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ShaW® Shaw Environmental & Infrastructure, Inc.

A Worid of Solutions™

June 7, 2007 | | Shaw/TERC 07-035

Mr. ClLiff Murray

U.S. Army Corps of Engineers — Tulsa District
1645 South 101* - East Avenue

Tulsa, Oklahoma 74128-4629

RE: Task Order No. 109
Total Environmental Restoration Contract (TERC)
Contract No. DACAS56-94-D-0020
" Environmental Investigation and Remediation at
Longhorn Army Ammunition Plant, Karnack, Texas
Final Results of Modeling for Natural Atfenuation of Trichloroethene at
LHAAP-12, Longhorn Army Ammunition Plant, Karnack, Texas

Dear Mr. Murray:

Shaw Environmental, Inc. is pleased to submit the attached Final Results of Modeling for
Natural Attenuation of Trichloroethene at LHAAP-12. We are also sending copies of the
document directly to individuals on the attached project document distribution list.

Please contact me if you have any questions or require additional information.

Sincerely,

S

Praveen Srivastav, Ph.D., P.G.
Project Manager

3010 BRIARPARK DRIVE, SUITE 400 e HOUSTCN, TX 77042
713.996.4400 « 713.996.4401 o THE SHAW GRCUF INC.®
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DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT

POST OFFICE BOX 220 00045729

RATCLIFF, AR 72951

June 7, 2007

DAIM-BD-LO

Ms. Fay Duke

Texas Commission on Environmental Quality
Environmental Cleanup Section 11 (MC-221)
12100 Park 35 Circle

Austin, TX 78753

Re:  Final Results of Modeling for Natural Attenuation of Trichloroethene at LHAAP-12,
Longhorn Army Ammunition Plant, Karnack, Texas, June 2007

Dear Ms. Duke,

The above-referenced document is transmitted to you for your files.

Point of contact for this action is the undersigned. | may be contacted at 479-635-0110, or by
email at rose.zeiler@us.army.mil.

Sincerely,

ftrut

Rose M. Zeiler, Ph.D.
Longhorn AAP Site Manager

Copies furnished:

Stephen Tzhone, USEPA Region 6, Dallas, TX
Paul Bruckwicki, Caddo Lake NWR, TX

Cliff Murray, COE - Tulsa District, OK

John R. Lambert, COE — Tulsa District, OK

P. Srivastav, Shaw, Houston, TX (for project file)



DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT

POST OFFICE BOX 220 00045730

RATCLIFF, AR 72951

June 7, 2007

DAIM-BD-LO

Mr. Steve Tzhone

US Environmental Protection Agency
Superfund Division (6SF-AT)

1445 Ross Avenue

Dallas, TX 75202-2733

Re:  Final Results of Modeling for Natural Attenuation of Trichloroethene at LHAAP-12,
Longhorn Army Ammunition Plant, Karnack, Texas, June 2007

Dear Mr. Tzhone,
The above-referenced document is transmitted to you for your files.

Point of contact for this action is the undersigned. | may be contacted at 479-635-0110, or by
email at rose.zeiler@us.army.mil.

Sincerely,

ftrur

Rose M. Zeiler, Ph.D.
Longhorn AAP Site Manager

Copies furnished:

Fay Duke, TCEQ, Austin, TX

Paul Bruckwicki, Caddo Lake NWR, TX

Cliff Murray, COE - Tulsa District, OK

John R. Lambert, COE — Tulsa District, OK

P. Srivastav, Shaw, Houston, TX (for project file)



Comments on Draft Final Results of Modeling for Natural Attenuation of Trichloroethene at LHAAP-12,
Longhorn Army Ammunition Plan

May 2006 00045731
Response to Comments submitted to Army on May 18, 2007
TCEQ Reviewer: Fay Duke, Project Manager, Texas Commission on Environmental Quality
USEPA Reviewer: Raji Josiam, Remedial Project Manager, USEPA Region 6
Respondents: Song-Kai Yan and Praveen Srivastav, Shaw E & |
1. Respondent Concurs (C), Does Not Concur (D), Takes Exception (E), or Delete (X).
2.  Commentor Agrees (A) with response, or Does not Agree (D) with response.
Commen Page Section/ C,D', 2
t No. Numgber Paragraph Comment EorX Response AorD
TCEQ Review Comments
1 General | was reviewing the MNA modeling results for C The difference in attenuation periods A

LHAAP-35B and LHAAP-67. Something is not between the assumptions of instantaneous

quite right. | notice that the input parameters of source versus continuous source was

LHAAP-35B are fairly similar to LHAAP-12 but the attributed to many factors: the size of the

resulting time calculations are very different. For source, the hydraulic conductivity, the

example, under the scenarios of no degradation thickness of the water-bearing unit, the

with continuous source of TCE for 10 years, the degradation rate and the retardation

attenuation time for LHAAP-12 is estimated to be coefficient. Since TCE was evaluated for

2,651 years while the attenuation time for LHAAP- all the sites, its chemical properties such as

35B is estimated at 39 years. In LHAAP-12, there degradation and adsorption should be

were drastic differences in attenuation periods similar, and therefore, the difference in

between the assumptions of instantaneous source attenuation period cannot be attributed to

versus continuous source but one do not find those the degradation rate and the retardation

differences in LHAAP-35B. factor. The other factors did influence the
difference. The larger the size, or smaller
the hydraulic conductivity, or thicker the
layer, the longer it would take to reach MCL
for the continuous source.
Average hydraulic conductivity (K) was
estimated to be 7.55x10™ cm/sec (=781.1
feet/year) for LHAAP-12. A more
conservative median value of 5.92x10°
cm/sec (61.3 feet/year) was used in the
model since the tested K value ranges
from 3.5x107 to 4.53x10° cm/sec. Also,
since the time to reach MCL was evaluated
only at the source area where K value is
smaller, the average value was more

Longhorn Comments Page 1 of 5 June 2007



Comments on Draft Final Results of Modeling for Natural Attenuation of Trichloroethene at LHAAP-12,
Longhorn Army Ammunition Plan

May 2006 00045732

Response to Comments submitted to Army on May 18, 2007

TCEQ Reviewer: Fay Duke, Project Manager, Texas Commission on Environmental Quality
USEPA Reviewer: Raji Josiam, Remedial Project Manager, USEPA Region 6
Respondents: Song-Kai Yan and Praveen Srivastav, Shaw E & |

1. Respondent Concurs (C), Does Not Concur (D), Takes Exception (E), or Delete (X).
2.  Commentor Agrees (A) with response, or Does not Agree (D) with response.

Commen
t No.

A 1
Page Section/ Comment C, D,

2
Number | Paragraph E or X Response AorD

realistic. The text in bold will be added to
page 1, Section 2.0, 2" bullet.

, L L The equation used in this model (AT123D)
I was not able to find sufficient information in the is a partial differential equation that consists

modeling result reports to decipher the differences. of Darcy velocity, hydraulic dispersion
Could Shaw provide me with the equations used coefficient, dissolved solute concentration, A

in the MNA calculations of the time required for adsorption coefficient, contaminant release
maximum COC concentration to natural rate, radioactive decay rate, effective

attenuation to MCL? porosity, degradation rate and bulk density
of the porous media (see attached
Mathematical Representation of AT123D).
After running AT123D, the time to MCL was
obtained from the hard copy output file that
lists the concentrations at each designated
location along and lateral to the pathway.

The following table presents the sensitivity
analysis results for both degradation rate
and hydraulic conductivity:

Addit_i(_)r?ally, coul_d you provide me with the _ Time to TCE MCL at the Source Area
sensitivity analysis of these particular calculations (years)

(which of the input parameters are the most Instantaneous | ContinUous
sensitive)? Source Source A
No 486 (44) 2651 (213)
Degradation
Half-life = 45 | 118 (32) 261 (112)
years
Half-life =45 | 23 (12) 40 (29)
years

Longhorn Comments Page 2 of 5 June 2007



Comments on Draft Final Results of Modeling for Natural Attenuation of Trichloroethene at LHAAP-12,
Longhorn Army Ammunition Plan

May 2006 00045733
Response to Comments submitted to Army on May 18, 2007
TCEQ Reviewer: Fay Duke, Project Manager, Texas Commission on Environmental Quality
USEPA Reviewer: Raji Josiam, Remedial Project Manager, USEPA Region 6
Respondents: Song-Kai Yan and Praveen Srivastav, Shaw E & |
1. Respondent Concurs (C), Does Not Concur (D), Takes Exception (E), or Delete (X).
2.  Commentor Agrees (A) with response, or Does not Agree (D) with response.
Commen Page Section/ c, DY, 2
t No. Number | Paragraph e E or X Response AorDb
Note: Numbers not in parentheses are for
median K = 5.92x10° cm/sec; numbers in
parentheses are for average K = 7.55x10™
cm/sec.
For the degradation rate, a half-life ranging
from 4.5 years to infinity (no degradation)
was assumed and the corresponding time
to MCL was estimated.
The above comparison shows that the time
to MCL is sensitive to changes in both
degradation rate and hydraulic conductivity.
Overall, however, for both the
instantaneous and continuous source
scenarios, the degradation rate is as
sensitive or more sensitive than hydraulic
conductivity. One notable exception is for
the no degradation, instantaneous source
scenario.
EPA Review Comments
2 1 1.0 Modeling was performed to calculated the time C When using the AT123D model, the A
Intrpduc- required for the maximum TCE concentration of chemical reaction process from parent
tion 508 ug/L detected at the “source” (monitoring well product to daughter product cannot be
12WW12) during the winter 2004 sampling event evaluated. TCE was the 0n|y chemical
(U.S. Army Corps of Engineers and ALL modeled due to its high concentration. This
Consulting, 2006) to naturally attenuate to the MCL information will be included in Section 1.0 of
level of 5 ug/L. the final document.
Why was only TCE considered? Why were the
Longhorn Comments Page 3 of 5 June 2007



Comments on Draft Final Results of Modeling for Natural Attenuation of Trichloroethene at LHAAP-12,
Longhorn Army Ammunition Plan

Response to Comments submitted to Army on May 18, 2007

TCEQ Reviewer: Fay Duke, Project Manager, Texas Commission on Environmental Quality
USEPA Reviewer: Raji Josiam, Remedial Project Manager, USEPA Region 6
Respondents: Song-Kai Yan and Praveen Srivastav, Shaw E & |

1. Respondent Concurs (C), Does Not Concur (D), Takes Exception (E), or Delete (X).
2.  Commentor Agrees (A) with response, or Does not Agree (D) with response.

00045734

number of years in not taking the daughter
products into account.

uncertainty associated with daughter
products cannot be determined. By using
different TCE degradation rates, including
the most conservative approach of no
degradation, the time to MCL is expected to
be within the range of values presented.
For additional information, please see

responses to Comment No. 1 and
Comment No. 2.

Commen Page Section/ c, DY, 2
t No. Number | Paragraph e E or X Response AorDb
daughter products not considered in the modeling?
Please explain this in the introduction.
3 1 2.0 Input | Are the daughter products taken into account? If C Although daughter products are present, A
Parame- not, why not? If not, what is the uncertainty in the they are not included in the model and any
ters

Longhorn Comments

Page 4 of 5

June 2007




Comments on Draft Final Results of Modeling for Natural Attenuation of Trichloroethene at LHAAP-12,
Longhorn Army Ammunition Plan

May 2006 00045735
Response to Comments submitted to Army on May 18, 2007
TCEQ Reviewer: Fay Duke, Project Manager, Texas Commission on Environmental Quality
USEPA Reviewer: Raji Josiam, Remedial Project Manager, USEPA Region 6
Respondents: Song-Kai Yan and Praveen Srivastav, Shaw E & |
1. Respondent Concurs (C), Does Not Concur (D), Takes Exception (E), or Delete (X).
2.  Commentor Agrees (A) with response, or Does not Agree (D) with response.
Commen Page Section/ c, DY, 2
t No. Number | Paragraph Comment EorX Response AorD
4 2 40 However, assuming a value of degradation with a C At Site 12, since degradation was evident A
Discussion | half-life of 45 years, the time for TCE to attenuate by the presence of VC, the modeling result Note: My comment
to the MCL for the instantaneous and continuous for the “no degradation” scenario is not pertains to the
sources increases to 118 and 261 years, likely to happen and therefore only the inconsistency
respectively. As evidenced by the presence of range of values in Table 1 with degradation | Petween the number
daughter products, there is some TCE degradation were cited in the remedial design. For of years in The RD
taking place at the source; therefore, it is additional information, the Final Modeling Addendum for
concluded that the values of 118 years and 261 Report has been included as a reference in Landfill 12
years are more realistic. section 5.0. (LHAAP-12) dated

The Final Remedial Design will be changed
to indicate 118 to 261 years to MCL so that
it is consistent with this document.

The RD Addendum for Landfill 12 (LHAAP-12)
dated August 2006 indicates the following “5.0
Monitored Natural Attenuation — Based on
groundwater modeling, groundwater APARs are
expected to be met through natural attenuation in
23 to 261 years. Monitoring of natural attenuation
is required to ascertain that the remedy is
effective.” There is inconsistency in the number of
years between the two documents. Please
correct.

August 2006 and
this document.
Since 118 yrs to
261 yrs is more
conservative |
agree leaving this
document as is.
However, does the
RD Addendum for
Landfill 12
(LHAAP-12) dated
August 2006 have
to be modified?

Longhorn Comments

Page 5 of 5

June 2007
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Mathematical Representation of AT123D

The advection-dispersion equation is the governing egquation
for contaminant distribution in groundwater. Yeh (1981) gives

this equation, assuming incompressible flow, as
2(nC) = >
3% =V +(ngDVC) = T.Cg+ M - KngC
3(€
- anec - ( ¥4 peps) (1)

where g = Darcy velocity vector (L/T), B = hydraulic dispersion
coefficient tensor (L?/T), C = dissolved solute concentration
(M/L3), s = adsorbed solute concentration on the solid phase (or
soil surface) (M/M), €p = bulk density of the porous media (M/L3),
M = contaminant source release rate (M/(L3T)), neg = effective
porosity, A= radicactive decay constant (1/T), K = degradation
rate (1/T), and V = gradient = ('i'a/ax + ‘j'a/ay + ‘123/9 2).

The term on the left side of egquation (1) represents the
time rate of change of dissolved contaminant mass per unit volume
of the agquifer. The first term on the right side of egquation (1)
represents the combined effects of hydraulic dispersion and
molecular diffusion. The second term on the right side represents
the advection of contaminant. The third term represents an
external source of contaminant to the aquifer system. The fourth
term on the right side of equation (1) accounts for the chemical

and biological degradation of contaminant, while the fifth term

represents radioactive decay. The last two terms of eguation (1),

15
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FINAL
RESULTS OF MODELING FOR NATURAL ATTENUATION OF
TRICHLOROETHENE AT LHAAP-12
LONGHORN ARMY AMMUNITION PLANT
KARNACK, TEXAS

ON THE LINE

Prepared for
U.S. Army Corps of Engineers
Tulsa District
1645 South 101* Avenue
Tulsa, Oklahoma

Prepared by
Shaw Environmental, Inc.
3010 Briarpark, Suite 400
Houston, Texas 77042

TERC No. DACA56-94-D-0020, Shaw Project No. 845714
Task Order No. 109

June 2007
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Acronyms and Abbreviations

ng/L

cm/sec
CoC
DCE
foc

K

Kd
Koc
LHAAP
MCL
Shaw
TCE

00045739

micrograms per liter

centimeters per second
chemicals of concern
dichloroethylene

fraction of organic carbon
hydraulic conductivity
distribution coefficient
carbon-water sorption coefficient
Longhorn Army Ammunition Plant
maximum contaminant level
Shaw Environmental, Inc.

trichloroethene

TERC No. DACA56-94-D-0020, TO No. 109 "
Longhorn Army Ammunition Plant, Karnack, Texas

Shaw Project No. 845714
June 2007



Final Results of Modeling for Natural Attenuation of TCE at LHAAP-12 Shaw Environmental, Inc.

00045740
1.0 Introduction

LHAAP-12 is located approximately at the center of Longhorn Army Ammunition Plant
(LHAAP) with LHAAP-67 to the north and LHAAP-16 to the southeast. The chemicals of
concern (COCs) in groundwater are trichloroethene (TCE) and its daughter products cis-1,2-
dichloroethylene (DCE) and vinyl chloride at maximum concentrations of 508, 110, and
2.1 micrograms per liter (ug/L), respectively. The COC concentrations are higher than the
maximum contaminant levels (MCL) of 5, 70, and 2 pg/L respectively.

Modeling was performed to calculate the time required for the maximum TCE concentration of
508 pg/L detected at the “source” (monitoring well 12WW12) during the winter 2004 sampling
event (U.S. Army Corps of Engineers and ALL Consulting, 2006) to naturally attenuate to the
MCL level of 5 pug/L. The computer program, AT123D, was utilized to calculate the time for the
natural attenuation of TCE. When using the AT123D model, the chemical reaction process from
parent product to daughter product cannot be evaluated. TCE was the only chemical modeled
due to its high concentration.

This document discusses the modeling results.

2.0 Input Parameters

Groundwater modeling was based on the following assumptions and considerations:

« Contaminant source. Placement of a multilayer cap isolated the waste in Landfill 12
and minimized the leaching of contaminants to groundwater. The source is considered
to be instantaneous, but a continuous source was also modeled to present a
conservative comparison.

e Aquifer parameters. The aquifer parameters, including the hydraulic conductivity,
effective porosity, and hydraulic gradient at LHAAP-12 were obtained from the most
recent site groundwater monitoring report (U.S. Army Corps of Engineers and ALL
Consulting, 2006). These parameters are consistent with the values used in the Final
Modeling Report — Derivation of Soil and Groundwater Concentrations Protective of
Surface Water and Sediment, Longhorn Army Ammunition Plant (Shaw
Environmental, Inc. [Shaw], 2007). These values are:

—  Average hydraulic conductivity (K) was estimated to be 7.55 x 10 centimeters
per second (cm/sec) = 781.1 feet/year. A more conservative median value of
5.92 x 10" cm/sec (61.3 feet/year) was used in the model since the tested K value
ranges from 3.5 x 107 to 4.53 x 10” cm/sec.

— Hydraulic gradient: 0.016 feet/feet

TERC No. DACA56-94-D-0020, TO No. 109 l Shaw Project No. 845714
Longhorn Army Ammunition Plant, Karnack, Texas June 2007



Final Results of Modeling for Natural Attenuation of TCE at LHAAP-12 Shaw Environmental, Inc.

00045741

—  Effective porosity assumed at 0.25

—  The thickness of the shallow water-bearing zone is 12.5 feet

o Chemical properties. The distribution coefficient, Kd is the partition coefficient for a
chemical to be distributed to soil and groundwater (Kd = Koc x foc). For TCE, the
carbon-water sorption coefficient (Koc) obtained from literature values (Montgomery,
2000) is 100 cm*/g and the fraction of organic carbon (foc) is assumed to be 0.1
percent (consistent with the Final Modeling Report mentioned above). The Kd value
is used to calculate the retardation factor.

o Degradation rates. Although recent investigations showed that TCE concentrations
have slightly increased at the source area from 400 ug/L in 2002 to 508 ug/L in 2004,
the presence of daughter products; cis-1,2-DCE and vinyl chloride in groundwater
indicates that TCE has undergone some degree of degradation. Because a decreasing
trend in TCE concentration is not clearly evident, a range of degradation rates for
TCE were assumed during the current modeling; from a half-life of 4.5 years
(Howard, et. al, 1991) to conservative 45 years, and to no degradation at all. The
results are expected to be a wide range of the time period for TCE to naturally
attenuate to the MCL.

3.0 Computer Code and Modeling Results

AT123D was chosen to evaluate the time for the recent TCE concentrations to naturally attenuate
to the MCL of 5 ug/L. A pseudo three-dimensional grid was constructed such that the
contaminant source is located 100 feet from the origin of the grid. This allows the change of
concentration over time at the source to be recorded. The horizontal longitudinal axis extends to
the potential receptor, which is at Central Creek, approximately 588 feet from the source. The
horizontal transverse axis extends 60 feet on both sides of the longitudinal axis. The vertical axis
extends to 12.5 feet, which is the thickness of the shallow water-bearing zone.

The modeling results are presented in Table 1.

4.0 Discussion

The type of the contaminant source (instantaneous or continuous) and the degradation rate of
TCE are the major factors that influence the time for TCE to attenuate to the MCL at the source.
Without consideration of degradation rate, the time for TCE to attenuate to the MCL for the
instantaneous source is 486 years, whereas, it takes 2,651 years for the continuous source option.
The time for TCE to attenuate to the MCL is reduced dramatically if both cases are simulated
with a half-life of 4.5 years (literature value from Howard et al., 1991). However, assuming a

TERC No. DACA56-94-D-0020, TO No. 109 2 Shaw Project No. 845714
Longhorn Army Ammunition Plant, Karnack, Texas June 2007



Final Results of Modeling for Natural Attenuation of TCE at LHAAP-12 Shaw Environmental, Inc.

value of degradation with a half-life of 45 years, the time for TCE to attenuate to theOBI%A}_SZOL}Z

the instantaneous and continuous sources increases to 118 years and 261 years, respectively. As
evidenced by the presence of daughter products, there is some TCE degradation taking place at
the source; therefore, it is concluded that the values of 118 years and 261 years are more
realistic.

5.0 References

Howard, P.H., R.S. Boethling, W.F. Jarvis, W.M., Meylan, and E.M. Michalenko, 1991,
Environmental Degradation Rates, Lewis Publishers, Inc.

Montgomery, J.H., 2000, Groundwater Chemicals Desk Reference, 3™ Edition, Lewis Publisher.

Shaw Environmental, Inc., 2007, Final Modeling Report — Derivation of Soil and Groundwater
Concentrations Protective of Surface Water and Sediment, Longhorn Army Ammunition Plant,
Karnack, Texas, prepared for U.S. Army Corps of Engineers, Tulsa District, Houston, Texas,
February.

U.S. Army Corps of Engineers and ALL Consulting, 2006, Groundwater Monitoring Report,
Sites 12 and 16 — Spring 2003, Spring 2004, and Winter 2004, Longhorn Army Ammunition
Plant, Karnack, Texas, January.

TERC No. DACA56-94-D-0020, TO No. 109 3 Shaw Project No. 845714
Longhorn Army Ammunition Plant, Karnack, Texas June 2007



Draft Final, Results of Modeling for Natural Attenuation of TCE at LHAAP-12

Table 1

Shaw Environmental, Inc.

00045743

Estimated Time for TCE Concentration at the Source to be Reduced to the MCL (5 pg/L)

Attenuation Period Assuming an
Instantaneous Source

Attenuation Period Assuming a
Continuous Source for 10 years

(years) (years)
No Degradation 486 2,651
Half-life = 45 years 118 261
Half-life = 4.5 years 23 40
Notes:
Mg/l micrograms per liter
MCL  maximum contaminant level
TCE trichloroethene

TERC No. DACA56-94-D-0020, TO No. 109
lofl

Longhorn Army Ammunition Plant, Karnack, Texas

Shaw Project No. 845714
May 2006
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INDUSTRIAL SOLID WASTE
NOTICE OF LAND USE CONTROLS AT LHAAP-12

KNOW ALL MEN BY THESE PRESENTS THAT:

Pursuant to the Rules of the Texas Commission on Environmental Quality (TCEQ)
pertaining to Industrial Solid Waste Management, this document is hereby filed in the
Public Records of Harrison County, Texas in compliance with the recordation
requirements of said rules:

I

The U.S. Army, Department of Defense, has performed a remediation of the land
described herein. The remediation site is a capped landfill located on the Former
Longhorn Army Ammunition Plant (LHAAP) and is designated as LHAAP-12. The site
is included in TCEQ Notice of Registration No. 30990 as Unit Number 001. LHAAP was
placed on the National Priorities List (NPL) during August 1990. After its listing on the
NPL, the U.S. Army, United States Environmental Protection Agency (USEPA), and
TCEQ (formerly known as Texas Water Commission) entered into an agreement under
the Comprehensive Environmental Response Compensation, and Liability Act
(CERCLA) Section 120 for remedial activities. The CERCLA Section 120 Agreement,
referred to as the Federal Facility Agreement (FFA), became effective on December 30,
1991. Remedial activities at LHAAP-12 were performed in accordance with the FFA
requirements.

The landfill was used intermittently for the disposal of industrial solid waste, possibly
containing small quantities of hazardous constituents generated at LHAAP. A Record of
Decision (ROD) for LHAAP-12 was signed by USEPA in 1995 establishing the
construction of a cap as an interim remedial action for the site to mitigate potential risks
posed by the burial of landfill waste. Construction of the landfill cap was completed in
1998. The final remedy consists of land use controls (LUCs) in conjunction with
monitored natural attenuation as documented in the Final ROD signed by USEPA on July
24, 2006. The site was not remediated to levels suitable for unrestricted use. LUCs at
LHAAP-12 are required to ensure the integrity of the landfill cap and cover system and
prevent human exposure to contaminated groundwater. Further information may be
found by examination of the Notice of Registration No. 30990 files, which are available
for inspection upon request at TCEQ, Central File Room Customer Service Center,
Building E, 12100 Park 35 Circle, Austin, Texas, 78753, (512) 239-2900, Monday
through Friday 8:00 a.m. to 5:00 p.m. or the Administrative Record available at the
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Marshall Public Library, 300 S. Alamo Blvd, Marshall, Texas 75670, (903) 935-4465,

Monday through Thursday 10:00 a.m. to 8 p.m., Friday and Saturday 10:00 a.m. to 5:30
p.m.

The TCEQ requires certain persons to provide recordation in the real property records to

notify the public of the conditions of the land and/or the occurrence of remediation. This
notification is not a representation or warranty by the TCEQ of the suitability of this land
for any purpose.

It

The LHAAP-12 parcel is a 50.541 acre tract, more or less, located in Harrison County,
Texas, near the town of Kamack, being more particularly described with survey plat and
metes and bounds established in Exhibit A. Within the LHAAP-12 parcel are designated
LUC boundaries including a 9.429 acre tract, more or less, and a 45.939 acre tract, more
or less, as described in Exhibit A. The LUC boundaries are also presented in the attached
Figure 1.

Future use of the parcel is intended as a national wildlife refuge consistent with non-
residential use. The United States Department of the Army has undertaken careful
environmental study of the LHAAP-12 site and concluded that the LUCs set forth below
are required to ensure protection of human health and the environment.

(1) Landfill Restriction. A closed non-hazardous landfill (LHAAP-12) of
approximately 7 acres is located within the 9.429 acre tract. The landfill
restriction boundary consists of the 7-acre capped landfill and an area
extending to the surrounding fence. LUCs have been established to protect
the integrity of the remedy. No activity shall be conducted or permitted that
would damage the integrity of the landfill cover (i.e. digging or disturbing the
existing cover or contents of the landfill). The LUCs will remain in place for
perpetuity unless otherwise removed by the U.S. Army per agreement with the
USEPA and TCEQ.

(2) Residential Use Restriction. The residential use restriction boundary
consists of the 9.429 acre-tract, more or less, and includes the 7-acre capped
landfill and an area extending to the surrounding fence. This tract shall be
used solely for the purpose of a national wildlife refuge consistent with
industrial or recreational activities and not for residential purposes. For
purposes of this certification, residential use includes, but is not limited to,
single family or multi-family residences; child care facilities; and nursing
home or assisted living facilities; and any type of educational purpose for
children/young adults in grades kindergarten through 12.

(3) Groundwater Restriction. The groundwater use restriction boundary
consists of the 45.939 acre tract, more or less, and extends beyond the landfill
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boundary. Groundwater underlying this land is contaminated with
trichloroethene (TCE) and other volatile organic compounds and shall not be
accessed or used for any purpose without the prior written approval of U.S.
Army, the USEPA and the TCEQ. A LUC restricting the use of groundwater
has been established for the protection of human health. The U.S. Army will
notify the Texas Department of Licensing and Regulation of the groundwater
restriction which includes prohibition of water well installation for any
purpose other than environmental monitoring and testing without prior
approval by the U.S. Army, the USEPA and the TCEQ. The LUC will remain
in place until applicable or relevant and appropriate requirements (ARARs) as
established in accordance with the National Oil and Hazardous Substances
Pollution Contingency Plan (40 Code of Federal Regulation 300) are met.

Due to the potential for TCE-contaminated groundwater to migrate, monitored
natural attenuation will be implemented to assure that TCE-contaminated
groundwater will not migrate to nearby surface water at levels that may
present an unacceptable risk to human health and the environment. The
monitoring and reporting associated with this remedy will continue until
ARARs are achieved.

The owner of the site is the Department of the Army, and its address where more specific
information may be obtained from is as follows:

ATTN: DAIM-BD-LO (R. Zeiler)
Post Office Box 220
Ratcliffi AR 72951

2t

Rose M. Zeiler ///
Longhorn AAP Site Manager

EXECUTED this the 13th day of June, 2007.

BEFORE ME, on this the 13th day of June, personally appeared Rose M. Zeiler,
of United States Army, United States Department of Defense, known to me to be the
person and agent of said agency whose name is subscribed to the foregoing instrument,
and she acknowledged to me that she executed the same for the purposes and in the
capacity therein expressed.

GIVEN UNDER MY HAND AND SEAL OF OFFICE, this the /3 day of Juwt , 2007.

4 ,aow«o;; LYNDA G. HAYS ¢ %mwﬂw Jlf é/aq 3

ey ,‘,* ity LIS Sl o6 Tt Notary Public in and for the State of Texas,
$ " coMm EXP. 5-02-2010 County of Harrison

4
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EXHIBIT A
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FIELD NQOTES DESCRIPTION OF
"LHAAP-12 PARCEL™
CADDO LAKE NATIONAL WILDLIFE REFUGE
HARRISON COUNTY, TEXAS

The hereinafter described tract of land is located in Harrison
County, Texas, near the town of Karnack, tract "LUAAP-12 Parcel™
being 50.541 acres of land out of the Longhorn Ordance Works
Reservation {(also known as the Longhorn Army Ammunition Plant,
Karnack, Texas), said tract "LHAAP-12 Parcel® being more
particularly described as follows:

Surveyor's Note: All bearings and distances herein (unless labeled
surface distance) are based on the Texas State Plane Coordinate
System, North Central Zone, Code 4202, NAD 1983 ({92). The scale
factor applied equals (.989918513, and is based on surface traverse
{using electronic total station} between type "G" Corps of
Engineers monuments "2-95" (N=6953300.285 feet & E=3311219.090 feet)
and "3-95"{N=6952411.298 feet & E=3314136.438 feet). Said traverse
indicates a surface distance of 3050.038 feet between said
nanuments. The computed land area is based on surface distances. As
used herein, the abbreviation I.R.0.P.C. indicates 1/2" iron rebar
with orange plastic cap engraved "Fidler" & “RPLS 3940,

Commencing at the monument "2-95% referenced above,

THENCE S 89deg52'35"y 132.09' to an I.R.Q.P.C. set in concrete
for the S5.W.C. of this tract and this POINT OF BEGINNING,

THENCE N 03degl5*37"w  1740.82° along the W.B.L. of this tract to
an I.R.0.P.C. set in concrete for this tract's Northwest corner,

THENCE N 62deg01'58"E  1151.47! along the N.W. B.L. of this tract
to an I.R.O.P.C. set in concrete for this tract's Northmost corner,

THENCE 8 15deg58'31"E 1311.46" along the N.E. B.L. of this tract
to an I.R.0.P.C. set in concrete for this tract's Bastmost corner,

THENCE S 35deg09'39'"W 1307.58° along the S.E. B.L. of this tract
to an I.R.0.P.C. set in concrete for this tract's Southeast corner,

THENCE N 84deg2l1'15"W 528.56' along the S.B.L. of this tract to
this POINT OF BEGINNING, containing 50.541 acres, more or less.

I, Tom A. Fidler, registered professional land surveyor No. 3940 in
the State of Texas, do hereby certify that this field notes
description is the result of a survey made on the ground and under
my supervision,
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Tom A. Fidler, R.P.L.S. Number 3940
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 FIELD NOTES DESCRIPYTION OF
"LHAAP~12 LAND USE CONTROL AREA"
CADDO LAKE NATIONAL WILDLIFE REFUGE
HARRISON COUNTY, TEXAS

The hereinafter described tract of land is located in Harrison
County, Texas, near the town of Karnack, tract "LHAAP-12 Land Use
Control Area™ being 45.939 acres of land out of the Longhorn
Ordance Works Reservation (also known as the Longhorn Army
Ammunition Plant, Karnack, Texas), said "LHAAP~12 Land Use Control
Area" being more particularly described as follows:

Surveyor's Note: All bearings and distances herein (unless labeled
surface distance) are based on the Texas State Plane Coordinate
System, North Central Zone, Code 4202, NAD 1983 (92). The scale
factor applied equals 0.939918513, and is based on surface traverse
{using electronic total station) between type "G" Corps of
Engineers monuments "2-95" (N=6953300.285 feet & E=3311219.0%0 feet}
and "3-95"(N=6552411.298 feeot & E=3314136,438 feet). Said traverse
indicates a surface distance of 3050.038 feet between said
monuments. The computed land area is based on surface distances. As
used herein, the abbreviation I.R.0.P.C. indicates 1/2" iron rebar
with orange plastic cap engraved "Fidler" & "RPLS 3940".

Commencing at the monument "2-95" referenced above,

THENCE 5 89deg52'35"W 132,09 to an I.R.0.P.C. set in concrete
for the S.W.C. of this tract and this POINT OF BEGINNING,

THENCE N 03degl5'37"W 1740.82' along the W.B.L. of this tract to
an 1.R.0C.P.C. set in concrete for this tract's Northwest corner,

THENCE N 62deg0l1'38"E 868.58' along the N.W. B.L. of this tract
to an I.R.0.P.C. set in concrete for this tract's Northmost corner,

THENCE S 27deg07'40"E 1298.06' along the N.E. B.L. of this tract
to an I.R.0.P.C. set in concrete for this tract's Eastmost corner,

THENCE 8 35deg08'39"W 1274.64' along the S.E. B.L. of this tract
te an I.R.0.P,C. set in concrete for this tract's Southeast corner,

THENCE N 84deg21°'15"W 528.56' along the S.B.L. of this tract to
this POINT OF BEGINNING, containing 45.939 acres, more or leas,

I, Tom A. Fidler, registered professional land surveyor No. 3940 in
the State of Texas, do hereby certify that this field notes
description is the result of a survey made on the ground and under
my supervision.
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FIELD NOTES DESCRIPTION OF
"LHAAP~12 LANDFILL AREA"
- CADDO LAKE NATIONAL WILDLIFE REFUGE
' HARRISON COUNTY, TEXAS

The hereinafter described tract of land is located in Harrison
County, Texas, near the town of Karnack, tract "LHAAP-1Z2 Landfill
Area" being 9.429 acres of land out of the Longhorn Ordance Works
Reservation {(also known as the Longhorn Army Ammunition Plant,
Karnack, Texas), said "LHAAP-12 Landfill Area" being more
particularly described as follows:

Surveyor's Note: All bearings and distances herein (unless labeled
surface distance) are based on the Texas State Plane Coordinate
System, North Central Zone, Code 4202, NAD 1983 (92). The scale
factor applied equals 0.999218513, and is based on surface traverse
{using electronic total station} between type "G" Corps of
Engineers monuments "2-95" (N=6953300.285 feet & E=3311219.090 feet)
and "3-95% (N=6352411.298 feet & E=3314136.438 feet}. Said traverse
indicates a surface dilstance of 3050.038 feet between said
monuments. The computed land area is based on surface distances. As
used herein, the abbreviation I.R.0.P.C. indicates 1/2" iron rebar
with orange plastic cap engraved "Fidler" & "RPLS 3940".

Commencing at the monument "2-95" referenced above,
THENCE N 58deg35'33"E 31.72°7 to a 12" diameter wooden fence
corner post found for a Southwest corner of this tract and this

POQINT OF BEGINNING,

THENCE generally along a barbed wire fence the following eleven
courses,

N 23degh2'43"W 96.81' to a 10" diameter wooden fence corner post
found for the Westmost corxner of this tract,

N 37degC7'57"E 537.87' to a 10" diameter wooden fence corner post,
N 15deg28'17"W 618.92' to a 12" diameter wooden fence corner post,
N 26degl6'28"E 90.81' to a 12" diameter wooden fence corner post,

N 54deg00'30"E 50.677 to a 12" diameter wooden fence corner post
found for the Northmost corner of this tract,
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S 81deg02'29"E 96.24' to a 12" diameter wooden fence corner post,

S 34deg25'01"E 596.16' to a 12" diameter wooden fence corner post
found for the Eastmost corner of this tract,

S 12degll'35"W 370.18' to a 10" diameter wooden fence corner post,
S 36deg09'00"W 434.64' to a 12" diameter wooden fence corner post,
8 87degl5'04"W 286.47' to a 12" diameter wooden fence corner post,

N 57degl8720"W 15.33' to this POINT OF BEGINNING, containing 9.429
acres, more or less. :

I, Tom A, Fidler, registered profe831onal land surveyor No. 3940 in
the State of Texas, do hereby certify that this field notes
description is the result of a survey made on the ground and under
my supervision.
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STATE OF TEXAS COUNTY OF HARRISON
I hereby cartify that this instroment wos
filed on the date and &ine stawprd herson by pe
and was duly recordad in the volume and page
of the nomed records of:
Harrison County
a5 stawmead herson by me,
Jun 13,2007
HOWORABLE FATSY COXr COUNTY CLERK
Harrison County
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SI‘IaW® Shaw Environmental & Infrastructure, Inc.

A World of Solutions™

June 14, 2007 Shaw/TERC 07-039

Mr. CILiff Murray

U.S. Army Corps of Engineers — Tulsa District
1645 South 101* - East Avenue

Tulsa, Oklahoma 74128-4629

RE: Task Order No. 109
Total Environmental Restoration Contract (TERC)
Contract No. DACAS56-94-D-0020
Environmental Investigation and Remediation at
Longhorn Army Ammunition Plant, Karnack, Texas
Final Evaluation of Perimeter Well Data for Use as Groundwater Background,
Longhorn Army Ammunition Plant, Karnack, Texas

Dear Mr. Murray:
Shaw Environmental, Inc. is pleased to submit the attached Final Evaluation of Perimeter
Well Data for Use as Groundwater Background. We are also sending copies of the
document directly to individuals on the attached project document distribution list.
Please contact me if you have any questions or require additional information.
Sincerely,

/ﬂ,«; e

Praveen Srivastav, Ph.D., P.G.
Project Manager

3010 BRIARPARK DRIVE, SUITE 400 « HOUSTON, TX 77042
713.996.4400 ¢ 713.996.4401 « THE SHAW GROUP INC.¢
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Phone No. No. of
Menther Agency Address e-ail address Copies
Cliff Mutra U.8. Army Corp of US Army Corp of Engineers Office: 918-669-7573
Tutsa Di trigt Engincers 1645 South 01 — East Avenue Cliff. Murray@SWT03.usace.army.mil 2
uisa Lts Tulsa, Oklahoma 74178-4529
P.O. Box 220
. BRAC; Longhorn Ragcliff, AR 72951 Office: 479-635-0110
Dr. Rose Zeiler Site M or cse zeller@u : 1
anag 727 South Brooklyn Rd
Ratcliff, AR 72951
Commander USAEC
Jeff Armstron Army Environmental SFIM-AEC-ERA (Aftn: Jeff Armstrong) Office: 410-436-1516 1
Gk ATstrong Center Beal Road Bidg E-4880 jeffrev.armstrong@us.army.m,
APG, MD 21010-5401
US Environmental Protection Agency
Stephen Tzhone US Envirommental Superfund Division {6SF-AT) Cffice: 214-665-8400 2
i3 Protection Agency 1445 Ross Avenue Izhone. stephen@eparail. epa.gov
Dallas, TX 75202-2733
Texas Commission on Environmental Quality
Texas Commission TCEQ Environmental Cleanup Section II, Team ) 2 - most
Fay Duke of Environmental 2 (MC-221) fc?fﬁce@' 512-239-2443
Quality 12100 Park 35 Circle, Bldg B - o 4-eco
Austin, TX 78753
Texas Commission Texas Commission on Environmental Quality )
Dale Vodak of Environmental 2916 Teague Prive Office: 903835 5147 1
Quality Tyles, TX 75701 :
US Fish and Wildlife Service
b Wildli Karmok T)f(%sf;%’; 23(0 ing only) Office: 903-679-4536
. .| US Fish and Wildlife arnack, mailing only, Cell: 903-407-0852
Paul Bruckwicki Servico Caddo Lake NWR pau]_bruckwicki@fws.aov :
Hwy 134 & Spur 449
Kamack, TX 75661
US Fish & Wildlife US Fish & Wildlife Service
Barey Forsvih Service EPA Liaison (65F-LT) ooe: 214605 8467 Leco
arty Forsythe EPA Liaison 1445 Ross Avenue, Suite 1200 -
(6SF-LT) Dallas, TX 75202

Total external distribution for routine final (non eco) reports = 10




DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT

POST OFFICE BOX 220 00045758

RATCLIFF, AR 72951

June 14, 2007

DAIM-BD-LO

Mr. Steve Tzhone

US Environmental Protection Agency
Superfund Division (6SF-AT)

1445 Ross Avenue

Dallas, TX 75202-2733

Re:  Final Evaluation of Perimeter Well Data for Use as Groundwater Background, Longhorn
Army Ammunition Plant, Karnack, Texas, June 2007

Dear Mr. Tzhone,
The above-referenced document is transmitted to you for your files.

Point of contact for this action is the undersigned. | may be contacted at 479-635-0110, or by
email at rose.zeiler@us.army.mil.

Sincerely,

ftrurf

Rose M. Zeiler, Ph.D.
Longhorn AAP Site Manager

Copies furnished:

Fay Duke, TCEQ, Austin, TX

Paul Bruckwicki, Caddo Lake NWR, TX

Cliff Murray, COE - Tulsa District, OK

John R. Lambert, COE — Tulsa District, OK

P. Srivastav, Shaw, Houston, TX (for project file)
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DEPARTMENT OF THE ARMY
LONGHORN ARMY AMMUNITION PLANT

POST OFFICE BOX 220 00045759

RATCLIFF, AR 72951

June 14, 2007

DAIM-BD-LO

Ms. Fay Duke

Texas Commission on Environmental Quality
Environmental Cleanup Section 11 (MC-221)
12100 Park 35 Circle

Austin, TX 78753

Re:  Final Evaluation of Perimeter Well Data for Use as Groundwater Background, Longhorn
Army Ammunition Plant, Karnack, Texas, June 2007

Dear Ms. Duke,

The above-referenced document is transmitted to you for your files.

Point of contact for this action is the undersigned. | may be contacted at 479-635-0110, or by
email at rose.zeiler@us.army.mil.

Sincerely,

ftrurf

Rose M. Zeiler, Ph.D.
Longhorn AAP Site Manager

Copies furnished:

Stephen Tzhone, USEPA Region 6, Dallas, TX
Paul Bruckwicki, Caddo Lake NWR, TX

Cliff Murray, COE - Tulsa District, OK

John R. Lambert, COE — Tulsa District, OK

P. Srivastav, Shaw, Houston, TX (for project file)
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Comments on Draft Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Longhorn Army Ammunition Plant, Karnack, Texas

October 9, 2006

00045760

Reviewer: Fay Duke, Project Manager, Team 2, Environmental Cleanup Section Il, Remediation Division
Stephen Tzhone, Region 6, U.S. Environmental Protection Agency
Respondents: Shaw Environmental, Inc.

1. Respondent Concurs (C), Does Not Concur (D), Takes Exception (E), or Delete (X).
2. Commenter Agrees (A) with response, or Does not Agree (D) with response.

1
Com;nent Page Section/Paragraph Comment C’O?)’(E Response A or D
Fay Duke, TCEQ
1 General We noted that the results for metals and anions of C Chloride and sulfate concentrations in MW111
MW111 are significantly different from the concentration appear less than concentrations in MW110 and
in MW110 and MW112. Please provide rationales for MW112. Some metal concentrations in MW111
the cause of these significant differences in appear greater than those in the other two wells,
concentrations. and others appear similar or less. These
observations will be noted in the revised
document and will be discussed qualitatively
using information from boring logs and other
information related to the water bearing zone at
MW111.
The TCEQ recommends that evaluations be conducted c Section 5.0 of the Installation Wide Background
to determine whether all these wells are from the same Study Work Plan (Shaw, 2004), anticipated the
population as planned for in the Installation Wide variability of groundwater properties among the
Background Study Work Plan (Shaw, 2004). perlme_ter ngls._ _That Work Plan describes
Specifically, the work plan anticipated that “Sample will potential variability related to depth of the wells
under go trilinear and bivariate analysis to determine and notes that the wells are located in different
whether they are from the same population of water drainage areas (i.e. MW110 is a shallow well
quality types. Evaluation will be conducted to determine located near Harrison Bayou, MW111 is located
whether concentrations of metal are related to Eh and near Central Creek, MW112 is located near
pH conditions in groundwater.” Goose Prairie Creek, and MW133 and MW134
are deeper wells located near Big Cypress
Bayou). Groundwater quality parameters
measured between December 2003 and
December 2004 were evaluated statistically to
quantify this variability and its impact on metal
species and their adsorption and mobility in
unfiltered samples. The results of this analysis
are shown in Appendix B of the revised
document.
The results of the statistical analysis of groundwater
quality parameters are described in Section 4.1.3
of the revised document, which relates the results of
Longhorn Army Ammunition Plant Comments Page 1 of 5 June2007
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Reviewer: Fay Duke, Project Manager, Team 2, Environmental Cleanup Section Il, Remediation Division
Stephen Tzhone, Region 6, U.S. Environmental Protection Agency
Respondents: Shaw Environmental, Inc.

1. Respondent Concurs (C), Does Not Concur (D), Takes Exception (E), or Delete (X).
2. Commenter Agrees (A) with response, or Does not Agree (D) with response.

Comment
#

Page

Section/Paragraph

Comment

C,D,E
or X

Response

Aor D’

Additionally, because monitoring wells 110, 111, and
112 are located near the channel of surface water
drainage, the evaluation of the effect of the surface
water influences was anticipated in the work plan.
Please provide the findings of the evaluation.

statistical analysis of water quality parameters to
metal ion species in the water and describes the
variability of those properties as representative of
shallow groundwater sources across LHAAP, such
that analytical data from the upgradient perimeter
wells MW110, MW111, and MW112 provide
representative background data for use in risk
assessments.

Section 5.0 of the 2004 Work Plan anticipated
that the locations of wells MW110, MW111, and
MW 112 near the channels of surface water
drainages might subject the wells to surface
water influence by occasional flooding.

Paragraph 2. Section 2.2 of the revised report
has been inserted that reads, “Perimeter
monitoring wells MW110, MW111, and MW 112
are located near the channels of surface water
drainages that might subject the wells to surface
water influence by occasional flooding, as noted
in the Work Plan (Shaw, 2004d). The creeks at
LHAAP are shallow, and the groundwater is
typically 10 to 15 feet bgs. The creeks recharge
the shallow groundwater during wet periods. The
perimeter wells are located upgradient or laterally
gradient with respect to LHAAP. Recharge from
the creeks is expected to reflect natural
conditions. Another impact from surface water in
creeks is the potential for flooding to occur in
areas around the monitoring wells. Any observed
abnormal well conditions are noted in sample
collection logs made at each sampling event and,
absent compromising well conditions such as
evidence of flooding, samples were collected. It
is unlikely that unobserved flooding had
influenced these wells between December 2003
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Reviewer: Fay Duke, Project Manager, Team 2, Environmental Cleanup Section Il, Remediation Division
Stephen Tzhone, Region 6, U.S. Environmental Protection Agency
Respondents: Shaw Environmental, Inc.

1. Respondent Concurs (C), Does Not Concur (D), Takes Exception (E), or Delete (X).
2. Commenter Agrees (A) with response, or Does not Agree (D) with response.

Comment
#

Page

Section/Paragraph

Comment

C,D,E
or X

Response

Aor D’

Please also provide the rationale for the exclusions of
the previous data in the background calculation. We
noted from the Work Plan, that previous data collected
by USACE would undergo outlier testing and other steps
in the preparation of statistical data set to assess
whether it would be included in the background
calculation. Please provide the findings of the
evaluation.

and December 2004 given that conditions at
LHAAP have been generally dry, and the top of
the well casings are approximately 3 feet above
ground surface (see Figures 1-4, 1-5, and 1-6
and related boring logs in Appendix A).”

It is important to note that the sampling protocol
requires purging of the well until water quality
parameter measurements are stable, which is
done to ensure that the sample is representative
of aquifer water.

As described in the first two paragraphs of
Section 2.2 of the draft final report, wells MW110,
MW111, and MW112 were installed by the
USACE and first sampled in 1995. However,
sampling by low-flow methods began in
December 2003. Therefore, the analytical results
of samples collected by low-flow methods
between December 4, 2003 and December 16,
2004 were included in the background study as
representative of the then current conditions of
groundwater. Because the groundwater data
collected prior to December 2003 were not
collected by low-flow methods, they are expected
to be turbid from suspended solids introduced by
earlier sampling methods, and not be
representative of groundwater. Therefore, the
outlier analysis of such turbid samples does not
pertain to the groundwater data used in the draft
report.
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Reviewer: Fay Duke, Project Manager, Team 2, Environmental Cleanup Section Il, Remediation Division
Stephen Tzhone, Region 6, U.S. Environmental Protection Agency
Respondents: Shaw Environmental, Inc.

1. Respondent Concurs (C), Does Not Concur (D), Takes Exception (E), or Delete (X).
2. Commenter Agrees (A) with response, or Does not Agree (D) with response.

Comment
#

Page

Section/Paragraph

Comment

C,D,E
or X

Response

Aor D’

2

General

It is stated that wells 133 and 134 were disqualified as
candidates for background wells because RDZ and
perchlorate were detected. Although the analytical data
for Wells 133 and 134 are not included in the
background calculation, the analytical results should still
be reported.

C

The data from these wells were added to the revised
report as Table 3-3 for information purposes. The
following sentences were added to the first paragraph
of Section 3.2, “Data from monitoring wells MW133
and MW134 are shown in Table 3-3 for informational
purposes only. Because these wells were shown to
contain perchlorate and RDX, the wells have been
included in the LHAAP groundwater monitoring
program that is conducted according to the approved
Work Plan (Shaw, 2006).”

Stephen Tzhone, USEPA

3

General

A summary table should be prepared for each
constituent to include the mean, median, maximum,
minimum, and Maximum Contaminant Level (MCL),
highlighting any that exceed MCL.

Table 3-1 and the related discussion in Sections
3.1 and 3.2 illustrate the chemicals that may be
associated with LHAAP operations (explosives,
volatile organic compounds [VOCs], semi-volatile
organic compounds [SVOCs], nitrate/nitrite, and
perchlorate), including those that were not
detected in any sample. Those samples that
contained detected concentrations in any sample
were shown in Table 3-3 of the draft final report
and are discussed in Section 3.2. Table 3-3 was
renumbered to Table 3-4 and was revised to
show the detected values and highlight those that
exceed the MCL.

Tables 5-1 and 5-2 of the draft final report include
the mean, median, maximum, and minimum
concentrations and other properties of the data
set for each chemical of interest. A table of MCL
values for metals and anions of concern was
added as Table 5-5 to the revised report for
informational purposes.

The following text was added as the last
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Reviewer: Fay Duke, Project Manager, Team 2, Environmental Cleanup Section Il, Remediation Division
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Respondents: Shaw Environmental, Inc.

1. Respondent Concurs (C), Does Not Concur (D), Takes Exception (E), or Delete (X).
Commenter Agrees (A) with response, or Does not Agree (D) with response.

2.

Comment

# Page Section/Paragraph

Comment

C,D,E
or X

Response

Aor D’

paragraph of Section 5.0 of the revised report, “A
table of MCL values for background metals and
anions (Table 5-5) is shown for informational
purposes (USEPA, 2002c). The MCL values
refer to the usability of the shallow groundwater
source as a drinking water supply if used
untreated. It is important to note that a metal can
be detected above MCL concentrations, yet be
naturally occurring so that it can serve as an
indicator of background concentrations for
comparison with other shallow groundwater
sources at LHAAP.”

Longhorn Army Ammunition Plant Comments

Page 5 of 5

June2007



00045765

FINAL
EVALUATION OF PERIMETER WELL DATA
FOR USE AS GROUNDWATER BACKGROUND
LONGHORN ARMY AMMUNITION PLANT
KARNACK, TEXAS

Prepared for

U.S. Army Corps of Engineers
Tulsa District
1645 South 101st Avenue
Tulsa, Oklahoma

Prepared by

Shaw Environmental, Inc.
3010 Briarpark, Suite 400
Houston, Texas 77042

TERC No. DACA56-94-D-0020, Project No. 845714
Task Order No. 0109

June 2007




00045766
FINAL

EVALUATION OF PERIMETER WELL DATA FOR USE AS
GROUNDWATER BACKGROUND
LONGHORN ARMY AMMUNITION PLANT
KARNACK, TEXAS
JUNE 2007

PRAVEEN SRIVASTAV

‘Name of Texas Professtonal Geoscientist

1696
License Number

SHAW ENVIRONMENTAL, INC.
Company

3010 BRIARPARK DRIVE, SUITE 400, HOUSTON, TX 77042
Address

1 certify with my signature below, that the written descriptions and graphical depictions of geology and
hydrogeology contained within this report were prepared under my supervision, and accurately reflect
existing knowledge about the geology and hydrogeology of the referenced site.

\M—* 5 AT T, é’jnlja?
Signature A 'ﬁ *'. Date Signed

%
3 {PRAVEEN SRIVASTAV) 1 'i
9\ GEOLOGY ;‘

‘o

\\“““

“

(X 1696
|"° ("CENS?'O

‘\ a -xe‘a

\\\\n“



45767
Table of Contents 0004576

LISE Of TADIES ...ttt ettt ettt i
LISE OF FIGUIES ...ttt ettt e e et e e s e i
LISt Of APPENUICES ...ttt bbbttt i
ACronymMS and ADDIEVITIONS ........c.viriiiieiririiceiei ettt i
EXECULIVE SUMMAIY ...c.iviiiiiiiisisis sttt bbbttt ES-1
1.0 INEFOAUCHION ...ttt bbbttt 1-1
11 Site LOCation and HISONY.........cceueueiereiiiiiiie ittt 1-1

12 PRYSICAI SEHING ...vvviieisiieieiriii et 1-2

T o 10 (00 T=To] (o]0 | 1-3

14 ODJECHVES Of SIUAY......cviveirieieieieieiee e 1-4

LD SCOPE s 1-4

20  Groundwater Sample Collection and ANGIYSIS ...........ccccccueieieeeeeeeiee e 2-1
21 Groundwater SAMpliNG LOCAONS. ........cuivruriririririeieeieeeeeeee et 2-1

2.2 Groundwater Sample COllECHON..........cccceereecrecceree s 2-1

2.3 ChemiCal ANAIYSIS ......vvieiiiiisisis st 2-2

30 DA RBVIBW ...ttt 3-1
31 Background ChemICaIS........couriiiiiiiriiiiiieieisies ettt 3-2

3.2 Detection of Other Chemicals in Perimeter Well Samples..........cccoovvvrinnnnnssscenns 3-2

40  SEAUSHCAI ANAIYSIS ....vveiieicieesir bbbt 4-1
4.1  Preparation of the Statistical Data Sel..........ccccoriririiiiiiiiiiii e 4-1

411  Analysis by Multiple MEthOdS ..........ccccoeiiiiiiiiii s 4-1

412  Data Set IdentifiCAtION .......cccoviviveiririiieee s 4-1

413  Statistical Evaluation of Groundwater Properties...........cccoovveveererereeeeeeeeenenens 4-1

50  Chemical Concentrations in GrOUNAWALET ...........ccovvurvrrriririeieinieeieesrserereresereeee e ssssssens 5-1
5.1  Handling Non-Detects and Frequency of DeteCtioN........ccvovrvvrvrverriririviririsisisisis s 5-1

5.2 DISHDULION ANAIYSIS ..oviviveieriiiitiiisesis sttt 5-1

5.3 Basic and SUMMANY STALSHCS ........veervreriiiieieisirsieeei s e 5-1

5.3.1  Calculation of the 95 Percent UCL of Normally Distributed Concentrations ............ 5-2

5.3.2  Calculation of the 95 Percent UCL of the Mean by the Bootstrapping Method........ 5-2

5.3.3  Calculation of Upper Tolerance LIMit..........cccoovvvrrrrrrinseeseese s 5-2

6.0  Summary and Intended USE Of DAta............ccceveviveriieieieicicieecrceeee e 6-1
7.0 RETEIBNCES ..ttt bbbttt e s 7-1
TERC No. DACAS56-94-D-0020, TO No. 0109 | Shaw Project No. 845714

Longhorn Army Ammunition Plant, Karnack, Texas June 2007



457
List of Tables 00045768

Table ES-1 Summary Statistics for Detected Analytes in Perimeter Well Groundwater Data

Table 2-1 Perimeter Well Groundwater Sample Summary

Table 2-2 Water Quality Parameters of Groundwater from Perimeter Wells

Table 3-1 Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells

Table 3-2 Concentrations of Chemicals in Filtered Groundwater from Perimeter Wells

Table 3-3 Concentrations of Chemicals in Groundwater from Intermediate Depth Wells

Table 3-4 Detection of Chemicals Not Related to Background in Groundwater from Shallow Wells

Table 5-1 Summary Statistics for Perimeter Well Groundwater Data — Unfiltered Samples

Table 5-2 Summary Statistics for Perimeter Well Groundwater Data - Filtered Samples

Table 5-3 Calculations of Upper Confidence Limits and Upper Tolerance Limits for Unfiltered
Perimeter Well Groundwater Concentrations

Table 5-4 Calculations of Upper Confidence Limits and Upper Tolerance Limits for Filtered Perimeter
Well Groundwater Concentrations

Table 5-5 Maximum Contaminant Level (MCL) Concentrations for Background Metals in

Groundwater from Perimeter Wells

List of Figures

Figure 1-1 Longhorn Army Ammunition Plant Area Map
Figure 1-2 Site and Potentiometric Surface Map
Figure 1-3 Conceptual Subsurface Geology

Figure 1-4 Photograph of Perimeter Groundwater Monitoring Well 110
Figure 1-5 Photograph of Perimeter Groundwater Monitoring Well 111
Figure 1-6 Photograph of Perimeter Groundwater Monitoring Well 112

List of Appendices

Appendix A Well Boring and Completion Logs
Appendix B Statistical Analysis of Water Quality Parameters and lon Concentrations

TERC No. DACA56-94-D-0020, TO No. 0109 || Shaw Project No. 845714
Longhorn Army Ammunition Plant, Karnack, Texas June 2007



. 00045769
Acronyms and Abbreviations

°C degrees Celsius

°F degrees Fahrenheit

atm-cu m/mol  atmospheres-cubic meter per mole
BCF Biological Concentration Factor
bgs below ground surface

CAS Chemical Abstracts Service
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
DO dissolved oxygen

ERA ecological risk assessment

Ko organic carbon partition coefficient
L lognormal

LHAAP Longhorn Army Ammunition Plant
MCL maximum contaminant level

MDL method detection limit

mm millimeter

mm Hg millimeters Mercury

MW monitoring well

N normal

NP nonparametric

ORP oxidation-reduction potential

PAH polynuclear aromatic hydrocarbons
QC quality control

RDX cyclonite

SD standard deviation

Shaw Shaw Environmental, Inc.

SVOC semivolatile organic compound
TCEQ Texas Commission on Environmental Quality
TNT trinitrotoluene

UCL upper confidence limit

USACE U.S. Army Corps of Engineers
USEPA U.S. Environmental Protection Agency
USFWS U.S. Fish and Wildlife Service
UTL upper tolerance limit

VOC volatile organic compound

TERC No. DACA56-94-D-0020, TO No. 0109 iii Shaw Project No. 845714
Longhorn Army Ammunition Plant, Karnack, Texas June 2007



Final Evaluation of Perimeter Well Data for Use as Groundwater Background Shaw Environmental, Inc.

: 00045770
Executive Summary

This report, prepared by Shaw Environmental, Inc. (Shaw) for the U.S. Army Corps of Engineers
(USACE), Tulsa District, under Total Environmental Restoration Contract DACAS56-94-D-0020,
Task Order 0109, describes an evaluation of perimeter well data for use as background at the
former Longhorn Army Ammunition Plant (LHAAP) located in Harrison County near Karnack,
Texas. The study was performed as part of an installation-wide background study of
environmental media (soil, surface water, sediment, and groundwater). The analytical results
from this study may be used to support installation-wide human health and ecological risk
assessments and feasibility studies, and may assist in determining the suitability of transfer of
parcels of land to the U.S. Fish and Wildlife Service (USFWS). This groundwater study was
conducted under authority of the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) of 1980 in accordance with the Final Installation-Wide Background
Study Work Plan, Longhorn Army Ammunition Plant, Karnack, Texas (Shaw, 2004a). The
sampling and analysis of other environmental media (soil, surface water, and sediment) were
reported previously.

The LHAAP operated intermittently from 1942 through 1997 and is now inactive. The LHAAP
produced explosives, pyrotechnic devices, photoflash bombs, simulators, hand signals, tracer
ammunition, and solid-fuel rocket motors and propellant. Previous environmental studies have
shown that industrial operation and waste management practices have affected soil, groundwater,
surface water, and sediment at the LHAAP. The LHAAP is a part of the Cypress Bayou Basin in
the Piney Woods ecological region of Texas and has mixed pine-hardwood forests that cover flat
to gently rolling terrain that support an abundant and diverse plant community with a wide range
of habitats.

The groundwater samples were collected quarterly from December 2003 through December
2004 at three monitoring wells (MW110, MW111, and MW112) on the perimeter of LHAAP
property at locations unaffected by LHAAP operations. Groundwater samples collected at each
well were analyzed for metals (filtered and unfiltered), volatile organic compounds, perchlorate,
anions, and total dissolved solids concentrations. The validation and evaluation of chemical data
used in this report have been presented separately in quarterly groundwater monitoring reports
from USACE.

It is assumed in this study that the perimeter sampling areas have not been impacted by
contamination. Some samples contained detectable or trace levels of chemicals associated with
plants common to the local ecology, fertilizers or pesticide formulations, and components of
plastics that are ubiquitous in the environment and are not related to LHAAP processes. Of the
classes of chemicals analyzed in groundwater samples, only metals and anions were detected

TERC No. DACA56-94-D-0020, TO No. 0109 ES-]_ Shaw Project No. 845714
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with sufficient frequency to be considered background constituents. Concentrations of(():Qemlcals
associated with LHAAP processes were reported in samples from the monitoring wells but the
results were either not confirmed in later sampling events, or they reflect low concentrations.
Therefore, none of the three wells was disqualified from the study. Statistical parameters of the
resulting data sets were calculated for each chemical and are summarized in Table ES-1.

The intended use of the perimeter well groundwater data sets is for future comparison with
LHAAP site-specific groundwater concentrations. The primary methods for comparing site-
specific data to perimeter data involve comparing the perimeter data set as a whole to the site-
specific data set. Because these methods compare the central portions of the distributions with
less emphasis on the upper portions, they will be combined with comparisons of the upper
confidence limit and upper tolerance limit concentrations of both data sets. These evaluations
will provide the comprehensive statistical approach described in the Work Plan (Shaw, 2004a).
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1.0 Introduction

This report, prepared by Shaw Environmental, Inc. (Shaw) for the U.S. Army Corps of Engineers
(USACE), Tulsa District, under Total Environmental Restoration Contract DACAS56-94-D-0020,
Task Order 0109, describes the procedures and results of a characterization of chemical
concentrations in groundwater from perimeter wells at the former Longhorn Army Ammunition
Plant (LHAAP) near Karnack, Texas. The study was performed as part of an installation-wide
background study of environmental media (soil, surface water, sediment, and groundwater). The
analytical results for the environmental media will be used to support an installation-wide
ecological risk assessment (ERA), site-specific human health risk assessments and feasibility
studies, and will assist in determining the suitability of transfer of parcels of land to the U.S. Fish
and Wildlife Service (USFWS) in a phased manner. This groundwater study was conducted
under authority of the Comprehensive Environmental Response, Compensation, and Liability
Act (CERCLA) of 1980 in accordance with Work Plan requirements (Shaw, 2004a).

