ALUMINUM ____ 7~~000~_1 5400000 ; 67~-0~~~- __ 1_1600~00 __ _73~~0()_()_ _____ 6~_~()_()_0~---'---~~8()_()_~()_ __ .(_ 12300000 . 15300000~52000()_ __ _ 

~~~~N~~_'t'_ ___ _ _ __ _ __ !'!~ ~~~~C>_L~ ~ Np~~~~O]~_J N[) ~~~~OJU -· ND [;~:~OJ~ __ ND ~~~~OJ U ~~~~- _j_~~ ~~~~()~OJ U L__N~ ~-~~~L~-t-~~:~~~}_ND ;~~~~lJ-
BARWM_____ - - -·- --764oo ---~ -65sao· 684oo 411oo 647oo 431oo 838oo : 749oo· ·:· -··as4aa·· -f------131oao· 
BERYLLIUM ----------------N~-~-----NI\--- --NA NA - ·-- NA ··- -. N_A ____ ----NA- __ . ---NA NA ! NA 

cADMiUM ___ ---- -- ·--- -----176o~------146o ____ -- .2120 3230 282o ------ --1i4oo- ---No-r2-s2o]lr·---·-2s6a· 2220 r-4~-

cALCiuM_________ -- -----1-220000 ~----13-10000 ___ ' . -640000 1160000 - ---- 1070000 -· ---ao4ooo·---~- i5{()()() ____ , 2360000 . 1270000 2040000 

cHRoMiuM. TorAc·-------·--125oo_! ___ f69o ---~- · 1 o2oo 
~---·----~------------ -----------~-------------------->-

COBALT 3360 2270 12100 
---------- --------------- --------- --+-- ---------- --~-

COPPER 8800 
1 

6690 1 4950 
IRoN-~--~---~- ---- ~.--- 734oooo~~--771oooo ___ --iaooooo-
----~----------- --------------~---------..:---- -------------1---- --
LEAD 20300 1 0900 15000 

MAGNESIUM 431000 1100000 300000 
----------·---------- --------------------------------~--- ---- --

MANGANESE 153000 : 24700 214000 

MERCU~'y'__=-~·-====-~-~=- ~o[~~f~-~~-=--~[)_E?1.~-=-~--~-~li5[g_ 
NICKEL NA NA NA 

9s3o 971o _________ 22ooo~-~--s62o- ---·-- -118oo-~-12soo 89so 

6630 - ·- - 864o --- · - -3856. --------6556--~ --~- ----55-io---r- 337o s12o 

7990 6860 ------·~NoT128ofu ____ 3s3o .... -·- - -- 5680____ 8320 8680 

131oooo0- ---11266666 ____ --5-18oooocl'-.,.--948oooo·-~ 111ooooo 883oooo 199ooooo 

23300 

1070000 

32700 

ND [25] U 
NA 

-- ·-· - -----------------------~; -----t---------------
!3300 ---------~~()_()_~_~D (1510~] u l-----~~700: 20500 13600 

131 0000 277000 206000 462000 779000 1490000 

183000 

ND [28] U 

NA 

----·---·--------~-- .. -·-· "--------'----
155000 7 43000 164000 7 4900 272000 

ND (25ft:T• .. N0(26f u - ; . NO [24) u - I ND [30) u f ND [27] u 
-NA-- -- -- --NA·-- - f --NA---~~-~~t-- NA --

I -----~-----~·-----~-----------~--·----

POTASSIUM 405000 346000 557000 569000 
ND [1130] U 

ND (57] U 

NA 

20200 

NA 

459ooo·----· -- _22so·oo- ----- ss6oaa· - ,-----4s6ooo -- 49sooo 469ooo 

0 
0 
r~ 

Ut 
~ 
~. 

SELEN~M ~=--------t~£>j~~2J~~==:~~~}~f4j ~~-=-.. t-Jl? (550] U 
SILVER 85 ; ND (29] U ND [28] U 
SODIUM-~··----~~~-~-----~-- - NA----·· NA 

STRONTIUM -----1~--16200 ______ 257oo-~'--- .. 7150 
THALLIUM ~~~~ NA -~ ---NA ______ ... - NA 
--------- ---~---~·-·------~------.,.---·-- ---· --------- +·· 
VANADIUM ; NA ' NA ' NA 
ZINC i 16900 28000--~-- 14800 

NA 

29400 

696 

35 
NA 

22000 

NA 

NA 

36400 

--- . -- ------ --,---------- ------- +------------~- t----------
ND (551] u I ND (1010] u I ND (538] u 694 ND [768] u 
··No-[26J u --~---No rsoru- · ------ 43 , 66 ND £38J u 

----------- ----- - -+--·- ----------+ I 
~ ~ ~ i ~ i ~ 

5740 

NA 

NA 

35900 

·· • -- 187oo - 3oa·oo-~r22soo -~~ -w2oo 
NA ....... ~fA----: NA · i NA 

NA _ _ _ _ _ __ ~---f'!~=-=:-r~=NA-------r~-NA--
6400 158oo 201 oo 1 ss?oo 

0 
r-.;, 
00 
t.:> 
~~ 
0 

') 

~_-,) 



0 
0 
,'.-~ 

~ ;:>., 
l:.\ 
li 

ZINC 

- -259oo-- : 142oo 
---- ~A----,--.-- NA 

-~ ~-=~~~_!J_A ~==t===!'J~--
49100 30500 

Metals in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

8420 10400 

31400 i 25100 20100 
. -··-----·-----1--- . . 

NA i NA ! NO [37300] U 
··----'----·· 

NA NA NA 
--------

17700 36500 44100 

0 
N 
00 
l\) 
UJ 
'fo-to 



Metals in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

Location: . . 1 LHS-MW-63 : LHS-MW-64 _I LHS-MW-65 .. LHS-MW-66 . LHS-Y-01. . . LHS-Y-02 ... ·. LHS-Y-03 . . LHS-Y-04 _L LHS-Y-~HS-Y-06 
sample Number:--- TLHs:..nw63-~LHs-Niw64T-i.Hs~Mw65- · LHs~MW66 ·-- -l.lis=y:o1 ___ -l-Hs-~v~o2- -: · L.:Hs-v-03- -:----Ctis-v-o4 1 t:.i=IS=Y:o5 1 Liis~ 
Date-Sampled: ________ i1ot05t199~- 1 0/05tHi94-:-1 0/0Sf1994 10/05/1994- --- 01/11l19-95- --- o1111ii 995- ·-o1i1111995-- ~ --OV1-1/1S95 I 01/11/1995 I 01/11/1995 
Depth (ft.): ---~----~----0.00 ---0.00-- --~--- o~oo 0.00 - .. . 0.00 - - -0.00 0.00 --·--- 0.00 I 0.00 I 0.00--
---·-------------·-----------+----·--·----------+---·-----··· -- --·"----·- -- •- - _______ L __ --- -------r---- ---
METALS- UNITS: UG/KG 1 ' • I ~-+ 
.A.Tiirv11NDM _______ _j __ 124ooooo--:---82906oo--1-- 5926ooo 1ooooooo ·----1346oooo ··· 193ooooo · 146ooooo · 781oooo·-~;- 1o3ooooo 

1 
957oooo 

AN!~M_c_>~'!: __ _:-_=~- =--.=~t:-~~E3~1~~ ~E [6~e_o! Q~-~ No [6860] u _ ND[670o! u :-NI) poioof l.JJ: No !137~01 uJ ~ ~o- (19~§~CLi~: ~~ 11_~-~oo) uJ L No [156oo] uJ 1 No (9800J uJ 
ARSENIC 3800 7600 1800 1700 2700 J 4700 J 6500 J 2700 J 570 J I 3000 
sAR~----------~----982oo ------ 149ooo ·-- 115oo 66ooo- - ·----422ooo -- -f43ooo --f12ooo___ 125ooo --r-a31oo-·-251060o 
BERYLLIUM ____ -------------N~---- NA -------- --NA ---- - NA ---- -- -NA- NA - -· - NA-- ---- - NA NA 1 NA 

CADMIUM NO [720] U NO [620] U . -NO [680] U NO [670] U NO [1100] U NO [1400] U NO [1900) U NO (15oofu- : -NDTi6oo(tT_i_No(986] U 
CALCIUM --1-41oooo ____ -749o6o ___ . - i24ooo 226000 -?01000 159oooo 102o-ooo -16-soooo-T 964000 2330000 

CHROMIUM, TOTAL 15000 19800 
COBALT 5900 21300 
-·----~--------- -··---- . -- ------------------------ -· -------- ........-----. 

9300 
8800 
2600 COPPER 6700 4600 

IRON 16200000 20700000 6860000 
~---~-- ------------- --·---
LEAD 14400 20800 11800 

12900 21000 J 
7900 12100 
---- - -~ -- -

2800 102000 
8500000 18500000 

10500 41000 

22ooo J ·-- --192oo-.T --12foo--:J---., 134oo J 20600 
9400 
8500 

22700000 
15300: 

8300 10100 3300 6600 
992oo- ·- --77oo--~- 239oo---+-88oo ___ _ 

-· ------------- ---- ------~---1- ·----~----
10400000 10100000 ! 7190000 i 17400000 

------ 2s3oo: - · -- 192oo:-- 151oo: 218oo 

MAGNESIUM 788000 403000 263000 403000 1100000 1830000 712000 516000 494000 1030000 
MANGANEsE ----- 164ooo ---142oooo -·--so7ooo -· --325ooo- -----269-ooo ss5oo · -- 1-16ooo - · -- so4ooo~+--------6oaoo 257ooo 
MERcuRY ------- -----NoT100ftT-No[a6]u--~---NoTi7fu -No-[87fi.J · ND[13o)u -- ND[13o)u · t-fo-[18o)u · -N·o-[13o)u--:Nofi2ofu-T No[91)t:f 
-------- -··- -·------ --·· ·-------- - --·- ·-----·--- ---- --- ---- -· -· ·- ---- -·-- ·- . . .. ·- .. - . --·- --- . --- -- ------·---------------+----------
NICKEL NA NA NA NA NA NA NA NA NA 1 NA 
POTAssiuM - -- 541ooo __________ 372ooo-- --- -334ooo 536ooo · 7o8ooo 1o1oooo · - -7170oo ____ · ·· -49oooo-- 497ooo i 433ooo 

~ELENWM ________ U --~=~--~~50------=-~-~-~~~~=-~-~u ~~~• - 200 _-_ ~~----~ __ :4~~ ~ S60 J -- _1~~()_~--------~:~~~=-~50 :,-=-~--~ NO [270] UJ I 300 J 
SILVER NO [720] U 740 NO [680] U NO [670] U NO [1100] U NO [1400] U NO [1900] U NO [1500] U ) ND [1600] U I NO [980] U 
SODIUM NA -------NA______ NA- NA --------NA- .N_A_ -----NA-- --·-----NA·---,----NA- NA 

STRONTIUM ----------12956 ___ ~ ---6700 ________ ND--[S800] U . NO [6700] U -- -118()-oo 41700 ----ND-(19oooj0 ___ ND[1-52oofu~ NO [15600) U 405000 

THALLIUM :No [358oo]l.Ji f..l-o-[3f1o0fu'ND[338oo) u ;- No{336o-6J u ·-No [536ooJ u No [683ooJ u · No [94aooj u · f'.io [7590oJ-ui No [78200J u No [49oooJ u 
VANADIUM ________ ·-r--NA ___ T --NA ____ T ----NA ---, --NA- ----NA. --- ·· NA · ------NA ____ -- ·· --NA-----: NA -NA 

ZINc-~--- ----- ~-~ao-- :---1asooo----~--- 147oo 16466 · -- Y63oo-- 626oo 1-ofooo- --53~· 624oo 382oo J 
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Metals in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

~o~~!!_()_ll_:_~-~----~-'~~UM_J'~~4__l____~~MP0~4 ___ , ____ ~l}!IIIP_095 ____ ~UMP095 ·- SU~~~~6 ____ , _____ SUMP~96____L_ SUMP097 -1----SUMP_~~-
Sample Number: __ i SUMP094(0-0.5) i SUMP094(3-5) T SUMP095(0-0.5) SUMP095(3-5) SUMP096(0-0.5) :SUMP096(9.5-10) i SUMP097(0-0.5) I SUMP097(5.5-6) 
oate ~-~~pled:--~--- ; o8t~~f!9~ o8~7/19~!_]_=-=-~s~~1-99_a __ --- o8/0411-9ss · -- -- os/~5/1~9~ _- ~- =-~-~i25T1-~~---=ro9/25/1998 ,.-~~s/2511998 ___ ~ 
Depth (ft.): i. 0.00 ; 3.00 i 0.00 3.00 0.00 9.50 i 0.00 5.50 

~ET_~~:_s--: UNITS~-~~!~~-~==-===-~=-~-=-~-~---- ------J_= = _ - ---- --- -- . ==- ~=--=~~- ~~+-~~----=-=-===-== 
ALUMINUM NA NA · NA NA NA NA NA I NA 
~----~--~------··------·-··------~ "----L------ -------------- ~--- -- -- ---. -·- - .. . . ---- -- _ __;,._..___~~~------------!.-----· ------~-

~_!-J_Tifv1_Q_N_)' ______________ ----------~-~--- ___ j_ ______ t>JA NA NA N A 

ARSENIC NA NA 
--~---------~- ----------~- ------- --------------~- ---- ---------

BARIUM NA NA 
~----------------~~---~----------------

BERYLLIUM NO [537] U 951 
------------------ ---------------- ------- ------~ ---

CADMIUM NA NA 
CALCilTM--- ---------- -,----NA----~--------NA-- ... 

NA 

NA 

cHRofil1furvrToTAL -- -~-~NA __________ -NA-- ----~ --

541.3 

NA 

NA 

NA 

NA 

NA 

coBALT ----- --------------NA _________ NA 
COP~-------- ----~---NA--~- -~----~.JA __ _ 
IRON---~------- _____ _, ___ NA ________ NA-----~·- -- NA 

LEAD _______ -------,----NA- ---,-------·NA________ - ·- NA 

MAGNESIUM -~-~--- --·-----NA _________ NA___ -- - NA 

MANGANESE--~---- -- ---------~--- ---~-----.- :-NA 
NA MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

8900 11000 

NA NA 
-----~- -- ------------------------------- -------~ 

NA 

NA 

. NA 
• - -ND [4200] u 

NA 

NA 
--~------- -- ·-·- --------~~-- ----- ------- -----

SILVER 

SODIUM 

NA NA 

NA NA 

NA 

NA 

~!_RONTIUM ~~=--=---==--~===--=-=~~~-===---==-----=-~~~ ~-~:.:~J= _ NA 
THALLIUM NA NA . NA 
VANADIUM ------------.;ffiooo_J ___ _;____fflOOOJ----~- ---· 22000 
--------------------------~~-~~------------· ---- +- - -.. 
ZINC NA NA 1 NA 

NA 

NA 

725.6 

NA 

NA 

NA 

NA 
·NA 

NA 

NA 

NA 
. --

NA 

NA 

9200 

NA 

NA 

NA 

NA 

NA 

NA 

20000 

NA 

NA 

NA 

ND [605) U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

6600 

NA 

NA 

NA 

NA 

NA 

NA 

30000 

NA 

NA NA NA 
NA -~---NA ___ -- ----- - -NA _____ _ 

------------ --- I 
1790 NO [585] U NO [588) U 

----------+--- --------~------

NA ; NA NA 

NA , NA NA . ----NA -----~ -~A~--,-~A------
------ ---- -- -

NA NA NA 
-----------~· -------~---------------

NA I NA NA 

NA 

NA 

NA 

NA 

NA 
~--NA 

NA 

NA 
--------------- -------- _...,. _______________ _ 

NA NA 
------ ------~ ------~ 

NA NA 
--- ---------·-·- -----------------------+------ -- ·------~----~-

NA NA NA 
----------------------- ------------·---· --""'-------- ---------------

23000 NO [4700] u I 5200 
NA ------ ------NA _____ --~-------NA-

NA NA-----r---~A----

NA NA NA --- ··--+--- -----~---
NA . NA I NA 

··- -----· ----·~------j--~-------
NA I NA i NA 
NA NA I • NA 

- ---·- 2409~--- 18000 -r--2800()--
NA NA NA 
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CJ1 
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Metals in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

Location: : SUMP098 : SUMP098 : SUMP099 SUMP099 ! SUMP100 i SUMP100 : SUMP101 ! SUMP101 

~~~g~~~~'= •. --~ 1-su=~~~~-s) ~~~:~~~~lLEsu:S~¥~~~;:'~···yu=~~~f:~~-10)~~Su0r.:0t~~~,slrs~~~~~~~~:f!u;;!:~~;·s1 su!Pi01fs:5:10f 
!:>ept~ (ft.):_~~--. ___ i--~~o _____ _l _____ ~~'!_ __ _ , ______ o.oo 9.50 ___ _ o.oo __ ~ __ _ 3.~0- ____ _; ____ ---~:~~--- _L ___ ~~-
METALS- UNITS: UG/KG . . 
ALUMINUM _____________ , ____ NA ___ ---- -NA- ---

ANTIMONY NA NA 
ARSENiC ___ --- -------~-NA _________ NA __ _ 

·------- -- ---------------~--~----------- --

BARIUM NA NA 
----------------------------------~-------- -----
BERYLLIUM NO [540] U 760 
CADMIUM NA -- - -- NA 

NA 
NA 
NA 
NA 

NO [559] U 

NA 

CALCIUM NA NA NA 
- ~------~------------------ --

CHROMIUM, TOTAL NA NA NA 
---------------------------------~- ---- ···- ·-- --~--

COBALT NA NA 
------------ - ----------------------- ---·--- --------

COPPER NA NA 
IRON ~ ~ 
------------ ------------------ -----------------
LEAD NA NA 
--------- ---------------- -------·------------------ ---------------
MAGNESIUM NA NA 
MANGA-r;fESE- ---- --- - ----~-NA------·- ---- NA 

MERCURY NA NA 

NICKEL 11 000 12000 
--------- ---------~-------------!.-- ------------- -

POTASSIUM NA NA 
SELENIUM . NA NA 

----------1--------~--~-----'--~-------------

SILVER i NA . NA 
SODIUM ___ - NA T----- - NA- ---

STRONTIUM -----~---NA-~-~~----NA __ _ 

THAL~-=-~=~~--=-~=-- N~=~-I=~~~~~~-.A== 
VANADIUM _ J 35000 ' 24000 
ZINC___ I NA T------NA-

0 
0 
0 
UJ 
c~ 
.f). 

NA 

NA 

NA 
NA 
NA 

NA 
NA 

NO [4500] U 

NA 
NA 

NA 
NA 
NA 
NA 

12000 
NA 

NA 
NA 
NA 
NA 

58 

NA 
NA 

NA 
NA 

NA 

NA 

-·--- -·-------- --------------·-----------
NA NA . NA . NA 
NA- -- NA-- ---~------NA----:--- ~ N_A __ _ 

NA . -~ NA- - ---r------NA---- T NA 
NA - -- ·-- NA----r-------NA- - - _, -- _N_A __ 

----···-----·--- -·---·----------

'"NO [617] U 6~_1 ____ ~ __ _!'J_Dj_~~6!':! ______ !_!_~_ 
t;JA NA NA NA 
NA NA NA NA 

- -- ----- ---NA _______ NA NA NA 
·-··--- --·------·--- ----- --------------·-

NA NA NA I NA 
--NA-----~· --NA NA -,----~--

-- ----------- ----·----------------------------
NA NA NA NA 

NA -~ --- -- - - -NA-----~----NA---~, ---NA----r NA 

NA 

NA 
NA 

25000 
NA 
NA 

NA 
NA 
NA 
NA 

·-- ------- ---------- -------------------

NA NA NA NA 
-- --. - ---- ----·----

NA NA NA NA 
-- - ,---· NA ~---· NA ___________ NA----~------N-A---I 

12ooo -- ~ · ~ f2ooo _____ -No[5260]U-~-:---- 19ooo 
~---~----- ·- ----------- -L-----

-· _ NA NA ________ -~----!'_~ _____ L_ _ _N_A ___ _ 
NA NA NA NA 

--~~~-~ --~-=NA-. . .. ·- -NA------=--~~~ -~A_____ N __ A ___ I 
NA NA NA . NA 

NA --; ~-- -NA------:----~ 

NA- - ---t------NA ------1 _N_A ___ 1 

------------··f----·---- ------------ ~. - -33ooo T ---- ----24660----r-- 24ooo 26000 49000 J ----- - ~-~ --· -- -··-- ~~----- --~- --- __ _.. ----1 
NA . NA ! NA 

--- ----- --··· --- ··--

NA NA 
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~ 



0 
0 
C) 
tiT 
C.J 
ff'i 

Metals in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

Location: i SUMP123 ' SUMP123 . SUMP123 WRSUMP001 WRSUMP001 ' WRSUMP002 i WRSUMP002 

~~~i!f{~,.r;-~ej:_=~=~=J=~~M~~2-~§-~~)-~~~~-~~1~3f7.~-~L:_slJM!'i3~F·5-8)LFD ~ V/RSUMP01(0-0.5) . WRSUM~001(3~5f-:~w~SUMP02(0-o.5ffwR5-IiM~P02(0-0.5)FD-
Date Sampled: : 09/25/1998 09/25/1998 . 09/25/1998 08/06/1998 08/06/1998 ' 09/25/1998 _J_ 09/25/1998 

oeJ)i~!tD= --~~=---==~==-~~= -~~~~=--------~- ---7-:so--- ~------ 7.5o o.oo 3.oo - -;·-- --:_~}).~o -=---l=:=---~~~~--===·= 
METALS- UNITS: UG/KG ; 
ALUMINUM NA NA 
ANTIMONY --~~---·-:------NA- NA- ---+- - -
ARS-ENIC _____ ----~~--~- --- NA i--

NA 
BARIUM NA NA 

BERYLLIUM 3290 J: 2350 J: 
-- -- -- -- -- ------ ---·-

CADMIUM NA NA 

CALCIUM -~- NA NA 
CHROMIUM-:-TOTAL-----~~~--NA _________ --- --NA----~-- - -
coBAL-T~-·- ------- -~ NA- ---- "'. - -- - NA - -~ 

COPPER---~------------~- -NA - - ---,--------NA ____ _ 
IRON-----~-- ---- --~------ -~NA ... 

NA 

LEAD NA NA 
MAGNESIUM-~-- ---------------N-A~ NA 
MANGANESE--------------- NA ______ --- ----NA --

-- - ·-------··---------------------- ------------- ------·-

MERCURY NA 

NICKEL 5000 J 

POTASSIUM NA 

SELENIUM NA 
SILVER NA 
SODIUM NA 

NA 
30000 J 

NA 

NA 
NA 

-~-- -- --- ----·---- --·- -----
NA 

-------------

~!~~NTIUM ~---~---_____J-~--~N_A_ _ _____ N_A _____________ _ 
THALLIUM NA NA 

VANADIUM 32000 J 

ZINC NA 

NA 
NA 
NA 
NA 

3320 J: 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

51000 J 
NA 
NA 

NA 
NA 
NA 
NA 

45000 J 

NA 

NA 
NA 
NA 
NA 

ND [531] U ·

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 

6100 
NA 
NA 

NA 
NA 
NA 

NA 
15000 

NA 

NA 
NA 
NA 
NA 
661 

NA 

NA 
NA 
NA 

NA 
NA 
NA 
NA 

NA 
NA 

11000 

NA 
NA 

NA 
NA 

NA i NA 
-~----t------ ---------~----

NA i NA 
- -NA·-----r----- ----NA ______ _ 
--NA------~-r-- ~- NA·----~-- -

-ND(592] U--: - NO [2960jt:J-
----~---------

NA NA 

-__ N_~------1~--=-=~?\ ~=-
NA . NA 

--- . ---- ~+-----------~----- ----~- --
NA : NA 

------------------ -------~- --------
NA NA 
NA NA 

___ f\JA NA - __ (____ NA 

_ __ NA-------~---- ~-NA -~ -- --- _:_ NA _________ _ 

NA NA 
No [47ooru·--~----r;:io[24oooJ u---

-- -·---NA--~~ -------NA ___ _ 
- -----------------------------

NA NA 
-------~-----~-

NA 1 NA 
NA NA 

NA NA NA 
------~- -- --~--------·-----

NA NA · NA 
3oooo --t -- ·~-- -1oooo----r-----No[3o~o-o-o]_u_ 

N-A ---· ----;- - ------NA-~-~----- - NA ~------
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c..n 
(.J1 
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Metals in Soil Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

Location: i WRSUMP002 _j_ WRSUMP003 WRSUMP003 
samPl-e -Number:-~~- ---r wR_s_u_M_Po2(s-5.5) ! wRslTNirio3(0~o.5) :- wRs0NIPoo3(3-s) 
oate saml>leCI:------~---09/25i199s--T-o81o6-i1998 ____ ---- - ·oaJos/1998 --

____ -----------1 ---~,-~-------- ----- ----~~- -
Depth (ft.): ___ ]__ ___ ~~~---+- -~- _ o.oo __ _ 
METALS- UNITS: UG/KG i , 

~----~---------------__j------~----------~-'----------~---~ -
ALUMINUM NA : NA 
-------·~--~----------------J----------------~ --~---- ------------. 

ANTIMONY NA i NA 
ARSENiC _________ -----~~-'--- ----~ NA _______ -~----

NA 
-----------~-- -------------·------------------------------ --------

BARIUM NA NA 
B-ERYLLIUM -~--------~---NO [678]U--~~- --~~--617" 

~-~---~--~--~----~-~----L-----------------'-~- ---- -~ 

CADMIUM NA , NA 
------------->--- --- -~---- ------- _...,. ____ - ------

CALCIUM NA NA 
CHROMIUM, TOTAL~--~-----NA-~---~---- NA 

COBALT 
---
COPPER 

IRON 
LEAD-,-------

NA NA 

NA NA 
---~-------~~ NA ____ -~------r,fA ___ --
---~ --------------------- --------- --

NA NA 
I -- -~------------~------~---------- ----------~----

MAGNESIUM NA NA 

NA NA 

3.00 

NA 

NA 
NA 

NA 

678 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA MANGANESE 

MERCURY 
------ ---- --- ----- --NA ____ -~--- NA ---- ---- NA 

1
NICKEL 

POTASSIUM 

SELENIUM 

----------------------- ________ ........._ ---- -------- -

5600 12000 

NA 

NA 

NA 
--- ~------~-- --------~--~------

SILVER NA : NA 
SODIUM --~ ___ , _________ NA------,---~-- NA 

-----------~-- ----------------- ---- ----- - -· 

STRONTIUM NA NA 

THALLIUM NA NA 
VANADIUM _____ _, __ 16000----~-- ---45000--

ZINC ------~--- NA ----r-~- -NA 

13000 

NA 

NA 

NA 

NA 

NA 

NA 
20000 

NA 

0 
'fi:J 
00 

"'" v1 
Q") 



Location: 
--·- - -- -

Sample Number: 
-----·· ·--· -

Date Sampled: 
---------------

Depth (ft.): 
~------- ------------ -- ----- ------------------------- -
VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 

CHLOROFORM 
--------~------ -- ------- -- -------~-------

SEC-BUTYLBENZENE 

TETRACHLOROETHYLENE(PCE) 
. ------------------ ------ ------ --· ---------

TRICHLOROETHYLENE (TCE) 
------------------- ----. -------------------- -----
t-BUTYLBENZENE 
- -------------- ---

1,1,1-TRICHLOROETHANE 
- - - -- - -- -- -- -- ------- - - . -

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 
~---- --~--~-~-~~--~ -- ---~----- -~----~-

2-METHYLNAPHTHALENE 
---------------- --- -- -----
ACENAPHTHENE 

BENZOIC ACID 

DIBENZOFURAN 

FLUORENE 
------------------------

bis(2-ETHYLHEXYL) PHTHALATE 

......... -0 
(~ 

s:J1 
!" ' t_,..:,.,. 

VOCs and SVOCs in Groundwater Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

LHSMW62 

MW-62 
. 02/11/1996 

0.00 

--C !'JI? (11 l! 
NO [1] U 

NO [1] U 

9 

ND [1] U 
- . - - ---

: 2 

---~------------------

ND (0.67] U 

ND [0.75] U 

NA 

ND [0.83] U 

ND [0.8] U 

ND [0.92] U 

LHSMW62 LHSMW62 LHSMW62 LHSMW63 LHSMW63 LHSMW63 LHSMW63 LHSMW64 
LHS-MW-62 LHS-MW-62 LHS-MW-62 . M~-63 Lt-(~--~~~~Ii L~~:~i'{~~~ ~-~LB~~~~~~-_L~~ M\\r:~I-__ 
05/20/1998 

0.00 

ND [1] U 

ND [1] U 

ND [1] U 

ND [1] U 

ND [1] U 

ND 

08/15/1996 
0.00 

ND [0.2] U 

ND [0.2] U 

ND [0.25) U 

ND [0.25] U 
--··-· --·-- ··-

ND (0.2] U 
ND 

ND [1 0] U ND [0.67] U 
-- - -- --

ND [10] U ND [0.75] U 

ND (50] R NA 
---- ·---- ... - - --

ND [1 0] U ND [0.83] U 
-· - . ·-- --

ND [1 0] U ND [0.8] U 
-· -· -- ----

ND [10] U ND [0.92) U 

12/10/1994 
0.00 

ND[5] U 

NA 

ND[5]U 

NA 

NA 

NQ 

02/11/1996 05/27/1998 . 08/15/1996 12/10/1994 . 02/11/1996 
o.oo o:oo------~ ---- o~oo- -- -- -- o.oo ---~--o.oo ___ _ 

---- --------------------·-··--- - -···----~......._~-------------

-- -- -·· . ___ ... --~--------·-- .. 

2 0.81 2.5 5 ND (1] U 
ND [1] u . -NO (iTi.J ~ 7--ND[Q2]lT~-- - NA --~-ND [1f0--

.-- - .. ---·-· -- ··------ --------·-- ..... - --·--- ·- --
ND [1] U ND [1] U ND [0.25] U · ND [5] U ND [1] U 

------ ------------· ---- ----·--·------------ ---------
ND [1] U ND [1] U ND [0.25] U . NA ND [1] U 

---------- --- ------·-- ----------------- --~-----~---------~ 

ND [1] U ND [1] U ND [0.2] U NA 2 
-·- -- ~--- ... -- -- ---·-·-··----- ... ---·- -------~---+---------------

ND[1]U ND ND ND ND[1]U 
-~------- ·-------· ----··· -----·-

ND [10] U ND [0.67] U ND [10] U ND [0.67] U ND [10] U 0.77 
.. -. -· .. - --- --------··-···---·-·-------··----------·-·- ----·----~------

ND [10] U ND [0.75] U ND [10] U ND [0.75] U ND [10] U 0.92 
--- ·--- - ----- -----··------------------ -----------·- ---··-- -~~-----------~------

ND (50] U NA ND [50] U NA ND [50] U . NA 
ND 11o]iT -No fo.83fu ___ N_o_[16fu ____ t:i6fo~83Tu-·-- ND-!10J u---- 2-------
ND f1oj u · ND-Jo.sfu ~-~-~£>I1~fQ~-~=~:_Npio.8~~ ~-:~ ~~T1oJlf~=~----~}-:-9~-~~ 
ND [10] U 0.92 J ND [10] U ND [0.92] U , ND [10] U 0.64 J 
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00 
{\) 

<:Jl 
-J 
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Location: 
···----------

Sample Number: 
----~ ---- ---
Date Sampled: 
-------~------ --------

Depth (ft.): 
--- ------------------------------ --------------------------------- --

VOLATILE ORGANIC COMPOUNDS -UNITS: UG/L 

CHLOROFORM 

SEC-BUTYLBENZENE 

TETRACHLOROETHYLENE(PCE) 
---- ----~----~------- ------

TRICHLOROETHYLENE (TCE) 
------~------- ----------- ----------------------- ----

t-BUTYLBENZENE 

1 I 1 I 1-TRICHLOROETHANE 
-----~ ------------- -- -- -- ~- ~ --~-- - --

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 

2-METHYLNAPHTHALENE 

ACENAPHTHENE 

BENZOIC ACID 
1 OIBENZOFURAr;( --~ 
FLUORENE 

bis(2-ETHYLHEXYL) PHTHALATE 

VOCs and SVOCs in Groundwater Samples at Site 48 
Longhorn Army Ammunition Plant, Texas { l 

LHSMW64 LHSMW64 LHSMW64 

LHS-MW-64 . LHS-MW-64 . LHS-MW-64 
- - --- ~- -

05/27/1998 08/15/1996 12/10/1994 
----- ---

0.00 0.00 0.00 

ND [0.2] U 

0.55 

N0[5) U 

NA 

N0[5]U 

NA 

LHSMW65. LHSMW65 LHSMW65 LHSMW65 i LHSMW66 
1 

LHSMW66 If t.~ 
Mw-s5 ··· · LHs-Mw-65 T Ll-ls-linw~ss ~iti~f-Mw-ssT~~Mw=ss~~Ciis-M'w~ss 

o2t11Ff996 -os/27/1998 . -o8t15i199-s~-1211oh994 T02i11-ii99sT-o5/27t199B 
---- ··-:- -- .. --- -- ~t-----··-~-·----···--------- ~----~--~-

0.00 0.00 0.00 0.00 0.00 0.00 
1 -- --- --~-· --~····-- l------~~---~~-~1 

-··-· -··-~ ~-- ___ j_~-·~----+· ---·· -·~-----
NO [1] U ND[0.2]U ND[5]U ! ND[1)U! ND[1]U 

N0[1]U No[o.2fu~:---NA --~~ -No r11 u---;-r-io r11 u 
---- ·- ~ -~-~-----~---~~---·--·-----L-..... --~ ~~-~--~--

ND (1] U NO [0.25) U . ND [5] U ! NO [1) U 1 NO [1) U 

NO [1] U 

NO [1] U 

0.52 

NO [1] U 

NO [1] U 

1.2 

NO 

ND (0.25] U 

NO [0.25] U 

1.9 
-- . -

ND[1] U 

NO [1] U 

NO [1] U 

N0[1]U 

NO [1] U 

· ND rc>.25l u ,-- -NA -~-:---NDnru--' -No [1]u 
·- ·--No~(02fiT-~--NJ\-~:-"Nol1Tu~-No11fU 

NO [10] U 

NO [10] U 

7.2 

NO [10] U 

NO [10) U 

NO [10} U 

NO 

---- ----
NO [0.67] U 

ND [0.75] U 

NA 

ND [0.83] U 

27 

NO [0.92] U 

NA 

NO 

NO [10] U 

NO [10] U 

NO [50) U 

NO [10] U 

ND (10] U 

1 J 

!- NO [1] U 

NO [1] U NO 
No --~"- --~-No ___ --T----N~D---,-----No __ _ 

NO [0.67] U · NO [10] U . ~N0(6.67}LJ- ND (10] U NO [0.67] U 1 -NO (10] U 

ND [0.75] l.l ~ NO [10] U NO [o.75j u-·-No(1oju·~--ND (6~75]u:--ND-[10)u-
- NA·~- ·- ND[SOjiJ ~NA ___ ,-ND[50jU-~--NA~-i-~ND[56ji:T-

ND [0~83] lJ _ ~ N~j1_~[Q: ·:. Nt)~@.~f¥~r~-~~O [10] U~~[0.83] ~~~~_110] U_~ 
NO [0.8] U NO [10] U NO [0.8] U NO [10] U NO (0.8] U · NO [10] U 
No ro.92J u · No [101 u No ro.92J tT:-No(1ofu ~ND ro.92]u-~---~-7:7--~-~ 

0 
t\:) 
Q) 
I\.) 
trf 
co 



c,:, 
0 
(~ 
U1 ,...., 

Location: 

Sample Number: 
---- -···---·------ -- --·-·-------

Date Sampled: 
--------~~-- --- ··---- ------ --- ··- --------- . 

Depth (ft.): 
- ------------ -------~------- -- - --
VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 

.. --------- ------

CHLOROFORM 
--~- ----------~~- -----------------

SEC-BUTYLBENZENE 
--------- --------

TETRACHLOROETHYLENE(PCE) 
------------~--~----------------- --
TRICHLOROETHYLENE (TCE) 
--~-~-~~-------------------

t-BUTYLBENZENE 

1,1,1-TRICHLOROETHANE 

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 

2-METHYLNAPHTHALENE 

ACENAPHTHENE 

BENZOIC ACID 

DIBENZOFURAN 

FLUORENE 

bis(2-ETHYLHEXYL) PHTHALATE 

VOCs and SVOCs in Groundwater Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

LHSMW66 LHSMW66 
j ---- - -·-·· •T • ----

. LHS-MW-66 LHS-MW-66 

08/15/1996 12/10/1994 

0.00 0.00 

ND [0.2] U 

ND (0.2) U 
NO [0.2S] U 

0.91 
- -------------

NO (0.2] U 

NO 

NO [0.67] U 
NO [0.75] U 

NA 
- .. ·- --·-·--··. - -

NO [0.83] U 

NO [0.8] U 
-------------
NO [0.92] U 

NO [5] U 
NA 

2J 

NA 

NA 

NO 

N0[10]U 

NO [10] U 
NO [50] U 
NO [10] U 

N0[10]U 

NO [10] U 

0 
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00 
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Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

Location: I LHSMW62 LHSMW62 LHSMW62 • LHSMW62 1 LHSMW62 LHSMW62 ' LHSMW62 I LHSMW63 I LHSMW63 
~--·--------------·---~----------------- _J__ -·-··"-----·----- --· ·-- -·----···-·------ ------;--------···-------------- ---··-·-···-··~t·a.:_~·----~--~L-

Sample Number: _ _ : _ MW-62 : LHS~MW-62 LHS-MW-~2REFD : LHS-MW-62 LHS-MW-62 • LHS-MW-62FD_~S-MW-62 1 MW-63 I LHS-MW-63 

~:~~~#.t•d=--=--=- --==--=- ==-~ o2i~r9~ _os,~o~~998 o51!o~~998 _ -- os/1~199&_,_08/!~~99~, ••. Os~!~~=-~ 121~~~1994~! 02111~~996r5i!:199B 
PESTICIDES - UNITS: UG/L . 1 i ' 
-------~-------------------------------------,- --·· -- -~--- - -------------------+----------- ....... --------1--~--~---
NO DETECTED COMPOUNDS . NA NA NA NA I NA : ! NA ------ ------------~- ---------~----~------------ -- --- ----- --- -· ---------- --r--------- -------~-------r------------
POLYCHLORINATED BIPHENYLS - UNITS: UG/L 
-------- . ---------------
NO DETECTED COMPOUNDS NA 

HERBICIDES - UNITS: UG/L 
-~~--~------------------------~-- - --·--------·-
NO DETECTED COMPOUNDS NA 

DIOXINS AND FURANS - UNITS: PG/L 
~2.3,4,6, 7 ,8-HEPTACHiOR-ODiBENZOFURAN _____ ---~ -- NA NA 
HEPTACHLORINATED DIBENZOFURA-Ns:(rOTAi.:)"- ----NA- -- . 
HEXACITLORINA lB5DTBENZ6FURANS~OTAi).-- - - -NA-

NA 
NA 

-·----··---------··-------- ---·-·----- --
OCTACHLORODIBENZO-p-DIOXIN NA NA 

EXPLOSIVES - UNITS: UG/L 
2,4-DINITROTOLUENE 
~6-DINrTROTOWENE - ------. 
---~--- -~------------···-----

2-AMIN0-4,6-DINITROTOLUENE 

3-NITROTOLUENE 
4-AMIN0-2,6-DINITROTOLUENE 

TETRYL 

0.094 J ND [1.3) U 

0.26 ND [2.6] U 
----- --- -- --------- ---- -------

0.44 ND [2.6) U 
---- - --·--·---- --·-

0.15 J ND [2.6] U 
-~--·-------- -·-----·--- --

ND [0.13] U ND [2.6] U 
-~Ni:>-[0.13]" u: NO- (2.61 u 

NA NA 
-- - -------

----

-- ----·--
NA NA NA 

------

NA NA ND [4.444] U 
NA NA - No[4.444ju:-

NA NA ND [9.335] U 
-- - ~ --- ~--- -- ·-------------

NA NA 73.945 

ND [1.3] U ND [0.13) U NA 
ND [2.6] U ND [0.13] U NA 
ND (2.6] U ND [0.13] U NA 
ND (2.6] U 0.7 NA 

·--~-. -- - . - .... ---

ND [2.6] U ND [0.13] U NA 
. --- ·-

ND [2.6] U ND [0.13] U NA 

---------+--~-----------+-------------------

NA 
__ :_______ +------NA-: -·· NA___ ± --

i 
NA NA NA 

I 

--- +-- ---- ---i-· - ~~-~ 
i ----· 

12~468---l-- NA 
12.468 -+---NA 
-- -----~------l..---

13.675 NA 
----------~-~---~~---

41.856 NA 

NA 
NA 
NA 
NA 

i 

- -----~~~---------------T--------+--

NA 
NA 
NA 
NA 

.. - ---·--·-· ··-·---- ---~-~------1 --~~------
NA ; NO (0.12] U ! ND [0.13] U i ND [1.3] U 
N_.A. ______ fNo-rOT3)U-: ND [0.131 u 1 ND [2.61 u 
NA - - NA rNo[D.13) l.Tf ND [2.6) U 
NA ____ T NO (0.5] u : ND [0.26) u i ND [2.6] u 

- NA--~; ND [0.25] u I ND [0.13] u I NO [2.6] u 
--NA--~--~No-fo.37f(fT 1 No [2.61 u 

0 
'1!'0 
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Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

Location: 
-----~------

Sample Number: 
! LHSMW63 : LHSMW63 ' LHSMW64 LHSMW64 . LHSMW64 . LHSMW64 i LHSMW65 I LHSMW65 i LHSMW65 

----- .. ----------" ... ·----- ----··---. - . -·- ...... ----- .. t- .. ------ ... __ ,_ -- ----· ------- -------~r.---.:u-----+--- -----
• LHS-MW-63 I LHS-MW-63 MW-64 LHS-MW-64 LHS-MW-64 ' LHS-MW-64 MW-65 mHS-MW-65 · LHS-MW-65 
--o8/15i1_~~6~-~--1~t1~/1994- . -o2t11t1996 _ o5J~it1-998--~ u~s/1-5/19-~~-~-1-2/fo/_1994 -~~~~-~t19_~60~t27t1~~-~~~f511~~~ ----~-------·-----------------

Date Sampled: 
-~-,.·--------··· ------------
Depth (ft.): 
--~-------------------- ---

o.oo o.oo o.oo o.oo o.oo o.oo i o.oo 1 o.oo : o.oo 
PESTICIDES - UNITS: UG/L 

-----------
NO DETECTED COMPOUNDS NA NA 

------~-~---------------

POLYCHLORINATED BIPHENYLS- UNITS: UG/L 
------------------ ------------------------------
NO DETECTED COMPOUNDS NA NA 
-----~----------

HERBICIDES - UNITS: UG/L 
NO DETECTED COMPOUNDS NA NA 

DIOXINS AND FURANS - UNITS: PG/L 
--------------------------- - ---------~------

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN NA NA 
---~---------- ---~----------------------- -------- ... - - -

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) NA NA 
HEXACHLORINATED DIBENZOFURANS, (TOTAL) NA- - -- NA 
--~-·----------~- -------~--· ------·---·--------- --~·-- ~·- ----

OCTACHLORODIBENZO-p-DIOXIN NA NA 
----~---~------·--~--·-·---·------~-----

EXPLOSIVES - UNITS: UG/L 

NA 

NA 

NA 

NA 

NA 
NA 
NA 

NA 

NA 

NA 

NA 
NA 
NA 
NA 

NA 

NA 

NA 

NA 

NA 
NA 
NA 

--- ·r--------------- ------~. __________ ... _____ _ 

NA NA 

___________ .. __ -

. - -~---·--~-------- --

NA NA NA NA 

NA NA NA NA 
---+---- ---------------

I 
---[----------+-------- ---.--------~ 

---LI ~ __ · --
NA NA NA NA 
NA NA NA r---NA -
NA ------ ~A--~-~------NA 

t---------

NA NA ----, NA I NA 
--.---~---------~-~----- ------·~-----·-· 

2,4-DINITRoTo~-~-E-~==--- ----~~~--~ :~~~~- - ~--N-o_l~I~!I.J __ N_~}o.121 u :No ro.13J u _ N[)[1.3J~ ~=- NPI~.j-~Lu=~o]).~~L~- , No ro.13J u 1 No [1.31 u -- No-f0~13fu 
2,6-DIN_~!ROT<2_LUE~---------------- ______ ----~pJ~:~~_l.J __ NDJ~.13] U . NO [0.13] U N~E·6! I.J ___ ND!_~.1_3!U . NDJ9.13] U 1 0.089 J j NO [2.6] U NO [0.13] ~ 
2-AMIN0-4,6-DINITROTOLUENE NO [0.13] U NA NO [0.13] U NO [2.6] U NO [0.13] U NA , 0.64 I NO [2.6] U NO [0.13] U 
3-NITRoToLuENE --~-------- -- ---- --- -- -- __ _,_ -f..Jo-fQ.-261 u-- -ND{o-.51 u -No ro.26J u No r2.61 u t-ib-fo~26-J u- No ro.s1 u---: No ro.26J u 

1 
No [2.6J u --No ro.26JU-

4-AMIN0-2,s-oiNITRoToLuENE. _ _ ------------- N6[o.13j u ~--No ro.2s1 u No ro.13J u ---Nb[2.6j 0 -T~No[6.13]u 1 -ND[6.25]t:Tl o.13 J 1 NO [2.61 UTNo ro.13J u · 
TETRYL __________ ------ -- - --- ---- -- -No[0:-131D .. __ No[a:37J u ·No ro.131 u: -No[2.6l o ·-·No ro.131 ,_:r-- No ro.37HT-! N5-[D.13fU!ND12~6Jt.:fTNo[0.-13fU-
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Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

Location: . LHSMW65 LHSMW66 LHSMW66 LHSMW66 i LHSMW66 sample Number-:---~---~------- ;-Ctis~Mw~6s . -MW-66 ___ -:-t.:t=ts-Mw-66-: LHS-MW-66T Clis~-Mw~66 
Date-Sampled: ------- ., -1211-0/1994 ;- 02111"/1996- -o5/:i711998- . - OBi15i19SS ~ --12/1 o/1994--
Deilth{ft.):_______ ~---~-0~00 r·- - 0.00 0.00 -- . -- 0.00 . --r·-·--·-o:oo ---
PESTICIDES- UNITS: UG/L ___, -----------
NO DETECTED COMPOUNDS------~-~------NA ____ _ NA NA 

----,--···-----------------·----~--J 

POLYCHLORINATED BIPHENYLS - UNITS: UG/L 
NO DETECTED CO-MPOUNDS-~---------- --- NA NA NA 

HERBICIDES - UNITS: UG/L 

NO DETECTED COMPOUNDS NA NA NA 

DIOXINS AND FURANS - UNITS: PG/L 

1,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN NA 
-------· ---

NA 

NA 

NA 

NA 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 
--------~-

HEXACHLORINATED DIBENZOFURANS, (TOTAL) 
··-----~-~------- -

OCTACHLORODIBENZO-p-DIOXIN 
·------~~--------------------~--------------

I ------------·-----·- --- --- ---------- - ~--·-

EXPLOSIVES - UNITS: UG/L 
12,4-DINITROTOLUENE --- -
--~-----------

2,6-DINITROTOLUENE 

2-AMIN0-4,6-DINITROTOLUENE 

3-NITROTOLUENE 

4-AMIN0-2,6-DINITROTOLUENE 
---------·· --------

TETRYL 

NA NA 

NA NA 
- ------·-+--- ---·-

NA NA 

- ----~----

NO [0.12] U NO [0.13] U, NO [1.3] U 
- --

NO [0.13] U NO [0.13] U NO [2.6] U 
-- ------

NA NO [0.13] U NO [2.6] U 
- ----------1 -

NO [0.5] U 0.24 J NO [2.6] U 
N-£?!0.25] U ~-NO [OT3)Ll:- ND (2.6] u 
NO [0.37] U NO [0.13] U NO [2.6] U 

NA NA 

NA NA 

NA -:---- --NA 

NA 

NA 

NA 

NA 

NO [0.13] U 

NO [0.13] U 

NO [0.13] U 

NO [0.26] U 

NO (0.13] U 

NO [0.13] U 

--------------

NA 

NA 

NA 

NA 

NO [0.12] U 

NO [0.13] U 

NA 
NO [0.5] U 
- ----------------
NO (0.25] U 
NO [0.37] U 
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Metals in Groundwater Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

~()-~~a!ion: --~-~---~--~- ______ L LHSMW62l_~!:l_~~~62 : _ _l:!:!_~~VV~-~ -~--~HS~_W62 __ LHSMW63 LH~~IJV6_~ ~ _ _!:HSJVI~~~--f LHS~W63 LHSMW64 1 LHSMW64 LHSMW64 

~~ITl_P~!!!~~-b!':~--~-- ; _____ JVIW-62 I. LHS-MW-62 L'=-~-~-=-~~-~~~H~-~~~~~ ____ I\IIIJV-63 :- L-~-~:I\IIIJV-~ L-~~~-M~--~3 I LHS-~~~3 i LHS-MW-64 I LHS-MW-64 LHS-MW-64 
Date Sampled: ! 02/11/1996 1 05/20/1998 i 08/15/1996 12/10/1994 02/11/1996 · 05/27/1998 · 08/15/1996T 12/10/1994 ! 02/11/1996 I 05/27/1998 08/15/1996 
---~--------~-- --------- ·-----;---~--~---~--~~·-·----~--~-~--~----- -- -- ---~ - -·---~--~- ---~~--~--- - -· -· -~-- ----- -~--- -~ ·j··-~----~----~···~ -~ -+-- -·-·-·-~ 

~eptt~_ttt±_ __ ~------ _ ~ L_~ ____ o.o~---t-- _o.:o~-- ______ o.o~o-~ _ o.oo o.oo · o.oo ___ t _ o.~o~j~ '--~·0{)_ ___ j___J__:_~()_--~+----~:_()_()__ ___!l_:_Oo __ 
1 

METALS- UNITS: UG/~-!__~--~-l----~----------------··--- ----~--~--~-- ___ _ •-~- ----·----~-----~--- _ ~ -··-·--··- ~~-~--L-~---t----__j 
,ALUMINUM ___ ~---~------~~-- 1300 --~--!90~~----'-~--1~4~~-J 161000 4000 _!4~00 ~ ; -~~70~~__)_1~400 --L~-- ~~~-~ ND_goo~_ 603~-