The groundwater samples were collected quarterly from December 2003 through December
2004 at three groundwater monitoring well locations on the perimeter of LHAAP at locations
unaffected by LHAAP operations. Groundwater samples collected were analyzed in the
laboratory for a suite of chemicals and properties that included total and dissolved metals,
volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), polynuclear
aromatic hydrocarbons (PAHs), explosives, anions, perchlorate, and water quality parameters.
The analytical results for the groundwater samples were evaluated using statistical methods
based on U.S. Environmental Protection Agency (USEPA) guidance (USEPA, 2002a,b) and
Texas Commission on Environmental Quality (TCEQ) guidelines. The analytical data were
validated to verify sufficient precision, accuracy, completeness, and comparability to provide a
representation of background conditions at LHAAP to support comparisons of perimeter and
LHAAP-related concentrations.

The sampling and analysis of other environmental media (soil, surface water, and sediment) were
reported previously (Shaw 2004b,c¢).

1.1  Site Location and History

The LHAAP is located in northeast Texas in Harrison County. The installation occupies nearly
8,500 acres between State Highway 43 at Karnack, Texas and the southwestern shore of Caddo
Lake (Figure 1-1). The nearest cities are Marshall, Texas, approximately 14 miles to the
southwest, and Shreveport, Louisiana, approximately 40 miles to the east.

The LHAAP was established in December 1941 when the Army issued a contract to build a six-
line production facility for manufacturing trinitrotoluene (TNT). The LHAAP was operated
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intermittently from 1942 through 1997 and was placed on inactive status. The Army issue
contract to remove salvageable property in the following year. The LHAAP installation has been
inactive since 1997 and approximately 6,000 acres of land have been transferred to the USFWS.

The LHAAP produced 414 million pounds of TNT, 3.4 million pyrotechnic devices, photoflash
bombs, simulators, hand signals, 40-millimeter (mm) tracers, 200,000 solid-fuel rocket motors,
and approximately 50 million pounds of propellant for the U.S. Department of Defense
inventory. The LHAAP was also used for the static firing and elimination of Pershing I and II
rocket motors in compliance with the Intermediate-Range Nuclear Forces Treaty between the
United States and the former Union of Soviet Socialist Republics.

Soil, groundwater, surface water, and sediment have been contaminated by industrial operations
and waste management practices at the LHAAP (Jacobs, 2001a,b; 2002a,b; 2003a). Industrial
operations at LHAAP involved the manufacturing or use of secondary explosives, rocket motor
propellants, and pyrotechnics. Explosives included cyclonite (RDX), TNT, and black powder.
Rocket propellants contain a rubber binder, an oxidizer (ammonium perchlorate), and a
powdered metal fuel (aluminum). Pyrotechnics were generally composed of an inorganic
oxidizer (sodium nitrate), a metal powder (magnesium), and a binder. Other materials used in
LHAAP operations included acids, lubricants, and solvents. Waste management activities
included sanitary and industrial waste treatment, construction and use of holding/evaporation
ponds and sanitary and contaminated waste landfills, storm water drainage, and operation of
demolition/burning grounds.

1.2 Physical Setting

The LHAAP is located in an area of the country characterized by a mild climate, with an average
low temperature of 35 degrees Fahrenheit (°F) and an average high of 91°F. Precipitation
averages 46.9 inches per year, with a slight peak in the spring. Mixed pine-hardwood forests that
cover flat to gently rolling terrain characterize LHAAP. Most of the terrain has an average slope
of 3 percent or less, but slopes as steep as 12 percent can be found in the western and
northwestern portions of the installation and along Harrison Bayou.

The LHAAP is a part of the Cypress Bayou Basin in the Piney Woods ecological region of
Texas. Its gentle topography and mild climate support an abundant and diverse plant community
with a wide range of habitats. This diversity creates the potential for a large variety of animal
species to inhabit LHAAP. As the buildings have been demolished, more and more of the
facility has been left to nature, as evidenced by the pine trees growing among concrete remnants.
Common mammals found at LHAAP include white-tailed deer, red and gray foxes, rabbits,
squirrels, opossums, skunks, armadillos, beavers, and raccoons. In addition to mammals, a total
of 334 bird species have been documented as inhabiting Caddo Lake’s drainage system and
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potentially inhabiting LHAAP during a portion of the year. A reported 53 differgrgor%thIZ4

species inhabit the Cypress Bayou Basin.

Surface water at LHAAP drains northeast into Caddo Lake via four drainage systems: Saunders
Branch, Harrison Bayou, Central Creek, and Goose Prairie Creek (Figure 1-2). Caddo Lake is a
part of Big Cypress Bayou. Saunders Branch flows onto LHAAP near the southeastern corner of
the installation and then northward into Caddo Lake. Approximately 11 percent of the heavily
wooded, eastern section of LHAAP 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 drainage of LHAAP and transverses the installation in a northeasterly direction. Central
Creek enters LHAAP on its western edge, just south of the town of Karnack. Central Creek
accounts for approximately 29 percent of the surface drainage from the installation to Caddo
Lake. The headwaters of Goose Prairie Creek are located near the northwestern corner of the
plant and consist of two primary tributaries, Goose Prairie Creek North and Goose Prairie Creek
South. Goose Prairie Creek flows across the northern part of the installation and drains
approximately 30 percent of LHAAP. Flow in these drainage systems is intermittent.

The shallow subsurface geology at LHAAP consists of a thin veneer of Quaternary alluvium
overlying unconsolidated Tertiary age sediments of the Wilcox Group. The Wilcox Group
consists of interbedded sands, silts, and clays. The stratigraphic thickness of the Wilcox Group
ranges from a maximum of 350 feet in the northwestern corner of LHAAP to approximately 130
to 140 feet at the eastern side of the facility. Based upon interpretations of boring logs generated
during site investigations at LHAAP, a series of moderately transmissive groundwater zones
occur in the unconsolidated sands of the Wilcox.

1.3 Hydrogeology

Groundwater and geologic data obtained during field activities at the LHAAP indicate varying
degrees of heterogeneity within the subsurface hydrogeology across the plant.  This
heterogeneity indicates the fluvial-deltaic type depositional environment typical of Quaternary
and Wilcox Group sediments that comprise the unconsolidated deposits underlying LHAAP.
The unconsolidated sediments of the Wilcox Group are comprised primarily of elongated,
interconnected, channel-fill sand deposits within alluvial belts interbedded with less permeable
interchannel sediments. These interbedded, less permeable deposits have a tendency to form
aquitards that locally limit the flow between the saturated zones (Jacobs, 2001b, 2002a).

LHAAP has historically been characterized as consisting of three silty or sandy water-bearing
zones within the Wilcox Group: a shallow, intermediate, and a deep zone. More clay-rich units
separate these zones. These water-bearing Wilcox Group units overlay the relatively
impermeable Midway Formation (Jacobs, 2001b, 2002a).
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Monitoring wells (MW)110, MW111, and MW112 were installed within the ShaHOWOQaQIﬁgzeZ5

sand zone. As observed across LHAAP, the clay layers separating the shallow and intermediate
zones are laterally discontinuous and the two zones are not distinct at the scale of the whole
installation. Based on historical field studies, the shallow and intermediate water-bearing units
are thought to be hydrologically connected in part. This characterization is based upon boring
logs and well construction diagrams from previous investigations, as water levels and soil
descriptions tend to be comparable within shallow and intermediate wells within close proximity.
The water-bearing zones and semi-confining clay zones are depicted in the conceptual geologic
cross-section presented as Figure 1-3.

Boring logs and other information on the installation and completion of these wells is provided
in previous USACE reports (USACE, 1995).

Photographs of monitoring wells MW110, MW111, and MW112 are shown in Figures 1-4
through 1-6, respectively.

While the depth to groundwater across the site ranges from 1 to 70 ft below ground surface (bgs),
the typical depth to groundwater is 12 to 16 feet. The regional groundwater flow direction
beneath the facility is generally east-northeast towards Caddo Lake, and can vary by site
location. The aforementioned perimeter wells are considered to be upgradient based on previous
groundwater measurement events performed at LHAAP as indicated in Figure 1-2.

14 Objectives of Study

The objective of this study is to establish concentrations of compounds in groundwater from
upgradient perimeter wells at the LHAAP that are not affected by LHAAP operations. The
perimeter groundwater concentrations may represent background levels. The results reported
here may be used to support human health and ecological risk assessments, data gaps
investigations, and feasibility studies. These activities will in turn support future decision
making for LHAAP.

15  Scope

This report describes concentrations of chemicals in groundwater, the application of statistical
analysis methodology, the upper confidence limits (UCLs) of mean concentrations, and the upper
tolerance limits (UTLs).
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2.0  Groundwater Sample Collection and Analysis

This section describes the monitoring well locations and laboratory analytical methods for
sampling conducted quarterly from December 4, 2003 to December 16, 2004. The sampling
procedures applied were described in the work plans developed by Jacobs Engineering, Inc.
(Jacobs, 2003b) and amended by stakeholders during meetings in October 2003. Based on
review comments for the draft final work plan and decisions made during the stakeholders
meetings, the Work Plan document was revised by Shaw and the final document was submitted
in January 2004 (Shaw, 2004a).

2.1  Groundwater Sampling Locations

The groundwater samples were collected quarterly by USACE from three monitoring wells
located at the perimeter of the LHAAP property (Figure 1-2). Monitoring wells MWI110,
MWI111, and MW112 were installed during May and June of 1982 to determine background
concentrations of chemicals in groundwater as part of a larger survey of contamination at
LHAAP (USACE, 1995). In the larger survey, 32 monitoring wells were installed, including
four boundary wells numbered MW108, MW110, MW111, and MW112. Because well MW108
is located hydraulically downgradient from LHAAP plant operations, the analyses from well
MW108 were not considered in later background groundwater reports (USACE, 1995) and are
not included in this report.

Monitoring wells MW110, MW111, and MW112 are 20, 21, and 22 feet deep, respectively, and
all are completed with 15 foot screens at the bottom of the well. Boring logs and completion
logs are provided in an earlier report (USACE, 1995) and are attached in Appendix A. MW110
is located near Harrison Bayou, MW111 is located near Central Creek, and MW112 is located
near Goose Prairie Creek (Figure 1-2).

Two additional monitoring wells (MW133 and MW134) were installed at the northwest
perimeter of LHAAP to sample groundwater from a deeper water-bearing zone. MW 133 was
drilled to a depth of 90 feet bgs and was screened from 64.5 to 84.5 feet. MW134 was drilled
approximately 10 feet to the southwest of MW 133 to a total depth of 151 feet, plugged back to a
depth of 101.5 feet, and screened at 89 to 109 feet bgs (USACE, 1995). Monitoring wells
MW133 and MW134 are not considered to be suitable background groundwater monitoring
wells as described in Section 3.2, and are not shown in Figure 1-2.

2.2 Groundwater Sample Collection

Groundwater from monitoring wells MW110, MWI111, and MWI112 has been monitored
periodically since the first background analytical data were reported (USACE, 1995). The
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analytical data in this report describes concentrations in samples collected in five sampling
events from December 4, 2003 to December 16, 2004. Because these five events span one year,
they reflect seasonal variability in groundwater concentrations. The dates of sample collection
for each sampling round are shown in Table 2-1.

Perimeter monitoring wells MW110, MW111, and MW112 are located near the channels of
surface water drainages that might subject the wells to surface water influence by occasional
flooding, as noted in the Work Plan (Shaw, 2004d). The creeks at LHAAP are shallow, and the
groundwater is typically 10 to 15 bgs. The creeks recharge the shallow groundwater during wet
periods. The perimeter wells are located upgradient or laterally gradient with respect to LHAAP.
Recharge from the creeks is expected to reflect natural conditions. Another impact from surface
water in creeks is the potential for flooding to occur in areas around the monitoring wells. Any
observed abnormal well conditions are noted in sample collection logs made at each sampling
event and, absent compromising well conditions such as evidence of flooding, samples were
collected. It is unlikely that unobserved flooding had influenced these wells between December
2003 and December 2004 given that conditions at LHAAP have been generally dry, and the top
of the well casings are approximately 3 feet above ground surface (see Figures 1-4, 1-5, and 1-6
and related boring logs in Appendix A).

Use of low-flow purge and sample methods began with the December 2003 event to minimize
collection of suspended solids as potential artifacts of the sampling procedures (Shaw, 2004a).
Because the samples were collected by different methods before December 2003, analytical data
from earlier sampling events are not included in this report.

Prior to sampling, water quality parameters were recorded in the sampling logs (Appendix B).
Water samples were collected when the variability of each parameter was within the specified
tolerances (shown in Table 2-2) and the well was judged to be stable.

At certain times, groundwater recharge was insufficient to provide the water volume required for
all analyses (Appendix B). When a partial sample could be taken, the available water volume
was allocated to analysis of organic compounds (explosives, VOCs, or SVOCs) that might
indicate LHAAP process-related contamination, if detected. For this reason, no water sample
could be taken from MW111 in September 2004 and no metals or anions, including perchlorate,
were analyzed in water taken from MWI111 in December 2003. No SVOC analyses were
performed on samples taken from any well in December 2004.

2.3 Chemical Analysis

The groundwater samples were analyzed for concentrations of total and dissolved metals, anions,
perchlorate, explosives, VOCs, and SVOCs (Table 2-1). General Engineering Laboratories, Inc.
(PO Box 30712, Charleston, South Carolina, 29417), under contract to the USACE, performed
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formats. The usability of the analytical data was evaluated in accordance with USEPA
requirements and project-imposed requirements specified in the task order, and were validated
by a Shaw chemist. Groundwater data validation was performed by Shaw following each
sampling event according to methods described in the Groundwater Data Gaps Investigation
Work Plan (Shaw, 2004d). The analytical results are described in Section 3.0.
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3.0 Data Review

Analytical results for the groundwater samples are presented in Tables 3-1 and 3-2. Certain
analytical results were assigned qualifiers by the analytical laboratory or in the data validation
process that indicate special circumstances specific to the sample. The data qualifiers specified
in the groundwater data are:

U - Not detected. The compound was not detected above the associated reporting limit.

J— Estimated. The compound was identified during analysis; the value reported is the
estimated concentration above the method detection limit (MDL) and below the
reporting limit.

B - The compound was detected in associated equipment rinse samples and/or
laboratory method or trip blanks. Concentration reported is above the blank
concentrations (5X/10X rule was applied).

R — The reported results were rejected due to severe deficiencies in supporting quality
control (QC) data, anomalies noted in sampling or analysis process, or the presence
or absence of the compound could not be verified from available data. The qualifier
indicates rejection of value in event of reanalysis.

UJ — The compound was not detected above the associated reporting limit. Evaluation of
supporting QC data and/or sampling or analysis processes indicate that the detection
limit or reporting limit is less accurate or precise than those for the majority of the
samples, and the value should be estimated. Because this qualifier describes the
reporting limit and not the reported concentration, it does not indicate that the
compound was detected in the sample. Details regarding assignment of the UJ
qualifier to the specific samples are given in Appendix B of the data validation
report for the soil background study (Shaw, 2003).

L — Result may be biased low. Details are given in the background soil study data
validation report (Shaw, 2003).

H — Result may be biased high. Details are given in the background soil study data
validation report (Shaw, 2003).
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Background chemicals in groundwater were designated in the Work Plan (Shaw, 2004a) and
include:

e Metals, including total concentration and dissolved concentrations determined from
analysis of filtered water samples

e Inorganic anions

e Water quality parameters, including oxidation-reduction potential (ORP), specific
conductivity, temperature, dissolved oxygen (DO) concentration, turbidity, and pH

e PAHSs, which represent anthropogenic compounds likely to be present in background as a
result of non-site related activities.

These compounds are referred to as “background chemicals” in the remainder of the report.

Other chemicals were analyzed as possible indicators of LHAAP-related contamination and, if
detected, may be used to eliminate a monitoring well location from the statistical evaluation.
These chemicals are classified as explosives, perchlorate, and VOCs, and are referred to as
“operations-related chemicals” in this report.

3.2  Detection of Other Chemicals in Perimeter Well Samples

Detection of certain chemicals known to be associated with industrial operations could indicate
that a perimeter sampling well location has been affected by such operations. Examination of
data from the analysis of groundwater from the monitoring wells MW133 and MW 134 showed
that low levels of RDX and perchlorate were detected in one or more samples. Because RDX
and perchlorate are products of LHAAP operations, monitoring wells MW 133 and MW134 were
disqualified as candidates of background wells and analytical data for all chemicals from these
wells were eliminated from further consideration in this report. Data from monitoring wells
MW133 and MW134 are shown in Table 3-3 for informational purposes only. Because these
wells were shown to contain perchlorate and RDX, the wells have been included in the LHAAP
groundwater monitoring program that is conducted according to the approved Work Plan (Shaw,
2006).

Examination of analytical results for the groundwater from the perimeter wells (Tables 3-1
and 3-2) shows that acetone, o-nitrotoluene, and chloromethane were detected in one or more
samples (Table 3-4). Other samples contained low (J-qualified) levels of combined nitrate and
nitrite, m-nitrotoluene, chloromethane, methylene chloride, or di-n-butylphthalate. None of
these compounds exceeds their respective maximum contaminant level (MCL) concentrations
established in the Safe Drinking Water Act. No perchlorate or SVOC compounds other than the
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phthalate esters mentioned above were detected or reported at J-qualified concentrations in
perimeter well groundwater samples.

The o- and m-nitrotoluene isomers detected in groundwater taken from monitoring wells
MW110 and MW111 in July 2004 are chemicals used in the manufacture of TNT and other
explosives. These detections were not confirmed in later samples from these wells taken in
September and December 2004.

The o- and m-nitrotoluene isomers are expected to occur in the environment as a result of their
use in consumer products and extensive use in agriculture as described below. Because
monitoring wells MW110, MW111, and MW112 are hydrogeologically upgradient of all other
LHAAP wells, the detection of low levels of nitrotoluenes in groundwater at these perimeter
locations is not sufficient to exclude the wells from use in the background comparisons.

The chemicals detected or estimated in groundwater from upgradient wells are used in industry
or agriculture. As such, these chemicals might be expected to occur in the off-LHAAP
background sampling areas. The following information regarding these chemicals describes the
origins, uses, and environmental fate of these chemicals (U.S. National Library of Medicine,
2004).

Acetone, Chemical Abstracts Service (CAS) Registry Number: 67-64-1. Acetone is used as a
solvent for fats, oils, waxes, resins, rubbers, and plastics, and in the manufacture of rayon, acrylic
fibers, and isoprene. Acetone is used as a nail polish remover and in the manufacture of
explosives, airplane dopes, rayon, modacrylic fibers, isoprene, and photographic films. Acetone
occurs naturally as a metabolic byproduct of plants and animals, and is released into the
atmosphere from wood fires.

Acetone also undergoes photodecomposition by sunlight, with an estimated half-life of about 80
days. Acetone is expected to have very high mobility in soils, and volatilization from dry soil
surfaces is expected. Volatilization from moist soil surfaces is also expected based upon the
measured Henry's Law constant (1.87 x 10~ atmospheres-cubic meter per mole [atm-cu m/mol]).
Acetone is expected to biodegrade under aerobic and anaerobic conditions. In water, acetone is
not expected to adsorb to suspended solids or sediment based upon its estimated organic carbon
partition coefficient (K,.) value.

Volatilization from water surfaces is expected to be an important environmental process given its
estimated Henry's Law constant. Estimated half-lives for a model river and model lake are 38
and 333 hours, respectively. Volatilization half-lives in a shallow stream were measured in the
range of 8 to18 hours.
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Acetone is ubiquitous in the environment as a result of its occurrence in nature and consumer
products, and its extensive use in industry. Therefore, the detection of low levels of acetone in
groundwater at these perimeter locations is not sufficient to exclude the samples from use in
background evaluations.

Di-n-butylphthalate: CAS Registry Number: 84-74-2. Di-n-butylphthalate is used as a
plasticizer in nitrocellulose lacquers, elastomers, and explosives, and as a solvent for chlorinated
rubber, resins, and perfume oils. It is used as a perfume fixative, a textile-lubricating agent, and
is used in safety glass, printing inks, paper coatings, adhesives, and insect repellants.

Di-n-butylphthalate's production and use in industry and consumer products has lead to its
release to the environment through various waste streams. Based on a measured vapor pressure
of 2.01 x 10” millimeters Mercury (mm Hg) at 25 degree Celsius (°C), di-n-butylphthalate is
expected to exist in both the vapor and particulate-phase in the ambient atmosphere. Vapor-
phase di-n-butylphthalate is degraded in the atmosphere with an atmospheric half-life of about
42 hours by reaction with photochemically produced hydroxyl radicals. Particulate-phase di-n-
butylphthalate is removed from the atmosphere by wet and dry deposition. Di-n-butylphthalate is
expected to have low mobility in soil based upon a measured log K, value of 3.14.
Volatilization from dry soil surfaces is not expected based upon the vapor pressure of this
compound. Volatilization from moist soil surfaces is expected based upon the measured Henry's
Law constant of 4.5 x 10 atm-cu m/mol. Biodegradation of di-n-butylphthalate is expected to
occur under both aerobic and anaerobic conditions based upon numerous screening and river die-
away tests. In water, di-n-butylphthalate is expected to adsorb to sediment or particulate matter
given its measured K, value. This compound is expected to volatilize from water surfaces given
its experimental Henry's Law constant. Estimated half-lives for a model river and model lake are
14 and 105 days, respectively. Hydrolysis may be an important environmental fate for this
compound based upon an estimated hydrolysis half-life of 125 days at pH 8. The potential for
bioconcentration in aquatic organisms is considered low to moderate based upon experimental
Biological Concentration Factor (BCF) values in the range of 12 to 117 measured in oysters,
shrimp, and fish.

Di-n-butylphthalate is ubiquitous in the environment as a result of its extensive use in consumer
products in industry. Therefore, the detection of low levels of di-n-butylphthalate in groundwater
at these perimeter locations is not sufficient to exclude the wells from use in background
evaluations.

Chloromethane: CAS Registry Number: 74-87-3. Chloromethane is used as a catalyst carrier in
low-temperature polymerization of polymers, including butyl rubber. It is used in the
manufacture of tetramethyl lead, silicones, methylcellulose, fumigants, and methylarsonate
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herbicides. Chloromethane is used as refrigerant fluid for thermostatic equipment, aQ) owing
agent for some polystyrene foams, in timber products processing, and as a topical anesthetic.

Natural sources of chloromethane include volcanoes, volatilization from seawater, and from
plants (e.g., cedar and cypress trees). Chloromethane is produced in seawater by the reaction of
chloride ions with methyl iodide, which is produced photosynthetically by marine organisms.
Whether this is the only mechanism for natural generation of atmospheric chloromethane is
unclear but measurements of the mean ocean air flux of 13 x 107 grams per square centimeter
per year for the eastern Pacific Ocean can account for the atmospheric reservoir of
chloromethane when extrapolated to global waters. This mechanism is believed to make a
significant impact on the global burden of chloromethane. Chloromethane is released from brush
and forest fires with production of an estimated 0.6 g of chloromethane per kilogram of
vegetation burned.

Chloromethane use in industry and commercial products may release chloromethane to
environmental media. If released to air, a vapor pressure of 4.30 x 10 mm Hg at 25 °C
indicates chloromethane will exist solely as a gas in the ambient atmosphere. Gas-phase
chloromethane degrades in the atmosphere by reaction with photochemically produced hydroxyl
radicals with an estimated half-life of 310 days. If released to soil, chloromethane is expected to
have very high mobility based upon an estimated K, of 14. Volatilization from moist soil
surfaces is expected to be an important process based upon a Henry's Law constant of 8.82 x 107
atm-cu m/mol. Chloromethane may volatilize from dry soil surfaces based upon its vapor
pressure. Field and laboratory results demonstrate that several halogenated aliphatics may
biodegrade slowly under anaerobic conditions, but not under aerobic conditions. If released into
water, chloromethane is not expected to adsorb to suspended solids and sediment in water based
upon the estimated K,.. Volatilization from water surfaces is expected to be an important
process based upon this compound's Henry's Law constant. Estimated volatilization half-lives
for chloromethane in a model river and a model lake are 46 minutes and 3 days, respectively. An
estimated BCF of 3 suggests the potential for bioconcentration in aquatic organisms is low.

Chloromethane occurs in the environment as a result of its occurrence in nature and consumer
products, and its extensive use in industry. Therefore, the detection of low levels of
chloromethane in groundwater at these perimeter locations is not sufficient to exclude the
perimeter wells from use in background evaluations.

o-Nitrotoluene: CAS Registry Number: 88-72-2. o-Nitrotoluene is used as an intermediate in
the synthesis of synthetic azo and sulfur dyes, and as an intermediate in the synthesis of
explosives, rubber chemicals, pesticides, and pharmaceuticals.
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released to air, an extrapolated vapor pressure of 1.88 x 10" mm Hg at 25 °C indicates o-
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Use of consumer products and pesticides may release o-nitrotoluene to the environmen

nitrotoluene will exist solely as a vapor in the ambient atmosphere. Vapor-phase o-nitrotoluene
degrades in the atmosphere by reaction with photochemically produced hydroxyl radicals with an
estimated half-life of 42 days. o-Nitrotoluene is also expected to undergo direct photolysis, with
2-methyl-6-nitrophenol and 2-methyl-4-nitrophenol being its primary photoproducts. If released
to soil, o-nitrotoluene is expected to have moderate mobility based upon an estimated K, of 420.
Volatilization from moist soil surfaces is expected to be a slow process based upon a Henry's
Law constant of 1.25 x 10~ atm-cu m/mol. The biodegradation of o-nitrotoluene in soils has not
been studied extensively; one study indicated that it persists for greater than 64 days using a silt
loam soil inoculum. In anaerobic soils, o-nitrotoluene has been reported to degrade to toluidine,
with little additional degradation.

If released into water, o-nitrotoluene is not expected to adsorb to suspended solids and sediment
based upon its estimated K,.. o-Nitrotoluene has been observed to be partially or completely
degraded in aqueous sewage treatment systems and completely degraded in rivers or streams.
Half-lives reported for degradation in those aquatic environments studied ranged from less than 3
days to greater than 64 days. Volatilization from water surfaces is expected to be slow based
upon this compound's estimated Henry's Law constant. o-Nitrotoluene is estimated to volatilize
from a model river with a half-life of 56 hours; its half-life in a model lake is estimated to be 30
days. An estimated BCF of 12 suggests the potential for bioconcentration in aquatic organisms
is low. Hydrolysis is not expected to be an important environmental process since this
compound lacks functional groups that hydrolyze under environmental conditions.

o-Nitrotoluene occurs in the environment as a result of its occurrence in consumer products and
its extensive use in industry. Therefore, the detection of low levels of o-nitrotoluene in
groundwater at these perimeter locations is not sufficient to exclude the samples from use in
background evaluations.

m-Nitrotoluene: CAS Registry Number: 99-08-1. m-Nitrotoluene is used as an intermediate in
the manufacture of azo and sulfur dyes, explosives, and pesticides.

m-Nitrotoluene use in the manufacture of dyes and pesticides may result in its release to the
environment. If released to air, an extrapolated vapor pressure of 0.205 mm Hg at 25 °C
indicates m-nitrotoluene will exist solely as a vapor in the ambient atmosphere. Vapor-phase m-
nitrotoluene is expected to degrade in the atmosphere by reaction with photochemically-
produced hydroxyl radicals; the half-life for this reaction in air is estimated to be 17 days.
m-Nitrotoluene is also expected to undergo direct photolysis, with 3-methyl-2-nitrophenol, 3-
methyl-6-nitrophenol, and 3-methyl-4-nitrophenol being its primary photoproducts. If released
to soil, m-nitrotoluene is expected to have moderate mobility based upon an estimated K, of
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510. Volatilization from moist soil surfaces is expected to be a moderately important process
based upon a Henry's Law constant of 9.30 x 10° atm-cu m/mol. Biodegradation of m-
nitrotoluene in soils has not been studied extensively but one study indicated that it persists for
greater than 64 days in a silt loam soil inoculum. In anaerobic soils, m-nitrotoluene was reported
to degrade to toluidine, with little additional degradation.

If released into water, m-nitrotoluene is expected to adsorb to suspended solids and sediment
based upon its estimated K,.. m-Nitrotoluene has been observed to be partially or completely
degraded in aqueous sewage treatment systems, and completely degraded in aquifers and in
rivers or streams. Half-lives reported for degradation in those aquatic environments studied
range from less than 3 days to greater than 64 days. Volatilization from water surfaces is not
expected to be an important process based upon this compound's estimated Henry's Law
constant. A BCF of 16 suggests the potential for bioconcentration in aquatic organisms is low.
Hydrolysis is not expected to be an important environmental process because this compound
lacks functional groups that hydrolyze under environmental conditions.

m-Nitrotoluene is expected to occur in the environment as a result of its use in consumer
products and its extensive use in industry. Therefore, the detection of low levels of m-
nitrotoluene in groundwater at these perimeter locations is not sufficient to exclude the samples
from use in background evaluations.

Methylene Chloride: CAS Registry Number: 75-09-2. Methylene chloride is used as a solvent
in paint removers, metal degreasing fluids, and cleaning fluids. It is used as food processing
solvent for decaffeinating coffee, spices, and beer hops. Methylene chloride is used in chemical
manufacture of polycarbonate plastics, insecticides and herbicides, and pharmaceuticals, and is
used as an aerosol propellant for insecticides.

If released to air, a vapor pressure of 435 mm Hg at 25 °C indicates methylene chloride will exist
solely as a vapor in the ambient atmosphere. Vapor-phase methylene chloride degrades in the
atmosphere by reaction with photochemically produced hydroxyl radicals; the half-life for this
reaction in air is estimated to be 119 days. If released to soil, methylene chloride is expected to
have very high mobility based upon an estimated K, of 24. It is strongly bound to peat moss,
less strongly to clay, only slightly to dolomite limestone, and not at all to sand.

Volatilization from moist soil surfaces is expected to be an important process based upon a
estimated Henry's Law constant of 3.25 x 10~ atm-cu m/mol. If released into water, methylene
chloride is not expected to adsorb to suspended solids and sediment in water based upon the
estimated K,.. Biodegradation is possible in natural waters but will probably be very slow
compared with evaporation. Volatilization from water surfaces is expected to be an important
process based upon this compound's Henry's Law constant. Estimated volatilizations half-lives
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for a model river and model lake are 1 hr and 4 days, respectively. An estimated %qT 01‘7 §
suggests the potential for bioconcentration in aquatic organisms is low. Hydrolysis is not an
important degradation process under normal environmental conditions.

Methylene chloride is expected to occur in the environment around LHAAP as a result of
application of insecticides and herbicides to soil during farming of the areas upstream from
sampling locations followed by infiltration to groundwater. Therefore, the detection of low
levels of methylene chloride in this perimeter well is not sufficient to exclude the samples from
use in background evaluations.

Nitrates: CAS Registry Number: 14797-55-8. Nitrates are used in fertilizers for crops such as
cotton, tobacco, and vegetables in the United States. Major industrial uses include military
explosives and pyrotechnics. The nitrates are found in formulations of herbicides, insecticides,
and slow-burning solid rocket propellants. Nitrates are found in natural deposits associated with
sodium and potassium chloride, potassium nitrate, sodium sulfate, magnesium chloride, and
other salts.

Nitrates are very soluble in water and can contribute to algal blooms in static waters, and affect
local species population balance in the aquatic environment. Because of its solubility, nitrate can
infiltrate the soil and migrate downward toward the groundwater. Nitrate is somewhat persistent
in water but nitrate degradation can occur under anaerobic conditions.

Nitrate is expected to occur in the LHAAP environment as a result of production of TNT and
other nitrated toluene compounds. Nitrate is expected to occur in off-LHAAP background areas
from fertilizer use also. Because nitrate is expected in both background and operations-related
groundwater samples, background samples that contain low nitrate concentrations are not
excluded from the perimeter well study and will be used in future comparisons with LHAAP
site-specific concentrations.

Nitrites: CAS Registry Number.: 7632-00-0. Sodium nitrite is used in metal treatment and
finishing operations, in the recovery of tin from scrap, and as an anticorrosion inhibitor for
multipurpose greases. It has minor uses in fertilizers and major uses in the manufacture of dyes
and as a food preservative. Potassium nitrite (CAS Registry Number: 7758-09-0) is also used as
a food preservative. Sodium nitrite occurs naturally in brines.

Nitrites are soluble in water and are expected to be present in groundwater and surface water
bodies. Nitrite is not believed to occur in the LHAAP environment as a result of production of
TNT but is expected to be present as residues from fertilizer use. Because nitrite might be
expected in both background and operations-related groundwater samples, samples that contain
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low nitrate concentrations are not excluded from the perimeter well study and will be use
future comparisons with LHAAP site-specific concentrations.
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4,0 Statistical Analysis

The objective of the statistical analysis is to evaluate concentrations of compounds in
environmental media at the LHAAP. Following the validation and review of analytical data
(Section 3.0), the statistical analysis consisted of the following steps as specified in the Work
Plan (Shaw, 2004a).

4.1  Preparation of the Statistical Data Set

Groundwater sample analysis data used to calculate statistical values were prepared as specified
in the Work Plan (Shaw, 2004a).

411 Analysis by Multiple Methods

Occasionally, groundwater constituents were analyzed by more than one analytical method;
usually for PAHs or metals. The laboratory reported results from the most sensitive analytical
method when multiple analyses were performed. For example, metals analyzed by graphite
furnace method results were reported in preference to results of inductively coupled plasma
methods, and gas chromatography-mass spectral method results for PAH analyses were reported
in preference to gas chromatography results.

412 Data Set Identification

Data for each background chemical in groundwater from shallow monitoring wells MW110,
MWI111, and MW112 (20 to 22.25 feet bgs, Shaw, 2004a) are shown in Tables 3-1 and 3-2.
Measurements of water quality parameters made in the field are shown in Appendix A and also
summarized in Table 2-2.

4.1.3 Statistical Evaluation of Groundwater Properties

Groundwater properties of samples collected from monitoring wells MW110, MWI111, and
MW112 between December 2003 and December 2004 (Tables 2-2 and 3-1) were evaluated to
describe the groundwater zone located upgradient from LHAAP sites and to evaluate use of
chemical analysis data in risk assessments. Data used in the evaluation (Appendix B,
Table B-1) were taken from tables in Sections 2.0 and 3.0. The pH, conductivity, DO
concentration, ORP, and turbidity measured in nephelometric turbidity units, were evaluated as
properties related to groundwater interactions with metals that are of interest to human health and
environmental risk assessments.

Because water quality parameters are closely interrelated in their reactions with dissolved and
suspended metals and ions, correlation analysis was applied as a statistical method to identify
important variables in the data, and to classify their roles in the description of the groundwater
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zone sampled by the perimeter wells. It was shown that pH, ORP, and turbidity mea(s)l(l)rements
are not significantly correlated with any other groundwater property or with concentrations of
selected metals and anions that are related to chemical properties of the groundwater (aluminum,
calcium, magnesium, potassium, iron [Fe], manganese [Mn], chloride, sulfate, and total
nitrate/nitrite).  All statistical analyses were made using the Statistica® software program
(StatSoft, 2004). Results of statistical evaluations of groundwater data are described in
Appendix B.

Comparisons of water quality parameters and ion concentrations measured among samples from
the three wells were made using the nonparametric (NP) Kruskal-Wallis test at a confidence
level of 95 percent. Comparisons of water quality parameters showed that pH, ORP, DO, and
turbidity of samples from the three wells are not statistically different with 95 percent
confidence, and that differences in conductivity are marginally significant (Appendix B).
Comparisons of anions, cations, and selected metal concentrations in groundwater showed that
aluminum, iron, and nitrate/nitrite concentrations are not significantly different among the three
perimeter wells. Significant differences were found in manganese, chloride, sulfate, calcium,
magnesium, and potassium concentrations in groundwater from MWI111. These comparisons
indicate that differences between concentrations of chemical species are related to groundwater
from MWI111 (Appendix B). These evaluations of water quality parameters and ion
concentrations indicate that groundwater from all three wells reflects acidic oxidizing conditions
that favor formation of Fe(Il) and Fe(Ill), Mn(Il), and Cr(IIl) species. The concentrations of
anions and cations that reflect water hardness are significantly lower in water from MW111
compared to MW110 and MW112.

Because wells MW110, MWI111, and MWI112 were installed in three different watersheds
(Harrison Bayou, Central Creek, and Goose Prairie Creek), it is reasonable to expect that
concentrations associated with water hardness could differ for one of the wells. The variability
of water quality parameters related to the oxidation capacity of the medium as measured by the
dissolved oxygen concentration, which is expected to be seasonally influenced by decaying
organic matter in near-surface soil above the shallow water-bearing zone. Oxidation reduction
potential and acidity, which relate to the oxidation states of metals and the formation of colloids
and suspended solids, which relate to adsorption of metals, do not indicate statistically
significant differences among groundwater samples from the three watersheds (Appendix B).
The variability that is observed is attributed to the variability associated with the watersheds and
reflects the variability of shallow groundwater beneath all of LHAAP. As such, the groundwater
data from the upgradient perimeter wells MW110, MW111, and MW112 reflect groundwater
characteristics of shallow groundwater at LHAAP and provide representative background data
for use in risk assessments.
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50 Chemical Concentrations in Groundwater

Concentrations of chemicals are described for groundwater to provide:

e Number of samples, number of detects, number of non-detects, frequency of detection
e Minimum and maximum reporting limits

e Minimum and maximum detected values

e Mean, median, standard deviation (SD), as appropriate for the distribution

e 95 percent UTL with 95 percent coverage, as appropriate for the distribution

e 95 percent UCL of the mean, as appropriate for the distribution.

Statistical properties of groundwater data are shown in Tables 5-1 through 5-3.

51  Handling Non-Detects and Frequency of Detection

Many guidance and regulatory documents (USEPA, 1992a,b; 2002a) allow the use of a simple
substitution method for censored data sets having low values reported as “non-detects” with
fewer than 15 percent non-detects. However, because groundwater analysis results reported by
the laboratory for this study included an MDL for each sample, the MDL was used in this
analysis as the surrogate concentration for all calculations involving undetected (U-qualified)
data. Data reported as analyzed but qualified as UJ-, UJ,L- or UJ,H were counted as nondetects
and the surrogate values were used in subsequent calculations. Concentrations reported as
detected at estimated concentrations (J-qualified) were counted as detects and the qualified value
was used in calculations (Shaw, 2004a).

5.2  Distribution Analysis

Statistical analyses of groundwater data followed the Work Plan (Shaw, 2004a) by using either
parametric or NP methods, as appropriate, for the distribution type. The type of statistical
distribution of data for each chemical was examined using the Shapiro-Wilk W test (Gilbert,
1987). The results of distributional testing of chemical concentrations in unfiltered samples
(Table 5-1) indicate that magnesium, manganese, zinc, chloride and sulfate ion concentrations
have the normal (N) distribution. All other data sets have the lognormal (L) or NP distribution.
In filtered samples (Table 5-2), antimony, magnesium, manganese, selenium, and zinc
concentrations have the N distribution. All other data sets have the L or NP distribution.

53  Basic and Summary Statistics

Following data review, preparation, and distribution testing of the data set, summary
characteristics were calculated, as appropriate, for the distribution to include the 95 percent UCL
and the 95 percent UTL with 95 percent coverage. The results for total chemical concentrations
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in unfiltered samples and of dissolved species in filtered samples are shown in P&Qéssg_?l
and 5-2, respectively.

5.3.1 Calculation of the 95 Percent UCL of Normally Distributed Concentrations

For normal distributions (Tables 5-1 and 5-2), the UCL was calculated using the equation
(USEPA, 2002b):

UCL = X+1ty,,. (5//n) Equation 5-1
where:
UCL = 95 percent upper confidence limit (o= 0.05) of the arithmetic mean
X = sample arithmetic mean
tign1 = critical value for Student's t distribution
n = number of samples in data set
] = sample SD

5.3.2 Calculation of the 95 Percent UCL of the Mean by the Bootstrapping Method

The bootstrapping method was used to calculate the 95 percent UCL of concentrations that are
not normally distributed. Bootstrapping is an NP statistical technique where the given data set is
resampled with replacement, and the mean is calculated (USEPA, 1997, 2002b). When repeated
a large number of times, an accurate estimation of the variance of the population may be
determined, which allows the development of confidence limits for a given parameter, such as
the mean. Bootstrapping is considered a robust statistical method for calculating the UCL
because it does not place assumptions on the distribution of the data set.

The bootstrap technique was used to generate the 95 percent UCL for lognormal or NP
distributions and for lognormal distributions that contain more than 15 percent nondetects. The
95 percent UCLs calculated from 2,000 bootstrap replications are shown in Tables 5-3 and 5-4.

5.3.3 Calculation of Upper Tolerance Limit
The 95 percent UTL with 95 percent coverage (95 percent/95 percent UTL) was calculated for
all normal and lognormal distributions using the equation:

UTL=x+k(a) Equation 5-2
where:
UTL = upper tolerance limit (95 percent confidence and 95 percent coverage)
X = arithmetic mean
a = SD
k = tolerance factor = 2.670 for 13 values (USEPA, 1989)

The tolerance factor (k) required for calculating the 95 percent/95 percent UTL of a data set that
has 13 samples was taken from guidance (USEPA, 1989, Table 5 of Appendix B). For
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lognormally distributed data, this equation was applied to natural logarithm(gog)éStzl%Z
concentrations and the 95 percent/95 percent UTL concentrations (Tables 5-1 and 5-2) were
calculated as the retransformation of the values calculated by the equation.

Nonparametric UTLs were determined for NP distributions and lognormal distributions that had
more than 15 percent nondetects. Determination of NP UTLs requires a minimum of 60 samples
to provide coverage of 95 percent at 95 percent confidence, where the maximum concentration is
chosen as the UTL (Table 6 of Appendix B, USEPA, 1992b). It also indicates that the maximum
concentration among 13 values provides coverage of approximately 79.4 percent of the
distribution with 95 percent confidence, and the maximum concentration among 11 values
provides coverage of approximately 76.2 percent with 95 percent confidence. Therefore, the
maximum concentration of NP data with 13 samples (Tables 5-3 and 5-4) represents the
95 percent/79.4 percent UTL of the concentration. The maximum concentration of di-n-
butylphthalate (Table 5-3) represents the 95 percent/76.2 percent UTL concentration.

One sample was reported to have detected concentrations of antimony and arsenic below their
respective MDL values. Because there was no apparent indication in the analytical record to
suggest why these results were not assigned a U qualifier, the results are shown as reported
(Tables 5-1 and 5-3) and the non-parametric UTL values is assigned the MDL concentrations for
these metals. It is recommended that an antimony or arsenic concentration in groundwater from
an LHAAP site well detected above these MDL values should be interpreted as a detection above
the perimeter groundwater UTL concentration.

A table of MCL values for background metals and anions (Table 5-5) is shown for informational
purposes (USEPA, 2002¢). The MCL values refer to the usability of the shallow groundwater
source as a drinking water supply if used untreated. It is important to note that a metal can be
detected above MCL concentrations, yet be naturally occurring so that it can serve as an
indicator of background concentrations for comparison with other shallow groundwater sources
at LHAAP.

TERC No. DACA56-94-D-0020, TO No. 0109 5_3 Shaw Project No. 845714
Longhorn Army Ammunition Plant, Karnack, Texas June 2007



Final Evaluation of Perimeter Well Data for Use as Groundwater Background Shaw Environmental, Inc.

00045793
6.0 Summary and Intended Use of Data

This study characterizes the concentrations of naturally occurring and anthropogenic chemicals
in groundwater at LHAAP. The collection of samples, chemical and geotechnical laboratory
analysis, and statistical analysis described in this report were performed as described in the Work
Plan (Shaw, 2004a). The groundwater samples were collected from three monitoring wells
located upgradient at the perimeter of the LHAAP. Water samples were taken quarterly from
each well from December 2003 through December 2004.

The following conclusions were made in this study:

e No SVOC compounds were detected or reported at estimated concentrations in the
samples other than one phthalate ester (di-n-butyl phthalate) that was reported at
J-qualified concentrations in one sample.

o Detections of acetone, o-nitrotoluene, and chloromethane and detection of low levels
of nitrate/nitrite, m-nitrotoluene, methylene chloride, and di-n-butylphthalate were
reported in isolated samples.

e Most of the chemicals detected or reported at low estimated concentrations in
groundwater from upgradient wells occur naturally or are used in industry,
agriculture, pharmaceuticals, or consumer products. Chloromethane is produced
naturally and is used in a variety of consumer products. Di-n-butylphthalate,
methylene chloride, and o- and m-nitrotoluene isomers are used extensively in
plastics and other consumer products such as dyes, pharmaceuticals, insecticides, and
herbicides. Therefore, the detection of low levels of these chemicals in isolated
samples is not sufficient to exclude samples from a well from use in background
evaluations.

o Of the classes of chemicals analyzed in groundwater samples, only metals and anions
were detected with sufficient frequency to be considered background constituents.
The maximum and minimum detected concentration, maximum and minimum
detection limits, mean, median, distribution types, UCL, and UTL characteristics of
metal and anion concentrations in background groundwater are shown in Tables 5-1
through 5-4.

The intended use of the data sets for metals or anions in groundwater (Table 5-1 through 5-4) is
for future comparison as background concentrations with LHAAP site-specific groundwater
concentrations (Shaw, 2004a). The primary method of comparing site data to background data
involves a comparison of distributions using the NP Wilcoxon Rank Sum Test. These
comparisons use the 13-point data sets (Tables 5-3 or 5-4) as a whole. These tests compare the
central locations and portions of the distributions with less emphasis on the upper and lower
ranges of the data and do not involve the UCL or UTL concentrations. Because the
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concentrations measured at the upper range of a data set also are important to ba(1)(9<groun
comparisons, current USEPA guidance (USEPA, 2002a,b) recommends a parallel statistical
evaluation to include comparisons of the UCL and UTL concentrations of both data sets. The
data shown in Tables 5-3 and 5-4 will be used in this comprehensive statistical approach, as
described in the Work Plan (Shaw, 2004a).

Groundwater samples often are filtered to estimate the concentrations of dissolved metals versus
the concentration associated with colloids. The metal concentrations in filtered and unfiltered
samples are shown separately in Tables 5-1 through 5-4. No statistical comparisons of metal
concentrations were made to determine whether significant fractions of each metal were in the
colloidal state. The tabulated data (Tables 5-3 and 5-4) may be used for comparison of data
from filtered or unfiltered samples from a site without further manipulation.

If a statistical comparison of filtered and unfiltered background samples is desired, the
comparison may be made using the NP Wilcoxon Rank Sum Test as described above or another
appropriate approach described in USEPA (2002 a,b) guidance.
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Table ES-1
Summary Statistics for Detected Analytes in Perimeter Well Groundwater Datd
Maximum Detected
Concentration 95% UCL 950 UTL®
Chemical (pg/L) (MglL) (MglL)

Dissolved Metals

Aluminum 821 3.72E+02 1.86E+03
Antimony 10.5 7.75E+00 1.22E+01
Arsenic 62.1 2.90E+01 3.42E+02
Barium 120 5.04E+01 1.20E+02
Beryllium 0.813 3.66E-01 8.13E-01
Cadmium 5.1 1.62E+00 5.10E+00
Calcium 301000 2.03E+05 3.01E+05
Chromium 4.02 1.71E+00 5.12E+00
Cobalt 29.9 1.81E+01 1.87E+02
Copper 2.39 1.76E+00 2.39E+00
Iron 1010 5.13E+02 4.23E+03
Lead 2.4 1.82E+00 2.40E+00
Magnesium 330000 2.18E+05 4.59E+05
Manganese 5860 3.79E+03 7.84E+03
Nickel 93 3.72E+01 2.29E+02
Potassium 2980 2.09E+03 2.98E+03
Selenium 58.7 2.75E+01 6.35E+01
Silver 1.92 1.11E+00 1.92E+00
Strontium 7200 5.25E+03 7.20E+03
Vanadium 1.16 8.51E-01 1.16E+00
Zinc 54.3 2.74E+01 5.92E+01
Total Metals

Aluminum 1990 7.16E+02 2.68E+03
Antimony 115 6.65E+00 1.15E+01
Arsenic © 0.167 2.24E+00 1.67E-01
Barium 128 6.07E+01 1.28E+02
Beryllium 0.851 3.97E-01 8.51E-01
Cadmium 2.29 8.67E-01 2.29E+00
Calcium 302000 2.04E+05 3.02E+05
Chromium 8.09 3.25E+00 1.58E+01
Cobalt 32.1 1.92E+01 1.51E+02
Copper 3.22 1.83E+00 3.22E+00
Iron 2310 8.87E+02 4.01E+03
Magnesium 331000 2.19E+05 4.62E+05
Manganese 5570 3.81E+03 7.82E+03
Mercury 0.0793 5.21E-02 7.93E-02
Nickel 92 3.95E+01 2.11E+02
Potassium 2740 2.19E+03 2.74E+03
Selenium 46.1 2.01E+01 4.61E+01
Silver 1.91 1.21E+00 1.91E+00
Strontium 7330 5.17E+03 7.33E+03
Vanadium 3.99 1.66E+00 3.99E+00
Zinc 22.9 1.44E+01 3.02E+01

Notes and Abbreviations:
# Groundwater samples were collected from shallow depth wells.

® An upper tolerance limit (UTL) with 79% coverage (13 samples), 81% coverage (14 samples), and 76% coverage (11 samples)
at 95% confidence is calculated for normally or lognormally distributed data with 15% or fewer nondetects.

If greater than 15% of the data are nondetects, or if the data distribution is undefined,

the maximum detected concentration is used as the UTL.

¢ The UCL is higher than the maximum detected concentration because the undiluted method detection limit used as the

surrogate value for the nondetect samples (2.24 pg/L) is higher than the maximum detected concentration of 0.167 pg/L.

UCL  upper confidence limit
Mg/l microgram per liter
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Table 2-1
Perimeter Well Groundwater Sample Summary
Location Sample Number Sample Date Sample Type Well Type Analyses
Unfiltered Samples
110 PW-MW-110-031203 3-Dec-03 REG Shallow Anions, Explosives, Perchlorate, Metals, SVOC, VOC
110 PW-MW-110-040331 31-Mar-04 REG Shallow Anions, Explosives, Perchlorate, Metals, SVOC, VOC
110 PW-MW-110-040715 15-Jul-04 REG Shallow Anions, Explosives, Perchlorate, Metals, SVOC, VOC
110 PW-MW-110-040915 15-Sep-04 REG Shallow Anions, Explosives, Perchlorate, Metals, SVOC, VOC
110 PW-MW-110-041216 16-Dec-04 REG Shallow Anions, Explosives, Perchlorate, Metals, VOC
111 PW-MW-111-031204 4-Dec-03 REG Shallow Explosives, SVOC, VOC
111 PW-MW-111-040331 31-Mar-04 REG Shallow Anions, Explosives, Perchlorate, Metals, SVOC, VOC
111 PW-MW-111-040715 15-Jul-04 REG Shallow Anions, Explosives, Perchlorate, Metals, SVOC, VOC
111 PW-MW-111-041216 16-Dec-04 REG Shallow Anions, Explosives, Perchlorate, Metals, VOC
112 PW-MW-112-031204 4-Dec-03 REG Shallow Anions, Explosives, Perchlorate, Metals, SVOC, VOC
112 PW-MW-112-040330 30-Mar-04 REG Shallow Anions, Explosives, Perchlorate, Metals, SVOC, VOC
112 PW-MW-112-040714 14-Jul-04 REG Shallow Anions, Explosives, Perchlorate, Metals, SVOC, VOC
112 PW-MW-112-040915 15-Aug-04 REG Shallow Anions, Explosives, Perchlorate, Metals, SVOC, VOC
112 PW-MW-112-041216 16-Dec-04 REG Shallow Anions, Explosives, Perchlorate, Metals, VOC
Filtered Samples
110 PW-MW-110-031203 3-Dec-03 REG Shallow Metals
110 PW-MW-110-040331 31-Mar-04 REG Shallow Metals
110 PW-MW-110-040715 15-Jul-04 REG Shallow Metals
110 PW-MW-110-040915 15-Sep-04 REG Shallow Metals
110 PW-MW-110-041216 16-Dec-04 REG Shallow Metals
111 PW-MW-111-040331 31-Mar-04 REG Shallow Metals
111 PW-MW-111-040715 15-Jul-04 REG Shallow Metals
111 PW-MW-111-041216 16-Dec-04 REG Shallow Metals
112 PW-MW-112-031204 4-Dec-03 REG Shallow Metals
112 PW-MW-112-040330 30-Mar-04 REG Shallow Metals
112 PW-MW-112-040714 14-Jul-04 REG Shallow Metals
112 PW-MW-112-040915 15-Aug-04 REG Shallow Metals
112 PW-MW-112-041216 16-Dec-04 REG Shallow Metals
Abbreviations:
REG regular environmental sample
SVOC  semivolatile organic compound
VOC  volatile organic compound
TERC No. DACA56-94-D-0020, TO No. 109 Shaw Project No. 845714
Longhorn Army Ammunition Plant, Karnack, Texas Page 1 of 1 June 2007
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Table 2-2 00045800
Water Quality Parameters of Groundwater from Perimeter Wells
Oxidation
Specific Dissolved Reduction
Volume Temperature Conductivity Oxygen Potential Turbidity
Sampling Purged Flow (deg. C) pH (uS/cm) (mglL) (mV) (NTU)
Location Date Time (gallons) (mL/min) (+/-0.5) (+/-0.1) (+/- 3%) (+/- 10%) (+/- 10 mV) (+/- 10%)

110 3-Dec-03 13:51 low flow 200 19.13 5.96 6.24 13 238 3.9
110 31-Mar-04 9:30 low flow 500 18.00 5.95 6.667 0.21 184 18.7
110 15-Jul-04 10:12 low flow 350 19.23 5.90 2.781 1.75 194 12.9
110 16-Dec-04 13:05 low flow 100 17.28 6.45 5511 1.99 395 10.3
110 15-Sep-04 15:39 low flow 383 21.09 6.04 4.434 3.9 154 15.9
111 4-Dec-03 7:00 low flow na“ 15.15 5.74 2.46 2.98 240 8
111 31-Mar-04 13:34 low flow 330 16.45 4.54 0.0700 231 326 42.3
111 15-Jul-04 8:30 low flow 470 24.21 591 1.88 2.17 166 43.6
111 16-Dec-04 10:45 low flow 100 18.62 6.49 0.0922 1.97 876 31
111 15-Sep-04 No Sample
112 4-Dec-03 7:00 low flow na“ 15.4 7.04 5.1 2.74 na 0
112 31-Mar-04 13:11 low flow 180 16.44 5.73 4.78 0.3 169 0.7
112 14-Jul-04 10:42 low flow 220 19.87 5.94 3.391 1.16 34 53
112 16-Dec-04 12:00 low flow 100 18.57 6.72 0.985 171 470 50.9
112 15-Sep-04 19:21 low flow 100 21.31 591 3.341 0.9 184 0

Notes:

@ Wells were purged dry due to low recharge and sample collected the next day

mL/min milliliters per minute

deg.C degrees Celsius

uS/em microsiemens per centimeter

mg/L milligrams per liter

mv millivolts

NTU nephelometric turbidity units

na not applicable/not available
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Table 3-1 00045801
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - Total Metals
Parameter Aluminum Antimony Arsenic
Units ug/L ug/L ug/L
CAS Number 7429-90-5 7440-36-0 7440-38-2
Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 252 147 100 2.79 5.08 10 0.167 2.24 5
110 PW-MW-110-040331 31-Mar-04 REG 272 147 100 5.08 5.08 10U U 224 224 50 U u
110 PW-MW-110-040715 15-Jul-04 REG 459 147 100 5.08 5.08 10U u 224 224 50 U u
110 PW-MW-110-040915 15-Sep-04 REG 323 147 1000 J J 5.08 5.08 10U U 2.24 2.24 5U U
110 PW-MW-110-041216 16-Dec-04 REG 769 294 2000 J J 115 5.08 10 B 44.7 44.7 100 U u
111 PW-MW-111-040331 31-Mar-04 REG 652 147 100 5.08 5.08 10U U 2.24 2.24 5U u
111 PW-MW-111-040715 15-Jul-04 REG 1990 147 100 5.08 5.08 10U u 2.24 2.24 5U u
111 PW-MW-111-041216 16-Dec-04 REG 243 147 100 5.08 5.08 10U U 2.24 2.24 5U u
112 PW-MW-112-031204 4-Dec-03 REG 147 147 1000 U u 5.08 5.08 10U u 2.24 2.24 5U u
112 PW-MW-112-040330 30-Mar-04 REG 159 147 100 B 5.08 5.08 10U u 11.2 11.2 25U U
112 PW-MW-112-040714 14-Jul-04 REG 98.9 147 100 J B 6.27 5.08 10J J 224 224 50 U u
112 PW-MW-112-040915 15-Sep-04 REG 195 734 500 J J 5.08 5.08 10U u 2.24 2.24 5U U
112 PW-MW-112-041216 16-Dec-04 REG 324 147 1000 J J 5.08 5.08 10 U U 22.4 22.4 50 U U
Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045802
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - Total Metals
Parameter Barium Beryllium Cadmium
Units ug/L ug/L ug/L
CAS Number 7440-39-3 7440-41-7 7440-43-9
Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 16 0.222 5 0.158 0.158 5U u 141 0.313 2
110 PW-MW-110-040331 31-Mar-04 REG 16.3 0.222 5 0.158 0.158 5U u 0.449 0.313 2] J
110 PW-MW-110-040715 15-Jul-04 REG 154 0.222 5 0.158 0.158 5U u 0.313 0.313 2U u
110 PW-MW-110-040915 15-Sep-04 REG 14.6 0.222 5 0.158 0.158 5U u 0.642 0.313 2] J
110 PW-MW-110-041216 16-Dec-04 REG 145 0.222 5 0.258 0.158 517 B 0.313 0.313 2U u
111 PW-MW-111-040331 31-Mar-04 REG 95 0.222 5 0.426 0.158 5J J 0.368 0.313 2] J
111 PW-MW-111-040715 15-Jul-04 REG 924 0.222 5 0.584 0.158 517 J 0.313 0.313 2U u
111 PW-MW-111-041216 16-Dec-04 REG 128 0.222 5 0.851 0.158 5J B 0.622 0.313 2] B
112 PW-MW-112-031204 4-Dec-03 REG 255 0.222 5 0.158 0.158 5U u 0.313 0.313 2U u
112 PW-MW-112-040330 30-Mar-04 REG 25.6 0.222 5 0.158 0.158 50U U 0.502 0.313 21 J
112 PW-MW-112-040714 14-Jul-04 REG 271 0.222 5 0.158 0.158 5U u 0.313 0.313 2U u
112 PW-MW-112-040915 15-Sep-04 REG 26.9 0.222 5 0.202 0.158 517 J 2.29 0.313 21 J
112 PW-MW-112-041216 16-Dec-04 REG 29.7 0.222 5 0.322 0.158 5) B 0.46 0.313 2] B
Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045803
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - Total Metals
Parameter Calcium Chromium Cobalt
Units ug/L ug/L ug/L
CAS Number 7440-70-2 7440-47-3 7440-48-4
Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 205000 5.54 100 8.09 0.503 5 4.09 0.541 5
110 PW-MW-110-040331 31-Mar-04 REG 302000 5.54 100 0.503 0.503 5U U 3.58 0.541 5J J
110 PW-MW-110-040715 15-Jul-04 REG 221000 5.54 100 0.969 0.503 5] J 1.79 0.541 5] J
110 PW-MW-110-040915 15-Sep-04 REG 209000 5.54 100 0.503 0.503 5U U 7.43 0.541 5
110 PW-MW-110-041216 16-Dec-04 REG 190000 5.54 100 0.738 0.503 5] B 1.26 0.541 5] J
111 PW-MW-111-040331 31-Mar-04 REG 3710 5.54 100 1.34 0.503 5] J 2.86 0.541 5J J
111 PW-MW-111-040715 15-Jul-04 REG 2980 5.54 100 3.94 0.503 5] J 6.45 0.541 5
111 PW-MW-111-041216 16-Dec-04 REG 4970 5.54 100 1.34 0.503 5] B 7.59 0.541 5
112 PW-MW-112-031204 4-Dec-03 REG 191000 5.54 100 3.94 0.503 5] J 32.1 0.541 5
112 PW-MW-112-040330 30-Mar-04 REG 223000 5.54 100 0.634 0.503 5J J 12.1 0.541 5
112 PW-MW-112-040714 14-Jul-04 REG 210000 5.54 100 0.503 0.503 5U U 29.1 0.541 5
112 PW-MW-112-040915 15-Sep-04 REG 186000 5.54 100 2.68 0.503 5] J 30 0.541 5
112 PW-MW-112-041216 16-Dec-04 REG 233000 5.54 100 0.503 0.503 5U U 271.7 0.541 5
Footnotes are shown on last page.
TERC No. DACA56-94-D-0020, TO No. 109 Shaw Project No. 845714
Longhorn Army Ammunition Plant, Karnack, Texas Page 3 of 59 June 2007



Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045804
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - Total Metals
Parameter Copper Iron Lead
Units ug/L ug/L ug/L
CAS Number 7440-50-8 7439-89-6 7439-92-1
Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 1.26 1.39 5 561 12.6 100 J 17.2 17.2 50 U u
110 PW-MW-110-040331 31-Mar-04 REG 1.39 1.39 5U u 214 12.6 100 172 172 4U u
110 PW-MW-110-040715 15-Jul-04 REG 141 1.39 517 J 586 12.6 100 1.72 1.72 4U u
110 PW-MW-110-040915 15-Sep-04 REG 1.39 1.39 5U u 375 12.6 100 172 172 4U u
110 PW-MW-110-041216 16-Dec-04 REG 1.39 1.39 5U u 952 252 2000 J J 1.72 1.72 4U u
111 PW-MW-111-040331 31-Mar-04 REG 1.39 1.39 5U u 523 12.6 100 172 172 4U u
111 PW-MW-111-040715 15-Jul-04 REG 1.46 1.39 517 J 2310 12.6 100 1.72 1.72 4U u
111 PW-MW-111-041216 16-Dec-04 REG 1.39 1.39 5U u 467 12.6 100 172 172 4U u
112 PW-MW-112-031204 4-Dec-03 REG 1.39 1.39 5U u 147 12.6 100 J 1.72 1.72 4U u
112 PW-MW-112-040330 30-Mar-04 REG 1.39 1.39 5U u 240 12.6 100 172 172 4U u
112 PW-MW-112-040714 14-Jul-04 REG 1.63 1.39 517 J 938 12.6 100 1.72 1.72 4U u
112 PW-MW-112-040915 15-Sep-04 REG 3.22 1.39 5] J 556 12.6 100 172 172 4U u
112 PW-MW-112-041216 16-Dec-04 REG 1.39 1.39 5U U 1230 12.6 100 1.72 1.72 4U U
Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045805
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - Total Metals
Parameter Magnesium Manganese Mercury
Units ug/L ug/L ug/L
CAS Number 7439-95-4 7439-96-5 7439-97-6
Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 128000 5.18 100 4220 0.296 10 0.0793 0.0472 021 JL
110 PW-MW-110-040331 31-Mar-04 REG 210000 5.18 100 4750 0.296 10 0.0472 0.0472 02U u
110 PW-MW-110-040715 15-Jul-04 REG 141000 5.18 100 5570 0.296 10 0.0472 0.0472 02U u
110 PW-MW-110-040915 15-Sep-04 REG 137000 5.18 100 4540 0.296 10 0.0472 0.0472 02U u
110 PW-MW-110-041216 16-Dec-04 REG 130000 5.18 100 2320 0.296 10 0.0472 0.0472 02U u
111 PW-MW-111-040331 31-Mar-04 REG 3340 5.18 100 67.7 0.296 10 0.0472 0.0472 02U u
111 PW-MW-111-040715 15-Jul-04 REG 3000 5.18 100 145 0.296 10 0.0472 0.0472 02U u
111 PW-MW-111-041216 16-Dec-04 REG 4600 5.18 100 171 0.296 10 0.0472 0.0472 02U u
112 PW-MW-112-031204 4-Dec-03 REG 252000 5.18 100 3350 0.296 10 0.0472 0.0472 02U UA[R
112 PW-MW-112-040330 30-Mar-04 REG 292000 5.18 100 2160 0.296 10 0.0472 0.0472 02U u
112 PW-MW-112-040714 14-Jul-04 REG 263000 5.18 100 3460 0.296 10 0.0472 0.0472 02U u
112 PW-MW-112-040915 15-Sep-04 REG 234000 5.18 100 2910 0.296 10 0.0472 0.0472 02U u
112 PW-MW-112-041216 16-Dec-04 REG 331000 5.18 100 4050 0.296 10 0.0472 0.0472 02U V]
Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045806
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - Total Metals
Parameter Nickel Potassium Selenium
Units ug/L ug/L ug/L
CAS Number 7440-02-0 2023695 7782-49-2
Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 26.6 0.69 5 2740 16.5 100 27.3 2.81 5
110 PW-MW-110-040331 31-Mar-04 REG 92 0.69 5 2040 165 1000 J 20.4 2.81 5
110 PW-MW-110-040715 15-Jul-04 REG 70.9 0.69 5 1840 165 1000 13.6 2.81 5
110 PW-MW-110-040915 15-Sep-04 REG 33.1 0.69 5 2710 16.5 100 281 281 5U u
110 PW-MW-110-041216 16-Dec-04 REG 25.1 0.69 5 2470 330 2000 56.2 56.2 100 U U
111 PW-MW-111-040331 31-Mar-04 REG 4.84 0.69 51 J 250 16.5 100 J 281 2.81 5U u
111 PW-MW-111-040715 15-Jul-04 REG 6.86 0.69 5 419 16.5 100 2.81 2.81 5U U
111 PW-MW-111-041216 16-Dec-04 REG 8.45 0.69 5 128 16.5 100 281 281 5U u
112 PW-MW-112-031204 4-Dec-03 REG 27 0.69 5 2350 16.5 100 2.81 2.81 5U U
112 PW-MW-112-040330 30-Mar-04 REG 21.3 0.69 5 1790 82.4 500 J 21.8 2.81 5
112 PW-MW-112-040714 14-Jul-04 REG 24.4 0.69 5 517 165 1000 J J 23.6 2.81 5
112 PW-MW-112-040915 15-Sep-04 REG 26.8 0.69 5 2260 16.5 100 281 281 5U u
112 PW-MW-112-041216 16-Dec-04 REG 28.5 0.69 5 2670 16.5 100 46.1 28.1 50 J B
Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045807
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - Total Metals
Parameter Silver Strontium Thallium
Units ug/L ug/L ug/L
CAS Number 7440-22-4 7440-24-6 7440-28-0
Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 1.53 0.835 5 B 4960 0.178 5 10 10 20U U
110 PW-MW-110-040331 31-Mar-04 REG 191 0.835 5J J 7330 0.178 5 100 100 200 U U
110 PW-MW-110-040715 15-Jul-04 REG 0.835 0.835 5U U 5600 0.178 5 10 10 20U U
110 PW-MW-110-040915 15-Sep-04 REG 0.835 0.835 5U U 4890 0.178 5 10 10 20U U
110 PW-MW-110-041216 16-Dec-04 REG 0.835 0.835 5U U 4390 0.178 5 10 10 20U U
111 PW-MW-111-040331 31-Mar-04 REG 0.835 0.835 5U U 115 0.178 5 10 10 20U U
111 PW-MW-111-040715 15-Jul-04 REG 0.901 0.835 517 BJ 101 0.178 5 10 10 20U U
111 PW-MW-111-041216 16-Dec-04 REG 0.835 0.835 5U U 143 0.178 5 10 10 20U U
112 PW-MW-112-031204 4-Dec-03 REG 0.835 0.835 5U U 5190 0.178 5 10 10 20U U
112 PW-MW-112-040330 30-Mar-04 REG 1.06 0.835 5J J 5960 0.178 5 10 10 20U U
112 PW-MW-112-040714 14-Jul-04 REG 0.835 0.835 5U U 5580 0.178 5 10 10 20U U
112 PW-MW-112-040915 15-Sep-04 REG 0.835 0.835 5U U 5180 0.178 5 10 10 20U U
112 PW-MW-112-041216 16-Dec-04 REG 0.835 0.835 5U U 5980 0.178 5 10 10 20U U
Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1

Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - Total Metals

Parameter Vanadium Zinc

Units ug/L ug/L

CAS Number 7440-62-2 7440-66-6

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ

110 PW-MW-110-031203 3-Dec-03 REG 0.606 0.606 5U u 12.4 0.883 5 B
110 PW-MW-110-040331 31-Mar-04 REG 0.606 0.606 5U u 229 0.883 5
110 PW-MW-110-040715 15-Jul-04 REG 0.606 0.606 5U U 20.1 0.883 5
110 PW-MW-110-040915 15-Sep-04 REG 0.86 0.606 517 B 14.1 0.883 5
110 PW-MW-110-041216 16-Dec-04 REG 1.6 0.606 517 B 9.83 0.883 5 B
111 PW-MW-111-040331 31-Mar-04 REG 11 0.606 57 J 6.63 0.883 5
111 PW-MW-111-040715 15-Jul-04 REG 3.99 0.606 517 J 18.9 0.883 5
111 PW-MW-111-041216 16-Dec-04 REG 1.15 0.606 517 B 11.6 0.883 5 B
112 PW-MW-112-031204 4-Dec-03 REG 0.606 0.606 5U u 0.883 0.883 5U u
112 PW-MW-112-040330 30-Mar-04 REG 0.606 0.606 5U u 3.61 0.883 517 J
112 PW-MW-112-040714 14-Jul-04 REG 0.606 0.606 5U U 473 0.883 5] B
112 PW-MW-112-040915 15-Sep-04 REG 11 0.606 517 J 14.6 0.883 5
112 PW-MW-112-041216 16-Dec-04 REG 1.21 0.606 5] B 0.883 0.883 5U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045809
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - Anions
Parameter Chloride Nitrate / Nitrite Sulfate
Units ug/L ug/L ug/L
CAS Number 16887-00-6 39018 14808-79-8
Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 1070000 3220 20000 50 50 250U U 1690000 19300 40000
110 PW-MW-110-040331 31-Mar-04 REG 1930000 3220 20000 10 10 50 U u 2400000 19300 40000
110 PW-MW-110-040715 15-Jul-04 REG 1330000 3220 20000 10 10 50U U 1880000 19300 40000
110 PW-MW-110-040915 15-Sep-04 REG 999000 3220 20000 3 3 20U u 1620000 19300 40000
110 PW-MW-110-041216 16-Dec-04 REG 986000 3220 20000 3 3 20U U 1530000 19300 40000
111 PW-MW-111-040331 31-Mar-04 REG 10200 32.2 200 10 10 50 U u 26600 193 400
111 PW-MW-111-040715 15-Jul-04 REG 2070 322 200 10 10 50 J J 18400 193 400
111 PW-MW-111-041216 16-Dec-04 REG 5910 322 200 3 3 20U u 30300 193 400
112 PW-MW-112-031204 4-Dec-03 REG 1030000 3220 20000 10 10 50U U 854000 19300 40000
112 PW-MW-112-040330 30-Mar-04 REG 1640000 3220 20000 10 10 50 U u 1040000 19300 40000
112 PW-MW-112-040714 14-Jul-04 REG 1160000 3220 20000 10 10 50U U 873000 19300 40000
112 PW-MW-112-040915 15-Sep-04 REG 933000 3220 20000 3 3 20U u 783000 19300 40000
112 PW-MW-112-041216 16-Dec-04 REG 1560000 3220 20000 3 3 20U U 1010000 19300 40000
Footnotes are shown on last page.
TERC No. DACA56-94-D-0020, TO No. 109 Shaw Project No. 845714
Longhorn Army Ammunition Plant, Karnack, Texas Page 9 of 59 June 2007



Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1

Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - Perchlorate

Parameter Perchlorate

Units ug/L

CAS Number 14797-73-0

Location Sample Date Type | Result MDL RLimt LQ VQ

110 PW-MW-110-031203 3-Dec-03 REG 0.989 0.989 4Uu U
110 PW-MW-110-040331 31-Mar-04 REG 0.989 0.989 4U U
110 PW-MW-110-040715 15-Jul-04 REG 0.05 0.05 02U u
110 PW-MW-110-040915 15-Sep-04 REG 0.05 0.05 02U UL
110 PW-MW-110-041216 16-Dec-04 REG 0.05 0.05 02U u
111 PW-MW-111-040331 31-Mar-04 REG 0.989 0.989 4U U
111 PW-MW-111-040715 15-Jul-04 REG 0.05 0.05 02U u
111 PW-MW-111-041216 16-Dec-04 REG 0.05 0.05 02U U
112 PW-MW-112-031204 4-Dec-03 REG 0.989 0.989 4Uu U
112 PW-MW-112-040330 30-Mar-04 REG 0.989 0.989 4U U
112 PW-MW-112-040714 14-Jul-04 REG 0.05 0.05 02U u
112 PW-MW-112-040915 15-Sep-04 REG 0.05 0.05 02U UL
112 PW-MW-112-041216 16-Dec-04 REG 0.05 0.05 0.2 U U

Footnotes are shown on last page.

TERC No. DACA56-94-D-0020, TO No. 109
Longhorn Army Ammunition Plant, Karnack, Texas

Page 10 of 59

Shaw Environmental, Inc.

00045810

Shaw Project No. 845714
June 2007



Evaluation of Perimeter Well Data for Use as Groundwater Background

Table

3-1

Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - Explosives

Shaw Environmental, Inc.

00045811

Parameter 1,3,5-Trinitrobenzene 1,3-Dinitrobenzene 2,4,6-Trinitrotoluene

Units ug/L ug/L ug/L

CAS Number 99-35-4 99-65-0 118-96-7

Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ

110 PW-MW-110-031203 3-Dec-03 REG 0.0249 0.0249 0.104 U V] 0.033 0.033 0.104 U U 0.0779 0.0779 0.104 U 0]
110 PW-MW-110-040331 31-Mar-04 REG 0.325 0.325 0.974 U V] 0.325 0.325 0.974 U U 0.162 0.162 0.486 U u
110 PW-MW-110-040715 15-Jul-04 REG 0.325 0.325 0.974 U U 0.325 0.325 0.974 U V] 0.162 0.162 0.486 U U
110 PW-MW-110-040915 15-Sep-04 REG 0.325 0.325 0.974 U U 0.325 0.325 0.974 U V] 0.162 0.162 0.486 U u
110 PW-MW-110-041216 16-Dec-04 REG 0.325 0.325 0.974 U V] 0.325 0.325 0.974 U V] 0.162 0.162 0.486 U 0]
111 PW-MW-111-031204 4-Dec-03 REG 0.0249 0.0249 0.104 U U 0.033 0.033 0.104 U U 0.0779 0.0779 0.104 U u
111 PW-MW-111-040331 31-Mar-04 REG 0.325 0.325 0.974 U V] 0.325 0.325 0.974 U U 0.162 0.162 0.486 U 0]
111 PW-MW-111-040715 15-Jul-04 REG 0.325 0.325 0.974 U U 0.325 0.325 0.974 U u 0.162 0.162 0.486 U u
111 PW-MW-111-041216 16-Dec-04 REG 0.325 0.325 0.974 U U 0.325 0.325 0.974 U V] 0.162 0.162 0.486 U 0]
112 PW-MW-112-031204 4-Dec-03 REG 0.0249 0.0249 0.104 U U 0.033 0.033 0.104 U U 0.0779 0.0779 0.104 U u
112 PW-MW-112-040330 30-Mar-04 REG 0.325 0.325 0.974 U U 0.325 0.325 0.974 U U 0.162 0.162 0.486 U 0]
112 PW-MW-112-040714 14-Jul-04 REG 0.325 0.325 0974 U u 0.325 0.325 0.974 U U 0.162 0.162 0.486 U u
112 PW-MW-112-040915 15-Sep-04 REG 0.325 0.325 0.974 U V] 0.325 0.325 0.974 U V] 0.162 0.162 0.486 U 0]
112 PW-MW-112-041216 38337 REG 0.325 0.325 0.974 U U 0.325 0.325 0.974 U U 0.162 0.162 0.486 U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - Explosives

Table 3-1

Shaw Environmental, Inc.

00045812

Parameter 2,4-Dinitrotoluene 2,6-Dinitrotoluene 2-Amino-4,6-dinitrotoluene

Units ug/L ug/L ug/L

CAS Number 121-14-2 606-20-2 35572-78-2

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ

110 PW-MW-110-031203 3-Dec-03 REG 0.0349 0.0349 0.104 U 0] 0.0501 0.0501 0.104 U U 0.0779 0.0779 0.104 U U
110 PW-MW-110-040331 31-Mar-04 REG 0.325 0.325 0.974 U u 0.182 0.182 054 U U 0.325 0.325 0974 U U
110 PW-MW-110-040715 15-Jul-04 REG 0.325 0.325 0.974 U U 0.182 0.182 054 U U 0.325 0.325 0.974 U V]
110 PW-MW-110-040915 15-Sep-04 REG 0.325 0.325 0.974 U u 0.182 0.182 054 U U 0.325 0.325 0.974 U U
110 PW-MW-110-041216 16-Dec-04 REG 0.325 0.325 0.974 U 0] 0.182 0.182 054 U V] 0.325 0.325 0.974 U U
111 PW-MW-111-031204 4-Dec-03 REG 0.0349 0.0349 0.104 U u 0.0501 0.0501 0.104 U U 0.0779 0.0779 0.104 U u
111 PW-MW-111-040331 31-Mar-04 REG 0.325 0.325 0.974 U U 0.182 0.182 054 U V] 0.325 0.325 0.974 U V]
111 PW-MW-111-040715 15-Jul-04 REG 0.325 0.325 0.974 U u 0.182 0.182 054 U U 0.325 0.325 0974 U V]
111 PW-MW-111-041216 16-Dec-04 REG 0.325 0.325 0.974 U 0] 0.182 0.182 054 U V] 0.325 0.325 0.974 U V]
112 PW-MW-112-031204 4-Dec-03 REG 0.0349 0.0349 0.104 U u 0.0501 0.0501 0.104 U U 0.0779 0.0779 0.104 U U
112 PW-MW-112-040330 30-Mar-04 REG 0.325 0.325 0.974 U 0] 0.182 0.182 054 U U 0.325 0.325 0.974 U V]
112 PW-MW-112-040714 14-Jul-04 REG 0.325 0.325 0.974 U u 0.182 0.182 054 U U 0.325 0.325 0.974 U U
112 PW-MW-112-040915 15-Sep-04 REG 0.325 0.325 0.974 U 0] 0.182 0.182 054 U U 0.325 0.325 0.974 U V]
112 PW-MW-112-041216 38337 REG 0.325 0.325 0.974 U U 0.182 0.182 0.54 U U 0.325 0.325 0.974 U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1

Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - Explosives

Shaw Environmental, Inc.

00045813

Parameter 4-Amino-2,6-dinitrotoluene HMX m-Nitrotoluene
Units ug/L ug/L ug/L
CAS Number 19406-51-0 2691-41-0 99-08-1
Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ | Result MDL RLimit  LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 0.0409 0.0409 0.104 U V] 0.0779 0.0779 0.104 U 0] 0.064 0.064 0.104 U 0]
110 PW-MW-110-040331 31-Mar-04 REG 0.162 0.162 0.486 U U 0.162 0.162 0.486 U u 0.325 0.325 0.974 U u
110 PW-MW-110-040715 15-Jul-04 REG 0.162 0.162 0.486 U U 0.162 0.162 0.486 U U 0.325 0.325 0.974 U U
110 PW-MW-110-040915 15-Sep-04 REG 0.162 0.162 0.486 U U 0.162 0.162 0.486 U u 0.325 0.325 0.974 U u
110 PW-MW-110-041216 16-Dec-04 REG 0.162 0.162 0.486 U V] 0.162 0.162 0.486 U 0] 0.325 0.325 0.974 U 0]
111 PW-MW-111-031204 4-Dec-03 REG 0.0409 0.0409 0.104 U U 0.0779 0.0779 0.104 U u 0.064 0.064 0.104 U u
111 PW-MW-111-040331 31-Mar-04 REG 0.162 0.162 0.486 U V] 0.162 0.162 0.486 U 0] 0.325 0.325 0.974 U U
111 PW-MW-111-040715 15-Jul-04 REG 0.162 0.162 0.486 U U 0.162 0.162 0.486 U u 0.521 0.325 0.974 ] J
111 PW-MW-111-041216 16-Dec-04 REG 0.162 0.162 0.486 U V] 0.162 0.162 0.486 U U 0.325 0.325 0.974 U U
112 PW-MW-112-031204 4-Dec-03 REG 0.0409 0.0409 0.104 U U 0.0779 0.0779 0.104 U u 0.064 0.064 0.104 U u
112 PW-MW-112-040330 30-Mar-04 REG 0.162 0.162 0.486 U V] 0.162 0.162 0.486 U 0] 0.325 0.325 0.974 U 0]
112 PW-MW-112-040714 14-Jul-04 REG 0.162 0.162 0.486 U U 0.162 0.162 0.486 U u 0.325 0.325 0.974 U u
112 PW-MW-112-040915 15-Sep-04 REG 0.162 0.162 0.486 U V] 0.162 0.162 0.486 U U 0.325 0.325 0.974 U 0]
112 PW-MW-112-041216 38337 REG 0.162 0.162 0.486 U U 0.162 0.162 0.486 U U 0.325 0.325 0.974 U U
Footnotes are shown on last page.
TERC No. DACA56-94-D-0020, TO No. 109 Shaw Project No. 845714
Longhorn Army Ammunition Plant, Karnack, Texas Page 13 of 59 June 2007



Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - Explosives

Shaw Environmental, Inc.

00045814

Parameter Nitrobenzene o-Nitrotoluene p-Nitrotoluene

Units ug/L ug/L ug/L

CAS Number 98-95-3 88-72-2 99-99-0

Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ

110 PW-MW-110-031203 3-Dec-03 REG 0.0131 0.0131 0.104 U V] 0.064 0.064 0.104 U V] 0.064 0.064 0.104 U V]
110 PW-MW-110-040331 31-Mar-04 REG 0.162 0.162 0.486 U U 0.162 0.162 0.486 U U 0.325 0.325 0974 U U
110 PW-MW-110-040715 15-Jul-04 REG 0.162 0.162 0.486 U V] 0.774 0.162 0.486 0.325 0.325 0.974 U U
110 PW-MW-110-040915 15-Sep-04 REG 0.162 0.162 0.486 U V] 0.162 0.162 0.486 U U 0.325 0.325 0.974 U U
110 PW-MW-110-041216 16-Dec-04 REG 0.162 0.162 0.486 U V] 0.162 0.162 0.486 U U 0.325 0.325 0.974 U V]
111 PW-MW-111-031204 4-Dec-03 REG 0.0131 0.0131 0.104 U V] 0.064 0.064 0.104 U V] 0.064 0.064 0.104 U V]
111 PW-MW-111-040331 31-Mar-04 REG 0.162 0.162 0.486 U V] 0.162 0.162 0.486 U V] 0.325 0.325 0.974 U U
111 PW-MW-111-040715 15-Jul-04 REG 0.162 0.162 0.486 U U 0.162 0.162 0.486 U U 0.325 0.325 0.974 U U
111 PW-MW-111-041216 16-Dec-04 REG 0.162 0.162 0.486 U U 0.162 0.162 0.486 U V] 0.325 0.325 0.974 U U
112 PW-MW-112-031204 4-Dec-03 REG 0.0131 0.0131 0.104 U U 0.064 0.064 0.104 U U 0.064 0.064 0.104 U U
112 PW-MW-112-040330 30-Mar-04 REG 0.162 0.162 0.486 U V] 0.162 0.162 0.486 U V] 0.325 0.325 0.974 U U
112 PW-MW-112-040714 14-Jul-04 REG 0.162 0.162 0.486 U U 0.162 0.162 0.486 U u 0.325 0.325 0.974 U U
112 PW-MW-112-040915 15-Sep-04 REG 0.162 0.162 0.486 U V] 0.162 0.162 0.486 U V] 0.325 0.325 0.974 U V]
112 PW-MW-112-041216 38337 REG 0.162 0.162 0.486 U U 0.162 0.162 0.486 U U 0.325 0.325 0.974 U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

00045815

Shaw Project No. 845714

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - Explosives

Parameter RDX Tetryl

Units ug/L ug/L

CAS Number 121-82-4 479-45-8

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ

110 PW-MW-110-031203 3-Dec-03 REG 0.053 0.053 0.104 U u 0.032 0.032 0.104 U u
110 PW-MW-110-040331 31-Mar-04 REG 0.162 0.162 0.486 U u 0.487 0.487 146 U U
110 PW-MW-110-040715 15-Jul-04 REG 0.162 0.162 0.486 U u 0.487 0.487 146 U u
110 PW-MW-110-040915 15-Sep-04 REG 0.162 0.162 0.486 U U 0.487 0.487 146 U u
110 PW-MW-110-041216 16-Dec-04 REG 0.162 0.162 0.486 U u 0.487 0.487 146 U u
111 PW-MW-111-031204 4-Dec-03 REG 0.053 0.053 0.104 U u 0.032 0.032 0.104 U u
111 PW-MW-111-040331 31-Mar-04 REG 0.162 0.162 0.486 U u 0.487 0.487 146 U u
111 PW-MW-111-040715 15-Jul-04 REG 0.162 0.162 0.486 U u 0.487 0.487 146 U U
111 PW-MW-111-041216 16-Dec-04 REG 0.162 0.162 0.486 U u 0.487 0.487 146 U u
112 PW-MW-112-031204 4-Dec-03 REG 0.053 0.053 0.104 U u 0.032 0.032 0.104 U u
112 PW-MW-112-040330 30-Mar-04 REG 0.162 0.162 0.486 U u 0.487 0.487 146 U u
112 PW-MW-112-040714 14-Jul-04 REG 0.162 0.162 0.486 U u 0.487 0.487 146 U U
112 PW-MW-112-040915 15-Sep-04 REG 0.162 0.162 0.486 U u 0.487 0.487 146 U u
112 PW-MW-112-041216 38337 REG 0.162 0.162 0.486 U U 0.487 0.487 1.46 U U

Footnotes are shown on last page.

TERC No. DACA56-94-D-0020, TO No. 109
Longhorn Army Ammunition Plant, Karnack, Texas Page 150f 59

June 2007



Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045816
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Parameter 1,1,1,2-Tetrachloroethane 1,1,1-Trichloroethane 1,1,2,2-Tetrachloroethane

Units ug/L ug/L ug/L

CAS Number 630-20-6 71-55-6 79-34-5

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ

110 PW-MW-110-031203 3-Dec-03 REG 0.3 0.3 1U U 0.34 0.34 1U U 0.49 0.49 1U u
110 PW-MW-110-040331 31-Mar-04 REG 0.3 0.3 1U U 0.34 0.34 1U U 0.49 0.49 1U U
110 PW-MW-110-040715 15-Jul-04 REG 0.3 0.3 1U U 0.34 0.34 1U U 0.49 0.49 1U U
110 PW-MW-110-040915 15-Sep-04 REG 0.3 0.3 1U U 0.34 0.34 1U U 0.49 0.49 1U U
110 PW-MW-110-041216 16-Dec-04 REG 0.3 0.3 1U U 0.34 0.34 1U U 0.49 0.49 1U u
111 PW-MW-111-031204 4-Dec-03 REG 0.3 0.3 1U U 0.34 0.34 1U U 0.49 0.49 1U U
111 PW-MW-111-040331 31-Mar-04 REG 0.3 0.3 1U U 0.34 0.34 1U U 0.49 0.49 1U u
111 PW-MW-111-040715 15-Jul-04 REG 0.3 0.3 1U U 0.34 0.34 1U U 0.49 0.49 1U 0]
111 PW-MW-111-041216 16-Dec-04 REG 0.3 0.3 1U U 0.34 0.34 1U U 0.49 0.49 1U u
112 PW-MW-112-031204 4-Dec-03 REG 0.3 0.3 1U U 0.34 0.34 1U U 0.49 0.49 1U U
112 PW-MW-112-040330 30-Mar-04 REG 0.3 0.3 1U U 0.34 0.34 1U U 0.49 0.49 1U U
112 PW-MW-112-040714 14-Jul-04 REG 0.3 0.3 1U U 0.34 0.34 1U U 0.49 0.49 1U 0]
112 PW-MW-112-040915 15-Sep-04 REG 0.3 0.3 1U U 0.34 0.34 1U U 0.49 0.49 1U U
112 PW-MW-112-041216 16-Dec-04 REG 0.3 0.3 1U U 0.34 0.34 1U U 0.49 0.49 1U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045817
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Parameter 1,1,2-Trichloroethane 1,1-Dichloroethane 1,1-Dichloroethene

Units ug/L ug/L ug/L

CAS Number 79-00-5 75-34-3 75-35-4

Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ

110 PW-MW-110-031203 3-Dec-03 REG 0.44 0.44 1U U 0.41 041 1U u 041 0.41 1U U
110 PW-MW-110-040331 31-Mar-04 REG 0.44 0.44 1U U 0.41 041 1U U 041 0.41 1U U
110 PW-MW-110-040715 15-Jul-04 REG 0.44 0.44 1U U 0.41 041 1U u 041 0.41 1U U
110 PW-MW-110-040915 15-Sep-04 REG 0.44 0.44 1U U 0.41 041 1U U 041 0.41 1U U
110 PW-MW-110-041216 16-Dec-04 REG 0.44 0.44 1U U 0.41 041 1U U 041 0.41 1U U
111 PW-MW-111-031204 4-Dec-03 REG 0.44 0.44 1U U 0.41 041 1U u 041 0.41 1U U
111 PW-MW-111-040331 31-Mar-04 REG 0.44 0.44 1U U 0.41 041 1U U 041 0.41 1U U
111 PW-MW-111-040715 15-Jul-04 REG 0.44 0.44 1U U 0.41 041 1U 0] 041 0.41 1U U
111 PW-MW-111-041216 16-Dec-04 REG 0.44 0.44 1U U 0.41 041 1U U 041 0.41 1U U
112 PW-MW-112-031204 4-Dec-03 REG 0.44 0.44 1U U 0.41 041 1U U 041 0.41 1U U
112 PW-MW-112-040330 30-Mar-04 REG 0.44 0.44 1U U 0.41 041 1U U 041 0.41 1U U
112 PW-MW-112-040714 14-Jul-04 REG 0.44 0.44 1U U 0.41 041 1U U 041 0.41 1U U
112 PW-MW-112-040915 15-Sep-04 REG 0.44 0.44 1U U 0.41 041 1U u 041 0.41 1U U
112 PW-MW-112-041216 16-Dec-04 REG 0.44 0.44 1U U 0.41 0.41 1U U 0.41 0.41 1U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045818
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Parameter 1,2,3-Trichloropropane 1,2,4-Trichlorobenzene 1,2-Dibromo-3-chloropropane

Units ug/L ug/L ug/L

CAS Number 96-18-4 120-82-1 96-12-8

Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ

110 PW-MW-110-031203 3-Dec-03 REG 0.6 0.6 1U U 042 042 1U u 0.75 0.75 1U U
110 PW-MW-110-040331 31-Mar-04 REG 0.6 0.6 1U u 0.42 0.42 1U U 0.75 0.75 1U U
110 PW-MW-110-040715 15-Jul-04 REG 0.6 0.6 1U U 0.42 042 1U U 0.75 0.75 1U U
110 PW-MW-110-040915 15-Sep-04 REG 0.6 0.6 1U U 0.42 0.42 1U U 0.75 0.75 1U U
110 PW-MW-110-041216 16-Dec-04 REG 0.6 0.6 1U U 0.42 042 1U U 0.75 0.75 1U U
111 PW-MW-111-031204 4-Dec-03 REG 0.6 0.6 1U U 0.42 0.42 1U u 0.75 0.75 1U U
111 PW-MW-111-040331 31-Mar-04 REG 0.6 0.6 1U U 042 042 1U U 0.75 0.75 1U U
111 PW-MW-111-040715 15-Jul-04 REG 0.6 0.6 1U U 0.42 0.42 1U U 0.75 0.75 1U U
111 PW-MW-111-041216 16-Dec-04 REG 0.6 0.6 1U U 0.42 042 1U U 0.75 0.75 1U U
112 PW-MW-112-031204 4-Dec-03 REG 0.6 0.6 1U U 0.42 0.42 1U 0] 0.75 0.75 1U U
112 PW-MW-112-040330 30-Mar-04 REG 0.6 0.6 1U U 0.42 042 1U U 0.75 0.75 1U U
112 PW-MW-112-040714 14-Jul-04 REG 0.6 0.6 1U U 0.42 0.42 1U U 0.75 0.75 1U U
112 PW-MW-112-040915 15-Sep-04 REG 0.6 0.6 1U U 042 042 1U U 0.75 0.75 1U U
112 PW-MW-112-041216 16-Dec-04 REG 0.6 0.6 1U U 0.42 0.42 1U U 0.75 0.75 1U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045819
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Parameter 1,2-Dibromoethane 1,2-Dichlorobenzene 1,2-Dichloroethane

Units ug/L ug/L ug/L

CAS Number 106-93-4 95-50-1 107-06-2

Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ

110 PW-MW-110-031203 3-Dec-03 REG 0.25 0.25 1U U 0.36 0.36 1U u 0.29 0.29 1U U
110 PW-MW-110-040331 31-Mar-04 REG 0.25 0.25 1U U 0.36 0.36 1U U 0.29 0.29 1U U
110 PW-MW-110-040715 15-Jul-04 REG 0.25 0.25 1U U 0.36 0.36 1U u 0.29 0.29 1U U
110 PW-MW-110-040915 15-Sep-04 REG 0.25 0.25 1U U 0.36 0.36 1U U 0.29 0.29 1U U
110 PW-MW-110-041216 16-Dec-04 REG 0.25 0.25 1U U 0.36 0.36 1U U 0.29 0.29 1U U
111 PW-MW-111-031204 4-Dec-03 REG 0.25 0.25 1U U 0.36 0.36 1U u 0.29 0.29 1U U
111 PW-MW-111-040331 31-Mar-04 REG 0.25 0.25 1U U 0.36 0.36 1U U 0.29 0.29 1U U
111 PW-MW-111-040715 15-Jul-04 REG 0.25 0.25 1U U 0.36 0.36 1U 0] 0.29 0.29 1U U
111 PW-MW-111-041216 16-Dec-04 REG 0.25 0.25 1U U 0.36 0.36 1U U 0.29 0.29 1U U
112 PW-MW-112-031204 4-Dec-03 REG 0.25 0.25 1U U 0.36 0.36 1U U 0.29 0.29 1U U
112 PW-MW-112-040330 30-Mar-04 REG 0.25 0.25 1U U 0.36 0.36 1U U 0.29 0.29 1U U
112 PW-MW-112-040714 14-Jul-04 REG 0.25 0.25 1U U 0.36 0.36 1U U 0.29 0.29 1U U
112 PW-MW-112-040915 15-Sep-04 REG 0.25 0.25 1U U 0.36 0.36 1U u 0.29 0.29 1U U
112 PW-MW-112-041216 16-Dec-04 REG 0.25 0.25 1U U 0.36 0.36 1U U 0.29 0.29 1U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045820
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Parameter 1,2-Dichloropropane 1,3-Dichlorobenzene 1,4-Dichlorobenzene

Units ug/L ug/L ug/L

CAS Number 78-87-5 541-73-1 106-46-7

Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ

110 PW-MW-110-031203 3-Dec-03 REG 0.25 0.25 1U U 0.33 0.33 1U u 0.25 0.25 1U U
110 PW-MW-110-040331 31-Mar-04 REG 0.25 0.25 1U U 0.33 0.33 1U U 0.25 0.25 1U U
110 PW-MW-110-040715 15-Jul-04 REG 0.25 0.25 1U U 0.33 0.33 1U u 0.25 0.25 1U U
110 PW-MW-110-040915 15-Sep-04 REG 0.25 0.25 1U U 0.33 0.33 1U U 0.25 0.25 1U U
110 PW-MW-110-041216 16-Dec-04 REG 0.25 0.25 1U U 0.33 0.33 1U U 0.25 0.25 1U U
111 PW-MW-111-031204 4-Dec-03 REG 0.25 0.25 1U U 0.33 0.33 1U u 0.25 0.25 1U U
111 PW-MW-111-040331 31-Mar-04 REG 0.25 0.25 1U U 0.33 0.33 1U U 0.25 0.25 1U U
111 PW-MW-111-040715 15-Jul-04 REG 0.25 0.25 1U U 0.33 0.33 1U 0] 0.25 0.25 1U U
111 PW-MW-111-041216 16-Dec-04 REG 0.25 0.25 1U U 0.33 0.33 1U U 0.25 0.25 1U U
112 PW-MW-112-031204 4-Dec-03 REG 0.25 0.25 1U U 0.33 0.33 1U U 0.25 0.25 1U U
112 PW-MW-112-040330 30-Mar-04 REG 0.25 0.25 1U U 0.33 0.33 1U U 0.25 0.25 1U U
112 PW-MW-112-040714 14-Jul-04 REG 0.25 0.25 1U U 0.33 0.33 1U U 0.25 0.25 1U U
112 PW-MW-112-040915 15-Sep-04 REG 0.25 0.25 1U U 0.33 0.33 1U u 0.25 0.25 1U U
112 PW-MW-112-041216 16-Dec-04 REG 0.25 0.25 1U U 0.33 0.33 1U U 0.25 0.25 1U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

TERC No. DACA56-94-D-0020, TO No. 109

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Parameter 2-Butanone 2-Chloroethyl vinyl ether

Units ug/L ug/L

CAS Number 78-93-3 110-75-8

Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ

110 PW-MW-110-031203 3-Dec-03 REG 231 231 5U U 1.25 1.25 50U UL
110 PW-MW-110-040331 31-Mar-04 REG 2.31 231 5U U 1.25 1.25 5U V]
110 PW-MW-110-040715 15-Jul-04 REG 231 231 5U U 1.25 1.25 50U U
110 PW-MW-110-040915 15-Sep-04 REG 2.31 231 5U U 1.25 1.25 5U UJL
110 PW-MW-110-041216 16-Dec-04 REG 231 231 5U U 1.25 1.25 50U U
111 PW-MW-111-031204 4-Dec-03 REG 2.31 231 5U U 1.25 1.25 5U UJL
111 PW-MW-111-040331 31-Mar-04 REG 231 231 5U U 1.25 1.25 50U U
111 PW-MW-111-040715 15-Jul-04 REG 2.31 231 5U U 1.25 1.25 5U V]
111 PW-MW-111-041216 16-Dec-04 REG 231 231 5U U 1.25 1.25 50U U
112 PW-MW-112-031204 4-Dec-03 REG 2.31 231 5U U 1.25 1.25 5U V]
112 PW-MW-112-040330 30-Mar-04 REG 231 231 5U U 1.25 1.25 50U U
112 PW-MW-112-040714 14-Jul-04 REG 2.31 231 5U U 1.25 1.25 5U V]
112 PW-MW-112-040915 15-Sep-04 REG 231 231 5U U 1.25 1.25 5U UL
112 PW-MW-112-041216 16-Dec-04 REG 2.31 2.31 5U U 1.25 1.25 5U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045822
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs
Parameter 2-Hexanone 2-Propenal
Units ug/L ug/L
CAS Number 591-78-6 107-02-8
Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 1.45 1.45 5U U 4.06 4.06 5U U
110 PW-MW-110-040331 31-Mar-04 REG 1.45 1.45 5U U 4.06 4.06 5U U
110 PW-MW-110-040715 15-Jul-04 REG 1.45 1.45 5U U 4.06 4.06 5U U
110 PW-MW-110-040915 15-Sep-04 REG 1.45 1.45 5U U 4.06 4.06 5U U
110 PW-MW-110-041216 16-Dec-04 REG 1.45 1.45 5U U 4.06 4.06 5U U
111 PW-MW-111-031204 4-Dec-03 REG 1.45 1.45 5U U 4.06 4.06 5U U
111 PW-MW-111-040331 31-Mar-04 REG 1.45 1.45 5U U 4.06 4.06 5U U
111 PW-MW-111-040715 15-Jul-04 REG 1.45 1.45 5U U 4.06 4.06 5U U
111 PW-MW-111-041216 16-Dec-04 REG 1.45 1.45 5U U 4.06 4.06 5U U
112 PW-MW-112-031204 4-Dec-03 REG 1.45 1.45 5U U 4.06 4.06 5U U
112 PW-MW-112-040330 30-Mar-04 REG 1.45 1.45 5U U 4.06 4.06 5U U
112 PW-MW-112-040714 14-Jul-04 REG 1.45 1.45 5U U 4.06 4.06 5U U
112 PW-MW-112-040915 15-Sep-04 REG 1.45 1.45 5U U 4.06 4.06 5U U
112 PW-MW-112-041216 16-Dec-04 REG 1.45 1.45 5U U 4.06 4.06 5U U
Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

00045823

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Parameter Acetone Acetonitrile Acrylonitrile

Units ug/L ug/L ug/L

CAS Number 67-64-1 75-05-8 107-13-1

Location Date Type Result MDL RLimit LQ VQ [ Result MDL RLimit LQ VQ MDL RLimit

110 PW-MW-110-031203 3-Dec-03 REG 2.29 2.29 5U u 10.4 104 25U u 2 2 u
110 PW-MW-110-040331 31-Mar-04 REG 2.29 2.29 50U U 104 104 25U u 2 2 U
110 PW-MW-110-040715 15-Jul-04 REG 9.57 2.29 5 10.4 104 25U u 2 2 u
110 PW-MW-110-040915 15-Sep-04 REG 2.29 2.29 50U U 104 104 25U u 2 2 U
110 PW-MW-110-041216 16-Dec-04 REG 2.29 2.29 5U u 10.4 104 25U u 2 2 u
111 PW-MW-111-031204 4-Dec-03 REG 2.29 2.29 50U U 104 104 25U u 2 2 U
111 PW-MW-111-040331 31-Mar-04 REG 2.29 2.29 5U u 10.4 104 25U u 2 2 u
111 PW-MW-111-040715 15-Jul-04 REG 2.29 2.29 50U U 104 104 25U u 2 2 U
111 PW-MW-111-041216 16-Dec-04 REG 2.29 2.29 5U u 10.4 104 25U u 2 2 u
112 PW-MW-112-031204 4-Dec-03 REG 229 2.29 50U U 104 104 25U u 2 2 U
112 PW-MW-112-040330 30-Mar-04 REG 2.29 2.29 5U u 10.4 104 25U U 2 2 u
112 PW-MW-112-040714 14-Jul-04 REG 10.3 2.29 5 104 104 25U u 2 2 u
112 PW-MW-112-040915 15-Sep-04 REG 2.29 2.29 5U u 10.4 104 25U u 2 2 u
112 PW-MW-112-041216 16-Dec-04 REG 2.29 2.29 5U U 104 104 25U U 2 2 V]

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1

Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Shaw Environmental, Inc.

00045824

Parameter Benzene Bromochloromethane Bromodichloromethane

Units ug/L ug/L ug/L

CAS Number 71-43-2 74-97-5 75-27-4

Location Sample Date Type Result MDL RLimit LQ VQ [ Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ

110 PW-MW-110-031203 3-Dec-03 REG 0.33 0.33 1U u 0.5 05 1U U 0.38 0.38 1U u
110 PW-MW-110-040331 31-Mar-04 REG 0.33 0.33 1U u 0.5 0.5 1U u 0.38 0.38 1U u
110 PW-MW-110-040715 15-Jul-04 REG 0.33 0.33 1U u 0.5 05 1U U 0.38 0.38 1U u
110 PW-MW-110-040915 15-Sep-04 REG 0.33 0.33 1U u 0.5 0.5 1U u 0.38 0.38 1U u
110 PW-MW-110-041216 16-Dec-04 REG 0.33 0.33 1U u 0.5 05 1U U 0.38 0.38 1U u
111 PW-MW-111-031204 4-Dec-03 REG 0.33 0.33 1U u 0.5 0.5 1U u 0.38 0.38 1U u
111 PW-MW-111-040331 31-Mar-04 REG 0.33 0.33 1U u 0.5 05 1U U 0.38 0.38 1U u
111 PW-MW-111-040715 15-Jul-04 REG 0.33 0.33 1U u 0.5 0.5 1U u 0.38 0.38 1U u
111 PW-MW-111-041216 16-Dec-04 REG 0.33 0.33 1U u 0.5 05 1U U 0.38 0.38 1U u
112 PW-MW-112-031204 4-Dec-03 REG 0.33 0.33 1U u 0.5 0.5 1U u 0.38 0.38 1U u
112 PW-MW-112-040330 30-Mar-04 REG 0.33 0.33 1U u 0.5 05 1U u 0.38 0.38 1U u
112 PW-MW-112-040714 14-Jul-04 REG 0.33 0.33 1U u 0.5 0.5 1U u 0.38 0.38 1U u
112 PW-MW-112-040915 15-Sep-04 REG 0.33 0.33 1U u 0.5 05 1U u 0.38 0.38 1U u
112 PW-MW-112-041216 16-Dec-04 REG 0.33 0.33 1U U 0.5 0.5 1U U 0.38 0.38 1U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Table 3-1

Shaw Environmental, Inc.

00045825

Parameter Bromoform Bromomethane Carbon disulfide

Units ug/L ug/L ug/L

CAS Number 75-25-2 74-83-9 75-15-0

Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ [ Result MDL RLimit LQ VQ

110 PW-MW-110-031203 3-Dec-03 REG 0.5 05 1U U 05 0.5 1U u 191 191 5U U
110 PW-MW-110-040331 31-Mar-04 REG 0.5 0.5 1U u 0.5 0.5 1U u 191 191 5U u
110 PW-MW-110-040715 15-Jul-04 REG 0.5 05 1U U 05 0.5 1U u 191 191 5U U
110 PW-MW-110-040915 15-Sep-04 REG 0.5 0.5 1U u 0.5 0.5 1U u 191 191 5U u
110 PW-MW-110-041216 16-Dec-04 REG 0.5 05 1U U 05 0.5 1U u 191 191 5U u
111 PW-MW-111-031204 4-Dec-03 REG 0.5 0.5 1U u 0.5 0.5 1U u 191 191 5U U
111 PW-MW-111-040331 31-Mar-04 REG 0.5 05 1U U 05 0.5 1U u 191 191 5U u
111 PW-MW-111-040715 15-Jul-04 REG 0.5 0.5 1U u 0.5 0.5 1U u 191 191 5U u
111 PW-MW-111-041216 16-Dec-04 REG 0.5 05 1U U 05 0.5 1U u 191 191 5U U
112 PW-MW-112-031204 4-Dec-03 REG 0.5 0.5 1U u 0.5 0.5 1U u 191 191 5U u
112 PW-MW-112-040330 30-Mar-04 REG 0.5 05 1U U 05 0.5 1U u 191 191 5U U
112 PW-MW-112-040714 14-Jul-04 REG 0.5 0.5 1U u 0.5 0.5 1U u 191 191 5U u
112 PW-MW-112-040915 15-Sep-04 REG 0.5 05 1U U 05 0.5 1U u 191 191 5U U
112 PW-MW-112-041216 16-Dec-04 REG 0.5 0.5 1U U 0.5 0.5 1U U 191 191 5U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1

Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Shaw Environmental, Inc.

00045826

Parameter Carbon tetrachloride Chlorobenzene Chloroethane

Units ug/L ug/L ug/L

CAS Number 56-23-5 108-90-7 75-00-3

Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit  VQ | Result MDL RLimit LQ VQ

110 PW-MW-110-031203 3-Dec-03 REG 0.29 0.29 1U u 0.32 0.32 1U 0.5 0.5 1U u
110 PW-MW-110-040331 31-Mar-04 REG 0.29 0.29 1U u 0.32 0.32 1U 0.5 0.5 1U u
110 PW-MW-110-040715 15-Jul-04 REG 0.29 0.29 1U U 0.32 0.32 1U 05 0.5 1U u
110 PW-MW-110-040915 15-Sep-04 REG 0.29 0.29 1U u 0.32 0.32 1U 0.5 0.5 1U u
110 PW-MW-110-041216 16-Dec-04 REG 0.29 0.29 1U U 0.32 0.32 1U 05 0.5 1U u
111 PW-MW-111-031204 4-Dec-03 REG 0.29 0.29 1U u 0.32 0.32 1U 0.5 0.5 1U u
111 PW-MW-111-040331 31-Mar-04 REG 0.29 0.29 1U u 0.32 0.32 1U 05 0.5 1U u
111 PW-MW-111-040715 15-Jul-04 REG 0.29 0.29 1U u 0.32 0.32 1U 0.5 0.5 1U u
111 PW-MW-111-041216 16-Dec-04 REG 0.29 0.29 1U U 0.32 0.32 1U 05 0.5 1U u
112 PW-MW-112-031204 4-Dec-03 REG 0.29 0.29 1U u 0.32 0.32 1U 0.5 0.5 1U u
112 PW-MW-112-040330 30-Mar-04 REG 0.29 0.29 1U U 0.32 0.32 1U 05 0.5 1U u
112 PW-MW-112-040714 14-Jul-04 REG 0.29 0.29 1U u 0.32 0.32 1U 0.5 0.5 1U u
112 PW-MW-112-040915 15-Sep-04 REG 0.29 0.29 1U u 0.32 0.32 1U 05 0.5 1U u
112 PW-MW-112-041216 16-Dec-04 REG 0.29 0.29 1U U 0.32 0.32 1U 0.5 0.5 1U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1

Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Shaw Environmental, Inc.

00045827

Parameter Chloroform Chloromethane cis-1,2-Dichloroethene

Units ug/L ug/L ug/L

CAS Number 67-66-3 74-87-3 156-59-2

Location Sample Date Type Result MDL RLimit LQ VQ [ Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ

110 PW-MW-110-031203 3-Dec-03 REG 0.36 0.36 1U u 0.5 05 1U U 0.3 0.3 1U u
110 PW-MW-110-040331 31-Mar-04 REG 0.36 0.36 1U u 0.5 0.5 1U u 0.3 0.3 1U u
110 PW-MW-110-040715 15-Jul-04 REG 0.36 0.36 1U u 13 05 1 0.3 0.3 1U u
110 PW-MW-110-040915 15-Sep-04 REG 0.36 0.36 1U u 0.5 0.5 1U u 0.3 0.3 1U u
110 PW-MW-110-041216 16-Dec-04 REG 0.36 0.36 1U u 0.5 05 1U U 0.3 0.3 1U u
111 PW-MW-111-031204 4-Dec-03 REG 0.36 0.36 1U u 0.5 0.5 1U u 0.3 0.3 1U u
111 PW-MW-111-040331 31-Mar-04 REG 0.36 0.36 1U u 0.5 05 1U u 0.3 0.3 1U u
111 PW-MW-111-040715 15-Jul-04 REG 0.36 0.36 1U u 121 0.5 1 0.3 0.3 1U u
111 PW-MW-111-041216 16-Dec-04 REG 0.36 0.36 1U u 0.5 0.5 1U u 0.3 0.3 1U u
112 PW-MW-112-031204 4-Dec-03 REG 0.36 0.36 1U u 0.5 0.5 1U u 0.3 0.3 1U u
112 PW-MW-112-040330 30-Mar-04 REG 0.36 0.36 1U u 0.5 05 1U U 0.3 0.3 1U u
112 PW-MW-112-040714 14-Jul-04 REG 0.36 0.36 1U u 0.948 0.5 1] J 0.3 0.3 1U u
112 PW-MW-112-040915 15-Sep-04 REG 0.36 0.36 1U u 0.5 05 1U u 0.3 0.3 1U u
112 PW-MW-112-041216 16-Dec-04 REG 0.36 0.36 1U U 0.5 0.5 1U U 0.3 0.3 1U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Table 3-1

Shaw Environmental, Inc.

00045828

Parameter cis-1,3-Dichloropropene Dibromochloromethane Dibromomethane

Units ug/L ug/L ug/L

CAS Number 10061-01-5 124-48-1 74-95-3

Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ [ Result MDL RLimit LQ VQ

110 PW-MW-110-031203 3-Dec-03 REG 0.3 0.3 1U U 0.29 0.29 1U u 0.5 05 1U U
110 PW-MW-110-040331 31-Mar-04 REG 0.3 0.3 1U u 0.29 0.29 1U u 0.5 0.5 1U u
110 PW-MW-110-040715 15-Jul-04 REG 0.3 0.3 1U U 0.29 0.29 1U u 0.5 05 1U U
110 PW-MW-110-040915 15-Sep-04 REG 0.3 0.3 1U u 0.29 0.29 1U u 0.5 0.5 1U u
110 PW-MW-110-041216 16-Dec-04 REG 0.3 0.3 1U U 0.29 0.29 1U u 0.5 05 1U U
111 PW-MW-111-031204 4-Dec-03 REG 0.3 0.3 1U u 0.29 0.29 1U u 0.5 0.5 1U u
111 PW-MW-111-040331 31-Mar-04 REG 0.3 0.3 1U U 0.29 0.29 1U u 0.5 05 1U U
111 PW-MW-111-040715 15-Jul-04 REG 0.3 0.3 1U u 0.29 0.29 1U u 0.5 0.5 1U u
111 PW-MW-111-041216 16-Dec-04 REG 0.3 0.3 1U U 0.29 0.29 1U u 0.5 05 1U U
112 PW-MW-112-031204 4-Dec-03 REG 0.3 0.3 1U u 0.29 0.29 1U u 0.5 0.5 1U u
112 PW-MW-112-040330 30-Mar-04 REG 0.3 0.3 1U U 0.29 0.29 1U u 0.5 0.5 1U U
112 PW-MW-112-040714 14-Jul-04 REG 0.3 0.3 1U u 0.29 0.29 1U u 0.5 0.5 1U u
112 PW-MW-112-040915 15-Sep-04 REG 0.3 0.3 1U U 0.29 0.29 1U u 0.5 0.5 1U U
112 PW-MW-112-041216 16-Dec-04 REG 0.3 0.3 1U U 0.29 0.29 1U U 0.5 0.5 1U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Table 3-1

Shaw Environmental, Inc.

00045829

Parameter Dichlorodifluoromethane Ethyl Methacrylate Ethylbenzene

Units ug/L ug/L ug/L

CAS Number 75-71-8 97-63-2 100-41-4

Location Sample Date Type Result MDL RLimit LQ VQ [ Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ

110 PW-MW-110-031203 3-Dec-03 REG 0.43 0.43 1U u 1 1 5U U 0.21 0.21 1U u
110 PW-MW-110-040331 31-Mar-04 REG 0.43 0.43 1U u 1 1 5U u 0.21 0.21 1U u
110 PW-MW-110-040715 15-Jul-04 REG 0.43 0.43 1U u 1 1 5U U 0.21 0.21 1U u
110 PW-MW-110-040915 15-Sep-04 REG 0.43 0.43 1U u 1 1 5U u 0.21 0.21 1U u
110 PW-MW-110-041216 16-Dec-04 REG 0.43 0.43 1U u 1 1 5U u 0.21 0.21 1U u
111 PW-MW-111-031204 4-Dec-03 REG 0.43 0.43 1U u 1 1 5U u 0.21 0.21 1U u
111 PW-MW-111-040331 31-Mar-04 REG 0.43 0.43 1U u 1 1 5U U 0.21 0.21 1U u
111 PW-MW-111-040715 15-Jul-04 REG 0.43 0.43 1U u 1 1 5U u 0.21 0.21 1U u
111 PW-MW-111-041216 16-Dec-04 REG 0.43 0.43 1U u 1 1 5U U 0.21 0.21 1U u
112 PW-MW-112-031204 4-Dec-03 REG 0.43 0.43 1U u 1 1 5U u 0.21 0.21 1U u
112 PW-MW-112-040330 30-Mar-04 REG 0.43 0.43 1U u 1 1 5U U 0.21 0.21 1U u
112 PW-MW-112-040714 14-Jul-04 REG 0.43 0.43 1U u 1 1 5U u 0.21 0.21 1U u
112 PW-MW-112-040915 15-Sep-04 REG 0.43 0.43 1U u 1 1 5U U 0.21 0.21 1U u
112 PW-MW-112-041216 16-Dec-04 REG 0.43 0.43 1U U 1 1 5U 9] 0.21 0.21 1U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1

Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Shaw Environmental, Inc.

00045830

Parameter Hexachlorobutadiene lodomethane Methacrylonitrile

Units ug/L ug/L ug/L

CAS Number 87-68-3 74-88-4 126-98-7

Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ [ Result MDL RLimit LQ VQ

110 PW-MW-110-031203 3-Dec-03 REG 0.31 0.31 1U U 1.88 1.88 5U u 1.01 1.01 5U u
110 PW-MW-110-040331 31-Mar-04 REG 0.31 0.31 1U u 1.88 1.88 5U u 1.01 1.01 5U u
110 PW-MW-110-040715 15-Jul-04 REG 0.31 0.31 1U U 1.88 1.88 5U u 1.01 1.01 5U u
110 PW-MW-110-040915 15-Sep-04 REG 0.31 0.31 1U u 1.88 1.88 5U u 1.01 1.01 5U u
110 PW-MW-110-041216 16-Dec-04 REG 0.31 0.31 1U U 1.88 1.88 5U u 1.01 1.01 5U u
111 PW-MW-111-031204 4-Dec-03 REG 0.31 0.31 1U u 1.88 1.88 5U u 1.01 1.01 5U u
111 PW-MW-111-040331 31-Mar-04 REG 0.31 0.31 1U U 1.88 1.88 5U u 1.01 1.01 5U u
111 PW-MW-111-040715 15-Jul-04 REG 0.31 0.31 1U u 1.88 1.88 5U u 1.01 1.01 5U u
111 PW-MW-111-041216 16-Dec-04 REG 0.31 0.31 1U u 1.88 1.88 5U u 1.01 1.01 5U U
112 PW-MW-112-031204 4-Dec-03 REG 0.31 0.31 1U u 1.88 1.88 5U u 1.01 1.01 5U u
112 PW-MW-112-040330 30-Mar-04 REG 0.31 0.31 1U u 1.88 1.88 5U u 1.01 1.01 5U U
112 PW-MW-112-040714 14-Jul-04 REG 0.31 0.31 1U u 1.88 1.88 5U u 1.01 1.01 5U u
112 PW-MW-112-040915 15-Sep-04 REG 0.31 0.31 1U u 1.88 1.88 5U u 1.01 1.01 5U U
112 PW-MW-112-041216 16-Dec-04 REG 0.31 0.31 1U 9] 1.88 1.88 5U U 1.01 1.01 5U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Table 3-1

Shaw Environmental, Inc.

00045831

Parameter Methyl isobutyl ketone Methyl Methacrolate Methylene chloride

Units ug/L ug/L ug/L

CAS Number 108-10-1 80-62-6 75-09-2

Location Sample Date Type Result MDL RLimit LQ VQ [ Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ

110 PW-MW-110-031203 3-Dec-03 REG 1.78 178 5U u 111 111 5U U 19 19 2U u
110 PW-MW-110-040331 31-Mar-04 REG 1.78 178 5U u 111 111 5U u 19 19 2U u
110 PW-MW-110-040715 15-Jul-04 REG 1.78 1.78 5U u 111 111 5U U 19 19 2U u
110 PW-MW-110-040915 15-Sep-04 REG 1.78 178 5U u 111 111 5U u 19 19 2U u
110 PW-MW-110-041216 16-Dec-04 REG 1.78 178 5U u 111 111 5U U 19 19 2U u
111 PW-MW-111-031204 4-Dec-03 REG 1.78 178 5U u 111 111 5U u 19 19 2U u
111 PW-MW-111-040331 31-Mar-04 REG 1.78 1.78 5U u 111 111 5U U 19 19 2U u
111 PW-MW-111-040715 15-Jul-04 REG 1.78 178 5U u 111 111 5U u 19 19 2U u
111 PW-MW-111-041216 16-Dec-04 REG 1.78 1.78 5U u 111 111 5U U 19 19 2U u
112 PW-MW-112-031204 4-Dec-03 REG 1.78 178 5U u 111 111 5U u 19 19 2U u
112 PW-MW-112-040330 30-Mar-04 REG 1.78 1.78 5U u 111 111 5U u 19 19 2U u
112 PW-MW-112-040714 14-Jul-04 REG 1.78 178 5U u 111 111 5U u 3.29 19 21 J
112 PW-MW-112-040915 15-Sep-04 REG 1.78 1.78 5U u 111 111 5U u 19 19 2U u
112 PW-MW-112-041216 16-Dec-04 REG 1.78 178 5U U 111 111 5U 9] 19 19 2U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1

Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Shaw Environmental, Inc.

00045832

Parameter Naphthalene Propionitrile Styrene Tetrachloroethene

Units ug/L ug/L ug/L ug/L

CAS Number 91-20-3 107-12-0 100-42-5 127-18-4

Location Sample Date Type | Result MDL  RLimit LQ VQ | Result MDL RLimit LQ VOQ [ Result MDL RLimit LQ VQ| Result MDL RLimit LQ VQ

110 PW-MW-110-031203 3-Dec-03 REG 0.26 0.26 1U U 1.22 122 5U U 0.25 0.25 11U U 0.33 0.33 1U U
110 PW-MW-110-040331 31-Mar-04 REG 0.26 0.26 1U u 1.22 1.22 5U u 0.25 0.25 11U u 0.33 0.33 11U u
110 PW-MW-110-040715 15-Jul-04 REG 0.26 0.26 1U U 1.22 122 5U U 0.25 0.25 11U U 0.33 0.33 11U U
110 PW-MW-110-040915 15-Sep-04 REG 0.26 0.26 1U u 1.22 122 5U u 0.25 0.25 11U u 0.33 0.33 11U u
110 PW-MW-110-041216 16-Dec-04 REG 0.26 0.26 1U U 1.22 122 5U u 0.25 0.25 11U U 0.33 0.33 11U U
111 PW-MW-111-031204 4-Dec-03 REG 0.26 0.26 1U u 1.22 122 5U u 0.25 0.25 11U u 0.33 0.33 11U U
111 PW-MW-111-040331 31-Mar-04 REG 0.26 0.26 1U U 1.22 122 5U U 0.25 0.25 11U U 0.33 0.33 11U U
111 PW-MW-111-040715 15-Jul-04 REG 0.26 0.26 1U u 1.22 122 5U u 0.25 0.25 11U u 0.33 0.33 11U u
111 PW-MW-111-041216 16-Dec-04 REG 0.26 0.26 1U U 1.22 122 5U U 0.25 0.25 11U U 0.33 0.33 11U U
112 PW-MW-112-031204 4-Dec-03 REG 0.26 0.26 1U u 1.22 1.22 5U u 0.25 0.25 11U u 0.33 0.33 11U u
112 PW-MW-112-040330 30-Mar-04 REG 0.26 0.26 1U U 1.22 122 5U u 0.25 0.25 11U U 0.33 0.33 11U U
112 PW-MW-112-040714 14-Jul-04 REG 0.26 0.26 1U u 1.22 122 5U u 0.25 0.25 11U u 0.33 0.33 11U u
112 PW-MW-112-040915 15-Sep-04 REG 0.26 0.26 1U U 1.22 122 5U u 0.25 0.25 11U U 0.33 0.33 11U U
112 PW-MW-112-041216 16-Dec-04 REG 0.26 0.26 1U U 1.22 1.22 5U 9] 0.25 0.25 1U U 0.33 0.33 1U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1

Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Shaw Environmental, Inc.

00045833

Parameter Toluene trans-1,2-Dichloroethene trans-1,3-Dichloropropene
Units ug/L ug/L ugl/L
CAS Number 108-88-3 156-60-5 10061-02-6
Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 0.39 0.39 1U U 0.37 0.37 1U U 0.29 0.29 1U U
110 PW-MW-110-040331 31-Mar-04 REG 0.39 0.39 1U u 0.37 0.37 1U U 0.29 0.29 1U u
110 PW-MW-110-040715 15-Jul-04 REG 0.39 0.39 1U U 0.37 0.37 1U u 0.29 0.29 1U U
110 PW-MW-110-040915 15-Sep-04 REG 0.39 0.39 1U u 0.37 0.37 1U U 0.29 0.29 1U U
110 PW-MW-110-041216 16-Dec-04 REG 0.39 0.39 11U U 0.37 0.37 1U u 0.29 0.29 1U U
111 PW-MW-111-031204 4-Feb-03 REG 0.39 0.39 1uU U 0.37 0.37 1U U 0.29 0.29 1U u
111 PW-MW-111-040331 31-Mar-04 REG 0.39 0.39 1U U 0.37 0.37 1U U 0.29 0.29 1U U
111 PW-MW-111-040715 15-Jul-04 REG 0.39 0.39 1uU U 0.37 0.37 1U U 0.29 0.29 1U U
111 PW-MW-111-041216 16-Dec-04 REG 0.39 0.39 11U U 0.37 0.37 1U u 0.29 0.29 1U U
112 PW-MW-112-031204 4-Dec-03 REG 0.39 0.39 1uU u 0.37 0.37 1U U 0.29 0.29 1U U
112 PW-MW-112-040330 30-Mar-04 REG 0.39 0.39 1U u 0.37 0.37 1U u 0.29 0.29 1U U
112 PW-MW-112-040714 14-Jul-04 REG 0.39 0.39 1uU U 0.37 0.37 1U U 0.29 0.29 1U U
112 PW-MW-112-040915 15-Sep-04 REG 0.39 0.39 1U U 0.37 0.37 1U U 0.29 0.29 1U U
112 PW-MW-112-041216 16-Dec-04 REG 0.39 0.39 1U U 0.37 0.37 1U U 0.29 0.29 1U U
Footnotes are shown on last page.
TERC No. DACA56-94-D-0020, TO No. 109 Shaw Project No. 845714
Longhorn Army Ammunition Plant, Karnack, Texas Page 33 of 59 June 2007




Evaluation of Perimeter Well Data for Use as Groundwater Background

Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Table 3-1

Shaw Environmental, Inc.

00045834

Parameter trans-1,4-Dichloro-2-butene Trichloroethene Trichlorofluoromethane
Units ugl/L ug/L ug/L
CAS Number 110-57-6 79-01-6 75-69-4
Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 1.17 1.17 5U U 0.36 0.36 1U U 05 05 1U U
110 PW-MW-110-040331 31-Mar-04 REG 1.17 1.17 5U u 0.36 0.36 1U U 05 05 1uU u
110 PW-MW-110-040715 15-Jul-04 REG 1.17 1.17 5U U 0.36 0.36 1U U 05 05 1U U
110 PW-MW-110-040915 15-Sep-04 REG 1.17 1.17 5U u 0.36 0.36 1U U 05 05 1uU u
110 PW-MW-110-041216 16-Dec-04 REG 1.17 1.17 5U U 0.36 0.36 1U u 05 05 1U U
111 PW-MW-111-031204 4-Feb-03 REG 1.17 1.17 5U U 0.36 0.36 1U U 05 05 1uU u
111 PW-MW-111-040331 31-Mar-04 REG 1.17 1.17 5U U 0.36 0.36 1U u 05 05 1U U
111 PW-MW-111-040715 15-Jul-04 REG 1.17 1.17 5U U 0.36 0.36 1U U 05 05 1uU u
111 PW-MW-111-041216 16-Dec-04 REG 1.17 1.17 5U U 0.36 0.36 1U U 05 05 1U U
112 PW-MW-112-031204 4-Dec-03 REG 1.17 1.17 5U U 0.36 0.36 1U U 05 05 1uU u
112 PW-MW-112-040330 30-Mar-04 REG 117 1.17 5U U 0.36 0.36 1U U 05 05 1U u
112 PW-MW-112-040714 14-Jul-04 REG 1.17 1.17 5U u 0.36 0.36 1U U 05 05 1U U
112 PW-MW-112-040915 15-Sep-04 REG 1.17 1.17 5U U 0.36 0.36 1U u 05 05 1U U
112 PW-MW-112-041216 16-Dec-04 REG 1.17 1.17 5U U 0.36 0.36 1U U 0.5 0.5 1U U
Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - VOCs

Table 3-1

Shaw Environmental, Inc.