~~~~N~g~--- _ -~. _ ~-T~%1~jLY-~-:~~~5Jf~--- -~~!~~I~ . No ~-~o] u :1~2~1~ :~~~5~1~ I N~JtA 8---!--~[)J~ool~-~ ~~~~~L~~--~1~!_~-+~~~~~r~-
---------~---- --- ----'-~----~---~---1------~---~~--··--'·-- - ---- ~-- ~ -- --~~-------- ----r--~---~-~-~--~-----1-~- ------·- -·------L---···--·-~~-
BARIUM 53 I ND [200] U 35 1600 110 220 69 , 170 : 251 I 260 i 258 

BERY_~~-~-~ - _ _:__~_D (0~~--t-J~~-~L~ -·- ~D~!!~Ol_L}-~~:-- NA -- : ND (0.2)U :- ~~DJO:~!~- _:=-B~!!~Il.J~-=--==~~----·-N__I?~[5] u I NO [0.5] u NO [10] u 
CADMIUM NO [0.2) U : NO [0.8] U ND [10] U NO [10] U 0.4 NO [0.8) U i • NO [10] U • NO [10] U i ND [10] U 1 ND [0.8] U 1 NO [10] U 
----~~-~-- ~-- ------ --------~---~-~----------~ -~~ ~--- ·- - ·---- . - - ·----·---. -·-- ·-- _, ______ -·--·--·---------- -~~-------r---------L 
CALCIUM I 12300 14000 6740 J 60400 3100 ND [5000) u : 1780 J : 8500 : 9140 J i 9000 i 9180 J 
CHROMIUM, TOTAL 13 130- ----10 __________ 430~ --3266 -~ --~--5400-0 ---74~10 J 130 NO [10] U ! 30 i NO [10] U 

COBALT ~---~ ---r-4---- . ND [50) U NO [20) U - - ~ 1~26- - 1-3~--- ~-ND(SOJU ____ ~ ND~[20] U , NO [20] U 
1 

NO [1 0] ~5[50)Uf NO [20) U 
COPPER~~-~-~ ~-~--~~--8o _____ n~ND[25]U~~~---T9- 210 40 4-S4~---~,~--~-6f~---~--~--3o _____ f · 18 ! ND[25Ju-[ND[10]U 

IRON-------~ - ~--~- --- -----22oo- --93oo---r---- 246o j~ ----- 25€5666 1490o -- · 3iii0oo ~~ · ~38660 .f----24ooo 2380o J i 25ooo -T298oo J:-
cE:_A_o _______ --- ------1:5--~--f..J-c>-r3-Ju-~--- No-r9ofu ,.~ ~ 150- 4.7 NoT3J-u-~--~-N-o-[9ofu---~~--s:4 96 :--N:-:-:o=-=r3-::-:Ju-:--+--I-:N-cco',---,r~9o-=-=-J--:-:u-

MAGNEs-iurv1 ____ ------~ _ 7200 ______ 9700 --~------3766-:J 55266 1800 ND(5oooju-~----12-30J-~-----3200 8590J _ i _ ... 9700 r-9290J 

MANGANESE_:~:~--=-=--=-:- 320 ~-~~~==29~~~ -~~- --163~- -1-900 _150~ ' 1~~-=- ~- -~~ _?i ~~--==~--~--~~~(~-~- , ---~~-=-=~c--~~516- ---~~-~-
MERCURY . NO [0.2) U ND [0.2] U 0.325 1.5 ND [0.2] U ND [0.2] U . ND [0.1] U NO [0.2] U : NO [0.2] U 

1 

ND [0.2) U i NO [0.1] U 
NICKEC--~- ----- -----176 ____ T ___ --170~- -·- 80 -·- ~ - NA 58o - 32()()- - · ~-- 43·5-~-- ~---NA -----;--N5[15fu -~ NO [40J u 1 23 

POTASSIUM-- --- ---~660--~ND(s~oo())U-·~ ~ 6{38 10600 840 ND [S00-0] !Ti - ~-73-6 _______ 2400 361 ! ND [5000) U I 403 

sELENiuM-~-- ~-~-~-NDT21 u -~---Nor5JTJ---·~--N-o [2Ju Nbhoi u No 121u --- -35 ~- ~ ·-- "NDr2fu-~---r'io T2J u No 121 u No [5J u ' No 121 u 
SILVER ______ -- . NO [0.4] u ' NO (lofu ____ NO (1oju ~- ND (1o]D 1.2 1400. ~ ---~N~o-[1ofli---t----N-o[1of~- NO [10) U I NO [10] U i NO [10] U 

I · -~----·~-----~+--· -·-- -~----~-~i~· -- --·-· •-·- ---- ~ --------- ·····---~-~~ ---~----~---------~--~~-~-~~~--~-·------

SODIUM i NA ; 150000 . NA NA NA 49000 . NA NA ! NA i 130000 I NA 
-ST-RON-T-IU_M_ -~----r---160~--t----~jf() ··- -·- 87 980 41 ND[s()ju··; - ·28 -~-\-~ND['foofu __ T ___ 20S------~~--31o--f~-2-Hi-

THA~LIUM--==----~---;-ND(1~7Tut~-ND[1I~~=~~-=-N_l?J~O]_~ ~. N~(500J u :_ ~[)(1.?l_LI_~~=-N_~_0}'9~-r=N-6J~~fu f=!JE__1~~~ET-;-~~~178~-[_-ND(1f~w--T-~--2()5--
TIN ! NA I ND [100] u : NA ' NA : NA ND [100] u i NA I NA ! NA : NO [100] u I NA 
vANADiuM---- r 2.1 !No 15o(u -~-~"NoT2ofU · NA · - 11 d~ -,~--No-r5ofu-r-~No [2aro·-;~-----r'i.A.----,N"o [10]~ No [50J u 1 No 1201 u 
Zlr'ic-----------~~---2Ei-l--4o- _, 34 940 41 . No[2o]LT [ ~37- --~: -87 ~- 18----~---No[20fU_T ___ 26 _____ ~ 
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Metals in Groundwater Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 
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Anions in Groundwater Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

Location: LHSMW62 l LHSMW62 ! LHSMW62 i LHSMW62 : LHSMW62 . LHSMW63 ' LHSMW63 LHSMW63 LHSMW63 LHSMW63 
SampleNumber: ------------~~--ILHS-MW-62 i MV\1:62 --;- LHSMW62 -j-L-HSMW62 TLHS-Niw~62TLHS-::-Mw:Ef3t MW-63 LHSMW63 LHSMW63 LHS-MW-63 

1
Date Sampled: ~-=--=-=-=======-L~~/11~1__9~6 ·· i_o~!1~1J1~96_~~2~-~~~~~ifo5t~~~~~j __ os/15!!~-~~-~; _ o~~1_!19~~-~ 02/11/1996 02/13/2001 05/20t2ooo os/15/1996 
Depth (ft.): 

1 

0.00 0.00 0.00 1 0.00 0.00 0.00 1 0.00 0.00 0.00 0.00 

ANIONS- U_NITS: TiGJL=--=-~=--=--~~--=-~---=~~~~-=~-~ ... _________ ,_ __ _ __ -~-- __ T____ __.____ ___ __ _ --~-==~-~-~-~-=:== ----~ I 
CHLORIDE (AS CL) 130000 NA NA NA 67300 20000 1 NA NA I NA 22400 
cYANIDE · ---------------------- ------N.A.-----+-ND[H)]u · NA -;-- --NA- · NA- ···-·- - ·-r'i.A:- _ . ND r1o1 u NA i NA 

1 

NA 

NITROG-EN.""NITRATE(ASN) ____ - -~ -- --- - UNO [sooY u+ NA NA NA -; NO [500] u-; ---- 740- . -;- u --NA-- NA NA I ND [500] u 
N"iTRoC3"EN.""NirRITE --------- --------------- ·- Nb[s.ooro· ----- NA NA NA · No[soOi u ,--N-o[soofu-~ --NA ___ ~---NA NA tr:.fD(sooTu-

PERCHLORATE ---~-----NA-~ -·-- -·- NA- N0-"[0.71]"U :·- 160 . -· --- -NA. ----·~-NA-- --, NA I ND [0.71] u NO [1] u I NA 

~Pi~~f((~~-~~4)= _ -~~~~- --- --132ooo NA NA NA- 16qooo- - ---i9ooc)~~~-----~~_j_ NA NA ! 37500 
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Anions in Groundwater Samples at Site 48 
Longhorn Army Ammunition Plant, Texas 

Location: . LHSMW66 LHSMW66 
Sample Num-ber: -------------- ------ ~-- --~ i.HsMw66 ; LHS-MW-66 
oatesainPieCi:- -- -- ~------ ---------------------:-osi:ioi2ooo-,---osi15i199s-
oepth ctt.): ------~----------- ~---------j----o~oo ___ -- ·-o.oo 
ANJONs-:-DNITs:-liC3TL.:~ --- ---- --------:---

CHLORIDE (AS CL) NA 6650 
c~'ANIDE ________________________ , _____ NA- ____ ,___ _N_A_ 

~~1~<2C3E~}Jir~l-E_~A-s_~N[~~--==---=--------·-- NA - ~-_N[):~~oTiJ 
NITROGEN, NITRITE NA NO [500] U 
PERCHLORATE ___________ --------- --------~---No Ufu·---- --NA ___ --
~---------------------- ------------ - ---- - -- ----------------- ------------------

SULFATE (AS S04) NA 7290 
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Location: 

Sample Number: 
Date Sampled: 
Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 
1 ,2,3-TRICHLOROBENZENE 
ACETONE 
NAPHTHALENE 

TRICHLOROETHYLENE (TCE) 

cis-1,2-DICHLOROETHYLENE 
n-BUTYLBENZENE 

SEMI-VOLATILE ORGANIC COMPOUNDS • UNITS: UG/KG 
BENZOIC ACID 

BENZYL BUTYL PHTHALATE 

DI-n-BUTYL PHTHALATE 

bis(2-ETHYLHEXYL) PHTHALATE 

VOCs and SVOCs in Soil Samples at Site 50 
Longhorn Army Ammunition Plant, Texas 

50SB01 50SB01 50SB01 
LH50SB01(10-12) LH50SB01 (15-17) LH50SB01 (5-7) 

10/13/1995 10/13/1995 10/13/1995 
10.00 15.00 5.00 

ND[6] U NO [6] U 4 
NO [11] U NO [12] U NO [12] U 
NO [6] U NO [6) U 9 
ND[6)U 6 ND[6]U 
ND[6)U NO [6) U ND[6)U 
ND[6) U NO [6] U 4 

NO [380] U NO [390] U NO [390] U 
NO [380] U NO [390) U 817 

2098 u 1029 u 1242 u 
NO [380] U 307 398 

50SB02 505802 
LH50SB02(1 0-12) LH50SB02(15-17) 

10/13/1995 10/13/1995 
10.00 15.00 

ND[6]U ND[6]U 
NO [12] U NO [12] U 
ND[6]U NO [6] U 

-
ND[6] U 519:* 
ND[6) U 156 J 
NO [6) U NO [6) U 

NO [390] U ND[410]U 
NO [390] U 589 

2772U 2566 u 
NO [390] U 241 

) 

50SB02 
LH50SB02(5-7) 

10/13/1995 

5.00 

ND[6]U 
NO [12] U 
ND[6]U 

---------
ND[6]U 

ND[6) U 

NO (6] U 

NO [390) U 
NO [390] U 

2448 u 
-

NO [390] U 

0 
N 
00 
t~ 
01 
co 
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Location: 

Sample Number: 

Date Sampled: 
Depth (ft.): 
VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 
1 ,2,3-TRICHLOR08ENZENE 
ACETONE 

NAPHTHALENE 
--

TRICHLOROETHYLENE (TCE) 

cis-1 ,2-DICHLOROETHYLENE 

n-BUTYLBENZENE 

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 
--

BENZOIC ACID 

BENZYL BUTYL PHTHALATE 
DI-n-BUTYL PHTHALATE 

bis(2-ETHYLHEXYL) PHTHALATE 

VOCs and SVOCs in Soil Samples at Site 50 
Longhorn Army Ammunition Plant, Texas 

50S803 50S803 50S803 

LH50S803(1 0-12) LH50S803(15-17) LH50S803(5-7) 

10/13/1995 10/13/1995 10/13/1995 

10.00 15.00 5.00 
----

NO [6} U ND [6} U ND [5} U 
NO [12] U NO [12] U ND [11] U 
ND [6] U ND [6} U ND [5] U 

----------- ---~------
ND[6] U ND[6]U ND[5] U 
ND[6] U ND[6]U ·- ND[5]U 

ND [6] U ND[6]U ND[5] U 

NO [390} U ND [400] U ND [360] U 

ND [390} U 200 NO [360} U 

2098 u 3121 u 2020 u 
273 ND [400] U NO [360] U 

50S804 50S804 

LH50S804(1 0-12) LH50S804(15-17) 
10/13/1995 10/13/1995 

10.00 15.00 
--~-~--- ~----------

ND [6} U ND [6] U 
ND [11] U ND [12] U 

--
ND[6]U ____ ND [6} U -~~-
ND (6)u-----~ ND[6] U 
ND[6] U ND[6] U 
ND[6] U ND[6] U 

ND [380] U ND [390] U 
671 NO [390} U 

2205 u 2558 u 
200 NO [390] U 

50S804 

LH50S804(5-7) 

10/13/1995 

5.00 
--~~~-----

ND [5] U 
NO [11] U 
ND [5} U 

- - ---~- -- --·---··---

ND[5] U 
ND[5] U 
ND[5] U 

ND [360] U 

475 
2730 u 

195 

0 
N 
00 
l'..:> 
OJ 
c.P 
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Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 
VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 
1 ,2,3-TRICHLOROBENZENE 
ACETONE 
NAPHTHALENE 

--
TRICHLOROETHYLENE (TCE) 

cis-1 ,2-0ICHLOROETHYLENE 

n-BUTYLBENZENE 

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 

BENZOIC ACID 

BENZYL BUTYL PHTHALATE 

DI-n-BUTYL PHTHALATE 

bis(2-ETHYLHEXYL) PHTHALATE 

VOCs and SVOCs in Soil Samples at Site 50 
Longhorn Army Ammunition Plant, Texas 

50S806 50S806 50S806 50SS01 
50S806(0-0.5) 50S806(1-3) 50S806(3-5) LH50SS01 (000.0) 

07/28/1998 07/28/1998 07/28/1998 10/13/1995 

0.00 1.00 3.00 0.00 

ND {5.3] U ND [5.3] U ND [5.3] U ND[5]U 
6.3 ND [21] U ND [21] U ND [10] U 

ND [5.3] U ND [5.3] U ND (5.3] U ND[5] U 
------·-1-------------f------------- -------------·- --- ~~---·-

NO [11] U 5.7 5.9 NO [5] U 
NO [5.3] U ND [5.3] U NO [5.3] U N0[5]U 

NO [5.3] U NO [5.3] U ND [5.3] U N0[5]U 

ND [890] U ND [880] U ND [890] U ND (340] U 

ND [360] U NO [350] U ND [360] U ND [340] U 

ND [360] U ND [350] U ND (360] U 1545 u 
NO [360]~ ND [350] U ND (360] U ND (340] U 

-

50SS02 
LH50SS02(000.0) 

10/13/1995 

0.00 

ND [6] UJ 
ND [11] UJ 
NO [6] UJ 

~--·· - -------------·-
3J 

NO [6] UJ 
ND [6] UJ 

ND [390] U 

386 

3502 u 
214 

50SS03 50SS04 

LH50SS03(000.0) LH50SS04(000.0) 

10/13/1995 10/13/1995 

0.00 0.00 

ND [5] UJ ND[6]U 
ND [11] UJ ND [11] U 

____ _!'JD J?l~L __ N0[6] U 
------ . -- ---------·-·----

NO J~] UJ 5 
ND [5] UJ N0(6]U 

NO (5] UJ N0[6]U 

NO [360] U ND [370] U 
----·-------~-

1488 u 2188 u 
ND [360] U-+== 949 

·- ---
__ _ND [360] LJ__ ___ 240 

0 
l\:) 
co 
l"-' 
'""-1 
0 
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Location: 

Sample Number: 

Date Sampled: 
--

Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 
--

1 ,2,3-TRICHLOROBENZENE 
ACETONE 

NAPHTHALENE 
--

TRICHLOROETHYLENE (TCE) 

cis-1,2-DICHLOROETHYLENE 

n-BUTYLBENZENE 
--

SEMI-VOLATILE ORGANIC COMPOUNDS -UNITS: UG/KG 

BENZOIC ACID 

BENZYL BUTYL PHTHALATE 

DI-n-BUTYL PHTHALATE 

bis(2-ETHYLHEXYL) PHTHALATE 
--

VOCs and SVOCs in Soil Samples at Site 50 
Longhorn Army Ammunition Plant, Texas 

50SS05 50SS07 
LH50SS05(000.0) 50SS07(0-0.5) 

10/13/1995 07/28/1998 
0.00 0.00 

ND[6]U ND [5.4] U 
ND [12] U ND [21] U 
ND[6] U ND [5.4] U 

----·~----

________ , 
ND [6] U ND [11] U i 

ND[6] U ND [5.4] U 

ND(6] U ND [5.4] U 

388 ND [900] U 

531 NO [360] U 

3561 u NO [360] U 

206 ND [360] U 

0 
N 
00 
t',:) 
-.l 
....... 



0 
0 
0 
CJl 
Vl 

Pesticides, PCBs, Dioxins/Furans, and Explosives in SoiLSamples at Site 50 
Longhorn Army Ammunition Plant, Texas 

Location: 50SB01 50SB01 50SB01 50SB02 50SB02 

Sample Number: LH50SB01(10-12) LH50SB01(15-17) LH50SB01(5-7) LH50SB02(10-12) LH50SB02(15-17) 

Date Sampled: 10/13/1995 10/13/1995 10/13/1995 10/13/1995 10/13/1995 

Depth (ft.): 10.00 15.00 5.00 10.00 15.00 

PESTICIDES - UNITS: UG/KG 

p,p'-000 NA NA NA NA NA 

p,p'-OOE NA NA NA NA NA 

p,p'-OOT NA NA NA NA NA 

POLYCHLORINATED BIPHENYLS -UNITS: UG/KG '" 

PCB-1254 (AROCHLOR 1254) NA NA NA NA NA 

DIOXINS AND FURANS -UNITS: NG/KG 

1 ,2,3,4,6, 7 ,8-HEPT ACHLOROOIBENZO-p-OIOXIN NA NA NA NA NA 

1 ,2,3,4,6, 7,8-HEPTACHLOROOIBENZOFURAN NA NA NA NA NA 

1 ,2,3,4,7 ,8,9-HEPTACHLOROOIBENZOFURAN NA NA NA NA NA 

1 ,2,3,4, 7 ,8-HEXACHLORODIBENZO-p-OIOXIN NA NA NA NA NA 
-

1 ,2,3,4,7 ,8-HEXACHLORODIBENZOFURAN NA NA NA NA NA 

1 ,2, 3,6, 7,8-HEXACHLORODIBENZO-P-OIOXIN NA NA NA NA 
f--

NA 

1 ,2,3,6, 7,8-HEXACHLORODIBENZOFURAN NA NA NA NA NA 
-~ --

1 ,2,3, 7 ,8,9-HEXACHLORODIBENZO-P-OIOXIN NA NA NA NA NA 

1 ,2,3, 7 ,8,9-HEXACHLORODIBENZOFURAN NA NA NA NA NA 

1 ,2,3,7,8-PENTACHLOROOIBENZO-p-OIOXIN NA NA NA NA NA 

1 ,2,3, 7 ,8-PENTACHLORODIBENZOFURAN NA NA NA NA NA 

2,3,4,6, 7,8-HEXACHLORODIBENZOFURAN NA NA NA NA NA 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA NA NA NA NA 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA NA NA NA NA 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA 

OCTACHLORODIBENZO-p-DIOXIN NA NA NA NA NA 

OCTACHLORODIBENZOFURAN NA NA NA NA NA 

PENTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA NA NA NA NA 

PENTACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA 

EXPLOSIVES - UNITS: UG/KG 

NO DETECTED COMPOUNDS 

50SB02 

LH50SB02(5-7) 

10/13/1995 

5.00 

NA 
-

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
-

NA 

NA 

NA 

NA 

NA 

NA 

NA 
' NA 

NA 

NA 

NA 

NA 

NA 

NA 

---- 0 
1\.) 
00 
t~ 
~ 
rv 
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Pesticides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at Site 50 
Longhorn Army Ammunition Plant, Texas 

Location: 50SB03 50SB03 50SB03 50SB04 50SB04 
Sample Number: LH50SB03(1 0-12) LH50SB03(15-17) LH50SB03(5-7) LH50SB04(1 0-12) LH50SB04(15-17) 