00045835

Parameter Vinyl acetate Vinyl chloride Xylenes, Total
Units ug/L ug/L ug/L
CAS Number 108-05-4 75-01-4 1330-20-7
Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 1.32 1.32 5U U 0.55 0.55 1U U 0.25 0.25 1U V]
110 PW-MW-110-040331 31-Mar-04 REG 1.32 1.32 5U U 0.55 0.55 1U U 0.25 0.25 1U V]
110 PW-MW-110-040715 15-Jul-04  REG 1.32 1.32 5U U 0.55 0.55 1U U 0.25 0.25 1U V]
110 PW-MW-110-040915 15-Sep-04 REG 1.32 1.32 5U U 0.55 0.55 1U U 0.25 0.25 1U V]
110 PW-MW-110-041216 16-Dec-04 REG 1.32 1.32 5U U 0.55 0.55 1U U 0.25 0.25 1U V]
111 PW-MW-111-031204 4-Feb-03 REG 1.32 1.32 5U U 0.55 0.55 1U U 0.25 0.25 1U V]
111 PW-MW-111-040331 31-Mar-04 REG 1.32 1.32 5U U 0.55 0.55 1U U 0.25 0.25 1U V]
111 PW-MW-111-040715 15-Jul-04  REG 1.32 1.32 5U U 0.55 0.55 1U U 0.25 0.25 1U V]
111 PW-MW-111-041216 16-Dec-04 REG 1.32 1.32 5U U 0.55 0.55 1U U 0.25 0.25 1U V]
112 PW-MW-112-031204 4-Dec-03 REG 1.32 1.32 5U U 0.55 0.55 1U U 0.25 0.25 11U V]
112 PW-MW-112-040330 30-Mar-04 REG 1.32 1.32 5U U 0.55 0.55 1U U 0.25 0.25 1U V]
112 PW-MW-112-040714 14-Jul-04  REG 1.32 1.32 5U U 0.55 0.55 1U U 0.25 0.25 1U V]
112 PW-MW-112-040915 15-Sep-04 REG 1.32 1.32 5U U 0.55 0.55 1U U 0.25 0.25 1U V]
112 PW-MW-112-041216 16-Dec-04 REG 1.32 1.32 5U U 0.55 0.55 1U U 0.25 0.25 1U U
Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045836
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs

Parameter 1,2,4,5-Tetrachloro-benzene 2,3,4,6-Tetrachlorophenol 2,4,5-Trichlorophenol

Units ug/L ug/L ug/L

CAS Number 95-94-3 58-90-2 95-95-4

Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ

110 PW-MW-110-031203 3-Dec-03 REG 121 121 10U U 1.39 1.39 10U U 0.97 0.97 10U U
110 PW-MW-110-040331 31-Mar-04 REG 1.15 1.15 9.52 U U 1.32 1.32 9.52 U U 0.924 0.924 952 U u
110 PW-MW-110-040715 15-Jul-04 REG 1.16 1.16 9.62 U U 1.34 134 9.62 U u 0.933 0.933 9.62 U U
110 PW-MW-110-040915 15-Sep-04 REG 119 1.19 9.8 U U 1.36 1.36 9.8 U u 0.951 0.951 98 U 0]
111 PW-MW-111-031204 4-Dec-03 REG 121 121 10U U 1.39 1.39 10U u 0.97 0.97 10U U
111 PW-MW-111-040331 31-Mar-04 REG 1.14 1.14 943U U 131 131 9.43 U U 0.915 0.915 9.43 U U
111 PW-MW-111-040715 15-Jul-04 REG 117 117 971U U 135 135 9.71 U UL 0.942 0.942 9.71 U UL
112 PW-MW-112-031204 4-Dec-03 REG 119 1.19 9.8 U U 1.36 1.36 9.8 U 0] 0.951 0.951 9.8 U U
112 PW-MW-112-040330 30-Mar-04 REG 114 1.14 943U U 131 131 943 U U 0.915 0.915 943 U u
112 PW-MW-112-040714 14-Jul-04 REG 1.16 1.16 9.62 U U 1.34 134 9.62 U 0] 0.933 0.933 9.62 U u
112 PW-MW-112-040915 15-Sep-04 REG 113 1.13 9.35U U 13 13 9.35 U U 0.907 0.907 9.35 U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045837
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs
Parameter 2,4,6-Trichlorophenol 2,4-Dichlorophenol 2,4-Dimethylphenol
Units ug/L ug/L ug/L
CAS Number 88-06-2 120-83-2 105-67-9
Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 0.39 0.39 10U U 0.47 0.47 10U U 0.47 0.47 10U U
110 PW-MW-110-040331 31-Mar-04 REG 0.371 0.371 9.52 U U 0.448 0.448 9.52 U U 0.448 0.448 9.52 U U
110 PW-MW-110-040715 15-Jul-04 REG 0.375 0.375 9.62 U U 0.452 0.452 9.62 U U 0.452 0.452 9.62 U U
110 PW-MW-110-040915 15-Sep-04 REG 0.382 0.382 9.8 U U 0.461 0.461 9.8 U U 0.461 0.461 9.8 U U
111 PW-MW-111-031204 4-Dec-03 REG 0.39 0.39 10U U 0.47 0.47 10U U 0.47 0.47 10U U
111 PW-MW-111-040331 31-Mar-04 REG 0.368 0.368 943U U 0.443 0.443 943U U 0.443 0.443 943U U
111 PW-MW-111-040715 15-Jul-04 REG 0.379 0.379 971U uiL 0.456 0.456 971U uiL 0.456 0.456 971U uJL
112 PW-MW-112-031204 4-Dec-03 REG 0.382 0.382 9.8 U U 0.461 0.461 9.8 U U 0.461 0.461 928 U U
112 PW-MW-112-040330 30-Mar-04 REG 0.368 0.368 943U U 0.443 0.443 943U U 0.443 0.443 943U U
112 PW-MW-112-040714 14-Jul-04 REG 0.375 0.375 9.62 U U 0.452 0.452 9.62 U U 0.452 0.452 9.62 U U
112 PW-MW-112-040915 15-Sep-04 REG 0.364 0.364 9.35U U 0.439 0.439 9.35U U 0.439 0.439 9.35U U
Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045838
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs
Parameter 2,4-Dinitrophenol 2,4-Dinitrotoluene 2,6-Dichlorophenol
Units ug/L ug/L ug/L
CAS Number 51-28-5 121-14-2 87-65-0
Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 5 5 20U U 0.7 0.7 10U U 0.88 0.88 10U u
110 PW-MW-110-040331 31-Mar-04 REG 4.76 4.76 19U u 0.667 0.667 9.52 U 0] 0.838 0.838 9.52 U U
110 PW-MW-110-040715 15-Jul-04 REG 481 481 192 U u 0.673 0.673 9.62 U u 0.846 0.846 9.62 U U
110 PW-MW-110-040915 15-Sep-04 REG 4.9 49 19.6 U U 0.686 0.686 9.8 U U 0.863 0.863 9.8 U u
111 PW-MW-111-031204 4-Dec-03 REG 5 5 20U U 0.7 0.7 10U U 0.88 0.88 10U u
111 PW-MW-111-040331 31-Mar-04 REG 4.72 4.72 189 U U 0.66 0.66 9.43 U 0] 0.83 0.83 9.43 U U
111 PW-MW-111-040715 15-Jul-04 REG 4.85 485 194 U UL 0.68 0.68 9.71 U U 0.854 0.854 9.71 U UL
112 PW-MW-112-031204 4-Dec-03 REG 49 49 19.6 U 0] 0.686 0.686 9.8 U U 0.863 0.863 9.8 U U
112 PW-MW-112-040330 30-Mar-04 REG 472 472 189 U U 0.66 0.66 943 U U 0.83 0.83 943 U U
112 PW-MW-112-040714 14-Jul-04 REG 481 481 192 U U 0.673 0.673 9.62 U U 0.846 0.846 9.62 U U
112 PW-MW-112-040915 15-Sep-04 REG 4.67 4.67 18.7U U 0.654 0.654 9.35 U U 0.822 0.822 9.35 U U
Footnotes are shown on last page.
TERC No. DACA56-94-D-0020, TO No. 109 Shaw Project No. 845714
Longhorn Army Ammunition Plant, Karnack, Texas Page 38 of 59 June 2007



Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045839
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs
Parameter 2,6-Dinitrotoluene 2-Chloronaphthalene 2-Chlorophenol
Units ug/L ug/L ug/L
CAS Number 606-20-2 91-58-7 95-57-8
Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 05 05 10U U 04 04 1U U 0.41 0.41 10U U
110 PW-MW-110-040331 31-Mar-04 REG 0.476 0.476 9.52 U U 0.381 0.381 0.952 U U 0.39 0.39 9.52 U U
110 PW-MW-110-040715 15-Jul-04 REG 0.481 0.481 9.62 U U 0.385 0.385 0.962 U U 0.394 0.394 9.62 U U
110 PW-MW-110-040915 15-Sep-04 REG 0.49 0.49 9.8 U U 0.392 0.392 098 U U 0.402 0.402 9.8 U U
111 PW-MW-111-031204 4-Dec-03 REG 05 05 10U U 04 04 1U U 0.41 0.41 10U U
111 PW-MW-111-040331 31-Mar-04 REG 0.472 0.472 943U U 0.377 0.377 0.943 U U 0.387 0.387 943U U
111 PW-MW-111-040715 15-Jul-04 REG 0.485 0.485 971U U 0.388 0.388 0971 U U 0.398 0.398 971U uiL
112 PW-MW-112-031204 4-Dec-03 REG 0.49 0.49 9.8 U U 0.392 0.392 098 U U 0.402 0.402 9.8 U U
112 PW-MW-112-040330 30-Mar-04 REG 0.472 0.472 943U U 0.377 0.377 0.943 U U 0.387 0.387 943U U
112 PW-MW-112-040714 14-Jul-04 REG 0.481 0.481 9.62 U U 0.385 0.385 0.962 U U 0.394 0.394 9.62 U U
112 PW-MW-112-040915 15-Sep-04 REG 0.467 0.467 9.35U U 0.374 0.374 0.935 U U 0.383 0.383 9.35U U
Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045840
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs
Parameter 2-Methylnaphthalene 2-Methylphenol 2-Nitroaniline
Units ug/L ug/L ug/L
CAS Number 91-57-6 95-48-7 88-74-4
Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 0.5 0.5 1U U 0.45 0.45 10U U 0.64 0.64 10U U
110 PW-MW-110-040331 31-Mar-04 REG 0.476 0.476 0.952 U U 0.429 0.429 952U U 0.61 0.61 952U U
110 PW-MW-110-040715 15-Jul-04 REG 0.481 0.481 0.962 U U 0.433 0.433 9.62 U U 0.615 0.615 9.62 U U
110 PW-MW-110-040915 15-Sep-04 REG 0.49 0.49 0.98 U U 0.441 0.441 928U U 0.627 0.627 928 U U
111 PW-MW-111-031204 4-Dec-03 REG 0.5 0.5 1U U 0.45 0.45 10U U 0.64 0.64 10U U
111 PW-MW-111-040331 31-Mar-04 REG 0.472 0.472 0.943 U U 0.425 0.425 943U U 0.604 0.604 943U U
111 PW-MW-111-040715 15-Jul-04 REG 0.485 0.485 0971 U U 0.437 0.437 9.71 U UL 0.621 0.621 9.71 U U
112 PW-MW-112-031204 4-Dec-03 REG 0.49 0.49 0.98 U U 0.441 0.441 928U U 0.627 0.627 928 U U
112 PW-MW-112-040330 30-Mar-04 REG 0.472 0.472 0.943 U U 0.425 0.425 943 U U 0.604 0.604 943U U
112 PW-MW-112-040714 14-Jul-04 REG 0.481 0.481 0.962 U U 0.433 0.433 9.62 U U 0.615 0.615 9.62 U U
112 PW-MW-112-040915 15-Sep-04 REG 0.467 0.467 0.935 U U 0.421 0.421 9.35 U U 0.598 0.598 9.35U U
Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045841
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs
Parameter 2-Nitrophenol 3,3-Dichlorobenzidine 3,3-Dimethylbenzidine
Units ug/L ug/L ug/L
CAS Number 88-75-5 91-94-1 119-93-7
Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 0.59 0.59 10U U 0.51 0.51 10U U 171 171 10U U
110 PW-MW-110-040331 31-Mar-04 REG 0.562 0.562 9.52 U U 0.486 0.486 9.52 U uJ 1.63 1.63 9.52 U 0]
110 PW-MW-110-040715 15-Jul-04 REG 0.567 0.567 9.62 U U 0.49 0.49 9.62 U U 1.64 1.64 9.62 U U
110 PW-MW-110-040915 15-Sep-04 REG 0.578 0.578 9.8 U U 0.5 0.5 9.8 U U 1.68 1.68 9.8 U U
111 PW-MW-111-031204 4-Dec-03 REG 0.59 0.59 10U U 0.51 0.51 10U U 171 171 10U U
111 PW-MW-111-040331 31-Mar-04 REG 0.557 0.557 943U U 0.481 0.481 943U uJ 161 161 9.43 U U
111 PW-MW-111-040715 15-Jul-04 REG 0.573 0.573 971U uiL 0.495 0.495 971U U 1.66 1.66 9.71 U U
112 PW-MW-112-031204 4-Dec-03 REG 0.578 0.578 928 U U 0.5 0.5 9.8 U U 1.68 1.68 9.8 U 0]
112 PW-MW-112-040330 30-Mar-04 REG 0.557 0.557 943U U 0.481 0.481 943U U 161 1.61 943 U U
112 PW-MW-112-040714 14-Jul-04 REG 0.567 0.567 9.62 U U 0.49 0.49 9.62 U U 1.64 1.64 9.62 U 0]
112 PW-MW-112-040915 15-Sep-04 REG 0.551 0.551 9.35U U 0.477 0.477 9.35U U 1.6 1.6 9.35 U U
Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045842
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs
Parameter 3-Nitroaniline 4,6-Dinitro-2-methylphenol 4-Bromophenyl phenyl ether
Units ug/L ug/L ug/L
CAS Number 99-09-2 534-52-1 101-55-3
Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 1 1 10U U 1 1 10U U 1.22 122 10U U
110 PW-MW-110-040331 31-Mar-04 REG 0.952 0.952 9.52 U U 0.952 0.952 9.52 U U 1.16 1.16 9.52 U U
110 PW-MW-110-040715 15-Jul-04 REG 0.962 0.962 9.62 U U 0.962 0.962 9.62 U U 117 117 9.62 U U
110 PW-MW-110-040915 15-Sep-04 REG 0.98 0.98 9.8 U U 0.98 0.98 9.8 U U 12 1.2 9.8 U U
111 PW-MW-111-031204 4-Dec-03 REG 1 1 10U U 1 1 10U U 122 122 10U u
111 PW-MW-111-040331 31-Mar-04 REG 0.943 0.943 943U U 0.943 0.943 943U U 1.15 1.15 9.43 U U
111 PW-MW-111-040715 15-Jul-04 REG 0.971 0.971 971U U 0.971 0.971 971U uiL 1.18 1.18 9.71 U U
112 PW-MW-112-031204 4-Dec-03 REG 0.98 0.98 9.8 U u 0.98 0.98 9.8 U U 12 12 9.8 U U
112 PW-MW-112-040330 30-Mar-04 REG 0.943 0.943 943U U 0.943 0.943 943U U 1.15 115 943 U U
112 PW-MW-112-040714 14-Jul-04 REG 0.962 0.962 9.62 U U 0.962 0.962 9.62 U U 117 117 9.62 U U
112 PW-MW-112-040915 15-Sep-04 REG 0.935 0.935 9.35U U 0.935 0.935 9.35U U 1.14 1.14 9.35 U 9]
Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045843
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs
Parameter 4-Chloro-3-methylphenol 4-Chloroaniline 4-Chlorophenyl phenyl ether
Units ug/L ug/L ug/L
CAS Number 59-50-7 106-47-8 7005-72-3
Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 0.69 0.69 10U U 11 11 10U u 0.84 0.84 10U U
110 PW-MW-110-040331 31-Mar-04 REG 0.657 0.657 9.52 U U 1.05 1.05 9.52 U 0] 0.8 0.8 9.52 U U
110 PW-MW-110-040715 15-Jul-04 REG 0.663 0.663 9.62 U U 1.06 1.06 9.62 U U 0.808 0.808 9.62 U U
110 PW-MW-110-040915 15-Sep-04 REG 0.676 0.676 9.8 U U 1.08 1.08 9.8 U 0] 0.824 0.824 9.8 U u
111 PW-MW-111-031204 4-Dec-03 REG 0.69 0.69 10U U 11 11 10U u 0.84 0.84 10U u
111 PW-MW-111-040331 31-Mar-04 REG 0.651 0.651 943U U 1.04 1.04 9.43 U U 0.792 0.792 9.43 U U
111 PW-MW-111-040715 15-Jul-04 REG 0.67 0.67 971U uiL 1.07 1.07 9.71 U U 0.816 0.816 9.71 U U
112 PW-MW-112-031204 4-Dec-03 REG 0.676 0.676 928 U U 1.08 1.08 9.8 U u 0.824 0.824 9.8 U u
112 PW-MW-112-040330 30-Mar-04 REG 0.651 0.651 943U U 1.04 1.04 943 U U 0.792 0.792 943 U U
112 PW-MW-112-040714 14-Jul-04 REG 0.663 0.663 9.62 U U 1.06 1.06 9.62 U 0] 0.808 0.808 9.62 U U
112 PW-MW-112-040915 15-Sep-04 REG 0.645 0.645 9.35U U 1.03 1.03 9.35 U U 0.785 0.785 9.35 U U
Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045844
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs
Parameter 4-Methylphenol 4-Nitroaniline 4-Nitrophenol
Units ug/L ug/L ug/L
CAS Number 106-44-5 100-01-6 100-02-7
Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 0.59 0.59 10U U 0.67 0.67 10U U 5 5 10U u
110 PW-MW-110-040331 31-Mar-04 REG 0.562 0.562 952U U 0.638 0.638 952U U 4.76 4.76 9.52 U V]
110 PW-MW-110-040715 15-Jul-04 REG 0.567 0.567 9.62 U U 0.644 0.644 9.62 U U 481 4.81 9.62 U uJ
110 PW-MW-110-040915 15-Sep-04 REG 0.578 0.578 928U U 0.657 0.657 928U U 49 4.9 9.8 U V]
111 PW-MW-111-031204 4-Dec-03 REG 0.59 0.59 10U U 0.67 0.67 10U U 5 5 10U u
111 PW-MW-111-040331 31-Mar-04 REG 0.557 0.557 943U U 0.632 0.632 943U U 4.72 4.72 943 U V]
111 PW-MW-111-040715 15-Jul-04 REG 0.573 0.573 9.71 U UL 0.65 0.65 9.71 U U 4.85 4.85 9.71 U UL
112 PW-MW-112-031204 4-Dec-03 REG 0.578 0.578 9.8 U U 0.657 0.657 928U U 49 4.9 9.8 U V]
112 PW-MW-112-040330 30-Mar-04 REG 0.557 0.557 943U U 0.632 0.632 943 U uJ 4.72 4.72 943 U u
112 PW-MW-112-040714 14-Jul-04 REG 0.567 0.567 9.62 U U 0.644 0.644 9.62 U U 481 4.81 9.62 U V]
112 PW-MW-112-040915 15-Sep-04 REG 0.551 0.551 9.35 U U 0.626 0.626 9.35U U 4.67 4.67 9.35 U 9]
Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045845
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs
Parameter Acenaphthylene Acetophenone Aniline
Units ug/L ug/L ug/L
CAS Number 208-96-8 98-86-2 62-53-3
Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 05 05 1U U 0.37 0.37 10U U 161 1.61 10U u
110 PW-MW-110-040331 31-Mar-04 REG 0.476 0.476 0.952 U U 0.352 0.352 9.52 U U 1.53 153 9.52 U 0]
110 PW-MW-110-040715 15-Jul-04 REG 0.481 0.481 0.962 U U 0.356 0.356 9.62 U U 1.55 155 9.62 U U
110 PW-MW-110-040915 15-Sep-04 REG 0.49 0.49 098 U U 0.363 0.363 9.8 U U 1.58 1.58 98 U u
111 PW-MW-111-031204 4-Dec-03 REG 05 05 1U U 0.37 0.37 10U U 161 1.61 10U u
111 PW-MW-111-040331 31-Mar-04 REG 0.472 0.472 0.943 U U 0.349 0.349 943U U 1.52 152 9.43 U u
111 PW-MW-111-040715 15-Jul-04 REG 0.485 0.485 0971 U U 0.359 0.359 971U U 1.56 1.56 9.71 U u
112 PW-MW-112-031204 4-Dec-03 REG 0.49 0.49 098 U U 0.363 0.363 9.8 U U 1.58 1.58 9.8 U U
112 PW-MW-112-040330 30-Mar-04 REG 0.472 0.472 0.943 U U 0.349 0.349 943U U 1.52 152 943 U U
112 PW-MW-112-040714 14-Jul-04 REG 0.481 0.481 0.962 U U 0.356 0.356 9.62 U U 1.55 155 9.62 U 0]
112 PW-MW-112-040915 15-Sep-04 REG 0.467 0.467 0935 U U 0.346 0.346 9.35U U 15 15 9.35 U U
Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045846
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs
Parameter Anthracene Benzo(a)anthracene Benzo(a)pyrene
Units ug/L ug/L ug/L
CAS Number 120-12-7 56-55-3 50-32-8
Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 05 0.5 1U U 05 05 1U U 05 05 1U U
110 PW-MW-110-040331 31-Mar-04 REG 0.476 0.476 0.952 U u 0.476 0.476 0.952 U U 0.476 0.476 0.952 U U
110 PW-MW-110-040715 15-Jul-04 REG 0.481 0.481 0.962 U U 0.481 0.481 0.962 U U 0.481 0.481 0.962 U U
110 PW-MW-110-040915 15-Sep-04 REG 0.49 0.49 098 U U 0.49 0.49 098 U U 0.49 0.49 098 U U
111 PW-MW-111-031204 4-Dec-03 REG 05 05 1U U 05 05 1U U 05 05 1U U
111 PW-MW-111-040331 31-Mar-04 REG 0.472 0.472 0.943 U u 0.472 0.472 0.943 U U 0.472 0.472 0.943 U U
111 PW-MW-111-040715 15-Jul-04 REG 0.485 0.485 0971 U U 0.485 0.485 0971 U U 0.485 0.485 0971 U U
112 PW-MW-112-031204 4-Dec-03 REG 0.49 0.49 098 U U 0.49 0.49 098 U U 0.49 0.49 098 U U
112 PW-MW-112-040330 30-Mar-04 REG 0.472 0.472 0.943 U U 0.472 0.472 0.943 U U 0.472 0.472 0.943 U U
112 PW-MW-112-040714 14-Jul-04 REG 0.481 0.481 0.962 U U 0.481 0.481 0.962 U U 0.481 0.481 0.962 U U
112 PW-MW-112-040915 15-Sep-04 REG 0.467 0.467 0.935 U U 0.467 0.467 0.935 U U 0.467 0.467 0.935 U U
Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045847
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs
Parameter Benzo(b)fluoranthene Benzo(ghi)perylene Benzo(k)fluoranthene
Units ug/L ug/L ug/L
CAS Number 205-99-2 191-24-2 207-08-9
Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 05 0.5 1U U 05 05 1U U 05 05 1U U
110 PW-MW-110-040331 31-Mar-04 REG 0.476 0.476 0.952 U u 0.476 0.476 0.952 U U 0.476 0.476 0.952 U U
110 PW-MW-110-040715 15-Jul-04 REG 0.481 0.481 0.962 U U 0.481 0.481 0.962 U U 0.481 0.481 0.962 U U
110 PW-MW-110-040915 15-Sep-04 REG 0.49 0.49 098 U U 0.49 0.49 098 U U 0.49 0.49 098 U U
111 PW-MW-111-031204 4-Dec-03 REG 05 05 1U U 05 05 1U U 05 05 1U U
111 PW-MW-111-040331 31-Mar-04 REG 0.472 0.472 0.943 U u 0.472 0.472 0.943 U U 0.472 0.472 0.943 U U
111 PW-MW-111-040715 15-Jul-04 REG 0.485 0.485 0971 U U 0.485 0.485 0971 U U 0.485 0.485 0971 U U
112 PW-MW-112-031204 4-Dec-03 REG 0.49 0.49 098 U U 0.49 0.49 098 U U 0.49 0.49 098 U U
112 PW-MW-112-040330 30-Mar-04 REG 0.472 0.472 0.943 U U 0.472 0.472 0.943 U U 0.472 0.472 0.943 U U
112 PW-MW-112-040714 14-Jul-04 REG 0.481 0.481 0.962 U U 0.481 0.481 0.962 U U 0.481 0.481 0.962 U U
112 PW-MW-112-040915 15-Sep-04 REG 0.467 0.467 0.935 U U 0.467 0.467 0.935 U U 0.467 0.467 0.935 U U
Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs

TERC No. DACA56-94-D-0020, TO No. 109
Longhorn Army Ammunition Plant, Karnack, Texas

Parameter Benzyl Alcohol bis(2-Chloroethoxy)methane

Units ug/L ug/L

CAS Number 100-51-6 111-91-1

Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ

110 PW-MW-110-031203 3-Dec-03 REG 0.91 0.91 10U u 0.48 0.48 10U u
110 PW-MW-110-040331 31-Mar-04 REG 0.867 0.867 9.52 U V] 0.457 0.457 9.52 U U
110 PW-MW-110-040715 15-Jul-04 REG 0.875 0.875 9.62 U u 0.462 0.462 9.62 U u
110 PW-MW-110-040915 15-Sep-04 REG 0.892 0.892 9.8 U V] 0.471 0.471 9.8 U V]
111 PW-MW-111-031204 4-Dec-03 REG 0.91 0.91 10U u 0.48 0.48 10U u
111 PW-MW-111-040331 31-Mar-04 REG 0.858 0.858 943 U U 0.453 0.453 943 U U
111 PW-MW-111-040715 15-Jul-04 REG 0.883 0.883 9.71 U u 0.466 0.466 9.71 U u
112 PW-MW-112-031204 4-Dec-03 REG 0.892 0.892 9.8 U V] 0.471 0.471 9.8 U V]
112 PW-MW-112-040330 30-Mar-04 REG 0.858 0.858 943 U u 0.453 0.453 943 U u
112 PW-MW-112-040714 14-Jul-04 REG 0.875 0.875 9.62 U V] 0.462 0.462 9.62 U V]
112 PW-MW-112-040915 15-Sep-04 REG 0.85 0.85 9.35 U 9] 0.449 0.449 9.35 U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045849
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs

Parameter bis(2-Chloroethyl)ether bis(2-Ethylhexyl)phthalate Butyl benzyl phthalate

Units ug/L ug/L ug/L

CAS Number 111-44-4 117-81-7 85-68-7

Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ

110 PW-MW-110-031203 3-Dec-03 REG 137 1.37 10U U 13 13 10U U 0.68 0.68 10U U
110 PW-MW-110-040331 31-Mar-04 REG 13 13 9.52 U U 124 124 9.52 U U 0.648 0.648 9.52 U 0]
110 PW-MW-110-040715 15-Jul-04 REG 1.32 1.32 9.62 U U 1.25 125 9.62 U U 0.654 0.654 9.62 U U
110 PW-MW-110-040915 15-Sep-04 REG 1.34 134 9.8 U U 127 1.27 98 U 0] 0.667 0.667 9.8 U U
111 PW-MW-111-031204 4-Dec-03 REG 137 1.37 10U U 13 13 10U U 0.68 0.68 10U U
111 PW-MW-111-040331 31-Mar-04 REG 129 1.29 943U U 1.23 1.23 9.43 U U 0.642 0.642 9.43 U U
111 PW-MW-111-040715 15-Jul-04 REG 133 1.33 971U U 1.26 1.26 9.71 U U 0.66 0.66 9.71 U u
112 PW-MW-112-031204 4-Dec-03 REG 134 1.34 9.8 U U 127 1.27 9.8 U 0] 0.667 0.667 9.8 U u
112 PW-MW-112-040330 30-Mar-04 REG 129 1.29 943U U 1.23 123 943 U U 0.642 0.642 943 U U
112 PW-MW-112-040714 14-Jul-04 REG 1.32 1.32 9.62 U U 1.25 1.25 9.62 U u 0.654 0.654 9.62 U u
112 PW-MW-112-040915 15-Sep-04 REG 1.28 1.28 9.35U U 121 121 9.35 U U 0.636 0.636 9.35 U 9]

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045850
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs
Parameter Chlorobenzilate Chrysene Dibenzo(a,h)anthracene
Units ug/L ug/L ug/L
CAS Number 510-15-6 218-01-9 53-70-3
Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 0.63 0.63 10U U 05 05 1U U 05 05 1U U
110 PW-MW-110-040331 31-Mar-04 REG 0.6 0.6 9.52 U U 0.476 0.476 0.952 U U 0.476 0.476 0.952 U U
110 PW-MW-110-040715 15-Jul-04 REG 0.606 0.606 9.62 U U 0.481 0.481 0.962 U U 0.481 0.481 0.962 U U
110 PW-MW-110-040915 15-Sep-04 REG 0.618 0.618 9.8 U U 0.49 0.49 098 U U 0.49 0.49 0.98 U U
111 PW-MW-111-031204 4-Dec-03 REG 0.63 0.63 10U U 05 05 1U U 05 05 1U U
111 PW-MW-111-040331 31-Mar-04 REG 0.594 0.594 943U U 0.472 0.472 0.943 U U 0.472 0.472 0.943 U U
111 PW-MW-111-040715 15-Jul-04 REG 0.612 0.612 971U U 0.485 0.485 0971 U U 0.485 0.485 0971 U U
112 PW-MW-112-031204 4-Dec-03 REG 0.618 0.618 9.8 U U 0.49 0.49 098 U U 0.49 0.49 0.98 U U
112 PW-MW-112-040330 30-Mar-04 REG 0.594 0.594 943U U 0.472 0.472 0.943 U U 0.472 0.472 0.943 U U
112 PW-MW-112-040714 14-Jul-04 REG 0.606 0.606 9.62 U U 0.481 0.481 0.962 U U 0.481 0.481 0.962 U U
112 PW-MW-112-040915 15-Sep-04 REG 0.589 0.589 9.35U U 0.467 0.467 0.935 U U 0.467 0.467 0.935 U U
Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045851
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs
Parameter Dibenzofuran Diethyl phthalate Dimethyl phthalate
Units ug/L ug/L ug/L
CAS Number 132-64-9 84-66-2 131-11-3
Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 0.42 0.42 10U U 0.89 0.89 10U U 0.53 0.53 10U U
110 PW-MW-110-040331 31-Mar-04 REG 0.4 0.4 952U U 0.848 0.848 952U U 0.505 0.505 952U U
110 PW-MW-110-040715 15-Jul-04 REG 0.404 0.404 9.62 U U 0.856 0.856 9.62 U U 0.51 0.51 9.62 U U
110 PW-MW-110-040915 15-Sep-04 REG 0.412 0.412 928U U 0.873 0.873 928U U 0.52 0.52 928U U
111 PW-MW-111-031204 4-Dec-03 REG 0.42 0.42 10U U 0.89 0.89 10U U 0.53 0.53 10U U
111 PW-MW-111-040331 31-Mar-04 REG 0.396 0.396 943U U 0.84 0.84 943U U 0.5 0.5 943U U
111 PW-MW-111-040715 15-Jul-04 REG 0.408 0.408 9.71 U U 0.864 0.864 9.71 U U 0.515 0.515 9.71 U U
112 PW-MW-112-031204 4-Dec-03 REG 0.412 0.412 928U U 0.873 0.873 928U U 0.52 0.52 9.8 U U
112 PW-MW-112-040330 30-Mar-04 REG 0.396 0.396 943U U 0.84 0.84 943U U 0.5 0.5 943 U U
112 PW-MW-112-040714 14-Jul-04 REG 0.404 0.404 9.62 U U 0.856 0.856 9.62 U U 0.51 0.51 9.62 U U
112 PW-MW-112-040915 15-Sep-04 REG 0.393 0.393 9.35U U 0.832 0.832 9.35 U U 0.495 0.495 9.35U U
Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045852
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs
Parameter di-n-Butyl phthalate di-n-Octyl phthalate Diphenylamine
Units ug/L ug/L ug/L
CAS Number 84-74-2 117-84-0 122-39-4
Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 1 1 10U U 0.87 0.87 10U U 0.79 0.79 10U U
110 PW-MW-110-040331 31-Mar-04 REG 0.952 0.952 952 U U 0.829 0.829 952U U 0.752 0.752 952U U
110 PW-MW-110-040715 15-Jul-04 REG 0.962 0.962 9.62 U U 0.837 0.837 9.62 U U 0.76 0.76 9.62 U U
110 PW-MW-110-040915 15-Sep-04 REG 0.98 0.98 9.8 U U 0.853 0.853 928 U U 0.775 0.775 928U U
111 PW-MW-111-031204 4-Dec-03 REG 1.36 1 10J J 0.87 0.87 10U U 0.79 0.79 10U U
111 PW-MW-111-040331 31-Mar-04 REG 0.943 0.943 943U U 0.821 0.821 943U U 0.745 0.745 943U U
111 PW-MW-111-040715 15-Jul-04 REG 0.971 0.971 9.71 U U 0.845 0.845 9.71 U U 0.767 0.767 9.71 U U
112 PW-MW-112-031204 4-Dec-03 REG 0.98 0.98 928U U 0.853 0.853 928 U U 0.775 0.775 9.8 U U
112 PW-MW-112-040330 30-Mar-04 REG 0.943 0.943 943U U 0.821 0.821 943U U 0.745 0.745 943U U
112 PW-MW-112-040714 14-Jul-04 REG 0.962 0.962 9.62 U U 0.837 0.837 9.62 U U 0.76 0.76 9.62 U U
112 PW-MW-112-040915 15-Sep-04 REG 0.935 0.935 9.35 U U 0.813 0.813 9.35 U U 0.738 0.738 9.35U U
Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045853
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs
Parameter Ethyl methanesulfonate Fluoranthene Fluorene
Units ug/L ug/L ug/L
CAS Number 62-50-0 206-44-0 86-73-7
Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 0.98 0.98 10U U 05 05 1U U 05 05 1U U
110 PW-MW-110-040331 31-Mar-04 REG 0.933 0.933 9.52 U U 0.476 0.476 0.952 U U 0.476 0.476 0.952 U U
110 PW-MW-110-040715 15-Jul-04 REG 0.942 0.942 9.62 U U 0.481 0.481 0.962 U U 0.481 0.481 0.962 U U
110 PW-MW-110-040915 15-Sep-04 REG 0.961 0.961 9.8 U U 0.49 0.49 098 U U 0.49 0.49 0.98 U U
111 PW-MW-111-031204 4-Dec-03 REG 0.98 0.98 10U U 05 05 1U U 05 05 1U U
111 PW-MW-111-040331 31-Mar-04 REG 0.925 0.925 943U U 0.472 0.472 0.943 U U 0.472 0.472 0.943 U U
111 PW-MW-111-040715 15-Jul-04 REG 0.951 0.951 971U U 0.485 0.485 0971 U U 0.485 0.485 0971 U U
112 PW-MW-112-031204 4-Dec-03 REG 0.961 0.961 9.8 U U 0.49 0.49 098 U U 0.49 0.49 098 U U
112 PW-MW-112-040330 30-Mar-04 REG 0.925 0.925 943U U 0.472 0.472 0.943 U U 0.472 0.472 0.943 U U
112 PW-MW-112-040714 14-Jul-04 REG 0.942 0.942 9.62 U U 0.481 0.481 0.962 U U 0.481 0.481 0.962 U U
112 PW-MW-112-040915 15-Sep-04 REG 0.916 0.916 9.35U U 0.467 0.467 0.935 U U 0.467 0.467 0.935 U U
Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045854
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs
Parameter Hexachlorobenzene Hexachlorocyclopentadiene Hexachloroethane
Units ug/L ug/L ug/L
CAS Number 118-74-1 77-47-4 67-72-1
Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 0.65 0.65 10U u 1 1 10U U 0.43 0.43 10U U
110 PW-MW-110-040331 31-Mar-04 REG 0.619 0.619 9.52 U u 0.952 0.952 9.52 U 0] 041 041 9.52 U U
110 PW-MW-110-040715 15-Jul-04 REG 0.625 0.625 9.62 U u 0.962 0.962 9.62 U U 0.413 0.413 9.62 U U
110 PW-MW-110-040915 15-Sep-04 REG 0.637 0.637 9.8 U 0] 0.98 0.98 9.8 U U 0.422 0.422 9.8 U U
111 PW-MW-111-031204 4-Dec-03 REG 0.65 0.65 10U U 1 1 10U u 0.43 0.43 10U U
111 PW-MW-111-040331 31-Mar-04 REG 0.613 0.613 9.43 U U 0.943 0.943 9.43 U u 0.406 0.406 943U U
111 PW-MW-111-040715 15-Jul-04 REG 0.631 0.631 9.71 U U 0.971 0.971 9.71 U U 0.417 0.417 971U U
112 PW-MW-112-031204 4-Dec-03 REG 0.637 0.637 9.8 U 0] 0.98 0.98 9.8 U 0] 0.422 0.422 928 U U
112 PW-MW-112-040330 30-Mar-04 REG 0.613 0.613 943 U U 0.943 0.943 943 U U 0.406 0.406 943U U
112 PW-MW-112-040714 14-Jul-04 REG 0.625 0.625 9.62 U U 0.962 0.962 9.62 U U 0.413 0.413 9.62 U U
112 PW-MW-112-040915 15-Sep-04 REG 0.607 0.607 9.35 U U 0.935 0.935 9.35 U U 0.402 0.402 9.35U U
Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045855
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs
Parameter Indeno(1,2,3-cd)pyrene Methyl methanesulfonate Nitrobenzene
Units ug/L ug/L ug/L
CAS Number 193-39-5 66-27-3 98-95-3
Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 05 0.5 1U U 0.81 0.81 10U U 0.63 0.63 10U U
110 PW-MW-110-040331 31-Mar-04 REG 0.476 0.476 0.952 U u 0.771 0.771 9.52 U U 0.6 0.6 9.52 U U
110 PW-MW-110-040715 15-Jul-04 REG 0.481 0.481 0.962 U U 0.779 0.779 9.62 U U 0.606 0.606 9.62 U U
110 PW-MW-110-040915 15-Sep-04 REG 0.49 0.49 098 U U 0.794 0.794 9.8 U U 0.618 0.618 9.8 U U
111 PW-MW-111-031204 4-Dec-03 REG 05 05 1U U 0.81 0.81 10U U 0.63 0.63 10U U
111 PW-MW-111-040331 31-Mar-04 REG 0.472 0.472 0.943 U u 0.764 0.764 943U U 0.594 0.594 943U U
111 PW-MW-111-040715 15-Jul-04 REG 0.485 0.485 0971 U U 0.786 0.786 971U U 0.612 0.612 971U U
112 PW-MW-112-031204 4-Dec-03 REG 0.49 0.49 098 U U 0.794 0.794 9.8 U U 0.618 0.618 928 U U
112 PW-MW-112-040330 30-Mar-04 REG 0.472 0.472 0.943 U U 0.764 0.764 943U U 0.594 0.594 943U U
112 PW-MW-112-040714 14-Jul-04 REG 0.481 0.481 0.962 U U 0.779 0.779 9.62 U U 0.606 0.606 9.62 U U
112 PW-MW-112-040915 15-Sep-04 REG 0.467 0.467 0.935 U U 0.757 0.757 9.35U U 0.589 0.589 9.35U U
Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045856
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs

Parameter n-Nitrosodiethylamine n-Nitrosodimethylamine n-Nitrosodi-n-butylamine

Units ug/L ug/L ug/L

CAS Number 55-18-5 62-75-9 924-16-3

Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ

110 PW-MW-110-031203 3-Dec-03 REG 5 5 10U U 5 5 10U U 1.07 1.07 10U U
110 PW-MW-110-040331 31-Mar-04 REG 4.76 4.76 9.52 U 0] 4.76 4.76 9.52 U U 1.02 1.02 952 U U
110 PW-MW-110-040715 15-Jul-04 REG 0.76 0.76 9.62 U u 481 481 9.62 U U 1.03 1.03 9.62 U U
110 PW-MW-110-040915 15-Sep-04 REG 0.775 0.775 9.8 U U 49 49 9.8 U U 1.05 1.05 98 U U
111 PW-MW-111-031204 4-Dec-03 REG 5 5 10U U 5 5 10U U 1.07 1.07 10U U
111 PW-MW-111-040331 31-Mar-04 REG 4.72 4.72 9.43 U 0] 4.72 4.72 943U U 1.01 1.01 9.43 U U
111 PW-MW-111-040715 15-Jul-04 REG 0.767 0.767 9.71 U U 485 4.85 971U U 1.04 1.04 9.71 U U
112 PW-MW-112-031204 4-Dec-03 REG 4.9 49 9.8 U u 4.9 49 9.8 U U 1.05 1.05 9.8 U U
112 PW-MW-112-040330 30-Mar-04 REG 472 472 943 U U 472 472 943U U 1.01 1.01 943 U U
112 PW-MW-112-040714 14-Jul-04 REG 0.76 0.76 9.62 U U 481 481 9.62 U U 1.03 1.03 9.62 U 0]
112 PW-MW-112-040915 15-Sep-04 REG 0.738 0.738 9.35 U U 4.67 4.67 9.35U U 1 1 9.35 U U

Footnotes are shown on last page.

TERC No. DACA56-94-D-0020, TO No. 109 Shaw Project No. 845714
Longhorn Army Ammunition Plant, Karnack, Texas Page 56 of 59 June 2007



Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045857
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs
Parameter n-Nitroso-di-n-propylamine Pentachlorobenzene Pentachloronitrobenzene
Units ug/L ug/L ug/L
CAS Number 621-64-7 608-93-5 82-68-8
Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 0.75 0.75 10U U 1.2 12 10U U 1.98 1.98 10U U
110 PW-MW-110-040331 31-Mar-04 REG 0.714 0.714 9.52 U 0] 1.14 1.14 9.52 U U 1.89 1.89 952 U u
110 PW-MW-110-040715 15-Jul-04 REG 0.721 0.721 9.62 U u 115 1.15 9.62 U U 19 1.9 9.62 U U
110 PW-MW-110-040915 15-Sep-04 REG 0.735 0.735 9.8 U U 1.18 1.18 9.8 U U 1.94 1.94 9.8 U u
111 PW-MW-111-031204 4-Dec-03 REG 0.75 0.75 10U U 1.2 12 10U U 1.98 1.98 10U u
111 PW-MW-111-040331 31-Mar-04 REG 0.708 0.708 9.43 U u 113 113 943U U 1.87 1.87 9.43 U U
111 PW-MW-111-040715 15-Jul-04 REG 0.728 0.728 9.71 U U 117 117 971U U 1.92 1.92 9.71 U U
112 PW-MW-112-031204 4-Dec-03 REG 0.735 0.735 9.8 U U 1.18 1.18 9.8 U U 1.94 1.94 9.8 U u
112 PW-MW-112-040330 30-Mar-04 REG 0.708 0.708 943 U u 113 1.13 943U U 1.87 1.87 943 U U
112 PW-MW-112-040714 14-Jul-04 REG 0.721 0.721 9.62 U u 115 1.15 9.62 U u 19 1.9 9.62 U U
112 PW-MW-112-040915 15-Sep-04 REG 0.701 0.701 9.35 U U 112 1.12 9.35U U 1.85 1.85 9.35 U U
Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-1 00045858
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs
Parameter Pentachlorophenol Phenacetin Phenanthrene
Units ug/L ug/L ug/L
CAS Number 87-86-5 62-44-2 85-01-8
Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ
110 PW-MW-110-031203 3-Dec-03 REG 5 5 10U U 1.77 1.77 10U U 05 05 1U U
110 PW-MW-110-040331 31-Mar-04 REG 4.76 4.76 9.52 U u 1.69 1.69 9.52 U U 0.476 0.476 0.952 U U
110 PW-MW-110-040715 15-Jul-04 REG 481 481 9.62 U U 1.7 17 9.62 U U 0.481 0.481 0.962 U U
110 PW-MW-110-040915 15-Sep-04 REG 4.9 4.9 9.8 U U 174 1.74 9.8 U U 0.49 0.49 098 U U
111 PW-MW-111-031204 4-Dec-03 REG 5 5 10U U 1.77 1.77 10U U 05 05 1U U
111 PW-MW-111-040331 31-Mar-04 REG 4.72 4.72 9.43 U U 1.67 1.67 943U U 0.472 0.472 0.943 U U
111 PW-MW-111-040715 15-Jul-04 REG 4.85 485 9.71 U UL 1.72 1.72 971U U 0.485 0.485 0971 U U
112 PW-MW-112-031204 4-Dec-03 REG 4.9 49 9.8 U 0] 174 174 9.8 U U 0.49 0.49 098 U u
112 PW-MW-112-040330 30-Mar-04 REG 472 472 943 U U 1.67 1.67 943U U 0.472 0.472 0.943 U U
112 PW-MW-112-040714 14-Jul-04 REG 481 481 9.62 U u 17 17 9.62 U U 0.481 0.481 0.962 U U
112 PW-MW-112-040915 15-Sep-04 REG 4.67 4.67 9.35 U U 1.65 1.65 9.35U U 0.467 0.467 0.935 U U
Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

00045859

Table 3-1
Concentrations of Chemicals in Unfiltered Groundwater from Perimeter Wells - SVOCs

Parameter Phenol Pyrene Pyridine

Units ug/L ug/L ug/L

CAS Number 108-95-2 129-00-0 110-86-1

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ

110 PW-MW-110-031203 3-Dec-03 REG 0.3 0.3 10U U 05 05 1U U 5 5 10U u
110 PW-MW-110-040331 31-Mar-04 REG 0.286 0.286 952U U 0.476 0.476 0.952 U U 4.76 4.76 9.52 U U
110 PW-MW-110-040715 15-Jul-04 REG 0.288 0.288 9.62 U U 0.481 0.481 0.962 U U 481 481 9.62 U u
110 PW-MW-110-040915 15-Sep-04 REG 0.294 0.294 9.8 U U 0.49 0.49 0.98 U U 4.9 4.9 98 U u
111 PW-MW-111-031204 4-Dec-03 REG 0.3 0.3 10U U 05 05 1U U 5 5 10U u
111 PW-MW-111-040331 31-Mar-04 REG 0.283 0.283 943U U 0.472 0.472 0.943 U U 4.72 4.72 943 U u
111 PW-MW-111-040715 15-Jul-04 REG 0.291 0.291 971U ulL 0.485 0.485 0971 U U 4.85 4.85 9.71U u
112 PW-MW-112-031204 4-Dec-03 REG 0.294 0.294 9.8 U U 0.49 0.49 0.98 U U 4.9 4.9 98 U u
112 PW-MW-112-040330 30-Mar-04 REG 0.283 0.283 943U U 0.472 0.472 0.943 U U 4.72 472 943U u
112 PW-MW-112-040714 14-Jul-04 REG 0.288 0.288 9.62 U U 0.481 0.481 0.962 U U 4.81 4.81 9.62 U u
112 PW-MW-112-040915 15-Sep-04 REG 0.28 0.28 9.35U U 0.467 0.467 0935 U U 4.67 4.67 935U U

Notes and Abbreviations

ated as potential background chemical (Shaw, 2004a).

B chemical detected in rinsate or laboratory blank sample

BJ estimated concentration and chemical detected in laboratory blank

CAS  Chemical Abstracts Service

J estimated concentration

JL estimated concentration

L value contains low bias

LQ  data qualifier reported by laboratory

MDL  analytical method detection limit reported by laboratory

REG  regular sample

RLimit analytical reporting limit reported by laboratory

SVOC semivolatile organic compound

u undetected concentration

ug/L  micrograms per liter

UJL  undetected concentration

VOC  volatile organic compound

VQ  data qualifier applied during data validation with same meanings as LQ
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-2 00045860
Concentrations of Chemicals in Filtered Groundwater from Perimeter Wells

Parameter Aluminum Antimony Arsenic

Units ug/L ug/L ug/L

CAS Number 7429-90-5 7440-36-0 7440-38-2

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimt LQ VQ | Result MDL RLimit LQ VQ

110  PW-MW-110-031203 3-Dec-03 REG 40.4 14.7 100 355 5.08 10 0.685 224 5
110  PW-MW-110-040331 31-Mar-04 REG 98.8 14.7 100 J B 8.03 5.08 107 J 224 224 50 U U
110  PW-MW-110-040715 15-Jul-04 REG 821 14.7 100 5.08 5.08 10U u 224 224 50 U U
110  PW-MW-110-040915 15-Sep-04 REG 299 147 1000 J J 8.95 5.08 10 J 2.24 224 5U U
110  PW-MW-110-041216 16-Dec-04 REG 294 294 2000 U U 773 5.08 107 B 62.1 4.7 100 J J
111 PW-MW-111-040331 31-Mar-04 REG 52.9 14.7 100 J B 5.08 5.08 10U u 2.24 224 5U U
111 PW-MW-111-040715 15-Jul-04 REG 568 14.7 100 5.08 5.08 10U u 2.24 224 5U U
111 PW-MW-111-041216 16-Dec-04 REG 57 14.7 100 J J 10.5 5.08 10 B 2.24 224 5U U
112 PW-MW-112-031204 4-Dec-03 REG 117 14.7 100 8.16 5.08 10 J 11.2 11.2 25U U
112 PW-MW-112-040330 30-Mar-04 REG 110 14.7 100 B 6.84 5.08 10 J 11.2 11.2 25U U
112 PW-MW-112-040714 14-Jul-04 REG 85.7 14.7 100 J B 8.43 5.08 10 J 224 224 50 U U
112 PW-MW-112-040915 15-Sep-04 REG 252 734 500 J J 5.08 5.08 10U U 2.24 224 5U U
112 PW-MW-112-041216 16-Dec-04 REG 221 147 1000 J J 5.08 5.08 10U U 49 224 50 J

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-2 00045861
Concentrations of Chemicals in Filtered Groundwater from Perimeter Wells - Metals

Parameter Barium Beryllium Cadmium

Units ug/L ug/L ug/L

CAS Number 7440-39-3 7440-41-7 7440-43-9

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ

110  PW-MW-110-031203 3-Dec-03 REG 134 0.222 5 0.158 0.158 5U U 1.59 0.313 2
110  PW-MW-110-040331 31-Mar-04 REG 16.2 0.222 5 0.158 0.158 5U U 0.352 0.313 2] J
110  PW-MW-110-040715 15-Jul-04 REG 17.8 0.222 5 0.158 0.158 5U U 0.313 0.313 2U U
110  PW-MW-110-040915 15-Sep-04 REG 15.8 0.222 5 0.158 0.158 5U U 0.525 0.313 2] J
110  PW-MW-110-041216 16-Dec-04 REG 14 0.222 5 0.158 0.158 5U U 0.423 0.313 2] B
111  PW-MW-111-040331 31-Mar-04 REG 85 0.222 5 0.357 0.158 5] J 0.479 0.313 2] J
111 PW-MW-111-040715 15-Jul-04 REG 82.8 0.222 5 0.496 0.158 5] J 5.1 0.313 2
111 PW-MW-111-041216 16-Dec-04 REG 120 0.222 5 0.813 0.158 5] B 0.605 0.313 2] B
112 PW-MW-112-031204 4-Dec-03 REG 26.3 0.222 5 0.158 0.158 5U U 0.32 0.313 2] J
112 PW-MW-112-040330 30-Mar-04 REG 26.4 0.222 5 0.158 0.158 5U U 0.439 0.313 2] J
112 PW-MW-112-040714 14-Jul-04 REG 28 0.222 5 0.158 0.158 5U U 0.313 0.313 2U U
112 PW-MW-112-040915 15-Sep-04 REG 275 0.222 5 0.158 0.158 5U U 1.35 0.313 2] J
112 PW-MW-112-041216 16-Dec-04 REG 30.6 0.222 5 0.26 0.158 5] B 0.313 0.313 2U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-2 00045862
Concentrations of Chemicals in Filtered Groundwater from Perimeter Wells

Parameter Calcium Chromium Cobalt

Units ug/L ug/L ug/L

CAS Number 7440-70-2 7440-47-3 7440-48-4

Location Sample Date Type Result MDL RLimt LQ VQ | Result MDL RLimt LQ VQ | Result MDL RLimt LQ VQ

110  PW-MW-110-031203 3-Dec-03 REG 207000 5.54 100 4.02 0.503 5 3.77 0.541 5
110  PW-MW-110-040331 31-Mar-04 REG 301000 5.54 100 0.632 0.503 51 J 3.78 0.541 51 J
110  PW-MW-110-040715 15-Jul-04 REG 226000 5.54 100 0.941 0.503 51 J 1.79 0.541 5] J
110  PW-MW-110-040915 15-Sep-04 REG 205000 5.54 100 0.503 0.503 5U U 6.4 0.541 5
110  PW-MW-110-041216 16-Dec-04 REG 190000 5.54 100 0.658 0.503 51 B 0.541 0.541 5U u
111 PW-MW-111-040331 31-Mar-04 REG 3890 5.54 100 1.38 0.503 517 J 2.58 0.541 517 J
111 PW-MW-111-040715 15-Jul-04 REG 2950 5.54 100 1.99 0.503 51 J 5.95 0.541 5
111 PW-MW-111-041216 16-Dec-04 REG 5020 5.54 100 1.55 0.503 51 B 5.97 0.541 5
112 PW-MW-112-031204 4-Dec-03 REG 193000 5.54 100 0.599 0.503 51 J 284 0.541 5
112 PW-MW-112-040330 30-Mar-04 REG 224000 5.54 100 0.804 0.503 51 J 12.3 0.541 5
112 PW-MW-112-040714 14-Jul-04 REG 212000 5.54 100 0.503 0.503 5U u 29.8 0.541 5
112 PW-MW-112-040915 15-Sep-04 REG 187000 5.54 100 1.17 0.503 51 J 29.9 0.541 5
112 PW-MW-112-041216 16-Dec-04 REG 230000 5.54 100 0.503 0.503 5U U 26.7 0.541 5

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-2 00045863
Concentrations of Chemicals in Filtered Groundwater from Perimeter Wells

Parameter Copper Iron Lead

Units ug/L ug/L ug/L

CAS Number 7440-50-8 7439-89-6 7439-92-1

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimt LQ VQ | Result MDL RLimit LQ VQ

110  PW-MW-110-031203 3-Dec-03 REG 1.98 1.39 5 56.5 12.6 100 J 17.2 17.2 50 U U
110  PW-MW-110-040331 31-Mar-04 REG 1.39 1.39 5U U 37.2 12.6 100 J J 1.72 1.72 4U U
110  PW-MW-110-040715 15-Jul-04 REG 18 1.39 5] J 787 12.6 100 1.72 1.72 4U U
110  PW-MW-110-040915 15-Sep-04 REG 1.39 1.39 5U U 279 12.6 100 24 1.72 4] J
110  PW-MW-110-041216 16-Dec-04 REG 1.39 1.39 5U U 252 252 2000 U U 34.4 344 100 U U
111 PW-MW-111-040331 31-Mar-04 REG 1.39 1.39 5U U 25 12.6 100 J J 1.72 1.72 4U U
111 PW-MW-111-040715 15-Jul-04 REG 1.39 1.39 5U U 1010 12.6 100 1.72 1.72 4U U
111 PW-MW-111-041216 16-Dec-04 REG 1.86 1.39 5] J 223 12.6 100 1.72 1.72 4U U
112 PW-MW-112-031204 4-Dec-03 REG 1.46 1.39 5] J 125 12.6 100 J 1.72 1.72 4U U
112 PW-MW-112-040330 30-Mar-04 REG 15 1.39 5] J 232 12.6 100 1.72 1.72 4U U
112 PW-MW-112-040714 14-Jul-04 REG 1.39 1.39 5U U 968 12.6 100 1.72 1.72 4U U
112 PW-MW-112-040915 15-Sep-04 REG 2.39 1.39 5] J 116 12.6 100 1.72 1.72 4U U
112 PW-MW-112-041216 16-Dec-04 REG 1.39 1.39 5U U 126 126 1000 U U 172 1.72 4U U

Footnotes are shown on last page.

TERC No. DACA56-94-D-0020, TO No. 109 Shaw Project No. 845714
Longhomn Army Ammunition Plant, Karack, Texas Page 4 of 8 June 2007



Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-2 00045864
Concentrations of Chemicals in Filtered Groundwater from Perimeter Wells

Parameter Magnesium Manganese Mercury

Units ug/L ug/L ug/L

CAS Number 7439-95-4 7439-96-5 7439-97-6

Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimt LQ VQ Result MDL RLimit LQ VQ

110  PW-MW-110-031203 3-Dec-03 REG 134000 5.18 100 4220 0.296 10 0.0472 0.0472 02U UL
110  PW-MW-110-040331 31-Mar-04 REG 206000 5.18 100 4680 0.296 10 0.0472 0.0472 02U U
110  PW-MW-110-040715 15-Jul-04 REG 145000 5.18 100 5860 0.296 10 0.0472 0.0472 02U U
110  PW-MW-110-040915 15-Sep-04 REG 133000 5.18 100 4350 0.296 10 0.0472 0.0472 02U U
110  PW-MW-110-041216 16-Dec-04 REG 130000 5.18 100 2270 0.296 10 0.0472 0.0472 02U U
111 PW-MW-111-040331 31-Mar-04 REG 3210 5.18 100 64 0.296 10 0.0472 0.0472 02U U
111 PW-MW-111-040715 15-Jul-04 REG 2710 5.18 100 131 0.296 10 0.0472 0.0472 02U U
111 PW-MW-111-041216 16-Dec-04 REG 4600 5.18 100 158 0.296 10 0.0472 0.0472 02U U
112 PW-MW-112-031204 4-Dec-03 REG 227000 5.18 100 2910 0.296 10 0.0472 0.0472 02U uJL
112 PW-MW-112-040330 30-Mar-04 REG 295000 5.18 100 2190 0.296 10 0.0472 0.0472 02U U
112 PW-MW-112-040714 14-Jul-04 REG 270000 5.18 100 3540 0.296 10 0.0472 0.0472 02U U
112 PW-MW-112-040915 15-Sep-04 REG 237000 5.18 100 2930 0.296 10 0.0472 0.0472 02U U
112 PW-MW-112-041216 16-Dec-04 REG 330000 5.18 100 4020 0.296 10 0.0472 0.0472 02U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-2 00045865
Concentrations of Chemicals in Filtered Groundwater from Perimeter Wells

Parameter Nickel Potassium Selenium

Units ug/L ug/L ug/L

CAS Number 7440-02-0 9/7/7440 7782-49-2

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimt LQ VQ | Result MDL RLimit LQ VQ

110  PW-MW-110-031203 3-Dec-03 REG 318 0.69 5 2980 16.5 100 339 281 5
110  PW-MW-110-040331 31-Mar-04 REG 93 0.69 5 2190 165 1000 J 22.9 281 5
110  PW-MW-110-040715 15-Jul-04 REG 75.3 0.69 5 2230 165 1000 15.8 281 5
110  PW-MW-110-040915 15-Sep-04 REG 314 0.69 5 2660 16.5 100 281 281 5U U
110  PW-MW-110-041216 16-Dec-04 REG 24.3 0.69 5 2480 330 2000 58.7 56.2 100 J J
111 PW-MW-111-040331 31-Mar-04 REG 4.68 0.69 5] J 283 16.5 100 J 281 281 5U U
111 PW-MW-111-040715 15-Jul-04 REG 53 0.69 5 177 16.5 100 281 281 5U U
111 PW-MW-111-041216 16-Dec-04 REG 8.99 0.69 5 120 16.5 100 2.86 281 5] B
112 PW-MW-112-031204 4-Dec-03 REG 221 0.69 5 2200 16.5 100 29.6 281 5
112 PW-MW-112-040330 30-Mar-04 REG 215 0.69 5 1860 82.4 500 J 23.2 281 5
112 PW-MW-112-040714 14-Jul-04 REG 24.8 0.69 5 325 165 1000 J J 224 281 5
112 PW-MW-112-040915 15-Sep-04 REG 26 0.69 5 2230 16.5 100 4.84 281 5] B
112 PW-MW-112-041216 16-Dec-04 REG 27.1 0.69 5 2310 165 1000 28.1 28.1 50 U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

Table 3-2 00045866
Concentrations of Chemicals in Filtered Groundwater from Perimeter Wells

Parameter Silver Strontium Thallium

Units ug/L ug/L ug/L

CAS Number 7440-22-4 7440-24-6 7440-28-0

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimt LQ VQ

110 PW-MW-110-031203 3-Dec-03 REG 1.17 0.835 5 B 5230 0.178 5 10 10 20U U
110 PW-MW-110-040331 31-Mar-04 REG 1.92 0.835 5] J 7200 0.178 5 100 100 200 U u
110 PW-MW-110-040715 15-Jul-04 REG 0.835 0.835 5U U 5900 0.178 5 10 10 20U U
110 PW-MW-110-040915 15-Sep-04 REG 0.835 0.835 5U U 4820 0.178 5 10 10 20U U
110 PW-MW-110-041216 16-Dec-04 REG 0.835 0.835 5U U 4360 0.178 5 10 10 20U U
111 PW-MW-111-040331 31-Mar-04 REG 0.835 0.835 5U U 114 0.178 5 10 10 20U U
111 PW-MW-111-040715 15-Jul-04 REG 0.835 0.835 5U U 97.6 0.178 5 10 10 20U U
111 PW-MW-111-041216 16-Dec-04 REG 0.835 0.835 5U U 143 0.178 5 10 10 20U U
112 PW-MW-112-031204 4-Dec-03 REG 0.835 0.835 5U U 5350 0.178 5 10 10 20U U
112 PW-MW-112-040330 30-Mar-04 REG 0.984 0.835 5] J 5950 0.178 5 10 10 20U u
112 PW-MW-112-040714 14-Jul-04 REG 0.835 0.835 5U U 5750 0.178 5 10 10 20U U
112 PW-MW-112-040915 15-Sep-04 REG 0.835 0.835 5U U 5210 0.178 5 10 10 20U U
112 PW-MW-112-041216 16-Dec-04 REG 0.835 0.835 5U U 5920 0.178 5 10 10 20U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-2
Concentrations of Chemicals in Filtered Groundwater from Perimeter Wells

Parameter Vanadium Zinc

Units ug/L ug/L

CAS Number 7440-62-2 7440-66-6

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ

110 PW-MW-110-031203 3-Dec-03 REG 0.606 0.606 5U U 15.7 0.883 5
110 PW-MW-110-040331 31-Mar-04 REG 0.606 0.606 5U U 38.7 0.883 5
110 PW-MW-110-040715 15-Jul-04 REG 0.84 0.606 5J J 217 0.883 5
110 PW-MW-110-040915 15-Sep-04 REG 0.606 0.606 5U U 22.1 0.883 5
110 PW-MW-110-041216 16-Dec-04 REG 0.997 0.606 51 B 9.29 0.883 5
111 PW-MW-111-040331 31-Mar-04 REG 0.606 0.606 5U V] 184 0.883 5
111 PW-MW-111-040715 15-Jul-04 REG 0.981 0.606 5J J 30.6 0.883 5
111 PW-MW-111-041216 16-Dec-04 REG 1.16 0.606 5J B 16.7 0.883 5
112 PW-MW-112-031204 4-Dec-03 REG 0.606 0.606 5U U 54.3 0.883 5
112 PW-MW-112-040330 30-Mar-04 REG 0.606 0.606 5U U 5.97 0.883 5
112 PW-MW-112-040714 14-Jul-04 REG 0.606 0.606 5U u 5.67 0.883 5
112 PW-MW-112-040915 15-Sep-04 REG 0.606 0.606 5U u 225 0.883 5
112 PW-MW-112-041216 16-Dec-04 REG 0.985 0.606 5J B 0.883 0.883 5

Notes and Abbreviations:

Shading indicates chemical evaluated as potential background chemical (Shaw, 2004a).

B chemical detected in laboratory blank

CAS Chemical Abstracts Service

J estimated concentration

JL estimated concentration

L value contains low bias

LQ data qualifier reported by laboratory

MDL analytical method detection limit reported by laboratory

REG regular sample

RLimit  analytical reporting limit reported by laboratory

u undetected concentration

ug/L micrograms per liter

UA[ undetected concentration

VQ data qualifier applied during data validation with same meanings as LQ

TERC No. DACA56-94-D-0020, TO No. 109
Longhomn Army Ammunition Plant, Karack, Texas Page 8 of 8
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - Metals

Shaw Environmental, Inc.

00045868

Parameter Aluminum Antimony Arsenic Barium

Units Mg/l Hg/L Hg/L Hg/L

CAS Number 7429-90-5 7440-36-0 7440-38-2 7440-39-3

Location Sample Date Type | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 3980 147 100 5.08 5.08 10< U 2.55 2.24 5 J 61.3 0.222 5
133 PW-MW-133D-030819 19-Aug-03 REG 1050 147 100 5.08 5.08 10< U 2.24 2.24 5< U 42.7 0.222 5
133 PW-MW-133-031203 3-Dec-03 REG 110 147 100 5.08 5.08 U u 2.24 2.24 5U U 35.2 0.222 5
133 PW-MW-133-040330 30-Mar-04 REG 48.7 147 100 B 5.08 5.08 10U U 2.24 2.24 5U U 34.4 0.222 5
133 PW-MW-133-040714 14-Jul-04 REG 44.9 147 100 B 5.08 5.08 wuU u 2.24 2.24 5U U 36.6 0.222 5
134 PW-MW-134DD-030618 18-Jun-03 REG 1480 147 100 5.08 5.08 10< U 2.24 2.24 5< U 41.2 0.222 5
134 PW-MW-134QCDD-030618 18-Jun-03 FD 1500 147 100 5.08 5.08 10< U 2.24 2.24 5< U 415 0.222 5
134 PW-MW-134DD-030819 19-Aug-03 REG 589 147 100 5.08 5.08 10< U 2.24 2.24 5< U 32.9 0.222 5
134 PW-MW-134QCDD-030819 19-Aug-03 FD 115 147 100 5.08 5.08 10< U 2.24 2.24 5< U 33.8 0.222 5
134 PW-MW-134-031203 3-Dec-03 REG 162 147 100 5.08 5.08 10U U 2.24 2.24 5U U 345 0.222 5
134 PW-MW-134QC-031203 3-Dec-03 FD 170 147 100 5.08 5.08 U u 3.14 2.24 53 J 33.8 0.222 5
134 PW-MW-134QC-040330 30-Mar-04 FD 121 147 100 B 5.08 5.08 U U 2.24 2.24 5U U 311 0.222 5
134 PW-MW-134-040330 30-Mar-04 REG 222 147 100 B 5.08 5.08 U u 2.24 2.24 5U U 31.2 0.222 5
134 PW-MW-134-040714 14-Jul-04 REG 194 147 100 B 5.08 5.08 10U U 2.24 2.24 5U U 333 0.222 5
134 PW-MW-134-040714-FD 14-Jul-04 FD 250 14.7 100 5.08 5.08 10U U 2.24 2.24 50U U 34.2 0.222 5

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - Metals

Shaw Environmental, Inc.

00045869

Parameter Beryllium Cadmium Calcium Chromium

Units Hg/L Hg/L Hg/L Hg/L

CAS Number 7440-41-7 7440-43-9 7440-70-2 7440-47-3

Location Sample Date Type | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 0.274 0.158 5 J 0.685 0.313 2 J 8560 5.54 100 7.09 0.503 5
133 PW-MW-133D-030819 19-Aug-03 REG 0.158 0.158 5< U 0.313 0.313 2< U 7660 5.54 100 4.02 0.503 5 J
133 PW-MW-133-031203 3-Dec-03 REG 0.158 0.158 5U U 0.313 0.313 2U U 7910 5.54 100 2.26 0.503 5 J
133 PW-MW-133-040330 30-Mar-04 REG 0.158 0.158 5U U 0.313 0.313 2U U 8100 5.54 100 0.852 0.503 5J J
133 PW-MW-133-040714 14-Jul-04 REG 0.158 0.158 5U U 0.313 0.313 2U U 8460 5.54 100 1.36 0.503 53 J
134 PW-MW-134DD-030618 18-Jun-03 REG 0.227 0.158 5 J 0.848 0.313 2 J 5640 5.54 100 8.98 0.503 5
134 PW-MW-134QCDD-030618 18-Jun-03 FD 0.272 0.158 5 J 0.564 0.313 2 J 5620 5.54 100 9.03 0.503 5
134 PW-MW-134DD-030819 19-Aug-03 REG 0.158 0.158 5< U 0.313 0.313 2< U 5290 5.54 100 5.48 0.503 5
134 PW-MW-134QCDD-030819 19-Aug-03 FD 0.158 0.158 5< U 0.313 0.313 2< U 5480 5.54 100 5.33 0.503 5
134 PW-MW-134-031203 3-Dec-03 REG 0.158 0.158 5U U 0.313 0.313 2U U 5510 5.54 100 3.14 0.503 5J J
134 PW-MW-134QC-031203 3-Dec-03 FD 0.158 0.158 50U U 0.313 0.313 2U U 5410 5.54 100 3.99 0.503 5 J
134 PW-MW-134QC-040330 30-Mar-04 FD 0.158 0.158 5U U 0.313 0.313 2U U 5340 5.54 100 2.23 0.503 5J J
134 PW-MW-134-040330 30-Mar-04 REG 0.158 0.158 5U U 0.313 0.313 2U U 5260 5.54 100 33 0.503 53 J
134 PW-MW-134-040714 14-Jul-04 REG 0.158 0.158 5U U 0.313 0.313 2U U 5410 5.54 100 242 0.503 5J J
134 PW-MW-134-040714-FD 14-Jul-04 FD 0.158 0.158 50U U 0.313 0.313 2U U 5530 5.54 100 3.1 0.503 5 J

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - Metals

Shaw Environmental, Inc.

00045870

Parameter Cobalt Copper Iron Lead

Units Hg/L Hg/L Mg/l Hg/L

CAS Number 7440-48-4 7440-50-8 7439-89-6 7439-92-1

Location Sample Date Type | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 3.83 0.541 5 J 84.1 1.39 5 4510 126 100 5.06 1.72 4
133 PW-MW-133D-030819 19-Aug-03 REG 0.956 0.541 5 J 79.5 1.39 5 1580 12.6 100 6.92 1.72 4
133 PW-MW-133-031203 3-Dec-03 REG 0.541 0.541 5U U 67.7 1.39 5 123 126 100 J 1.72 1.72 4U U
133 PW-MW-133-040330 30-Mar-04 REG 0.541 0.541 5U U 64.8 1.39 5 127 12.6 100 1.72 1.72 4U U
133 PW-MW-133-040714 14-Jul-04 REG 0.541 0.541 5U U 65.7 1.39 5 129 126 100 B 1.72 1.72 4U U
134 PW-MW-134DD-030618 18-Jun-03 REG 1.39 0.541 5 J 4.29 1.39 5 J 2090 12.6 100 1.72 1.72 4< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 17 0.541 5 J 4.12 1.39 5 J 2060 126 100 1.72 1.72 4< U
134 PW-MW-134DD-030819 19-Aug-03 REG 0.541 0.541 5< U 1.39 1.39 5< U 701 12.6 100 1.72 1.72 4< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 0.541 0.541 5< U 14 1.39 5 J 145 126 100 1.72 1.72 4< U
134 PW-MW-134-031203 3-Dec-03 REG 0.541 0.541 5U U 14 1.39 5J J 232 12.6 100 J 1.72 1.72 4U U
134 PW-MW-134QC-031203 3-Dec-03 FD 0.541 0.541 5U U 1.39 1.39 5U U 222 126 100 J 1.72 1.72 4U U
134 PW-MW-134QC-040330 30-Mar-04 FD 0.541 0.541 5U U 1.39 1.39 5U U 160 12.6 100 1.72 1.72 4U U
134 PW-MW-134-040330 30-Mar-04 REG 0.541 0.541 5U U 1.39 1.39 5U U 249 126 100 1.72 1.72 4U U
134 PW-MW-134-040714 14-Jul-04 REG 0.541 0.541 5U U 1.39 1.39 5U U 203 12.6 100 B 1.72 1.72 4U U
134 PW-MW-134-040714-FD 14-Jul-04 FD 0.541 0.541 5U U 1.39 1.39 50U U 321 12.6 100 1.72 1.72 4U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - Metals

Shaw Environmental, Inc.

00045871

Parameter Magnesium Manganese Mercury Nickel

Units Hg/L Hg/L Mg/l Mg/l

CAS Number 7439-95-4 7439-96-5 7439-97-6 7440-02-0

Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ| Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 3530 5.18 100 137 0.296 10 0.0472 0.0472 02< U 6.47 0.69 5
133 PW-MW-133D-030819 19-Aug-03 REG 2840 5.18 100 64.9 0.296 10 0.0472 0.0472 02< U 2.63 0.69 5 J
133 PW-MW-133-031203 3-Dec-03 REG 2790 5.18 100 10.7 0.296 10 0.0472 0.0472 02U UL 2.7 0.69 5J J
133 PW-MW-133-040330 30-Mar-04 REG 2730 5.18 100 9.64 0.296 103 J 0.0472 0.0472 02U U 1.46 0.69 51
133 PW-MW-133-040714 14-Jul-04 REG 2930 5.18 100 8.28 0.296 103 J 0.0472 0.0472 02U U 1.95 0.69 5J J
134 PW-MW-134DD-030618 18-Jun-03 REG 2300 5.18 100 418 0.296 10 0.0472 0.0472 02< U 5.35 0.69 5
134 PW-MW-134QCDD-030618 18-Jun-03 FD 2270 5.18 100 42 0.296 10 0.0472 0.0472 02< U 6.1 0.69 5
134 PW-MW-134DD-030819 19-Aug-03 REG 1970 5.18 100 26.6 0.296 10 0.0472 0.0472 02< U 2.92 0.69 5 J
134 PW-MW-134QCDD-030819 19-Aug-03 FD 1960 5.18 100 22.8 0.296 10 0.0472 0.0472 02< U 2.28 0.69 5 J
134 PW-MW-134-031203 3-Dec-03 REG 2070 5.18 100 18.1 0.296 10 0.0472 0.0472 02U UL 2.23 0.69 51
134 PW-MW-134QC-031203 3-Dec-03 FD 2040 5.18 100 17.9 0.296 10 0.0472 0.0472 02U UL 2.94 0.69 5J J
134 PW-MW-134QC-040330 30-Mar-04 FD 1920 5.18 100 12.4 0.296 10 0.0472 0.0472 02U U 1.22 0.69 51
134 PW-MW-134-040330 30-Mar-04 REG 1920 5.18 100 13.8 0.296 10 0.0472 0.0472 02U U 1.69 0.69 5J J
134 PW-MW-134-040714 14-Jul-04 REG 2010 5.18 100 12.4 0.296 10 0.0472 0.0472 02U U 1.64 0.69 51
134 PW-MW-134-040714-FD 14-Jul-04 FD 2070 5.18 100 13.6 0.296 10 0.0472 0.0472 02U U 2.09 0.69 5J J

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - Metals

Shaw Environmental, Inc.

00045872

Parameter Potassium Selenium Silver Sodium

Units Hg/L Hg/L Mg/l Hg/L

CAS Number 2023695 7782-49-2 7440-22-4 7440-23-5

Location Sample Date Type | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 2640 16.5 100 2.81 2.81 5< U 0.835 0.835 5< U [notreported
133 PW-MW-133D-030819 19-Aug-03 REG 2370 16.5 100 2.81 2.81 5< U 0.835 0.835 5< U |[notreported
133 PW-MW-133-031203 3-Dec-03 REG 2470 16.5 100 2.81 2.81 5U U 1.26 0.835 5J B [notreported
133 PW-MW-133-040330 30-Mar-04 REG 2250 16.5 100 J 2.81 2.81 5U U 0.835 0.835 5U U [notreported
133 PW-MW-133-040714 14-Jul-04 REG 2440 16.5 100 2.81 2.81 50U U 0.835 0.835 5U U [notreported
134 PW-MW-134DD-030618 18-Jun-03 REG 2280 16.5 100 2.81 2.81 5< U 0.924 0.835 5 J not reported
134 PW-MW-134QCDD-030618 18-Jun-03 FD 2300 16.5 100 2.81 2.81 5< U 0.835 0.835 5< U [notreported
134 PW-MW-134DD-030819 19-Aug-03 REG 2210 16.5 100 2.81 2.81 5< U 0.835 0.835 5< U |[notreported
134 PW-MW-134QCDD-030819 19-Aug-03 FD 2230 16.5 100 2.81 2.81 5< U 0.835 0.835 5< U [notreported
134 PW-MW-134-031203 3-Dec-03 REG 2190 16.5 100 2.81 2.81 5U U 1.56 0.835 5J B [notreported
134 PW-MW-134QC-031203 3-Dec-03 FD 2140 16.5 100 2.81 2.81 5U U 1.34 0.835 5J B [notreported
134 PW-MW-134QC-040330 30-Mar-04 FD 2070 16.5 100 J 2.81 2.81 5U U 0.835 0.835 5U U |[notreported
134 PW-MW-134-040330 30-Mar-04 REG 2010 16.5 100 J 2.81 2.81 5U U 0.835 0.835 5U U [notreported
134 PW-MW-134-040714 14-Jul-04 REG 2250 16.5 100 2.81 2.81 5U U 0.835 0.835 5U U [notreported
134 PW-MW-134-040714-FD 14-Jul-04 FD 2320 16.5 100 2.81 2.81 50U U 0.835 0.835 5U U |[notreported

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - Metals

Shaw Environmental, Inc.

00045873

Parameter Strontium Thallium Vanadium Zinc

Units Hg/L Hg/L Mg/l Mg/l

CAS Number 7440-24-6 7440-28-0 7440-62-2 7440-66-6

Location Sample Date Type | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 140 0.178 5 10 10 20< U 6.55 0.606 5 44.4 0.883 5
133 PW-MW-133D-030819 19-Aug-03 REG 123 0.178 5 10 10 20< U 2.49 0.606 5 J 29.3 0.883 5
133 PW-MW-133-031203 3-Dec-03 REG 127 0.178 5 10 10 20U U 0.606 0.606 5U U 56 0.883 5
133 PW-MW-133-040330 30-Mar-04 REG 129 0.178 5 10 10 20U U 0.606 0.606 5U U 61.1 0.883 5
133 PW-MW-133-040714 14-Jul-04 REG 132 0.178 5 10 10 20U U 0.685 0.606 53 J 65.1 0.883 5
134 PW-MW-134DD-030618 18-Jun-03 REG 106 0.178 5 10 10 20< U 5.08 0.606 5 19.9 0.883 5
134 PW-MW-134QCDD-030618 18-Jun-03 FD 106 0.178 5 10 10 20< U 421 0.606 5 J 209 0.883 5
134 PW-MW-134DD-030819 19-Aug-03 REG 98.7 0.178 5 10 10 20< U 1.33 0.606 5 J 19.1 0.883 5
134 PW-MW-134QCDD-030819 19-Aug-03 FD 102 0.178 5 10 10 20< U 0.606 0.606 5< U 26 0.883 5
134 PW-MW-134-031203 3-Dec-03 REG 109 0.178 5 10 10 20U U 0.606 0.606 5U U 9.69 0.883 5 B
134 PW-MW-134QC-031203 3-Dec-03 FD 107 0.178 5 10 10 20U U 0.606 0.606 5U U 10.3 0.883 5 B
134 PW-MW-134QC-040330 30-Mar-04 FD 107 0.178 5 10 10 20U U 0.606 0.606 5U U 31 0.883 5J J
134 PW-MW-134-040330 30-Mar-04 REG 104 0.178 5 10 10 20U U 0.606 0.606 5U U 2.79 0.883 51 J
134 PW-MW-134-040714 14-Jul-04 REG 107 0.178 5 10 10 20U U 1.06 0.606 5J J 8.94 0.883 5 B
134 PW-MW-134-040714-FD 14-Jul-04 FD 109 0.178 5 10 10 20U U 1.18 0.606 5 J 9 0.883 5 B

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

00045874

Table 3-3
Concentration of Chemicals in Groundwater from Intermediate Depth Wells - Anions

Parameter Chloride Nitrate / Nitrite Nitrate Nitrite Sulfate

Units mg/L mg/L mg/L mg/L mg/L

CAS Number 16887-00-6 39018 14797-55-8 14797-65-0 14808-79-8

Location Sample Date Type | Result ~ MDL RLimit LQ VQ| Result ~MDL RLimit LQ VQ| Result MDL RLimit LQ VQ| Result ~MDL RLimit LQ VQ| Result MDL RLimit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 862  0.0322 0.2 27 0.05 0.25 not reported not reported 104 0.193 04
133 PW-MW-133D-030819 19-Aug-03 REG 875  0.0322 0.2 3.05 0.05 0.25 not reported not reported 198  0.193 04
133 PW-MW-133-031203 3-Dec-03 REG 944  0.0322 0.2 2.24 0.01 0.05 not reported not reported 135  0.193 04
133 PW-MW-133-040330 30-Mar-04 REG 876  0.0322 0.2 2.78 0.01 0.05 not reported not reported 136  0.193 04
133 PW-MW-133-040330-FD 30-Mar-04 FD 8.75  0.0322 0.2 not reported not reported not reported 13.6  0.193 0.4
133 PW-MW-133-040714 14-Jul-04 REG 9.08  0.0322 0.2 152 0.01 0.05 not reported not reported 135  0.193 04
134 PW-MW-134DD-030618 18-Jun-03 REG 342 0.0322 0.2 2.35 0.05 0.25 not reported not reported 258 0.193 04
134 PW-MW-134QCDD-030618 18-Jun-03 FD 345  0.0322 0.2 26 0.05 0.25 not reported not reported 248 0193 04
134 PW-MW-134DD-030819 19-Aug-03 REG 311 0.0322 0.2 25 0.05 0.25 not reported not reported 146  0.193 04
134 PW-MW-134QCDD-030819 19-Aug-03 FD 311 0.0322 0.2 255 0.05 0.25 not reported not reported 145 0.193 04
134 PW-MW-134-031203 3-Dec-03 REG 301 0.0322 0.2 16 0.01 0.05 not reported not reported 241 0193 04
134 PW-MW-134QC-031203 3-Dec-03 FD 298  0.0322 0.2 2.06 0.01 0.05 not reported not reported 235 0193 04
134 134QC-040330-FD 30-Mar-04 FD 271 0.0322 0.2 2.24 0.01 0.05 not reported not reported 426 0193 04
134 PW-MW-134-040330 30-Mar-04 REG 281  0.0322 0.2 2.24 0.01 0.05 not reported not reported 288 0.193 04
134 PW-MW-134-040714 14-Jul-04 REG 28 0.0322 0.2 175 0.05 0.25 not reported not reported 219  0.193 04
134 PW-MW-134-040714-FD 14-Jul-04 FD 279  0.0322 0.2 1.75 0.05 0.25 not reported not reported 221 0193 0.4

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Shaw Environmental, Inc.

00045875
Table 3-3
Concentration of Chemicals in Groundwater from Intermediate Depth Wells - Perchlorate

Parameter Perchlorate

Units Mo/l

CAS Number 14797-73-0

Location Sample Date Type Result MDL RLimt LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 0.989 0.989 4< U
133 PW-MW-133D-030819 19-Aug-03 REG 0.989 0.989 4< U
133 PW-MW-133-031203 3-Dec-03 REG 0.989 0.989 4U U
133 PW-MW-133-040330 30-Mar-04 REG 0.989 0.989 4U U
133 PW-MW-133-040330-FD 30-Mar-04 FD 0.989 0.989 4U U
133 PW-MW-133-040714 14-Jul-04 REG 0.538 0.05 0.2 J
134 PW-MW-134DD-030618 18-Jun-03 REG 0.989 0.989 4< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 0.989 0.989 4< U
134 PW-MW-134DD-030819 19-Aug-03 REG 0.989 0.989 4< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 0.989 0.989 4< U
134 PW-MW-134-031203 3-Dec-03 REG 0.989 0.989 4U U
134 PW-MW-134QC-031203 3-Dec-03 FD 0.989 0.989 4U U
134 134QC-040330-FD 30-Mar-04 FD 1.35 0.989 4] J
134 PW-MW-134-040330 30-Mar-04 REG 1.84 0.989 4] J
134 PW-MW-134-040714 14-Jul-04 REG 0.871 0.05 0.2 J
134 PW-MW-134-040714-FD 14-Jul-04 FD 0.869 0.05 0.2 J

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - Explosives

Shaw Environmental, Inc.

00045876

Parameter 1,3,5-Trinitrobenzene 1,3-Dinitrobenzene 2,4,6-Trinitrotoluene 2,4-Dinitrotoluene

Units Mg/l Hg/L Hg/L Hg/L

CAS Number 99-35-4 99-65-0 118-96-7 121-14-2

Location Sample Date Type | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ| Result MDL RLimit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 0.0249 0.0249 0104< U 0.033 0033 0104< U 0.0779 0.0779 0.104< U 0.0349 0.0349 0104< U
133 PW-MW-133D-030819 19-Aug-03 REG 0.0249 0.0249 0104< U 0.033 0033 0104< U 0.0779 0.0779  0.104< U 0.0349 0.03499 0104< U
133 PW-MW-133-031203 3-Dec-03 REG 0.0249 0.0249 0.104U U 0.033 0033 0104U U 0.0779 0.0779  0.104U U 0.0349 0.0349 0.104U U
133 PW-MW-133-040330 30-Mar-04 REG 0.325 0325 0974U U 0.325 0325 0974U U 0.162 0162 0486U U 0.325 0325 0974U U
133 PW-MW-133-040714 14-Jul-04 REG 0.325 0325 0974U U 0.325 0325 0974U U 0.162 0162 0486U U 0.325 0325 0974U U
134 PW-MW-134DD-030618 18-Jun-03 REG 0.0249 0.0249 0104< U 0.033 0033 0104< U 0.0779 0.0779  0104< U 0.0349 0.0349 0104< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 0.0249 0.0249 0104< U 0.033 0033 0104< U 0.0779 0.0779  0.104< U 0.0349 0.0349 0.104< U
134 PW-MW-134DD-030819 19-Aug-03 REG 0.0249 0.0249 0104< U 0.033 0033 0104< U 0.0779 0.0779  0.104< U 0.0349 0.0349 0104< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 0.0249 0.0249 0104< U 0.033 0033 0104< U 0.0779 0.0779  0.104< U 0.0349 0.0349 0104< U
134 PW-MW-134-031203 3-Dec-03 REG 0.0249 0.0249 0104U U 0.033 0033 0104U U 0.0779 0.0779  0.104U U 0.0349 0.0349 0104U U
134 PW-MW-134QC-031203 3-Dec-03 FD 0.0249 0.0249 0.104U U 0.033 0033 0104U U 0.0779 0.0779  0.104U U 0.0349 0.0349 0.104U U
134 134QC-040330-FD 30-Mar-04 FD 0.325 0325 0974U U 0.325 0325 0974U U 0.162 0162 0486U U 0.325 0325 0974U U
134 PW-MW-134-040330 30-Mar-04 REG 0.325 0325 0974U U 0.325 0325 0974U U 0.162 0162 0486U U 0.325 0325 0974U U
134 PW-MW-134-040714 14-Jul-04 REG 0.325 0325 0974U U 0.325 0325 0974U U 0.162 0162 0486U U 0.325 0325 0974U U
134 PW-MW-134-040714-FD 14-Jul-04 FD 0.325 0325 0974U U 0.325 0325 0974U U 0.162 0162 0486U U 0.325 0325 0974U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - Explosives

Shaw Environmental, Inc.

00045877

Parameter 2,6-Dinitrotoluene 2-Amino-4,6-dinitrotoluene 4-Amino-2,6-dinitrotoluene HMX

Units Hg/L Hg/L Hg/L Hg/L

CAS Number 606-20-2 35572-78-2 19406-51-0 2691-41-0

Location Sample Date Type | Result MDL RLimit LQ VQ| Result MDL RLimit LQ VQ| Result MDL RLimit LQ VQ| Result MDL RLimit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 00501  0.0501 0.104< U 0.0779  0.0779 0104< U 0.0409  0.0409 0.104< U 0.0779  0.0779 0104< U
133 PW-MW-133D-030819 19-Aug-03 REG 00501  0.0501 0104< U 0.0779  0.0779 0104< U 0.0409  0.0409 0.104< U 0.0779  0.0779 0104< U
133 PW-MW-133-031203 3-Dec-03 REG 00501 0.0501 0.104U U 00779 00779 0104U U 0.0409  0.0409 0.104U U 00779 00779 0104U U
133 PW-MW-133-040330 30-Mar-04 REG 0.182 0.182 054U U 0.325 0325 0974U U 0.162 0.162 048U U 0.162 0162 048U U
133 PW-MW-133-040714 14-Jul-04 REG 0.182 0.182 054U U 0.325 0325 0974U U 0.162 0.162 048U U 0.162 0.162 048U U
134  PW-MW-134DD-030618 18-Jun-03 REG 00501  0.0501 0104< U 0.0779  0.0779 0104< U 0.0409  0.0409 0.104< U 0.0779  0.0779 0104< U
134  PW-MW-134QCDD-030618 18-Jun-03 FD 00501  0.0501 0.104< U 0.0779  0.0779 0104< U 0.0409  0.0409 0.104< U 0.0779  0.0779 0.104< U
134  PW-MW-134DD-030819 19-Aug-03 REG 00501  0.0501 0104< U 0.0779  0.0779 0104< U 0.0409  0.0409 0.104< U 0.0779  0.0779 0104< U
134  PW-MW-134QCDD-030819 19-Aug-03 FD 00501  0.0501 0.104< U 0.0779  0.0779 0104< U 0.0409  0.0409 0.104< U 0.0779  0.0779 0.104< U
134 PW-MW-134-031203 3-Dec-03 REG 0.0501  0.0501 0104U U 00779 00779 0104U U 0.0409  0.0409 0104U U 00779 00779 0104U U
134 PW-MW-134QC-031203 3-Dec-03 FD 00501 0.0501 0.104U U 00779 00779 0104U U 0.0409  0.0409 0.104U U 00779 00779 0104U U
134 134QC-040330-FD 30-Mar-04 FD 0.182 0.182 054U U 0.325 0325 0974U U 0.162 0162 048U U 0.162 0162 048U U
134 PW-MW-134-040330 30-Mar-04 REG 0.182 0.182 054U U 0.325 0325 0974U U 0.162 0.162 048U U 0.162 0.162 048U U
134 PW-MW-134-040714 14-Jul-04 REG 0.182 0.182 054U U 0.325 0325 0974U U 0.162 0162 048U U 0.162 0.162 048U U
134  PW-MW-134-040714-FD 14-Jul-04 FD 0.182 0.182 054U U 0.325 0325 0974U U 0.162 0162 048U U 0.162 0162 0486U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - Explosives

Table 3-3

Parameter m-Nitrotoluene Nitrobenzene o-Nitrotoluene

Units Hg/L Mg/l Mg/l

CAS Number 99-08-1 98-95-3 88-72-2

Location Sample Date Type | Result ~ MDL RLimit LQ VQ| Result MDL RLimit LQ VQ| Result MDL RLimit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 0.064 0.064 0104< U 0.0131  0.0131 0104< U 0.064 0.064 0104< U
133 PW-MW-133D-030819 19-Aug-03 REG 0.064 0064 0104< U 0.0131 00131 0104< U 0.064 0064 0104< U
133 PW-MW-133-031203 3-Dec-03 REG 0.064 0.064 0104U U 00131  0.0131 0104U U 0.064 0.064 0104U U
133 PW-MW-133-040330 30-Mar-04 REG 0325 0325 0974U U 0.162 0162 048U U 0.162 0162 048U U
133 PW-MW-133-040714 14-Jul-04 REG 0325 0325 0974U U 0.162 0.162 048U U 0.162 0.162 048U U
134  PW-MW-134DD-030618 18-Jun-03 REG 0.064 0064 0104< U 0.0131 00131 0104< U 0.064 0064 0104< U
134  PW-MW-134QCDD-030618 18-Jun-03 FD 0.064 0.064 0104< U 0.0131  0.0131 0104< U 0.064 0.064 0104< U
134  PW-MW-134DD-030819 19-Aug-03 REG 0.064 0064 0104< U 0.0131 00131 0104< U 0.064 0064 0104< U
134  PW-MW-134QCDD-030819 19-Aug-03 FD 0.064 0.064 0104< U 0.0131  0.0131 0104< U 0.064 0.064 0104< U
134 PW-MW-134-031203 3-Dec-03 REG 0.064 0.064 0104U U 00131  0.0131 0104U U 0.064 0064 0104U U
134 PW-MW-134QC-031203 3-Dec-03 FD 0.064 0.064 0104U U 00131  0.0131 0104U U 0.064 0.064 0104U U
134 134QC-040330-FD 30-Mar-04 FD 0325 0325 0974U U 0.162 0162 048U U 0.162 0162 048U U
134 PW-MW-134-040330 30-Mar-04 REG 0325 0325 0974U U 0.162 0.162 048U U 0.162 0.162 048U U
134 PW-MW-134-040714 14-Jul-04 REG 0325 0325 0974U U 0.162 0162 048U U 0.162 0162 048U U
134 PW-MW-134-040714-FD 14-Jul-04 FD 0325 0325 0974U U 0.162 0162 048U U 0.162 0162 0486U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - Explosives

Table 3-3

Shaw Environmental, Inc.

00045879

Parameter p-Nitrotoluene RDX Tetryl

Units Hg/L Mg/l Hg/L

CAS Number 99-99-0 121-82-4 479-45-8

Location Sample Date Type | Result MDL RLimit LQ VQ| Result MDL RLimit LQ VQ| Result MDL RLimit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 0.064 0.064 0104< U 0.053 0053 0104< U 0.032 0032 0104< U
133 PW-MW-133D-030819 19-Aug-03 REG 0.064 0064 0104< U 0.053 0053 0104< U 0.032 0032 0104< U
133 PW-MW-133-031203 3-Dec-03 REG 0.064 0.064 0104U U 0.053 0.053 0104U U 0.032 0032 0104U U
133 PW-MW-133-040330 30-Mar-04 REG 0.325 0325 0974U U 0.162 0162 0486U U 0.487 0.487 146U U
133 PW-MW-133-040714 14-Jul-04 REG 0.325 0325 0974U U 0.162 0162 0486U U 0.487 0.487 146U U
134 PW-MW-134DD-030618 18-Jun-03 REG 0.064 0.064 0104< U 0.053 0053 0104< U 0.032 0032 0104< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 0.064 0.064 0104< U 0.053 0053 0104< U 0.032 0032 0104< U
134 PW-MW-134DD-030819 19-Aug-03 REG 0.064 0064 0104< U 0.0811 0.053  0.104 J 0.032 0032 0104< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 0.064 0.064 0104< U 0.053 0053 0104< U 0.032 0032 0104< U
134 PW-MW-134-031203 3-Dec-03 REG 0.064 0064 0104U U 0.053 0053 0104U U 0.032 0032 0104U U
134 PW-MW-134QC-031203 3-Dec-03 FD 0.064 0.064 0104U U 0.125 0.053  0.104 0.032 0032 0104U U
134 134QC-040330-FD 30-Mar-04 FD 0.325 0325 0974U U 0.162 0162 0486U U 0.487 0.487 146U U
134 PW-MW-134-040330 30-Mar-04 REG 0.325 0325 0974U U 0.162 0162 0486U U 0.487 0.487 146U U
134 PW-MW-134-040714 14-Jul-04 REG 0.325 0325 0974U U 0.162 0162 0486U U 0.487 0.487 146U U
134 PW-MW-134-040714-FD 14-Jul-04 FD 0.325 0325 0974U U 0.162 0162 0486U U 0.487 0.487 146U U

Footnotes are shown on last page.
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

00045880

Parameter 1,1,1,2-Tetrachloroethane 1,1,1-Trichloroethane 1,1,2,2-Tetrachloroethane 1,1,2-Trichloroethane

Units Mg/l Hg/L Mg/l Hg/L

CAS Number 630-20-6 71-55-6 79-34-5 79-00-5

Location Sample Date Type | Result MDL RLimit LQ VQ| Result MDL LQ VQ| Result MDL RLimit LQ VQ| Result MDL LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 03 0.3 1< U 034 034 1< U 049 049 1< U 044 044 1< U
133 PW-MW-133D-030819 19-Aug-03 REG 03 0.3 1< U 034 034 1< U 0.49 049 1< U 044 044 1< U
133 PW-MW-133-031203 3-Dec-03 REG 0.3 0.3 1U U 034 034 1y u 049 049 1U U 044 044 iU u
133 PW-MW-133-040330 30-Mar-04 REG 0.3 0.3 1U u 034 034 iU u 0.49 049 1U u 044 044 1y u
133 PW-MW-133-040714 14-Jul-04 REG 03 0.3 1U U 034 034 1U U 049 049 1U U 044 044 1U U
134 PW-MW-134DD-030618 18-Jun-03 REG 03 0.3 1< U 034 034 1< U 0.49 049 1< U 044 044 1< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 03 0.3 1< U 034 034 1< U 049 049 1< U 044 044 1< U
134 PW-MW-134DD-030819 19-Aug-03 REG 03 0.3 1< U 034 034 1< U 0.49 049 1< U 044 044 1< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 0.3 0.3 1< U 034 034 1< U 049 049 1< U 044 044 1< U
134 PW-MW-134-031203 3-Dec-03 REG 0.3 0.3 1U u 034 034 1y u 0.49 049 1U u 044 044 1y u
134 PW-MW-134QC-031203 3-Dec-03 FD 03 0.3 1U U 034 034 1y u 049 049 1U U 044 044 1y u
134 134QC-040330-FD 30-Mar-04 FD 0.3 0.3 1U u 034 034 1y u 0.49 049 1U u 044 044 1y u
134 PW-MW-134-040330 30-Mar-04 REG 03 0.3 1U U 034 034 1U U 049 049 1U U 044 044 1U U
134 PW-MW-134-040714 14-Jul-04 REG 0.3 0.3 1U u 034 034 1y u 0.49 049 1U u 044 044 1y u
134 PW-MW-134-040714-FD 14-Jul-04 FD 0.3 0.3 1U U 034 034 1U U 049 049 1U U 044 044 1U U

Footnotes are shown on last page.
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

00045881

Parameter 1,1-Dichloroethane 1,1-Dichloroethene 1,1-Dichloropropene 1,2,3-Trichlorobenzene
Units Hg/L Mg/l Hg/L Hg/L
CAS Number 75-34-3 75-35-4 563-58-6 87-61-6
Location Sample Date Type | Result  MDL LQ VQ | Result MDL LQ VQ| Resut MDL RLimit LQ VQ| Resut MDL RLimit LQ VQ
133 PW-MW-133D-030618 18-Jun-03 REG 041 041 1< U 041 041 1< U |notreported not reported
133 PW-MW-133D-030819 19-Aug-03 REG 041 041 1< U 041 041 1< U [notreported not reported
133 PW-MW-133-031203 3-Dec-03 REG 041 041 11U U 041 041 1U U |notreported not reported
133 PW-MW-133-040330 30-Mar-04 REG 041 041 11U U 041 041 1U U [notreported not reported
133 PW-MW-133-040714 14-Jul-04 REG 041 041 11U U 041 041 1U U |notreported not reported
134 PW-MW-134DD-030618 18-Jun-03 REG 041 041 1< U 041 041 1< U [notreported not reported
134 PW-MW-134QCDD-030618 18-Jun-03 FD 041 041 1< U 041 041 1< U |notreported not reported
134 PW-MW-134DD-030819 19-Aug-03 REG 041 041 1< U 041 041 1< U [notreported not reported
134 PW-MW-134QCDD-030819 19-Aug-03 FD 041 041 1< U 041 041 1< U |notreported not reported
134 PW-MW-134-031203 3-Dec-03 REG 041 041 11U U 041 041 1U U [notreported not reported
134 PW-MW-134QC-031203 3-Dec-03 FD 041 041 11U U 041 041 1U U |notreported not reported
134 134QC-040330-FD 30-Mar-04 FD 041 041 11U U 041 041 1U U [notreported not reported
134 PW-MW-134-040330 30-Mar-04 REG 041 041 11U U 041 041 1U U |notreported not reported
134 PW-MW-134-040714 14-Jul-04 REG 041 041 11U U 041 041 1U U [notreported not reported
134 PW-MW-134-040714-FD 14-Jul-04 FD 041 041 1U U 041 041 1U U |notreported not reported

Footnotes are shown on last page.
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

00045882

Parameter 1,2,3-Trichloropropane 1,2,4-Trichlorobenzene 1,2,4-Trimethylbenzene 1,2-Dibromo-3-chloropropane

Units Hg/L Hg/L Mg/l Mg/l

CAS Number 96-18-4 120-82-1 95-63-6 96-12-8

Location Sample Date Type | Result  MDL RLimit LQ VQ| Result MDL RLimit LQ VQ| Result MDL RLimit LQ VQ| Resut MDL RLimt LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 0.6 0.6 1< U 042 042 1< U |notreported 075 0.75 1< U
133 PW-MW-133D-030819 19-Aug-03 REG 0.6 0.6 1< U 042 042 1< U [notreported 075 075 1< U
133 PW-MW-133-031203 3-Dec-03 REG 0.6 0.6 11U U 042 042 1U U |notreported 075 0.75 1U U
133 PW-MW-133-040330 30-Mar-04 REG 0.6 0.6 1U u 042 042 1U U |notreported 0.75 075 1U u
133 PW-MW-133-040714 14-Jul-04 REG 0.6 0.6 1U U 042 042 1U U [notreported 075 075 1U U
134 PW-MW-134DD-030618 18-Jun-03 REG 0.6 0.6 1< U 042 042 1< U [notreported 075 075 1< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 0.6 0.6 1< U 042 042 1< U [notreported 075 075 1< U
134 PW-MW-134DD-030819 19-Aug-03 REG 0.6 0.6 1< U 042 042 1< U [notreported 075 075 1< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 0.6 0.6 1< U 042 042 1< U [notreported 075 075 1< U
134 PW-MW-134-031203 3-Dec-03 REG 0.6 0.6 1U u 042 042 1U U |notreported 075 075 1U u
134 PW-MW-134QC-031203 3-Dec-03 FD 0.6 0.6 1U U 042 042 1U U |notreported 075 075 1U U
134 134QC-040330-FD 30-Mar-04 FD 0.6 0.6 1U u 042 042 1U U |notreported 0.75 075 1U u
134 PW-MW-134-040330 30-Mar-04 REG 0.6 0.6 1U U 042 042 1U U [notreported 075 075 1U U
134 PW-MW-134-040714 14-Jul-04 REG 0.6 0.6 1U u 042 042 1U U |notreported 0.75 075 1U u
134 PW-MW-134-040714-FD 14-Jul-04 FD 0.6 0.6 1U U 042 042 1U U |notreported 075 075 1U U

Footnotes are shown on last page.

TERC No. DACA56-94-D-0020, TO No. 0109
Longhorn Army Ammunition Plant, Karnack, Texas

Page 15 of 55

Shaw Project No. 845714
June 2007



Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

00045883

Parameter 1,2-Dibromoethane 1,2-Dichlorobenzene 1,2-Dichloroethane 1,2-Dichloropropane

Units Mg/l Hg/L Hg/L Hg/L

CAS Number 106-93-4 95-50-1 107-06-2 78-87-5

Location Sample Date Type | Result  MDL LQ VQ| Resut MDL RLimit LQ VQ| Resut MDL RLmit LQ VQ| Resut MDL RLmit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 025 025 1< U 036 0.36 1< U 029 029 1< U 025 025 1< U
133 PW-MW-133D-030819 19-Aug-03 REG 025 025 1< U 036 0.36 1< U 029 029 1< U 025 025 1< U
133 PW-MW-133-031203 3-Dec-03 REG 025 025 1U U 036 0.36 1U U 029 029 1U U 025 025 1U U
133 PW-MW-133-040330 30-Mar-04 REG 025 025 1U u 036 0.36 1y u 029 029 1U u 025 025 1y u
133 PW-MW-133-040714 14-Jul-04 REG 025 025 1U U 036 0.36 1U U 029 029 1U U 025 025 1U U
134 PW-MW-134DD-030618 18-Jun-03 REG 025 025 1< U 036 0.36 1< U 029 029 1< U 025 025 1< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 025 025 1< U 036 0.36 1< U 029 029 1< U 025 0.25 1< U
134 PW-MW-134DD-030819 19-Aug-03 REG 025 025 1< U 036 0.36 1< U 029 029 1< U 025 025 1< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 025 025 1< U 036 0.36 1< U 029 029 1< U 025 025 1< U
134 PW-MW-134-031203 3-Dec-03 REG 025 025 1U u 036 0.36 1y u 029 029 1U u 025 025 1y u
134 PW-MW-134QC-031203 3-Dec-03 FD 025 025 1U U 036 0.36 iU u 029 029 1U U 025 025 iU u
134 134QC-040330-FD 30-Mar-04 FD 025 025 1U u 036 0.36 1y u 029 029 1U u 025 025 1y u
134 PW-MW-134-040330 30-Mar-04 REG 025 025 1U U 036 0.36 iU u 029 029 1U U 025 025 iU u
134 PW-MW-134-040714 14-Jul-04 REG 025 025 1U u 036 0.36 1y u 029 029 1U u 025 025 1y u
134 PW-MW-134-040714-FD 14-Jul-04 FD 025 025 1U U 036 0.36 1U U 029 029 1U U 025 0.25 1U U

Footnotes are shown on last page.
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

00045884

Parameter 1,2-Dimethylbenzene (o-Xylene) 1,3,5-Trimethylbenzene 1,3-Dichlorobenzene 1,3-Dichloropropane
Units Hg/L Hg/L Hg/L Hg/L
CAS Number 95-47-6 108-67-8 541-73-1 142-28-9
Location Sample Date Type | Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ| Resut MDL RLimit LQ VQ| Resut MDL RLimit LQ VQ
133 PW-MW-133D-030618 18-Jun-03 REG  |not reported not reported 033 033 1< U |notreported
133 PW-MW-133D-030819 19-Aug-03 REG  |not reported not reported 033 033 1< U [notreported
133 PW-MW-133-031203 3-Dec-03 REG  |not reported not reported 033 033 1U U |notreported
133 PW-MW-133-040330 30-Mar-04 REG  |not reported not reported 033 033 1U U [notreported
133 PW-MW-133-040714 14-Jul-04 REG |not reported not reported 033 033 1U U |notreported
134 PW-MW-134DD-030618 18-Jun-03 REG  |not reported not reported 033 033 1< U [notreported
134 PW-MW-134QCDD-030618 18-Jun-03 FD not reported not reported 033 033 1< U |notreported
134 PW-MW-134DD-030819 19-Aug-03 REG  |not reported not reported 033 033 1< U [notreported
134 PW-MW-134QCDD-030819 19-Aug-03 FD not reported not reported 033 033 1< U |notreported
134 PW-MW-134-031203 3-Dec-03 REG  |not reported not reported 033 033 1U U [notreported
134 PW-MW-134QC-031203 3-Dec-03 FD not reported not reported 033 033 1U U |notreported
134 134QC-040330-FD 30-Mar-04 FD not reported not reported 033 033 1U U [notreported
134 PW-MW-134-040330 30-Mar-04 REG  |not reported not reported 033 033 1U U |notreported
134 PW-MW-134-040714 14-Jul-04 REG |not reported not reported 033 033 1U U [notreported
134 PW-MW-134-040714-FD 14-Jul-04 FD not reported not reported 033 033 1U U |notreported

Footnotes are shown on last page.
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

00045885

Parameter 1,4-Dichloro-2-butene 1,4-Dichlorobenzene 1,4-Dioxane 2,2-Dichloropropane
Units Hg/L Hg/L Hg/L Mg/l
CAS Number 764-41-0 106-46-7 123-91-1 594-20-7
Location Sample Date Type | Result MDL RLimit LQ VQ| Result MDL RLimt LQ VQ| Resut MDL RLimit LQ VQ| Result MDL RLmit LQ VQ
133 PW-MW-133D-030618 18-Jun-03 REG  |not reported 025 025 1< U |notreported not reported
133 PW-MW-133D-030819 19-Aug-03 REG  |not reported 025 025 1< U [notreported not reported
133 PW-MW-133-031203 3-Dec-03 REG  |not reported 025 025 1U U |notreported not reported
133 PW-MW-133-040330 30-Mar-04 REG  |not reported 025 0.25 1U U [notreported not reported
133 PW-MW-133-040714 14-Jul-04 REG |not reported 025 025 1U U |notreported not reported
134 PW-MW-134DD-030618 18-Jun-03 REG  |not reported 025 0.25 1< U [notreported not reported
134 PW-MW-134QCDD-030618 18-Jun-03 FD not reported 025 025 1< U |notreported not reported
134 PW-MW-134DD-030819 19-Aug-03 REG  |not reported 025 0.25 1< U [notreported not reported
134 PW-MW-134QCDD-030819 19-Aug-03 FD not reported 025 025 1< U |notreported not reported
134 PW-MW-134-031203 3-Dec-03 REG  |not reported 025 0.25 1U U [notreported not reported
134 PW-MW-134QC-031203 3-Dec-03 FD not reported 025 025 1U U |notreported not reported
134 134QC-040330-FD 30-Mar-04 FD not reported 025 025 1U U [notreported not reported
134 PW-MW-134-040330 30-Mar-04 REG  |not reported 025 025 1U U |notreported not reported
134 PW-MW-134-040714 14-Jul-04 REG |not reported 025 0.25 1U U [notreported not reported
134 PW-MW-134-040714-FD 14-Jul-04 FD not reported 025 0.25 1U U |notreported not reported

Footnotes are shown on last page.
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

00045886

Parameter 2-Butanone 2-Chloroethyl vinyl ether 2-Chlorotoluene 2-Hexanone

Units Hg/L Hg/L Hg/L Hg/L

CAS Number 78-93-3 110-75-8 95-49-8 591-78-6

Location Sample Date Type | Result MDL RLimit LQ VQ| Result MDL RLimit LQ VQ [ Resut MDL RLimit LQ VQ| Result MDL RLimit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 231 231 5< U 125 125 5< U not reported 145 145 5< U
133 PW-MW-133D-030819 19-Aug-03 REG 231 231 5< U 125 125 5< U not reported 145 145 5< U
133 PW-MW-133-031203 3-Dec-03 REG 231 231 50U U 125 125 5U UJL |notreported 145 145 50U U
133 PW-MW-133-040330 30-Mar-04 REG 231 231 50U U 125 125 50 U not reported 145 145 50U U
133 PW-MW-133-040714 14-Jul-04 REG 231 231 50U U 125 125 50 U not reported 145 145 50U U
134 PW-MW-134DD-030618 18-Jun-03 REG 231 231 5< U 125 125 5< U not reported 145 145 5< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 231 231 5< U 125 125 5< U not reported 145 145 5< U
134 PW-MW-134DD-030819 19-Aug-03 REG 231 231 5< U 125 125 5< U not reported 145 145 5< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 231 231 5< U 125 125 5< U not reported 145 145 5< U
134 PW-MW-134-031203 3-Dec-03 REG 231 231 50U U 125 125 5U UJL |notreported 145 145 50U U
134 PW-MW-134QC-031203 3-Dec-03 FD 231 231 50U U 125 125 5U UJL |notreported 145 145 50U U
134 134QC-040330-FD 30-Mar-04 FD 231 231 5U U 125 125 50 U not reported 145 145 50U U
134 PW-MW-134-040330 30-Mar-04 REG 231 231 50 U 125 125 50 U not reported 145 145 50U U
134 PW-MW-134-040714 14-Jul-04 REG 231 231 50U U 125 125 50 U not reported 145 145 50U U
134 PW-MW-134-040714-FD 14-Jul-04 FD 231 231 50U U 125 125 50U U not reported 145 145 50U U

Footnotes are shown on last page.
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

00045887

Parameter 2-Propenal 4-Chlorotoluene Acetone Acetonitrile

Units Hg/L Hg/L Hg/L Hg/L

CAS Number 107-02-8 106-43-4 67-64-1 75-05-8

Location Sample Date Type | Result  MDL RLimit LQ VQ | Result MDL RLimit LQ VQ| Resut MDL RLimit LQ VQ| Result MDL RLmit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 406  4.06 5< U not reported 229 229 5< U 104 104 25< U
133 PW-MW-133D-030819 19-Aug-03 REG 406  4.06 5< U not reported 229 229 5< U 104 104 25< U
133 PW-MW-133-031203 3-Dec-03 REG 406  4.06 50 U not reported 229 229 50U U 104 104 25U U
133 PW-MW-133-040330 30-Mar-04 REG 406  4.06 50 U not reported 229 229 50U U 104 104 25U U
133 PW-MW-133-040714 14-Jul-04 REG 406  4.06 50 U not reported 229 229 50 U 104 104 250 U
134 PW-MW-134DD-030618 18-Jun-03 REG 406  4.06 5< U not reported 229 229 5< U 104 104 25< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 406  4.06 5< U not reported 229 229 5< U 104 104 25< U
134 PW-MW-134DD-030819 19-Aug-03 REG 406  4.06 5< U not reported 229 229 5< U 104 104 25< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 406  4.06 5< U not reported 229 229 5< U 104 104 25< U
134 PW-MW-134-031203 3-Dec-03 REG 406  4.06 50 U not reported 229 229 5U U 104 104 25U U
134 PW-MW-134QC-031203 3-Dec-03 FD 406  4.06 50 U not reported 229 229 50U U 104 104 250 U
134 134QC-040330-FD 30-Mar-04 FD 406  4.06 50 U not reported 229 229 5U U 104 104 25U U
134 PW-MW-134-040330 30-Mar-04 REG 406  4.06 50 U not reported 229 229 50U U 104 104 250 U
134 PW-MW-134-040714 14-Jul-04 REG 406  4.06 50 U not reported 229 229 5U U 104 104 25U U
134 PW-MW-134-040714-FD 14-Jul-04 FD 406  4.06 50U U not reported 571 229 5 104 104 25U U

Footnotes are shown on last page.
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

00045888

Parameter Acrylonitrile Benzene Bromobenzene Bromochloromethane

Units Hg/L Hg/L Hg/L Hg/L

CAS Number 107-13-1 71-43-2 108-86-1 74-97-5

Location Sample Date Type | Result  MDL RLimit LQ VQ| Result MDL RLimit LQ VQ| Result MDL RLimit LQ VQ| Resut MDL RLimt LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 2 2 5< U 033 033 1< U |notreported 0.5 0.5 1< U
133 PW-MW-133D-030819 19-Aug-03 REG 2 2 5< U 033 033 1< U [notreported 05 0.5 1< U
133 PW-MW-133-031203 3-Dec-03 REG 2 2 50U U 033 033 1U U |notreported 0.5 0.5 11U U
133 PW-MW-133-040330 30-Mar-04 REG 2 2 50 U 033 033 1U U |notreported 0.5 0.5 1U u
133 PW-MW-133-040714 14-Jul-04 REG 2 2 50 U 033 033 1U U [notreported 05 05 1U U
134 PW-MW-134DD-030618 18-Jun-03 REG 2 2 5< U 033 033 1< U [notreported 05 0.5 1< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 2 2 5< U 033 033 1< U |notreported 0.5 0.5 1< U
134 PW-MW-134DD-030819 19-Aug-03 REG 2 2 5< U 033 0.33 1< U [notreported 05 0.5 1< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 2 2 5< U 033 033 1< U |notreported 0.5 0.5 1< U
134 PW-MW-134-031203 3-Dec-03 REG 2 2 50 U 033 0.33 1U U |notreported 0.5 0.5 1U u
134 PW-MW-134QC-031203 3-Dec-03 FD 2 2 50 U 033 033 1U U |notreported 0.5 0.5 11U U
134 134QC-040330-FD 30-Mar-04 FD 2 2 50 U 033 0.33 1U U |notreported 05 0.5 1U u
134 PW-MW-134-040330 30-Mar-04 REG 2 2 50U U 033 033 1U U |notreported 0.5 0.5 1U U
134 PW-MW-134-040714 14-Jul-04 REG 2 2 50 U 033 033 1U U [notreported 05 0.5 1U u
134 PW-MW-134-040714-FD 14-Jul-04 FD 2 2 50U U 033 033 1U U |notreported 05 05 1U U

Footnotes are shown on last page.
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

00045889

Parameter Bromodichloromethane Bromoform Bromomethane Carbon disulfide

Units Hg/L Hg/L Hg/L Hg/L

CAS Number 75-27-4 75-25-2 74-83-9 75-15-0

Location Sample Date Type | Result  MDL LQ VQ| Resut MDL RLimit LQ VQ| Resut MDL RLimit LQ VQ| Result MDL LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 038 038 1< U 0.636 05 1 J 05 05 1< U 191 191 5< U
133 PW-MW-133D-030819 19-Aug-03 REG 0.38 0.38 1< U 0.612 0.5 1 J 05 0.5 1< U 191 191 5< U
133 PW-MW-133-031203 3-Dec-03 REG 038 038 1U U 05 05 1y u 05 05 1U U 191 191 50 U
133 PW-MW-133-040330 30-Mar-04 REG 0.38 0.38 1U u 1.73 0.5 1 B 05 0.5 1U u 191 191 50U U
133 PW-MW-133-040714 14-Jul-04 REG 038 038 1U U 05 05 iU u 05 05 1U U 191 191 50 U
134 PW-MW-134DD-030618 18-Jun-03 REG 0.38 0.38 1< U 0.954 05 1 J 05 0.5 1< U 191 191 5< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 038 038 1< U 05 05 1< U 05 05 1< U 191 191 5< U
134 PW-MW-134DD-030819 19-Aug-03 REG 0.38 0.38 1< U 0.827 0.5 1 J 05 05 1< U 191 191 5< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 038 038 1< U 05 05 1< U 05 05 1< U 191 191 5< U
134 PW-MW-134-031203 3-Dec-03 REG 0.38 0.38 1U u 0.5 05 1y u 0.5 0.5 1U u 191 191 50U U
134 PW-MW-134QC-031203 3-Dec-03 FD 038 038 1U U 05 05 1y u 05 05 1U U 191 191 50U U
134 134QC-040330-FD 30-Mar-04 FD 0.38 0.38 1U u 0.5 05 1y u 0.5 0.5 1U u 191 191 50U U
134 PW-MW-134-040330 30-Mar-04 REG 038 038 1U U 05 05 1y u 05 05 1U U 191 191 50 U
134 PW-MW-134-040714 14-Jul-04 REG 0.38 0.38 1U u 0.5 05 1y u 05 0.5 1U u 191 191 50U U
134 PW-MW-134-040714-FD 14-Jul-04 FD 038 038 1U U 05 05 1U U 0.5 05 1U U 191 191 50U U

Footnotes are shown on last page.
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

00045890

Parameter Carbon tetrachloride Chlorobenzene Chloroethane Chloroform

Units Mg/l Hg/L Hg/L Hg/L

CAS Number 56-23-5 108-90-7 75-00-3 67-66-3

Location Sample Date Type | Result MDL RLimit LQ VQ| Resut MDL RLimit LQ VQ| Resut MDL RLimit LQ VQ| Result MDL RLimit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 029 029 1< U 032 032 1< U 05 05 1< U 036 0.36 1< U
133 PW-MW-133D-030819 19-Aug-03 REG 029 029 1< U 032 032 1< U 05 0.5 1< U 036 0.36 1< U
133 PW-MW-133-031203 3-Dec-03 REG 029 029 1U U 032 032 1U U 05 05 1U U 036 0.36 1y u
133 PW-MW-133-040330 30-Mar-04 REG 029 029 1U u 032 032 1y u 0.5 0.5 1U u 036 0.36 1y u
133 PW-MW-133-040714 14-Jul-04 REG 029 029 1U U 032 032 1U U 05 05 1U U 036 0.36 1y u
134 PW-MW-134DD-030618 18-Jun-03 REG 029 029 1< U 032 032 1< U 05 0.5 1< U 036 0.36 1< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 029 029 1< U 032 032 1< U 05 05 1< U 036 0.36 1< U
134 PW-MW-134DD-030819 19-Aug-03 REG 029 029 1< U 032 032 1< U 05 0.5 1< U 036 0.36 1< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 029 029 1< U 032 032 1< U 05 05 1< U 036 0.36 1< U
134 PW-MW-134-031203 3-Dec-03 REG 029 029 1U u 032 032 1y u 05 0.5 1U u 036 0.36 1y u
134 PW-MW-134QC-031203 3-Dec-03 FD 029 029 1U U 032 032 iU u 05 05 1U U 036 0.36 iU u
134 134QC-040330-FD 30-Mar-04 FD 029 029 1U u 032 032 1y u 05 05 1U u 036 0.36 1y u
134 PW-MW-134-040330 30-Mar-04 REG 029 029 1U U 032 032 iU u 05 05 1U U 036 0.36 iU u
134 PW-MW-134-040714 14-Jul-04 REG 029 029 1U u 032 032 1y u 05 0.5 1U u 036 0.36 1y u
134 PW-MW-134-040714-FD 14-Jul-04 FD 029 029 1U U 032 032 1U U 0.5 05 1U U 036 0.36 1U U

Footnotes are shown on last page.
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

00045891

Parameter Chloromethane cis-1,2-Dichloroethene cis-1,3-Dichloropropene Dibromochloromethane Dibromomethane

Units Hg/L Hg/L Mg/l Hg/L Hg/L

CAS Number 74-87-3 156-59-2 10061-01-5 124-48-1 74-95-3

Location Sample Date Type | Result MDL RLimit LQ VQ| Resut MDL RLimit LQ VQ| Resut MDL RLmit LQ VQ| Result MDL RLimt LQ VQ|[Result MDL RLmit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 05 05 1< U 0.3 0.3 1< U 03 0.3 1< U 029 0.29 1< U 05 05 1< u
133 PW-MW-133D-030819 19-Aug-03 REG 05 0.5 1< U 0.3 03 1< U 0.3 0.3 1< U 029 0.29 1< U 05 05 1< U
133 PW-MW-133-031203 3-Dec-03 REG 05 05 1U U 0.3 03 1y u 0.3 0.3 1U U 029 0.29 1U u 05 05 1U u
133 PW-MW-133-040330 30-Mar-04 REG 0.5 0.5 1U u 0.3 0.3 1y u 0.3 0.3 1U u 029 0.29 1y u 0.5 0.5 1U U
133 PW-MW-133-040714 14-Jul-04 REG 1.86 05 1 0.3 03 1U U 03 0.3 1U U 029 0.29 1y u 05 05 1U u
134 PW-MW-134DD-030618 18-Jun-03 REG 05 0.5 1< U 0.3 03 1< U 0.3 0.3 1< U 029 0.29 1< U 05 05 1< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 05 05 1< U 0.3 03 1< U 03 0.3 1< U 029 0.29 1< U 05 05 1< u
134 PW-MW-134DD-030819 19-Aug-03 REG 05 0.5 1< U 0.3 03 1< U 0.3 0.3 1< U 029 0.29 1< U 05 05 1< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 05 05 1< U 0.3 03 1< U 03 0.3 1< U 029 0.29 1< U 05 05 1< u
134 PW-MW-134-031203 3-Dec-03 REG 05 05 1U u 0.3 0.3 1y u 0.3 0.3 1U u 029 0.29 1y u 05 0.5 1U U
134 PW-MW-134QC-031203 3-Dec-03 FD 05 05 1U U 0.3 03 1y u 03 0.3 1U U 029 0.29 1y u 05 05 1U u
134 134QC-040330-FD 30-Mar-04 FD 05 0.5 1U u 0.3 0.3 1y u 0.3 0.3 1U u 029 0.29 1y u 0.5 05 1U U
134 PW-MW-134-040330 30-Mar-04 REG 05 05 1U U 0.3 03 1y u 03 0.3 1U U 029 0.29 1y u 05 05 1U u
134 PW-MW-134-040714 14-Jul-04 REG 233 0.5 1 0.3 0.3 1y u 0.3 0.3 1U u 029 0.29 1y u 05 0.5 1U U
134 PW-MW-134-040714-FD 14-Jul-04 FD 1.29 05 1 0.3 0.3 1U U 0.3 0.3 1U U 029 0.29 1U U 05 0.5 1U u

Footnotes are shown on last page.
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

00045892

Parameter Dichlorodifluoromethane Ethyl acetate Ethyl methacrylate Ethylbenzene

Units Hg/L Hg/L Mo/l Mg/l

CAS Number 75-71-8 141-78-6 97-63-2 100-41-4

Location Sample Date Type | Result  MDL RLimit LQ VQ| Result MDL RLimit LQ VQ| Result MDL RLimit LQ VQ| Result MDL RLimit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 043 043 1< U [notreported 1 1 5< U 021 021 1< U
133 PW-MW-133D-030819 19-Aug-03 REG 043 043 1< U [notreported 1 1 5< U 021 021 1< U
133 PW-MW-133-031203 3-Dec-03 REG 043 043 1U U [notreported 1 1 50U U 021 021 1U U
133 PW-MW-133-040330 30-Mar-04 REG 043 043 1U U [notreported 1 1 50U U 021 021 1Uu u
133 PW-MW-133-040714 14-Jul-04 REG 043 043 1U U |notreported 1 1 50U U 021 021 1U U
134 PW-MW-134DD-030618 18-Jun-03 REG 043 043 1< U [notreported 1 1 5< U 021 021 1< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 043 043 1< U [notreported 1 1 5< U 021 021 1< U
134 PW-MW-134DD-030819 19-Aug-03 REG 043 043 1< U [notreported 1 1 5< U 021 021 1< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 043 043 1< U [notreported 1 1 5< U 021 021 1< U
134 PW-MW-134-031203 3-Dec-03 REG 043 043 1U U [notreported 1 1 50U U 021 021 11U u
134 PW-MW-134QC-031203 3-Dec-03 FD 043 043 1U U [|notreported 1 1 50U U 021 021 1U U
134 134QC-040330-FD 30-Mar-04 FD 043 043 1U U [notreported 1 1 50U U 021 021 11U u
134 PW-MW-134-040330 30-Mar-04 REG 043 043 1U U |notreported 1 1 50U U 021 021 1U U
134 PW-MW-134-040714 14-Jul-04 REG 043 043 1U U [notreported 1 1 50U U 021 021 1Uu u
134  PW-MW-134-040714-FD 14-Jul-04 FD 043 043 1U U |notreported 1 1 5U U 021 021 1U U

Footnotes are shown on last page.
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

00045893

Parameter Hexachlorobutadiene lodomethane Isobutyl Alcohol Isopropylbenzene
Units Mo/l Mo/l Mo/l Hg/L
CAS Number 87-68-3 74-88-4 78-83-1 98-82-8
Location Sample Date Type | Result MDL RLimit LQ VQ| Resut MDL RLimit LQ VQ| Result MDL RLimit LQ VQ| Result MDL RLimit LQ VQ
133 PW-MW-133D-030618 18-Jun-03 REG 031 031 1< U 188 1.88 5< U [notreported not reported
133 PW-MW-133D-030819 19-Aug-03 REG 031 031 1< U 188 188 5< U |notreported not reported
133 PW-MW-133-031203 3-Dec-03 REG 031 031 1U U 188 1.88 5U U [|notreported not reported
133 PW-MW-133-040330 30-Mar-04 REG 031 031 1U U 188 188 5U U |notreported not reported
133 PW-MW-133-040714 14-Jul-04 REG 031 031 1U U 188 1.88 5U U [|notreported not reported
134 PW-MW-134DD-030618 18-Jun-03 REG 031 031 1< U 188 188 5< U |notreported not reported
134 PW-MW-134QCDD-030618 18-Jun-03 FD 031 031 1< U 188 1.88 5< U [notreported not reported
134 PW-MW-134DD-030819 19-Aug-03 REG 031 031 1< U 188 188 5< U |notreported not reported
134 PW-MW-134QCDD-030819 19-Aug-03 FD 031 031 1< U 188 1.88 5< U [notreported not reported
134 PW-MW-134-031203 3-Dec-03 REG 031 031 1U U 188 188 5U U |notreported not reported
134 PW-MW-134QC-031203 3-Dec-03 FD 031 031 1U U 188 1.88 5U U [notreported not reported
134 134QC-040330-FD 30-Mar-04 FD 031 031 1U U 188 188 5U U |notreported not reported
134 PW-MW-134-040330 30-Mar-04 REG 031 031 1U U 188 1.88 5U U [|notreported not reported
134 PW-MW-134-040714 14-Jul-04 REG 031 031 1U U 188 188 5U U |notreported not reported
134 PW-MW-134-040714-FD 14-Jul-04 FD 031 031 1U U 188 1.88 5U U [notreported not reported

Footnotes are shown on last page.
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

00045894

Parameter m,p-Xylenes Methacrylonitrile Methyl isobutyl ketone Methyl Methacrylate

Units Mo/l Mo/l Hg/L Mo/l

CAS Number 136777-61-2 126-98-7 108-10-1 80-62-6

Location Sample Date Type | Result MDL RLimit LQ VQ| Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ| Result MDL RLimit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG  |not reported 101 101 5< U 178 178 5< U 111 111 5< U
133 PW-MW-133D-030819 19-Aug-03 REG  |not reported 101 101 5< U 178 178 5< U 111 111 5< U
133 PW-MW-133-031203 3-Dec-03 REG  |not reported 101 101 50U U 178 178 5U U 111 111 50U U
133 PW-MW-133-040330 30-Mar-04 REG  |not reported 101 101 50U U 178 178 50U U 111 11 50U U
133 PW-MW-133-040714 14-Jul-04 REG  [not reported 101 101 50U U 178 178 5U U 111 111 5U U
134 PW-MW-134DD-030618 18-Jun-03 REG |not reported 101 101 5< U 178 178 5< U 111 111 5< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD  |not reported 101 101 5< U 178 178 5< U 111 111 5< U
134 PW-MW-134DD-030819 19-Aug-03 REG  |not reported 101 101 5< U 178 178 5< U 111 111 5< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD  [not reported 101 101 5< U 178 178 5< U 111 111 5< U
134 PW-MW-134-031203 3-Dec-03 REG |not reported 101 101 5U U 178 178 50U U 111 11 5U U
134 PW-MW-134QC-031203 3-Dec-03 FD  |not reported 101 101 50U U 178 178 5U U 111 111 50U U
134 134QC-040330-FD 30-Mar-04 FD not reported 101 101 5U U 178 178 50U U 111 11 50U U
134 PW-MW-134-040330 30-Mar-04 REG  |not reported 101 101 50U U 178 178 5U U 111 111 50U U
134 PW-MW-134-040714 14-Jul-04 REG [not reported 101 101 50U U 178 178 50 U 111 11 50U U
134  PW-MW-134-040714-FD 14-Jul-04 FD _ [not reported 101 101 5U U 178 178 5U U 111 111 5U U

Footnotes are shown on last page.
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

00045895

Parameter Methy! tert-butyl ether Methylene chloride Naphthalene n-Buttylbenzene
Units Hg/L Hg/L Mo/l Mo/l
CAS Number 1634-04-4 75-09-2 91-20-3 104-51-8
Location Sample Date Type | Result  MDL RLimit LQ VQ| Result MDL LQ VQ | Result MDL LQ VQ| Resut MDL RLimit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG  |not reported 1.9 19 2< U 026 0.26 1< U [|notreported

133 PW-MW-133D-030819 19-Aug-03 REG [not reported 19 19 2< U 026 0.26 1< U |notreported

133 PW-MW-133-031203 3-Dec-03 REG  [not reported 1.9 19 20 U 0399 0.26 1J J  |notreported

133 PW-MW-133-040330 30-Mar-04 REG  |not reported 19 19 2U U 026 0.26 1U U |notreported

133 PW-MW-133-040714 14-Jul-04 REG  [not reported 19 19 20 U 026 0.26 1U U [|notreported

134 PW-MW-134DD-030618 18-Jun-03 REG  |not reported 19 19 2< U 026 0.26 1< U |notreported

134 PW-MW-134QCDD-030618 18-Jun-03 FD  |not reported 1.9 19 2< U 026 0.26 1< U [notreported

134 PW-MW-134DD-030819 19-Aug-03 REG [not reported 19 19 2< U 026 0.26 1< U |notreported

134 PW-MW-134QCDD-030819 19-Aug-03 FD  [not reported 1.9 19 2< U 026 0.26 1< U [notreported

134 PW-MW-134-031203 3-Dec-03 REG  [not reported 19 19 2U U 0471 0.26 13 not reported

134 PW-MW-134QC-031203 3-Dec-03 FD  [not reported 19 19 20 U 0474 0.26 1J J  |notreported

134 134QC-040330-FD 30-Mar-04 FD not reported 19 19 2U U 026 0.26 1U U |notreported

134 PW-MW-134-040330 30-Mar-04 REG  |not reported 19 19 20 U 026 0.26 1U U [|notreported

134 PW-MW-134-040714 14-Jul-04 REG [not reported 19 19 2U U 026 0.26 1U U |notreported

134 PW-MW-134-040714-FD 14-Jul-04 FD _|not reported 1.9 19 20U U 026 0.26 1U U [notreported

Footnotes are shown on last page.
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

00045896

Parameter n-Propylbenzene Pentachloroethane p-Isopropyltoluene Propionitrile

Units Mo/l Hg/L Mo/l Mo/l

CAS Number 103-65-1 76-01-7 99-87-6 107-12-0

Location Sample Date Type | Result MDL RLimit LQ VQ| Resut MDL RLimit LQ VQ| Result MDL RLmit LQ VQ| Resut MDL RLimit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG  |not reported not reported not reported 122 122 5< U
133 PW-MW-133D-030819 19-Aug-03 REG  [not reported not reported not reported 122 122 5< U
133 PW-MW-133-031203 3-Dec-03 REG |not reported not reported not reported 122 122 50U U
133 PW-MW-133-040330 30-Mar-04 REG  |not reported not reported not reported 122 122 50U U
133 PW-MW-133-040714 14-Jul-04 REG [not reported not reported not reported 122 122 50U U
134 PW-MW-134DD-030618 18-Jun-03 REG |not reported not reported not reported 122 122 5< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD not reported not reported not reported 122 122 5< U
134 PW-MW-134DD-030819 19-Aug-03 REG  |not reported not reported not reported 122 122 5< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD not reported not reported not reported 122 122 5< U
134 PW-MW-134-031203 3-Dec-03 REG |not reported not reported not reported 122 122 50U U
134 PW-MW-134QC-031203 3-Dec-03 FD not reported not reported not reported 122 122 50U U
134 134QC-040330-FD 30-Mar-04 FD not reported not reported not reported 122 122 50U U
134 PW-MW-134-040330 30-Mar-04 REG  |not reported not reported not reported 122 122 50U U
134 PW-MW-134-040714 14-Jul-04 REG [not reported not reported not reported 122 122 50U U
134 PW-MW-134-040714-FD 14-Jul-04 FD not reported not reported not reported 122 122 50U U

Footnotes are shown on last page.
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

00045897

Parameter sec-Butylbenzene Styrene tert-Butylbenzene Tetrachloroethene

Units Hg/L Hg/L Hg/L Mo/l

CAS Number 135-98-8 100-42-5 98-06-6 127-18-4

Location Sample Date Type | Result  MDL RLimit LQ VQ| Result MDL RLmit LQ VQ|[ Resut MDL RLimit LQ VQ| Resut MDL RLmit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG  |not reported 025 0.25 1< U |notreported 033 033 1< U
133 PW-MW-133D-030819 19-Aug-03 REG [not reported 025 0.25 1< U |notreported 033 033 1< U
133 PW-MW-133-031203 3-Dec-03 REG  [not reported 025 0.25 1U U |notreported 033 033 1U U
133 PW-MW-133-040330 30-Mar-04 REG  |not reported 025 0.25 1U U |notreported 033 033 iU U
133 PW-MW-133-040714 14-Jul-04 REG  [not reported 025 0.25 1U U |notreported 033 033 1U U
134 PW-MW-134DD-030618 18-Jun-03 REG  |not reported 025 0.25 1< U |notreported 033 033 1< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD  |not reported 025 0.25 1< U |notreported 033 033 1< U
134 PW-MW-134DD-030819 19-Aug-03 REG [not reported 025 0.25 1< U |notreported 033 033 1< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD  [not reported 025 025 1< U |notreported 033 033 1< U
134 PW-MW-134-031203 3-Dec-03 REG  [not reported 025 0.25 1U U |notreported 033 033 iU U
134 PW-MW-134QC-031203 3-Dec-03 FD  [not reported 025 0.25 1U U |notreported 033 033 1U U
134 134QC-040330-FD 30-Mar-04 FD not reported 025 0.25 1U U |notreported 033 033 iU U
134 PW-MW-134-040330 30-Mar-04 REG  |not reported 025 025 1U U |notreported 033 033 1U U
134 PW-MW-134-040714 14-Jul-04 REG [not reported 025 0.25 1U U |notreported 033 033 iU U
134 PW-MW-134-040714-FD 14-Jul-04 FD _|not reported 025 025 1U U |notreported 033  0.33 1U U

Footnotes are shown on last page.
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Shaw Environmental, Inc.