Date Sampled: 10/13/1995 10/13/1995 10/13/1995 10/13/1995 10/13/1995 

Depth (ft.): 10.00 15.00 5.00 10.00 15.00 

PESTICIDES - UNITS: UG/KG 
p,p'-DDD NA NA NA NA NA 

p,p'-DDE NA NA NA NA NA 
--

p,p'-DDT NA NA NA NA NA 
~-~~~-~-~ --~-----~--- ~-------~--~-~-- ---- ----------- -- ------ ----- - ··-- ------ ------ ----- -------------------- ---

POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 

PCB-1254 (AROCHLOR 1254) NA NA NA NA NA 

DIOXINS AND FURANS - UNITS: NG/KG 

1,2,3,4,6, 7 ,8-HEPTACHLORODIBENZO-p-DIOXIN NA NA NA NA NA 

1,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN NA NA NA NA NA 

1,2,3,4, 7,8,9-HEPTACHLORODIBENZOFURAN NA NA NA NA NA 
-----

1,2,3,4, 7,8-HEXACHLORODIBENZO-p-DIOXIN- NA NA NA NA NA 
-

1 ,2,3,4, 7,8-HEXACHLORODIBENZOFURAN NA NA NA NA NA 

1 ,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN NA NA NA NA NA 

1,2,3,6,7,8-HEXACHLORODIBENZOFURAN NA NA NA NA NA 

1 ,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN NA NA NA NA NA 

1,2,3, 7 ,8,9-HEXACHLORODIBENZOFURAN NA NA NA NA NA 

1 ,2,3, 7 ,8-PENTACHLORODIBENZO-p-DIOXIN NA NA NA NA NA 

1,2,3,7,8-PENTACHLORODIBENZOFURAN NA NA NA NA NA 
-~ r-· 

2,3,4,6,7,8-HEXACHLORODIBENZOFURAN NA NA NA NA NA 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA NA NA NA NA 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA NA NA NA NA 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA 

OCTACHLORODIBENZO-p-DIOXIN NA NA NA NA NA 

OCTACHLORODIBENZOFURAN NA NA NA NA NA 

PENTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA NA NA NA NA 

PENTACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA 

EXPLOSIVES - UNITS: UG/KG 

NO DETECTED COMPOUNDS 

50SB04 
LH50SB04(5-7) 

10/13/1995 

5.00 

NA 

NA 
NA 

------------- --------- ---

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

· NA 

NA 

NA 

NA 

NA 

NA 

NA 

50SB06 
50SB06(0-0.5) 

07/28/1998 

0.00 
------

ND [3.6) U 

10 

13 
- ---

79 

174.641 

25.687 

1.313 

1.362 

22.331 

5.608 

2.131 

3.097 

0.507 

0.758 
I 

10.89 J 
3.112 

421.545 

27 

53.46 

48.373 

2295.8 

69.725 

1.102 

28.595 

0 
l\:) 

00 
l'v 
-...} 
w 



0 
0 
0. 
U1 
(J1 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at Site 50 
Longhorn Army Ammunition Plant, Texas 

Location: 50SB06 50SB06 50SB06 50SB06 50SB06 

Sample Number: 50SB06(0-0.5)DLFD 50SB06(0-0.5)FD 50SB06(1-3) 50SB06(3-5) 50SB06(3-5)DLFD 

Date Sampled: 07/28/1998 07/28/1998 07/28/1998 07/28/1998 07/28/1998 
Depth (ft.): 0.00 0.00 1.00 3.00 3.00 

--
PESTICIDES - UNITS: UG/KG 
p,p'-000 NO [3.6] U NA 7.1 18 16 
p,p'-DDE NO [3.6] U NA 25 43 45 
p,p'-DDT 

---- 41 --1------ 31 NO [3.6] U NA 9 
-------f----------------- -------~--~------ ------- ----------- ·----------

POLYCHLORINATED BIPHENYLS -UNITS: UG/KG ·-· 

PCB-1254 (AROCHLOR 1254) NA NA 130 430 NA 
-

DIOXINS AND FURANS -UNITS: NG/KG 

1 ,2,3,4,6, 7 ,8-HEPT ACHLORODIBENZO-p-DIOXIN NA 173.056 60.155 23.842 NA 
---

1 ,2,3,4,6, 7 ,8-HEPTACHLORODIBENZOFURAN NA 22.571 12.273 4.704 NA 

1 ,2,3,4,7,8,9-HEPTACHLORODIBENZOFURAN NA NO [5.88] U NO [2.759) U NO [1.378] U NA 

1 ,2,3,4, 7,8-HEXACHLORODIBENZO-p-DIOXIN NA NO [1.204] U NO [1.05] U NO [1.037] U NA 
---

1 ,2,3,4, 7 ,8-HEXACHLORODIBENZOFURAN NA 23.435 12.218 1.918 NA 

1 ,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN NA 3.329 1.32 NO (0.579] U NA 

1 ,2,3,6, 7 ,8-HEXACHLORODIBENZOFURAN NA NO [2.56] U NO [0.632] U NO (0.244] U NA 

1 ,2,3, 7 ,8,9-HEXACHLORODIBENZO-P-DIOXIN NA NO [0.799] U NO [0.696] U NO [0.688] U NA 

1 ,2,3,7,8,9-HEXACHLORODIBENZOFURAN NA NO [4.178] U NO [1.032] U NO [0.399] U NA 

1 ,2,3, 7 ,8-PENTACHLORODIBENZO-p-DIOXIN NA NO [0.967] U NO [0.603] U NO [0.752] U NA 

1 ,2,3, 7 ,8-PENTACHLORODIBENZOFURAN NA NO [0. 727] UJ NO [0.339] U NO [0.293) U NA 

2,3,4,6,7,8-HEXACHLORODIBENZOFURAN NA NO (3.75] U NO [0.926] U NO [0.358] U NA 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA 432.182 118.274 23.842 NA 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) NA 22.571 12.273 4.704 NA 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA 32.604 4.625 NO [0.579] U NA 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) NA 5.914 17.6 4.024 NA 

OCTACHLORODIBENZO-p-DIOXIN NA 3177.872 3066.433 1327.937 NA 

OCTACHLORODIBENZOFURAN NA 78.892 57.872 17.897 NA 

PENTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA NO (0.967] U NO [0.603) U NO [0.752) U NA 

PENTACHLORINATED DIBENZOFURANS, (TOTAL) NA 32.695 9.479 1.524 NA 

EXPLOSIVES - UNITS: UG/KG 

NO DETECTED COMPOUNDS NA NA NA 

50SS01 50SS01 

LH50SS01 (000.0) LH50SS01 (000.0) 

02/20/1996 10/13/1995 

0.00 0.00 

NA NA 
NA NA 

----------1-------------
NA NA 

--~---- ------------ ------------ ·-- - ------

NA NA 

NA NA 
--

NA NA 

NA NA 

NA NA 

NA NA 

NA 
--r------------

NA 
--

NA NA 

NA NA 

NA NA 
-- ---------

NA NA 

NA NA 

NA NA 

NA NA 

NA· NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
---~--

NA NA 

0 
N 
00 
l'...::> 
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Pesticides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at Site 50 
Longhorn Army Ammunition Plant, Texas 

Location: 50SS02 50SS02 50SS03 50SS03 50SS04 

Sample Number: LH50SS02(000.0) LH50SS02(000.0) LH50SS03(000.0) LH50SS03(000.0) LH50SS04(000.0) 

Date Sampled: 02/20/1996 10/13/1995 02/20/1996 10/13/1995 02/20/1996 

Depth (ft.): 0.00 0.00 0.00 0.00 0.00 

PESTICIDES -UNITS: UG/KG 

p,p'-DDD NA NA NA NA NA 

p,p'-DDE NA NA NA NA NA 

p,p'-DDT NA NA NA NA NA 
-- ---~---·-

POLYCHLORINATED BIPHENYLS • UNITS: UG/KG ,_ 

PCB-1254 (AROCHLOR 1254) NA NA NA NA NA 

DIOXINS AND FURANS- UNITS: NG/KG 

1,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN NA NA NA NA NA 

1,2,3,4,6, 7,8-HEPTACHLORODIBENZOFURAN NA NA NA NA NA 

1,2,3,4,7,8,9-HEPTACHLORODIBENZOFURAN NA NA NA NA NA 

1,2,3,4,7,8-HEXACHLORODIBENZO-p-DIOXJN NA NA NA NA NA 

1,2,3,4,7,8-HEXACHLORODIBENZOFURAN NA NA NA NA NA 

1,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN NA NA NA NA NA 
-

1,2,3,6,7,8-HEXACHLORODIBENZOFURAN NA NA NA NA NA 
-~ 

1,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN NA NA NA NA NA 

1,2,3,7,8,9-HEXACHLORODIBENZOFURAN NA NA NA NA NA 

1,2,3,7,8-PENTACHLORODIBENZO-p-DIOXIN NA NA NA NA NA 

1,2,3,7,8-PENTACHLORODJBENZOFURAN NA NA NA NA NA 

2,3,4,6,7,8-HEXACHLORODIBENZOFURAN NA NA NA NA NA 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA NA NA NA NA 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA NA NA NA NA 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA 

NA NA NA NA 
\----

OCTACHLORODIBENZO-p-DIOXIN NA 

OCTACHLORODIBENZOFURAN NA NA NA NA NA 

NA NA PENTACHLORJNATED DIBENZO-p-DIOXINS, (TOTAL) NA NA NA 
--

PENTACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA 

EXPLOSIVES - UNITS: UG/KG 

NO DETECTED COMPOUNDS 

50SS04 

LH50SS04(000.0) 

10/13/1995 

0.00 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
--

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
-----------

NA 

NA 
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Pesticides, PCBs, Dioxins/Furans, and Explosives 'in Soil Samples at Site 50 
Longhorn Army Ammunition Plant, Texas 

Location: 50SS05 50SS05 50SS07 
Sample Number: LH50SS05(000.0) LH50SS05(000.0) 50SS07(0-0.5) 
Date Sampled: 02/20/1996 10/13/1995 07/28/1998 
Depth (ft.): 0.00 0.00 0.00 

PESTICIDES - UNITS: UG/KG 
·~-

p,p'-000 NA NA NO [3.6) U 
p,p'-DDE NA NA NO [3.6) U 
p,p'-DDT NA NA NO [3.6] U 

POLYCHLORINATED BIPHENYLS -UNITS: UG/KG ... 

PCB-1254 (AROCHLOR 1254) NA NA NO [36] U 

DIOXINS AND FURANS - UNITS: NG/KG 

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN NA NA 10.885 

1,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN NA NA 1.393 

1 ,2,3,4, 7,8,9-HEPT ACHLORODIBENZOFURAN NA NA NO [0.48] U 

1,2,3,4,7 ,8-HEXACHLORODIBENZO-p-DIOXIN NA NA NO [0.629] U 

1 ,2,3,4,7,8-HEXACHLORODIBENZOFURAN NA NA 0.622 

1 ,2,3,6, 7 ,8-HEXACHLORODIBENZO-P-DIOXIN NA NA NO [0.351] U 

1,2,3,6,7 ,8-HEXACHLORODIBENZOFURAN NA NA NO [0.206) U 

1 ,2,3, 7 ,8,9-HEXACHLORODIBENZO-P-DIOXIN NA NA NO [0.417) U 

1,2,3,7,8,9-HEXACHLORODIBENZOFURAN NA NA NO [0.337] U 
1,2,3,7,8-PENTACHLORODIBENZO-p-DIOXIN NA NA NO [0.389] U 

1 ,2,3, 7 ,8-PENTACHLORODIBENZOFURAN NA NA NO [0.269) U 
2,3,4,6,7,8-HEXACHLORODIBENZOFURAN NA NA NO [0.302) U 
HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA NA 10.885 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) NA NA 1.393 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA NA NO [0.351] U 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) NA NA 1.434 

OCTACHLORODIBENZO-p-DIOXIN NA NA 437.213 

OCTACHLORODIBENZOFURAN NA NA 2.927 

PENTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA NA NO [0.389] U 

PENTACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NO [0.281) U 

EXPLOSIVES - UNITS: UG/KG 

NO DETECTED COMPOUNDS -----

•• 

0 
l\:) 

00 
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en 
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Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

METALS- UNITS: UG/KG 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 

50SB01 

LH50SB01 (1 0-12) 

10/13/1995 

10.00 

6120000 

NO (6800] U 

2500 

283000 

1900 

NO [570] U 

1780000 

11000 

18100 

15000 

14400000 

25100 

1930000 

354000 

NO [110] U 

26200 

630000 

NO [600] U 

ND [1100] U 

560000 

NA 

NO [600] U 

28800 

39000 

50SB01 

LH50SB01(15-17) 

10/13/1995 

15.00 

6060000 

NO {6900] U 
ND [600] U 

68100 

940 

NO [580] U 

1880000 

14200 

8600 

9000 

10700000 

4860 

2070000 

54600 

NO [120] U 

23100 

650000 

NO [600] U 

ND [1200] U 

650000 

NA 

NO [600] U 

10000 

47000 

Metals in Soil Samples at Site 50 
Longhorn Army Ammunition Plant, Texas 

50SB01 50SB02 50SB02 

LH50SB01(5-7) LH50SB02(1 0-12) LH50SB02(15-17) 
10/13/1995 10/13/1995 10/13/1995 

5.00 10.00 15.00 

8710000 6310000 9990000--

NO {7000] U NO [7000] U NO {7400] U 

1900 590 4900 
-- ---r---------------

86800 69000 129000 

840 1700 '" 2700 

NO [580] U NO [590] U ,ND [620] U 

1370000 1760000 2370000 

12000 15700 27200 

12600 11000 45100 

6700 16000 26500 

9940000 15500000 47800000 

7320 9140 J 33000 J 
1560000 2210000 2540000 

71700 68200 420000 

NO [120] U NO [120] U NO [120] U 

15900 26100 59500 

630000 640000 900000 

NO [600] U NO [600] U ND [600] U 

NO [1200] U NO [1200] U NO [1200] U 

300000 590000 780000 

NA NA NA 

ND [600] U ND[600] lf- NO [600] U 

16900 27200 49900 

32000 47000 103000 

505802 

LH50SB02(5-7) 

10/13/1995 

5.00 

5520000 

NO {6900] U 
3000 

t---------~ -------
871000 

1200 

NO [580] U 

1240000 

7400 

32600 

6200 

8040000 

8440 J 
1570000 

196000 

NO [120] U. 

16400 

NO [578000] U 

NO [600] U 

ND [1200] U 

270000 

NA 
NO [600] U 

15900 

33000 

50SB03 50SB03 

LH50SB03(1 0-12) LH50SB03(15-17) 

10/13/1995 10/13/1995 

10.00 15.00 

----
8120000 8100000 

-~-

NO [6900] U NO [7200] U 
1400 

--r------------------ --- ------
900 

f------- -----· ·- ------ -------------
109000 121000 

1800 830 

NO {580] U NO [600] U 

1720000 1850000 

14700 14800 
-· 

22200 13000 

12000 15000 

14500000 16200000 

9610 J 10500 J 
2250000 2590000 

126000 125000 

NO [120] U NO [120] U 

26200 29400 

780000 880000 

ND [600] U NO [600] U 

NO [1200] U NO [1200] U 

500000 630000 

NA NA 
NO [600] U . NO [600] U 

21800 22300 

53000 68100 

0 
1\.:) 

00 
t'..:> 
-..1 
.....,J 
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Location: 
Sample Number: 
Date Sampled: 
Depth (ft.): 
METALS- UNITS: UG/KG 
ALUMINUM 

ANTIMONY 
ARSENIC 

--
BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, TOTAL 

COBALT 

COPPER 
-

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 
SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 

50SB03 

LH50SB03( 5-7) 
10/13/1995 

5.00 

9310000 
NO [6500] U 

2300 
52500 

ND [550] U 

ND [550] U 

1100000 
11000 
7300 
5800 

9640000 
7630 J 

1310000 
30400 

NO [110] U 

11000 
NO (545000] U 

ND (500] U 

NO [1100] U 
170000 

NA 

ND (500] U 
16800 
25000 

50SB04 

LH50SB04(1 0-12) 
10/13/1995 

10.00 

5330000 
NO [6800] U 

ND (600] U 
161000 

910 
ND [570] U 

1520000 
8300 
10000 
7400 

5140000 
8960 J 

1340000 
165000 

ND [110] U 
11200 

610000 
ND [600] U 

ND [1100] U 
520000 

NA 

ND (600] U 
14300 
17000 

Metals in Soil Samples at Site 50 
Longhorn Army Ammunition Plant, Texas 

50SB04 50SB04 50SB06 
LH50SB04(15-17) LH50SB04(5-7) 50SB06(0-0.5) 

10/13/1995 10/13/1995 07/28/1998 
15.00 5.00 0.00 

4450000 11400000 6600000 
NO [7000] U ND [6500] U ND [6420] R 
ND [600] U 2300 5440 

~-- 456000~-- - ----------
43200 58000 

ND (590] U ND [540] U ND [535] U 

ND [590] U ND [540] U ND [535] U 

1710000 960000 3100000 
7000 12400 23000 
9000 8000 ND [5300] U 
7400 7500 4300 

4340000 11000000 25000000 
8400J 5840 J 29600 

1590000 1720000 740000 
257000 30200 224000 

ND [120] U ND [110] U ND [110] U 
13400 13500 6000 

600000 720000 NO [530000] U 

ND [600] U ND [500] U 2140 
ND [1170] U ND [1100] U ND [1100] U 

560000 130000 NO [530000] U 

NA NA 6200 
ND [600] U ND [500] U ND [535] U 

9200 21000 44000 
28000 36000 24000 
--

50SB06 50SB06 50SS01 
50SB06(1-3) 50SB06(3-5) LH50SS01 (000.0) 
07/28/1998 07/28/1998 10/13/1995 

1.00 3.00 0.00 

6000000 11000000 290000 
ND [6340] R ND [6410] R ND [6200] U 

3290 6100 --- ~[)_!~~g!~------------ ------ -·-····-·- ------··-

69000 140000 4100 
NO [529] U 966 ND [520] U 
ND [529] U ND [534] U ND [520] U 

-----
1500000 2100000 ND [103000] U 
14000 25000 2500 

ND [5300] U 13000 ND [1000] U 
5550 11400 ND [2100] U 

--
13000000 22000000 1050000 

25300 26200 3100 J 
ND [530000] U 850000 ND [1 03000] U 

149000 562000 -+--- 3300 --

ND [110] U ND [110] U ND [100] U 
------.--

5600 10000 1100 
540000 1000000 ND [516000] U 

1450 2610 ND (500] U 
NO [1000] U ND [1100] U ND [1000] U 

NO [530000] U ND (530000] U ND [103000] U 
6100 12000 NA 

NO [529] U ND [534] U ND [500] U 
39000-------

24000 3300 
----

24000 38000 ND [5200] U 

50SS02 
LH50SS02(000.0) 

10/13/1995 

0.00 

6310000 
ND [6800] U 

5300 
--------~------

73900 
NO [570] U 

ND [570] U 

I 1820000 
17000 
3100 
4300 

18400000 

f---~~~~~; • 
187000 

- ~'?-~!-~---
4000 

ND [566000] U 

ND [600] U 
NO [1100] U 

ND [113000] U 
NA ----

ND [600] U 
32300 
22000 

0 
~ 
00 

""' ~ co 
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Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

METALS- UNITS: UG/KG 
ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 
--

CALCIUM 

CHROMIUM, TOTAL 

COBALT 

COPPER 
--

IRON 

LEAD 

MAGNESIUM 
·--

MANGANESE 
--

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 
-

THALLIUM 

VANADIUM 

ZINC 

50SS03 50SS04 
LH50SS03(000.0) LH50SS04(000.0) 

10/13/1995 10/13/1995 

0.00 0.00 

6880000 5310000 

NO [6600] U NO [6700] U 

3600 4800 

69600 82500 

ND [550] U 570 

ND [550] U NO [560] U 
-~~-··· ·-----·~~- -·-

1920000 1000000 

23300 13500 

5300 8500 

5900 6900 

19000000 10100000 

30000 J 28600 J 
470000 320000 

300000 463000 

NO [110] U ND [110] U 

6500 5100 

ND [546000] U ND [561 000] U 

NO [500] U NO [600] U 

NO [1100] U NO [1100] U 

ND [1 09000] U ND [112000] U 

NA NA 

ND [500] U ND [600] U 

31000 22200 

30000 26000 

Metals in Soil Samples at Site 50 
Longhorn Army Ammunition Plant, Texas 

50SS05 50SS07 
LH50SS05(000.0) 50SS07(0-0.5) 

10/13/1995 07/28/1998 

0.00 0.00 

11100000 4900000 

ND [7100] U NO [6450) R 

4500 6530 

109000 53000 

NO [600] U 594 

NO [600] U 
'----------

ND [538] U 
>----··-- ----

2160000 1100000 

14000 38000 

6000 5600 

7900 NO [2690] U 

12300000 31000000 

15000 J 15400 

990000 NO [540000] U 

108000 381000 

NO [120] U ND [110] U 

9900 5100 

670000 NO [540000] U 

NO [600] U 2920 

ND [1200] U ND [1100] U 

NO [119000] U ND [540000] U 

NA ND [5400] U 

NO [600] U ND [538] U 

25600 60000 

30000 13000 

0 
l\:) 

00 
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-J 
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Location: 
~- --
Sample N w ii ber: 

Date Sampled: 
Depth (ft.): 

ANIONS -UNITS: UG/KG 
PERCHLORATE 

\' 

50S808 50S$08 
50S808(0-0.5) 50S808(1-2) 

05/30/2000 05/30/2000 
0.00 1.00 

ND [5.56] U 33 

50S809 

Anions in Soil Samples at Site 50 
Longhorn Army Ammunition Plant, Texas 

50S809 
50S809(0-0.5) 50S809(1-2) 

05/30/2000 05/30/2000 
0.00 1.00 

30 36.1 
I 

0 

"' Q!) 

r" co 
0 



0 
0 
0 
Ul m 

Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 
ACETONE 

METHYL ETHYL KETONE (2-BUTANONE) 
METHYLENE CHLORIDE 

~- ---~ ---- -·- ---------~---------

P-CYMENE (p-ISOPROPYL TOLUENE) 

TRICHLOROETHYLENE (TCE) 

cis-1,2-DICHLOROETHYLENE 

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 

NO DETECTED COMPOUNDS 
..... 

VOCs and SVOCs in Sediment Samples at Site 50 
Longhorn Army Ammunition Plant, Texas 

50SD01 50SD02 50SD03 50SD04 

LH50SD01 (0-1) LH50SD~2(0-1) 50SD03 50SD04 

11/29/1995 11/29/1995 11/12/1998 11/11/1998 

0.00 0.00 0.00 0.00 

NO [13] U NO [13] U NO [29] U 5.2 

NA NA NO [29] U NO [31] U 
ND[6]U NO [7] U NO [7.2] U NO [7.8] U 

50SD05 

50SD05 

11/11/1998 

0.00 

1.7 
NO [27] U 

5.4 ----- ---------- ----- --~- -------~ - ----------- --- --- ------ ------------ -------------- ... ---
NO [6] U NO[?] U NO [7.2] U NO [7.8] U 14 

ND[6] U 33 NO [1~] U NO [16] U NO [14] U 

ND[6) U 115 NO [7.2] U NO [7.8] U NO [6.8] U 

--------~ ------- ---------~ 

50SD06 50SD07 

50SD06 50SD07 
11/10/1998 11/11/1998 

0.00 0.00 

NO [28] U NO [29] U 

NO [28] U NO [29] U 
NO (6.9] U 4.4 
---~-------.~ -------------
NO [6.9] U NO [7.3] U 

0.77 NO [15] U 

NO [6.9] U NO [7.3] U 

--- -~ ---- ... 

50SD08 

50SD08 

11/11/1998 

0.00 

11 

2.4 

5.7 
----- -----·--
NO [8.1] U 

NO [16] U 

NO [8.1] U 

-

0 
l\:) 

00 
l\.) 
00 
~ 
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Pesticides, PCBs, Dioxins/Furans, and Explosives in Sediment Samples at Site 50 
Longhorn Army Ammunition Plant, Texas 

Location: 50SD01 50SD02 50SD03 50SD04 50SD05 50SD06 50SD06 

Sample Number: LH50S001 (0-1) LH50SD02(0-1) 50SD03 50SD04 50SD05 50SD06 50SD06 

Date Sampled: 11/29/1995 11/29/1995 11/12/1998 11/11/1998 11/11/1998 11/10/1998 11/11/1998 

Depth (ft.): 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

PESTICIDES -UNITS: UG/KG 
p,p'-DDD NA NA NA NA NA NO [4.6) U NA 
p,p'-DDT NA NA NA NA NA NO [4.6] U NA r---

·---~-------·- -------- ---- ----
POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 

NO DETECTED COMPOUNDS NA NA NA NA NA NA 

DIOXINS AND FURANS - UNITS: NG/KG 

1,2,3,4,6, 7 ,8-HEPTACHLORODIBENZO-p-DIOXIN NA NA NA NA NA NA 2.141 

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN NA NA NA NA NA NA 0.31 

1 ,2,3,4,7,8-HEXACHLORODIBENZOFURAN NA NA NA NA NA NA 0.53 
- .. 

2,3, 7,8-TETRACHLORODIBENZOFURAN NA NA NA NA NA NA NO [0.128] U 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA NA NA NA NA NA 4.568 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA NA 0.75 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA NA NA NA NA NA ND [0.118) UJ 
NA---

HEXACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA 0.74 
--

OCTACHLORODIBENZO-p-DIOXIN NA NA NA NA NA NA 114.239 

OCTACHLORODIBENZOFURAN NA NA NA NA NA NA 0.752 

EXPLOSIVES -UNITS: UGJKG --
NO DETECTED COMPOUNDS NA 

--

50SD07 

50SD07 

11/11/1998 

0.00 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

I NA 

NA 
---

I 

50SD08 

50SD08 

11/11/1998 

0.00 

2.7 

3 

2.015 

NO [0.105] U 

0.22 

0.299 

6.63 

NO [0.105] U 

0.73 

ND [0.09] U 

44.351 

0.391 

! 

0 
N 
00 
l\) 
00 
N 
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Pesticides, PCBs, Dioxins/Furans, and Explosives in Sediment Samples at Site 50 
Longhorn Army Ammunition Plant, Texas 

Location: 50SD08 
Sample Number: 50SD08FD 
Date Sampled: 11/11/1998 
Depth (ft.): 0.00 

PESTICIDES - UNITS: UG/KG 

p,p'-DDD NA 
p,p'-DDT NA 

POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 

NO DETECTED COMPOUNDS NA 

DIOXINS AND FURANS - UNITS: NG/KG 

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN NA 

1 ,2,3,4,6, 7 ,8-HEPTACHLORODIBENZOFURAN NA 

1 ,2,3,4, 7,8-HEXACHLORODIBENZOFURAN NA 

2, 3, 7,8-TETRACHLORODIBENZOFURAN 0.386 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) NA 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) NA 

OCTACHLORODIBENZO-p-DIOXIN NA 

OCTACHLORODIBENZOFURAN NA 

I 
I 

EXPLOSIVES -UNITS: UG/KG 

NO DETECTED COMPOUNDS NA 
- -- --

0 
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Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

METALS- UNITS: UG/KG 

ALUMINUM 
ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

TIN 

VANADIUM 

ZINC 

505001 

LH50SD01(0-1) 

11/29/1995 

0.00 

5040000 
ND [7800] UJ 

1200 
88000 
1900 

NO [650) U 

1750000 
8200 
7700 
14000 

15500000 
8020 J 

1660000 
131000 J 

NO [130) U 
24000 

NO [647000) U 

NO [600) U 

NO [1300) U 

230000 
NA 

NO [600) U 

NA 

22000 
40000 

--

505002 

LH50SD02(0-1) 

11/29/1995 

0.00 

2600000 
ND [7900] UJ 

2900 
19800 

NO [660) U 

NO [660] U 

480000 
17600 
4100 
3800 

13000000 
7740 J 
450000 
72800 J 

NO [130] U 

6400 
NO [656000] U 

NO [600] U 

NO [1300] U 

NO [131000] U 
·------
NA 

NO [1300] U 

NA 

21400 
32000 

Metals in Sediment Samples at Site 50 
Longhorn Army Ammunition Plant, Texas 

505003 505004 505005 505006 
505003 505004 505005 505006 

11/12/1998 11/11/1998 11/11/1998 11/10/1998 

0.00 0.00 0.00 0.00 

5600000 9200000 7700000 7100000 
ND [8680] R NO [9360] R ND [8130] R NO [8300] UJ 

3510 6990 5630 2640 
----------·- -··---- -----~--- --------=c·--- --------

91000 200000 310000 78000 
NO [724] U 938 153Q. NO [692] U 

NO [724] U 923 NO [678] U NO [692] U 

1500000 1500000 2300000 870000 
10000 31000 59000 11000 
12000 10000 31000 NO [6900] U 

10000 24200 10200 5660 
13000000 19000000 40000000 10000000 

38400 28600 71700 10400 
NO [720000) U NO [780000] U 1800000 1100000 

482000 J 435000 1120000 95000 J 

NO [140) U NO [160) U NO [140] U NO (140) U 

NO (5800) U 11000 24000 NO [5600) U 

1400000 J 950000 2900000 1100000 J 

2540 3440 1500 NO [1380] U 

NO [1400) U NO [1600] U NO [1300] U NO [1400) U 
-------------

NO [720000] U 900000 780000 NO [690000] U 

NO [7200) U 12000 31000 NO [6900] U 

NO [724] U NO [780) U NO [678] U NO [692) U 

NO [14000) U NA NA NA-

22000 31000 54000 19000 
32000 570000 63000 30000 

505007 505008 
505007 505008 

11/11/1998 11/11/1998 

0.00 0.00 

8600000 7600000 
NO [8770] R 

~-

NO [9740] R 
2250 14200 

1------------ -----~---- -----·----
270000 160000 

985 2660 
NO [731) U NO [812] U 

5500000 4900000 
18000 18000 J 
16000 --'-----22000 

17600 10200 
15000000 28000000 

--
12600 59200 J 

5000000 930000 
336000 528000 

NO [150) U NO [160) U 
37000 20000 

2300000 2100000 
NO [1460) U 2060 
NO [1500) U NO [1600) U 

NO [730000] U NO [81 0000] U 
82000 22000 

NO [731) U NO [812) U 
--·--+--

NA NA 
23000 -~ f---- 71000 
80000 36000 

505008 
50SD08LFD 

11/11/1998 

0.00 

8500000 
NO [48700) R 

19300 
------~---··-· 

200000 
NO [4060] U 

NO [4060) U 

5600000 
20000 J 

NO [41000] U 

NO [20300] U 

33000000 
70200 J 

NO [41 00000] U 

605000_j 
NA 

NO [32000) U 

NO [41 00000) U 

NO [8120] U 

NO [8100] U 

NO [4100000) U 

NO [41000] U 

ND [4060] U 

NA 

81000 
42000 

0 
l\:) 

00 
l\) 
00 
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Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

ANIONS - UNITS: UG/KG 
CYANIDE 

PHYSICAL PROPERTIES - UNITS: MG/KG 

TOTAL ORGANIC CARBON 

50SD03 

50SD03 

11/12/1998 

0.00 

Anions and Physical Properties in Sediment Samples at Site 50 
Longhorn Army Ammunition Plant, Texas 

50SD04 50SD05 50SD06 50SD07 50SD08 
50SD04 50SD05 50SD06 50SD07 50SD08 

11/11/1998 11/11/1998 11/10/1998 11/11/1998 11/11/1998 
0.00 0.00 0.00 0.00 0.00 

ND [723.8] U ND [780.4] U 947.9 ND [691.5] UJ ND [731.4] U ND [812] U 

201000 345000 785000 509000 397000 511000 

0 
N 
00 
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Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS -UNITS: UG/L 

ACETONE 

TRICHLOROETHYLENE (TCE) 

cis-1,2-0ICHLOROETHYLENE 

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/L 
------~--------------

2,6-0INITROTOLUENE 

bis(2-ETHYLHEXYL) PHTHALATE 

VOCs and SVOCs in Surface Water Samples at Site 50 
Longhorn Army Ammunition Plant, Texas 

50SW03 50SW04 50SW05 50SW06 50SW07 50SW08 
50SW03 50SW04 50SW05 50SW06 50SW07 50SW08 

11/12/1998 11/11/1998 11/11/1998 11/10/1998 11/11/1998 11/11/1998 
0.00 0.00 0.00 0.00 0.00 0.00 

2.9 ND[5] U NO [5] U ND[5) U ND[5] U NO [5] U 
4.4 ND[1] U 12 NO [1] U NO [1] U NO [1) U 

N0[1] U N0[1] U 3.3 NO [1) U NO [1) U 
r---c----

NO [1) U 
-- --

NO [10) U NO [10] UJ 11 ND [10) U NO [10] U NO [10] U 

7.3 ND [10] UJ NO [10] U ND (10) U NO [10] U NO [10] U 

0 
l\) 

00 
l'..J 
00 
m 
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Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

PESTICIDES - UNITS: UG/L 

NO DETECTED COMPOUNDS 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Surface Water Samples at Site 50 
Longhorn Army Ammunition Plant, Texas 

50SW03 50SW04 soswos 50SW06 50SW06 50SW06 50SW07 

50SW03 50SW04 soswos 50SW06 50SW06 50SW06FD 50SW07 

11/12/1998 11/11/1998 11/11/1998 11/10/1998 11/11/1998 11/11/1998 11/11/1998 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 

NA NA NA NA NA NA 

POLYCHLORINATED BIPHENYLS - UNITS: UG/L 

50SW08 

50SW08 

11/11/1998 

0.00 

---NA- -----------

NO DETECTED COMPOUNDS NA NA NA NA NA 

DIOXINS AND FURANS - UNITS: PG/L 

1,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN NA NA NA NA • 9.8 8.043 J NA ND[1.181]U 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA NA NA NA 17.74 J 15.647 NA 2.691 

OCT ACHLORODIBENZO-p-DIOXIN NA NA NA NA 369.214 320.267 J NA 63.162 

EXPLOSIVES -UNITS: UG/L 

NO DETECTED COMPOUNDS NA NA 
- ·-

50SW08 

50SW08FD 

11/11/1998 

0.00 

NA 

r----------NA 

NO [3. 765] UJ 

ND [3.765] U 

68.698 J 

NA 
---

50SW08 

50SW08REFD 

11/11/1998 

0.00 

NA 

NA 

NA 

NA 

NA 
! 