00045898

Parameter Toluene trans-1,2-Dichloroethene trans-1,3-Dichloropropene trans-1,4-Dichloro-2-butene

Units Mo/l Hg/L Mo/l Hg/L

CAS Number 108-88-3 156-60-5 10061-02-6 110-57-6

Location Sample Date Type | Result MDL RLimit LQ VQ| Result MDL RLimit LQ VQ| Result MDL RLimit LQ VQ| Resut MDL RLimit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 039 039 1< U 037 037 1< U 029 029 1< U 117 117 5< U
133 PW-MW-133D-030819 19-Aug-03 REG 039 0.39 1< U 037 037 1< U 029 029 1< U 117 117 5< U
133 PW-MW-133-031203 3-Dec-03 REG 039 039 10U U 037 037 1U U 029 029 10U U 117 117 5U U
133 PW-MW-133-040330 30-Mar-04 REG 039 0.39 11U U 037 037 11U U 029 0.29 11U U 117 117 50U U
133 PW-MW-133-040714 14-Jul-04 REG 039 039 10U U 037 037 1U U 029 029 10U U 117 117 5U U
134 PW-MW-134DD-030618 18-Jun-03 REG 039 0.39 1< U 037 037 1< U 029 029 1< U 117 117 5< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 039 039 1< U 037 037 1< U 029 029 1< U 117 117 5< U
134 PW-MW-134DD-030819 19-Aug-03 REG 039 0.39 1< U 037 037 1< U 029 029 1< U 117 117 5< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 039 039 1< U 037 037 1< U 029 029 1< U 117 117 5< U
134 PW-MW-134-031203 3-Dec-03 REG 039 0.39 11U U 037 037 11U u 029 0.29 1U U 117 117 50U U
134 PW-MW-134QC-031203 3-Dec-03 FD 039 039 10U U 037 037 1U U 029 029 10U U 117 117 5U U
134 134QC-040330-FD 30-Mar-04 FD 039 0.39 1U U 037 037 11U U 029 0.29 1U U 117 117 5U U
134 PW-MW-134-040330 30-Mar-04 REG 039 039 10U U 037 037 1U U 029 029 10U U 117 117 5U U
134 PW-MW-134-040714 14-Jul-04 REG 039 0.39 1U U 037 037 11U U 029 0.29 1U U 117 117 5U U
134 PW-MW-134-040714-FD 14-Jul-04 FD 039 039 1U U 037 037 1U U 029 029 1U U 117 117 5U U

Footnotes are shown on last page.
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - VOCs

Table 3-3

Shaw Environmental, Inc.

00045899

Parameter Trichloroethene Trichlorofluoromethane Vinyl acetate Vinyl chloride Xylenes, Total

Units Mo/l Hg/L Mo/l Hg/L Mo/l

CAS Number 79-01-6 75-69-4 108-05-4 75-01-4 1330-20-7

Location Sample Date Type | Result MDL RLimit LQ VQ| Result MDL RLimit LQ VQ| Resut MDL RLimit LQ VQ| Result MDL RLimit LQ VQ| Result MDL RLimit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 036 0.36 1< U 05 05 1< U 132 132 5< U 055 0.5 1< U 025 025 1< u
133 PW-MW-133D-030819 19-Aug-03 REG 036 0.36 1< U 05 05 1< U 132 132 5< U 055 0.55 1< U 025 025 1< u
133 PW-MW-133-031203 3-Dec-03 REG 036 0.36 10U U 05 05 1U U 132 132 50U U 055 0.55 10U U 025 025 1U u
133 PW-MW-133-040330 30-Mar-04 REG 036 0.36 11U U 0.5 0.5 11U U 132 132 50U U 055 0.55 11U U 0.25 0.25 11U U
133 PW-MW-133-040714 14-Jul-04 REG 036 0.36 10U U 05 05 1U U 132 132 50U U 055 0.5 10U U 025 025 1U u
134 PW-MW-134DD-030618 18-Jun-03 REG 036 0.36 1< U 0.5 0.5 1< U 132 132 5< U 055 0.55 1< U 0.25 0.25 1< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 036 0.36 1< U 05 05 1< U 132 132 5< U 055 0.5 1< U 025 025 1< u
134 PW-MW-134DD-030819 19-Aug-03 REG 036 0.36 1< U 0.5 0.5 1< U 132 132 5< U 055 0.55 1< U 0.25 0.25 1< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 036 0.36 1< U 05 05 1< U 132 132 5< U 055 0.5 1< U 025 025 1< u
134 PW-MW-134-031203 3-Dec-03 REG 036 0.36 11U U 0.5 0.5 11U U 132 132 50U U 055 0.55 11U U 0.25 0.25 11U U
134 PW-MW-134QC-031203 3-Dec-03 FD 036 0.36 10U U 05 05 1U U 132 132 50U U 055 0.5 10U U 025 025 1U u
134 134QC-040330-FD 30-Mar-04 FD 036 0.36 1U U 05 0.5 11U U 132 132 5U U 055 0.55 1U U 0.25 0.25 11U U
134 PW-MW-134-040330 30-Mar-04 REG 036 0.36 10U U 05 05 1U U 132 132 50U U 055 0.55 10U U 025 025 1U u
134 PW-MW-134-040714 14-Jul-04 REG 036 0.36 1U U 0.5 0.5 11U U 132 132 50U U 055 0.55 11U U 0.25 0.25 11U U
134 PW-MW-134-040714-FD 14-Jul-04 FD 036 0.36 1U U 05 0.5 1U U 132 132 5U U 055 0.55 1U U 025 0.5 1U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

00045900

Parameter 1,2,4,5-Tetrachloro-benzene 1,2,4-Trichlorobenzene 1,2-Dichlorobenzene 1,3,5-Trinitrobenzene
Units ugiL Mg/l Mg/l Mg/l
CAS Number 95-94-3 120-82-1 95-50-1 99-35-4
Location Sample Date Type | Result  MDL  RLimit LQ VQ | Resut MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimt LQ VQ
133 PW-MW-133D-030618 18-Jun-03 REG 117 117 971< U not reported not reported not reported
133 PW-MW-133D-030819 19-Aug-03 REG 117 117 971< U not reported not reported not reported
133 PW-MW-133-031203 3-Dec-03 REG 1.2 1.2 99U U not reported not reported not reported
133 PW-MW-133-040330 30-Mar-04 REG 1.14 1.14 943U U not reported not reported not reported
133 PW-MW-133-040714 14-Jul-04 REG 1.16 1.16 962U U not reported not reported not reported
134 PW-MW-134DD-030618 18-Jun-03 REG 1.19 1.19 98< U not reported not reported not reported
134  PW-MW-134QCDD-030618 18-Jun-03 FD 117 117 971< U not reported not reported not reported
134 PW-MW-134DD-030819 19-Aug-03 REG 1.2 1.2 99< U not reported not reported not reported
134 PW-MW-134QCDD-030819 19-Aug-03 FD 1.19 1.19 98< U not reported not reported not reported
134 PW-MW-134-031203 3-Dec-03 REG 1.2 1.2 99U U not reported not reported not reported
134 PW-MW-134QC-031203 3-Dec-03 FD 121 121 10U U not reported not reported not reported
134 134QC-040330-FD 30-Mar-04 FD 1.14 1.14 943U U not reported not reported not reported
134 PW-MW-134-040330 30-Mar-04 REG 1.14 1.14 943U U not reported not reported not reported
134 PW-MW-134-040714 14-Jul-04 REG 117 117 971U U not reported not reported not reported
134 PW-MW-134-040714-FD 14-Jul-04 FD 1.17 1.17 971U U not reported not reported not reported

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

00045901

Parameter 1,3-Dichlorobenzene 1,3-Dinitrobenzene 1,4-Dichlorobenzene 2,3,4,6-Tetrachlorophenol

Units Mg/l ugiL ug/L Mg/l

CAS Number 541-73-1 99-65-0 106-46-7 58-90-2

Location Sample Date Type | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG  |not reported not reported not reported 135 135 971< U
133 PW-MW-133D-030819 19-Aug-03 REG  [not reported not reported not reported 135 135 971< U
133 PW-MW-133-031203 3-Dec-03 REG  |not reported not reported not reported 138 138 99U U
133 PW-MW-133-040330 30-Mar-04 REG  [not reported not reported not reported 131 131 943U U
133 PW-MW-133-040714 14-Jul-04 REG  [not reported not reported not reported 134 134 962U U
134 PW-MW-134DD-030618 18-Jun-03 REG  |not reported not reported not reported 136 136 98< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD  |not reported not reported not reported 135 135 971< U
134 PW-MW-134DD-030819 19-Aug-03 REG  [not reported not reported not reported 138 138 99< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD  [not reported not reported not reported 136 136 98< U
134 PW-MW-134-031203 3-Dec-03 REG |not reported not reported not reported 138 138 99U U
134 PW-MW-134QC-031203 3-Dec-03 FD  |not reported not reported not reported 139 139 10U U
134 134QC-040330-FD 30-Mar-04 FD  [not reported not reported not reported 131 131 943U U
134 PW-MW-134-040330 30-Mar-04 REG  [not reported not reported not reported 131 131 943U U
134 PW-MW-134-040714 14-Jul-04 REG  [not reported not reported not reported 135 135 971U U
134 PW-MW-134-040714-FD 14-Jul-04 FD  [not reported not reported not reported 135 135 971U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

00045902

Parameter 2,4,5-Trichlorophenol 2,4,6-Trichlorophenol 2,4-Dichlorophenol 2,4-Dimethylphenol

Units ug/L ug/L Mg/l Mg/l

CAS Number 95-95-4 88-06-2 120-83-2 105-67-9

Location Sample Date Type | Result  MDL  RLimit LQ VQ| Result MDL RLimit LQ VQ| Resut MDL RLimit LQ VQ | Resut MDL RLimit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 0.942 0942 971< U 0379 0379 971< U 0.456  0.456 971< U 0.456  0.456 971< U
133 PW-MW-133D-030819 19-Aug-03 REG 0.942 0942 971< U 0379 0379 971< U 0.456  0.456 971< U 0.456  0.456 971< U
133 PW-MW-133-031203 3-Dec-03 REG 0.96 0.96 99U U 0.386  0.386 99U U 0.465  0.465 99U U 0.465  0.465 99U U
133 PW-MW-133-040330 30-Mar-04 REG 0915 0915 943U U 0.368  0.368 943U U 0.443  0.443 943U U 0.443  0.443 943U U
133 PW-MW-133-040714 14-Jul-04 REG 0.933 0933 962U U 0375 0375 962U U 0.452 0452 962U U 0.452 0452 962U U
134 PW-MW-134DD-030618 18-Jun-03 REG 0951 0951 98< U 0382 0.382 98< U 0.461  0.461 98< U 0.461  0.461 98< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 0.942 0942 971< U 0379 0379 971< U 0.456  0.456 971< U 0.456  0.456 971< U
134 PW-MW-134DD-030819 19-Aug-03 REG 0.96 0.96 99< U 0.386  0.386 99< U 0.465  0.465 99< U 0.465  0.465 99< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 0951 0951 98< U 0382  0.382 98< U 0.461  0.461 98< U 0.461  0.461 98< U
134 PW-MW-134-031203 3-Dec-03 REG 0.96 0.96 99U U 0.386  0.386 99U U 0.465  0.465 99U U 0.465  0.465 99U U
134 PW-MW-134QC-031203 3-Dec-03 FD 0.97 0.97 10U U 0.39 0.39 10U U 0.47 0.47 10U U 0.47 0.47 10U U
134 134QC-040330-FD 30-Mar-04 FD 0915 0915 943U U 0.368  0.368 943U U 0.443  0.443 943U U 0.443  0.443 943U U
134 PW-MW-134-040330 30-Mar-04 REG 0915 0915 943U U 0.368  0.368 943U U 0.443  0.443 943U U 0.443  0.443 943U U
134 PW-MW-134-040714 14-Jul-04 REG 0.942 0942 971U U 0379 0379 971U U 0.456  0.456 971U U 0.456  0.456 971U U
134 PW-MW-134-040714-FD 14-Jul-04 FD 0.942  0.942 971U U 0379 0.379 971U U 0.456  0.456 971U U 0456 0.456 971U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

00045903

Parameter 2,4-Dinitrophenol 2,4-Dinitrotoluene 2,6-Dichlorophenol 2,6-Dinitrotoluene

Units Mg/l ugiL Mg/l ugiL

CAS Number 51-28-5 121-14-2 87-65-0 606-20-2

Location Sample Date Type | Result MDL RLimit LQ VQ | Resut MDL RLimit LQ VQ| Resut MDL RLimit LQ VQ | Result MDL RLmit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 485 485 194< U 0.68 0.68 971< U 0.854  0.854 971< U 0.485  0.485 971< U
133 PW-MW-133D-030819 19-Aug-03 REG 485 485 194< U 0.68 0.68 971< U 0.854  0.854 971< U 0.485  0.485 971< U
133 PW-MW-133-031203 3-Dec-03 REG 495 495 198U U 0.693  0.693 99U U 0871 0871 99U U 0.495  0.495 99U U
133 PW-MW-133-040330 30-Mar-04 REG 472 472 189U U 0.66 0.66 943U U 0.83 0.83 943U U 0472 0472 943U U
133 PW-MW-133-040714 14-Jul-04 REG 481 481 192U U 0.673 0673 962U U 0.846  0.846 962U U 0.481  0.481 962U U
134 PW-MW-134DD-030618 18-Jun-03 REG 49 49 196< U 0.686  0.686 98< U 0.863  0.863 98< U 0.49 0.49 98< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 485 485 194< U 0.68 0.68 971< U 0.854  0.854 971< U 0.485  0.485 971< U
134 PW-MW-134DD-030819 19-Aug-03 REG 495 4.95 198< U 0.693  0.693 99< U 0.871 0871 99< U 0.495  0.495 99< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 49 49 196< U 0.686  0.686 98< U 0.863  0.863 98< U 0.49 0.49 98< U
134 PW-MW-134-031203 3-Dec-03 REG 495 495 198U U 0.693  0.693 99U U 0871 0871 99U U 0.495  0.495 99U U
134 PW-MW-134QC-031203 3-Dec-03 FD 5 5 20U U 0.7 0.7 10U U 0.88 0.88 10U U 05 05 10U U
134 134QC-040330-FD 30-Mar-04 FD 472 472 189U U 0.66 0.66 943U U 0.83 0.83 943U U 0472 0472 943U U
134 PW-MW-134-040330 30-Mar-04 REG 472 472 189U U 0.66 0.66 943U U 0.83 0.83 943U U 0472 0472 943U U
134 PW-MW-134-040714 14-Jul-04 REG 485 485 194U U 0.68 0.68 971U U 0.854  0.854 971U U 0.485  0.485 971U U
134 PW-MW-134-040714-FD 14-Jul-04 FD 485 485 194U U 0.68 0.68 971U U 0.854  0.854 971U U 0.485  0.485 971U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

00045904

Parameter 2-Chloronaphthalene 2-Chlorophenol 2-Methylnaphthalene 2-Methylphenol

Units Mg/l Mg/l ug/L Mg/l

CAS Number 91-58-7 95-57-8 91-57-6 95-48-7

Location Sample Date Type | Result  MDL  RLimit LQ VQ | Result ~MDL RLimit LQ VQ| Resut ~MDL RLimit LQ VQ| Result MDL RLmit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 0388 0388 0971< U 0398  0.398 971< U 0485 0485 0971< U 0.437 0437 971< U
133 PW-MW-133D-030819 19-Aug-03 REG 0388 0388 0971< U 0.398  0.398 971< U 0485 0485 0971< U 0.437 0437 971< U
133 PW-MW-133-031203 3-Dec-03 REG 0396  0.396 099U U 0.406  0.406 99U U 0.495  0.495 099U U 0.446  0.446 99U U
133 PW-MW-133-040330 30-Mar-04 REG 0377 0377 0943U U 0.387  0.387 943U U 0472 0472 0943U U 0425 0425 943U U
133 PW-MW-133-040714 14-Jul-04 REG 0385 0385 0962U U 0394  0.394 962U U 0481 0481 0962U U 0433 0433 962U U
134 PW-MW-134DD-030618 18-Jun-03 REG 0392 0.392 098< U 0.402  0.402 98< U 0.49 0.49 098< U 0441 0441 98< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 0388 0388 0971< U 0398  0.398 971< U 0485 0485 0971< U 0.437 0437 971< U
134 PW-MW-134DD-030819 19-Aug-03 REG 0396  0.396 099< U 0.406  0.406 99< U 0.495  0.495 099< U 0.446  0.446 99< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 0392  0.392 098< U 0.402  0.402 98< U 0.49 0.49 098< U 0441 0441 98< U
134 PW-MW-134-031203 3-Dec-03 REG 0396  0.396 099U U 0.406  0.406 99U U 0.495  0.495 099U U 0.446  0.446 99U U
134 PW-MW-134QC-031203 3-Dec-03 FD 0.4 0.4 iU u 0.41 0.41 10U U 05 05 1U U 0.45 0.45 10U U
134 134QC-040330-FD 30-Mar-04 FD 0377 0377 0943U U 0.387  0.387 943U U 0472 0472 0943U U 0425 0425 943U U
134 PW-MW-134-040330 30-Mar-04 REG 0377 0377 0943U U 0.387  0.387 943U U 0472 0472 0943U U 0425 0425 943U U
134 PW-MW-134-040714 14-Jul-04 REG 0388 0388 0971U U 0398  0.398 971U U 0485 0485 0971U U 0.437 0437 971U U
134 PW-MW-134-040714-FD 14-Jul-04 FD 0388 0388 0971U U 0.398  0.398 971U U 0485 0485 0971U U 0.437 0437 971U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

00045905

Parameter 2-Nitroaniline 2-Nitrophenol 3,3"Dichlorobenzidine 3,3-Dimethylbenzidine

Units ugiL Mg/l ug/L Mg/l

CAS Number 88-74-4 88-75-5 91-94-1 119-93-7

Location Sample Date Type | Result  MDL  RLimt LQ VQ | Resut MDL RLimit LQ VQ|[ Resut MDL RLmit LQ VQ | Resut MDL RLmit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 0621 0621 971< U 0573 0573 971< U 0.495  0.495 971< U 1.66 1.66 971< U
133 PW-MW-133D-030819 19-Aug-03 REG 0.621 0621 971< U 0573 0573 971< U 0.495  0.495 971< U 1.66 1.66 971< U
133 PW-MW-133-031203 3-Dec-03 REG 0.634 0634 99U U 0584  0.584 99U U 0505  0.505 99U U 1.69 1.69 99U U
133 PW-MW-133-040330 30-Mar-04 REG 0.604  0.604 943U U 0557  0.557 943U U 0.481 0481 943U U 161 161 943U U
133 PW-MW-133-040714 14-Jul-04 REG 0.615 0615 962U U 0.567  0.567 962U U 0.49 0.49 962U U 1.64 164 962U U
134 PW-MW-134DD-030618 18-Jun-03 REG 0.627  0.627 98< U 0578 0578 98< U 0.5 05 98< U 1.68 1.68 98< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 0.621 0621 971< U 0573 0573 971< U 0.495  0.495 971< U 1.66 1.66 971< U
134 PW-MW-134DD-030819 19-Aug-03 REG 0.634 0634 99< U 0584  0.584 99< U 0505  0.505 99< U 1.69 1.69 99< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 0.627  0.627 98< U 0578 0578 98< U 0.5 05 98< U 1.68 1.68 98< U
134 PW-MW-134-031203 3-Dec-03 REG 0.634 0634 99U U 0584  0.584 99U U 0505  0.505 99U U 1.69 1.69 99U U
134 PW-MW-134QC-031203 3-Dec-03 FD 0.64 0.64 10U U 0.59 0.59 10U U 0.51 0.51 10U U 171 17 10U U
134 134QC-040330-FD 30-Mar-04 FD 0.604  0.604 943U U 0557  0.557 943U U 0.481 0481 943U U 161 161 943U U
134 PW-MW-134-040330 30-Mar-04 REG 0.604  0.604 943U U 0557  0.557 943U U 0.481 0481 943U U 161 161 943U U
134 PW-MW-134-040714 14-Jul-04 REG 0621 0621 971U U 0573 0573 971U U 0.495  0.495 971U U 1.66 1.66 971U U
134 PW-MW-134-040714-FD 14-Jul-04 FD 0.621  0.621 971U U 0573 0573 971U U 0.495  0.495 971U U 1.66  1.66 971U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

00045906

Parameter 3-Methylphenol and 4-Methylphenol 3-Nitroaniline 4,6-Dinitro-2-methylphenol 4-Bromopheny! phenyl ether

Units ugiL Mg/l ugiL Mg/l

CAS Number 65794-96-9 99-09-2 534-52-1 101-55-3

Location Sample Date Type | Result MDL RLimit LQ VQ | Resut MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG  [not reported 0971 0971 971< U 0971 0971 971< U 118 118 971< U
133 PW-MW-133D-030819 19-Aug-03 REG  [not reported 0971 0971 971< U 0971 0971 971< U 118 118 971< U
133 PW-MW-133-031203 3-Dec-03 REG  |not reported 0.99 0.99 99U U 0.99 0.99 99U U 121 121 99U U
133 PW-MW-133-040330 30-Mar-04 REG  [not reported 0.943 0943 943U U 0.943  0.943 943U U 115 115 943U U
133 PW-MW-133-040714 14-Jul-04 REG  |not reported 0.962  0.962 962U U 0962  0.962 962U U 117 117 962U U
134 PW-MW-134DD-030618 18-Jun-03 REG  [not reported 0.98 0.98 98< U 0.98 0.98 98< U 12 12 98< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD  [not reported 0971 0971 971< U 0971 0971 971< U 118 118 971< U
134 PW-MW-134DD-030819 19-Aug-03 REG  [not reported 0.99 0.99 99< U 0.99 0.99 99< U 121 121 99< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD  [not reported 0.98 0.98 98< U 0.98 0.98 98< U 12 12 98< U
134 PW-MW-134-031203 3-Dec-03 REG  |not reported 0.99 0.99 99U U 0.99 0.99 99U U 121 121 99U U
134 PW-MW-134QC-031203 3-Dec-03 FD  [not reported 1 1 10U U 1 1 10U U 122 122 10U U
134 134QC-040330-FD 30-Mar-04 FD  [not reported 0.943 0943 943U U 0.943  0.943 943U U 115 115 943U U
134 PW-MW-134-040330 30-Mar-04 REG  [not reported 0.943 0943 943U U 0.943  0.943 943U U 115 115 943U U
134 PW-MW-134-040714 14-Jul-04 REG  |not reported 0971 0971 971U U 0971 0971 971U U 118 118 971U U
134 PW-MW-134-040714-FD 14-Jul-04 FD __ |not reported 0971 0971 971U U 0971 0971 971U U 118 118 971U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

00045907

TERC No. DACAS56-94-D-0020, TO No. 0109

Parameter 4-Chloro-3-methylphenol 4-Chloroaniline 4-Chlorophenyl phenyl ether 4-Methylphenol

Units Mg/l Mg/l ugiL ugiL

CAS Number 59-50-7 106-47-8 7005-72-3 106-44-5

Location Sample Date Type | Result  MDL  RLimt LQ VQ | Result MDL RLimit LQ VQ | Resut MDL RLimit LQ VQ| Result MDL RLimit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 0.67 0.67 971< U 1.07  1.07 971< U 0816  0.816 971< U 0573 0573 971< U
133 PW-MW-133D-030819 19-Aug-03 REG 0.67 0.67 971< U 1.07  1.07 971< U 0816  0.816 971< U 0573 0573 971< U
133 PW-MW-133-031203 3-Dec-03 REG 0.683  0.683 99U U 1.09 1.09 99U U 0.832  0.832 99U U 0584  0.584 99U U
133 PW-MW-133-040330 30-Mar-04 REG 0.651  0.651 943U U 1.04 1.04 943U U 0792 0.792 943U U 0557  0.557 943U U
133 PW-MW-133-040714 14-Jul-04 REG 0.663  0.663 962U U 1.06 1.06 962U U 0.808  0.808 962U U 0567  0.567 962U U
134 PW-MW-134DD-030618 18-Jun-03 REG 0.676  0.676 98< U 1.08 1.08 98< U 0.824  0.824 98< U 0578 0578 98< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 0.67 0.67 971< U 1.07  1.07 971< U 0816  0.816 971< U 0573 0573 971< U
134 PW-MW-134DD-030819 19-Aug-03 REG 0.683  0.683 99< U 1.09 1.09 99< U 0.832  0.832 99< U 0584  0.584 99< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 0.676  0.676 98< U 1.08 1.08 98< U 0.824  0.824 98< U 0578 0578 98< U
134 PW-MW-134-031203 3-Dec-03 REG 0.683  0.683 99U U 1.09 1.09 99U U 0.832  0.832 99U U 0584  0.584 99U U
134 PW-MW-134QC-031203 3-Dec-03 FD 0.69 0.69 10U U 11 11 wu u 0.84 0.84 10U U 0.59 0.59 10U U
134 134QC-040330-FD 30-Mar-04 FD 0.651  0.651 943U U 1.04 1.04 943U U 0792 0.792 943U U 0557  0.557 943U U
134 PW-MW-134-040330 30-Mar-04 REG 0.651  0.651 943U U 1.04 1.04 943U U 0792 0.792 943U U 0.557  0.557 943U U
134 PW-MW-134-040714 14-Jul-04 REG 0.67 0.67 971U U 1.07  1.07 971U U 0816  0.816 971U U 0573 0573 971U U
134 PW-MW-134-040714-FD 14-Jul-04 FD 0.67 0.67 971U U 1.07  1.07 971U U 0.816  0.816 971U U 0573 0573 971U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

00045908

Parameter 4-Nitroaniline 4-Nitrophenol Acenaphthene Acenaphthylene

Units Mg/l Mg/l ugiL Mg/l

CAS Number 100-01-6 100-02-7 83-32-9 208-96-8

Location Sample Date Type | Result  MDL  RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 0.65 0.65 971< U 4.85 4.85 971< U not reported 0.485 0485 0971< U
133 PW-MW-133D-030819 19-Aug-03 REG 0.65 0.65 971< U 4.85 4.85 971< U not reported 0.485 0485 0971< U
133 PW-MW-133-031203 3-Dec-03 REG 0.663  0.663 99U U 4.95 4.95 99U U not reported 0.495 0.495 099U U
133 PW-MW-133-040330 30-Mar-04 REG 0.632 0632 943U W 472 472 943U U not reported 0.472 0472  0943U U
133 PW-MW-133-040714 14-Jul-04 REG 0.644 0644 962U U 481 481 962U U not reported 0.481 0481 0962U U
134 PW-MW-134DD-030618 18-Jun-03 REG 0.657  0.657 98< U 49 49 98< U not reported 0.49 0.49 098< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 0.65 0.65 971< U 4.85 4.85 971< U not reported 0.485 0485 0971< U
134 PW-MW-134DD-030819 19-Aug-03 REG 0.663  0.663 99< U 4.95 4.95 99< U not reported 0.495 0.495 099< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 0.657  0.657 98< U 49 49 98< U not reported 0.49 0.49 098< U
134 PW-MW-134-031203 3-Dec-03 REG 0.663  0.663 99U U 4.95 4.95 99U U not reported 0.495 0.495 099U U
134 PW-MW-134QC-031203 3-Dec-03 FD 0.67 0.67 10U U 5 5 10U U not reported 05 05 10U U
134 134QC-040330-FD 30-Mar-04 FD 0.632 0632 943U W 472 472 943U U not reported 0.472 0472  0943U U
134 PW-MW-134-040330 30-Mar-04 REG 0.632 0632 943U W 472 472 943U U not reported 0.472 0472  0943U U
134 PW-MW-134-040714 14-Jul-04 REG 0.65 0.65 971U U 4.85 4.85 971U U not reported 0.485 0485 0971U U
134 PW-MW-134-040714-FD 14-Jul-04 FD 0.65 0.65 971U U 4.85 4.85 971U U not reported 0.485 0485 0971U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

00045909

Parameter Acetophenone Aniline Anthracene Benzidine
Units ug/L ug/L Mg/l Mg/l
CAS Number 98-86-2 62-53-3 120-12-7 92-87-5
Location Sample Date Type | Result MDL  RLimit LQ VQ [ Result MDL RLimit LQ VQ | Result MDL  RLimt LQ VQ Result MDL RLimit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 0359  0.359 971< U 156 156 971< U 0.485  0.485 0971< U not reported

133 PW-MW-133D-030819 19-Aug-03 REG 0359  0.359 971< U 156 156 971< U 0.485  0.485 0971< U not reported

133 PW-MW-133-031203 3-Dec-03 REG 0.366  0.366 99U U 159 159 99U U 0.495  0.495 099U U not reported

133 PW-MW-133-040330 30-Mar-04 REG 0349  0.349 943U U 152 152 943U U 0472 0472 0943U U not reported

133 PW-MW-133-040714 14-Jul-04 REG 0.356  0.356 962U U 155 155 962U U 0.481 0481 0962U U not reported

134 PW-MW-134DD-030618 18-Jun-03 REG 0363  0.363 98< U 158 158 98< U 0.49 0.49 098< U not reported

134 PW-MW-134QCDD-030618 18-Jun-03 FD 0359  0.359 971< U 156 156 971< U 0.485  0.485 0971< U not reported

134 PW-MW-134DD-030819 19-Aug-03 REG 0.366  0.366 99< U 159 159 99< U 0.495  0.495 099< U not reported

134 PW-MW-134QCDD-030819 19-Aug-03 FD 0363  0.363 98< U 158 158 98< U 0.49 0.49 098< U not reported

134 PW-MW-134-031203 3-Dec-03 REG 0.366  0.366 99U U 159 159 99U U 0.495  0.495 099U U not reported

134 PW-MW-134QC-031203 3-Dec-03 FD 0.37 0.37 10U U 161 161 10U U 05 05 10U U not reported

134 134QC-040330-FD 30-Mar-04 FD 0.349  0.349 943U U 152 152 943U U 0472 0472 0943U U not reported

134 PW-MW-134-040330 30-Mar-04 REG 0.349  0.349 943U U 152 152 943U U 0472 0472 0943U U not reported

134 PW-MW-134-040714 14-Jul-04 REG 0359  0.359 971U U 156 156 971U U 0.485  0.485 0971U U not reported

134 PW-MW-134-040714-FD 14-Jul-04 FD 0.359  0.359 971U U 156 156 971U U 0.485  0.485 0971U U not reported

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Parameter Benzo(a)anthracene Benzo(a)pyrene Benzo(b)fluoranthene Benzo(ghi)perylene

Units ugiL Mg/l Mg/l Mg/l

CAS Number 56-55-3 50-32-8 205-99-2 191-24-2

Location Sample Date Type | Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ [ Result MDL RLimit LQ VQ | Result MDL RLimit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 0.485 0485 0971< U 0485 0485 0971< U 0485 0485 0971< U 0.485 0485 0971< U
133 PW-MW-133D-030819 19-Aug-03 REG 0.485 0485 0971< U 0485 0485 0971< U 0485 0485 0971< U 0.485 0485 0971< U
133 PW-MW-133-031203 3-Dec-03 REG 0.495 0.495 09U U 0495  0.495 099U U 0.495  0.495 09U U 0.495 0.495 099U U
133 PW-MW-133-040330 30-Mar-04 REG 0.472 0472 0943U U 0472 0472 0943U U 0472 0472 0943U U 0.472 0472 0943U U
133 PW-MW-133-040714 14-Jul-04 REG 0.481 0481 0962V U 0481 0481 0962U U 0481 0481 092U U 0.481 0481 0962U U
134 PW-MW-134DD-030618 18-Jun-03 REG 0.49 0.49 098< U 0.49 0.49 098< U 0.49 0.49 098< U 0.49 0.49 098< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 0.485 0485 0971< U 0485 0485 0971< U 0485 0485 0971< U 0.485 0485 0971< U
134 PW-MW-134DD-030819 19-Aug-03 REG 0.495 0.495 09< U 0495  0.495 099< U 0.495  0.495 09< U 0.495 0.495 099< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 0.49 0.49 098< U 0.49 0.49 098< U 0.49 0.49 098< U 0.49 0.49 098< U
134 PW-MW-134-031203 3-Dec-03 REG 0.495 0.495 09U U 0495  0.495 099U U 0.495  0.495 09U U 0.495 0.495 099U U
134 PW-MW-134QC-031203 3-Dec-03 FD 05 05 1U U 05 05 1U U 05 05 1U U 05 05 1U U
134 134QC-040330-FD 30-Mar-04 FD 0.472 0472 0943U U 0472 0472 0943U U 0472 0472 0943U U 0.472 0472 0943U U
134 PW-MW-134-040330 30-Mar-04 REG 0.472 0472 0943U U 0472 0472 0943U U 0472 0472 0943U U 0.472 0472 0943U U
134 PW-MW-134-040714 14-Jul-04 REG 0.485 0485 0971U U 0485 0485 0971U U 0485 0485 0971U U 0.485 0485 0971U U
134 PW-MW-134-040714-FD 14-Jul-04 FD 0.485 0485 0971U U 0485 0485 0971U U 0485 0485 0971U U 0.485 0485 0971U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Table 3-3

Shaw Environmental, Inc.

00045911

Parameter Benzo(k)fluoranthene Benzoic Acid Benzyl Alcohol bis(2-Chloroethoxy)methane bis(2-Chloroethyl)ether

Units Mg/l ugiL ugiL ugiL Mg/l

CAS Number 207-08-9 65-85-0 100-51-6 111-91-1 111-44-4

Location Sample Date Type | Result  MDL  RLimit LQ VQ Result MDL RLimit LQ VQ| Result MDL RLimit LQ VQ| Result MDL RLimit LQ VQ| Result MDL RLimit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 0485 0485 0971< U |notreported 0.883  0.883 971< U 0.466  0.466 971< U 133 133 971< u
133 PW-MW-133D-030819 19-Aug-03 REG 0485 0485 0971< U |notreported 0.883  0.883 971< U 0.466  0.466 971< U 133 133 971< u
133 PW-MW-133-031203 3-Dec-03 REG 0495  0.495 099U U |notreported 0.901  0.901 99U U 0475 0475 99U U 136 1.36 99U U
133 PW-MW-133-040330 30-Mar-04 REG 0472 0472 0943U U |notreported 0.858  0.858 943U U 0453  0.453 943U U 129 129 943U U
133 PW-MW-133-040714 14-Jul-04 REG 0481 0481 0962U U |notreported 0875 0875 962U U 0462  0.462 962U U 132 132 962U U
134 PW-MW-134DD-030618 18-Jun-03 REG 0.49 0.49 098< U |notreported 0892  0.892 98< U 0471 0471 98< U 134 134 98< u
134 PW-MW-134QCDD-030618 18-Jun-03 FD 0485 0485 0971< U |notreported 0.883  0.883 971< U 0.466  0.466 971< U 133 133 971< u
134 PW-MW-134DD-030819 19-Aug-03 REG 0495  0.495 099< U |notreported 0.901  0.901 99< U 0475 0475 99< U 136 1.36 99< u
134 PW-MW-134QCDD-030819 19-Aug-03 FD 0.49 0.49 098< U |notreported 0892  0.892 98< U 0471 0471 98< U 134 134 98< u
134 PW-MW-134-031203 3-Dec-03 REG 0495  0.495 099U U |notreported 0.901  0.901 99U U 0475 0475 99U U 136 1.36 99U U
134 PW-MW-134QC-031203 3-Dec-03 FD 05 05 1U U |notreported 0.91 0.91 wu u 0.48 0.48 10U U 137 137 10U U
134 134QC-040330-FD 30-Mar-04 FD 0472 0472 0943U U |notreported 0.858  0.858 943U U 0.453  0.453 943U U 129 129 943U U
134 PW-MW-134-040330 30-Mar-04 REG 0472 0472 0943U U |notreported 0.858  0.858 943U U 0453  0.453 943U U 129 129 943U U
134 PW-MW-134-040714 14-Jul-04 REG 0485 0485 0971U U |notreported 0.883  0.883 971U U 0.466  0.466 971U U 133 133 971U U
134 PW-MW-134-040714-FD 14-Jul-04 FD 0485 0485 0971U U |[notreported 0.883  0.883 971U U 0.466  0.466 971U U 133 133 971U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

00045912

Parameter bis(2-Chloroisopropyl)ether bis(2-Ethylhexyl)phthalate Butyl benzyl phthalate Carbazole
Units Hg/L Hg/L Hg/L Mg/l
CAS Number 108-60-1 117-81-7 85-68-7 86-74-8
Location Sample Date Type Result MDL RLimit LQ VQ MDL RLimt LQ VQ | Result MDL RLimt LQ VQ Result MDL RLimit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG  |not reported 1.83 1.26 9.71 J 0.66 0.66 971< U not reported

133 PW-MW-133D-030819 19-Aug-03 REG  [not reported 5.35 1.26 9.71 J 0.66 0.66 971< U not reported

133 PW-MW-133-031203 3-Dec-03 REG  [not reported 1.29 1.29 99U U 0.673  0.673 99U U not reported

133 PW-MW-133-040330 30-Mar-04 REG  [not reported 1.23 1.23 943U U 0.642  0.642 943U U not reported

133 PW-MW-133-040714 14-Jul-04 REG [not reported 1.25 1.25 962U U 0.654  0.654 962U U not reported

134 PW-MW-134DD-030618 18-Jun-03 REG  |not reported 4.23 1.27 9.8 J 0.667  0.667 98< U not reported

134 PW-MW-134QCDD-030618 18-Jun-03 FD not reported 3.84 1.26 9.71 J 0.66 0.66 971< U not reported

134 PW-MW-134DD-030819 19-Aug-03 REG  [not reported 1.98 1.29 9.9 J 0673 0673 99< U not reported

134 PW-MW-134QCDD-030819 19-Aug-03 FD not reported 177 1.27 9.8 J 0.667  0.667 98< U not reported

134 PW-MW-134-031203 3-Dec-03 REG  |not reported 1.29 1.29 99U U 0673 0673 99U U not reported

134 PW-MW-134QC-031203 3-Dec-03 FD not reported 13 13 10U U 0.68 0.68 ouU U not reported

134 134QC-040330-FD 30-Mar-04 FD  [not reported 1.23 1.23 943U U 0.642  0.642 943U U not reported

134 PW-MW-134-040330 30-Mar-04 REG  [not reported 1.23 1.23 943U U 0.642  0.642 943U U not reported

134 PW-MW-134-040714 14-Jul-04 REG  |not reported 1.26 1.26 971U U 0.66 0.66 971U U not reported

134 PW-MW-134-040714-FD 14-Jul-04 FD not reported 1.26 1.26 971U U 0.66 0.66 971U U not reported

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

00045913

Parameter Chlorobenzilate Chrysene Dibenzo(a,h)anthracene Dibenzofuran

Units Mg/l Hg/L Hg/L Mg/l

CAS Number 510-15-6 218-01-9 53-70-3 132-64-9

Location Sample Date Type | Result MDL RLimt LQ VQ | Result MDL RLimt LQ VQ Result MDL RLimt LQ VQ | Result MDL RLimt LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 0612 0612 971< U 0485 0485 0971< U 0.485 0485 0971< U 0.408  0.408 971< U
133 PW-MW-133D-030819 19-Aug-03 REG 0612 0612 971< U 0485 0485 0971< U 0.485 0485 0971< U 0.408  0.408 971< U
133 PW-MW-133-031203 3-Dec-03 REG 0.624  0.624 99U U 0495  0.495 09U U 0.495 0.495 09U U 0416 0416 99U U
133 PW-MW-133-040330 30-Mar-04 REG 0594 0594 943U U 0472 0472 0943U U 0.472 0472  0943U U 0.396  0.396 943U U
133 PW-MW-133-040714 14-Jul-04 REG 0.606  0.606 962U U 0481 0481 092U U 0.481 0481 0962U U 0.404  0.404 962U U
134 PW-MW-134DD-030618 18-Jun-03 REG 0.618  0.618 98< U 0.49 0.49 098< U 0.49 0.49 098< U 0412 0412 98< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 0612 0612 971< U 0485 0485 0971< U 0.485 0485 0971< U 0.408  0.408 971< U
134 PW-MW-134DD-030819 19-Aug-03 REG 0.624  0.624 99< U 0495  0.495 099< U 0.495 0.495 099< U 0416  0.416 99< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 0.618  0.618 98< U 0.49 0.49 098< U 0.49 0.49 098< U 0412 0412 98< U
134 PW-MW-134-031203 3-Dec-03 REG 0.624  0.624 99U U 0495  0.495 099U U 0.495 0.495 099U U 0416  0.416 99U U
134 PW-MW-134QC-031203 3-Dec-03 FD 0.63 0.63 U u 05 05 1U U 05 05 iU u 0.42 0.42 10U u
134 134QC-040330-FD 30-Mar-04 FD 0594 0594 943U U 0472 0472 0943U U 0.472 0472 0943U U 0.396  0.396 943U U
134 PW-MW-134-040330 30-Mar-04 REG 0594  0.59% 943U U 0472 0472 0943U U 0.472 0472 0943U U 0.396  0.396 943U U
134 PW-MW-134-040714 14-Jul-04 REG 0612 0612 971U U 0485 0485 0971U U 0.485 0485 0971U U 0.408  0.408 971U U
134 PW-MW-134-040714-FD 14-Jul-04 FD 0612 0612 971U U 0485 0485 0971U U 0.485 0485 0971U U 0.408  0.408 971U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

00045914

Parameter Diethyl phthalate Dimethyl phthalate di-n-Butyl phthalate di-n-Octyl phthalate

Units Hg/L Hg/L Hg/L Hg/L

CAS Number 84-66-2 131-11-3 84-74-2 117-84-0

Location Sample Date Type | Result MDL RLimt LQ VQ | Result MDL RLimt LQ VQ | Result MDL RLimt LQ VQ | Result MDL RLimt LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 0.864  0.864 971< U 0515 0515 971< U 0971 0971 971< U 0.845  0.845 971< U
133 PW-MW-133D-030819 19-Aug-03 REG 0.864  0.864 971< U 0515 0515 971< U 0971 0971 971< U 0.845 0845 971< U
133 PW-MW-133-031203 3-Dec-03 REG 0.881  0.881 99U U 0525 0525 99U U 0.99 0.99 99U U 0.861  0.861 99U U
133 PW-MW-133-040330 30-Mar-04 REG 0.84 0.84 943U U 05 05 943U U 0943 0943 943U U 0821 0821 943U U
133 PW-MW-133-040714 14-Jul-04 REG 0.856  0.856 962U U 0.51 0.51 962U U 0962  0.962 962U U 0.837 0837 962U U
134 PW-MW-134DD-030618 18-Jun-03 REG 0873 0873 98< U 0.52 0.52 98< U 0.98 0.98 98< U 0.853  0.853 98< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 0.864  0.864 971< U 0515 0515 971< U 0971 0971 971< U 0.845  0.845 971< U
134 PW-MW-134DD-030819 19-Aug-03 REG 0.881  0.881 99< U 0525 0525 99< U 0.99 0.99 99< U 0.861  0.861 99< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 0873 0873 98< U 0.52 0.52 98< U 0.98 0.98 98< U 0.853  0.853 98< U
134 PW-MW-134-031203 3-Dec-03 REG 0.881  0.881 99U U 0525 0525 99U U 0.99 0.99 99U U 0.861  0.861 99U U
134 PW-MW-134QC-031203 3-Dec-03 FD 0.89 0.89 U u 0.53 0.53 10U u 1 1 0ouU u 0.87 0.87 wu u
134 134QC-040330-FD 30-Mar-04 FD 0.84 0.84 943U U 05 05 943U U 0943 0943 943U U 0821 0821 943U U
134 PW-MW-134-040330 30-Mar-04 REG 0.84 0.84 943U U 05 05 943U U 0943 0943 943U U 0821 0821 943U U
134 PW-MW-134-040714 14-Jul-04 REG 0.864  0.864 971U U 0515 0515 971U U 0971 0971 971U U 0.845 0845 971U U
134 PW-MW-134-040714-FD 14-Jul-04 FD 0.864  0.864 971U U 0515 0515 971U U 0971 0971 971U U 0.845 0845 971U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

00045915

Parameter Diphenylamine Ethyl methanesulfonate Fluoranthene Fluorene

Units Hg/L Hg/L Hg/L Hg/L

CAS Number 122-39-4 62-50-0 206-44-0 86-73-7

Location Sample Date Type | Result MDL RLimt LQ VQ | Result MDL RLimit LQ VQ | Result MDL RLimt LQ VQ | Result MDL RLimt LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 0.767  0.767 971< U 0.951  0.951 971< U 0485 0485 0971< U 0485 0485 0971< U
133 PW-MW-133D-030819 19-Aug-03 REG 0.767  0.767 971< U 0.951  0.951 971< U 0.485 0485 0971< U 0485 0485 0971< U
133 PW-MW-133-031203 3-Dec-03 REG 0.782  0.782 99U U 0.97 0.97 99U U 0.495  0.495 09U U 0.495  0.495 09U U
133 PW-MW-133-040330 30-Mar-04 REG 0.745  0.745 943U U 0.925 0925 943U U 0472 0472 0943U U 0472 0472 0943U U
133 PW-MW-133-040714 14-Jul-04 REG 0.76 0.76 962U U 0.942 0942 962U U 0481 0481 0962U U 0481 0481 0962U U
134 PW-MW-134DD-030618 18-Jun-03 REG 0.775  0.775 98< U 0.961  0.961 98< U 0.49 0.49 098< U 0.49 0.49 098< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 0.767  0.767 971< U 0.951  0.951 971< U 0485 0485 0971< U 0485 0485 0971< U
134 PW-MW-134DD-030819 19-Aug-03 REG 0.782  0.782 99< U 0.97 0.97 99< U 0.495  0.495 099< U 0.495  0.495 099< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 0.775  0.775 98< U 0.961  0.961 98< U 0.49 0.49 098< U 0.49 0.49 098< U
134 PW-MW-134-031203 3-Dec-03 REG 0.782  0.782 99U U 0.97 0.97 99U U 0.495  0.495 09U U 0.495  0.495 09U U
134 PW-MW-134QC-031203 3-Dec-03 FD 0.79 0.79 10U U 0.98 0.98 10U U 05 05 1U U 05 05 1U U
134 134QC-040330-FD 30-Mar-04 FD 0.745  0.745 943U U 0.925 0925 943U U 0472 0472 0943U U 0472 0472 0943U U
134 PW-MW-134-040330 30-Mar-04 REG 0.745  0.745 943U U 0925 0925 943U U 0472 0472 0943U U 0472 0472 0943U U
134 PW-MW-134-040714 14-Jul-04 REG 0.767  0.767 971U U 0.951  0.951 971U U 0.485 0485 0971U U 0.485 0485 0971U U
134 PW-MW-134-040714-FD 14-Jul-04 FD 0.767  0.767 971U U 0.951  0.951 971U U 0485 0485 0971U U 0485 0485 0971U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3
Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

00045916

Parameter Hexachlorobenzene Hexachlorobutadiene Hexachlorocyclopentadiene Hexachloroethane

Units Hg/L Hg/L Hg/L Hg/L

CAS Number 118-74-1 87-68-3 17-47-4 67-72-1

Location Sample Date Type | Result MDL RLimt LQ VQ Result MDL RLimit LQ VQ | Result MDL RLimt LQ VQ | Result MDL RLimt LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 0.631  0.631 971< U not reported 0971 0971 971< U 0417 0417 971< U
133 PW-MW-133D-030819 19-Aug-03 REG 0.631  0.631 971< U not reported 0971 0971 971< U 0417 0417 971< U
133 PW-MW-133-031203 3-Dec-03 REG 0.644  0.644 99U U not reported 0.99 0.99 99U U 0426  0.426 99U U
133 PW-MW-133-040330 30-Mar-04 REG 0.613  0.613 943U U not reported 0.943 0943 943U U 0.406  0.406 943U U
133 PW-MW-133-040714 14-Jul-04 REG 0.625  0.625 962U U not reported 0.962  0.962 962U U 0413 0413 962U U
134 PW-MW-134DD-030618 18-Jun-03 REG 0.637  0.637 98< U not reported 0.98 0.98 98< U 0.422 0422 98< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 0.631  0.631 971< U not reported 0971 0971 971< U 0417 0417 971< U
134 PW-MW-134DD-030819 19-Aug-03 REG 0.644  0.644 99< U not reported 0.99 0.99 99< U 0426  0.426 99< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 0.637  0.637 98< U not reported 0.98 0.98 98< U 0422 0422 98< U
134 PW-MW-134-031203 3-Dec-03 REG 0.644  0.644 99U U not reported 0.99 0.99 99U U 0.426  0.426 99U U
134 PW-MW-134QC-031203 3-Dec-03 FD 0.65 0.65 10U U not reported 1 1 10U U 0.43 0.43 10U U
134 134QC-040330-FD 30-Mar-04 FD 0.613  0.613 943U U not reported 0.943 0943 943U U 0.406  0.406 943U U
134 PW-MW-134-040330 30-Mar-04 REG 0.613  0.613 943U U not reported 0.943 0943 943U U 0.406  0.406 943U U
134 PW-MW-134-040714 14-Jul-04 REG 0.631  0.631 971U U not reported 0971 0971 971U U 0.417 0417 971U U
134 PW-MW-134-040714-FD 14-Jul-04 FD 0.631  0.631 971U U not reported 0971 0971 971U U 0417 0417 971U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Table 3-3

Shaw Environmental, Inc.

00045917

Parameter Indeno(1,2,3-cd)pyrene Isophorone m-Cresol Methyl methanesulfonate

Units Hg/L Mg/l Mg/l Hg/L

CAS Number 193-39-5 78-59-1 108-39-4 66-27-3

Location Sample Date Type | Result MDL RLimt LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ | Result MDL RLimt LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 0.485 0.485 0971< U not reported not reported 0.786  0.786 971< U
133 PW-MW-133D-030819 19-Aug-03 REG 0.485 0485 0971< U not reported not reported 0.786  0.786 971< U
133 PW-MW-133-031203 3-Dec-03 REG 0.495 0.495 099U U not reported not reported 0.802  0.802 99U U
133 PW-MW-133-040330 30-Mar-04 REG 0.472 0472 0943U U not reported not reported 0.764  0.764 943U U
133 PW-MW-133-040714 14-Jul-04 REG 0.481 0.481 092U U not reported not reported 0779  0.779 962U U
134 PW-MW-134DD-030618 18-Jun-03 REG 0.49 0.49 098< U not reported not reported 0.794  0.794 98< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 0.485 0.485 0971< U not reported not reported 0.786  0.786 971< U
134 PW-MW-134DD-030819 19-Aug-03 REG 0.495 0.495 099< U not reported not reported 0.802  0.802 99< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 0.49 0.49 098< U not reported not reported 0.794  0.79%4 98< U
134 PW-MW-134-031203 3-Dec-03 REG 0.495 0.495 099U U not reported not reported 0.802  0.802 99U U
134 PW-MW-134QC-031203 3-Dec-03 FD 0.5 0.5 11U U not reported not reported 0.81 0.81 10U U
134 134QC-040330-FD 30-Mar-04 FD 0.472 0472  0943U U not reported not reported 0.764  0.764 943U U
134 PW-MW-134-040330 30-Mar-04 REG 0.472 0.472 0943U U not reported not reported 0.764  0.764 943U U
134 PW-MW-134-040714 14-Jul-04 REG 0.485 0485 0971U U not reported not reported 0.786  0.786 971U U
134 PW-MW-134-040714-FD 14-Jul-04 FD 0.485 0.485 0971U U not reported not reported 0.786  0.786 971U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

00045918

Parameter Naphthalene Nitrobenzene n-Nitrosodiethylamine n-Nitrosodimethylamine

Units Hg/L Hg/L Hg/L Hg/L

CAS Number 91-20-3 98-95-3 55-18-5 62-75-9

Location Sample Date Type Result MDL RLimit LQ VQ | Result MDL RLimt LQ VQ | Result MDL RLimt LQ VQ | Result MDL RLimt LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG  |not reported 0.612 0612 971< U 4.85 4.85 971< U 4.85 4.85 971< U
133 PW-MW-133D-030819 19-Aug-03 REG  |not reported 0.612 0612 971< U 4.85 4.85 971< U 4.85 485 971< U
133 PW-MW-133-031203 3-Dec-03 REG  [not reported 0.624  0.624 99U U 4.95 4.95 99U U 4.95 4.95 99U U
133 PW-MW-133-040330 30-Mar-04 REG |not reported 0594 0594 943U U 472 472 943U U 472 472 943U U
133 PW-MW-133-040714 14-Jul-04 REG  [not reported 0.606  0.606 962U U 0.76 0.76 962U U 481 481 962U U
134 PW-MW-134DD-030618 18-Jun-03 REG  |not reported 0.618  0.618 98< U 4.9 49 98< U 4.9 4.9 98< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD not reported 0.612 0612 971< U 4.85 4.85 971< U 4.85 4.85 971< U
134 PW-MW-134DD-030819 19-Aug-03 REG  |not reported 0.624  0.624 99< U 4.95 4.95 99< U 4.95 4.95 99< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD not reported 0.618  0.618 98< U 49 49 98< U 4.9 49 98< U
134 PW-MW-134-031203 3-Dec-03 REG  [not reported 0.624  0.624 99U U 4.95 4.95 99U U 4.95 4.95 99U U
134 PW-MW-134QC-031203 3-Dec-03 FD not reported 0.63 0.63 oU U 5 5 oU U 5 5 oU U
134 134QC-040330-FD 30-Mar-04 FD not reported 0594 0594 943U U 472 472 943U U 472 472 943U U
134 PW-MW-134-040330 30-Mar-04 REG  |not reported 0594  0.594 943U U 472 472 943U U 472 472 943U U
134 PW-MW-134-040714 14-Jul-04 REG  [not reported 0.612 0612 971U U 0.767  0.767 971U U 4.85 4.85 971U U
134 PW-MW-134-040714-FD 14-Jul-04 FD not reported 0.612  0.612 971U U 0.767  0.767 971U U 4.85 4.85 971U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

00045919

Parameter n-Nitrosodi-n-butylamine n-Nitroso-di-n-propylamine n-Nitrosodiphenylamine Pentachlorobenzene

Units Hg/L Hg/L Hg/L Hg/L

CAS Number 924-16-3 621-64-7 86-30-6 608-93-5

Location Sample Date Type | Result MDL RLimit LQ VQ | Result MDL RLimt LQ VQ Result MDL RLimt LQ VQ | Result MDL RLimit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 1.04 1.04 971< U 0.728  0.728 971< U not reported 1.17 1.17 971< U
133 PW-MW-133D-030819 19-Aug-03 REG 1.04 1.04 971< U 0.728  0.728 971< U not reported 117 117 971< U
133 PW-MW-133-031203 3-Dec-03 REG 1.06 1.06 99U U 0.743  0.743 99U U not reported 1.19 1.19 99U U
133 PW-MW-133-040330 30-Mar-04 REG 1.01 1.01 943U U 0.708  0.708 943U U not reported 113 1.13 943U U
133 PW-MW-133-040714 14-Jul-04 REG 1.03 1.03 962U U 0721 0721 962U U not reported 1.15 1.15 962U U
134 PW-MW-134DD-030618 18-Jun-03 REG 1.05 1.05 98< U 0.735  0.735 98< U not reported 118 118 98< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 1.04 1.04 971< U 0.728  0.728 971< U not reported 1.17 1.17 971< U
134 PW-MW-134DD-030819 19-Aug-03 REG 1.06 1.06 99< U 0.743  0.743 99< U not reported 1.19 119 99< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 1.05 1.05 98< U 0.735  0.735 98< U not reported 1.18 1.18 98< U
134 PW-MW-134-031203 3-Dec-03 REG 1.06 1.06 99U U 0.743  0.743 99U U not reported 1.19 1.19 99U U
134 PW-MW-134QC-031203 3-Dec-03 FD 1.07 1.07 10U U 0.75 0.75 10U U not reported 1.2 1.2 10U U
134 134QC-040330-FD 30-Mar-04 FD 1.01 1.01 943U U 0.708  0.708 943U U not reported 113 113 943U U
134 PW-MW-134-040330 30-Mar-04 REG 1.01 1.01 943U U 0.708  0.708 943U U not reported 1.13 1.13 943U U
134 PW-MW-134-040714 14-Jul-04 REG 1.04 1.04 971U U 0.728  0.728 971U U not reported 117 117 971U U
134 PW-MW-134-040714-FD 14-Jul-04 FD 1.04 1.04 971U U 0.728  0.728 971U U not reported 1.17 1.17 971U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

00045920

Parameter Pentachloronitrobenzene Pentachlorophenol Phenacetin Phenanthrene

Units Hg/L Hg/L Hg/L Hg/L

CAS Number 82-68-8 87-86-5 62-44-2 85-01-8

Location Sample Date Type | Result  MDL RLimit LQ VQ| Result MDL RLimit LQ VQ | Result MDL RLimt LQ VQ | Result MDL RLimt LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 192 192 971< U 485 4.85 971< U 1.72 1.72 971< U 0485 0485 0971< U
133 PW-MW-133D-030819 19-Aug-03 REG 192 192 971< U 485 4.85 971< U 1.72 172 971< U 0485 0485 0971< U
133 PW-MW-133-031203 3-Dec-03 REG 196 1.96 99U U 495 495 99U U 1.75 1.75 99U U 0495  0.495 09U U
133 PW-MW-133-040330 30-Mar-04 REG 187 187 943U U 472 472 943U U 1.67 1.67 943U U 0472 0472 0943U U
133 PW-MW-133-040714 14-Jul-04 REG 19 19 962U U 481 481 962U U 17 17 962U U 0481 0481 092U U
134 PW-MW-134DD-030618 18-Jun-03 REG 194 194 98< U 4.9 49 98< U 1.74 174 98< U 0.49 0.49 098< U
134 PW-MW-134QCDD-030618 18-Jun-03 FD 192 192 971< U 485 4.85 971< U 1.72 1.72 971< U 0485 0485 0971< U
134 PW-MW-134DD-030819 19-Aug-03 REG 196 1.96 99< U 495 495 99< U 1.75 1.75 99< U 0495  0.495 099< U
134 PW-MW-134QCDD-030819 19-Aug-03 FD 194 194 98< U 49 49 98< U 1.74 1.74 98< U 0.49 0.49 098< U
134 PW-MW-134-031203 3-Dec-03 REG 196 1.96 99U U 495 495 99U U 1.75 1.75 99U U 0495  0.495 099U U
134 PW-MW-134QC-031203 3-Dec-03 FD 198 198 10U U 5 5 10U u 1.77 1.77 10U u 05 05 1y u
134 134QC-040330-FD 30-Mar-04 FD 187 187 943U U 472 472 943U U 1.67 1.67 943U U 0472 0472 0943U U
134 PW-MW-134-040330 30-Mar-04 REG 187 187 943U U 472 472 943U U 1.67 1.67 943U U 0472 0472 0943U U
134 PW-MW-134-040714 14-Jul-04 REG 192 192 971U U 485 4.85 971U U 1.72 1.72 971U U 0485 0485 0971U U
134 PW-MW-134-040714-FD 14-Jul-04 FD 192 192 971U U 485 4.85 971U U 1.72 1.72 971U U 0485 0485 0971U U

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Table 3-3

Parameter Phenol Pyrene Pyridine

Units Hg/L Hg/L Hg/L

CAS Number 108-95-2 129-00-0 110-86-1

Location Sample Date Type | Result MDL RLimit LQ VQ | Result MDL RLimt LQ VQ Result ~ MDL RLimt LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 0291  0.291 971< U 0485 0485 0971< U 4.85 4.85 9.71< u
133 PW-MW-133D-030819 19-Aug-03 REG 0291 0291 971< U 0485 048 0971< U 4.85 4.85 971< u
133 PW-MW-133-031203 3-Dec-03 REG 0.297  0.297 99U U 0.495  0.495 09U U 4.95 4.95 99U u
133 PW-MW-133-040330 30-Mar-04 REG 0.283  0.283 943U U 0472 0472 0943U U 4.72 472 943U u
133 PW-MW-133-040714 14-Jul-04 REG 0.288  0.288 962U U 0481 0481 0962U U 481 481 9.62 U u
134 PW-MW-134DD-030618 18-Jun-03 REG 0.294  0.294 98< U 0.49 0.49 098< U 4.9 49 9.8 < u
134 PW-MW-134QCDD-030618 18-Jun-03 FD 0291  0.291 971< U 0485 0485 0971< U 4.85 4.85 9.71< u
134 PW-MW-134DD-030819 19-Aug-03 REG 0.297  0.297 99< U 0.495  0.495 099< U 4.95 4.95 99< u
134 PW-MW-134QCDD-030819 19-Aug-03 FD 0294  0.294 98< U 0.49 0.49 098< U 49 49 98 < u
134 PW-MW-134-031203 3-Dec-03 REG 0.297  0.297 99U U 0.495  0.495 09U U 4.95 4.95 99U u
134 PW-MW-134QC-031203 3-Dec-03 FD 0.3 0.3 10U U 05 05 1U U 5 5 10U u
134 134QC-040330-FD 30-Mar-04 FD 0.283  0.283 943U U 0472 0472 0943U U 4.72 472 943U u
134 PW-MW-134-040330 30-Mar-04 REG 0.283  0.283 943U U 0472 0472 0943U U 472 472 943U u
134 PW-MW-134-040714 14-Jul-04 REG 0291  0.291 971U U 0.485 0485 0971U U 4.85 4.85 971U u
134 PW-MW-134-040714-FD 14-Jul-04 FD 0291  0.291 971U U 0485 0485 0971U U 4.85 4.85 971U u

Footnotes are shown on last page.
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-3

Concentrations of Chemicals in Groundwater from Intermediate Depth Wells - SVOCs

Shaw Environmental, Inc.