_I 

I 

0 
N 
00 
N 
00 
-J 
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Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

METALS - UNITS: UG/L 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

TIN 

VANADIUM 

ZINC 

50SW03 

50SW03 

11/1211998 

0.00 

11000 

54 

13 

290 

1.4 

ND [0.8) U 

11000 

10 

ND [50] U 

44 

12000 

69 

NO [5000) U 

1200 

NO [0.2] U 

ND [40) U 

ND (5000] U 

ND[5] U 

ND (10] U 

NO [5000] U 

ND [50] U 

1.7 J 

ND [100] U 

ND [50] U 

140 
--

50SW04 50SW05 

50SW04 50SW05 

11/11/1998 11/11/1998 

0.00 0.00 

1100 1800 

15 5 

ND (10] U ND (10] U 
~o-[2oo]u ND [200] U 

ND [0.5] U ND (0.5) U-
ND (0.8) U ND (0.8) U 

7200 11000 

ND [10] U ND (10] U 

ND [50) U ND (50] U 

NO [25] U ND [25] U 

1500 2700 

5 5 

ND [5000] U ND [5000] U 

205 35 

NO (0.2] U NO [0.2) U 

ND[40JU r--ND [40] U 

ND [5000] UJ ND [5000] UJ 

ND[5]U ND [5) U 

ND [10] U ND [10] U 

NO [5000] U 8400 

ND (50] U 80 

ND[1]U ND [1] U 

NO [100] U ND (100) U 

ND [50] U ND [50] U 

470 20 
---

Metals in Surface Water Samples at Site 50 
Longhorn Army Ammunition Plant, Texas 

50SW06 50SW07 50SW08 50SW08 
50SW06 50SW07 50SW08 50SW08AFD 

11/10/1998 11/11/1998 11/11/1998 11111/1998 
0.00 0.00 0.00 0.00 

4600 1700 3300 NA 
- -

9 29 ND[5]U NA 
ND [10] U ND [10] U _!J_!?_I1Ql_!! -- NA 

~D(200JU ND[200JU 
--~--·--------- ·------

ND [200] U NA 
c--~m (0.51 u ND (0.5) U ND [0.5) U NA-

ND [0.8) U ND [0.8] U ND (0.8] U NA 

9400 11000 15000 NA 

ND (10) U ND [10] U NO [10] U NA 
ND [50) U ND (50] U NO [50] U NA 

---
ND [25] U 29 NO (25] U NA 

4900 2800 1800 NA 

3 6 4 NA 

ND [5000] U ND [5000) U NO [5000) U NA 

100 44 19 NA 

NO [0.2] U NO [0.2) U ND [0.2] U NA 

ND [40) U ND [40] U ND [40] U NA 

ND [5000] UJ ND [5000) UJ ND [5000] UJ NA 

ND [5] U NO [5] U ND [5] U NA 

ND [10) U ND [10] U ND [10] U NA 

7600 9000 NO [5000] U NA 

60 80 ND [50) U NA 

1.6 N0[1] U 1.7 46 

ND [100] U NO [100] U NO [100] U NA 

NO (50] U ND [50] U NO [50) U NA 

30 30 ND [20) U NA 

50SW08 

50SW08LFD 

11111/1998 

0.00 

3400 

57 

ND[50] U 
------- ---------· ----
NO [1000) U 

r----- ··--- ---
NO [2.5) U 

ND[4]U 

NO [25000) U 

ND [50] U 

NO (250] U 

NO [125] U 

1800 

42 

ND [25000] U 
------------

ND [75] U 

NA 

ND (200] U 

ND (2SOOO] UJ 

ND [25} U 

ND [50] U 

NO [25000] U 

ND [250] U 

NA 

ND [500] U 

NO [250] U 

NO [100] U 

0 
l'V 
00 

"" 00 
00 
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Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

ANIONS -UNITS: UG/L 
CYANIDE 

PHYSICAL PROPERTIES -UNITS: MG/L 

HARDNESS (AS CaC03) 

Anions and Physical Properties in Surface Water Samples at Site 50 
Longhorn Army Ammunition Plant, Texas 

50SW03 50SW04 50SW05 50SW06 50SW07 50SW08 
50SW03 50SW04 50SW05 50SW06 50SW07 50SW08 

11/12/1998 11/11/1998 11/11/1998 11/10/1998 11/11/1998 11/11/1998 
0.00 0.00 0.00 0.00 0.00 0.00 

NO [10] UJ NO [10] UJ 11 NO [10] UJ NO [10] UJ NO [10] UJ 

56 36 58 42 56 68 

0 
1\:) 

00 
N 
aJ) 
w 
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Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS- UNITS: UG/L 

1,1 ,2-TRICHLOROETHANE 

1, 1-DICHLOROETHANE 

1, 1-DICHLOROETHENE 

1 ,2,4-TRIMETHYLBENZENE 

1 ,2-DICHLOROBENZENE 

1 ,2-0ICHLOROETHANE 

1 ,4-0ICHLOROBENZENE 

ACETONE 

BENZENE 

CHLOROFORM 

ISOPROPYLBENZENE (CUMENE) 

METHYL ETHYL KETONE (2-BUTANONE) 

METHYLENE CHLORIDE 

NAPHTHALENE 

TETRACHLOROETHYLENE(PCE) 

TOLUENE 

TRICHLOROETHYLENE (TCE) 

VINYL CHLORIDE 

cis-1 ,2-0ICHLOROETHYLENE 

trans-1 ,2-DICHLOROETHENE 

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/L 

NO DETECTED COMPOUNDS 

VOCs and SVOCs in Groundwater Samples at Site 50 
Longhorn Army Ammunition Plant, Texas 

50WW01 50WW02 50WW02 50WW02 50WW02 

50WW01 50WW02D 50WW02DDL 1 FD 50WW02 50WW02DL 1 FD 

09/30/1998 05/24/2000 05/24/2000 05/24/2000 05/24/2000 

0.00 0.00 0.00 0.00 0.00 

NO [1] U NO [100] U NO (200] U NO [350) U NA 

NO [1] U NO [100] U NO [200] U NO [350] U NA 

ND[1] U NO [100] U NO [200] U N0[35~~ NA 
---------

ND[1]U NO [100) U NO (200] U NO [350] U NA 
--

NO [1] U NO [100] U NO [200] U . NO (350] U NA 

NO [1) U NO [100) U ND[200) U N0[350) U NA 
-----

N0[1)U NO (100) U NO [200] U NO [350) U NA 
----------

39 u NO [500] U NO (1000] U NO [1800) U NA 

ND[1]U NO [100] U NO [200] U NO [350] U NA 

NO [1] U NO [100] U NO [200) U NO (350] U NA 
. - -- ·- -----

ND[1]U NO [100) U NO [200) U NO [350] U NA 

ND[5]U 440 J NO [1000] U NO [1800] U NO [500] U 

N0[1] U NO [200] U NO [400] U NO [700] U NA 

NO [1] U NO [100] U NO (200] U NO [350] U NA 

NO [1) U NO [100] U NO [200] U ND[350) U NA 

NO [1) U NO [100) U NO [200] U NO [350] U NA 

NO (1] U 8600 11000 22000 18000 

NO [1] U NO [100] U NO [200] U NO (350]~ NA 

NO [1] U 2300 J 2200 J 4100 4100 

NO [1] U NO [100) U NO [200] U NO [350) U NA 

-----------· -------------

NA NA NA NA 

50WW02 

50WW02 

09/30/1998 

0.00 

3.6 

32 

50 
--·-·---------

3.9 

8.5 

98 

1.2 

67 u 
2.2 

25 

0.9 

N0[5] U 

1 

1.3 

35 

0.69 

19000 

100 

4400 

15 

··-··-----· --------·-

50WW02 50WW03 
---1---------

50WW02DLFD 50WW03 

09/30/1998 09/30/1998 

0.00 0.00 

NO [500] U NO [1] U 

NO [500] U NO [1] U 

NO [500] U NO [1) U 
------------ -·····--------

NO [500] U NO [1] U 

NO [500] U ND[1]U 
-----------

r.m-[11 u-NO [500) U 
+---:--:-:::-----

NO [500] U ND[1) U 

NO [2500) U ND[5)U ____ , ______ 
NO [500] U NO [1) U 

NO [500] U NO [1] U 

NO [500] U NO [1] U 

NO [2500] U ND[5] U 

NO [500] U N0[1] U 

NO [500] U NO [1] U __ 

NO [500] U N0[1] U 

NO [500] U NO [1] U 

2900:00:00 0.57 

NO [500] U ND[1]U 

2100 ND[1) U 
----------1-------------

NO [500] U NO [1) U 

---· ---------

NA 

0 
1\) 

00 

"" <:.:> 
0 
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Location: 

Sample Number: 
Date Sampled: 
Depth (ft.): 

VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 
-

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2,4-TRIMETHYLBENZENE 

1,2-DICHLOROBENZENE 

1,2-DICHLOROETHANE 

1 ,4-DICHLOROBENZENE 

ACETONE 

BENZENE 

CHLOROFORM 

ISOPROPYLBENZENE (CUMENE) 

METHYL ETHYL KETONE (2-BUTANONE) 

METHYLENE CHLORIDE 

NAPHTHALENE 

TETRACHLOROETHYLENE(PCE) 

TOLUENE 

TRICHLOROETHYLENE (TCE) 

VINYL CHLORIDE 

cis-1,2-DICHLOROETHYLENE 

trans-1,2-DICHLOROETHENE 

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/L 

NO DETECTED COMPOUNDS 
-- -------

VOCs and SVOCs in Groundwater Samples at Site 50 
Longhorn Army Ammunition Plant, Texas 

50WW04 
50WW04 

09/30/1998 

0.00 

NO [1] U 
NO [1] U 

NO [1] U 
---~---

NO [1] U 

NO [1] U 

NO [1] U 

ND[1] U 

ND[5] U 

NO [1] U 

0.63 

ND[1] U 

ND[5] U 

ND[1]U I 

ND[1] U 

ND[1] U 

NO [1] U 

9.4: 

NO [1] U 

0.64 

NO [1] U 

0 
N 
00 
I'~ 
c:.o 
t-L 
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Pesticides, PCBs, Dioxins/Furans, and Explosives in Groundwater Samples at Site 50 
Longhorn Army Ammunition Plant, Texas 

Location: 50WW01 50WW01 50WW02 50WW03 50WW04 
Sample Number: 50WW01 50WW01REFD 50WW02 50WW03 50WW04 
Date Sampled: 09/30/1998 09/30/1998 09/30/1998 09/30/1998 09/30/1998 
Depth (ft.): 0.00 0.00 0.00 0.00 0.00 

PESTICIDES - UNITS: UG/L 

NO DETECTED COMPOUNDS NA NA NA NA 
---

POLYCHLORINATED BIPHENYLS - UNITS: UG/L 
--------

NO DETECTED COMPOUNDS NA NA NA NA 

'" 

DIOXINS AND FURANS - UNITS: PG/L 

1 ,2,3,4,6, 7 ,8-HEPTACHLORODIBENZO-p-DIOXIN 25.672 NA NA NA NA 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 63.387 NA NA NA NA 

OCTACHLORODIBENZO-p-DIOXIN 275.671 NA NA NA NA 

EXPLOSIVES - UNITS: UG/L 

NO DETECTED COMPOUNDS I 

- ----- -------- --

0 
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00 
l\:) 
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Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

METALS- UNITS: UG/L 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

TIN 

VANADIUM 

ZINC 

50WW01 

50WW01 

09/30/1998 

0.00 

9600 J 

ND [5] UJ 

ND [10] U 

ND [200] U 

0.8 

ND [0.8] U 

12000 

30 J 

ND [50] U 

ND [25] UJ 

11000 

8 

9600 

98 J 

ND [0.2] U 

ND [40] U 

ND [5000] U 

12 u 
ND [10] U 

140000 

250 

ND[1] U 

ND [100] U 

ND [50] U 

50 
-

50WW02 

50WW02 

09/30/1998 

0.00 

2400 J 

14 

ND [10] U 

ND [200) U 

ND [0.5] U 

ND [0.8] U 

36000 

40 

ND [50] U 

ND [25] U 

3600 

ND[3] U 

22000 

305 

ND [0.2] U 

60 

ND [5000] U 

6U 

ND [10] U 

240000 

630 

ND[1]U 

ND [100] U 

ND [50] U 

30 

50WW03 

50WW03 

09/30/1998 

0.00 

3100 J 

11 

ND [10] U 

ND [200] U 

ND [0.5] U 

ND [0.8] U 

140000 

200 

ND [50] U 

41 

6300 

7 

76000 

1110 

ND [0.2] U 

690 

ND [5000] U 

7U 

ND [10] U 

550000 

3300 

ND [1] U 

ND [100] U 

ND [50] U 

30 

Metals in Groundwater Samples at Site 50 
Longhorn Army Ammunition Plant, Texas 

50WW04 

50WW04 

09/30/1998 

0.00 

2700 J 

9 

ND [10) U 

ND [200] U 

ND [0.5] U 

ND [0.8] U 

200000 

80 

ND [50) U 

ND [25] U 

5800 

7 

100000 

737 

ND [0.2] U 

180 

ND [5000] U 

ND [5] U 

ND [10] U 

790000 

3400 

ND (1] U 

ND [100] U 

ND [50] U 

40 

0 
l\:) 

00 
f'.) 
CD 
w 
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Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

ANIONS - UNITS: UG/L 

PERCHLORATE 

50WW01 

50WW01 

02/10/2001 

0.00 

ND [0.71] U 

50WW01 50WW01 

50WW01 50WW01 

05/22/2000 10/22/1998 

0.00 0.00 

1.6 ND[1] U 

Anions in Groundwater Samples at Site 50 
Longhorn Army Ammunition Plant, Texas 

50WW02 50WW02 50WW02 50WW02 50WW03 

50WW02 50WW02D 50WW02 50WW02 50WW03 

02/09/2001 05/24/2000 05/24/2000 10/22/1998 02/09/2001 

0.00 0.00--I-- 0.00 0.00 0.00 

10000 4190 J 3210 J 180~ ND [1.4] U 

50WW03 

50WW03 

05/22/2000 

0.00 

810 
---

50WW04 

50WW04 

05/22/2000 

0.00 

ND[1] U 

50WW04 

50WW04 

10/22/1998 . 

0.00 

ND[1]U 

0 
N 
00 
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Location: 

Sample Number: 
Date Sampled: 

Depth (ft.): 

VOLA TILE ORGANIC COMPOUNDS - UNITS: UG/KG 
Wo-ETECTED COMPOUNDS 

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 
-

DI-n-BUTYL PHTHALATE 

VOCs and SVOCs in Soil Samples at Site 60 
Longhorn Army Ammunition Plant, Texas 

60S822 60S822 60S822 LH-S122-01 

60S822(0-0.6) 60S822(1-3) 60S822(3-6) LH-S122-01_1 

07/28/1998 07/28/1998 07/28/1998 08/03/1993 

0.00 1.00 3.00 0.50 

----------- -------··---~ 

NO [370) U NO [360) U NO [370] U NO [330) U 

LH-S122-01 LH-S122-02 

LH-S122-01_2 LH-S 122-02_1 
08/03/1993 08/03/1993 

4.00 0.50 

~f330]U-
---~---·-------

347 

LH-S122-02 

LH-S122-02 2 

08/03/1993 

4.00 

NO [330] U 

LH-S122-02 

LH-S122-02_3 

08/03/1993 

5.40 

---------
NO [330] U 

• 

-

0 
N 
00 
l'" 
co 
c.n 
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Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at Site 60 
Longhorn Army Ammunition Plant, Texas 

Location: 60S801 60SB01 60S801 60SB02 60SB02 60S802 60S803 
Sample Number: LH60S801(7-9) LH60SB01(1-3) LH60S801 (3-5) LH60S802(1-3) LH60SB02(3-5) LH60S802(7 -9) LH60S803(1-3) 
Date Sampled: 10/14/1995 10/14/1995 10/14/1995 10/14/1995 10/14/1995 10/14/1995 10/14/1995 
Depth (ft.): 7.00 1.00 3.00 1.00 3.00 7.00 1.00 

PESTICIDES - UNITS: UG/KG 

ALDRIN NO [2.1] U NO [2] U NO [2) UJ NO [1.9] U ND[2]U NO [1.9] U NO (1.9] U 
DIELDRIN NO [4.2] U ND[4] U NO [4.1] UJ NO [3.7] U NO [3.9] U ND[3.9] U 11.55 
ENDOSULFAN SULFATE NO [4.2] U ND[4] U NO [4.1] UJ NO [3.7] U NO [3.9] U NO [3.9] U NO [3.7] U 
p,p'-DDE NO [4.2] U ND[4]U NO [4.1] UJ NO [3.7] U NO [3.9] U NO [3.9] U NO [3.7] U 

p,p'-DDT NO [4.2] U ND[4]U NO [4.1] U~. NO [3.7] U NO [3.9] U NO [3.9] U NO [3.7] U 

POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 

NO DETECTED COMPOUNDS 

--1---~~--
HERBICIDES - UNITS: UG/KG 

NO DETECTED COMPOUNDS 

DIOXINS AND FURANS - UNITS: NG/KG 

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN NA NA NA NA NA NA I NA 

1 ,2,3,4,6,7 ,8-HEPTACHLORODIBENZOFURAN NA NA NA NA NA NA I NA 

1 ,2,3,4,7,8-HEXACHLORODIBENZOFURAN NA NA NA NA NA NA =t= NA 

1 ,2,3,6, 7 ,8-HEXACHLORODIBENZO-P-DIOXIN NA NA NA NA NA NA NA 

1,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN NA NA NA NA NA NA NA 

1 ,2,3, 7,8-PENTACHLORODIBENZOFURAN NA NA NA NA NA NA NA 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA NA NA NA NA NA NA 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA NA NA 
-~ 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA NA NA NA NA NA NA 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA NA NA 

OCTACHLORODIBENZO-p-DIOXIN NA NA NA NA NA NA NA 

OCTACHLORODIBENZOFURAN NA NA NA NA NA NA NA 

PENTACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA NA NA 

EXPLOSIVES -UNITS: UG/KG 

NO DETECTED COMPOUNDS NA NA NA NA NA NA NA 
-

• 

0 
N 
00 
N 
(.,0 

en 



0 
0 
0 
U1 
'""1 

Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at Site 60 
Longhorn Army Ammunition Plant, Texas 

Location: 60SB03 605B03 60SB06 60SB06 60SB06 60SB07 

Sample Number: LH60SB03(3-5) LH60SB03(7 -9) LH60SB06(1-3) LH60SB06(3-5) LH60SB06(7 -9) LH60SB07(1-3) 

Date Sampled: 10/14/1995 10/14/1995 10/14/1995 10/14/1995 10/14/1995 10/14/1995 

Depth (ft.): 3.00 7.00 1.00 3.00 7.00 1.00 

PESTICIDES - UNITS: UG/KG 

ALDRIN NO [2] U ND [1.9] U ND[2]U NO [1.9] U ND [2.1] U ND[2]U 

DIELDRIN 6.3 ND [3.9] U ND [3.9] U ND [3.9] U ND [4.2] U ND [4] U 

ENDOSULFAN SULFATE ND [4.1] U ND [3.9] U ND [3.9] U ND [3.9] U ~D[4.2]U ND[4]U 

p,p'-DDE ND [4.1] U ND [3.9] U ND [3.9) U ND [3.9) U ND [4.2] U No14-w-
p,p'-DDT NO [4.1] U ND [3.9] U ND [3.9] U ND [3.9) U ND [4.2] U ND[4) U 

POLYCHLORINATED BIPHENYLS- UNITS: UG/KG 

NO DETECTED COMPOUNDS 

HERBICIDES - UNITS: UG/KG 
-~·· 

NO DETECTED COMPOUNDS 

DIOXINS AND FURANS - UNITS: NG/KG 

1 ,2,3,4,6, 7 ,8-HEPTACHLORODIBENZO-p-DIOXIN __ NA NA NA NA NA NA 
-------1---- --1--

1 ,2,3,4,6, 7 ,8-HEPTACHLORODIBENZOFURAN NA NA NA NA NA NA 
--

1 ,2,3,4,7,8-HEXACHLORODIBENZOFURAN NA NA NA NA NA NA 

1 ,2,3,6, 7 ,8-HEXACHLORODIBENZO-P-DIOXIN NA NA NA NA NA NA 

1 ,2,3, 7 ,8,9-HEXACHLORODIBENZO-P-DIOXIN NA NA NA NA NA NA 

NA NA NA NA NA NA 1 ,2,3, 7 ,8-PENTACHLORODIBENZOFURAN 
NA NA NA NA 

------·--- r-----------
HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA NA 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA NA 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA NA NA NA NA NA 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA NA 

OCTACHLORODIBENZO-p-DIOXIN NA NA NA NA NA NA 

OCTACHLORODIBENZOFURAN NA NA NA NA NA NA 

PENTACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA NA 

EXPLOSIVES -UNITS: UG/KG 

NO DETECTED COMPOUNDS NA NA NA NA NA NA 

60SB07 

LH60SB07(3-5) 

10/14/1995 

3.00 

ND [2.2] U 

ND [4.3] U 

ND [4.3) U 

ND [4.3) U 

ND [4.3) U 

NA 
-------

NA 
-I 

NA 
--

NA 

NA 
-------

NA 
---·-~------·-

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at Site 60 
Longhorn Army Ammunition Plant, Texas 

Location: 60SB07 60SB08 60SB08 60SB08 60SB11 60SB11 
Sample Number: LH60SB07(7 -9) LH60SB08(1-3) LH60SB08(3-5) LH60SB08(7-9) LH60SB11(1-3) LH60SB11 (3-5) 
Date Sampled: 10/14/1995 10/15/1995 10/15/1995 10/15/1995 10/15/1995 10/15/1995 
Depth (ft.): 7.00 1.00 3.00 7.00 1.00 3.00 
PESTICIDES -UNITS: UG/KG 

ALDRIN NO [2.2] U ND[2] U ND[2]U NO [2.1] U NO [2] UJ NO [2.1] U 
DIELDRIN NO [4.5] U NO [4) U NO (3.9] U NO [4.2) U NO (4] UJ NO [4.1] U 
ENDOSULFAN SULFATE NO [4.5) U ND[4]U ~[3.9)U NO [4.2] U NO (4] UJ NO [4.1] U 

--
p,p'-DDE NO [4.5] U ND[4] U NO [3.9] U NO [4.2] U NO [4] UJ NO [4.1] U 
p,p'-DDT NO [4.5] U ND[4] U ND[3.9] l,J NO [4.2] U NO (4] UJ NO [4.1] U 

POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 

NO DETECTED COMPOUNDS 

HERBICIDES - UNITS: UG/KG 

NO DETECTED COMPOUNDS 

--
DIOXINS AND FURANS - UNITS: NG/KG 

1 ,2,3,4,6,7, 8-HEPT ACHLORODIBENZO-p-DIOXIN NA NA NA NA NA NA 

1 ,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN NA NA NA NA NA NA 

1 ,2,3,4,7,8-HEXACHLORODIBENZOFURAN NA NA NA NA NA NA 

1 ,2,3,6, 7, 8-HEXACHLORODIBENZO-P-DIOXIN NA NA NA NA NA NA 

1,2,3, 7 ,8,9-HEXACHLORODIBENZO-P-DIOXIN NA NA NA NA NA NA 

1 ,2,3,7,8-PENTACHLORODIBENZOFURAN NA NA NA NA NA NA 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA NA NA NA NA NA 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA NA 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA NA NA NA NA NA 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA NA 

OCTACHLORODIBENZO-p-DIOXIN NA NA NA NA NA NA 

OCTACHLORODIBENZOFURAN NA NA NA NA NA NA 

PENTACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA NA 

EXPLOSIVES - UNITS: UG/KG 

NO DETECTED COMPOUNDS NA NA NA NA NA NA 
--

60SB11 

LH60SB11(7-9) 

10/15/1995 

7.00 
·--

NO [2.1] U 

NO [4.2) U 

NO [4.2] U 

NO [4.2] U 

NO [4.2] U 

·-

NA l 
NA 

--
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
--

NA 

NA 

NA 

NA 0 
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Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at Site 60 
Longhorn Army Ammunition Plant, Texas 

Location: 60SB12 60SB12 60SB12 60SB13 60SB13 60SB13 
Sample Number: LH60SB12(1·3) LH60SB12(3·5) LH60SB12(7 -9) LH60SB13(1-3) LH60SB13(3-5) LH60SB13(7-9) 
Date Sampled: 10/15/1995 10/15/1995 10/15/1995 10/15/1995 10/15/1995 10/15/1995 
Depth (ft.): 1.00 3.00 7.00 1.00 3.00 7.00 
PESTICIDES - UNITS: UG/KG 
ALDRIN ND[2)U ND[2] U NO [2.1] U 2.4 J ND[2] U ND[2]U 
DIELDRIN NO [4] U NO [4) U NO [4.1] U NO [3.8] UJ NO [3.9] U NO [3.9] U 
ENDOSULFAN SULFATE ND[4]U ND[4] U NO [4.1] U 0.7 J NO [3.9] U NO [3.9] U 
p,p'-DDE ND[4]U ND[4]U NO [4.1] U NO [3.8] UJ NO [3.9] U NO [3.9] U 
p,p'-DDT ND[4]U NO [4] U NO [4.1] U NO [3.8] UJ NO [3.9] U NO [3.9] U 

POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 

NO DETECTED COMPOUNDS 

---· 
HERBICIDES· UNITS: UG/KG 

NO DETECTED COMPOUNDS 

DIOXINS AND FURANS - UNITS: NG/KG 

1,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN NA NA NA NA NA NA 

1 ,2,3,4,6, 7,8-HEPTACHLORODIBENZOFURAN NA NA NA NA 
--1-·--~--

NA 

1,2,3,4, 7 ,8-HEXACHLORODIBENZOFURAN NA NA NA NA NA NA 

1 ,2,3,6,7,8-HEXACHLORODIBENZO-P-DIOXIN NA NA NA NA NA NA 

1 ,2,3, 7,8,9-HEXACHLORODIBENZO-P-DIOXIN NA NA NA NA NA NA 

1 ,2,3, 7,8-PENTACHLORODIBENZOFURAN NA NA NA NA NA NA 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA NA NA NA NA NA 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA NA 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA NA NA NA NA NA 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA NA 

OCTACHLORODIBENZO-p-DIOXIN NA NA NA NA NA NA 

OCTACHLORODIBENZOFURAN NA NA NA NA NA NA 

PENTACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA NA 

EXPLOSIVES • UNITS: UG/KG 

NO DETECTED COMPOUNDS NA NA NA NA NA NA 
-

60SB22 

60SB22(0-0.5) 

07/28/1998 

0.00 

ND [1.8] U 

NO [3.6] U 

NO [3.6] U 

NO [3.6] U 

NO [3.6] U 

18.557 

1.386 

0.695 

NO [0.267] U 

NO [0.317] U 

NO [0.268) U 

69.698 

NO [0.356) U 

3.661 

2.729 

902.863 

2.048 

NO [0.28] U 

60SB22 

60SB22(1-3) 

07/28/1998 

1.00 

ND [1.8] U 

NO [3.6] U 

NO [3.6] U 

NO (3.6] U 

NO (3.6] U 

I 

NA 

10.506 

NO [0.241] U 

0.966 

NO [0.233] U 

NO [0.276] U 

NO (0.24] U 

28.663 

NO [0.241) U 

1.234 

NO (0.187] U 

1168.575 

NO [0.316] U 

NO [0.251] U 

0 
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Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at Site 60 
Longhorn Army Ammunition Plant, Texas 

Location: 60SB22 605501 60SS02 60SS03 60SS04 

Sample Number: 60SB22(3-5) LH60SS01 (000.0) LH60SS02(000.0) LH60SS03(000.0) LH60SS04(000.0) 

Date Sampled: 07/28/1998 10/14/1995 10/14/1995 10/14/1995 10/14/1995 

Depth (ft.): 3.00 0.00 0.00 0.00 0.00 

PESTICIDES - UNITS: UG/KG 
ALDRIN NO [1.9] U ND [1.8] U ND [1.9] U ND [88] U ND [1.8] U 

DIELDRIN ND [3.7] U ND [3.7] U ND [3.8] U 25404 ND [3.7] U 

ENDOSULFAN SULFATE ND [3.7] U ND [3.7] U ND [3.8] U ND [176] U ND [3.7] U 
-- ---·--"'------1--------------- -------------- -------------------- --------------

p,p'-DDE ND (3.7] U 40 ND [3.8] U ND [176] U ND (3.7] U 

p,p'-DDT ND [3.7] U 458 J ND (3.8] U ND [176] U ND (3.7] U 

POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 

NO DETECTED COMPOUNDS 

HERBICIDES - UNITS: UG/KG 

NO DETECTED COMPOUNDS NA 

DIOXINS AND FURANS - UNITS: NG/KG 

1 ,2,3,4,6, 7 ,8-HEPTACHLORODIBENZO-p-DIOXIN 2.622 NA NA NA NA 

1,2,3,4,6, 7 ,8-HEPTACHLORODIBENZOFURAN ND [0.212] U NA NA NA NA 
----

1 ,2,3,4,7,8-HEXACHLORODIBENZOFURAN ND [0.288] U NA NA NA NA 

1 ,2,3,6, 7 ,8-HEXACHLORODIBENZO-P-DIOXIN ND [0.301] U NA NA NA NA 

1,2,3, 7 ,8,9-HEXACHLORODIBENZO-P-DIOXIN ND [0.358] U NA NA NA NA 
---

1 ,2,3, 7 ,8-PENTACHLORODIBENZOFURAN ND [0.299] U NA NA NA NA 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 6.596 NA NA NA NA 

HEPTACHLORINATED Dl BENZOFURANS, (TOTAL) ND [0.212] U NA NA NA NA 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) ND [0.301] U NA NA NA NA 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) ND [0.192] U NA NA NA NA 

OCTACHLORODIBENZO-p-DIOXIN 225.256 NA NA NA NA 

OCTACHLORODIBENZOFURAN ND [0.335] U NA NA NA NA 

PENTACHLORINATED DIBENZOFURANS, (TOTAL) ND [0.313] U NA NA NA NA 

EXPLOSIVES - UNITS: UG/KG 

NO DETECTED COMPOUNDS NA NA NA NA 
----

60SS05 

LH60SS05(000.0) 

10/14/1995 

0.00 

ND [1.9] U 

ND [3.8] U 

ND [3.8] U 
+---------

ND (3.8] U 

ND [3.8] U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

60SS06 

LH60SS06(000.0) 

10/14/1995 

0.00 

ND[2]U 

ND [4.1] U 

ND [4.1] U 
------------------

ND (4.1] U 

ND [4.1] U 

NA 

NA 
-- j NA 

NA 

NA 

NA 

NA 

NA 

NA 
--

NA 

NA 

NA 

NA 

NA 
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Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at Site 60 
Longhorn Army Ammunition Plant, Texas 

Location: 60SS07 60SS08 60SS09 60SS10 60SS11 
Sample Number: LH60SS07(000.0) LH60SS08(000.0) LH60SS09(000.0) LH60SS10(000.0) 60SS11(0-0.5) 
Date Sampled: 10/14/1995 10/15/1995 10/14/1995 10/14/1995 07/28/1998 
Depth (ft.): 0.00 0.00 0.00 0.00 0.00 
PESTICIDES - UNITS: UG/KG 
ALDRIN NO [2] U ND [1.8] UJ ND [1.9] U ND [1.7] UJ ND[1.8]U 
DIELDRIN ND (3.9] U ND [3.7] UJ ND[3.7] U ND[3.5] UJ NO [3.6] U 
ENDOSULFAN SULFATE ND [3.9] U ND [3.7] UJ NO (3.7] U NO [3.5] UJ ND [3.6] U 

--------------- ---·-·--------~-r---------- ------------------- -- ---~-----------
p,p'-DDE NO [3.9] U ND [3.7] UJ NO [3.7) U ND [3.5] UJ NO [3.6] U 
p,p'-DDT ND [3.9] U ND (3.7] UJ ND [3.7] U ND [3.5] UJ ND [3.6) U 

---------f-- .-------------
POLYCHLORINATED BIPHENYLS- UNITS: UG/KG 

NO DETECTED COMPOUNDS NA 

HERBICIDES - UNITS: UG/KG 

NO DETECTED COMPOUNDS 

DIOXINS AND FURANS - UNITS: NG/KG 

1 ,2,3,4,6, 7 ,8-HEPT ACHLORODIBENZO-p-DIOXIN NA NA NA NA NA 
-----

1 ,2,3,4,6, 7 ,8-HEPTACHLORODIBENZOFURAN NA NA NA NA NA 

1 ,2,3,4, 7,8-HEXACHLORODIBENZOFURAN NA NA NA NA NA 

1 ,2,3,6, 7 ,8-HEXACHLORODIBENZO-P-DIOXIN NA NA NA NA NA 

1 ,2,3,7,8,9-HEXACHLORODIBENZO-P-DIOXIN NA NA NA NA NA 

1 ,2,3,7 ,8-PENTACHLORODIBENZOFURAN NA NA NA NA NA 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA NA NA NA NA 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA NA NA NA NA 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA 

OCTACHLORODIBENZO-p-DIOXIN NA NA NA NA NA 

OCTACHLORODIBENZOFURAN NA NA NA NA NA 

PENTACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA 

---

EXPLOSIVES - UNITS: UG/KG 

NO DETECTED COMPOUNDS NA NA NA NA NA 
- -

60SS11 60SS12 

LH60SS11(000.0) 60SS12(0-0.5) 

10/15/1995 07/28/1998 

0.00 0.00 

ND[2] U NO [1.8] U 

ND [4.1] U NO [3.6] U 

NO [4.1) U ND [3.6] U 
r--------------- ------~---

126.09 J NO [3.6] U 

NO [4.1) U ND [3.6) U 

--

NA 

NA NA 

NA NA 
. -

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
--

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
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Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at Site 60 
Longhorn Army Ammunition Plant, Texas 

Location: 60SS12 60SS13 60SS13 60SS14 60SS14 
Sample Number: LH60SS 12(000.0) 60SS 13(0-0.5) LH60SS13(000.0) 60SS14(0-0.5) LH60SS14(000.0) 
Date Sampled: 10/15/1995 07/28/1998 10/15/1995 07/28/1998 10/15/1995 
Depth (ft.): 0.00 0.00 0.00 0.00 0.00 
PESTICIDES- UNITS: UG/KG 

ALDRIN ND(2] U NO [1.9] U ND [1.8] U NO [1.9] U ND[2] U 
DIELDRIN ND[4]U NO [3.8] U ND [3.5) U ND [3.7) U NO (4] U 
ENDOSULFAN SULFATE ND[4] U NO [3.8] U NO [3.5] U NO [3.7) U ND[4] U 
p,p'-DDE 

--
203 NO [3.8] U ND [3.5] U 

~----- -··· 

NO [3.7] U 31.63 
p,p'-DDT 185 J NO [3.8} U NO [3.~} U NO [3.7} U NO [4] U 

POLYCHLORINATED BIPHENYLS -UNITS: UG/KG 

NO DETECTED COMPOUNDS NA NA 

------ --
HERBICIDES - UNITS: UG/KG 

NO DETECTED COMPOUNDS 
---

DIOXINS AND FURANS - UNITS: NG/KG 

1 ,2,3,4,6, 7 ,8-HEPT ACHLORODIBENZO-p-DIOX IN NA NA NA NA NA 

1 ,2,3,4,6, 7,8-HEPTACHLORODIBENZOFURAN NA NA NA NA NA 

1 ,2,3,4,7,8-HEXACHLORODIBENZOFURAN NA NA NA NA NA 

1 ,2,3,6, 7,8-HEXACHLORODIBENZO-P-DIOXIN NA NA NA NA NA 

1 ,2,3, 7 ,8,9-HEXACHLORODIBENZO-P-DIOXIN NA NA NA NA NA 

1 ,2,3, 7,8-PENTACHLORODIBENZOFURAN NA NA NA NA NA 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA NA NA NA NA 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA NA NA NA NA 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA 

OCTACHLORODIBENZO-p-DIOXIN NA NA NA NA NA 
--

OCTACHLORODIBENZOFURAN NA NA NA NA NA 

PENTACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA 

--1---

,EXPLOSIVES- UNITS: UG/KG 

NO DETECTED COMPOUNDS NA NA NA NA NA 

60SS15 

60SS15(0-0.5) 

07/28/1998 

0.00 

NO [1.9] U 

NO [3.8] U 

NO [3.8) U 

NO [3.8] U 

NO [3.8] U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

60SS15 

LH60SS15(000.0) 

10/15/1995 

0.00 

NO [1.9] U 

NO [3.8] U 

NO [3.8] U 

18.73 J 
16.07 J 

---~ 

NA 

NA 
_j 

NA 
I 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
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Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at Site 60 
Longhorn Army Ammunition Plant, Texas 

Location: 60SS16 60SS17 60SS18 60SS19 60SS20 60SS21 

Sample Number: 60SS16(0-0.5) 60SS17(0-0.5) 60SS18(0-0.5) 60SS19(0-0.5) 60SS20(0-0.5) 60SS21(0-0.5) 

Date Sampled: 07/28/1998 07/28/1998 07/28/1998 07/28/1998 07/28/1998 07/28/1998 

Depth (ft.): 0.00 0.00 0.00 0.00 0.00 0.00 

PESTICIDES -UNITS: UG/KG 

ALDRIN ND [1.8) U NO [1.9] U ND [4.9] U ND [1.8] U ND [1.8] U ND [1.8] UJ 
DIELDRIN ND [3.7] U NO [3.8] U ND [9.8] U ND [3.6] U ND [3.6) U ND [3.7] UJ 

ENDOSULFAN SULFATE ND [3.7] U ND [3.8] U NO [9.8) U ND [3.6) U ND [3.6] U ND [3.7] UJ 
------~------ ---------- ----------- ---------- ----- --------------- ~-----·-- . --- ------

p,p'-DOE ND [3.7] U ND [3.8] U 25 ND [3.6) U ND [3.6] U ND [3.7] UJ 

p,p'-DOT ND [3.7] U NO [3.8) U ND [9.8] U ,. ND [3.6] U ND [3.6] U ND [3.7) UJ 

POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 

NO DETECTED COMPOUNDS NA NA NA NA NA NA 

HERBICIDES -UNITS: UG/KG 

NO DETECTED COMPOUNDS 

---
DIOXINS AND FURANS - UNITS: NG/KG 

-~ i--
1,2,3,4,6, 7 ,8-HEPTACHLORODIBENZO-p-DIOXIN NA NA NA NA NA NA 

1,2,3,4,6,7 ,8-HEPTACHLORODIBENZOFURAN NA NA NA NA NA NA 
--

NA NA NA NA 1,2,3,4,7,8-HEXACHLORODIBENZOFURAN - NA NA 

1,2,3,6, 7,8-HEXACHLORODIBENZO-P-DIOXIN NA NA NA NA NA NA 

1,2,3, 7 ,8,9-HEXACHLORODIBENZO-P-DIOXIN NA NA NA NA NA NA 

1,2,3,7,8-PENTACHLORODIBENZOFURAN NA NA NA NA NA NA 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA NA NA NA NA NA 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA NA 
-----------

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA NA NA NA NA NA 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA NA 

OCTACHLORODIBENZO-p-DIOXIN NA NA NA NA NA NA 
----- -

OCTACHLORODIBENZOFURAN NA NA NA NA NA NA 

PENTACHLORINATED DIBENZOFURANS, (TOTAL) NA NA NA NA NA 1-----NA 

EXPLOSIVES - UNITS: UG/KG 

NO DETECTED COMPOUNDS NA NA NA NA NA NA 

60SS23 60SS24 

60SS23(0-0.5) 60SS24(0-0.5) 

07/28/1998 07/28/1998 

0.00 0.00 

ND [1.8) U ND [1.8] U 

NO [3.7] U NO [3.7] U 

ND [3.7] U ND [3.7] U 
------------- -- -·-- ------ ----- -----··-· 

ND [3.7] U ND [3.7] U 
-----

NO [3.7] U ND [3.7] U 

NA NA 

NA NA 
----

NA NA 
---------

NA NA 

NA I NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
------~--- ---1-------
NA NA 

NA NA 

NA NA 
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Pesticides, Herbicides, PCBs, Dioxins/Furans, and Explosives in Soil Samples at Site 60 
Longhorn Army Ammunition Plant, Texas 

Location: 60SS25 60SS26 SUMP122 SUMP122 
Sample Number: 60SS25(0-0.5) 60SS26(0-0.5) SUMP122(0-0.5) SUMP122(3-5) 
Date Sampled: 07/28/1998 07/28/1998 08/12/1998 08/12/1998 
Depth (ft.): 0.00 0.00 0.00 3.00 
PESTICIDES -UNITS: UG/KG 
ALDRIN NO [1.9] U NO [1.8] U NO [1.9] U ND[2]U 
DIELDRIN NO [3.7) U NO [3.7] U NO [3.8] U NO [3.9] U 
ENDOSULFAN SULFATE 

~ 
NO [3.7) U NO [3.7] U NO [3.8) U NO [3.9) U 

p,p'-DDE NO [3.7) U NO [3.7] U NO [3.8) U --
--------

NO [3.9) U 
p,p'-DDT NO [3.7] U NO [3.7) U NO [3.8] U _ NO [3.9) U 

POLYCHLORINATED BIPHENYLS- UNITS: UG/KG 

NO DETECTED COMPOUNDS NA NA 

HERBICIDES - UNITS: UG/KG 

NO DETECTED COMPOUNDS NA NA 

DIOXINS AND FURANS - UNITS: NG/KG 

1,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN NA NA 62.824 19.172J 

1,2,3,4,6,7,8-HEPTACHLORODIBENZOFURAN NA NA 9.686 0.877 J 

1,2,3,4,7,8-HEXACHLORODIBENZOFURAN NA NA 18.717 NO (0.294) U 

1,2,3,6, 7 ,8-HEXACHLORODIBENZO-P-DIOXIN NA NA 1.442 NO [0.281] U 

1 ,2,3, 7 ,8,9-HEXACHLORODIBENZO-P-DIOXIN NA NA 1.904 NO [0.333] U 

1 ,2,3, 7 ,8-PENTACHLORODIBENZOFURAN NA NA 2.002 NO [0.177] U 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA NA 132.396 58.589 J 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) NA NA 9.686 NO [0.294] U 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA NA 1.904 1.026 J 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) NA NA 21.008 NO [0.196] U 

OCTACHLORODIBENZO-p-DIOXIN NA NA 1364.517 304.405 J 

OCTACHLORODIBENZOFURAN NA NA 26.55 2.526 J 

PENTACHLORINATED DIBENZOFURANS, (TOTAL) NA NA 12.124 NO [0.184) U 

EXPLOSIVES- UNITS: UG/KG 

NO DETECTED COMPOUNDS NA NA NA NA 
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Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

METALS - UNITS: UG/KG 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 

60S822 

60S822(0-0.5) 

07/28/1998 

0.00 

4400000 

ND (6580] R 
--

3370 

57000 

NO [548] U 

NO (548] U 

730000 

7900 

NO [5500) U 

3800 

8200000 

7720 

NO [550000] U 

276000 

NO [110) U 

4800 

590000 

1780 

NO [1100] U 

NO [550000] U 

NO [5500] U 

NO [548] U 

16000 

14000 

60S822 

60S822(1-3) 

07/28/1998 

1.00 

3200000 

NO [6420] R 

1540 

53000 

NO [535] U 

NO [535] U 

NO (530000] U 

5900 

NO (5300) U 

NO [2670] U 

4700000 

5760 

NO [530000) U 

173000 

ND[110]U 

NO [4300] U 

NO [530000) U 

NO [1070] U 

NO [1100) U 

NO [530000) U 

NO [5300] U 

NO [535] U 

10000 

7600 

Metals in Soil Samples at Site 60 
Longhorn Army Ammunition Plant, Texas 

60S822 LH-S122-01 LH-S122-01 LH-S122-02 

60S822(3-5) LH-S122-01_1 LH-S122-01_2 LH-S122-02_1 

07/28/1998 08/03/1993 08/03/1993 08/03/1993 

3.00 0.50 4.00 0.50 

2900000 17800000 17200000 14900000 

ND [6720] R ND [3000] U ND [3000] U ND [1000] U 

2030 4200 3900 4600 

46000 110000 76600 86000 

NO [560] U NA NA .. NA 

NO [560] U ~0[1000) u NO [1000) U NO (1000] U 
-------

NO [560000] U 540000 1050000 1080000 

6100 20600 19000 19300 

NO [5600) U 6500 10200 6000 

NO [2800) U 7200 4500 5000 

5000000 16700000 18000000 16200000 

5250 11200 9900 11500 

NO [560000) U 1290000 1220000 951000 

238000 190000 332000 294000 

NO [110) U NO [100] U NO [100] U NO [100] U--

NO [4500] U NA NA NA 

NO [560000) U 1910000 710000 617000 

NO [1120] U NO [1000] U NO [1000] U NO (1000) U 

NO [1100] U NO (1000) U NO (1000) U NO [1000] U 

NO (560000] U NA NA NA 

NO [5600] U 40100 19300 18500 

NO [560] U NA NA NA 

10000 NA NA NA 

6400 33900 28000 26300 

LH-S122-02 

LH-S122-02_2 

08/03/1993 

4.00 

14300000 

ND [3000] U 

3800 

92800 

NA 

NO [1000] U 
--·----

1520000 

16300 

5800 

5600 

15400000 

10100 

1120000 

219000 -- -
NO [100] U 

NA 

631000 

NO [1000] U 

NO [1000] U 

NA 

21000 

NA 

NA 

26900 

LH-S122-02 

LH-S122-02_3 

08/03/1993 

5.40 

16800000 

ND (3000) U 

4300 

169000 

NA 

NO (1000] U 

1350000 

18300 

8000 

5700 

16900000 

14100 

1230000 

610000 

NO [100] U 

NA 

679000 

NO [1000] U 

NO [1000] U 

NA 

21600 

NA 

NA 

30500 

SUMP122 

SUMP122(0-0.5) 

08/12/1998 

0.00 

NA 

NA 

NA 

NA 

NO [567) U 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

12000 

NA 

NA 

NA 

NA 

NA 

NA 

25000 

NA 

! 

! 
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Location: 

Sample Number: 

Date Sampled: 

Depth (ft.): 

METALS - UNITS: UG/KG 

ALUMINUM 

ANTIMONY 
ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 

CALCIUM 

CHROMIUM, TOTAL 

COBALT 

COPPER 

IRON 

LEAD 

MAGNESIUM 

MANGANESE 

MERCURY 

NICKEL 

POTASSIUM 

SELENIUM 

SILVER 

SODIUM 

STRONTIUM 

THALLIUM 

VANADIUM 

ZINC 

SUMP122 I 
SUMP122(3-5) 

08/12/1998 

3.00 

~~ A 
A 

A 

ND (590] U 
I 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

13000 

NA 

NA 

NA 

NA 

NA 

NA 

37000 

NA 

Metals in Soil Samples at Site 60 
Longhorn Army Ammunition Plant, Texas 
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Location: 

Sample Number: 

Date Sampled: 
Depth (ft.): 
PESTICIDES - UNITS: UG/KG 
NO DETECTED COMPOUNDS 

HERBICIDES -UNITS: UG/KG 
---

NO DETECTED COMPOUNDS 
--

60SD01 60SD02 

60SD01 60SD02 

11/10/1998 11/10/1998 

0.00 0.00 
-----

-~----------~ 

--- ----------

Pesticides and Herbicides in Sediment Samples at Site 60 
Longhorn Army Ammunition Plant, Texas 
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Location: 
Sample Number: 
Date Sampled: 
Depth (ft.): 
PESTICIDES - UNITS: UG/L 
NO DETECTED COMPOUNDS 

HERBICIDES- UNITS: UG/L 
NO DETECTED COMPOUNDS 

0 g 
CJI 
(7j 
rn 

60SW01 
60SW01 

11/10/1998 
0.00 

(' 

60SW02 
60SW02 

11/10/1998 
0.00 

Pesticides and Herbicides in Surface Water Samples at Site 60 
Longhorn Army Ammunition Plant, Texas 
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Location: 
------~ --- --------------------~-------------------

Sample Number: 
---------- ----------- ---------~---------·-- ----------

Date Sampled: 

Depth (ft.): 
------···--- ------------ ----------~ ---~----~----- ··-·· 

VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 
----------------~ ----- -- -----~-- ~ ------------
ACETONE 

VOCs and SVOCs in Sediment Samples at Goose Prairie Creek 
Longhorn Army Ammunition Plant, Texas 

-~-t~~;~~~~~~~~;~~t~;_~~~~~t-~i~:~~~+~~~;-~~: I ~:~:~~: I ~:~:~~~ ~:~:~~: ~:~:~~: 
1 

11/18/1998 I 11/18/1998; 11/17/1998 I 11/16/1998; 11/16/1998! 11/16/1998 11/16/1998 11/11/1998 11/11/1998 
---j~------~------t---------·-·-- -------~------------~----+- -- ------ --~-t--------+--------

0.00 0.00 0.00 I 0.00 • 0.00 ; 0.00 0.00 0.00 0.00 
-~t--- ~~ ~- ----~· -~~ ----~-----,-~~~------!-------+-----

! : ---- - --~-·-~~ --- -~·--r-·---~--~~-----· -- --·-------~-~~-----~-,---- ---t.---:-c-:--:---+--------c----+---

~--ND _[~~]_U - -- _21__ ~--r-JE _[~5J_l) ___ --- -~:4 ______ j_ ____ ~~~--_J_ND [28] u I NO [26] u NO [26] u 3.6 

I ~~~~~~~~~~~~~O~E-(2~~9!~~_?~_~1_ _____ ----~ ~-~ ~~Pi~·;;~ ________ t~_ ~ ~~~ ~~ \~·~t~~=~~_t~·;(~_:--~~~~~~L~n~ i~Jlm~ [[~·:11 ~ ~ %~ [[~·=r~~~ 
METHYLENE CHLORIDE _______ ___ _ t-J~~·~JU ___ r-4~-[~.!]U_" !'!_'?[6.~ __ U --~~J~~l_~ _ _I'J_~~~l~ 1.4 i NO [6.6] U ! NO [6.6) U NO [7.1] U 

----------~- ____ N_~[~.6_J_U~ ~J?[?.?JU_ N1?_[6.2]U __ ~~~J6:?1Y_, ~-'?l~_:__81_1J _ _i__ND[6.9]U I ND[6.6]U 1 ND[6.6)U ND[7.1]U P-CYMENE (p-ISOPROPYL TOLUENE) 
----------------~---- ------------
TRICHLOROETHYLENE (TCE) NO (19] U NO [15] U . _ ~D [13J_l) . _ ~?_l~3J_l) __ H_ ---~:~ ____ ___NO (14) U j NO (13) U NO (13) U 1.2 

--------- - ---···---~ -· ----. ----- ---!------------

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 
I ----~ -~~-~-~- ~- ~-- --~~-- - -~ 

NO DETECTED COMPOUNDS 
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Location: 
------~---------- --
Sample Number: 
--------------- ---------------------- -···--

Date Sampled: 
-------------~--------

Depth (ft.): 
--------~----- ----- - ---------------··----- -----------
VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 

~~~-------

ACETONE 
--·--·-------------- ---·-------·--- --------------- -----··---
CARBON DISULFIDE 

METHYL ETHYL KETONE (2-BUTANONE) 
--------~------ ----·---------- ------- ----·- -----

METHYLENE CHLORIDE 

P-CYMENE (p-ISOPROPYL TOLUENE) 
~---~-------~----------- --

TRICHLOROETHYLENE (TCE) 
--------------···-·---- -----------·-- ------

--------------··- --- ------- ---~- -- ----

VOCs and SVOCs in Sediment Samples at Goose Prairie Creek 
Longhorn Army Ammunition Plant, Texas 

GPCSD10 GPSD01 LHS-GPC-02 LHS-GPC-04; LHS-GPC-06. LHS-GPC-08 
GPCSD1o .. GPSD01 : LHS-GPC-02 . u.fs-GPC-04; LHS~GPC-Oif._i..l-is:GPC-08 

----------· ---------- ____ .,___ ----------- ' ------·---------------'-·- __________________ j _____________ _ 

11/11/1998 09/17/1998. 01/12/1995 01/12/1995 01/12/1995 01/12/1995 
o.oo · · o.oo · -· o.oo · · o.oo · -- - ~ -- ·· o.oo · ··--·- ·a.oo--· 

4 18 
- ---- .. ··--- . -· 

NO [6.8] U . NO [6.4] U 

NO [27] U ND [26] U 
- - -- ~---- -- - --

NO [6.8] U NO [6.4] U 

NO [6.8) U 5.9 

NO [14] U NO [13] U 

NO [12] U 

ND[6] U 

NO [12] U 

ND[6] U 

NA 

ND[6)U 

NO [12] U NO [13] U NO [13] U 
--- - ---------- - --····- --------~ ------------~ 

NO [6] U NO [6] U NO [7] U 
-- -··--·-·- --------- -- -~-------·~-· 

NO [12] U NO [13] U NO [13) U 
... -~ --- --·--·---- --·-- - . - -- ···-· -- -------·--
NO [6] U NO [6) U NO [7] U 

--··- ------ ----- --- --·-------------·------~-

NA NA NA 
----- ---~--- . --- --·--- -- -- ·- --------

NO [6] U NO [6] U NO [7] U 
- ---- ---·-·---~·· 

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/KG 
----- -----··------------ ---- ··---~-----

NO DETECTED COMPOUNDS 
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Pesticides, PCBs, Dioxins/Furans, and Explosives in Sediment Samples at Goose Prairie Creek 
Longhorn Army Ammunition Plant, Texas 

Location: GPCSD01 
1 

GPCSD01 1 GPCSD02 GPCSD02 GPCSD03 GPCSD03 j GPCSD04 GPCSD04 GPCSD05 1 GPCSD05 
· GPcsoo1l GPcsoo1 i-GPcsDo2 · GPcsoo2 : GPcsDo3 · c3Pcsoo3i=D 1 GPcsDo4 GPcsDo4 GPcsDos GPcsDos 

~ ~_!1~~['!_~~-8~_!2J~!~~~p!/18l1998. 12102/1998: -11f17ti998- ~~_l1!!_1!_i_?98 I 11/16/1998 12/02/1998 11/16/1998 12/02/1998 

Sample Number: 
Date sampled:~-----~---------~~---------

0.00 I 0.00 i 0.00 0.00 0.00 ' 0.00 I 0.00 0.00 0.00 ' 0.00 
- --------t----- --------- -·--- - ·-----~- I 

Depth-(ft.):~--------------- ----- --------~-

NA 1" ND-[5.6)iT~- • NA ND [3.8] u NO [6.3pF~n - NA NA ND [3.8] u I NA ND [4.6) u 
PESTICIDES - UNITS: UG/KG 

-----------~----

DIELDRIN 
~_.p~-EDD ------~-~ --- -- NA : Nb [5.6ji.i' - NA NO [3.8] u ND [6.3] u ~- --NA- NA ND [3.8] u NA I ND [4.6) u 
p,p'-DDT -- ----

NA ----
1 

NO [5.6j ~ : - NA ND [3.8] u . -ND [6.3] u -=---~~-~~A~:~ ___ l_ NA I ND [3.8] ~ NA i ND (4.6) u I 

POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 
~----~- --------------------- -------------
PCB-1254 (AROCHLOR 1254) NA I Norssi o-· NA 
------------------------------------ --------------- --

DIOXINS AND FURANS - UNITS: NG/KG 
--- --- -- - ·- -- -- ·-

1,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN NA . NA 
1,2,3,4,6, 7 ,8-HEPTACHLORODiBENZOFURAN-- --- ~~- NA-~--- -·-- --NA- ~-

- ------- -- --·- .l---- - --· -------~--- --------------

1,2,3,4,7,8,9-HEPTACHLORODIBENZOFURAN NA NA 

1 ,2,3,4, 7,8-HEXACHLORODIBENZOFURAN 

1 ,2,3,6,7,8-HEXACHLORODIBENZOFURAN 

1 ,2,3, 7 ,8,9-HEXACHLORODIBENZOFURAN 
. ------------

1 ,2,3, 7,8-PENTACHLORODIBENZOFURAN 
-------------~------------------

2,3,4,6, 7 ,8-HEXACHLORODIBENZOFURAN 

2,3,4, 7 ,8-PENTACHLORODIBENZOFURAN 
- - --··-

2,3, 7,8-TETRACHLORODIBENZOFURAN 

NA NA 
---- ----+--- ---

NA NA 
---- ...._-~----- .. --- --

NA NA 

NA NA 
---------
NA NA 

NA NA 

NA NA 

HEPTACHLORINATEO DIBENZO-p-DIOXINS, (TOTAL) NA NA 

_HEPTACHLOR~NATED DIBENZOFURAN~. (T9_I AL)~-- ~~-~-~~~~-=-~ -- -N~ 
HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA 1 NA 
- - -~ ------~ -~--------L 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) NA NA 
------ --·· -- ~-- ----------- - ------------- -
OCTACHLORODIBENZO-p-DIOXIN NA NA 
-------------· ~---------~ -----------~-----· --~- - --- --- ~-- j-
OCTACHLORODIBENZOFURAN NA : NA 
PENTAcHl.oRIN.A.rEornsENz6r=uR~>."NS.-rror.A.i> ; 1\i.A.-- ···· ·~-· NA 
TETRAct:fLoRiNATED-DIBENzoFuRANs;-(ToTAL)-----" ~- "N.A.-~- t·· ·· -N.A. 

- ------------------~---------------------<~---- --------1----
1 1-- --

EXPLOSIVES - UNITS: UG/KG 
-----------~------ ------~---------- ------------ -~~-- -- --- L-

NO DETECTED COMPOUNDS . NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

N.A 
NA 
NA 
NA 

NA 
NA 

NO [38] U ND [42] U NA ------ NA I 39 NA 1 NO (45) U 

NA 

NA 

NA 

NA 

NA 

NA 

- -- --·----~--- ----------+-----~-----;--------~--~1 
3.~ ~ I ~ I ~ ~ 

~-3~~-~-----~-~- NA----+---NA I NA NA ~ 
i ND 10~1_0_8]l.J O w•• • ~!i~-----~ NA I NA 

0.506 NA NA NA NA NA 

NA NA 

NO !0.1 ~~ll)" __ NA NA NA NA NA 
NO [0.156] U NA NA NA NA NA 

NA .:~~!9:164]"~~-~--- NA~--- NA NA NA +---~ 
NA ~ __ NDJ0:_1~l.J ______ _ti~ _ NA NA NA : NA I 
NA · ND [0.106] U NA NA 

1 

NA NA NA 

NA~~~ ~:-~~l6.2_~8_[Q~_NpJ~~-1_!_~ i NA I NA NA NA 
NA , 6.919 NA : NA . NA NA 1 NA 

- -NA -------! 0.657 ~~-- NA : NA ; NA NA I NA 

NA- . ! 1.379 . _ ... ---~~~=j-NA!-N".A.~--NAj-~-NA ___ _ 

NA 0.6 : NA I NA I NA I NA I NA 

NA 90.22 - :: __ -- __ H~:.-=:~-+--NA~--NA~L ~ NA ~A 
NA_ -~-·- - 0~~~~- -- , ___ ~-~~---:l- NA I NA i NA I NA 

--~A~~--! !'J~.l~-_106!Y ___ ___I'JA I NA I NA ; NA i NA 

NA No !023Bl u--- -:~-~- NA I : NA I NA 
1 

NA NA 
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l\:) 
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Pesticides, PCBs, Dioxins/Furans, and Explosives in Sediment Samples at Goose Prairie Creek 
Longhorn Army Ammunition Plant, Texas 

~:~a;~:~umber:-~ ·u·----~~ - -~---- --------- ~----- - -L-~~~~~~~ .. .! -~~~~-~~~ J ~~~~~~~ 1
-- ~~~~~~~ ~--~-~~~~~:-~ ~=~~~~: ! ~=~~~~ ~ +-~=~~~~ ~ i ~=~~~~ f G~=~~~:D 

~~~:r;;~d:~ =--·--· ······=-~~~=~~=-- -----~~ 1~1 fl~6~~~s=:11/~~·g8' i2i~~~··8-·11/1~~~99C11/~~t~4~2/~~··1~1~~9981E'~~~998 r09/~~~~998 I 09/~~~~998 
PESTICIDES - UNITS: UG/KG . . i ; i : I 
DlELDRIN--~-------~~-~--------------·---2~6~---- NA -~ND(4.6)u··ND[4.4)U ·----NA----:-ND(4.1]U-l NA ~ ND[4.2]U! ND[4.3]U j NA 
-··-~--------------·- ---- ·----------------- __ .. ____________ --- ·---- ··- ------ I ---- -- .... ------··----------·----------------+--~-~--------!"--- I ----r--~---

p,p'-000 1.6 NA NO [4.6] U NO [4.4] U NA r NO [4.1] U ' NA 
1 

NO [4.2] U · NO [4.3] U i NA 
j)J>~-55T- ---- ··-- ----- -------·--------- - , - 3.4 NA - . - 3.4 No[4.4f0 . ---- NA- -h.Jo [4.1]0-f~~!No [4.2) u ~ [4.3] u ! NA 
-----·-··-------- ·- -. -··--- ----~---·--······-~------ ···-- -- ·--··· ·--···- - .. - ·- ----- ·-·-···------------+--- . ---1-----"-----"----'--------1 

--~--------~-~---~--- --------~----~---·---------- ----. -···- --~--------·------.L ---~-------~i ----+-----~-_j_____---+-----~ 
POLYCHLORINATED BIPHENYLS -UNITS: UG/KG ' ' • · 1 

~~B-!3~~~~RocB~~~--!3_~4)·~=~--~=-==--- _ _____ ___ NO [46] ~ _______ r-J_A __ . _N£:)_[4~] U !'J.!?J~~I~~~-~~~~ ---~-~DJ~1J~ NA ; NO [42] U , NO [43] U NA 

1 ,2,3,4,6,7,8-HEPTACHi.ORODlBENZO~p=oioxfN _______ --- .. -7. 716 
---------· ------·---

DIOXINS AND FURANS - UNITS: NG/KG 
NA 

------~------ ----t--- -;----
16.519 J--: NA : NA NA : NA 5.89 NA 
- ..... ·----·- --'--· -- ···-----------L--~--~-------~-_;_~--

NA 
1 ,2,3,4,6, 7,8-HEPTACHLORODIBENZOFURAN 0.976 
------------ ~- ----·· ~--

1 ,2,3,4,7,8,9-HEPTACHLORODIBENZOFURAN . NO [0.254] U 
1,2-;3,4, 7:a=HEXACHiORODIBENZOFURAN___ -- --- ... ·- .. -1~498 ... - . - NA 

1~2;3,6,7,8-HEXACHLORODIBENZOFURAN NO [0.222] U 
1,2,3, 7,8,9-HEXACHLORoDIBENZOFURAN --· · No [6.362] u 
1~3,7,8-PENTACHLORODIBENZOFURAN___ NO (6.241) U -- - NA 
~ ------~-~----------~----- ---·- ' - - ---

NA 
NA 

NA 
NA 

3.303 , NA i NA . NA NA • 84.4 J : NA 
-·- No [0.631 o_J__ ___ NA:~--NA--~~__1_-NA---r---- 24.3 J I NA 

- ·No-tci357Ju~----NA-~---,----NA----~-----N~ 26.3 J I NA 

:_N~f~-3_~~f~j-~~-~-!-!~--=~-=-~~N~~~~---~=~~-~- NA 11.9J ! NA 

ND_[~.-~~8)_l_J __ !'JA. ---·---~~-~----~A NA 4.18J -i-~--~~---
N~i0:.27) U ·- __ !'J~--- --'-----!'J-~ _____ !'JA~·--~A i 4.18 J i NA 

NA 
NA 
NA 
NA 
NA 

NA 

2,3,4,6,7,8-HEXACHLORODIBENZOFURAN NO [0.325) U NA NA N~ ~~~~~--lJ .. ---~~ _ ----~~-----~-A NA i 7.52 J i NA 
2,3,4,7,8-PENTACHLORODIBENZOFURAN NO [0.252] U NA NA NO [0.282] U NA NA NA NA 2.47 J NA 
2;3;7,a=rETRACHLORoi518ENZOFURAN-- -- . Nb [6.282] u 
--~-----~-~------------~ --~---- --- ··-- - ---

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 16.57 
-~---~ --------------~-----·-

2.818 

NA 
NA 

·- --- ---- -·- -- .. ----- _________ __,_ ---------------------------

ND[~-~~~1 U . --~~---------N-~-----~-A-....L-...... NA 3.73 J 2.008 
92.209 NA NA NA -NAc:-------T---5-.8-9 __ _,_ __ N_A_ 
3.3o3· ;-- NA-----"----NA-~------NA : NA ; 153 . NA 

NA 
NA 

HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 
1 
HEXACHLORINATED DIBENZO-p-DiOXlNS,(TOTAL-) 1.067 

NA 
NA 

NA 
NA 

1.587-· . '- NA ____ • ---NA ___ ----- ... NA----~~--Np;-nm(Q.841fur--N/\ 

8 

- -------- -··-

HEXACHLORINATED DIBENZOFURANS, (TOTAL) 0.969 
-~--- -------------------------·· 
OCTACHLORODIBENZO-p-DIOXIN 
ocT.A:ct-ii.oRoiSisoooi=uR.A.r::r·----

235.638 
1.119 

_____________ _j __ ··-

PENTACHLORINATED DIBENZOFURANS, (TOTAL) 1.02 
TETRACHLORINATEooiBENZOFURANS,'(ToTAi.) - ~ NO [0.2821 u 
---------------·------~------------------- ·-- -·------

1- --·-

EXPLOSIVES - UNITS: UG/KG 
-- - ------·----- -· 

NO DETECTED COMPOUNDS 

()1. 
w 
t.> 

L -

NA 
NA 
NA 
NA 
NA 

32~--~~~-j ~~----~~~~+--~~=)--~--~~-- ! ~~ I 2~59 I ~~ 
NA . 10.993 ~--·- NA-----~--- NA-- ·---NA-t~A---1 936J +--N~ 
NA --;Ni5[6.282fut ___ NA ----~-----NA~--·---NA--f NA : 15.6 i NA 

- ·-- .. - -. ----- --~ -----. -----------+----------- ---···----- --t---------______j____--~-

NA NO [0.399] u: t-J~-~===--N!- --_:_ __ :~ I NA 12.8 ' NA 

NA 
NA 

NA 
--+------L --+ 

NA NA 1. NA 
0 
l\.:) 

00 
w 
....... 
N 



Pesticides, PCBs, Dioxins/Furans, and Explosives in Sediment Samples at Goose Prairie Creek 
Longhorn Army Ammunition Plant, Texas 

Location: LHS-GPC-02j LHS-GPC-04 1 LHS-GPC-06: LHS-GPC-08 
-------------------- -------- -----.------------!--------------------'- ------------

Sample Number: , LHS-GPC-02 ' LHS-GPC-04 I LHS-GPC-06 i LHS-GPC-08 
- ----~~-----------------~---------- -1----- ----------- ---t------------L----------- - -- -- ---- 1-- ------- ------ - ---
Date Sampled: · 01/12/1995 : 01/12/1995 I 01/12/1995 ' 01/12/1995 
---~-~~--------------~----~~---- ----- - __ , ___ --- ----------+-------------------+-------------- 1-------- ------------
Depth (ft.): · 0.00 0.00 0.00 · 0.00 
PESTICIDES- UNITS: UG/KG ---~--------- ----

DIELDRIN 

p,p'-DDD 
---
p,p'-DDT 
----

NA 

NA 

NA 

~- ~-~-------~~ -------····...:....--~---

NA NA NA 

NA NA - NA 

NA NA NA 

1POL YCHLORINA TED BiPHENYLS-UNITS: lJGlKG _______ _ 

§ 
Ul 
~ 
~-

PCB-1254 (AROCHLOR 1254) 

DiOxiNsANifi=u-Rft."NS-uNirs:-NG!KG _________ - -- -, ---
1 ,2,3,4,6, 7,8-HEPTACHLORODIBENZO-p-DIOXIN 

1 ,2,3,4,6, 7 ,8-HEPTACHLORODIBENZOFURAN 

1 ,2,3,4, 7 ,8,9-HEPTACHLORODIBENZOFURAN 

1 ,2,3,4, 7,8-HEXACHLORODIBENZOFURAN 

1 ,2,3,6,7,8-HEXACHLORODIBENZOFURAN 

---------- ------

NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 
- -~---------- -- ---------~--!.--------- ---

1 ,2,3,7,8,9-HEXACHLORODIBENZOFURAN 

1 ,2,3, 7 ,8-PENTACHLORODIBENZOFURAN 

2,3,4,6,7,8-HEXACHLORODIBENZOFURAN 

2,3,4, 7 ,8-PENTACHLORODIBENZOFURAN 
-----~-

2,3, 7,8-TETRACHLORODIBENZOFURAN 

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) _ '-- __ 
HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 

HEXACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) 

OCTACHLORODIBENZO-p-DIOXIN 
------~--------- ---------------- -~-------- ·----- ----
OCTACHLORODIBENZOFURAN 

PENTACHLORINATED DIBENZOFURANS, (TOTAL) 
TETRACHLORINATED DIBENZOFURANS, (TOTAL) 
---~----------------------------- ---------------------------·-·---

EXPLOSIVES - UNITS: UG/KG 
NO DETECTED COMPOUNDS 

J __ _ 

----~----

-i -- -
--1---

1 

NA NA 

NA NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA · 
NA 

NA 
NA 

NA 
_ ___ l _______ -----

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
- . - ------- . 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 
NA 

- ---·- ------------

NA 
NA 

0 
l\:) 

00 
w 
~ 
w 
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Metals in Sediment Samples at Goose Prairie Creek 
Longhorn Army Ammunition Plant, Texas 

Location: I GPCS001 GPCS002 GPCS003 GPCS003 GPCSD04 GPCSDOS GPCS006 I GPCS007 i GPCSD08 
--··---- -----·---- -----------1------~------------------------- --------------- ·----+--- -------------- . l.. -- - _______ .;__ --- ..l..-....__ -----t---~--------

Sample Number: i GPCS001 ' GPCS002 GPCSD03 , GPCS003LFD GPCSD04 GPCSDOS : GPCS006 ! GPCSD07 1 GPCSD08 

g:;,;~;~Od: :: _ := :r:_1111~~~998~ ::__: 1 i/18~998:: :11,~~~1999 · · - 1if1'~199! . :_ 1111~~1999 u 1111~~ 998 : -~ _ 1 11~~~ 998 I 111~s~~ 998 " 111~1~~ 998 
METALs- UN Irs: UG/KG ---t· --------;--- ----------- ---- -~ ---------- ------------- -- --·- ---- ---- - - - -- --- ----;-- -----

1 

ALUMINUM _ , -45ooooo ___ 1_ ___ 4000000 -- -: - -4500000- - -;-- ---466o6oo___ . 18oooo6 - . -- 22ooooo ~ 3600000 ~ 1 ooooo --r ~0000--

~~;~~:_::_ ~~---~~ _:=oi~~~!'~-NOJ~~~OJ R -~0~~10L R . ~ -~~:;6~~J~==;- ~~ ~~~~~ ~--_~- ~g l~!~~l ~ ! NO;~~R-~ NO ~:~~OJ R • NO ~::OJ R 

BARIUM ____________ j ____ ~8ooo _______ ~ __ _g~o_o~_ _ _ ___ 62~~o ~I?J~~~~~Lu_ ~9~~~ ________ 4~~~---~-4~ooo 1 82ooo 24oooo 
BERYLLIUM , ND [951] U ! 1150:00:00 815 ND [3130] U ND [653) U ND [683] U . 876 i ND [666] U 1590 
cADMiu~---------~~-1\Jo [95-1Ju---~o [76a]u- -·-No i626]u·- -----No[3130J(r-: -- f'.io [653]u ·:---liJo[683J u --~--No [693J u ' No [666J u ND [6561 u 
----------------~--------~------1--------- . -·------ ---··· . ·- ------------- ~-- ----·--- -- -------- ----------------------------~ ~~-=---=---+----=---=--

g~~~~~M-.-T-0-TAl--~: __ _!_~~~~~~----·----1~~~~~~ 74~o0o~0o _ ~ ~~[~~~~~~~J_U_. -~!JJ~~~~o~EL:.~J~~~~O~J U _ _j ____ ~~o~0o~_ 1 12
8
o
7
o
0
o
0
oo i 6~~~~~o . 