00045922

Parameter Phenol Pyrene Pyridine

Units Hg/L Hg/L Hg/L

CAS Number 108-95-2 129-00-0 110-86-1

Location Sample Date Type Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ Result MDL RLimit LQ VQ

133 PW-MW-133D-030618 18-Jun-03 REG 0.291 0.291 9.71< u 0.485 0.485 0971 < u 4.85 4.85 9.71< u
133 PW-MW-133D-030819 19-Aug-03 REG 0.291 0.291 9.71< U 0.485 0.485 0.971 < u 4.85 4.85 971< u
133 PW-MW-133-031203 3-Dec-03 REG 0.297 0.297 99U u 0.495 0.495 0.99 U u 4.95 4.95 99U u
133 PW-MW-133-040330 30-Mar-04 REG 0.283 0.283 9.43 U U 0.472 0.472 0.943 U u 472 472 943U u
133 PW-MW-133-040714 14-Jul-04 REG 0.288 0.288 9.62 U u 0.481 0.481 0.962 U u 481 481 9.62 U u
134 PW-MW-134DD-030618 18-Jun-03 REG 0.294 0.294 9.8 < U 0.49 0.49 0.98 < u 4.9 49 9.8 < u
134 PW-MW-134QCDD-030618 18-Jun-03 FD 0.291 0.291 9.71< u 0.485 0.485 0971 < u 4.85 4.85 9.71< u
134 PW-MW-134DD-030819 19-Aug-03 REG 0.297 0.297 99 < U 0.495 0.495 0.99 < u 4.95 4,95 99< u
134 PW-MW-134QCDD-030819 19-Aug-03 FD 0.294 0.294 9.8 < u 0.49 0.49 0.98 < u 49 49 9.8 < u
134 PW-MW-134-031203 3-Dec-03 REG 0.297 0.297 99U U 0.495 0.495 0.99 U u 4.95 4.95 99U u
134 PW-MW-134QC-031203 3-Dec-03 FD 03 0.3 10U u 05 05 1U u 5 5 10U u
134 134QC-040330-FD 30-Mar-04 FD 0.283 0.283 9.43 U U 0.472 0.472 0.943 U u 472 472 943U u
134 PW-MW-134-040330 30-Mar-04 REG 0.283 0.283 943U u 0.472 0.472 0.943 U u 472 472 943U u
134 PW-MW-134-040714 14-Jul-04 REG 0.291 0.291 971U U 0.485 0.485 0971 U u 4.85 4.85 971U u
134 PW-MW-134-040714-FD 14-Jul-04 FD 0.291 0.291 9.71 U u 0.485 0.485 0971 U u 4.85 4.85 9.71 U u

Notes and Abbreviations:
Shading indicates background metal
< - chemical concentration is less than amount reported

B
CAS

TERC No. DACA56-94-D-0020, TO No. 0109

chemical detected in laboratory blank

chemical abstracts service

field duplicate

estimated concentration

data qualifier reported by laboratory

value contains low bias

analytical method detection limit reported by laboratory
regular sample

analytical reporting limit reported by laboratory
semivolatile organic compound

undetected concentration

undetected concentration

undetected concentration

micrograms per liter

volatile organic compound

data qualifier applied during data validation with same meanings as LC

Longhorn Army Ammunition Plant, Karnack, Texas
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 3-4

Detection of Chemicals Not Related to Background in
Groundwater from Shallow Wells

Shaw Environmental, Inc.

00045923

Chemical Name Acetone Nitrate/Nitrite o-Nitrotoluene m-Nitrotoluene Chloromethane Methylene chloride di-n-Butyl phthalate

CAS No. 95-50-1 39018 88-72-2 99-08-01 74-87-3 75-09-2 84-74-2

Units = pg/L

Location Sample Date Type | Detected J-Qualified MCL |Detected J-Qualified MCL |Detected J-Qualified MCL |Detected J-Qualified MCL |Detected J-Qualified MCL |Detected J-Qualified MCL [Detected J-Qualified MCL

110 PW-MW-110-031203 12/03/2003 REG

110 PW-MW-110-040331 03/31/2004 REG

110 PW-MW-110-040715 07/15/2004 REG | 9.57 NE 0.774 NE 13 NE

110 PW-MW-110-040915 09/15/2004 REG

110 PW-MW-110-041216 12/16/2004 REG

111 PW-MW-111-031204 12/04/2003 REG 1.36 NE

111 PW-MW-111-040331 03/31/2004 REG

111 PW-MW-111-040715 07/15/2004 REG 10 10,000 0521 NE | 1.21 NE

111 PW-MW-111-041216 12/16/2004 REG

112 PW-MW-112-031204 12/04/2003 REG

112 PW-MW-112-040330 03/30/2004 REG

112 PW-MW-112-040714 07/14/2004 REG | 10.3 NE 0.948 NE 3.29 5

112 PW-MW-112-040915 09/15/2004 REG

112 PW-MW-112-041216 12/16/2004 REG

Notes and Abbreviations:

CAS chemical abstracts service

J-Qualified estimated concentration

MCL Maximum Contaminant Level established by the Safe Drinking Water Act

NE not established
TERC No. DACA56-94-D-0020, TO No. 0109 Shaw Project No. 845714
Longhorn Army Ammunition Plant, Karnack, Texas Page 1 of 1 June 2007




Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 5-1
Summary Statistics for Perimeter Well Groundwater Data - Unfiltered Samples®

Shaw Environmental, Inc.

00045924

Range of Values, pg/L

Detection Percent Detected Concentrations Reporting Limits Statistical Mean Median 95% UCL 95% UTL

Chemical Frequency Detections Minimum - Maximum Minimum - Maximum Distribution ” pg/L pg/L uglL pgiL
Total Metals
Aluminum 12 113 92 98.9 - 1990 100 - 2000 L 4,53E+02 2.72E+02 7.16E+02 2.68E+03
Antimony 3/13 23 279 - 115 10 - 10 NP 5.49E+00 5.08E+00 6.65E+00 1.15E+01
Arsenic ®f 1/13 8 0.167 - 0.167 5 - 100 NP 2.08E+00 2.24E+00 2.24E+00 1.67E-01
Barium 13713 100 145 - 128 5-5 NP 4.05E+01 2.56E+01 6.07E+01 1.28E+02
Beryllium 6 /13 46 0.202 - 0.851 5-5 NP 2.88E-01 1.58E-01 3.97E-01 8.51E-01
Cadmium 8 /13 62 0.368 - 2.29 2-2 NP 6.39E-01 4.49E-01 8.67E-01 2.29E+00
Calcium 13713 100 2980 - 302000 100 - 100 NP 1.68E+05 2.05E+05 2.04E+05 3.02E+05
Chromium 9 /13 69 0.634 - 8.09 5-5 L 1.98E+00 9.69E-01 3.25E+00 1.58E+01
Cobalt 13713 100 126 - 32.1 5-5 L 1.28E+01 7.43E+00 1.92E+01 1.51E+02
Copper 5/13 38 1.26 - 3.22 5-5 NP 1.55E+00 1.39E+00 1.83E+00 3.22E+00
Iron 13 /13 100 147 - 2310 100 - 2000 L 7.00E+02 5.56E+02 8.87E+02 4.01E+03
Magnesium 13713 100 3000 - 331000 100 - 100 N 1.64E+05 1.41E+05 2.19E+05 4.62E+05
Manganese 13713 100 67.7 - 5570 10 - 10 N 2.90E+03 3.35E+03 3.81E+03 7.82E+03
Mercury 1/13 8 0.0793 - 0.0793 02 -02 NP 4.97E-02 4.72E-02 5.21E-02 7.93E-02
Nickel 13713 100 484 - 92 5-5 L 3.05E+01 2.66E+01 3.95E+01 2.11E+02
Potassium 13713 100 128 - 2740 100 - 2000 NP 1.71E+03 2.04E+03 2.19E+03 2.74E+03
Selenium © 6 /13 46 136 - 46.1 5 - 100 NP 1.33E+01 2.81E+00 2.01E+01 4.61E+01
Silver 4 /13 31 0.901 - 191 5-5 NP 9.94E-01 8.35E-01 1.21E+00 1.91E+00
Strontium 13713 100 101 - 7330 5-5 NP 4.26E+03 5.18E+03 5.17E+03 7.33E+03
Vanadium 7113 54 0.86 - 3.99 5-5 NP 1.13E+00 8.60E-01 1.66E+00 3.99E+00
Zinc 11713 85 3.61 - 229 5-5 N 1.09E+01 1.16E+01 1.44E+01 3.02E+01
Anions
Chloride 13 /13 100 2070 - 1930000 200 - 20000 N 9.74E+05 1.03E+06 1.28E+06 2.64E+06
Nitrate / Nitrite ® 1/13 8 10 - 10 20 - 250 NP 6.77E+00 1.00E+01 8.38E+00 1.00E+01
Sulfate 13713 100 18400 - 2400000 400 - 40000 N 1.06E+06 1.01E+06 1.43E+06 3.06E+06
Notes and Abbreviations:

# Groundwater samples were not filtered before analysis.

® | = Lognormal distribution; N = Normal distribution; NP = Nonparametric distribution for those samples that fail normal and lognormal distribution.

€ 95% Upper confidence limit (UCL) calculated for chemicals with lognormal, normal, or nonparametric statistical distribution.

UCLs for lognormal and nonparametric distributions are calculated using bootstrapping (2000 replications); UCLs for normal distribution are calculated using the Student's T-test.

9950 Upper tolerance limit (UTL) calculated using EPA, 1989, Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities, Interim Final Guidance,

Office of Solid Waste Management, Washington, DC, April. If greater than 15% of the data are nondetects, or if the data distribution is undefined,
the maximum detected concentration is used as the UTL.

¢ Samples analyzed for arsenic, selenium, and nitrate/nitrite had dilution factors greater than the dilution factor of the maximum detected concentration (MDC), which would cause the 95% UCL

to exceed the MDC. Therefore, the 95% UCL was calculated using the lowest method detection limit of nondiluted samples as the surrogate value for the nondetected
diluted samples. The mean, median, UCL, and UTL represent those of the revised dataset.

" The mean, median, and UCL are higher than the MDC for arsenic because the undiluted method detection limit used as the surrogate value for the

12 nondetect samples (2.24 pg/L; see footnote "e") is higher than the MDC (0.167 pg/L).

Hg/L  microgram per liter

TERC No. DACA56-94-D-0020, TO No. 109
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 5-2
Summary Statistics for Perimeter Well Groundwater Data - Filtered Samples®

Shaw Environmental, Inc.

00045925

Range of Values, pg/L

Detection Percent Detected Concentrations Reporting Limits Statistical Mean Median 95% UCL 95% UTL
Chemical Frequency Detections Minimum - Maximum Minimum - Maximum Distribution ” pg/L pg/L uglL pg/L
Dissolved Metals
Aluminum 12 /13 92 404 - 821 100 - 2000 L 2.32E+02 1.17E+02 3.72E+02 1.86E+03
Antimony 8 /13 62 355 - 105 10 - 10 N 6.74E+00 6.84E+00 7.75E+00 1.22E+01
Arsenic 3/13 23 0.685 - 62.1 5 - 100 L 1.64E+01 1.12E+01 2.90E+01 3.42E+02
Barium 13 /13 100 134 - 120 5-5 NP 3.88E+01 2.64E+01 5.04E+01 1.20E+02
Beryllium 4713 31 0.26 - 0.813 5-5 NP 2.58E-01 1.58E-01 3.66E-01 8.13E-01
Cadmium 10 /13 77 032 - 51 2-2 NP 9.32E-01 4.39E-01 1.62E+00 5.10E+00
Calcium 13 /13 100 2950 - 301000 100 - 100 NP 1.68E+05 2.05E+05 2.03E+05 3.01E+05
Chromium 10 /13 77 0.599 - 4.02 5-5 L 1.17E+00 8.04E-01 1.71E+00 5.12E+00
Cobalt 12 /13 92 179 - 299 5-5 L 1.21E+01 5.97E+00 1.81E+01 1.87E+02
Copper 6 /13 46 146 - 239 5-5 NP 1.59E+00 1.39E+00 1.76E+00 2.39E+00
Iron 11 /13 85 25 - 1010 100 - 2000 L 3.26E+02 2.23E+02 5.13E+02 4.23E+03
Lead © 1/13 8 24 - 24 4 - 100 NP 1.77E+00 1.72E+00 1.82E+00 2.40E+00
Magnesium 13 /13 100 2710 - 330000 100 - 100 N 1.63E+05 1.45E+05 2.18E+05 4.59E+05
Manganese 13 /13 100 64 - 5860 10 - 10 N 2.87E+03 2.93E+03 3.79E+03 7.84E+03
Nickel 13 /13 100 4.68 - 93 5-5 L 3.05E+01 2.48E+01 3.72E+01 2.29E+02
Potassium 13 /13 100 120 - 2980 100 - 2000 NP 1.70E+03 2.20E+03 2.09E+03 2.98E+03
Selenium 9 /13 69 2.86 - 58.7 5 - 100 N 1.93E+01 2.24E+01 2.75E+01 6.35E+01
Silver 3/13 23 0.984 - 1.92 5-5 NP 9.56E-01 8.35E-01 1.11E+00 1.92E+00
Strontium 13 /13 100 97.6 - 7200 5-5 NP 4.31E+03 5.23E+03 5.25E+03 7.20E+03
Vanadium 5/13 38 084 - 1.16 5-5 NP 7.55E-01 6.06E-01 8.51E-01 1.16E+00
Zinc 12 /13 92 5.67 - 54.3 5-5 N 2.02E+01 1.84E+01 2.74E+01 5.92E+01

Notes and Abbreviations:

# Groundwater samples were filtered for analysis of dissolved concentrations.

® | = Lognormal distribution; N = Normal distribution; NP = Nonparametric distribution for those samples that fail normal and lognormal distribution,

¢ 959% Upper confidence limit (UCL) calculated for chemicals with lognormal, normal, or nonparametric statistical distribution.

UCLSs for lognormal and nonparametric distributions are calculated using bootstrapping (2000 replications); UCLs for normal distribution are calculated using the Student's T-test.
“95% Upper tolerance limit (UTL) calculated using EPA, 1989, Statistical Analysis of Ground-Water Monitoring Data at RCRA Facilities, Interim Final Guidance,

Office of Solid Waste Management, Washington, DC, April. If greater than 15% of the data are nondetects, o if the data distribution is undefined,

the maximum detected concentration is used as the UTL.

¢ Samples analyzed for lead had dilution factors greater than the dilution factor of the maximum detected concentration (MDC), which would cause the 95% UCL

to exceed the MDC. Therefore, the 95% UCL was calculated using the lowest method detection limit of nondiluted samples as the surrogate value for the nondetected

diluted samples. The mean, median, UCL, and UTL represent those of the revised dataset.

Ug/L  micrograms per liter
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 5-3

Calculations of Upper Confidence Limits and Upper Tolerance Limits
for Unfiltered Perimeter Well Groundwater Concentrations®

Shaw Environmental, Inc.

00045926

Aluminum (Undissolved)

Antimony (Undissolved)

Arsenic (Undissolved)

Barium (Undissolved)

Concentration Concentration Concentration Concentration
(/L) (Hg/L) (Hg/L) (Hg/L)

Results 147 5.08 224 128

1990 5.08 224 95

769 5.08 224 924

652 5.08 224 29.7

459 5.08 224 27.1

324 5.08 224 26.9

323 5.08 224 25.6

272 5.08 224 255

252 5.08 224 16.3

243 5.08 224 16

195 115 224 154

159 6.27 224 14.6

98.9 2.79 0.167 145
Distribution Type Lognormal Nonparametric Nonparametric Nonparametric
Sample size 13 13 13 13
Median (ug/L) 2.72E+02 5.08E+00 2.24E+00 2.56E+01
95% UCL (pg/L)- Bootstrapping b 7.16E+02 6.65E+00 2.24E+00 6.07E+01
95% UCL (ug/L)- T-test © NA NA NA NA
95% UTL (ugl/L) d 2.68E+03 Nonparametric distribution; use MDL Nonparametric distribution; use MDL Nonparametric distribution; use MDC
Maximum detected concentration (ug/L) © 1.99E+03 5.08E+00 2.24E+00 1.28E+02

See footnotes at end of table.
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Evaluation of Perimeter Well Data for Use as Groundwater Background Shaw Environmental, Inc.

00045927

Calculations of Upper Confidence Limits and Upper Tolerance Limits
for Unfiltered Perimeter Well Groundwater Concentrations®

Beryllium (Undissolved) Cadmium (Undissolved) Calcium (Undissolved) Chromium (Undissolved)
Concentration Concentration Concentration Concentration
(Hg/L) (Hg/L) (/L) (Hg/L)
Results 0.158 0.313 302000 0.503
0.158 0.313 233000 0.503
0.158 0.313 223000 0.503
0.158 0.313 221000 0.503
0.158 0.313 210000 8.09
0.158 2.29 209000 3.94
0.158 141 205000 3.94
0.851 0.642 191000 2.68
0.584 0.622 190000 1.34
0.426 0.502 186000 1.34
0.322 0.46 4970 0.969
0.258 0.449 3710 0.738
0.202 0.368 2980 0.634
Distribution Type Nonparametric Nonparametric Nonparametric Lognormal
Sample size 13 13 13 13
Median (pg/L) 1.58E-01 4.49E-01 2.05E+05 9.69E-01
95% UCL (ug/L)- Bootstrapping ” 3.97E-01 8.67E-01 2.04E+05 3.25E+00
95% UCL (ug/L)- T-test © NA NA NA NA
95% UTL (pg/L) d Nonparametric distribution; use MDC Nonparametric distribution; use MDC Nonparametric distribution; use MDC 1.58E+01
Maximum detected concentration (ug/L) © 8.51E-01 2.29E+00 3.02E+05 8.09E+00
See footnotes at end of table.
TERC No. DACAS6-94-D-0020, TO No. 109 Shaw Project No. 845714
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Evaluation of Perimeter Well Data for Use as Groundwater Background

Table 5-3

Calculations of Upper Confidence Limits and Upper Tolerance Limits

for Unfiltered Perimeter Well Groundwater Concentrations®

Shaw Environmental, Inc.

00045928

Cobalt (Undissolved) Copper (Undissolved) Iron (Undissolved) Magnesium (Undissolved)
Concentration Concentration Concentration Concentration
(Hg/L) (/L) (Hg/L) (Hg/L)
Results 321 1.39 2310 331000
30 1.39 1230 292000
29.1 1.39 952 263000
21.7 1.39 938 252000
12.1 1.39 586 234000
7.59 1.39 561 210000
743 1.39 556 141000
6.45 1.39 523 137000
4.09 3.22 467 130000
358 1.63 375 128000
2.86 1.46 240 4600
1.79 141 214 3340
1.26 1.26 147 3000
Distribution Type Lognormal Nonparametric Lognormal Normal
Sample size 13 13 13 13
Median (pg/L) 7.43E+00 1.39E+00 5.56E+02 1.41E+05
95% UCL (pg/L)- Bootstrapping b 1.92E+01 1.83E+00 8.87E+02 NA
95% UCL (ug/L)- T-test © NA NA NA 2.19E+05
95% UTL (ugl/L) d 1.51E+02 Nonparametric distribution; use MDC 4.01E+03 4.62E+05
Maximum detected concentration (ug/L) © 3.21E+01 3.22E+00 2.31E+03 3.31E+05
See footnotes at end of table.
TERC No. DACAS6-94-D-0020, TO No. 109 Shaw Project No. 845714
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Evaluation of Perimeter Well Data for Use as Groundwater Background Shaw Environmental, Inc.

e 00045929

Calculations of Upper Confidence Limits and Upper Tolerance Limits
for Unfiltered Perimeter Well Groundwater Concentrations®

Manganese (Undissolved) Mercury (Undissolved) Nickel (Undissolved) Potassium (Undissolved)
Concentration Concentration Concentration Concentration
(/L) (/L) (Hg/L) (Hg/L)
Results 5570 0.0472 92 2740
4750 0.0472 70.9 2710
4540 0.0472 331 2670
4220 0.0472 285 2470
4050 0.0472 27 2350
3460 0.0472 26.8 2260
3350 0.0472 26.6 2040
2910 0.0472 251 1840
2320 0.0472 24.4 1790
2160 0.0472 21.3 517
171 0.0472 8.45 419
145 0.0472 6.86 250
67.7 0.0793 484 128
Distribution Type Normal Nonparametric Lognormal Nonparametric
Sample size 13 13 13 13
Median (pg/L) 3.35E+03 4.72E-02 2.66E+01 2.04E+03
95% UCL (ug/L)- Bootstrapping b NA 5.21E-02 3.95E+01 2.19E+03
95% UCL (ug/L)- T-test © 3.81E+03 NA NA NA
95% UTL (pg/L) d 7.82E+03 Nonparametric distribution; use MDC 2.11E+02 Nonparametric distribution; use MDC
Maximum detected concentration (ug/L) © 5.57E+03 7.93E-02 9.20E+01 2.74E+03
See footnotes at end of table.
TERC No. DACAS6-94-D-0020, TO No. 109 Shaw Project No. 845714
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Evaluation of Perimeter Well Data for Use as Groundwater Background Shaw Environmental, Inc.

e 00045930

Calculations of Upper Confidence Limits and Upper Tolerance Limits
for Unfiltered Perimeter Well Groundwater Concentrations®

Selenium (Undissolved) ! Silver (Undissolved) Strontium (Undissolved) Vanadium (Undissolved)
Concentration Concentration Concentration Concentration
(Hg/L) : (Hg/L) (/L) (Hg/L)

Results 281 0.835 7330 0.606

281 0.835 5980 0.606

281 0.835 5960 0.606

281 0.835 5600 0.606

281 0.835 5580 0.606

281 0.835 5190 0.606

281 0.835 5180 3.99

46.1 0.835 4960 1.6

27.3 0.835 4890 121

23.6 191 4390 115

21.8 153 143 11

20.4 1.06 115 11

13.6 0.901 101 0.86
Distribution Type Nonparametric Nonparametric Nonparametric Nonparametric
Sample size 13 13 13 13
Median (pg/L) 2.81E+00 8.35E-01 5.18E+03 8.60E-01
95% UCL (ug/L)- Bootstrapping ” 2.01E+01 1.21E+00 5.17E+03 1.66E+00
95% UCL (ug/L)- T-test © NA NA NA NA
95% UTL (pg/L) d Nonparametric distribution; use MDC Nonparametric distribution; use MDC Nonparametric distribution; use MDC Nonparametric distribution; use MDC
Maximum detected concentration (ug/L) © 4.61E+01 1.91E+00 7.33E+03 3.99E+00
See footnotes at end of table.

TERC No. DACAS6-94-D-0020, TO No. 109 Shaw Project No. 845714
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Evaluation of Perimeter Well Data for Use as Groundwater Background Shaw Environmental, Inc.

e 00045931

Calculations of Upper Confidence Limits and Upper Tolerance Limits
for Unfiltered Perimeter Well Groundwater Concentrations®

Zinc (Undissolved) Chloride Nitrate / Nitrite Sulfate
Concentration Concentration Concentration Concentration
(Hg/L) (/L) (/L) (Hg/L)
Results 0.883 1930000 3 2400000
0.883 1640000 10 1880000
22.9 1560000 10 1690000
20.1 1330000 3 1620000
18.9 1160000 3 1530000
14.6 1070000 10 1040000
14.1 1030000 3 1010000
12.4 999000 10 873000
11.6 986000 10 854000
9.83 933000 10 783000
6.63 10200 3 30300
473 5910 3 26600
3.61 2070 10 18400
Distribution Type Normal Normal Nonparametric Normal
Sample size 13 13 13 13
Median (pg/L) 1.16E+01 1.03E+06 1.00E+01 1.01E+06
95% UCL (ug/L)- Bootstrapping b NA NA 8.38E+00 NA
95% UCL (ug/L)- T-test © 1.44E+01 1.28E+06 NA 1.43E+06
95% UTL (pg/L) d 3.02E+01 2.64E+06 Nonparametric distribution; use MDC 3.06E+06
Maximum detected concentration (ug/L) © 2.29E+01 1.93E+06 1.00E+01 2.40E+06
See footnotes at end of table.
TERC No. DACAS6-94-D-0020, TO No. 109 Shaw Project No. 845714
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Evaluation of Perimeter Well Data for Use as Groundwater Background Shaw Environmental, Inc.

e 00045932

Calculations of Upper Confidence Limits and Upper Tolerance Limits
for Unfiltered Perimeter Well Groundwater Concentrations®

m-Nitrotoluene o-Nitrotoluene di-n-Butyl phthalate Acetone
Concentration Concentration Concentration Concentration
(Hg/L) (Hg/L) (Hg/L) (/L)
Results 0.064 0.064 1 2.29
0.325 0.162 0.952 2.29
0.325 0.162 0.962 2.29
0.325 0.162 0.98 2.29
0.325 0.064 0.943 2.29
0.064 0.162 0.971 2.29
0.325 0.162 0.98 2.29
0.325 0.162 0.943 2.29
0.064 0.064 0.962 2.29
0.325 0.162 0.935 2.29
0.325 0.162 1.36 2.29
0.325 0.162 2.29
0.325 0.162 10.3
0.521 0.774 9.57
Distribution Type Nonparametric Nonparametric Nonparametric Nonparametric
Sample size 14 14 11 14
Median (ug/L) 3.25E-01 1.62E-01 9.62E-01 2.29E+00
95% UCL (pg/L)- Bootstrapping b 3.20E-01 2.28E-01 1.04E+00 4.53E+00
95% UCL (ug/L)- T-test © NA NA NA NA
95% UTL (ugl/L) d Nonparametric distribution; use MDC Nonparametric distribution; use MDC Nonparametric distribution; use MDC Nonparametric distribution; use MDC
Maximum detected concentration (ug/L) © 5.21E-01 7.74E-01 1.36E+00 1.03E+01
See footnotes at end of table.
TERC No. DACA56-94-D-0020, TO No. 109 Shaw Project No. 845714
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Evaluation of Perimeter Well Data for Use as Groundwater Background Shaw Environmental, Inc.

00045933

Table 5-3
Calculations of Upper Confidence Limits and Upper Tolerance Limits
for Unfiltered Perimeter Well Groundwater Concentrations®

Chloromethane Methylene chloride
Concentration Concentration
(ug/l) (ug/t)

Results 05 19

0.5 19

05 19

05 19

05 19

05 19

05 19

05 19

05 19

0.5 19

05 19

13 19

121 19

0.948 3.29

Distribution Type Nonparametric Nonparametric
Sample size 14 14
Median (ug/L) 5.00E-01 1.90E+00
95% UCL (pg/L)- Bootstrapping b 7.98E-01 2.10E+00
95% UCL (ug/L)- T-test © NA NA
95% UTL (ug/L) d Nonparametric distribution; use MDC Nonparametric distribution; use MDC
Maximum detected concentration (ug/L) © 1.30E+00 3.29E+00

Notes and Abbreviations:

# Groundwater includes all undissolved groundwater samples from perimeter wells.

® 950 upper confidence limit determined using bootstrapping (2000 replications).

© 95% upper confidence limit determined using the Student's T method. This UCL calculation is only performed for data with normal distributions.

4 A UTL with 79% coverage (13 samples) at 95% confidence is calculated for normally or lognormally distributed data with 15% or fewer nondetects.

If greater than 15% of the data are nondetects, or if the data distribution is undefined, the maximum detected concentration is used as the UTL.

A nonparametric data set with 13 samples has 79.4% coverage with 95% confidence, and a data set with 11 samples has 76% coverage with 95% confidence.
¢ The value presented is the highest quantified detection for the chemical. For antimony and arsenic, a concentration was reported as detected below the MDL, and the MDL is shown as the UTL.
MDC  maximum detected concentration
MDL  method detection limit
NA not applicable
ucL upper confidence limit
UTL  upper tolerance limit
Mg/l micrograms per liter

TERC No. DACA56-94-D-0020, TO No. 109 Shaw Project No. 845714
Longhorn Army Ammunition Plant, Karnack, Texas Page 8 of 8 June 2007



Evaluation of Perimeter Well Data for Use as Groundwater Background Shaw Environmental, Inc.

Table 5-4 00045934

Calculations of Upper Confidence Limits and Upper Tolerance Limits
for Filtered Perimeter Well Groundwater Concentrations?®

Aluminum (Dissolved) Antimony (Dissolved) Arsenic (Dissolved) Barium (Dissolved) Beryllium (Dissolved)
Concentration Concentration Concentration Concentration Concentration
(Hg/L) (Hg/L) (Hg/L) (Hg/L) (/L)
Results 294 5.08 224 120 0.158
821 5.08 22.4 85 0.158
568 5.08 2.24 82.8 0.158
299 5.08 2.24 30.6 0.158
252 5.08 2.24 28 0.158
221 10.5 2.24 215 0.158
117 8.95 11.2 26.4 0.158
110 8.43 11.2 26.3 0.158
98.8 8.16 224 17.8 0.158
85.7 8.03 2.24 16.2 0.813
57 7.73 62.1 15.8 0.496
52.9 6.84 49 14 0.357
40.4 355 0.685 134 0.26
Distribution Type Lognormal Normal Lognormal Nonparametric Nonparametric
Sample size 13 13 13 13 13
Median (pg/L) 1.17E+02 6.84E+00 1.12E+01 2.64E+01 1.58E-01
95% UCL (ug/L)- Bootstrapping b 3.72E+02 NA 2.90E+01 5.04E+01 3.66E-01
95% UCL (ug/L)- T-test © NA 7.75E+00 NA NA NA
79%, 95% UTL (ug/L) d 1.86E+03 1.22E+01 3.42E+02 Nonparametric distribution; use MDC Nonparametric distribution; use MDC
Maximum detected concentration (ug/L) © 8.21E+02 1.05E+01 6.21E+01 1.20E+02 8.13E-01
See footnotes at end of table.
TERC No. DACAS6-94-D-0020, TO No. 109 Shaw Project No. 845714
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Evaluation of Perimeter Well Data for Use as Groundwater Background Shaw Environmental, Inc.

Table 5-4 00045935

Calculations of Upper Confidence Limits and Upper Tolerance Limits
for Filtered Perimeter Well Groundwater Concentrations?®

Cadmium (Dissolved) Calcium (Dissolved) Chromium (Dissolved) Cobalt (Dissolved)
Concentration Concentration Concentration Concentration
(/L) (/L) (/L) (/L)
Results 0.313 301000 0.503 0.541
0.313 230000 0.503 29.9
0.313 226000 0.503 29.8
5.1 224000 4,02 28.4
159 212000 1.99 26.7
135 207000 155 12.3
0.605 205000 1.38 6.4
0.525 193000 117 5.97
0.479 190000 0.941 5.95
0.439 187000 0.804 3.78
0.423 5020 0.658 3.77
0.352 3890 0.632 2.58
0.32 2950 0.599 1.79
Distribution Type Nonparametric Nonparametric Lognormal Lognormal
Sample size 13 13 13 13
Median (pg/L) 4.39E-01 2.05E+05 8.04E-01 5.97E+00
95% UCL (pg/L)- Bootstrapping b 1.62E+00 2.03E+05 1.71E+00 1.81E+01
95% UCL (ug/L)- T-test © NA NA NA NA
79%, 95% UTL (ug/L) d Nonparametric distribution; use MDC Nonparametric distribution; use MDC 5.12E+00 1.87E+02
Maximum detected concentration (ug/L) © 5.10E+00 3.01E+05 4.02E+00 2.99E+01
See footnotes at end of table.
TERC No. DACAS6-94-D-0020, TO No. 109 Shaw Project No. 845714
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Evaluation of Perimeter Well Data for Use as Groundwater Background Shaw Environmental, Inc.

Table 5-4 00045936

Calculations of Upper Confidence Limits and Upper Tolerance Limits
for Filtered Perimeter Well Groundwater Concentrations?®

Copper (Dissolved) Iron (Dissolved) Lead (Dissolved) Magnesium (Dissolved)
Concentration Concentration Concentration Concentration
(Hg/L) (/L) (Hg/L) (/L)
Results 1.39 252 1.72 330000
1.39 126 1.72 295000
1.39 1010 1.72 270000
1.39 968 172 237000
1.39 787 1.72 227000
1.39 279 1.72 206000
1.39 232 1.72 145000
2.39 223 1.72 134000
1.98 125 1.72 133000
1.86 116 1.72 130000
18 56.5 1.72 4600
15 37.2 1.72 3210
1.46 25 24 2710
Distribution Type Nonparametric Lognormal Nonparametric Normal
Sample size 13 13 13 13
Median (pg/L) 1.39E+00 2.23E+02 1.72E+00 1.45E+05
95% UCL (ug/L)- Bootstrapping b 1.76E+00 5.13E+02 1.82E+00 NA
95% UCL (ug/L)- T-test © NA NA NA 2.18E+05
79%, 95% UTL (ug/L) d Nonparametric distribution; use MDC 4.23E+03 Nonparametric distribution; use MDC 4.59E+05
Maximum detected concentration (ug/L) © 2.39E+00 1.01E+03 2.40E+00 3.30E+05
See footnotes at end of table.
TERC No. DACAS6-94-D-0020, TO No. 109 Shaw Project No. 845714
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Evaluation of Perimeter Well Data for Use as Groundwater Background Shaw Environmental, Inc.

Table 5-4 00045937

Calculations of Upper Confidence Limits and Upper Tolerance Limits
for Filtered Perimeter Well Groundwater Concentrations?®

Manganese (Dissolved) Nickel (Dissolved) Potassium (Dissolved) Selenium (Dissolved)
Concentration Concentration Concentration Concentration
(/L) (/L) (/L) (Hg/L)
Results 5860 93 2980 281
4680 75.3 2660 281
4350 31.8 2480 281
4220 314 2310 28.1
4020 27.1 2230 58.7
3540 26 2230 33.9
2930 24.8 2200 29.6
2910 24.3 2190 23.2
2270 22.1 1860 22.9
2190 215 325 22.4
158 8.99 283 15.8
131 53 177 484
64 468 120 2.86
Distribution Type Normal Lognormal Nonparametric Normal
Sample size 13 13 13 13
Median (pg/L) 2.93E+03 2.48E+01 2.20E+03 2.24E+01
95% UCL (ug/L)- Bootstrapping b NA 3.72E+01 2.09E+03 NA
95% UCL (ug/L)- T-test © 3.79E+03 NA NA 2.75E+01
79%, 95% UTL (ug/L) d 7.84E+03 2.29E+02 Nonparametric distribution; use MDC 6.35E+01
Maximum detected concentration (ug/L) © 5.86E+03 9.30E+01 2.98E+03 5.87E+01
See footnotes at end of table.
TERC No. DACAS6-94-D-0020, TO No. 109 Shaw Project No. 845714
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Evaluation of Perimeter Well Data for Use as Groundwater Background Shaw Environmental, Inc.

Table 5-4 00045938

Calculations of Upper Confidence Limits and Upper Tolerance Limits
for Filtered Perimeter Well Groundwater Concentrations?®

Silver (Dissolved) Strontium (Dissolved) Vanadium (Dissolved) Zinc (Dissolved)
Concentration Concentration Concentration Concentration
(Hg/L) (Hg/L) (Hg/L) (/L)
Results 0.835 7200 0.606 0.883
0.835 5950 0.606 54.3
0.835 5920 0.606 38.7
0.835 5900 0.606 30.6
0.835 5750 0.606 225
0.835 5350 0.606 22.1
0.835 5230 0.606 217
0.835 5210 0.606 18.4
0.835 4820 116 16.7
0.835 4360 0.997 15.7
1.92 143 0.985 9.29
117 114 0.981 5.97
0.984 97.6 0.84 5.67
Distribution Type Nonparametric Nonparametric Nonparametric Normal
Sample size 13 13 13 13
Median (pglL) 8.35E-01 5.23E+03 6.06E-01 1.84E+01
95% UCL (ug/L)- Bootstrapping b 1.11E+00 5.25E+03 8.51E-01 NA
95% UCL (ug/L)- T-test © NA NA NA 2.74E+01
79%, 95% UTL (ug/L) d Nonparametric distribution; use MDC Nonparametric distribution; use MDC Nonparametric distribution; use MDC 5.92E+01
Maximum detected concentration (ug/L) © 1.92E+00 7.20E+03 1.16E+00 5.43E+01

Notes and Abbreviations:

A nonparametric data set with 13 samples has 79.4% coverage with 95% confidence.
# Groundwater includes all dissolved groundwater samples from perimeter wells.
® 9506 upper confidence limit determined using bootstrapping (2000 replications).
© 95% upper confidence limit determined using the Student's T method. This UCL calculation is only performed for data with normal distributions.
¢ A UTL with 79% coverage at 95% confidence is calculated for normally or lognormally distributed data with 15% or fewer nondetects.

If greater than 15% of the data are nondetects, or if the data distribution is undefined, the maximum detected concentration is used as the UTL.
© The value presented is the highest quantified detection for the chemical.

MDC maximum detected concentration
NA  not applicable

UCL  upper confidence limit

UTL  upper tolerance limit

Mg/l micrograms per liter

TERC No. DACA56-94-D-0020, TO No. 109 Shaw Project No. 845714
Longhorn Army Ammunition Plant, Karnack, Texas Page 5 of 5 June 2007



Evaluation of Perimeter Well Data for Use as Groundwater Background Shaw Environmental, Inc.

00045939

Table 5-5
Maximum Contaminant Level (MCL) Concentrations for Background Metals in
Groundwater from Perimeter Wells

Maximum
Contaminant Detected
Level (MCL) ? Concentrations (ug/L) b
Chemical Concentration (ug/L) Minimum - Maximum

Metals
Aluminum NE 98.9 - 1990
Antimony 6 279 - 115
Arsenic 10 0.167 - 0.167
Barium 2000 14.5 - 128
Beryllium 4 0.202 - 0.851
Cadmium 5 0.368 - 2.29
Calcium NE 2980 - 302000
Chromium (Total) © 100 0.634 - 8.09
Cobalt NE 1.26 - 32.1
Copper 1,300 1.26 - 3.22
Iron NE 147 - 2310
Lead 15 24 -24
Magnesium NE 3000 - 331000
Manganese NE 67.7 - 5570
Mercury 2 0.0793 - 0.0793
Nickel NE 4.84 - 92
Potassium NE 128 - 2740
Selenium 50 13.6 - 46.1
Silver NE 0.901 - 1.91
Strontium NE 101 - 7330
Vanadium NE 0.86 - 3.99
Zinc NE 3.61 - 22.9
Anions
Chloride NE 2070 - 1930000
Nitrate / Nitrite © 1,000 10 - 10
Sulfate NE 18400 - 2400000

& Maximum contaminant level for chemical specified in the Safe Drinking Water Act and available in
List of Contaminants and Their MCLs, EPA 816-F-02-013, U. S. Environmental Protection Agency,
Washington, DC, July 2002.

® Concentrations detected in unfiltered samples and reported in Table 5-1, unless stated otherwise.

¢ Total concentration includes both chromium(lll) and chromium (V1) species.

9 Lead was not detected in unfiltered samples. Value shown is concentration detected in
1 of 13 filtered samples (Table 5-2).

¢ Value shown is for nitrite. The MCL for nitrate ion is 10,000 ug/L.

NE = not established

Hg/L = micrograms per liter

TERC No. DACA56-94-D-0020, TO No. 0109 Shaw Project No. 845714
Longhorn Army Ammunition Plant, Karnack, Texas Page 1 of 1 June 2007
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Final Evaluation of Perimeter Well Data for Use as Groundwater Background Shaw Environmental, Inc.

00045944

Figure 1-4
Perimeter Groundwater Monitoring Well 110

TERC No. DACA56-94-D-0020, TO No. 0109 Shaw Project No. 845714
Longhorn Army Ammunition Plant, Karnack, Texas June 2007
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Figure 1-5
Perimeter Groundwater Monitoring Well 111

TERC No. DACA56-94-D-0020, TO No. 0109 Shaw Project No. 845714
Longhorn Army Ammunition Plant, Karnack, Texas June 2007



Final Evaluation of Perimeter Well Data for Use as Groundwater Background Shaw Environmental, Inc.
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Figure 1-6
Perimeter Groundwater Monitoring Well 112

TERC No. DACA56-94-D-0020, TO No. 0109 Shaw Project No. 845714
Longhorn Army Ammunition Plant, Karnack, Texas June 2007
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Appendix A

Well Boring and Completion Logs

Reproduced from
Longhorn Army Ammunition Plant, Marshall, Texas, Final Groundwater Background
Concentration Report, U. S. Army Corps of Engineers, Tulsa District,
June 1995.

Appendix A contains copies of handwritten reports, which are the best available.
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Appendix A

Boring Logs and Completion Logs for Wells 110,
111 and 112.

Boring Logs, Completion Logs, Geophysical Logs and
Drilling Narrative for Wells 133 and 134.
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MATERIAL CLASSIICATION % AnEs mm.
- el ] T
Silty sand * 10 _
Slightly clayey silty sand

- Brown ) o 30
3 _ silt - 35% fine sand |
-—5' M. 13/ Dark greyish brown ”
] — Lt. grey mottled w/yellowish brown 15
_10 E o
i o 4/6 |Sandy clay 35% fine sand

- 9/11 -
o 1=t L Pale brown mottled w/brownish
- — yellow
l—151{ ':—_- -
. — 6/14] .. .
] — a 15 /2{“‘”‘1” bedded clay § silty sand
= Greyish brown § yellowish brown
. - 504 silty sand

) —20| I= -, S1ightly sandy silty clay '

A L 1-:’/;(1) Very dark grey 5§ fine sand
F - ' * Mottled pale brown § yellowish
i brown
—25
~30
— 35

| mBLOWE PER & INCH USING
18, 3400 36 SPLITSPOON

VERTICAL SCALE 17 = 5.0

WELL _111 _  DATE DRILLED _7/11/82
STUDY AREA Southwestern Boundary

CONTAMINATION SURVEY
LONGHORN ARMY AMMUNITION PLANT
... MARSHALL, TEXAS

ELEVATION TOP OF STEEL CASING = 221.5p 1t

ELEVATION TOP OF PVC RISER = 720.13 £t
ELEVATION OF GROUND SURFACE = _ 218,00 ft

U. S: ARMY TOXIC AND HAZARDOUS
MATERIALS AGENCY

SOURCE: DRORONMENTAL PROTECTION STSTEMS, WXC. - 53]

ABERDEEN PROVING GROUND, MARYLAND
e
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STy
778 silty sand 15
SM | /9| Pale brown § yellowish brown
- | Silty sand is
- =i ¥ |11 - -
A - 1/1 | Brown
:-10 =| | sc+c1]4/7 | Sandy clay & slightly clayey sand
= 10/12 Grey mottled w/yellowish brown *
¥ = Slighlty sandy clay 5% fine sand
i 1——1}] CL
—15{ | — B Light yellowish brown mottled
. — 5/8 } w/brownish yellow
i —l s _h1/11 $and_seam
i - Slightly sandy clay
—f] CL I.iggt ygllwiﬂi brown mottled
—20{ |=] | q.pal~ . | Thinly bedded silty sand and
X M 717 sitty clay '
| M 15/2( Light grey to brown
- * 55% clayey sand
— 25 :
— 30
—35
"

*BLOWS PIR £ INCH URNC
18, 24,00 36 SPUTSPODN

VERTICAL SCALE 17 = 5.0

'ELEVATION TOP OF STEEL CASING = 252.34

WELL 112 DATE DRILLED 2/13/82

I STUDY AREA _iorthwestern Boundaxy

ft

CONTAMINATION SURVEY
LONGHORN ARMY AMMUNITION PLANT
e MARSHALL, TEXAS

ELEVATION TOP OF PVC RISER = 261.55 1t
ELEVATION OF GROUND SURFACE - 248.98 1t

SLURCE: DXYIRONMENTAL PROTECTION SISTEMS, MC. - 151

U"S. ARMY TOXIC AND HAZARDOUS

MATERIALS AGENCY
ABERDEEN PROVING GROUND, MARYLAND
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Drilling Narrative for Monitoring Wells Drilled Summer 1994

To provide additional background groundwater sampling locations at the perimeter of the
Plant, two monitoring wells were clustered at the northwest corner of the Plant. Those wells
" are identified as 133 and 134 on Figure 2-1. The intent of the clustered wells is to provide a
sampling pomt in the uppermost aquifer and to test a lower water bearing zone. A factor of
concern in drilling the deeper monitoring well was to avoid pcnetrat:on of the interval screened
in the public water supply well which offsets this location by approximately 400 feet. This
well is the Caddo Lake Water Supp!y Corporation Well # 1 which is completed in the Cypress
Aquifer and was screened from 152' to 220"

Well 133 was drilled to a total depth of 90 feet. As shown on the boring logs for this well

(included in Appendix A), the soil was predominantly clay with varying amounts of sand and
occasional gravel. In the interval from 70 to 75°, the moisture content of the soil increased and
indicated saturated soils of a perched aquifer. The sand content remained fairly constant in
samples from 70' to approximately 80" with the sand content and moisture content decreasing
in the interval from 80’ to 85'. Due to the decreasing apparent moisture content in the samples,
it was decided that the clay layer was an aquitard and most probably represents the base of the
perched aquifer at this location. To verify the base of the perched aquifer, this well was drilled
from 85' to 90' with the moisture content appearing to increase. Since the intent prior to
drilling the well was to test the base of the aquifer without leaving a pathway thfough the
underlying confining clay layer, the well was plugged back with a bentonite plug from 85' to

-90'". A 20’ screen placed from 65' to 85'. The annular volume around the screen and casing
was filled with a 16/30 sand to a depth of 63'. A 3 foot thick layer of bentonite pellets was
used to seal the top of the sand interval. A grout with 5% bentonite was used to seal the

remainder of the open borehole as shown in the completion log included in Appendix A.

A gamma ray/resistivity log was run in the borehole prior to installing the screen and
casing. That log is also included in Appendix A. A gamma ray logging tool detects the natural
gamma ray radiation emitted by the materials penetrated by the borehole. In sedimentary
materials, as those encountered here, gamma ray activity as measured in API-GR units
increases with clay content. As shown by the highly irregular gamma ray curve for this well,

the interval from about 60 to the bottom of the hole contains numerous sandy lenses one foot

Longbom Army Ammumhon Plant ' : A-10
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or less in thickness. It should be noted that the gamma ray log run in conjunction with a
conductivity measuring instrument after the well was completed indicates clay layer from 60’ to
63'. That deflection in the gamma ray curve is caused by the presence of the bentonite plug

placed above the screened interval behind the casing. .

Well 134 was drilled approximately 10" to the southwest of well 133. The well was drilled
to a depth of 85 using a rockbit with a naturai water/mud drilling fluid, at which point 8-inch
casing was set to isolate the upper aquifer from subsequent drilling operations. Lithologies
encountered were primarily evaluated by drill bit and drill rig behavior and conﬁrmed by
materials contained in the dniling mud circu!atéd up the hole. Significantly sandy soils were
detected in the interval from 85' to approximately 110". The hole was drilled to a total depth of
151" with no significant sands detected. Several sandy intervals were detected in the interval
from 120" to 151" but none of the intervals were deemed to have sufficient sand to yield a
permeal;Ie strata that would be considered an aquifer. A gamma ray/resistivity log was run in
this hole from 151" to surface. The gamma ray log showed sand development in the interval
from 124" to the bottom of the hole. The gamma ray intensity was higher in the sands interval
below 108". The higher gamma ray intensity indicates a higher clay content than the upper
sands which would infer poorer permeability characterstics than the upper sands. Drilling was
terminated at a depth of 151" to prevent penetration of the aquifer from which water is
produced from the Caddo Lake Water Supply Corporation Well #1. Figure A-2 is a cross
section incorporating the sample descriptions and gamma ray logs from well 134 and
CaddoLake Water Supply Corporation Well #3, and sample descriptions from Caddo Lake
Water Supply Well #1. These wells are identified on Figure 2-1 of the text of this document.
As shown in that cross section, monitoring well 134 is within 70 ' of the public ﬁater supply
aquifer. After consulting with personnel from EPA Region VI and the Tyler office of TNRCC,
it was decided to plug back the borehole and complete the wellbore in the sandy intervat below
the interval screened in monitoring well 133. The borehole of monitoring well 134 was filled
with clean sand from 130’ to 151" below ground level. Approximately twenty-one feet of
bentonite pellets were used to seal the lower borehole wath the top of the bentonite seal being
measured at 109.5' below ground level. A twenty foot screen was placed from 109" to 89"
The annular volume around the screen and casing was filled with a 16/30 sand to a depth of

84.2" A 3 foot thick layer of bentonite pellets was used to seal the top of the sand interval. A

Longhorn Army Ammunition Plant A-12
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- grout with 5% bentonite was used to seal the remainder of the open borehole as shown in the

completion log included in Appendix A.

The State Plane Coordinates and elevation for well 133 and 134 are given in Table 2-1

below. i
Table 2-1. State Plane Coordinates and Elevations of Monitoring Wells
' Installed During Summer 1994.
, Reference Elevation
tate Pl di

State Plane Coordinates “Top of PVC Casing-
_ (feet above Mean Sea

Well Northing Easting Level)

133 390839.02 3026097.33 . 321.14

134 390832.00 3026089 88 322.09

Longhorn Army Ammumtion Plant _ A-13
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Completed Well Schemqfic 133 00045965
Completed 9-23-94 012980
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-~ .. Sondpack

64.5 ::'_. Top of Screen
TA=EL Y water
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Appendix B

Statistical Analysis of Water Quality Parameters and lon
Concentrations

Appendix B also contains copies of handwritten field data reports, which
are the best available.
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1.0 Statistical Evaluation of Perimeter Well Groundwater Data

Groundwater quality measurements and chemical analysis data of samples collected from
perimeter monitoring wells (MW) MW110, MW111, and MW112 between December 2003 and
December 2004 were evaluated to describe the groundwater zone located upgradient from
LHAAP sites and to evaluate use of perimeter well data in risk assessments. Data used in the
evaluation (Table B-1) were taken from tables in Sections 2.0 and 3.0 of the main body of the
report.

1.1 Groundwater Quality Parameters

The groundwater quality parameters temperature, pH, conductivity, dissolved oxygen (DO)
concentration, oxidation-reduction potential (ORP), and turbidity measured in nephelometric
turbidity units (NTU), indicate properties related to groundwater interactions with metals that are
of interest to human health and environmental risk assessments.

The oxidation parameters DO and ORP reflect the conditions of the groundwater that govern
oxidation-reduction (redox) reactions involving oxygen, O, such as, Fe(ll) oxidation to Fe(lll),
Mn(I1) oxidation to Mn(IV), Cr(I11) oxidation to Cr(\VI), ammonium ion (NH,") oxidation (as
reflected in total nitrate [NO3] and nitrite [NO,] concentration in Table B-1), and hydrogen
sulfide (HS) oxidation to sulfate (S0,%). ORP and DO are complementary properties that reflect
the redox properties of the groundwater, but they are not redundant. @~ ORP reflects
electrochemical oxidation potential of the groundwater and DO reflects concentration of oxygen
available for oxidizing reactions, or the oxidizing capacity of the medium.

Conductivity and turbidity are complementary measures of colloid and suspended solids
formation in groundwater. Conductivity is a measure of the ability of water to conduct
electricity, and is expected to be correlated with concentrations of ionic species, such as chloride
(CI), sulfate (SO,%), total nitrate and nitrite (NOs/NO,) and metal ions, and including charged
colloids or suspended solids. Turbidity is a relative measure of groundwater turbidity as shown
by its ability to scatter light, indicating the presence of suspended solids or colloids. These
properties relate to the availability of colloidal adsorption sites for metal ions, and the mobility of
free or adsorbed metals in the medium.

The pH measurements from the three perimeter wells indicate acidic conditions in this
groundwater zone. Correlations between pH, ORP and DO are difficult to predict because
hydrogen (H") is either a reactant or a product in various redox reactions. All correlations are
based on the H" concentration as calculated from observed pH values (Table B-1).
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Because temperature is transient and is not expected to significantly influence theog%ln5|955
oxidation-reduction processes or formation of suspended solids over the observed range
(16.44°C to 24.21°C), the groundwater temperature was not evaluated further in this study.

The above discussion suggests two properties of groundwater that relate to concentrations of
metals and their oxidation states: (1) its oxidizing or reducing properties that determine the
oxidation state of metals having more than one oxidation state (e.g., iron [Fe], chromium [Cr],
mercury [Hg]), and (2) the proportion of metals that might be in colloidal form or adsorbed to
colloids or suspended solids. The second property is less important for risk assessment than the
first because at a low colloid concentration, the dissolved or colloidal state of metals does not
influence the groundwater’s suitability as drinking water.

12  Selected Metals and lons

Anions involved in redox reactions (SO42-, total NO3-/NO2-) and CI- were selected for
evaluation (Table B-1), as were metal ions usually associated with water hardness or suspended
solids (aluminum [Al], calcium [Ca], magnesium [Mg], and potassium [K], and metals involved
in redox reactions [Fe and manganese (Mn)]). Because risk assessments for exposure to
groundwater are based on unfiltered samples, the chemical concentrations used (Table B-1) do
not distinguish species associated with suspended solids from free ion concentrations, and do not
indicate oxidation states of redox metals, such as Fe(ll) and Fe(lll).

1.3 Correlation Analysis

The properties of groundwater from the three perimeter wells were evaluated for use in risk
assessments at LHAAP by evaluating the five water quality parameters (DO, ORP, conductivity,
turbidity, and pH) to describe the groundwater zone. The analysis includes evaluation of
correlations of these properties with concentrations of selected metals and anions related to
chemical properties of the groundwater (Al, Ca, Mg, K, Fe, Mn, CI', SO,%, and total NO35/NO>)
(Table B-1).

Because the water quality parameters are closely interrelated, correlation analysis was applied as
a statistical method to identify important variables in the data and to classify their roles in the
description of the groundwater zone sampled by the perimeter wells. Because some of the water
quality parameters or chemical species concentrations are not normally distributed,
nonparametric methods were used for all statistical analysis. Correlations between variables
were evaluated using the Spearman R rank correlation coefficient. Comparisons of parameters
measured among samples from the three wells were made using the nonparametric Kruskal-
Wallis test. All statistical analyses were made using the Statistica® software program (StatSoft,
2004). All correlations and comparisons were considered significant at the 95 percent
confidence level (p<0.05).
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The correlations of the five water quality parameters indicate that H* concentration, %4%%§6
turbidity are not significantly correlated with any other groundwater property or ion
concentration in water from the three perimeter wells (Table B-2). Conductivity is negatively
correlated with DO, indicating that increased dissolved oxygen concentration is accompanied by
a decrease in conductivity (Figure B-1). Conductivity is positively correlated with SO,* and K
ion concentrations (Table B-2). DO is positively correlated with Al, and negatively correlated
with CI', Ca, and Mg ion concentrations (Table B-2), as consistent with the negative correlation
of conductivity and DO.

Significant positive correlations between ion concentrations (Table B-2) indicate that Ca, Mg, K,
Mn, CI', SO4, are variable and often correlated, although none of the ion concentrations are
significantly correlated with turbidity. Concentrations of Fe, total NO3/ NO,™ are not correlated
with any groundwater property of ion concentration.

14  Statistical Comparisons of Water Quality Parameters and Concentrations of
Selected Metals and lons

Because some of the water quality parameters or chemical species concentrations are not
normally distributed, nonparametric methods were used for statistical analysis. Comparisons of
parameters measured among samples from the three wells were made using the nonparametric
Kruskal-Wallis test at a confidence level of 95 percent.

Results of nonparametric comparisons are illustrated using box and whisker plots, which provide
a quick, robust graphical method to visually compare two or more groups of data and a summary
view of the entire data set, including the overall location and degree of symmetry. For a
nonparametric Kruskal-Wallis test, the box encloses the central 50 percent of the data points so
that the top of the box represents the 75™ percentile and the bottom of the box represents the 25"
percentile. The median of the data set is located in the center of this box. The whiskers extend
outward from the box to the maximum and minimum points. Where only three values are
plotted, the central 50 percent of the data points also include the minimum and maximum values,
and no whiskers are plotted.

141 Comparisons of Water Quality Parameters

Comparisons of the four water quality parameters (Figures B-2 through B-6) show that pH,
ORP, DO, and turbidity properties of samples from the three wells are not statistically different
with 95 percent confidence, and that differences in conductivity are marginally significant
(p=0.0493, Figure B-3). (Figure B-3 shows the marginal differences between conductivity
measurements in water from the three wells, in which the conductivity of water from MW110 is
statistically different from water from MW111, but not from MW112 water, and water from
MW?111 is not different from MW112 water.)
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142 Comparisons of Concentrations of Selected Metals and lons 00045987
Comparisons of anions, cations, and selected metal concentrations (Figures B-7 through B-9)
show that aluminum, iron, and nitrate/nitrite concentrations are not significantly different in
groundwater from the three perimeter wells. However, concentrations of manganese, sulfate,
calcium, magnesium, and potassium in water from MW111 are significantly different from the
other two wells, and chloride, with p ~0.05 is judged to be significantly different in water from
MW111 based on the box-and-whisker plot (Figures B-10 through B-15).

143 Summary

Water quality parameters indicate that groundwater from all three wells reflects acidic oxidizing
conditions that favor formation of Fe(ll) or Fe(lll), Mn(ll), and Cr(lll) species. The
concentrations of anions and cations that are components of hard water are variable and are
significantly lower in water from MW111 compared to MW110 and MW112.

2.0 References

StatSoft, Inc. (2004). STATISTICA (data analysis software system), version 7. Tulsa, OK,
www.statsoft.com.
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Longhorn Army Ammunition Plant

Table B-1
Water Quality Parameters and Selected Anions and Metal Concentrations in Groundwater from Perimeter Wells

Karnack, Texas

Oxidation

Specific Dissolved | Reduction
Temperature Conductivity | Oxygen Potential | Turbidity

Sampling (deg. C) pH (mS/cm) (mg/L) (mV) (NTU)

Location Date? (+/- 0.5) (+/-0.1) (+/- 3%) (+/- 10%) | (+/- 20 mV) | (+/- 10%)
Well 110 3-Dec-03 19.13 5.96 6.24 1.3 238 3.9
Well 110 31-Mar-04 18.00 5.95 6.667 0.21 184 18.7
Well 110 15-Jul-04 19.23 5.90 2.781 1.75 194 12.9
Well 110 16-Dec-04 17.28 6.45 5511 1.99 395 10.3
Well 111 31-Mar-04 16.45 4.54 0.07 2.31 326 42.3
Well 111 15-Jul-04 24.21 5.91 1.88 2.17 166 43.6
Well 111 16-Dec-04 18.62 6.49 0.0922 1.97 876 3.1
Well 112 31-Mar-04 16.44 5.73 4,78 0.3 169 0.7
Well 112 14-Jul-04 19.87 5.94 3.301 1.16 34 53
Well 112 16-Dec-04 18.57 6.72 0.985 1.71 470 50.9

Page 1 of 2
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Table B-1

Water Quality Parameters and Selected Anions and Metal Concentrations in Groundwater from Perimeter Wells
Longhorn Army Ammunition Plant

Karnack, Texas

00045990

Sampling Groundwater Concentration (mg/L)
Location Date® Aluminum | Iron | Manganese | Chloride | Nitrate-Nitrite | Sulfate | Calcium | Magnesium | Potassium
Well 110 3-Dec-03 0.252] 0.561 4.22 1070 0.05 1690 205 128 2.74
Well 110 31-Mar-04 0.272] 0.214 4.75 1930 0.01 2400 302 210 2.04
Well 110 15-Jul-04 0.459] 0.586 5.57 1330 0.01 1880 221 141 1.84
Well 110 16-Dec-04 0.769] 0.952 2.32 986 0.003 1530 190 130 2.47
Well 111 31-Mar-04 0.652] 0.523 0.0677 10.2 0.01 26.6 3.71 3.34 0.25
Well 111 15-Jul-04 1.99] 2.31 0.145 2.07 0.01 18.4 2.98 3 0.419
Well 111 16-Dec-04 0.243] 0.467 0.171 5.91 0.003 30.3 4.97 4.6 0.128
Well 112 31-Mar-04 0.159| 0.24 2.16 1640 0.01 1040 223 292 1.79
Well 112 14-Jul-04 0.0989| 0.938 3.46 1160 0.01 873 210 263 0.517
Well 112 16-Dec-04 0.324] 1.23 4.05 1560 0.003 1010 233 331 2.67
Notes:

?Because of insufficient sample volume, water samples collected from MW111 and MW112 in December 2003 were not analyzed for metals or anions.
deg. C: degrees Celsius
mg/L: milligrams per liter

mV: millivolts

NTU: nephelometric turbidity units
uS/em: microsiemens per centimeter

Page 2 of 2



Table B-2
Correlations of Groundwater Properties and Selected lon Concentrations in Samples from Perimeter Wells
Longhorn Army Ammunition Plant
Karnack, Texas ?