------------~-~--- - --- -·- -----·- - ---+------- ----·---·-------,-~ -------·---- ·-------------~ ~---
COBALT ND [9600] U 11000 8300 : ND [31 000] U ND [6600] U ND [6800) U 8700 i NO [6600] U ', 18000 
coPPER ----~----ro"c>o----~--- --6516 5340 - -----No i156oo1 TT -·431 o----- :- ·No [342oru---; --- 582<l-~ -~~: --moo-~ 
IRON _______________ _J_ ___ 65ooooo -'--24oooooo · --19oooooo- -~-- 2ooooooo ______ - 47oooooH--~--476oooo ---:- 25oooooo 1 81ooooo ! 37oooooo--
------~-----------------------------L--------- ----------------- - ·-··----·· . ----- ---- .. ·- ------ ---------------+- -f-~--~--

LEAD , 18600 
1 

20100 . 13900 14900 6100 , 6190 , 17200 ! 9300 ! 20700 

~~~~!~~::: ===--=JYof:o~ND2~;~~:~f~-~-N~f~igffg~j~-;~_~o!!1~~~~JL~~-:- ~~J~~~~O~J\! ~-N~1~g~~fQ=:No~~~~~~~J u / 1~~~~~oJ - s6~~o~0o---. __ _;__ ________________ . -·--------- -~----- ----- ... :.- ·- ... --- -------- -'·---------------------,.--~-----~ ~---+--. -:-:c:::-~-::-: 
MERCURY : ND [190] U : NO [150] U 130 NA ND [130) U , ND [140) U . ND [140] U I NO [130) U i ND [130] U 
NiCKEL ________ ---~-- ND [7600] u-+--ND[6100j u ND [5000] u ' ND (25oooji.J N[j"(52oO]t.T-, -ND.[5500]U-:-----6000 -~--8400 ~r--49000 ~ 

. - 1-------. ---- .. -- ------------ -·-+ ------ -·-- -------. ·--·-- -·· ---··· -~-------------~--~---- •• --------- ---+---
POTAS_~~UM -~---------~_l?l9~0000)_l!_~----~~~99_~ ___ N_l:) J6~0~00] t.J_J ,_f>.IOJ~~~~~90J _UJ. ~D[~50~~li.J~~~_!?~OO~~] UJ: ND [690000] UJ i 750000 J ,, 1400000 
SELENIUM --- : ___ ND l1__900] u ~-'------~~~~-- . -. -- - 3~~? --- ~-- --~_~:) I~~~-0] lJ -+- ~D_t~_31 OJ -~-j_ _!:JD [1370] u ~ 4970 I 1570 . 2620 
SILVER i 2400 ; ND [1600] u 1600 ND [6200] u 1300 I ND [1400] u I ND [1400] u ' NO [1300] u I ND [1300) u 

SODIUM - t!Jo[956000)UiND[77oo66L~~ ~E~~~~~~l~~-=-~~-t~!~~~6ofQ: :: N~ (€>5~6o0j:~Ti~o[6~~~~9Ll!__! N'_D [690000] U 1_ N~J~~~OOOJ U ND [66000o)L! 
STRONTIUM i NO (9600] u ! ND (7700) u I ND [6200) u ND [31000) u NO [6600] u ! ND [6800] u : ND (6900) u I 8200 73000 

---- +--· ,_ ---·------- . --------- -----"-- ---- -- .. - - ----·-- . ---- ··---------~· -~-~--1---,-:---~~--+-----+--------1 

THALLIUM ! NO [951] U ' ND [768] U ND [626] U ND [3130] U ND [653] U i ND [683] U ' ND [693] U ND [666] U ND [656) U 
VANADIUM-- -~- ----r---17ooo-----t ----43666 ·- ----34666 - _,__ 35666____ - -8160------;-----9900----t--:--.Qooo 14ooo 35ooo 

z1Nc ·r - - 76666_____ I 91ooo soooo 54ooo 19ooo -22ooo ---l·-----42666 ----l-2aooo-r--93o6o ___ _ 

0 
l\:) 

00 
c..u ..... 
~ 



0 
0 
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tc 
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Metals in Sediment Samples at Goose Prairie Creek 
Longhorn Army Ammunition Plant, Texas 

Location: GPCSD09 ! GPCSD10 GPSD01 
------- ------ -- ----1-----------+-· -----------··• -. ----------

Sam~~~!:J~!llJ>~r~ _ __ --~--~~<?_SD09 _ __L __ _9_~~~_E~O __ -~ ---~~~_D~1 
Date Sampled: ' 11/11/1998 _j 11/11/1998 _. ___ 09/17/1998 

~~~~J!t·)= _______ :~-=---=--·-c=~~~-=-_L=~~~-~0 ---; -__ o~~~---
METALs ·UNITS: UG/KG ; . . i • 

(3P_~0~1 ' LHS~G~(;-0~ L _1-_1-i~~G~(;:!!~--; _ _1-~~-~PC~~~-_1__1-HS-GPC:OB-
GPSD01 LFO . LHS-GPC-02 LHS-GPC-04 : LHS-GPC-06 i LHS-GPC-08 
o9/1-7/1998- ~- -o1i12if99s- - -o1/12i199s ___ f01i12i1995T o1/12/199s 

-· -··- - - --·---1---- ---· -- - ·--- ·----·-r---------------t-------
0.00 0.00 - ().00 - -t-----~~()___----+---0~-

ALuMiN"l.TrV"f --- -----------,--24ooooo--:---4866oo6-- -~-- -aooo6o -- · ---- 79oooo - 756ooo - · ---84oo6o ____ , _____ 153oo6o--~ - 2o6oooo--
-------------~ ------ ---~-----~------------ --+---~--------------- +- ------··--- - "-- --- . - - ----· --- ------- ---· ---- ----··------------~-----------------~ -

~~~~g~~------ _________ j__~D [858~LR __ L_N_I:)~_1_4_0]_~ __ [ __ f'J~E~~'! . _ ND_[~~~<~gl U __ ND l95g_~]UJ ___ f'J_~_l81_ggJ_l}J_l_~~J~~-~!~~_j__ND [11000] UJ_ 
ARSENIC 2130 : 4040 ND [1280] U NO [6390] U 520 J 360 J ! 4300 J I 1000 J 
------------ --- -- ----·------ - --,----~---------1.----- ---------- - - --··- ---- --- - . - ------ --- - -- j. ----------- ·------- _____ .j__._ ____________ ---------.>.-------------
BARIUM . 58000 I 52000 NO [26000] u NO [130000] u 21500 14700 20100 35300 
BERYLLIUM" _____ ------j---"No [715]u--r-- -694- -~---No [639ju · No[326oJ u NA - - NA -------, -----NA _______ i __ N_A __ 
c.A.iSMIUM-- -- - --- -- --~--No [715]u- ~-- No[678j IT ; ND [639] u .. - No [32ooj u - No [95o] if- ~- No [816JtT- ---No [896j_U_ ~ No-[11ao]U-
cft.LcluM ---- - --- - 1 oooooo """---17oo66o ___ T No [646666Ju- N"o [32o6ooofu · -- · -18o6oo- --~ ---162666- -----369oo~ 556ooo 
cHRoMiurv(rorA:C ~-----666o --- --~---1-96oo----t- --28oo ---- -~----No [646oj u 2866- -- ---- -- 32oo 13ooo 58oo 
COBALT ____________ ,_NO [7100] u-~----876o ________ ND[64oo]u-;- NDT32o66fu --NO [1966Tu ____ ND[1666fli-~~-4466" 3200 
coPPER _____ -------;-No[358ofu~---7636----r No f3266]u -· No-[166661 u No [19661 tT --N-o -[1660fu- ---- ---32o6~---~- 32oo 
IRON ----- ____ ., __ 59o6~--186o6ooo·-:--24ooooo --- --2566666 ·-- -1956ooo ___ --212ooo6----~-980oooo---~. - 424oooo --
LEA5----------~: ___ 876o ________ 144oo - -- .. --- 55oo ___ - · -- 876o -- 41oo --- · - - 276o- - -~--7866·-----;-----73oo ____ _ 
MAGNE.Siu""M- --------~-No[72ooo6]D ~ - 16oooo6 - ·- I'J5[64o66o1 L_,. No[32oooooi u. 111ooo - · --- 125o0o -- ~ -21"2ooo---~---319ooo ---
---------------~------~----L---------------~--------- ------------· ··-·-----·· ..... -·- - -----··---- ----- -·------~--~--------------------------

MANGANESE 140000 205000 24600 24800 22200 44700 103000 1 115000 
----~~------------_! __________________ ..:_ _____ -----·-- -------------- ----- -- <----- __________ ...,L_ ---------------1.-----~--------

MERCURY NO [140] U NO [140] U NO [130] U NA NO [81] U ' NO [81] U . NO [87] U l NO [120] U 
NICKEL _____ ----------No[57o-6nr- --- -15oo6 --- - No-[516o] u ·- No [26ooo1 u NA - ------ NA - ,_ -N.A ___ i ___ NA --
PoTAssiuM ___ - ----~-No[noooO]u ___ s4o6oo-- -No[646oooi tT No [32oooo6J u No [191oooJ u· No [162oo6j iT:-No [1786ooJ u l No [221oo6j-u 
sELENIUM ---Nofi43ofu -- No-[136oJu - No[128ojif ~ N6[6396]lJ" ;- Noiioofu- :---Nof196J"lT ______ 28o ____ iNo[21o1u __ 

---------·-- ··--·----- ------·. __ , ----------------- ··-·'--- ·---------~-----· -·-------------~-·------- .. L----_::____:__ 

SILVER . NO [1400] U . NO [1300] U NO [1300] U . NO [6400] U . ND [950] U NO [810] U 1 NO [890] U ! ND [1100] U 
SODIUM ____ i NO (720000] u i!:!~.@~~§~~i~-~J6~?~~§]~}~-~J~?6~~~ojiJ:- _ ~-~-=--~~=- =~~~~=--~~-~--~--L-~ 
ST~~NTt~----~--7600 ___ " -----~2oo_g__ ________ No J~~~l_ u ____ No [32000J u . _ N[)J~50_?l_LJ _ __i_No _[8_1_0~Ll.!.__i___No [8900J u 1 NO [11 0001 u 
THALLIUM I NO [715] u I ND [678] u NO [639] u 5520 NO [47600] u i NO [40600] u : NO [44500] u i NO [55200] u 
. -·-- -·· .. ---------+-----·-·------. --- --.----- - ------- .. -···-. ·--------·- ---·--·····-----~-----------t~------

VANADIUM 11000 27000 NO [6400] U NO [32000] U NA NA · NA ! NA 
zi"Nc · ---~----16666 39ooo 88oo No (13ooo1 u 96oo - -~ ·· 56oo · -~ - --1 Ef66o ____ T ___ 244oo---

0 
l\) 

00 
C..u ,..... 
CJ1 
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Anions and Physical Properties of Sediment Samples at Goose Prairie Creek 
Longhorn Army Ammunition Plant, Texas 

Location: : GPCSD01 GPCSD02 
--- -· -- ··-- ---~------ -----

Sample Number: --------- r--<3F'csoo1 " GPcsoo2 
- -- ----------------

Date Sampled: 11/18/1998 
--------~------ -- --------- ------ ---------- j 

11/18/1998 

0.00 Depth (ft.): 
- - -------- --------·- ------ . --

GPCSD03 

GPCSD03 
11/17/1998 

0.00 

GPCSD04 GPCSD05 GPCSD06 
GPCSD04 GPCSD05 i GPCSD06 

GPCSD07 GPCSD08 i GPCSD09 GPCSD10 
GPCSDo7-I--GPCSDo8\- GPCSD09 GPCSD10 

--. ~ - --. ------ ~--

11/16/1998 11/16/1998 ' 11/16/1998 _,_ ··t·--

0.00 0.00 0.00 

1 f/1611998: -11t11/1998T 11/11/1998 11/11/1998 

o~~o~==: __ --~~~-~~- ____ o~~~ __ !__ __ --~~--0.00 
-r--

ANIONS- UNITS: UG/KG , 
cYANIDE ____ ----- ---- ---- - --- -----

1
No[956.4j u No [767.51 u · t-Jb [625.51 u No (652.81 u ·No rs82.f3)u: No rs93.1i it No [666.1fuiND [656~u-rND[715.7Ju+-No [678.6]u 

·-- ------------ --~---- - ~ -- ________ .J_____ _ _______ J __ -------------~----..t..-------------- I 

PHYSICAL PROPERTIES - UNITS: MG/KG 
----------

TOTAL ORGANIC CARBON 338000 163000 NA 218000 243000 376000 126000 499000 216000 362000 

0 
l\:) 
(X) 
(..I.) ,.... 
0) 
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Location: 

Anions and Physical Properties of Sediment Samples at Goose Prairie Creek 
Longhorn Army Ammunition Plant, Texas 

GPSD01 
-------· ···----··-~-----·- --- ------~------ .. 

Sample Number: GPSD01 
------------------

09/17/1998 
---------~- __________ j __________ -----

Date Sampled: 

Depth (ft.): 0.00 
---~~--~- ----~--- --------------------··· 

ANIONS -UNITS: UG/KG 

CYANIDE 
~"------ -+--- NA 

-- ---------

PHYSICAL PROPERTIES - UNITS: MG/KG 

TOTAL ORGANIC CARBON 88200 J 

0 
l\:) 

00 
w ..... 
-J 



0 
0 
0 
rJl 

""' rr 

Location: 
-·-------- -~- ----
Sample Number: 
----------- -------
Date Sampled: 
-----------------------
Depth (ft.): 
-------------------- -- --- ----------~--- -------------. 
VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 

ACETONE 

BROMODICHLOROMETHANE 

CHLOROFORM 

P-CYMENE (p-ISOPROPYL TOLUENE) 
--------------- -- - ----- ·-------

TOLUENE 

TRICHLOROETHYLENE (TCE) 
--------------- ---~-----------
cis-1 ,2-DICHLOROETHYLENE 

-·----·- --~-- --- --- - ~----- - - -------~ ----------- --

VOCs and SVOCs in Surface Water Samples at Goose Prairie Creek 
Longhorn Army Ammunition Plant, Texas 

--~:~~~~~ ·-~=~~:~~ ·' ~=~~:~~ : ~=~~:~: ~ ~:~~:~~+~~~~:~: /-~-=~~~~~ I ~=~~~~:+~~~~~~: t-~~~~~ 
- 11t1ai199s -11t1st199s · 11t17t199s · 11i1si19ssl11i16/199si-11i1s/f99811171si1998 j-11/1111998 1 11/11/1998 : 11/11/1998 
-- ---· ··-~- -' .. - ·- . . -- . ·- -- . + ·--·---~-----r---~·--··---~-------~--·+----- --+-------;---

0.00 o.oo o.oo o.oo o.oo o.oo , o.oo I o.oo ! o.oo 1 o.oo 

ND[5] U 

NO [1] U 

NO [1] U 

NO (1] U 

NO [1] U 

0.97 
- - - --- -- ~- ---

NO [1] U 

ND[5] U 

ND[1] U 

ND (1] U 

ND [1] U 

ND[1] U 

1.5 

ND[1] U 

ND[5) U 

NO [1] U 

ND[1) U 

NO [1) U 

NO [1] U 

1.2 u 
ND [1] U 

; - -·····-------·---~---- ·-·- ·--· L----~----r------·-----"----·-·------
i I I . 

NO [5] u j ···Nof5jlT_T_ND [5]lTTND[5fu-[No [5]ui-No (5] u~ ND[5] u 
NO [1] U i ··r,f6(1jl]--iND [1]u--+---ND (1] u-rNo (1)iJ , NO [1] U i NO [1] U 

1 
-. ·- ---···---·~---'--·-·-···········----·j_ __________ ,__~----------------

ND [1] U NO [1] U . NO [1] U ! NO [1] U : NO [1] U : NO [1] U . NO [1] U 
No r11 u · · ND[iJLi"" ·--No l1Tu ____ NOf1JU--:-No [1(u-·:-No[1ju~o f1fU 

. -- ·-·· --- ··- .... ----·-------·-··--- --------- --------L-~-----~· ----~-------
ND[1)U. ND[1]U! ND[1]U ~ ND[1]U i ND[1)U I ND[1)U ND[1]U 

. --- .. ····•·--· ·----- ------·-··- ·---~--'---------··-+----·-------+---- I 
2.3 ~---3:_~----------2~----~--!'JD~L~_l_ ND[1]U : ND[1)U • ND[1]U 

0.67 0.69 0.77 NO (1] u NO [1] u NO [1] u I NO [1] u 
-- ·- --- -----~~-------

SEMI-VOLA TILE ORGANIC COMPOUNDS - UNITS: UG/L 
--···~·--- -- ~ ·-----l·----------------~----------. .:- -----------

bis(2-ETHYLHEXYL) PHTHALATE NO [10] U NO [10] U NO (10] U NO [10] U ND (10) U NO [10) U NO [10] U . NO [10] U . NO [10] U NO (10) U 

0 
l\j 

00 
w ,..... 
00 



§ 
~ e 
~-. 

Location: 

Sample Number: 
-----~---------------·~-··------------

Date Sampled: 
-------- -------~-------------

Depth (ft.): 
voi.:.Arii..'E oRG-ANic coMPouN'os ~ uNirs: uGti. 
ACETONE 

BROMOOICHLOROMETHANE 
CHLOROFORM 
-----------------------·---------------- ---

P-CYME_NE _{p_:_l~()£'~c:>_t='_Y_f:-_"J"OLUEN_§)_ _ 
TOLUENE 
--- -----~-----~------·-

TRICHLOROETHYLENE (TCE) 
~~---------------- ---
cis-1.2-0ICHLOROETHYLENE 

VOCs and SVOCs in Surface Water Samples at Goose Prairie Creek 
Longhorn Army Ammunition Plant, Texas 

GPSW01 : GPSW01 : GPSWO~ GPSW021 LHS-GPC-01 ' LHS-GPC-03 1 LHS-GPC-03 i LHS-GPC-051 LHS-GPC-071 "'1' 

~f,:~~J~;:~;! ,-o~~=~~1s +~;r~~o/~~~~~~~L~~~~~~~J~ LH~~~~:~o I L~~:;~~sl L~~:' ' 
0.00 I 0.00 ' 0.00 i 0.00 . 0.00 i 0.00 : 0.00 ~ 0.00 : 0.00 

- ---- ------ -- -----'---·-----·-------!---------------!------ ---- ------------,-- --- ' -;--, ---

-- _L --- --- ------- ---------~------- ---- - --------------1------ --------- ----. ' J____ l 
NO [5] u I 2.8 NO [5] u I 3.3 NO [10] u NO [10] u I NA I NO [10] u I NO [10] u 
~~ [11 ~- -~~ 111~~ =!-i~Jii Q-~- ~~-!!f~--~I- _ ~~!~[9-==~-- ~~Ti5Ju=! ___ ~---+ No [5J u 2 J 
N0[1]U N0[1]U N0[1]U , N0[1)U ' N0(5]U N0[5]U I NA 

1 
N0[5)U 4J 

N0[1)U -No(1jl.i--~ND(1]U ___ 1~4 - NA ----- NA ____ ! NA : NA NA 

ND [1] q 0.86 - . -~~f1IQ=~--- _1~~~ _ _ _No-[5)9-~~=~~~~[)J~L~ _ ___i NA NO [5) u NO (5] u 
N0[1]U N0[1]U N0[1]U N0[1]U , NA NA , NA NA NA 
NO [1J U NO [1]Lf_, __ t-.fofi]li-+ -N5(1]u ---- -NA -NA ---,--~NA NA NA 

1--------------------------------~------------ -- ----·------·------- - -·-- - --·------------------------ ------- ------------ -------------~- ---1 

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/L 

bis(2-ETHYLHEXYL) PHTHALATE NO [10] U , NO [10] U NO [10] U NO [10] U 

- ------------- ------------ I 

1 J 
-----------------1--- ------

530 i 340 NO [10] U i NO [10] U 

0 
l\:) 

00 
v.J ,_.. 
CD 



Location: 
------ ------·-----·- ------------- -·· ------
Sample Number: 

Date Sampled: 
----------- -------------·-------------------------------
Depth (ft.): 
------ . ------ --- --------------------------- - -----

VOLATILE ORGANIC COMPOUNDS- UNITS: UG/L ACETONE ___ ._ .. _________ -· -·-- ..... __ -

BROMODICHLOROMETHANE 
----------------------------
CHLOROFORM 

!'-C'(~~~E (p-1~~-PRQ_~!~!<:)~-~~t-l._E) 
TOLUENE 
---·-·-·--------··------ --~- ·----

TRICHLOROETHYLENE (TCE) 
-----------~----~-----.. ----------
cis-1 ,2-DICHLOROETHYLENE 

-~-----------~----~-

VOCs and SVOCs in Surface Water Samples at Goose Prairie Creek 
Longhorn Army Ammunition Plant, Texas 

' GPCSW01. GPCSW02 GPCSW03. GPCSW04. GPCSW05' GPCSW06! GPCSW07 / GPCSW08 1 GPCSW09 1 GPCSW10 
··GPcswo1-rGf>cswo2 ··Gficswo3 ... GPcswo4.<3F>cswosi GPcswostGPcswo7-<3Ficswo8! GPcswo9 

1 

GPcsw1o 
•··--····-········• ......... - ...... ···--·i. .. ____ ............................ ·- _____ )__________ -·-------t---:-c-----~--------·-

... -"--1_11'1_8~!_ 998_: _11/18!1_99~ . _1_1 !~~~1-9~~_._J_11!_6~1__9_98_.._1 ~/16~~~-8 ; ~ !~1_6/19~8 ! 11/16/1998 11/11/1998 : 11/11/19~~11/~98 
o.oo o.oo o.oo o.oo o.oo o._~~--- ; __ ~~~- -f __ -~·oo_~~~----i _o.oo __ _ 

-- ···---·-·- ----- -------'·------·-----·-__;_ L_ ____ _ 
NO [5] U NO [5] U NO [5) U NO [5] U I NO [5] U l ND [5] U NO [5] U ~D [5) U 
ND[1]U . ND(1]U-- ND[1JU·t-ND(1ju---tNQ[1ju- i ND[1)U ; ND[1]U I ND(i)u-

····-·· ... - ····- .. _. ·-- ....... _________ --.!----~' --------·----·-·· -~----
t-.1~ [11 l} -· ND ~1J~ "- t-J~J_!l_U _L_t-J~~L~l__!J_f? [1] U ! ND [1] U ND [1] U ' ND [1] U 
ND[1)U ND[1]U ND[1]U ND[1)U ! ND[1)U : ND[1)U ND[1)U i ND[1)U 

No ni u No [1fu 'No i11lF- -Nol11 u r-ND[1Tu-·t-'NoHTu : No 111 u i No 111 u 

NO [5] U NO [5) U 

ND[1)U ND[1)U 
-- -- -- ----

NO [1) U NO [1) U 
ND(1)lT-· ND(1ju-· 

--- - --- -· -----
NO (1] U NO [1) U 

0.97 1.5 1.2U 2.3 ·-2.6·----~---2:8 .. _ ·: ND[1)U : ND[1)U . ND[1)U ' ND[1)U 
-·· .. - - -· ........ .;. -·. ·------. '---·---- .. _ _j_ ___ ----'----~ ---

ND[1]U ND[1)U ND[1]U 0.67 0.69 0.77 ND(1)U : ND[1]U ND[1)U ND[1)U 
.. ----- ·- ·--.. -~----~ 

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 
-··---~----·-- --------·------~-------- -·--L--------· 

0 
g 
(!'1 
0 .... 

bis(2-ETHYLHEXYL) PHTHALATE NO [10] U NO (10] U NO (10] U NO [10) U NO [10] U . NO (10) U NO [10] U NO [10) U NO [10) U NO [10] U 

0 
l\:) 
(.X) 
(.\,) 

t~ 
0 



0 
g 
(jJ 
0 
N 

VOCs and SVOCs in Surface Water Samples at Goose Prairie Creek 
Longhorn Army Ammunition Plant, Texas 

Location: 
·-·· ------ - ----· --· --

Sample Number: 
--------------~ 

Date Sampled: 
-·-------~-------·---- ----- --~----------·------ --------- ---
Depth (ft.): 
- -~---~-------~-----~~------------------

VOLATILE ORGANIC COMPOUNDS -UNITS: UG/L 

GPSW01 GPSW01 i GPSW02 GPSW02 • LHS-GPC-01 i LHS-GPC-03 1 LHS-GPC-03 ' LHS-GPC-05 LHS-GPC-07 
<3FisWo1-i <3fiswo1 -[-- GPsWo2 -GPswo2 t-L.Hs-<3fic~o1-; i..Hs-GPC-o3-j-L~Hs-Gfic-o3i=o_i_itis~<3PC-o5 LHs:(;pe:Q7 

: o~ii 6[!9_98 1 12~4!! ~98J~9t~6~1998-~- !2t~4~i~~~~=-~!/_!Ei9~~-:-~~~-~t1995~t12t_~~Sj_ 0111211995 0111211995 

0.00 0.00 -L --0.00 u 0.~()_- ----~~~- --+-- ---~~-0 . 0.00 0.00 0.00 I 
--- ------- ----·- ---- . 

-- ______ _;___ ______________ )__ 

ACETONE NO [5] U 2.8 NO [5] U 3.3 ' NO [10] U ' NO [10] U NA NO [10] U NO [10] U 
~--- - -·-·----- ~ --~- ---------~----------- ------~---L-----~- --· . ---

BROMOOICHLOROMETHANE NO [1] U NO [1] U N0[1] U N0[1] U NO [5] U NO [5] U NA N0[5] U 2J 
~-------------- ---------·------------------------- --------------------------~---

CHLOROFORM NO [1] U N0(1]U NO [1] U NO (1]_1J__ __ f'J0_[5]_~-- " _ _!-1_1? [5] U NA N0[5] U 4J 
P-CYMENE (p-ISOPROPYL TOLUENE) NO [1] U NO [1] U N0[1] U 1.4 NA NA NA NA NA 
---------------- ---------------------·------------ -----

TOLUENE 1.6 --·- ND [5ju 
__ ,... _____________________ 

NO [1] U 0.86 NO [1] U NO [5]U NA NO (5] U ND[5]U 
. -~----------------- -·- -- -- --------·- ----- ------------ .. 

TRICHLOROETHYLENE (TCE) 
cis-1,2-0ICHLOROETHYLENE 

---·------------ ---------

!'J£:) f11 U --~ . N£? !11 U N0[1] U NO [1] U NA NA NA NA NA 
-- ------- -- ~--- ---NA ---------~------+--

NO [1] U NO [1] U NO [1] U NO [1] U NA NA 
I 

NA 
------ ----~-----

i 
------------- ------------------------- - _l 

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/L 
bis(2-ETHYLHEXYL) PHTHALATE 

I 

NO [10] U NO [10] U NO [10] U NO [10] U 1 J 
- ---- ------,----------------'-------+--

530 : 340 I NO [10] u I NO [10] u 

0 
l\:) 

00 
C..v 
f\) 

....... 



0 
0 
0 
f1' 
0 
(...) 

Pesticides, PCBs, Dioxins/Furans, and Explosives in Surface Water Samples at Goose Prairie Creek 
Longhorn Army Ammunition Plant, Texas 

Location: GPCSW01 ' GPCSW01 • GPCSW02 ; GPCSW02 GPCSWOJ GPCSW04 I GPCSW04 / GPCSW05 I GPCSW05 GPCSW06 
sampleNumber:--------~- ~-----~--~~--- --~-- j ·C3f'cswo1l GPcswo1-' GFicswo2 i C3i'cswot···c3i'cswo3 ·-c;f;)Cswo4ic;Pcswo4 1 GPcswou GPcswos· GPcswos 
Date-Sampled:- ------===-==--~~=--=~~~~~~~=-- ~--1~1!!~8~~~~~ =-i~!~2~~998-~-'0i1_~~~-8_}_1~i-~2Z~9~~-11ii72i9~-=~i_1i16/1998112/02/1998 J~_1/16/1998 1 12/02/1998 11/1611998 
Depth (ft.): ~----~ _ ~----· __ 0.00 0.00 __ --~- __ 0.00 0.00 0.00 0.00 0.00 · 0.00 0.00 0.00 
PESTICIDES- UNITS: UG/L . 

-------------~----:- --··----- ---- ----~---------- __ .. _ 

NO DETECTED COMPOUNDS NA N A 

POLYCHLORINATED BIPHENYLS - UNITS: UG/L 
NO DETECTED COMPOUNDS NA 

DIOXINS AND FURANS - UNITS: PG/L 
------------ -------------------- -- -- --

1 ,2,3,4,6, 7,8-HEPTACHLORODIBENZO-p-DIOXIN NA 
-------------------~--- ------------
1 ,2,3,4,6, 7,8-HEPTACHLORODIBENZOFURAN NA 
HEPTAcHLoRiNATEo olsENzo:P-oioxiNS.<T6f.A.i.> NA 
HEXACHLORINATEDDrBENZO=p-DIOXINS~ (TOTAL)- -~- NA 
OCTACHLORODIBENZO~p~DiOXIN------~~-~------ ~~ - NA 
--------------- -- --~--~------ -- -- -

OCTACHLORODIBENZOFURAN NA 

EXPLOSIVES - UNITS: UGIL 
NO DETECTED COMPOUNDS 

NA 

NA NA 
NA NA 

.. 1-

NA NA 
NA NA 
NA NA 
NA NA 

NA 

-- ·--

l 
I 

I NA t 
l ___ - -- ~ ~--~ 

NA NA 

I 

NA 
NA 

ND[i162ju· --NA--~NA I NA '- NA iND[2.758JU 
. ~- ------ ___ ,_ --~--- -------- -~-~~------+---- -----'-----~---~ 

__ NI:) !_1_:~~~] ~. __ Nf\ --~· NA . NA NA ! NO [1.255] U 
NA I'J~[3.162JU. NA __ ~--~~-'- NA NA ~~[2.758]~ 
NA ND l1_.~~)_1J_, --~ _t-J_~ ___ :__ NA NA NA I ND.::__[2_.9_53~]_U 
NA 181.271 NA NA NA NA I 114.202 

--- --- - + r -

NA ND[2.351)U NA__ --·--- NA NA NA 
1 

ND[3.5]U 

NA NA NA 

0 
l\) 

00 
C.u 
t..:> 
f\,) 
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Pesticides, PCBs, Dioxins/Furans, and Explosives in Surface Water Samples at Goose Prairie Creek 
Longhorn Army Ammunition Plant, Texas 

Location: 
--------~---

Sample Number: 
-------- -------------

-, G~~~~~~:orGP~~~~f~~FoL ~~~::~~ ;- ~~~~:~~ +-~~~~~~~-~~~~~~~ i ~=~::~: ~=~::~~1 ~=~::~~ 
-- 11miJ1998 ~ -11i1si1998- ·11J16i1998 · 12Jo3J1998 ·--12io7i1998 J-11/Tf/1998 11/11/1998 12io3i1998111t11/1998-Date Sampled: 

-------------
Depth (ft.): 

--· -·-- ·-·· ------ ·"----·-- -------------- _,______ _ __ , ___ -----~-+ 
0.00 0.00 0.00 0.00 0.00 • 0.00 0.00 0.00 i 0.00 

---------------~-

PESTICIDES - UNITS: UGIL 
t---- ------ --·--+--------------+- .L.--~-

- - --- -----T-- - ----------1-----:- _________l --·------------------ ------- ---~-- ·------

NO DETECTED COMPOUNDS NA NA 
I-------------- --------------------- ---·- ---- -

POLYCHLORINATED BIPHENYLS- UNITS: UG/L 
-------- ---------· ··-·- ---~--------------···-·----
NO DETECTED COMPOUNDS NA NA 

DIOXINS AND FURANS - UNITS: PG/L 
-------~-----------~-----------·--·--'- --- ---- ---~--

1,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN ND [2.625] UJ NA 
1,2,3,4,6,7,8~HEPTACHLORODIBENZOFURAN -- -- -No [i179] U ~ NA 
-------------. ----------- -- -- ------- ---- --------

HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) NA NA 
HEXACHi.oRiNATEDOJBENzo:p-DJOXJNS~ (TOTAL)- ·-No [3.2791 u NA 
----------~------------~----------- --·· ---- "--··· ----- --·-

OCTACHLORODJBENZO-p-DIOXIN 93.434 J NA 
-----------~------ ------- -----

OCTACHLORODIBENZOFURAN ND [3.401] U NA 

EXPLOSIVES - UNITS: UG/L 
NO DETECTED COMPOUNDS NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 
NA 

I I NA _ __L__ NA 
-----+--------- i __ ; ----- ---+~~=-==~-=-;A ___ _ 

··-- -~--t-----
--~~~----~~---1 

NA NA 5.063 NA NA NA 
NA --- ---NA----: ND [0.998] u I NA NA NA 
NA --;-- -- NA--~. - 5.683 I NA .• NA ~--NA __ _ 

- -- ··-- -------1~~------...l.-------~~· -----~-----------
NA NA . ND[1.713JU: NA NA I NA 
NA -- ···- -- NA--~39~ NA · NA r--~-

NA NA~-=--~-~~EQ·~~)~_i ---~A -=-==-=-~~---~----f\J~-= 

NA NA NA 

0 
l\:) 

00 
c.u 
l\) 
w 
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Pesticides, PCBs, Dioxins/Furans, and Explosives in Surface Water Samples at Goose Prairie Creek 
Longhorn Army Ammunition Plant, Texas 

Location: GPCSW10 GPSW01 GPSW01 GPSW01 ' GPSW02 GPSW02 
--- ----- --------~-

Sample Number: GPCSW10 • GPSW01 GPSW01FD GPSW01 GPSW02 GPSW02 
---~--~----~--------------------···---- ------- • - ------- ·- -- .. --- "--- ----- <- ---- - ··-- ----------·-· --- ___ .!_ ____ --------- ------ ---+--------- ----
Date Sampled: 12/03/1998 09/16/1998 09/16/1998 12/04/1998 ! 0911611998 · 12/04/1998 
----------~------~-~------------------ ------ --------- --1---- -~----- ---- ·- ----- -------- --·------·- --------,---------------

Depth (ft.): 0.00 0.00 0.00 0.00 0.00 0.00 
i'ESTICIDES-liNrrs:-uGii.----~------- -------- -----
NO DETECTED COMPOUNDS ---------~----

POLYCHLORINATED BIPHENYLS- UNITS: UG/L 

NO DETECTED COMPOUNDS 

--------------------------------- ------
DIOXINS AND FURANS -UNITS: PG/L 

1 ,2,3,4,6, 7,8-HEPTACHLORODIBENZO-p-DIOXIN 
-------~-------------~---------- ---
1 ,2,3,4,6, 7 ,8-HEPTACHLORODIBENZOFURAN 
---------------------~-------~------ ----------- ----
HEPTACHLORINATED DIBENZO-p-DIOXINS, (TOTAL) 
HExAci=iloRINATED orBENzo~P.:oroxiNs~-(ToTAi.) · ·· 
---------------------------~------ --- . --~----

OCTACHLORODIBENZO-p-DIOXIN 
----------~~---------------- ---------
OCTACHLORODIBENZOFURAN 

-------------- ··- -.-----~--------

EXPLOSIVES - UNITS: UG/L 

NO DETECTED COMPOUNDS 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NO [10.69} U NO [4.147} UJ 
- -- - - --

ND [6.27] U 37.602 

ND [10.7] U ND [4.147] U 
. NO [8.49] u ND [J.B55] u 
l 49.1 . - - 56.166 J 

- ·--- -- -- --- -

NO [10.5] U 707.709 

NA 

45.062 

5.578 

42.746 

2.589 

858.408 

26.338 

. ----··--~--1 

ND [1.679] U. 4.146 - - -·- -- . -------------
• NO [1.406] U. ND (1.905] U 

·-·--------· - -----!---------------

. ~-0 (1.~!~ ~ ·-~l?E·~~~L~ 
NO [2.327] U: ND [2.159] U 

--- --- ------ --~------ ---- -- --- - ----
17.605 303.143 u .. --------~------
22.15 ND[3.184}U 

0 
f\j 

00 
w 
t.::> 
~ 



Metals in Surface Water Samples at Goose Prairie Creek 
Longhorn Army Ammunition Plant, Texas 

Location: GPCSW01 GPCSW02 GPCSW03 GPCSW03 GPCSW03 1 GPCSW04 1 GPCSW05 1 GPCSW06 1 GPCSW07 1 GPCSW08 1 GPCSW09 
sam pie Number: · - -- _,___ <3Pcswo1- c3i'cswo2 - GPcswo3 ; GPcswo3AFo <3Pcswo3LFo; <3Pcswo4 -;-GPcswos-1 GPcswos tGPcswo~ GPcswo8 I GPcswo9 

~ate ~~mpT!~: ~--=----- ~-=~=-11/!fJM ~_98L_i_12_!_8j~998 ~ f1 !! 7/199~- ~- n 11117/~_9_98 ~ ~ 1{1_7_~1_~-~8- ~= ~ii-~~!!_998 =1JJ1~j1_9~~=-1 J!i611998. 11/16/1998- i 11/11/1998 I 11/11/1998 
0.00 Depth (ft.): i 0.00 ' 0.00 0.00 0.00 0.00 0.00 · 0.00 : 0.00 0.00 0.00 I 

----------- ----·----··-·-----·-·------··--· ·----+---·- ---
METALS- UNITS: UG/L , . . . 

1 
: 

-----------------'------+--------··--- ---·---·-------·- -·-· ------- -·--- --··--------·-··- -- l- ----------~--- ____j 
J\~-~MINUM ____ .. ___ : ____ 890 _____ --~~0 _J_ _9~0__ _ NA ND!100~]_U ____ 8_30 _, __ 7_!'0 __ ~ 910 820 1300 l_~300_ 
J\~!IM~!'!'t'_ ______________ ~_? ___ L _____ ~~------------1~ -- - NA N_~!2~]~ U --------~~-n -'-----~_1 ___ __J_ ___ 22 i 42 6 I ND (5] u 
ARSENIC I NO [10] U • NO [10] U · NO [10] U NA NO [50] U NO [10] U : NO [10] U j ND [10] U : ND [10] U NO [10] U 1 NO [10] U 
----·----~--~-----------------------------------~----- J. -------- __ .,________ - ------·· -- --.--- -~- ,___ ---- -------+--~-------~ 

BARIUM NO [200] U ND [200] U NO [200] U NA ND [1000] U ND [200] U NO [200] U ; ND [200] U ! ND [200] U I ND [200] U ND [200] U 
BERYLLIUM-- -----------No[0.5fu - NO[o.5ji.T~ -NO [o.5]u - - NA ND[2.5]u -,-t-.. J0-[0.5] Li :- ND[6.5)u-;--ND [0.5] u i ND [0.5) u I ND [0.5] u ! ND [0.5] u 
cADMiuM---- - - - ---- No ro.8J u-- No[a.8J u ---No ro.a] u NA - No (41 u · Nofo:si u -:N-o T0.8J u -: No ro.8J u ! No ro.8J u , No ro.8J u , No ro.8J u 
c.A.LCiu_M ____ --------88oo ____ 86oo ____ - -756o ___ - -r..ui.. f'Jo [25oooj i..i , __ .7460- -~--73oo __ , ___ noo 68oo 11ooo 7soo 
---------·------------·-----·--··-~·-·- --·---·-·--· --···--··--- --·--·· ---- ____ __j_ 
CHROMIUM, TOTAL ND [10] U ND [10] U ND [10] U NA ND [50] U ND [10] U ND [10] U I ND (10) U ND [10) U ND [10] U ND [10] U 
cos~- -- ------ -No [5o)uN5-15oJt:T- No [5o1 u-- NA No [25ofu t..Jo[5o]u ____ No[50]u-:-f'.io150i u No [5o) u No [5o) u No [5o] u 
COPPER ____ - - -----Ni:5[25] u----ND[25]U-- NO [25]D - NA ND[125fU - No[25] u--- ND[25]Ui·-·ND-[25] u I ND [25) u ! ND [25] u ND [25] u 
IRoN __________ ····-----------~-·----19oo _____ - 2ooo NA 19oo- · --16oa· -·----i2oo ------~~~ __ _j___17~___L_ 27oo . ~2oo _ 

22 . . . 3 . . . 5 4 j 6 I 5 7 
------ -- -- -"------------

LEAD 4 5 5 J 
MAGNESIUM -------------·NO [5000JU-ND [5ooO)u.No[5ooo]TJ --. 
MANGANESE ----------·----309 ________ 230-·---. ----183-

- --·-~---------~-- ---.L---------- -<-----------·--- --
MERCURY ND [0.2] U ND [0.2] U ND [0.2) U 

NICKEL----~-----~-~===~o [4ol_D--_ N614Dro __ ~-~~~E~[y __ .. 
POTASSIUM NO (5000] U • ND [5000] U ND [5000] U 
SELENiuM-- ,- -- 6---·--·-- ND[5ju No [5]TJ --·· 

SILVER -----lND [1aru--- ND (tO) Li----ND (1ofu ~ 
SODIUM . -----:--s8oo _______ 7700 _____ - 5700 ___ _ 

I --· ---~-------·--- -···----·-----·- ----------
ST~"!_T_!_UM ______ ~ __ _:_ __ ND [50!_~-- !'!~J50] U __ " __ 
THALLIUM 3.1 J 2.9 J ND [1) UJ 
TiN---·--- ... -r---NA NA NA 
VANADiuM - --~- No[56ju .. No[5oj u No [56] u ziNc _____ . 20 ------20----· ··---3o-----·-

0 
0 
0 
(J"'J 
0 
en 

NA 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

NA 

NA 

49 J 
NA 
NA 
NA 

No [25ooo] u ~~~. [5_o.?~J~.~-.~-~.-~.J~~O! ~~~D[5o.ooJ u 1 No {5ooo] u I No {5oooJ u ; No !5000J u 
181 164 . 262 ' 47 ; 48 79 • 73 
NA . ND-[0.-2] u-- ND-[6.2] D-----ND-(0.2] u ; ND [0.2) u I ND [O~-No[o.2] u 

ND [2o0ju .. ND[4oju ·-- ND[4oju-~ ND [40] U ! ND [40) U~D [40] U : ND [40] U 

No r25o~~iu :!JI?l~~oojl):~-~I~9~~i!--~~l~~ooJ u! No [5oooJ u 1 No [5oooJ uJ [No [5oooJ uJ 
35 ND [5] u ND [5] u . ND [5) u i ND [5] u I ND [5] u I ND [5] u 

ND (56fu - - -N6[1o)U-· ND [1 0] U ND [1 0] U i ND [1 0] U ND [1 0] U I ND [1 0] U 

N£?__[~~~~oj U ~~-~J?~o-~-==u-n~~~-~ _- __ -~ ____ 5300 I 5100 9800 I _ 7600 _ 
ND [250] U ND [50] U I ND [50] U ND [50] U ND [50] U 1 00 i 70 

NA :~~~J1PIJ-"--N_DT1_}~J-L ___ 1~4 J- ND [1] UJ I 1.7 ND [1] u 
NA NA NA l NA NA _ __j ND [1 00) U ND [1 00) U 

No t25oJ u ·- No [5o] u : No r5oj u ; No [5oTu- No [56] o · 1- No [5o) u-No rso1 u 
No [1ooi u -- -- -26- -- -:-No [26]u-I-No r2o1 u No r2o1 u 1 No [2o1 u No r2o~ 

0 
l\:) 

00 
w 
tv 
CJ1 
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Metals in Surface Water Samples at Goose Prairie Creek 
Longhorn Army Ammunition Plant, Texas 

Location: : GPCSW10 GPSW01 GPSW01 GPSW01 GPSW02 : GPSW02 GPSW02 1 LHS-GPC-01 / LHS-GPC-03 LHS-GPC-05 i LHS-GPC-07 
Sample Number: -- -- :HGPcsw1o--~ GPswo1' --GPswo1 ; GPswo1i.t=o - GPsWo2-: GPSWo2U:=o i GPSW02 ·-r-l.t-15-GPC-01 flBS:GPC-OJl--LHS-GPC-osiTHS-GPC-oi 
·-···-··----------~---·· -1----------------"---- -----1--- . -··· ......... ----- --·······-------··--·- _______ _j______ . -,------ ----,---------,-------

Date Sampled: ~ 11/11/1998 09/16/1998 ' 12/04/1998 12/04/1998 09/16/1998 , 09/16/1998 12/04/1998 ! 01/11/1995 01/12/1995 
1 

01/12/1995 01/12/1995 

~epihlf!f: -~-=-----=-==~-~~:~-~----~-=~-~~--~o-~-~-~-- 0.~~----f- - o.oo~~---~~- ·o.oo _ ; __ - o.oo·-~-l- ~-=o.~o --=:-~-=._ o.oo o.oo --~ ______ o_:oo o.oo 
1 

METALS- UNITS: UG/L : I I ' • I . 
---~--~-------------------- ------- -------------------·---~----·------ --, ---·---------·r· ------------------- --- ·----~----

~~~~~~~ --~ ~-=-~-~=~=t=~=~~8°-=----~----~E7~~- ~i-=--
5

~~~-J-:~- :~-- ____ 

7

_~~ J _ ; ... __ 

3

~~
0 

_ ----~-:~~l~~b~=~ -- _ __ ~~~- .. _--~Nof~u i NO ~1
7

~01 U __ J NO ~1
2

~01 U NO ~1°~01 U 
ARSENIC NO [10) U : NO [10] U , 10 1 93 , NO (10] U . NO (50) U : NO [10] U I NO [2) U I NO [2] U ! NO [2) U NO [2] U 
sARiuM- - -----------~-N'o[2oo]u t-No[2oo]l1 ~----21o------· Nof1ooo]u-·-No[2oolu1 No[1ooo)l1-; -No[2oo]u I 82 t--90-----,-- 89 76 ' 
------------------1-----------·-----L·------':___J_ _________________ --·- ---------- --.. '--------------·------------- .. ~------· -·· -- ... 

BERYLLIUM : NO [0.5) U • 0.5 . 0.7 NO [2.5) U ' NO [0.5] U NO [2.5] U ; NO (0.5) U I NA NA NA 1 NA 
---------------1--- ----'------ -- ---------"-·----- ---·- --- .......... - , ___________ -----•--------------' ____________ __]__ - ·· ---~ . I 
~ADMIU~-- ____ _j___t-J_~ [0.8J ~--; ~1:)_[~.81_1!_[ __ Nl:) [0.8ll!_ _____ !"o ~~ .... , _!,JO_~~~ u ____ NDJ41 -'='---~-~OJ~.'!L'!+--No 1101 u No 1101 u No [10J u 

1 
No 1101 u 

~~~~~~M. TOTAi. _____ .,L_N~~~fu~ N~l1°~-u ~--N~~~r·u ____ N_~~f5°of~~-+--NJff~ u--~~-t&~~o&~r- N~ff~ u -+-N~ 11~~~ u N~ 11~~~ u N~ 11:~~ u / N~~~~~ u 

~~:~~;-• _:__~~- ' ~~ :~~: ~:~H~i~~: ~I~g~~Wu_ .• n ~g_[~~~ ~ •• ---~g1I~~~~=~[:H~: ~· T--~~ :~~: P=tg :~~: ~ ~~ :~~~~. -~ ~~ ~Wu I ~~ :~~: ~ 
~~O_N --________ j 2700 --~ --~200 ----l-- _3_900~---. -~. . . _3~0_0_0_. . -~~?- .. ------ . -_ _1 ~~ ____ _;__ ____ 880~ ____ 1_____ 2000 2400 i 2200 I 1700 

~~j~~~~~~~uy~~~~~~~t~~~j __ ~ 
MERCURY ________ j__~_o [0.2)_~_j NO [0.2] u l_ __ ~~ ~..?Ll! ---- -- -~~ -. :_ -~-~J~~?J_l! -· . -- !'J.A. . . ---~0 l~:3_1 __ U~i -~-0 [0.2] u I NO (0.2) _I:J___j_ NO (0.2) u . NO [0.2) u 
NICKEL ! NO [40) ~- ! NO (40) ~--:~~'='-~lJ _1_ NO_(_~O~Ll! __ , _ t-.JEJ~~] _ __I:J_ __ t:'JO [2~~} U_:__f'JO [40] U I NA I NA I NA _ I NA 

~~!~~_?_!_~~ ---~i~~C?.~~]~~L~-~lsoo~J_l) -~-!"_'? -~~~OJ_~J._f\1[) J?~OOOJ uJ : N~J5~00J __ u" _ ~~l2~~~~l._LJ_t!'!l?J~~?~L~!_L~!JJ.?OO~u No (2ooo] u 1 No 12ooo) u / 2200 _ 
SELENIUM . j_NO ~~~--L_t-J_!J_(_~]_~_NO [51_':1 __ ,_ NDE_~J ~--.-~_D_[5] U -~ NO [25) U NO (5] U I NO [2) U 2.3 1 NO (2] U 1 NO [2) U 

SILVER -- :~10) ~--L NO [10] u I NO [10) u ~---~~~-01_~.- ; !J~l~C?.L~ __ J. _ __N~~-~-lJ p_:. ___ f'JO [10] u I NO [10) u ~NO [10l_l)_j~ NO [10] u i NO [10] u 

;~~~~~IUM ·~ s:~o I 5~~0 ~~-6s33~ -- N8J1~~0~ u ~tr~~ u- ! N~~~~~jL ut_ -~~- -! 1~~ ! ~~ =l=:::J ~ I : 
THALLIUM - ' 1.1 "! N0[1]U i N0[1]U.' ---NA-- .--N0[1JU----NA·-:-·N0[1)U I ND[500]U I N0[500)U ---N0[500]U I N0(500-]U 

~~~~ ----- =1 ~~~~~r~~~N;r~~~ ~S~I;o~~ol~-, N~~T~"~iffi~:3F~~r~~u I ~· I : : ~~ ~ 
0 
l\.) 

00 
w 
tv 
01 
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VOCs and SVOCs in Sediment Samples at Goose Prairie Creek Wetlands 
Longhorn Army Ammunition Plant, Texas 

Location: 
---~- -·· -· --
Sample Number: 
---·~ ~~---~-----·--

Date Sampled: 
-··--·-----------~---------~---·~-~------------------

Depth (ft.): 
- ----------------------------~-----~------·-···-------------
VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 

ACETONE 

METHYL ETHYL KETONE (2-BUT~___9_!.J~E:_L-~-- -~ ~ 
TRICHLOROETHYLENE (TCE) 
---------------------------- --

SEMI-VOLATILE ORGANIC COMPOUNDS- UNITS: UG/KG 

NO DETECTED COMPOUNDS 

GPWSD01 GPWSD02 • GPWSD03 ' GPWSD04 - --;- ---------- ------- -'- ----~------ ---t----- --~-----+---~-------------
GPWSD01 GPWSD02 1 GPWSD03 : GPWSD04 

·11/1911998 ~ 12i01i199s r 12io1t1998T11i2oi199a 
- ~-'- ----- - ------- -~- --------- ------------1--~--------~----~---------------~ 

0.00 0.00 - J -- 0.00 0.00 

9.2 ~ ~ _!'J~[3BJ ~ , !'J.~ p~J u}_~-N~-[24f ~ 
3.6 ND (38) U ND [33] U ND [24) U 

.. ---- -·- -- - ------- - ·--- -------- -- -

0.91 ND (19] U ND [17] U ND [12] U 

0 
I\) 

00 
w 
tv 
.......:! 
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Pesticides, PCBs, Dioxins/Furans, and Explosives in Sediment Samples at Goose Prairie Creek Wetland 
Longhorn Army Ammunition Plant, Texas 

Location: 
---- --~ ~------------- --- ------

GPWSD01 
- - ---- -

GPWSD01 : GPWSD02 ' GPWS002 GPWSD03 GPWSD03 1 GPWSD04 t GPWSD04 t .. ______________ ----- 1 -- ---· .. . • ..• - • . - -- ----------- ________ J _________ ------

Sample Number: GPWSD01 ' GPWSD01 FD i GPWSD02 , GPWSD02 GPWSD03 : GPWSD03 1 GPWSD04 GPWSD04FD 

~· 111!9,~9_9~ TI~~111_s~8-~ 12to2i199s: 12to1t1_9?8 .~ 1_~o2~i9~_aj_~~l~~!_9~~~~ -----------~~--·--- ·------------- ---------------

Date~~!"l pled: _____ ------~· ~---- _____ _ 
Depth (ft.): 
f'-EsficioEs :-uNITs:TiGtKG- · -----~--

NO DETECTED COMPOUNDS 

---------------------------------------------------
POLYCHLORINATED BIPHENYLS - UNITS: UG/KG 
NO DETECTED COMPOUNDS 

DIOXINS AND FURANS ·UNITS: NG/KG 
1,2,3,4,6,7,8-HEPTACHLORODIBENZO-p-DIOXIN 
- -- ~--------- --~--------- ---------- ---- ------

1 ,2,3,4,6, 7,8-HEPTACHLORODIBENZOFURAN 
1 ,2;3,4,7;8~HEXACHLoR.6oi8ENZOFURAN -
------ -------------~~---~----- -------··-- ---
1 ,2,3,6, 7 ,8-HEXACHLOROOIBENZO-P-OIOXIN 
---------- -----~- ---- ----~~~--------- -~---------

11/19/1998 

0.00 

33.725 
1.59 

2.812 

0.693 
1 ,2,3, 7,8,9-HEXACHLOROOIBENZO-P-OIOXIN 1.29 
-------------------~------- ---------- - -----·- -·--- --

1 ,2,3,7,8-PENTACHLOROOIBENZOFURAN NO [0.201] U 
--·-- -------~------ --------~ ------ - ---
2,3,7,8-TETRACHLOROOIBENZOFURAN 0.643 

HEPTACHLORINATEO DIBENZO-p-OIOXINS, (TOTAL) 
- -------------- - -----------
HEPTACHLORINATED DIBENZOFURANS, (TOTAL) 
--------------------- --------------·--- . --· -- ~-

HEXACHLORINATED DIBENZO-p-OIOXINS, (TOTAL) 
~-------------------~------------ ---~---. 

HEXACHLORINATED DIBENZOFURANS, (TOTAL) 
---~----~--~---------- ---------------- -------
OCTACHLOROOIBENZO-p-DIOXIN 
-~~---------------------·-

OCTACHLOROOIBENZOFURAN 
---------- ------. 

PENTACHLORINATED DIBENZOFURANS, (TOTAL) 
-~-----~--~----------------------- -

TETRACHLORINATED DIBENZOFURANS, (TOTAL) 
----~------~---------------

EXPLOSIVES - UNITS: UG/KG 
NO DETECTED COMPOUNDS 

9q.~4~-- ,_ 
. NO [0.278] U 

. --- ---·-

26.634 

2.882 
1339.652 

6.514 
NO [0.205) U 

1.107 

0.00 0.00 0.00 0.00 0.00 I 0.00 • 0.00 

NA NA NA 
I I ____ _ . ----:~-~ -+--- NA 

_j __ ---- ~~ ---- I 

NA NA NA NA 

--------+ -~--------i -----·---

NA NA NA NA NA 36.454 NA 
-·- ·-----~----------~-------~ 

NA NA NA NA NA 2.318 NA 

NA NA NA NA 
------- ________ !,. ______ ..._ ~-~1 

NA 5.636 I NA 
NA NA NA NA ... --NA----:- -D57 ·- ----NA 

----------- ~- -
NA NA NA NA NA 1.39 NA 

NA NA NA NA __ N_A ____ T-o-.913--~--- NA--
_j -------1 ·-----~ 

0.578 NA NA NA NA : 0.722 . 0.689 
··-------.1.~----~· ----

NA NA NA NA NA i 87.107 NA 
--- --·----l-~-----·-------~ 

NA NA NA NA NA J --~~:~~~---L--~A~-~ 
NA NA NA NA NA 9.316 NA 

NA NA NA NA 
NA ----- ····6.614 ___ NA __ _ 

NA NA NA NA NA-----1237:604 ~- .NA ___ _ 
NA NA NA NA 

NA NA NA NA 

NA~-14.598 I NA 
·--- .NA----~4~436-~--~-

NA NA NA NA 
--- NA_____ ~~2.164---~-----NA - ---

NA NA NA 

0 
l'\) 

00 
(..\) 

N 
Q) 



Metals in Sediment Samples at Goose Prairie Creek Wetlands 
Longhorn Army Ammunition Plant, Texas 

Location: / GPWSD01 : GPWSD02 ' GPWSD03 ! GPWSD03 
1 

GPWSD04 
sampieNumber:- - ---i-- GPwsoof '-GPwsooi- ; GPwsoo3 GPws[)o3L.i=o_T __ GPWSD04 
- ------------ ________ _j_ _____ _______j__ ·------------ --.. -··------ -- ---l - - ---. - ·------- . ·- '-------- ------------

Date Sampled: : 11/19/1998 : 12/01/1998 . 12/01/1998 12/0111998 : 11/20/1998 
oepth (ft.-):------------~----o:ao--~--o.oo-- -r-----o.oo - -- - o.oo ,_ - o.oo ---

~~!.~~~-- UNITSi}JGI~~-}-=~====l~-------------. _________ _ 
ALUMINUM 3800000 8100000 
ANTiMONY____ -~-"No l 163ooflJj i NO [1 14ooj u . 
-----------~--·-------~-----·---------------·----------------

ARSENIC 3390 4090 

6600000 
NO [9970] U 

3440 

680000lf - --r -- 6466666 -
I.------------

N~_[~~~O_O]U __ ~D[_~~-~OJl).J__ 
NO [831 0] U 3000 

---------~--------· -----.----~ ----------~---------~------------- - --·· -----------

BARIUM _ 94000 170000 120000 NO [170000] U 230000 
BE-RYLi:IUiv1- ----- ------;----No[856TtT ------1166- -- -No [831] u . -ND [4156] u ·----- T15o ___ -
CADMIUM---------~ ------No-[856]u--~-No [949]Tf-- ND-[831ju ND [415o]lf ---N6[693]u-
c.A.iclliM____ - ----------96oooo ____ 30ooooo- · -2eoo6oo f..Jo [42ooooofiT'---9soooo-
cl-l"ROMIUM,roTAL - -------10ooo _______ 23ooo_T_ - --71666 T -7466o.J ____ --1266o ___ _ 

- - -------N"o [86oof"D _______ 11ooo-- -- --- --196o6 · --- -- No -[42666]0 ---- ----26ooo _____ _ COBALt 
-----------------~-----------------------·- -------------- - - ------------- ~-- -·--·· ------

COPPER 
--------·- ------ _ _J_ ____ ~~-- --------~23~--.- ---~~~~~--- . ' . - 21900 - __ 8~~0 __ ----
IRON : 6500000 13000000 9200000 9800000 6200000 
LEAD----------------~----16700 _____ -97200:--- --- 66o60 J 64000 J 41800 
--- -~---------- ----------- ----+·- -- -------------·-----------------···- ----------

MAGNESIUM 1 NO [860000] U 1300000 1300000 NO [4200000] U NO [690000] U 
----~~~~-"-- --···· -··-····--··-··-------------

MANGANESE 104000 175000 583000 618000 641000 
--------------------- ------- ------~----- ----------------- ---- ---- - - ---
MERCURY 220 270 550 NA NO [140] U 
NicKEC ___________ --:---"N-o[68oo]u______ 12ooo- 86oo No [33oooi u - · -- --796o -
----------·----j--------------·---------- --·- ·-·· --------- --- ~-- -----------------------------------

~~I!-~~_I_~M ____________ :._ --~7E_<?_~<?_~-- ___ 13_~gg~_()_J __ ~g_~~~~J . _ ~~ [4~~g~~OJ _UJ ____ 1~g~~~-J ___ _ 
SELENIUM NO [1710] U NO [1900] U NO [1660] U ND [8310] U . NO [1390] U 
SILVER -------;----3500 --~- 7000J _________ 15000 T-- . 15oooJ ---r-------3766-- -----

SODIUM -----~:ND[860000JU: NO [95oooOj!TfND[830006j"i..i ___ ND[4200000]lfrNo[69oo60] u 
STRONTIUM ' .NO [8600ju:--2oooo--~---- 20000 ___ N-D[42ooojui ___ 11ooo __ _ 

L----~---------------·-· --- ··-----·· -----------·--

THALLIUM 
VANADIUM 
ZINC 

0 
0 
0 
~ 
~ ,..., 

I NO [856] u ! NO [949] u : NO [831] u ND [4150] u : NO [693] u 
----~~}= ~~--~oo_o_--=t~ _2~~~~---- t -1 9o6o --- ; No I42ooo1 u-t~- ]9~~o- -

! 1 ooooo 14oooo 73ooo 79ooo I 31 ooo 

0 
l\:) 
00 
w 
l\J 
~ 
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location: 
~- -~------ ----

Sample Number: 
--------··----- ----

Date Sampled: 
~---~--------------

Depth (ft.): 
-~--~--------- -- -----

ANIONS -UNITS: UG/KG 
------~--

CYANIDE 

Anions and Physical Properties of Sediment Samples at Goose Prairie Creek Wetlands 
Longhorn Army Ammunition Plant, Texas 

, GPWSD01 GPWSD02 GPWSD03 
1 

GPWSD04 
_____ ]_ ·--~ ---- - .. ---------- ---

GPWSD03 ; GPWSD04 I GPWSD01 GPWSD02 
-----------. 

12/01/1998 -~- 11/20/1998 11/19/1998 12/01/1998 

0.00 0.00 0.00 0.00 

' ' 

-;No [85S.4J u: Nb f995.aj u; No [829.9] u: No [692.71 u 
- ·---~------------···-. -~-- --· -·-···-- • - J___ --- --

PHYSICAL PROPERTIES - UNITS: MG/KG 

TOTAL ORGANIC CARBON 219000 403000 241000 219000 
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00 
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VOCs and SVOCs Surface Water Samples at Goose Prairie Creek Wetlands 
Longhorn Army Ammunition Plant, Texas 

Location: GPWSW01 ; GPWSW02 ' GPWSW03 ! GPWSW04 
~---~--------- ----~--~-----~ ------------------- ---- --·--·- ---- ------~-- -- ·t---- -~------ ·------ --~-- --~-+-----~-------- -
Sample Number: GPWSW01 : GPWSW02 I GPWSW03 

1 
GPWSW04 

oaiesamiiied: -- -- ---------------~-- 11119i19ga: 12101!1998: 12/o1i199sT11/2oi199a 
------~------~------- -------~-----~------------- ------ --· ---··------- ----~---;------~----- -----+-~----- ----
Depth (ft.): 0.00 0.00 0.00 1 0.00 
voi:J\rii.e oRGANfc-cONIPoDNDs- uNiTs: uGii:------~ · --· 
------~ -- ----------------- ___________ ,_ 

ACETONE ND [5] UJ ND [5] U 2.2 u ND[5]U 

SEMI-VOLATILE ORGANIC COMPOUNDS - UNITS: UG/L 
NO DETECTED COMPOUNDS 
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Pesticides, PCBs, Dioxins/Furans, and Explosives in Surface Water Samples at Goose Prairie Creek Wetland 
Longhorn Army Ammunition Plant, Texas 

Location: GPWSW01 ' GPWSW02 ' GPWSW02 GPWSW03 GPWSW03 GPWSW04 
-- ~--- -·- --- ~-· ------- -

GPWSW01 ; GPWSW02
1 

GPWSW02 . GPWSW03 . GPWSW03; GPWSW04 Sample Number: 
-·------------- ··----------. -~-----------~-

_.......;. __________________ _j . - -- + • ----- ~---------------

Date Sampled: 11/19/1998. 12/01/1998: 12/02/1998 12/01/1998 12/02/1998 11/20/1998 - - ~ ~ -~~-~ ~ ~~~ ~~ . ~~~ f-~ . - ~~ ~ ~ ~ ' ~- - . - -~--- ~ ~--------------- --------

Depth (ft.): 0.00 0.00 0.00 0.00 0.00 0.00 
---------- --- -------------------· 
PESTICIDES -UNITS: UG/L 

NO DETECTED COMPOUNDS 

POLYCHLORINATED BIPHENYLS- UNITS: UG/L 
-- -- ------------- ------~~-

NO DETECTED COMPOUNDS 

DIOXINS AND FURANS - UNITS: PG/L 
-------------- ------~-- ----------------~ 
1 ,2,3,4,6, 7,8-HEPTACHLORODIBENZO-p-DIOXIN 13.095 
H-EPTACHlORiNATED-DJBENZOi).:DIOXINS:(TOTAL) --~-~ 26.25 
----------------------------------- - ---- ---- -- -- -- - . 
OCTACHLORODIBENZO-p-DIOXIN 600.311 

-----------
EXPLOSIVES- UNITS: UGIL 

NO DETECTED COMPOUNDS 

NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA NO (3.477) U 
- - -- - -- --- -----· . -

NA NO (3.477) U 
- - -------- - --

NA 162.116 

NA 

0 
N 
co 
w 
w 
l\) 
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Metals in Surface Water Samples at Goose Prairie Creek wetlands 
Longhorn Army Ammunition Plant, Texas 

~~~a~~~':'~-------·- ____ L~~~~~~1 _1 --~P~~~o~_; ----~P~s~~~--- J ~~~~_\"{~~-~- ~~YY~'IV~~ L~~'IV~vv_!>4 __ 
Sample Number: I GPWSW01 I GPWSW01AFD: GPWSW01LFD i GPWSW02 L GPWSW03 i GPWSW04 
oatesamplecE·-----+-11719/1998-·t ·-11/19/1998 -~ ···11J19i199a-·t12io1/199al 12Jo11199ai-11/2o/1998-
------------------·---L-------L----------- ·-·--·- _j__ ________________ .... L-·········------·--- 1 ···--·--------'---1-.---··-- _____ _ 

Depth (ft.): 
1 

0.00 ; 0.00 i 0.00 : 0.00 ; 0.00 i 0.00 
------------------------ ·-·--· ...•.. ·- --·-·- ---· .... ·--------- ·-·-·--···- ) .....• -···· .. -· - - .,. ····-·-···--- ·-·-·•----·- ·-·-----

METALS- UNITS: UG/L i , . I . . 
-------- -L-----~----·-- ---+---- ---------------- ----·+---- ------------- --·-·-·"7"·------------- --~-t------------------ ----..-~--- --------
ALUMINUM i 1400 J NA . 1400 J : 1200 ~ 1600 : 950 J 
-----------··---+------------ ··------------- ··----- - ··--· .. ··-'·····--------·--·---L ..... ------ .. _;_ -····-···----
ANTIMONY I 25 I NA 61 10 : 12 ! 68 
ARSENic ____ ----- ;---No [10] u .,- -----NA --- -, - NO [50] U , -N6[1o] iJ --'--NO [1oju-~ - -17:oo· 

~Riu~-== ·:======~~~poo] L[_=-==---}i~ ~~--_ ----'-~OJ~~~]_~-~-~-~~ N_[) t~~~)_Q_-~~=~~1~~I9::.:.~~[~66J ij_~ 
~~Y_':_L~~~---------ND [0.5]_~------~~---- .!. N[)J?~?t~-- " -~~1~·~1 ~ - _NE!~·~LU ____ !'![) ~·~Ll.J 
CA_I)~~_UM _____ --------~_1) [0.8] U--------~~-- _ ··"----~[)J~l.J- ___ _N_D_LO:~J U ___ NO_[?_.~]_(.)_ .. _!'J_I?_l~~~_JU 
~,A.LCIUM ------~~~~-----------~~ __ ... --~_N_I)p~_o-~~1_~ __ ;_ ___ ~~~ -·· .... _ 9700 -----·-···---~~_DE_ __ _ 
CHROMIUM, TOTAL NO [10] U NA NO [50) U . NO [10) U NO [10] U NO [10] U 
c68A~---------No [50JU ________ NA___ N'6[256ju-· ' N6[5o] u NO [50] u ... Nf:)[5oj i.J 
coPPER------ ·---~-No [25J D---"-- -·r.f.A:- ·r-.io [1251 u · -~-No [25]u ·--No [251 u _, __ No [25]iT _ 
____ ---- ~---- ·-·---~----------------------<---------------- ----·-- ----------- -- •··-

IRON 2200 J NA 2300 J 2900 3600 1900 J 
------------------------------------~----------~------------ - --·--- -------- --· ---- --

LEAD 5 NA NO [15] U 4 7 NO [3] U 
----------------- ------------------·- -------- ----- ----

~~Gt..j~SIU!'1 _______ " NO [5000) U _____ _!'J~-------~- ~I:)F_~O_OO) U NO [5~~0] U . NO [5000) I! ---~0 [_5~_9~] ~-
MANGANESE 136 NA 134 849 254 981 
-------------~---..1.----~------- ------------------------ - ·--------------- ---- ----
MERCURY NO [0.2) U NA NA NO [0.2] U NO [0.2] U NO [0.2] U 

~iCKEL--~=~---· ___ --. -Ni5[46jiJ ~- ..... !'J~-------~I:)J3~9J~. __ !'JO[~O)_U ___ ND[40)U ND[40JU 

~~!~~~!~~- -· ·····-·'_N_O_l~~~Ol_LI~ .. NA - _N_[~J?5~~~] _UJ :NO 150~0) UJ _ _!'JD [50~0] LJ_J_~D [5~~0] UJ 

~~~ENI~---------"-__NO_l~~--- ____ ~~-----'--!'J~E~J U ---~ NO [5] U _t-J_0_[5] U ______ NO [5]_\j 
SILVER _____________ N_~ [10] \j _______ _!'J~ _____ , -~-~~J~O) U __ ·---~£:)J~~] U ____ N£:)_l1~~- ___ ND[~~!~. 
SODIUM . 5600 NA NO [25000) U . 12QOO 8700 10000 

STRONT~UM---===~j~6ju ~-==--=-~--=-=~=~:~~g-~61_ u-=··= !.~- ___ :~- -_l_~ --~ :::.~=----- -~0 ___ _ 
THALLIUM , NO [1) U i 45.6: : NA NO [1] U 1.5 NO [1] U 
v.A.Nii.on.JM_________ 1 No [5ofu r-----NA- ---~- No[256]u · · l\ii5f5oJ u ---- f..lo-[5oJ u --No [soru 
-·--··---··· -----·--- -----+----------.1 ....... ---···-- ... . . .. ··-··-- -- ... . ........ . -·····-· ·-· .. ··-··- ·-·· -·-
ZINC 

1 
40 i NA NO [100] U 110 30 70 

0 
l\:) 
00 
~1.) 

w 
w 
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0 
0 
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~ 
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Table 13-19 
Anions and Physical Properties in Surface Water Samples at Goose Prairie Creek Wetlands 

Longhorn Army Ammunition Plant, Texas 

Location: • GPWSW01 ' GPWSW02 . GPWSW03 , GPWSW04 
------------------ ---~----------------- -----1-----~------- ·• -----------I ---- ---- --I - --------- --

Sample Number: : GPWSW01 ' GPWSW02 : GPWSW03 : GPWSW04 
oatesampled:-----~---~---- ~-11119/199sl121o1/199s _12/o111998 1 1172oi1998 
oeptil-(it~--- -- ----------- -- o.oo-- ~-o:oo--- · - o.oo ~ - o.oo--
ANioNs :·uNITs: uG/L~--------------~----------- -~ --

NO (10] U NO [10] U 
1------ -~-------------------------------'--- ------------- ----
CYANIDE NO [10] U NO [10) U 

PHYSICAL PROPERTIES - UNITS: MG/L . . 
HARDNESS (ASCaco3) ___________ - ---·- ---58----- 52 56 50 
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Goose Prairie Creek I Site 47 -- Groundwater Sample Summary 

LOCATION 47PB 

Compound (ug/1) 1 2 2A 3 4 5 6 7 8 9 10 
Xylene 2.07 J 1.07 J 1.11 J 

Benzene 
1, 1-Dichloroethene 56 169 152 22.4 

1, 1-Dichloroethane 2.2 J 14.2 1.75 J 

1 ,2-Dichloroethane 10.1 1.74 J 

cis-1 ,2-Dichloroethene 140 144 79.8 46.7 8.89 960 E 2,000 E 1,100 E 58.1 35 

trans-1 ,2-Dichloroethene 1.33 J 6.08 

Tetrachloroethane 2.08 J 

Trichloroethane 63.2 331 E 105 312 E 221 E 70.4 7,900 E 14,000 E 14,000 E 7,500 E 70.1 

Toluene 2.68 J 1.45 J 

1,1 ,2-Trichloroethane 6.59 13.8 

Naphthalene 1.7 J 2.35 J 1.18 J 

1,1, 1-Trichloroethane 9.56 19.6 16.3 

Vinyl Chl.oride 121 130 4.85 J 22 72.7 34 15.2 

1 ,2,3-Trichlorobenzene 
1 ,2,4-Trichlorobenzene 1.75 J 

Total VOCs 68 592 380 392 279 79 8,958 16,267 15,329 7,599 121 

LOCATION 47PB 
Compound (ug/1) 16 17 18 19 20 21 22 23 24 25 26 
Xylene 1.08 1.49J 3.87 J 

Benzene 1.54 J 

1, 1-Dichloroethene 38 57.1 27.7 2.81 J 151 

1, 1-Dichloroethane 1.32 J 1.71 J 27.4 

1 ,2-Dichloroethane 
cis-1 ,2-Dichloroethene 33 30.2 283 E 116 84.7 2,900 E 

trans-1 ,2-Dichloroethene 2.42J 6.01 

T etrachloroethene 
T richloroethene 3,500 E 7,000 E 4,100 E 1,100 E 3.76J 1.75 J 6.28 7.36 240 E 11,000 E 

Toluene 1.19 J 2.46J 

1,1 ,2-Trichloroethane 2.78 J 6.57 6.95 

Naphthalene 1.88 JB 2.41JB 1.17 JB 1.37 JB 1.72 J 

~, 1,1-Trichloroethane 19.5 

Vinyl Chloride 26.6 12.4 183 

"',2,3-Trichlorobenzene 1.55 J 1.11 J 

1 ,2,4-Trichlorobenzene 1.57 J 

Total VOCs 3,579 7,102 4,441 1,231 5 3 0 6 7 325 14,303 

Notes: 
B- Analyte was detected in the associated blank as well as in the sample. 0 

0 
0 

E - Concentrations exceed the calibration range of the instrument; analyte values should be considered estimated. 
J - Data indicates presence of analyte below quanitation limit. 

"" ~·~ 

m GP47-GW 

ug/1 - micrograms per liter 

1 of 2 

11 

11.1 

3.29J 

600 E 

2.26J 

3,300 E 

19.6 

16.8 

3,953 

26A 
3.17 J 

94.5 

20.1 

2,300 E 

5.06 

7,300 E 

2.45J 

5.69 

1.39 J 

9.98 

128 

9,870 

11A 12 

6.2 

2.98 J 

530 E 75.5 

1.47J 

2.08J 

3,200 E 570 E 

1.45 J 

1.08 J 

16.3 

14.7 5.92 

3,775 653 

27 28 
10.69 J 

83.4 

5.85 

1,300 E 25.8 

6.82 

3.88 J 

26,000 E 405 E 

3.79 J 

26.8 

1.27 J 

109 

27,552 431 

13 

5.28 

1.03 J 

290 E 

2.38 J 

43,000 E 

57.7 

43,356 

29 

5.8 

1.15 J 

7 

14 

4.83J 

142 

147 

30 

9.81 

1.04 J 

i 

11 

15 
5.33 J 

120 

16.9 ' 

14,000 E 

4.87 J 

12,000 E 

1.88 J 

5.49 

2.33 JB 

62 

26,219 

0 
l\::) 
00 
c.u 
c..u 
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GPCNC 

VOCs in Sediment Samples at Goose Prairie Creek 
North Cove 

VOLATILE ORGANIC COMPOUNDS (ug/kg) 
(Method 82608) 

Compound Name CL-GPSN-1 (1) CL-GPSN-1 (2) CL-GPSN-1 (3) CL-GPSN-2 (1) CL-GPSN-2 (2) 

Acetone 500 276 50 739 253 

Carbon Disulfide 36.6 40.8 1.88 J 13.2 3.71 J 

Ethylbenzene 3.53 J < 3.34 <2 < 7.4 < 4.88 

Compound Name CL-GPSN-3 (1) CL-GPSN-3 (2) CL-GPSN-3 (3) CL-GPSN-4 (1) CL-GPSN-4 (2) 

Acetone 582 242 109 1,350 218 

Carbon Disulfide 18.4 2.92J 8.91 47.9 7.39 

Trichlorofluoromethane < 6.66 < 5.12 < 2.9 < 11.1 10.7 

Notes: 
J - estimated value 

ug/kg - micrograms per kilogram 

Page 

CL-GPSN-2 (3) 

< 114 

3.48J 

< 5.72 

CL-GPSN-4 (3) 

76.7 

<2 

6.81 

I 

I 
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SVOCs in Sediment Samp .... _ dt Goose Prairie Creek 
North Cove 

SEMI-VOLATILE ORGANIC COMPOUNDS (ug/kg) 
(Method 8270C) 

Compound Name CL-GPSN-1 (1) CL-GPSN-1 (2) 

Phenol < 530 < 284 

Compound Name CL-GPSN-3 (1) CL-GPSN-3 (2) 

Phenanthrene 

Phenol 

Notes: 

GPCNC-VOA 

< 223 38.7 J 

< 566 < 435 

J- estimated value 

ug/kg - micrograms per kilogram 

PCL - protective concentration level 

TAC- Texas Administrative Code 

TBC - "to be considered" 

TRRP - Texas Risk Reduction Program 

CL-GPSN-1 (3) CL-GPSN-2 (1) CL-GPSN-2 (2) 

< 170 < 629 66.2 J 

CL-GPSN-3 (3) CL-GPSN-4 (1) CL-GPSN-4 (2) 

< 97.2 < 373 < 105 

< 247 < 945 <265 

Page 1 of 1 

CL-GPSN-2 (3) 

66.8 J 

CL-GPSN-4 (3) 

< 67 

41.5 J 

TBC 
TRRP Tier 1 

PCL 

[30 TAC 350.75 (b)] 

57,000 

TBC 
TRRP Tier 1 

PCL 

[30 TAC 350.75 (b)] 

620,000 
I 

57,000 
I 

OCT 2001 
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GPCN 

Perchlorate and TOC in Sediment Samples at Goose Prairie Creek 
North Cove 

MOISTURE CONTENT (Method ASTM 02216) 

PERCHLORATE (Method E300) 

TOTAL ORGANIC CARBON (TOC) (Method SW9060) 

CL-GPSN-1 (1) CL-GPSN-1 (2) 

Moisture(%) 56 57.7 

Perchlorate (ug/kg) < 45 < 47 

TOG (Max) (mg/kg) 47,500 73,400 

TOG (Min) (mg/kg) 40,100 64,500 

TOG (Avg) (mg/kg) 43,000 66,800 

CL-GPSN-3 (1) CL-GPSN-3 (2) 

Moisture(%) 76.9 

Perchlorate (ug/kg) < 87 

TOG (Max) (mg/kg) 100,000 

TOG (Min) (mg/kg) 75,000 

TOG (Avg) (mg/kg) 88,300 

Notes: 
mg/kg - milligrams per kilogram 
ug/kg - micrograms per kilogram 

%- percent 
Avg - average 

Max - maximum 
Min - minimum 

roc - total organic carbon 

70.2 

< 67 

89,006 

85,700 

86,900 

CL-GPSN-1 (3) CL-GPSN-2 (1) CL-GPSN-2 (2) 

28.5 55.8 28.8 

< 28 < 45 < 28 

7,330 51,700 19,800 

6,280 33,000 10,500 

6,810 43,100 16,200 

CL-GPSN-3 (3) CL-GPSN-4 (1) CL-GPSN-4 {2) 

16.7 84.4 43.1 

< 24 < 130 < 35 

5,030 115,000 33,400 

3,240 99,600 19,500 

4,090 103,000 24,300 

Pe 

CL-GPSN-2 (3) 
1 

60.2 

<50 

6,490 

4,400 

5,130 

CL-GPSN-4 (3) 

22.5 

< 26 

4,430 

3,580 

4,080 

T 2001 
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GPCNC-Metals 

Metals in Sediment Samples at Goose Prairie Creek 
North Cove 

METALS (mg/kg) 

Compound Name CL-GPSN-1 (1) CL-GPSN-1 (2) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Strontium 

Thallium 

Vanadium 

Zinc 

Notes: 

20,900 

<5 

6.85 

342 

1.09 

0.882 

2,990 

56.6 

10.1 

30.9 

18,200 

542 

1,610 

286 

1.08 

22.7 

1,290 

1.1 

12 

47.7 

1.29 

35.7 

178 

J - estimated value 
mglkg - milligrams per kilogram 

NA - not analyzed 
NO - not detected 

14,000 

<5 

3.51 

168 

0.781 

0.49 

1,650 

20.3 

6.12 

11.3 

15,200 

167 

1' 110 

155 

0.434 

14.3 

931 

< 0.5 

< 0.5 

26.9 

1.07 

22 

62.8 

CL-GPSN-1 (3) CL-GPSN-2 (1) CL-GPSN-2 (2) 

4,440 30,400 16,900 

<5 <5 <5 

1.19 6.88 4.45 

56.5 285 226 

0.415 0.994 0.882 

0.041 J 0.76 0.739 

523 2,910 1,940 

7.21 59.1 38.7 

2.6 9.85 7.32 

3.59 35 18.4 

3,540 19,500 17,300 

8.77 165 229 

266 1,790 1,240 

49.6 295 197 

0.031 1.02 0.978 

3.22 23.8 18.2 

259 2,100 1 '180 

< 0.5 0.842 0.617 

< 0.5 17.6 9.26 

8.67 43.2 35.4 

< 1 1.51 1.41 

10.6 43.1 25.7 

15.5 128 126 

Page 1 of 2 

CL-GPSN-2 (3) 

9,020 

<5 

2.7 

246 

1.47 

0.156 

1,840 

15.6 

6.85 

10.6 

11,800 

57.4 

826 

172 

0.241 

11 

730 

0.53 

0.865 

28.2 

0.899 J 
21 

66.5 
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GPCN ,<inFuran 

Dioxin/Furans in Sediment Samples at 
Goose Prairie Creek 

North and South Coves 

DIOXINS AND FURANS (pg/g) 

(Method 8290) 
Compound Name 

OCDD 

1 ,2,3,4,6,7,8-HpCDD 

Total HpCDD 

1 ,2,3,7,8,9-HxCDD 

Total HxCDD 

Total TCDD 

OCDF 

1 ,2,3,4,6,7,8-HpCDF 

Total HpCDF 

Total HxCDF 

Total PeCDF 

2,3,7,8-TCDF 

Total TCDF 

Notes: 
J - estimated value 

pg/g - picograms per gram 

CL-GPSN-3 (1) 

6,900 

240 

500 

< 7.5 

53 

< 1.8 

46 

17 J 

48 

26 

33 

4.2 

62 

Pc 

CL-GPSS-3 (1) 

5,600 

210 

590 

8.4 J 

95 

7 

26J 

9.4 J 

28 

22 

27 

< 1.4 

22 

! 

r 2001 

0 
N 
00 
C..u 
~ 
0 



0 
0 
0 
(1) 
N ,....., 

VOCs in Sediment Samples at Goose Prairie Creek 
South Cove 

VOLATILE ORGANIC COMPOUNDS (ug/kg) 
(Method 82608) 

Compound Name CL-GPSS-1 (1) CL-GPSS-1 (2) 

Acetone 175 132 

Carbon Disulfide 59.9 15.7 

'· 

Compound Name CL-GPSS-3 (1) CL-GPSS-3 (2) 

Acetone 214 

Carbon Disulfide 7.33 

Trichlorofluoromethane < 3.84 

Notes: 
J - estimated value 

ug/kg - micrograms per kilogram 

PCL - protective concentration level 

TAC- Texas Administrative Code 

TBC - "to be considered" 

71 

8.82 

3.21 

TRRP - Texas Risk Reduction Program 

GPCSC-VOA 

CL-GPSS-1 (3) CL-GPSS-2 (1) CL-GPSS-2 (2) 

< 40 459 314 

1.12 J 9.32 10.2 

CL-GPSS-3 (3) CL-GPSS-4 (1) CL-GPSS-4 (2) 

53.8 377 54.2 

3 29.7 2.11 

<2 < 4.16 <2 

Page 1 of 1 

CL-GPSS-2 (3) 

77.9 

2.44 

CL-GPSS-4 (3) 

< 40 

<2 

<2 

TBC 

TRRP Tier 1 

PCL 

[30 TAC 350.75 (b)] 

7,100 

20,000 

I 

TBC 

TRRP Tier 1 
PCL 

[30 TAC 350.75 (b)] 

7,100 

20,000 

190,000 
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GPCSC 

SVOCs in Sediment Samples at Goose Prairie Creek 
South Cove 

SEMI-VOLA TILE ORGANIC COMPOUNDS (ug/kg) 
(Method 8270C) 

Compound Name CL-GPSS-1 (1) CL-GPSS-1 (2) CL-GPSS-1 (3) CL-GPSS-2 (1) CL-GPSS-2 (2) 

Phenol < 547 42.6 J 31 J < 459 < 340 

Compound Name CL-GPSS-3 (1) CL-GPSS-3 (2) CL-GPSS-3 (3) CL-GPSS-4 (1) CL-GPSS-4 (2) 

3-M ethyl phenol < 326 < 258 < 170 83.2 J < 170 

4-Methylphenol < 326 < 258 < 170 83.2 J < 170 

Acenaphthylene < 129 < 102 < 67 94.3 J < 67 

Anthracene < 129 < 102 < 67 1,440 < 67 

Benzo(a)anthracene < 129 < 129 < 67 2,980 < 67 

Benzo(a)pyrene < 129 < 102 < 67 2,590 < 67 

Benzo(b )fluoranthene < 129 < 102 < 67 3,020 < 67 

Benzo(g,h, i)perylene < 129 < 102 < 67 2,720 < 67 

Benzo(k)fluoranthene < 129 < 102 ... < 67 1,090 < 67 

Chrysene < 129 < 102 < 67 2,870 < 67 

Dibenzo(a,h)anthracen ~ < 129 < 102 < 67 885 < 67 

Dibenzofuran < 326 < 258 < 170 78.1 J < 170 

Fluoranthene < 129 < 102 < 67 5,930 < 67 

Fluorene < 129 < 102 < 67 453 < 67 

Phenanthrene < 129 < 102 < 67 4,670 < 67 

Notes: 
J - estimated value 

ug/kg - micrograms per kilogram 

PagF 

CL-GPSS-2 (3) 

< 170 

CL-GPSS-4 (3) 

< 170 

< 170 

< 67 

<67 

<67 

<67 

< 67 

<67 

<67 

<67 

<67 

< 170 

< 67 

<67 

<67 
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GPCSC-TOC 

Perchlorate and TOC in Sediment Samples at Goose Prairie Creek 
South Cove 

MOISTURE CONTENT (Method ASTM 02216) 

PERCHLORATE (Method E300) 

TOTAL ORGANIC CARBON (TOC) (Method SW9060) 

CL-GPSS-1 (1) CL-GPSS-1 (2) 

Moisture(%) 55.7 34.7 

Perchlorate (ug/kg) < 45 < 31 

TOC (Max) (mg/kg) 60,800 18,800 

TOC (Min) (mg/kg) 30,200 15,300 

TOC (Avg) (mg/kg) 40,100 17,500 

CL-GPSS-3 (1) CL-GPSS-3 (2) 

Moisture(%) 35.2 29.3 

Perchlorate (ug/kg) < 31 < 28 

TOC (Max) (mg/kg) 16,800 12,100 

TOC (Min) (mg/kg) 13,000 11,000 

TOC (Avg) (mg/kg) 14,300 11,600 

Notes: 
mg/kg - milligrams per kilogram 
ug/kg - micrograms per kilogram 

%- percent 
Avg - average 
Max - maximum 
Min - minimum 

TOC - total organic carbon 

CL-GPSS-1 (3) CL-GPSS-2 (1) CL-GPSS-2 (2) 

18.7 82.6 35.4 

< 25 < 120 < 31 

1,300 104,000 12,300 

590 81,000 10,700 

1,000 97,100 11,300 

CL-GPSS-3 (3) CL-GPSS-4 (1) CL-GPSS-4 (2) 

22.6 70.7 38.3 

< 26 < 68 < 32 

2,000 7,850 16,900 

1,400 5,600 15,200 

1,600 6,700 15,900 

Page 1 of 1 

CL-GPSS-2 (3) 

21.9 

< 26 

3,950 

2,790 

3,360 

CL-GPSS-4 (3) 

18.6 

< 25 

2,980 

1,400 

2,000 ___ 
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Metals in Sediment Samples at Goose Prairie Creek 
South Cove 

METALS (mg/kg) 

Compound Name CL-GPSS-1 (1) CL-GPSS-1 (2) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Strontium 

Thallium 

Vanadium 

Zinc 

Notes: 

23,900 

<5 

4.43 

230 

1.14 

0.568 

2,460 

34.4 

7.83 

38.7 

16,800 

145 

1,750 

233 

0.279 

20.3 

1,790 

< 0.5 

1.26 

43.4 

1.03 

35.5 

80 

J - estimated value 

mg/kg - milligrams per kilogram 

NA - not analyzed 

ND - not detected 

11 '100 

<5 

2.12 

96.8 

0.596 

0.242 

829 

15.1 

3.53 

8.97 

7,510 

29.7 

688 

81.9 

0.061 

7.67 

805 

0.291 J 

0.192 J 

17.3 

0.557 J 

16 

44.4 

CL-GPSS-1 (3) CL-GPSS-2 (1) CL-GPSS-2 (2) 

4,860 12,900 13,600 

<5 <5 <5 

1.22 4 4.06 

47 124 172 

0.324 0.573 0.911 

< 0.1 0.318 0.392 

411 1,370 1,520 

7.68 19.8 19.8 

1.55 4.71 9.66 

3.19 13.6 13.2 

3,950 10,400 12,600 

6.86 53.4 108 

263 872 1,070 

39.8 133 163 

0.014 J 0.351 0.459 

2.51 10.7 13.6 

298 929 1,000 

0.285 J 0.505 0.599 

< 0.5 3.09 0.444 J 

9.77 22.5 27.9 

< 1 0.9J 0.967 J 

10.8 21.5 23.3 

12.5 63.3 73.6 

Pay..: 1 of 2 

CL-GPSS-2 (3) 

8,460 

<5 

1.67 

123 

0.765 

0.116 

863 

10.8 

4.33 

5.63 

6,890 

11 

565 

92.1 

0.043 

6.39 

569 

0.306 J 

< 0.5 

17.2 

0.53J 

13.4 

36.2 
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GPCSC-Metals 

Metals in Sediment Samples at Goose Prairie Creek 
South Cove 

METALS (mg/kg) 

Compound Name CL-GPSS-3 (1) CL-GPSS-3 (2) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Strontium 

Thallium 

Vanadium 

Zinc 

Notes: 

7,680 

<5 

1.84 

82.1 

0.399 

0.066 J 
780 

11.1 

3.16 

7.14 

5,270 

25 * 

541 

77.3 

0.251 

6.34 

562 

0.323 J 

0.944 

13.8 

0.541 J 

13.2 

31.7 

J · estimated value 
mg/kg - milligrams per kilogram 

NA - not analyzed 
ND- not detected 

9,180 

<5 

2.14 

97.4 

0.607 

0.128 

779 

13.4 

4.22 

6.92 

7,070 

24.6 * 

583 

77.5 

0.056 

6.79 

631 

0.493 J 

0.05·7 J 

16.3 

< 1 

16.7 

35.1 

CL-GPSS-3 (3) CL-GPSS-4 (1) CL-GPSS-4 (2) 

2,130 11,200 6,440 

<5 <5 <5 

1.02 2.64 1.56 

37.8 104 43.6 

0.252 0.605 0.282 

< 0.1 0.295 0.114 

775 1,350 517 

3.09 14.6 10.7 

1.64 6.25 2.5 

2.89 8.19 2.9 

2,720 9,560 5,590 

6.94 19.6 * 9.57 

212 700 359 

39.3 154 53.5 

0.016 J 0.132 0.028 

2.21 9.14 3.63 

151 774 360 

< 0.5 0.78 0.417 J 

< 0.5 1.34 0.609 

10.3 18 9.55 

< 1 < 1 0.572 J 
8.14 17.6 16.6 

10.1 71.7 19.1 

Page 2 of 2 

CL-GPSS-4 (3) 

13,900 

<5 

1.95 

38.9 

0.311 

0.419 

711 

14.2 

2.65 

3.77 

13,100 

9.81 

660 

55.5 

0.031 

3.85 

435 

0.482 J 

< 0.5 

16.8 

0.87 J 
16.5 

19.3 
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VOCs in Sediment Samples at Goose Prairie Creek 
Caddo Lake at Harrison Bayou 

VOLA TILE ORGANIC COMPOUNDS (ug/kg) 
(Method 82608) 

Compound Name CL-HBS-1 (1) CL-HBS-1 (2) 

Acetone 755 209 

Carbon Disulfide 61 5.93 

Compound Name CL-HBS-3 (1) CL-HBS-3 (2) 

2-Butanone (MEK) < 146 

Acetone 353 

Carbon Disulfide 20.9 

Notes: 
J - estimated value 

ug/kg - micrograms per kilogram 

PCL - protective concentration level 

TAC- Texas Administrative Code 

TBC - "to be considered" 

< 40 

60.9 

6.03 

TRRP - Texas Risk Reduction Program 

HB-VOf 

CL-HBS-1 (3) CL-HBS-2 (1) CL-HBS-2 (2) 

291 1,030 201 

5.31 31.4 8.24 

CL-HBS-3 (3) CL-HBS-4 (1) CL-HBS-4 (2) 

< 58.8 < 452 < 278 

< 58.8 909 683 

6.51 26.5 35.8 

Page 

CL-HBS-2 (3) 

167 

<4.96 

CL-HBS-4 (3) 

62 

298 

< 3.62 

TBC 
TRRP Tier 1 

PCL 

(30 TAC 350.75 (b)] 

7,100 

20,000 

TBC 
TRRP Tier 1 

PCL 

(30 TAC 350.75 (b)] 

44,000 

7,100 

20,000 
----
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HB-VOC 

SVOCs in Sediment Samples at Goose Prairie Creek 
Caddo Lake at Harrison Bayou 

SEMI-VOLATILE ORGANIC COMPOUNDS (ug/kg) 
(Method 8270C) 

Compound Name CL-HBS-1 (1) CL-HBS-1 (2) CL-HBS-1 (3) CL-HBS-2 (1) CL-HBS-2 (2) 

Di-n-butyl phthalate < 850 < 292 < 315 930 < 347 

Compound Name CL-HBS-3 (1) CL-HBS-3 (2) CL-HBS-3 (3) CL-HBS-4 (1) CL-HBS-4 (2) 

3-Methylphenol < 309 < 170 < 170 < 655 < 709 

4-Methylphenol < 309 < 170 < 170 < 655 < 709 

Notes: 
J - estimated value 

ug/kg - micrograms per kilogram 

Page 1 of 1 

CL-HBS-2 (3) 

< 287 

• 

CL-HBS-4 (3) 

189 J 

189 J 
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Metals in Sediment Samples at Goose Prairie Creek 
Caddo Lake at Harrison Bayou 

METALS (mg/kg) 

Compound Name CL-HBS-1 (1) CL-HBS-1 (2) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Strontium 

Thallium 

Vanadium 

Zinc 

Notes: 

12,000 

< 1 

4.02 

156 

0.939 

< 0.1 

1,840 

12.9 

10.2 

10.5 

14,800 

17.8 

1,180 

196 

0.138 

16.3 

992 

1.04 

< 0.5 

35 

< 1 

24.2 

65.2 

J - estimated value 
mglkg - milligrams per kilogram 

NA - not analyzed 
NO - not detected 

7,450 

< 1 

1.63 

199 

1.02 

< 0.1 

1,410 

9.39 

5.96 

8.77 

12,400 

15.21 

1,030 

182 

0.101 

8.4 

701 

0.976 

< 0.5 

28.7 

< 1 

18.5 

32.1 

CL-HBS-1 (3) CL-HBS-2 (1) CL-HBS-2 {2) 

13,300 14,800 13,900 

< 1 < 1 < 1 

2.7 4.92 5.99 

223 198 190 

1.31 0.963 1.47 

< 0.1 0.135 0.051 J 
1,630 2,300 1,880 

15.1 15 14.7 

8.99 14 27.8 

9.79 12.4 10.3 

14,100 16,800 14,300 

13 20.8 15.8 

1,420 1,470 1,270 

218 286 248 

0.088 0.121 0.115 

14.3 20.8 21.1 

1,090 1,150 1,150 

0.958 1.01 1.27 

< 0.5 < 0.5 < 0.5 

33.9 44.5 38 

< 1 < 1 < 1 

22.7 26.7 33.4 

52.2 72.3 66.2 

Page 1 of 1 

CL-HBS-2 (3) 

16,900 

< 1 

2.61 

367 

1.3 

< 0.1 

2,210 

18 

6.01 

12.6 

12,700 

14.7 

1,730 

230 

0.06 

14.7 

1,340 

0.826 

< 0.5 

49.3 

< 1 

17.6 

54.7 
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Metals in Sediment Samples at Goose Prairie Creek 
Caddo Lake at Harrison B --·--

METALS (mg/kg) 

Compound Name CL-HBS-3 (1) CL-HBS-3 (2) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Strontium 

Thallium 

Vanadium 

Zinc 

Notes: 

8,580 

< 1 

2.54 

203 

1.23 

0.071 J 
1,860 

10.7 

11.9 

7.9 

11,500 

14 

1,320 

394 

0.07 

11.6 

805 

0.911 

< 0.5 

38.7 

< 1 

13.1 

44.2 

J - estimated value 
mg/kg - milligrams per kilogram 

NA - not analyzed 
ND- not detected 

9,010 

< 1 

1.46 

180 

1.02 

< 0.1 

1,630 

10.7 

12 

7.26 

12,700 

14 

1,350 

413 

0.052 

9.76 

766 

0.665 

< 0:5 

35.8 

<1 

15.4 

33.1 

CL-HBS-3 (3) CL-HBS-4 (1) 

10,100 7,260 

< 1 < 1 

2.2 2.78 

110 125 

0.801 0.645 

< 0.1 0.101 

1,730 1,560 

11 8.46 

6.74 7.92 

6.05 8.79 

12,100 9,650 

11.6 12.9 

1,460 825 

305 250 

0.073 0.096 

7.04 14.1 

642 611 

0.628 < 0.5 

< 0.5 < 0.5 

41.1 28.9 

< 1 < 1 

11.1 15.3 

26.8 52.3 

Page 1 of 1 

CL-HBS-4 (2) 

13,700 

< 1 

5.05 

214 

1.25 

0.174 

2,650 

15.1 

14.3 

14.6 

17,500 

23.2 

1,540 

396 

0.231 

20.7 

1 '11 0 
1.28 

< 0.5 

50.7 

< 1 

26.4 

82.4 

CL-HBS-4 (3) 

13,600 

< 1 

4.01 

164 

1.08 

0.052 J 
1,300 

14.7 

10.9 

8.61 

12,400 

15.4 

1,220 

175 

0.074 

13.6 

1,050 

0.936 

< 0.5 

28.7 

< 1 

20.9 

49.9 
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Dioxin/Furans in Sediment Samples at Goose Prairie Creek 
Caddo Lake at Harrison Bayou 

DIOXINS AND FURANS (pg/g) 

(Method 8290) 

Compound Name 

1,2,3,4,6,7,8-HpCDD 

1,2,3,7,8,9-HxCDD 

OCDD 

Total HpCDD 

Total HxCDD 

Total PeCDD 

Total TCDD 

Notes: 

J - estimated value 

pg/g - picograms per gram 

CL-HBS-2 (1) 

600 

21 J 

20,000 

2,400 

630 

60 

48 

Page 

CL-HBS-2(1 )QC CL-HBS-4 (1) 

410 560 

16 J 19 J 

12,000 18,000 

1,600 1,600 

490 380 

43 22 

48 21 
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VOCs in Sediment Sam.-. j at Goose Prairie Creek 
Caddo Lake at Central Creek 

VOLATILE ORGANIC COMPOUNDS (ug/kg) 
(Method 82608) 

Compound Name CL-CCS-1 (1) CL-CCS-1 (2) CL-CCS-1 (3) CL-CCS-2 (1) CL-CCS-2 (2) 

Acetone 1240 397 81 618 282 

Carbon Disulfide 35.5 9.82 < 3.16 25.4 5.08 J 
,_ 

Notes: 
J - estimated value 

ug/kg - micrograms per kilogram 

Page 1 of 1 

CL·CCS-2 (3) 

97.5 J 

8.58 
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Metals in Sediment Samples at Goose Prairie Creek 
Caddo Lake at Central Creek 

METALS (mg/kg) 

Compound Name CL-CCS-1 (1) CL-CCS-1 (2) 

Aluminum 17,500 12,000 

Antimony < 1 < 1 

Arsenic 7.52 3.68 

Barium 204 177 

Beryllium 1.02 1.5 

Cadmium 0.148 0.072 j 

Calcium 2,210 1 '150 

Chromium 18.7 13.6 

Cobalt 16.9 17.1 

Copper 16.7 9.89 

Iron 19,700 13,000 

Lead 31.6 19.8 

Magnesium 1,390 1 '100 

Manganese 313 178 

Mercury 0.185 0.129 

Nickel 23.1 20.3 

Potassium 1,400 1,050 

Selenium 2.31 0.668 

Silver < 0.5 < 0.5 

Strontium 40.5 26 

Thallium < 1 < 1 

Vanadium 31.6 22.7 

Zinc 81.4 74.7 
---

Notes: 
J - estimated value 

mg/kg - milligrams per kilogram 

NA - not analyzed 

ND - not detected 

CL-CCS-1 (3) CL-CCS-2 (1) CL-CCS-2 (2) 

10,400 19,600 6,880 

< 1 < 1 < 1 

1.99 6.75 2.21 

150 201 150 

0.843 1.08 1.03 
·-

< 0.1 0.058 j 0.075 j 

802 1,830 950 

11.6 19.9 8.32 

6.69 13.1 9.53 

7.12 15.4 7.64 

9,490 19,600 9,660 

11.9 21.4 16.1 

810 1,420 691 

125 267 146 

0.048 0.113 0.113 

8.95 20.7 11 

876 1,550 678 

0.757 1.43 0.596 

< 0.5 < 0.5 < 0.5 

20 37.8 20 

< 1 < 1 < 1 

17.5 34 17.3 

32.2 78 40.7 

Pc; 

CL-CCS-2 (3) 

11,500 

< 1 

2.08 

263 

2.01 

0.027 j 

1,090 

11.2 

5.27 

8.25 

13,300 

14.9 

770 

164 

0.091 

8.3 

834 

0.925 

< 0.5 

26.1 

< 1 

18.9 

28.8 
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CC-DioxinFuran 

Dioxin/Furans in Sediment Samples at Goose Prairie Creek 
Caddo Lake at Central Creek 

DIOXINS AND FURANS (pg/g) 

(Method 8290) 
Compound Name 

1 ,2,3,4,6,7,8-HpCDD 

1 ,2,3,4,6,7,8-HpCDF 

1 ,2,3,7,8,9-HxCDD 

OCDD 

OCDF 

Total HpCDD 

Total HpCDF 

Total HxCDD 

Total TCDD 

Notes: 
J • estimated value 

pg/g - picograms per gram 

Page 1 of 1 

CL-SBS-2 (1) 

310 

14 J 

13 J 
12,000 

37 J 
'" 

760 
. 38 

150 

5.2 
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VOCs in Sediment Samples at Goose Prairie Creek 
Caddo Lake at Saunder's Branch 

VOLATILE ORGANIC COMPOUNDS (ug/kg) 
(Method 82608) 

Compound Name CL-SBS-1 (1) CL-SBS-1 (2) CL-SBS-1 (3) CL-SBS-2 (1) CL-SBS-2 (2) 

Acetone 588 187 < 40 1,080 389 

Carbon Disulfide 177 4.73 <2 20 6.36 

Notes: 
ug/kg - micrograms per kilogram 

F f 1 

I 

I 

CL-SBS-2 (3) 

126 

< 4.46 
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SB-Metals 

Metals in Sediment Sam.- ..,d at Goose Prairie Creek 
Caddo Lake at Saunder's Branch 

METALS (mg/kg) 

Compound Name CL-SBS-1 (1) CL-SBS-1 (2) CL-SBS-1 (3) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Strontium 

Thallium 

Vanadium 

Zinc 

Notes: 

9,330 

< 1 

3.79 

261 

1.21 

0.151 J 
2,340 

11.6 

12.3 

16.2 

12,400 

27.6 

986 

450 

0.13 

14.8 

841 

1.73 

< 0.5 

42.5 

< 1 

30.8 

49.4 

J - estimated value 
mg/kg - milligrams per kilogram 

NA - not analyzed 
NO - not detected 

12,200 10,300 

< 1 < 1 

2.7 2.22 

145 165 

1.04 0.857 
,_ 

< 0.1 0.059 J 

855 707 

14.1 13.2 

8.87 6.67 

6.87 6.87 

8,640 7,310 

17.1 12.1 

872 731 

155 122 

0.07 0.068 

12.2 9.25 

996 837 

0.768 0.567 

< 0.5 < 0.5 

19.5 18.5 

< 1 < 1 

20.4 19.2 

42.1 40.3 

Page 1 of 1 

CL-SBS-2 (1) CL-SBS-2 (2) 

9,450 16,300 

< 1 < 1 

3.99 3.27 

221 265 

0.993 1.33 

0.256 0.191 

2,120 1,680 

10.8 17.5 

13.7 11.3 

13 11.5 

12,700 14,900 

20.5 21.2 

890 1,220 

488 292 

0.149 0.107 

14.9 15.1 

803 1,330 

1.72 1.17 

< 0.5 < 0.5 

39.5 34.6 

< 1 < 1 

24.5 28.2 

60.4 60.2 

CL-SBS-2 (3) 

5,670 

< 1 

1.37 

163 

1.08 

0.036 J 
1,040 

7.25 

5.22 

7.52 

9,110 

14.4 

605 

180 

0.094 

5.4 

571 

0.781 

< 0.5 

19.9 

<1 

15.6 

20.3 

OCT 2001 
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SB· Jran 

Dioxin/Furans in Sediment Sampling at Goose Prairie Creek 
Caddo Lake at Saunder's Branch 

DIOXINS AND FURANS (pg/g) 

(Method 8290) 
Compound Name 

1 ,2,3,4,6,7,8-HpCDD 

1 ,2,3,4,6, 7,8-HpCDF 

OCDD 

OCDF 

Total HpCDD 

Total HpCDF 

Total HxCDD 

Total TCDD 

Notes: 
J - estimated value 

pg/g - picograms per gram 

p I 1 

CL-SBS-2 (1) 

260 

13 J 
9,400 

25 J 

640 
'" 

31 
.110 

5.7 

-::T 2001 
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