00045991

Well No. H+ Conductivity DO ORP NTU Aluminum Iron Manganese Chloride Nitrate-Nitrite Sulfate  Calcium Magnesium Potassium
Well No. 1.000000
H+ 0.070630 1.000000
Conductivity -0.468729 -0.103030 1.000000
DO -0.115577 0.103030 -0.672727 1.000000
ORP -0.179787 -0.587879  -0.369697 0.381818 1.000000
NTU 0.314627 -0.006061 -0.260606 0.127273 -0.296970 1.000000
Aluminum -0.423783 0.090909 -0.212121 0.733333 0.187879 0.224242 1.000000
Iron 0.147682 -0.248485 -0.248485 0.478788 -0.030303 0.575758 0.515152 1.000000
Manganese -0.430204 -0.260606 0.600000 -0.624242 -0.078788 0.018182 -0.212121 -0.090909  1.000000
Chloride 0.070630 0.018182 0.527273 -0.842424 -0.212121 -0.030303 -0.430303 -0.406061  0.684848 1.000000
Nitrate-Nitrite -0.220433 0.582575 0.388384 -0.291288 -0.631123 -0.027742 -0.166450 -0.242740  0.214998 0.131773 1.000000
Sulfate -0.597148 -0.139394 0.769697 -0.624242 -0.006061 -0.321212 -0.163636 -0.369697  0.878788 0.721212 0.214998 1.000000
Calcium 0.070630 -0.175758 0.490909 -0.842424 -0.103030 0.006061 -0.442424 -0.333333  0.745455 0.975758 0.006935 0.721212 1.000000
Magnesium 0.404520 -0.200000 0.321212 -0.745455 -0.115152 0.103030 -0.527273 -0.103030  0.539394 0.866667 -0.166450 0.466667 0.890909  1.000000
Potassium -0.346731 -0.418182 0.648485 -0.418182 0.115152 -0.030303 0.042424 0.175758  0.709091 0.527273 0.124838 0.709091 0.563636  0.478788 1.000000
Notes:

#Spearman R rank correlation coefficient for correlations of nonparametric data

H* = Hydrogen ion concentration calculated from observed pH values (Table B-1)
Conductivity (microsiemens per centimeter)
DO = Dissolved oxygen concentration (mg/L)
ORP = Oxidation reduction potential (mV)
NTU = turbidity in nephelometric turbidity units
Shaded values indicate correlations are significant at 5% confidence (p<0.05).

Page 1 of 1



00045992

Figures




.DO

Scatterplot {PCA Data Set-locations.sta 17v*10c)
DO = 2.151-0.205*x; 0.95 Conf.InL

00045993

24

20}
181

1.6 b

1.4

12}

10}

0.8

0.4

O

0.2

0.0

3

Conductivity

Figure B-1



00045994

Boxplot by Group
Variable: pH
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Boxplot by Group
Variable: Conductivity
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Boxplot by Group
_ Variable: DO
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Boxplot by Group
Variable: Aluminum
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Boxplot by Group
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Boxpiot by Group
Variable: Nitrate-Nitrite
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Boxplot by Group

Figure B-11

Variable: Chloride
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-200 : . :
well 110 Welt 111 Well 112
L.ocation
Kruskal-Wallis ANOVA by Ranks; Chloride (PCA Data Set.sta)
Independent {grouping) variable: Location
Kruskal-Wallis test: H ( 2, N= 10) =5.981818 p =.0502
Depend.; Code | Valid | Sum of
Chloride N Ranks
Well 110 1 101 4]26.00000
Weli 111 1 102 3{ 6.00000
Weli 112 } 103 3{23.00000
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00046004

Boxplot by Group
Variable: Sulfate
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{ ocation

=200

Kruskal-Wallis ANOVA by Ranks; Sulfate (PCA Data Set.sta)
Independent (grouping) variable: Location
Kruskal-Wallis test: H ( 2, N=10) =8.018182 p =.0182

Depend.: {Code Valid | Sum of
Sulfate N Ranks

Well 110 | 101 4134.00000

jwell 111 102 3§ 6.00000

well 112 ] 103 3/15.00000¢

Figure B-12



| 00046005
Boxplot by Group
Variable: Calcium
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Kruskal-Wallis ANOVA by Ranks; Caicium (PCA Data Set.sta)
Independent (grouping) variable: Location

Kruskal-Wallis test: H ( 2, N= 10) =5.981818 p =.0502
Depend.: | Code Vatid | Sum of
Calcium N Ranks
Well 110 | 101 4126.00000

Well 111 | 102 3i 6.000C0
Well 112 | 103 3]23.60000

Figure B-13



Boxplot hy Group
Variable: Magnesium
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Rruskal-Wallis ANOVA by Ranks; Magnesium {PCA Data Set.sta)
independent (grouping) variable: Location
Kruskat-Wallis test: H (2, N= 10) =8.018182 p =.0182
Depend.. |Code Valid | Sum of
Magnesium N Ranks
Well 110 101 4122 00000
Well 111 102 3] 6.00000
Well 112 103 3|27.00000

Figure B-14

- 00046006

-0 Median
{1 25%-75%
T~ Min-Max



Boxplot by Group
. Variable: Potassium
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0.0 1 : .
Well 110 well 111 Well 112
Location
A%
Kruskat-Wallis ANOVA by Ranks; Potassium (PCA Data Set.sta)
Independent (grouping) variable: Location
Kruskal-Wallis test: H ( 2, N= 10) =6.300000 p =.0429
Depend.: |Code Vatid | Sum of
Potassium N | Ranks
Well 110 101 4131.00000
well 111 102 3| 6.00000
Well 112 103 3118.00000

Figure B-15
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00046009

FIELD DATA FORM - GROUNI)WATER MONITORING WELLS

oo )

Project: Longhorn Army Ammunition Plant Site: y, ’

Purge bate: A 727 -7 5 Sample Date: P NPT

Sample ID{: W 4s 2D

Csg/Diameter: o Csg/Type: ;"“'3 ‘,,' £

Depth of Water from Top of Casing: A7 Time: 72777
Total Well Depth: <.~ s5¢ Rate of Recharge: o
Depth to Water at Time of Sampllng i Time: .75 -5

I

'\
1

A HY R
Purging Device:/, ,/;-/ / /u,-,,& Sampling Device: frgisdalbif, i
Ay . - .

AR
o R

No. Well Volumes: 3 - 5

K

]

Gallons to Purge: /f, % Actual Gallons Purged: I {;,%;4,,'
Water Quality Meter Type: Horiba U-10 Meter #-: fo PH oV
Meter Calibration Date: 2 0 3 Time: L& 225
Time :
( Sample /
1st Vol 2nd Vol 3rd Vol 4" vol Sl /o)

Time: 7 3% A
PH: (o KD oy
Cond M (;:) ;;‘;2 oo -/’ ./.
mS/cm
Temp : el 5
°C
Turb: )7 L
NTU -
Do 5 3 o e
mg/1 4

Ferrous Iron {mg/L) o
Chesti: & /% /4  seall: FnOr % FedExl: o0 e yd
VOCH . i ,572 Seallf: 7 . %7 FedEx#:
Well seal: § / 55 7f:v7{g,/ . Comment s : ///47_,.{7{:44 /'/'/"t» /A’/‘i-)_‘ff{/
Necessary Maintenance: _ - e - - _

Crew Members: R. Roberts, B. Johnson




00046010

US ARMY CORPS OF ENGINEERS - TULSA DISTRICT

GROUNDWATER MONITORING WELL PURGING & SAMPLING
FIELD WORKSHEET

Water Quality Instrument Used:

Calibration Date: .?/M@"f Calibration Time: ﬁ {ﬁM_

Hommiba U-10

Calibravon Date: ./

Well Security Seal Number:

Crew Leader

a /Zé

Other Meter Type(s):

i Calibration Time: o

PROJECT: /A AP SIE: [ 25 nrs. Tk
MONITOR WELL # /0 -
Date Purged 1281 0753
Casing Size / Type 2 1 INE
Total Well Depth
(FBTOC) P 2.0l
Depth to Water
{Ftli)TOC) . 7‘1
Water in Feet (casing) / . 3 /7[ Date:Q' 120 p= Sample
Gallons to Purge :1 /L3 Lvol/3-5 vol | Time: /909 H20 Quality
Purging Started b ﬁ jT pH ' ' w7
Purging Stopped Wi g‘%’l Cond(mS/ecm) | / o/
| Avg Flow Rate (gpm) Temp (°C) 3
Amount Purged (gal) | 7 ,d/b/ Turbidity NTU) | —5/.0
Purging System Used /5% 4 M(ﬂﬂ/} DO (mg/L) L/ 3
Date Sampled Y ! _colox
New Depth to Water Time: Comments:
(FIBTOC) ** recharge S)f ol 5 P 7AE3 ;
Started Sampling Yy ST W MM S
Stopped Sampling ] T
Sampling Method ) g/ﬂgﬁ/jﬂcﬁu_
Purge H20 Quality Volume I |/ Volume 2 Volume 3 Yolume 4 Volume 5
Time Y/ 97 &
| pH lo. 37
| Cond { mS/cm ) g8
Temperature (° C ) 19,3
Turbidity (NTU)
DO (mg/L) é@ g
Sample Chest # L2 CA /P QC Chest # QA Chest#f B SR
Custody Seal # S0t QA FedEx Bill #
VOC Sample Chest# | \J¢. 37 QC Custody Seal # | QA Custody Seal #
VOC Custody Seal Sow T
FedEx Bill # §o (o5 é ’7,,7 ’7
Date Shipped & (2wl 3 SRR 88 Time Shipped |

(M 7

Locki#:




00046011

FIELD DATA FORM ~ GROUNDWATER MONITORING WELLS

Project: Longhorn Army Ammunition Plant Site: é ;QQZZZ Hé_z{_;

Purge Date: 27~/ 2235 Sample Date: /7 &7 o =F
Sample ID{#: SIS s

. i ‘—:1; ]
Csg/Diameter: o Csqg/Type: Y
Depth of Water from Top of Casing: .7 &5 Time: [ -+
Total Well Depth: AT Rate of Recharge: ,Cij,{"/fn;a,-/
Depth to Water at Time of Sampllng s S/ Time: ., 7o

s =
Purging Device: / ,,.// ,,c;;}’ »-.7,,,.5 Sampling Device: Vi fidnl g ks A e
f - . . fa
J _/'/L. a;'.'
ot R A

_ No. Well Volumes: 3 - § ,
g B J
Gallons to Purge: oD Actual Gallons Purged 13.,-:; {s/
Water Quality Meter Type: Horiba U-10 Meter #: /7 as7
Meter Calibration Date: = /(”,} Time : J o S
X 0o ¥ Time : vy
(-'-S/;ample/»-)
1st Vol 2nd vol 3rd Vol 4" vol 5" vol
Time: /a5 Lol
— P
PH: N/ e
Cond: e, k4 7
mS/cm )
Temp : L2/ O PR
°c
Turb: 250 f/ R
NTU -
/ yl
DO 3.3/ Af. i
mg/1

Ferrous Iron (mg/L)

Chestl: '/ Sealll: f20/G  FedBxh: F4/00 1 505 07

/-

VOCH : V' 57 sealll: - .27 FedExf:

7

Uy e - y, y e T < -
Well seal: f /-»' v //;D Comments: (o 2 ol<] ez ‘v--/{'"’f"‘-'j’?é’ TEL P </’
B - —————— ~ —
Necessary Maintenance I e . N _ . e

Creow Members R, Robexts, B Johnson




00046012

US ARMY CORPS OF ENGINEERS — TULSA DISTRICT

GROUNDWATER MONITORING WELL PURGING & SAMPLING
FIELD WORKSHEET

stopped Sampling

PROJECT: LA ALRP SITE: S, 1o
MONITOR WELL # /3320 ,//
Date Purged 1903
| Casing Size / Type Al AT
Total Well Depth
(FIBTOC) 2. T3
Depth to Water
(FIBTOC) /2.58
Water in Feet (casing) 2.5 5 Date: 3 /2d 103 Sample
Gallons to Porge f.5 /e, 1vol/3-5 vol | Time: Sl O H2ZO Quality
Purging Started (%~7) pl s, LT
Purging Stopped 135k Cond (mS/cm) | = <f«fey
Avg Flow Rate (gpm) | — | Temp (°C) 0.7
Amount Purged (gal) | [ i, by . Turbidity (NTU) by
Purging System Used |/, /o bt Nz idon DO (mg/L) -y
Date Sampled S 122105 i i
New Depth to Water . Time: Comments: _
(FBTOC) ** rocharge | 43/ 90 . ;o .
‘Started Sampling pardgs M S W ?/ &b@(

Sampling Method |

Lo x0e 0z A

le, AT

J
Purge H20 Quality Volume 1 Volfime 2 Volume 3 Volume 4 Volume 5
Time (B8
 pH Sos
Cond ( mS/cm ) BT
Temperature (°C) 2/
Turbidity (NTU) SO
DO (mg/L} Hor
Sample Chest # CHh/ée QC Chest # QA Chest #f  |EiEEASOSIRRL,
Custody Seal # S22 /b QA FedEx Bil #
VOO Samplc Chest # \‘P C(_ﬂ, ,:/ B QC Custody Seal # | QA Custody Sca!ﬁfm{_
VOC Custody Seal X 22377 . e

FedEx Bill #

Date Shipped

Water Quality Instrument Used: Horriba U-

Other Meter Type(s):

Calibration Date: CQ)} / /@ﬂj“ Calibration Time: /075@

altbration Daic:_____g ()“57/5‘3

- Crew M"“"ﬂy//;/?az)x—/ B

(Crewbcader, Aadeity ™

Tim ‘E_g_hipi?;g_“l

Calibration Tune: _/a/”‘d

Lock

SN:

sne_ leotoos

P




00046013

FIELD DATA I‘()RM GROUNDWATER MONITORING WELLS

Project: Longhorn Army Ammunition Plant Site: Mﬁm

Purge Date: 7‘)//)&5 Sample Date: &l e ")
Sample IDJ: 2l S D
. y ;"'_}. .’/.7
Csg/Diameter: s Csg/Type: j Y{_
bepth of Water from Top of Casing: ./ L7 Time: /..
Total Well Depth: _ 5. 5= Rate of Recharge: . /-
Depth to Water at Tlme of Sampling: L Time: g -
Purging Device: / /j,//,b/ f,q,/é,LSampllng Device: ,/, {i dop Koo f’“,!’gf»
s, &
- No. Well Volumes: 3 - 5 o
Gallons to Purge: (- rd Actual Gallons Purged: ,,1’/:_..,,
Water Quality Meter Type: Horiba U-10 Meter #: Jo<ios f
Meter Calibration Date- o < 3 Time : i B!
e AP 2 F_ Time: o S
(,_gat’ngle )

1st Vol 2nd Vol 3rd Vol 4" vol 5™ Vol
Time: 7 ,’7(/ A
pH: Lo AD o M
Cond : £, /// *7" >
mS/cm ’ B ’
Temp : o it
°C -
Turb: e _ £
NTU / s T
DO o /;:;.’, o VA1
mg/1

Ferrous Iron ({mg/L)

Chest#: ,, 4’72_ Seallt: yJp  FedBxll: Fi7,1505 (o

voCh: L B Seald: HJ057  FedExi: "
Well seal: § /"’92)[:)7/’)#/ Comments: .

Necessary Maintenance:

Urew Members. R. Roberts, B, Johnson




00046014

US ARMY CORPS OF ENGINEERS - TULSA DISTRICT
GROUNDWATER MONITORING WELL PURGING & SAMPLING

7 FIELD WORKSHEET

| PROJECT: /47 AHP. SITE: fpssrecdee
MONITOR WELLH  pr( /77 2 '
Date Purged Q1 19 /73
Casing Size / Type “/
Total Well Depth
{FIBTOC) FEr
Depth to Water
(FBTO 7.5
Water in Feet (casing) | /4 4/ 4/ Date: § /2253 Sample
Gallons to Purge 23/4 bvol/3-5 vol | Time: /JO#%() H2O Quality
Purging Started /<19 pH r
Purging Stopped 1 2¢/ Cond (mS/cm) < Qc
Avg Flow Rate (gpm) . Temp (°C) 703
AmountPurged (gal) | 24 Arney Turbidity (NTU) |~ 4/
Purging System Used dg///q;tw Az Aex_ | DO (mg/L) ;7, s

Date Sampled F I lo3

New Depth to Water . Time: Comments:
{(FtBTOC) ** recharge ‘?‘ le & SO 2=

Started Sampling 73D
>topped Sampling

r]

Sampling Method ) Aiko, T ferrcr
Purge H20 Quality Volume [ Vélume 2 Yolume 3 Volume 4 Yolume5
Time V274
pH VR,
Cond { mS/cm ) 40
Temperature (° C) R
Turbidity (NTU) b2
DO (mg/L) ENLY
Sample Chest #f L2 QC Chest # QA Chest # | EEEESIRERRSIEY
Custody Seal # 5 202 QA FedEx Bilt #
VOC Sample Chest # ve3 7 QC Custody Seal # | QA Custody Seal #
VOC Custody Seal | 203 7
FedEx Bill # YfoR 1505 727
Date Shipped ¥ a2 /o 3 BTt Sateg e T ime Shipped l ]
Water Quality Instrument Used: Horriba U-10 Other Meter Type(s): o
Calibration Date: &3 //9 /2 3 Calibration Time: S 2 FD SN: (rostoo =
Ly e - — - ad

alibration Dalc:___a;fgé_[énéf Calibration Time: /_m‘j & 30 SN -
wellSecurty Seal Nowber 57705 leckit o
(rcwfedﬂﬂé’«».:éﬂwf\ffmbm  Arraeons ]




00046015

US ARMY CORPS OF ENGINEERS — TULSA DISTRICT

GROUNDWATER MONITORING WELL PURGING & SAMPLING

FIELD WORKSHEET

z o BEYS |

PROJECT: L T HP SITE:
MONITOR WELL # Ve N NAe]
Date Purged 2 lr 103
Casing Size / Type a2l PNC
Total Well Depth i
(FtBTOC) Al OF
Depth to Water
(Ft[fTOC) <f. 88 i
Water in Feet (casing) | 72 0 _ Date: /)Y 103 Sample
Gallons to Purge™ 2-8/g 4  1vol/3-5 vol | Time: /)[QD H20 Quality
Purging Started leedt /0.2 pH G277
Purging Stopped /0 30 Cond (mS/cm) 7.8p
Avg Flow Rate (gpm) | yolome derc Temp (°C) =i
Amount Purged (gal) 2 W Turbidity (NTU)} 7
Purging System Used | 15 ,Eq/a,f[ﬂ b fer DO (mg/L) /.97
Date Sampled 27 0 o5 '

ew Depth to Water Tlmc ] Comments:
EIBTOC)p ** recharge 1’/’( SY:S/ /&4\3 += O B 7HS
Started Sampling 057
Stopped Sampling e Yy
Sampling Method A10 s
Purge H20 Quality Volume 17 | Volume 2 Yolume 3
Time o1& & 78
pH .28 (43
Cond ( mS/cm ) 7.77 9 &y
Temperature {(°C) YA 4.0
Turbidity (NTU) a2/ 34f
DO (mg/L) 309 | Hoz
Sample Chest # N 26 QC Chest # QA Chest # LI e
Custody Seal # 2/ fap QA FedEx Bill 4
VOC Sample Chest # VO3S QC Custody Seal # | QA Custody Seal #
VOC Custody Seal
FedEx Bill # 7
Date Shipped s “:jﬂgﬁfrt_@c Shipped | _]

Cahibration Date:

Other Meter Type(s):

Calibration Date: _ A2 /7 (// /5 Cabibration Time: pg{{{ SN Q@W’“/
{__ Calibration Time: SN L

Well Sccurity Scal Number:

(Crow Leader [Fa fordls ™ Crown)




00046016

US ARMY CORPS OF ENGINEERS - TULSA DISTRICT
GROUNDWATER MONITORING WELL PURGING & SAMPLING
FIELD WORKSHEET

Water Quality Instrument Used: Horriba U-10

Calibration Date: _O?H/LL{L@_Z*

Calibration Date:

Well Sccurity Seal Number:

| CrewlLeader. (K]

!

Crew Members:

-

) 4

PROJECT: [/ H HHP SITE: }gW T
| MONITOR WELL #7345 717 i

Date Purged 2 1s48103

Casing Size / Type 2 “f P

Total Well Depth _ N

(FIBTOC) 2279 L

Depth to Water

(F!EII}TOC) 7, ? S/ -

Water in Feet (casing) | /4 9 ¢/ _ Date: ./ 1§/ o3 Sample

Gallons to Purge'™ - 2.4 A a2 vol/3-3 vol | Time: { <y H20 Quality '

Purging Started /4723 pH b.q 7]

Purging Stopped e Cond (mS/em) | /7o

_Avg Flow Rate (gpm) Uolt%?c Jerc Temp (°C) i o

Amount Purged (gal) 274 oal diy Turbidity (NTU) | &)

Purging System Used | ludeat/ fa di DO (mg/L.) 2 .0%

Date Sampled A 114 Jos

ew Depth to Water Timey, Comments:

‘ ngTOC)p ** recharge ﬁ, /29 ! 457

Started Sampling ol ’

Stopped Sampling

Sampling Method L F S

Purge H20 Quality Volunde 1 Volume 2 Volume 3

Time / ‘ﬁ.? 7

pH S.of

Cond { mS/cm ) 17

Temperature (° C) /& T

Turbidity (NTU) 2599

DO (mg/L) B s

Sample Chest # Ve =26 QC Chest # QA Chest #

Custody Scal # g % o

VOC Sample Chest # VoD QC Custody Seal # | QA Custody Scal #

VOC Custody Seal of 35" | J ]

FedEx Bill # _ -
Datc Sippea ? BE5. 5 Tie Shipped | :

Other Meter Type(s): — B
Calibration Time: /15{3,()_*_ SN: 3?3?_/ é o
1 Calibration Time: o SN: o
2502



00046017

US ARMY CORPS OF ENGINEERS — TULSA DISTRICT
GROUNDWATER MONITORING WELL PURGING & SAMPLING
' FIELD WORKSHEET

PROJECT: LHAHAP, | SITE:  [ohe,rlir
MONITOR WELL # RS
Date Purged 2 sl oz
Casing Size / Type 2 Py
Total Well Depth ' ~
(FIBTOC) 23035
Depth to Water
(Ft[fTOC) S L0 -
Water in Feet (casing) [1.4 3 _ Date: _2/,¢/ 62, Sample
Gallons to Purge - 2.9/ 8.4 Vvoli3-5 vol | Time: /270G | H20 Quality
Purging Started 1244 pH i ©C. /D
Purging Stopped (2.3 Cond (mS/cm) 7. /5
Avg Flow Rate (gpm) | yolvme deic Temp (°C) 14, ¢/
| Amount Purged (gal) RNETRNY Turbidity (NTU) Zof
Purging System Used | /. b fnlid? bl | DO (mg/L) 2,35
Date Sampled a2/l /o
New Depth to Water , Time: Comments:
(FIBTOC) ** recharpe 7,4 7 / 5:,2 I
Started Sampling 132
Stopped Sampling , )
Sampling Method At Lo
Purge H20 Quality Volume4 Volume 2 Volume 3
Time 724 G -
pH =S
Cond (nS/cm ) Lol
Temperature (° C) (5.8
Turbidity (NTU) 7
Sample Chest # YO 26 QC Chest # OA Chest 7 T
Custody Seal # 214 24 QA FedEx Bill #
VOC Sample Chest # \}c 3Y _ QC Custody Scat # | QA Custody Seal #
VOC Custody Seal 2,438
FedEx Bill # B357 $9.92/7/7
| Date Shipped 2 114103 B e~ ¥ Time Shipped |
Water Quality Instrument Used- Houriba U-10 Other Meter Type(s): i
Calibration Date: _ & /7% jw‘fi § Cahibration Time: ,,,,,,.ﬂ_.&/ﬁ ’?_%___ SN:_S/As0/ ‘/ o
CalibrationDate: / _ /  Calibration Time: SN B
Well Sceurity Scal Number: (s
[ Crew Leader: Kadberls ™ Crow Members. o ffoid N

F well (D041 0at ner iy R RANE L N R



US Army Corps of Engineers — Tulsa District

Total Volume Purged (gallons):

Sample ID: _fw/ }10

[.$

Sample Date: _|2-3-03

Sample Chest:

QA Chest:

Sample Time: #/ 3_._§ é#

Longhorn Army Ammunition Plant 00046013
Low Flow Groundwater Sampling Field Data Form
Well Data :
Well ID: Initial Depth to Water (FIBTOC): $.2 5
Date: |7 _2-0 % Total Depth (FIBTOC): 2. 1.7
Purge Method: Dedira-teod Blad dec Gallons per welt volume: 72
Samphng POC: Greg Snider (918) 605-9340
Flow Cell QED FC 5000: S (7 [ o Horiba Uto: (A )
Cahibration Date: 2 -3-073 ___ Calibration Time: ___§) 70503
Purge Data
Temp pH se ORP Turbidity | Water Level
(*Q) W3 fers) (mV) (NTY) (FIBTOC)
+0.5 +0_1 +3% +10mV +10%
_ 1 drawdown
/132 % £.%0 | 5.871 |5.597 237 0.9 7.4/
1331 19.03| 5.97 {{.230 . 23y | o.¢ 7. /Y
J333 [9.03 1 5.97 16.2371 1.6 | 739 | 0.0 7. 06
133 19.031 5.97 1£6.235 ] / o Z4o | 2.6 715
(314 [9-07| 5.9 |p.zY%e oo 4o Z.7 7.z0
134z [9-/0 ) 5.972 |G.zyi | I.59 239 | 2.¥ 19.%70
1345 1a.4% | 5.95 |(G.2¥Z | 1.3Y 2o 3.6 7. Yo
134% (74815 |b.2¢43 ] 7.3 3¢ 3.¢ 2.20
135/ 19:13 1 5.9 | .24y]| /.30 23y 2.9 9.2.0
Final (post sample) depth to groundwater prior to pump shutoff (FIBTOC). ¢. 20

VOC Chest:_ [/€ 37

QC Chest:




US Army Corps of Engineers — Tulsa District

Longhom Army Ammunition Plant 00046019
Low Flow Groundwater Sampling Field Data Form
Well Data :
Well 1D: MW / /Tl Initial Depth to Water (FIBTOC): /6. 30
Date: 12- Total Depth (FIBTOC): 22 .2}
Purge Method: _W Bladdey  Gallons per well volume: {
Sampling POC: Greg Snider (918) 605-9340
Flow Cell QED FC 5000: S | 7/ (o HomibaUlo: N4
Calibration Date: ___ }Z2-3-p 3 L Calibration Tame: ___ D700
Purge Data
Time Flow Temp pH sp DO ORrp Turbidity | Water Level
(mVmin) | (°C) Gyc/ow) | (mg/L) (mV) (NTU) ‘(FIBTOC)
Zero +0.5 +0.1 +3% +10% +H0mV +10%
drawdown '
JOLT. | Y00  112.Y9) .97 {/.9720 | z.24 | 296 | 26.7 /1%.24
[olS | Yio [B.04] S | 2.3 ). %8 | 2¥2 | 23.0 18.87
12)¢ | 110 1848 | 5.70 12392} .02 | 237 | 7z2.% [2.Y 2
Lozt | 1o 154215.9F 12 .Y0?| /,00 Z3z7 | 28. % 20./0
lozY | tro 1808 1's. 90 |z Y0l 7,07 240 | 27.3 DRY
Weat dley [ow £laee  Samflrd perF |day
Hotei o #H<SoSary ¢d7 & 4700 fz.y-03
iz2q-03f MIA 115.5 1 7Y |(2.%6 | 2.98 | N4 g /G, 12"
HE ) . , ,
SuaC g only pdramghers ol gled | - wrat diy derine Sandlins
Voc ) T7 g4 [ t ! 7
Final (post sample) depth to groundwater prior to pump shutoff (IBTOC): Dy
7/
Total Volume Purged (gallons): / ______
Sample ID: __ Mw it |
Sample Date: __ [Z-Y-03 Sample Time: 745
Sample Chest: UH___} 3 ~ VOC Chest: Ve S S B
oacChes: _ N[A _ qcomess  NJA
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GEL Task Order #5 Lab #

CRC Task Order # 01-15

Chcs!ffcmp.00046020

GROUNDWATER MONITORING WELL

CHAIN OF CUSTODY

U.S. Army Corps of Engineers

Tulsa District

Project: Longhern Army Ammunition Plant

Sample ID: PW-MW- 7//‘/

Sampling POC: Greg Snider (918) 605-9341
Technical Manager: Cliff Murray (918) 669-7573

Site: Perimeter Wells

Date:m Time: é)7 ‘)/_Hﬁﬂ

Due Date: 30 days

CONTAINERS

—
Glass Plastic Vials _Chest#  Custody Seal # VOA  Chest Sampler
Vials # Initials
L VAI3 2413
2 s AR
2 Wag A
_ PARAMETERS SAMPLED
+} pH, Conductivity, Temperature, DO & Turbidity EPA Method ®
¢~ Semi Volatile Organics 8270 C {1
-] High Explosives 8330 (h
Total TAL Metals 6010/7000 series <I>
(Al, As, Ag, Ba, Ca, Co, Cr, Cd, Cu, Fe, Hg, K, Mg, Mn, Ni,
Pb, Se, Sr, Sb, T1, Zn, Be & V)
Filtercd TAL Metals 6010/ 7000 series <>
(Al, As, Ag, Ba, Ca, Co, Cr, Cd, Cu, Fe, Hg, K, Mg, Mn, Ni,
Pb, Se, Sr, Sb, T1, Zn, Be & V)
Perchlorate 314 <i>
Antons (Sulfate & Chloride) 300.0 <i>
Nitrate / Nitrite 3533 <}>
L~ Volatile Organics 8260 B {3}

* Containers: ()= 1L Amber Glass <> =250 ml HDPE

CUSTODY RECORD

{} =40 mL Vials

Received By

B—

3 Rehnqmshcd By

. ;ﬂ---—’ ‘
Ia/ / A Mfmﬁ

&

Date Time

S H OF

/7O

Fed Ex Shipping Bill No: S_{jfgifi/gjé/ gf/QC)
reet filnatte 2y 7274



US Army Corps of Engineers - Tulsa District 00046021
Longhorn Army Ammunition Plant
Low Flow Groundwater Sampling Field Data Form

Well Data
Well ID: Mt |12 Initial Depth to Water (FIBTOC):  §, §0
Date:  )2-%-0 3% Total Depth (FIBTOC): 22.90

Purge Method: _ P~rf e a{—edM&C_ Gallons per well volume: Z

Sampling POC: Greg Snider (918) 605-9340

Flow Cell QED FC 5000: < | 7/{p Homiba U10: __ gJ (A4 .
CalibrationDate: __ |2 .2 -0 2 Calibration Time: 9o 0
Purge Data
Time Flow Temp pH sp b0 ORP Turbidity | Water Level
(mVmin) | (°C) (e /ew) | (mgiL) (mV) (NTU) (FIBTOC)
Zero 0.5 +0.1 +3% +10% +H0mV +10%
drawdown

1224 | 290 {17.63] $S.%90 |3, vq/ Z. % 2/l 53.6 .23

| 1227 150 I1%.02 1 5.92 ¥.07Y% 2.77 217 3/.9 7.55
(230 | J¥0 11%.3%| 5.93 |V yv¥3l /.57 | 2z0 LY. - & 2.22
1233 | 720 [F.55S. 20 | ¥.bt7] /.02 224 2.3 /5.03
1Z3b | j20 |)%.5b6) 5.95 | 9. 0271 ©.90 Z22% 2.7 le. o0
1239 110 13.5815.95 | 4.0Lz2%] 2. %7 7275 /.l £7.3 2
12Y2 | j/0 19.59| 5,95 | ¥.L53] ©0.70 226a /. ¥ 8.8
124951 1o IR0 | 675 1Y 520 ©2.73 22.72 1 /. ¥ DR Y

u Weat diy Jodh Plowi |Sgn,pltas —sarplrd| megt| ofa.,

Z-Fo3 NIA_ 1154 [=2.6Y [ 5.70 | Z.79 N4 0 £.92

Horolba H Koso/ ¥ L7172 ¢105 &

S
a
G

Final (post sample) depth to groundwater prior to pump shutoff (FIBTOC): Dry

Total Volume Purged (gallons): L

Sample 1D: M2

Sample Date: lL«_}L‘Q }7 Sample Time: O gz o
Sample Chest: L 5'7:_57 ___ VOC Chest: Ve S ¢




00046022

FIELD DATA FORM - GRO(NDWATER MONITORING WELLS

Project: Longhorn Army Ammunition Plant

Sample ID: [ .j .}ff::f.'/' AP Site: _ 7., /.
Purge Date: Lo S Sample Date: £ -+2-.5 i

™y S

Csg/Diameter: ¢ Csg/Type: =

Initial Water Level(resrocy: . 7. Date: . /7 £% Time: o

Total Depth (resToc) : P Z Rate of Recharge:

- ) wrs
! T ] }’

L o
Water Level at Samplingresroc):5, 47  Dated /5 £% Time: 4ff3

.o
4

" .
. . [ L
Purging Device: /ak/ﬂ.;«,{.ed_,;:;,ds; R A Volumes Purged: 3 - 5

Gallons to Purge: Ao Actual Gallons Purged: s

Water Quality Meter Type: Horiba U-10 Meter #- o okl e

Meter Calibration Date: /& /-2 '3 Tiwe: -,
) i / T 3 b FCT
bz T Time: SF

1st Vol 2nd Vol 3rd Vol 4" vol  s"TYSs1

7 . - .
Date- e :’/ L A e P P j é) L iy
Time: S AT .33 DR e
ey . o R Wi - e
pH: T e ey P & o,

T B BT Lo ? T .
mS/cm

Temp: i ST 2 2SS e A

c
Turb: =g _A}/ s A ~
NTU )

DO b3 T s AV
mg/1 ] L o
Chesti: L’-'//! < Seal$f: /72 FedBxil : 508 700 54/ 57

VOCH:  y,'-30  Seall#: L,53.. FedExf: g7

Well seal 4 /4 7 */r/,zcﬂ

Comment s : oo e

Necessary Mainlenance: o

Crew Members: Roberts, Wofford




00046023

FIELD DATA FORM - GROUNDWATER MONITORING WELLS

Project: Longhorn Army Ammunition Plant

sample ID: o Fif/ - 10/ site: . T

Purge Date: Loy e Sample Date: £ -15..0 5
Csqg/Diameter: “ B Csg/Type ) fﬁVC.

Initial Water Level(resroc): /..4.7 Date:5 77 £5  Time: Li;:_:
Total Depth (rerocy: _ 27 4 Rate of Recharge: ,.;,i{‘:";.'/;-“/

Water Level at Samplingtresroc): 2. 4] Date:f .7 3 Time: [J-o

Purging Device: -ﬁ,ﬁmjﬁf;/ Figle Volumes Purged: 3 - 5
Gallons to Purge: 5.7 Actual Gallons Purged: /.7 5‘//
Water Quality Meter Type: Horiba U-10 Meter #- oy an
Meter Calibration Date: & /. 5 % Time: S Y =
] Time: S Do D
- Sample/
1st Vol 2nd Vol 3rd Vol 4™ vol = By
Date: -7 & = /},'; s
. YVES
Time: aikaal I Y,
S 4 s o -
pH: - ,/_—;l/* i
Cond : L2 o3
mS/cm
Temp : Y e, 7/ D
o
Turb: v L
NTU 7
DO 2 YT S
mg/1 s p .
Chest#: (/D4  Sealdt: ,o/x¢’  FedBxl: o /i7.755 ro 3

VOCH - v 22/ seal: s & 3.2 FedExt#:

7
Well seal H: /7 744 53

Comment 5 -

Mecessary Maintenance:

Crew Members . Roberts, Wofford




00046024

FIELD DATA FORM - GROUNDWATER MONITORING WELLS

Project: Longhorn Army Ammunition Plant

(Bample/
S /.

1st vol 2nd Vol 3rd Vol 4" vol Vol
Date: [ 7/ &35 ] b ZnE
Time: ‘. 22 P
pH: A ) P
Cond: A b P
mS/cm p o
Temp : 'g, ) vl
uC .
Turb: Z e V4
NTU _
DO (77 ) o
mg/l »/ - B . R . -
Chestf: _/-'}f < Seal#: Lﬂ'f—:’”k FedExll: 29075 720 3¢/ vz 7
VOCH - V! B2 Seall: G/s 3.0 FedExi - ’

Sample ID: H /",lk,"' j i _,IJ {1 Site: | chb o Fa
Purge Date: L ) Sample Date: f, L E o TR
Csg/Diameter: s Csg/Type : iyl
Initial Water Level (rrproc _;i_ v / Date: 4 , 7 23 Time: ;. 1.0°x
Total Depth (resrocs : .~ ~. ;77  Rate of Recharge: w Ao
A 74 . S . B
Water Level at Sampling (rrsroc) : N Date:(;-u'-a% Time: ;25%
A .
Purging Device: ./,‘,,’,',f’.,."c'-/,f‘f‘ﬂw-iﬁ"u Volumes Purged: 3 - 5
f
- Gallons to Purge: 7.2 Actual Gallons Purged: _E'i:‘zﬁl*a,;
Water Quality Meter Type: Horiba U-10 Meter §: lo oGO’
Meter Calibration Date: AT, Time: /¥ 5
c-:*' E o D Time : DFD

Well seal B /é—,)é/,:? ,"7

Comments:

Necessary Maintenance e

Crew Members: Roberts, Wofford




GROUNDWATER MONITORING WELL PURGING & SAMPLING

00046025

US ARMY CORPS OF ENGINEERS — TULSA DISTRICT

i Date Shipped

Water Quality Instniment Used: Horriba U-10

Cahlibration Date: 4 /[Z ;O3

Calibration Date: ( /18143

Well Security Seal Number: 7/5_02‘/-23"

{ff_i"_'r_'fé"i%?“iff@é%?iér:""_'_"

Calibration Time:

Calibration Time:

FIELD WORKSHEET

_— FaN yel
PROJECT: LAA SITE:  Porcmebits B
MONITOR WELL#  J/ T
Date Purged e 7)) 103
Casing Size / Type 2 Y
Total Well Depth
(FIBTOC) b 9‘2 J _
Depth to Water . 77
(FIBTOC) ,
Water in Feet (casing) ! % Date:(p / )Z_/?i Sample
Gallons to Purge Rl /2.5 Vvoll3-5 vol | Time: o7 H20 Quality
Purging Started s [l S pH 2. 27
Purging Stopped | /. o/ Cond (mS/cm) &6.79
Avg Flow Rate (gpm) ﬂ‘ Temp (°C) 20 2
Amount Purged (gal) . . Turbidity (NTU) | 2
Purging System Used 14, /.. DO (mg/L) .27
Date Sampled & 191 03 ]
New Depth to Water — Time: Comments:
(FIBTOC) ** recharpe =y 7410
Started Sampling /'g/%/

_Stopped Sampling ) T
Sampling Method A
Purge H20 Quality | Volukt 1 Volume 2 Yolume 3 Volume 4 Volume 5
Time 1€ 27 /@33 /& %o
pH A (.50 b Lof
Cond ( mS/cm ) £9¢ .98 .85
Temperature (° C) /8. 19, 2 /7.7
Turbidity (NTU) ' ’/:q’ ' £ /7
PO me/L) 305 Loy | &7%
| Sample Chest # Ac-2 ' QC Chest # QA Chest #

Custody Seal # 1¥2 QA FedEx Bill #
VOC Sample Chest# | V3o QC Custody Seal # | QA Custody Seal #
VOC Custody Seal lors 32O
FedEx Bill # F40A oz 3,

Other Meter Type(s):

3o

Time Shigp_c_:d

P e

SN: o 00 7

s




00046026

US ARMY CORPS OF ENGINEERS - TULSA DISTRICT
GROUNDWATER MONITORING WELL PURGING & SAMPLING
FIELD WORKSHEET

FaN s
PROJECT: Longhornn ARP __ SITE: [2y nden, T
MONITOR WELL # VARl
Date Purged & 17 o>
Casing Size / Type R Pu
Total Well Depth DA 72
(FIBTOC)
Depth to Water le.¢ 7
(FIBTOC)
Water in Feet (casing) {§7-05 Da{ew/ 3 Sample
Gallons to Purge /5 7 tvol/3-5 vol | Time: 3 fﬁ- H20 Quality
Purging Started s pH eSS
Purging Stopped /4 /8 Cond (mSfcm) | . /%3
Avg Flow Rate (gpm) [ypolvmede e Temp (°C) T o
Amount Purged (gal) 1/. 9 -/ Turbidity (NTU) | 54/
Purging System Used [ De /2 /' A7e DO (mg/L) 3 S /
Date Sampled le 1197 o3
New Depth to Water Time: Comments:
(FlBTOC}p ** recharge /O 1/? t 350
Started Sampling {3 o0 .
Stopped Sampling o i P Rnad e S lAE
Sampling Method Ao Jed
Purge H20 Quality Voluntt 1 Volume 2 Volume 3 Velume 4 Volume 5
Time Jef R
pH S 1Y
Cond ( mS/cm ) . [0l |
Temperature (°C) 9. 0
Turbidity (NTU) 5 of
Sample Chest # O[3 QC Chest # QA Chest # S
Custody Seal # (18 QA FedEx Bill #
vVOC Sample Chest # Ve 3 QC Custody Seal # | QA Custody Seal #
VOC Custody Seal [ 2O i
| FedEx Bill # I 0547075
Date Shipped éﬁ[ 1 XIDAE _Time Shipped l e

Water Quality Instrument Used: Horriba U-10

Calibration Datc: é_/ i 7_/_@7'3 Cahbration Time: /;gé 30

Other Meter Type(s): o

SN 0 wgo7

V4
Cahibration Datczwéml, jf ¥i &_3 Calibration Time: ]37/0 o SN
Well Secunity Seal Number: /5 9741%5 Locks:
[ Crew Leader L CrewMembers: 7 Tcon , Wolfecd T



00046027

US ARMY CORPS OF ENGINEERS - TULSA DISTRICT
GROUNDWATER MONITORING WELL PURGING & SAMPLING
FIELD WORKSHEET

Vs N
PROJECT: [ onid hot/ AP SITE: [arm too
MONITOR WELL # 11.2 -
Date Purged & 1 163 ~
Casing Size / Type 2 ! Py,
Total Well Depth a‘)},q?’
(FIBTOC)
Depth to Water A g
(FIBTOC)
Water in Feet (casing) | /+f- 9 Date: é‘//?/dZ Sample
Gallons to Purge 2 ‘7‘_22_ ivol/3-5 vol | Time: /éj@ H20 Quality
Purging Started [92% pH (.32
Purging Stopped 16 Ff Cond (mS/cm) i
Avg Flow Rate (gpm) |~ 7 Temp (°C) 7.9
Amount Purged (gal) |\ 5. G/ D r . Turbidity (NTU) | 2
Purging System Used | ) _ba der | DO (me/l) 2 o |
Date Sampled e l1g 1oR -
New Depth to Water Trme: Comments:
(FtB'I‘OC)p ** recharge 7: (t’ > /37 5
Started Sampling (339
Stopped Sampling i
Sampling Method /
Purge H20 Quality Volume 1 Volume 2 Volume 3 Volume 4 Volume 5
Time /55
 pH b- 75
Cond ( mS/em ) £f, L9
Temperature (°C) 18,6
Turbidity (NTU) 7L
DO (mg/L) 2 77
Sample Chest # A Faz QC Chest # QA Chest #
Custody Seal # /52 N QA FedEx Bill #
YOC Sample Chest # Y. 32 { QC Custody Seal # | QA Custody Scalj'“
VOC Custody Seal 1930 I s
FedEx Bill # FAI2 1034 R0
. Date Shipped AR o0& & Time Shipped |
Water Quatlity Instrument Used: Horriba U-10 Other Meter Type(s):
Calibration Date: _p /17 /¢ ;3 Calibration Time: 7 ﬁf_} SN bo gaem
Calibration Date:_é_ /&1 ¢ D Calibration Time: _JBe0  sne o

Well Security Seat Number: / 5.,? “ ‘/2—%’

[Crewteader (rafiods ™ Giow Members




US Army Corps of Engineers-Tulsa District
LONGHORN ARMY AMMUNITION PLANT

Low Flow Groundwater Sampling Fleld Data Form 00046028
wenio:  fhiY i) ! Yotal Well Depth: 2( D
Date: ?) "‘i, V.2 Static Water Level: Z}E %3
PURGE METHOD: LOW ELOW DEDICATED PUMP Ft water; [ 0,4
FlowCeli Meter#: 37 /24 Casing Size: I Gall Vol
Sonde #: HL¥Es” VOLUME PuRGED: Lk erip
Flow Cell: (05 Ho6 . IHoriba V10 (s
Calibration Date: & 7 AL-0 (/ Time: /) 7 =2 2 Catibration Date:_,/ { / I Time:
Project Chemist: S Sampling Crew:
Purge Data
Flow WATER Level]
Time tMlmin} | Temp {C) pH sP(ms) | pogmg) | ORP (mv) | Turbidity (nTU) ()
Z 4.5 (A ] +-3% +H- 1% +£ 10 mV +- 10 % .

(oA
43 1499 | 1ol | st |7.95N p. 92 |25 | 13,0 |[.29
(otfle | 3s3 | ey | 50 (g0 | 073 | 242 | 25,2 4,40
oA | 495 | 23 S50 Dozl asd| 234 27, | £ 5T
053 | 83 | feeq | 5.7 | 24ee g A 2 | 24,1 | (D)
e |5 | w3 | 32 | 2alaodl | 243 227 | bos5E]
ﬂ},ﬁ"? 280 | jesr &80 | 7.,07Y éﬂ:’}_:{’ Hp 2.7 s
plpld sze | el 539 | G| 0029 /271 9. ol f.ae]
Nz h | H9e | fled | a.q/ | (o $51 037 1941 s .(@ Gwoa]
__u¢é:‘ 560 _ | [ 73|l ol 2N 1% 12 " s
7

I 1520 | (06 504 1) Lid o 2 /yf% [ L

vy tr e

Qt@

Sarnpie 1: f4 W/Z) ! Sample Time: / / / 7—/ Sample Stop Time: //,Zé
Sample Date: “;‘ "\ /;} q/ Post Sample Water Level Prior to Pump Shutoff: é ; é 5;/'

Chest \ll jL Custody Seat#: H A { 7~ voC Chest#: V(" "7 Gustody Seats: D F /5.2
QC Chest ¥: Custody Seal #: o QA Chest #: _____Custody Seal #:

ninbitt#: Sf A9 9.0 3L 7O ET Lab: ,/(_[A)L/

QA Airbitt #: o Lab: . Wellseat#: 4 3{5’ 45~

E?‘P"’M@?.‘____.-S&mm%._ .




o~

GEL Task Order # 5 Lab # Chest/Temp.,
CRC Task Order # 01-15

. GROUNDWATER MONITORING WELL 00046029
CHAIN OF CUSTODY
U.S. Army Corps of Engincers
Tulsa District

Project: Longhorn Army Ammunition Plant  Site: Perimeter Wells

Sample ID: PW-MW-_}/ O Date: 4-3 /- 24/ Time: (/1.2
Sampling POC: Greg Snider (918) 605-9341
Technical Manager: Chff Murray (918) 669-7573 Due Date: 30 dayu
_‘ CONTAINERS ' '
Glass Plastic Vials _Chest#  Custody Seal # YOA Chest  Sampler
Vials # Initials
~ — 3
L 5 YAZ2_ 33)a
3 NCs2 470
PARAMETERS SAMPLED
—| pH, Conductivity, Temperature, DO, Turbidity, ORP EPA Low Flow Mecthod (0)
| Semi Volatile Orpganics 8270 C (1
/'t High Explosives 8330 (1)
Total TAL Metals 6010/7000 series <l>
/

(Al As, Ag, Ba, Ca, Co, Cr, Cd, Cu, Fe, Hg, K, Mg, Mn, Ni,
Pb, Se, Sr, Sb, T, Zn, Be & V)

Filtered TAL Metals 6010/ 7000 series <i>

/ (Al, As, Ag, Ba, Ca, Co, Cr, Cd, Cu, Fe, Hg, K, Mg, Mn, Ni,
Pb, Se, St, 8b, T}, Zn, Be & V)
/| Perchiorate . 314 <I>
/| Anions (Sulfate & Chloride) _ 300.0 <1>
/| Nitrate / Nitrite 353.3 <1>
| Volatile Organics 8260 B {3}
* Containers: () =1L Amber Glass <> = 250 m] HDPE {} =40 mL Vials
CUSTODY RECORD
/_ Relmqulshcd By Received By Date Time

fadilphs " 4 s o




L —

US Army Corps of Engineers-Tulsa District
LONGHORN ARMY AMMUNITION PLANT

Low Flow Groundwater Sampling Field Data Form 00046030
wenio: /200 /Yt / Total Welt Depth: 7. 22/
Date: ;/'{ - A ) =& C/ Statlc Water Level: q. LD
PURGE METHOD: l.mvnc;w DEDICATED PUMP Ft. water: / 1/ (23 7/
Flow CellMeter#: 2 /7 273 Casing Size: .7 ' Gawvor
Sonde #: 37 b5~ VOLUME PURGED: 7 c%? /
Flow Cell: L O Horiba U10; k | [/}_
CalibrationDate: 3~ B [- O <f Time: 27 % 5 Calibration Date: I AV AL Time:
Project Chemist: Sampling Crew:
Purge Data
Flow ; WATER Level
et TeRLE) | P | SPIRS) | DOimot) | ORP(mY) | Tumidiy ) |y
H/{/

;373 (7.92 |\ 555 1. 20831.282 | 232 | /52,4 | X ID
(316 | 342 | 7724 [ 4.75 | il oy | 263 | 974 |99
219 | 373 | 1705 467 | 07l 243 2911 161 | 25D
1332 | 320 | j(.24 ) bl o714 243 | 305 | 59.9| 352
/395 260 11670 459 ove| 2371 30 | Ao | Teo
(2 22| i6.5¢) Lz lbmI| 2301 318 | 44 » | 909

223 LAt | Y sl 0 Tl 24| 22 | 42D | Tap

%31/ 330 | jbas| <l | 070 23/ | 32f| 49,3 | 2.,0

Sample ID: Arartl) Samptle Time: /3 55 Sample Stop Time:

Sample Date: 7. S3/-0 ol

Post Sample Water Level Priot to Pump Shutoft: C?‘%

Chest #: LK«/ ( 2

Custody Seal #:

voc chests: \/(% .7

Custody Seal #:

QE Chest #: Cuslody Seal #: QA Chest #: Custody Seal #:
ﬁ@iyﬁj@%ﬁéj’ S s tab: ML/

QA Airbill #:_ Lab: Weltsealn: 4/ 34 23
..ommenls




GEL Task Order #5 Lab # Chest/Temp.
CRC Task Order ¥ 01-15

GROUNDWATER MONITORING WELL 00046031
CRAIN OF CUSTODY
U.S, Army Cerps of Engineers
Tulsa District

Project: Longhorn Army Ammunition Plant Site: Perimeter Wells

Sample ID: PW-MW- /// Date: 33/ ¥ time: /335
Sampling POC: Greg Smider (918) 605-9341
‘Fechnical Manager: Chiff Murray (918) 669-7573 Due Date: 30 days
CONTAINERS '
Glass Plastic Vials _Chest#  Custody Seal # VOA Chest  Sampler
~ Vials # Initials
4 _ 5 LR 33146 ,
3 NCST AR
PARAMETERS SAMPLED
1 pH, Conductivity, Temperature, DO, Turbidity, ORP EPA Low Flow Method ®
“1 Semi Volatile Organics 8270 C , )
-} High Explosives 8330 (D
Total TAL Metals 6010/7000 senes <>

/ (Al, As, Ag, Ba, Ca, Co, Cr, Cd, Cu, Fe, Hg, K, Mg, Mn, Ni,
Pb, Se, Sr, 5b, TL, Zn, Be & V)

| Filtered TAL Metals 6010 / 7000 series <I>
<"1 {Al, As, Ag, Ba, Ca, Co, Cr, C4, Cu, Fe, Hg, K, Mg, Mn, Nj,
Pb, Se, Sr, Sb, TI, Zn, Be & V)

“’| Perchlorate 34 <1>
-1 Anions (Sulfate & Chlonde} 300.0 <l>
/' Nitrate / Nitrite 353.3 <1>
1 Volatle Organics 8260 B {3}

/

* Containers: ()= 1 L Amber Glass <>=250mlHDPE { ) =40 mL Vials
CUSTODY RECCRD

Relinquished By Received By Date Time

;ﬁjfﬁ%}dé > 33104 500

Fed Ex Shipping Bill No: 3/7/&079?434 S s

B, ey




US Army Corps of Engineers-Tulsa District
LONGHORN ARMY AMBUNITION PLANT

Comments:

Low Flow Groundwater Sampling Fleld Data Form 00046032
Well 1D ﬂ// / /2 Total Weit Depth: A2
Date: A3 0 L/ Static Water Level: A _5
PURGE METHOD: LOW FLOW DEDICATED PUNP Ft water: /é 7.3
Flow Celt Moter#: /7 2.3 Casing Size: g i Gatf Vol:
Sonde #: 19565 VOLUME PURGED: _
[Fiow cen: 1854 6 Horiba U10; /]
CalibrationDate: %, —~ 3 &> ~ O <l  Time: O ¢ Calibration Date: ,,V / \_‘t Time:
Project Chemist: Sampling Crew: ﬂ/ M - Slocrr
Purge Data
Flow WATER Level]
Tlme - {mbtimin) Ter.::ﬁ'g‘(:) .fg, SI;{:I:‘S) DO’ ;!ng’L) Oﬁf: o(::,v’ Turb!::ig ’ENTU) -«,:-;-.-L'E.;ﬂ;
’973 5
3G | Jed 17,03 \a.qd |4.557) 148 1931 2.7 |z
1AAg | 75 1,723 |57 | Hiagd Lod] 195 ©0F | 124
293 | 2391 /675 | 5,72 | 4 pef 066 181 | o % | 140G
(2| TP | .89 | iz VA st o.ed 1sol o, 7 | 785
[24T | /i | Moo 3| S5.73 (A 7950 0o57] 173 &/ | 745
1252} /5D | Metof | 5.7 | 47090 SHT (77] .8 | 716
12581 60 | .47 5273 | 4l o040 1751 .0 | 79
253 19¢ | b3t srr | 4730 233 /74 oL st 795
| Lde2 | P N es2) 5273|475 .30 72| oo | 779
L35 | 190 | o bsT| S AL\ H 753 o3 170|044 7.92
(303 | 173 | edAs| g7 (dappl poa| 170 o-a| g0l
13004 180 | 644 | 573 {4120 0.30 109 | 5.7 | 9./5
Sample 1D: '/?7 Y2094 Sample Time: j A s2— Sampla Stop Time: 8( ?f
Sample Date: I~ 37 /7/ Post Sample Water Level Prior t!o ;ump Shutolf: / p? 7
Chest #; C’ﬁ /3 Custody Seal #: 3 @J"ﬂ' VOC Chest #: V(Lﬁ@ Custody Seat #: 3 FO S
QC Chest #: Custody Seal #: QA Chest #: Custody Seal #:
[T Ll A vos LypP0 b A A
QA Airbili ¥ L Lab: ' Weill seal #: 4%’%3/‘




GEL Task Order #5 Lab# Chest/Temp.
CRC Task Order # 01-15
GROUNDWATER MONITORING WELL

CHAIN OF CUSTODY 00046033

.S, Army Corps of Engineers
Tulsa District

Project: Longhorn Army Ammunition Plant Site: Perimeter Wells

Sample ID: PW-MW- //2 Date: 3-32-2 61 Time: /3,2

Sampling POC: Greg Smder (918) 605-9341

Lmchhnical Manager: Chff Muray (918) 669-7573 Due Date: 30 days |

CONTAINERS
Glass Plastic Vials Chest# Custody Seal # VOA Chest  Sampler
P Vials # Initials
S S oV Vi: S 3 i S _
PARAMETERS SAMPLED
- pH, Conductivity, Temperature, DO, Turbidity, ORP EPA Low Flow Method (0)
- | Semi Volatile Organics 8270 C ()
_. | High Explosives , 8330 (1)
Total TAL Metals 6010/7000 series <1>

o (Al, As, Ag, Ba, Ca, Co, Cr, Cd, Cu, Fe, Hg, K, Mg, Mn, Nij,

Pb, Se, Sr, Sb, T1, Zn, Be & V)
Filtered TAL Metals 6010/ 7000 series <i>
| {Al, As, Ag, Ba, Ca, Co, Cr, C4, Cu, Fe, Hg, K, Mg, Mn, Ni,
Pb, Se, Sr, Sb, T1, Zn, Be & V)

_- | Perchlorate 314 <}>
_~} Anions (Sulfate & Chloride) 300.0 <i>
_- | Nitrate / Nitrite ‘ 3533 <p>
e Volatile Organics 8260 B {3}
* Containers: () =1L Amber Glass <>=250ml HDPE {} =40 mL Vials
. CUSTODY RECORD e
Relinquished By Received By Date Time
NS = zapgd 19w

Fed Ex Shipping Bil No:  Y¢/no rfo s L5854




US Army Corps of Engineers — Tulsa District
Longhotm Army Ammunition Plant
Low Flow Groundwater Samphing Field Data Form

Well Data 00046034
wel iD: Mt/ O Initial Depth to Water (FIBTOC): (0.2 8
Date:  7-75-0V% Totat Depth {FIBTOC): 2 2.0
Purge Method: Md_ﬂ@dgﬁw Gallons per well volume: __ 2.
Sampling POC: Greg Snider (918) 605-9340
Flow Cell QED FC 5000: _ G /{plol Horriba U10: ___A//A
CalibrationDate: 72§ - U Calibration Time: 1y 2077
B Purge Data S o T
Time Flow Temp pH sp no ORP Turbidity | Walter Level
{ml/min) (°C) we/om {(mg/L) (mV) (NTU) (FeBTOC)
Zero 10.5 10.1 3% £10% T H0mV +10%

5y drawdown .
Jooo | 570 [22.22(5.%C (2. 432 | /.97 227 1ZY%.0 2.%0
lan3 Weo 12,24 15.98 |\z27282-) /.77 196 (% 2. 90
wole (¥20 .21 |5.90 {2.7%0 | [.75 . (2 Y (3.7 7.83
| 009|350 9.2t 15,24 |12.122 ) 1.72¥% 19 % /3.0
2. 1350 19.23 |6.9¢0.  |2.797._1.1.75 INA 12:7 7.8

Final (post sample) depth to groundwater prior to pump shutoff (FtBTOC): %%2;373

Total Volume Purged {gallons): /.0

Sample ID: _PUW-A [/} O

Sample Date: 2./ S5-0oV Sample Time: /0 /12—
Sample Chest: LK S VOC Chest: ¢T3 [
QAChestt  N[A QC Chest: N [4

# F305Y




GEL {(GEL Task Order # 5) Lab #

APCL (CRC Task Order # 01-15)
GROUNDWATER MONITORING WELL

Chest/Temp.

CHAIN OF CUSTODY 00046035
U.S. Army Corps of Engineers
Tulsa District
Project: Longhorn Army Ammunition Plant  Site: Perimeter Wells
Sampie ID: PW-MW-_/ / ) Date: 7-/%-¢ ¥  Time: [ ) 2
Samphng POC: Greg Snider (918) 605-9341
Technical Manager: Cliff Murray (918) 669-7573 .. Due Date: 30 days
- __ CONTAINERS T
Glass Plastic Vials Chest#  Custody Seal # VOA  Chest Sampler
5 Vials # _Initials
2 5 (RSle 21550 ,. )
S5 C3l g5
PARAMETERS SAMPLED
-1 pH, Conductivity, Temperature, DO, Turbidity, ORP EPA Low Flow Ficld Method ()]
“1 Semi Volatile Organics 8270 C (2)
“1 High Explosives 8330 ¢}
Total TAL Metals , 6010/7000 series <1>
“1 (AL, As, Ag, Ba, Ca, Co, Cr, Cd, Cu, Fe, Hg, K, Mg, Mn, Ni,
Pb, Se, Sr, Sb, TL, Zn, Be & V)
Filtered TAL Metals 6010/ 7000 series <i>
“1 (Al As, Ag, Ba, Ca, Co, Cr, Cd, Cu, Fe, Hg, K, Mg, Mn, Ni,
Pb, Se, Sr, Sh, Tl, Zn, Be & V)
i Perchlorate _ 8321 <I>
«| Anions (Sulfate & Chloride) 300.0 <]>
| Nitrate / Nitrite 3533 <i>{
“1 Volatile Organics 8260 B {3}
* Contamers: (}=1 L Amber Glass <> =250 ml HDPE { } = 40 mL Vials
) o __CUSTODY RECORD
Relinquished By Received By Date Time
P e - T A X A

Fed Ex Shipping Bill No:

52 757366 /33




US Army Corps of Engineers — Tulsa District
Longhom Army Ammunttion Plant
Low Flow Groundwater Sampling Field Data Form

Well Data 00046036
welID:__gfih/ 1) { Initial Depth to Water (FIBTOC): 9. R 2
Date: —_}S-pY Total Depth (MIBTOCY: _ 722 . ®}
Purge Method: _Imdrrgdvct. M_M Gallons per well volume: > o
Sampling POC: Greg Snider (918) 605-9340
Flow Cell QED FC 5000; __ S [falo O Homiba Ul0: A A
Cahbration Date: 7-1 e ¥ Calibration Time: 200
- Purge Data o i
Time Flow Temp pH sp DO ORP Turbidity | Water Level
(mi/min) | (°C) Wsfewt | gty | (mV) | (NTU) | (FtBTOC)
Zero 0.5 +0.1 +3% +10% +10mV +10%
4 drawdown

¥720 zY%.21 1 5.94 17,880 y I lolo | ¥2 . lo 2.20
300 _|20.¥2}15.38 10.5855 | [L.&) l3 139.5 ?2.30
300 12.¥8 15.25 b.58S0o | /.59 oo 39,2 9 iy
310 [2.¥0 |5.72 .58s/l} .53 165 32.2 2. Y2
3/0 }2.¥3 | 5.22 |p.58s2| /.56 b 39,/ 2.2

Final (post sample) depth to groundwater prior to pump shutoff {FIBTOC): 2. ¥ 2

Total Volume Purged (gallons): /. &

Sample ID: P/ -Mw 1/ { Pw-Mw///-TB € ogoo

Sample Date: = 7~ J$-0 %  Sample Time: oS ¥S
Sample Chest: (/£ 27 VOC Chest: ¢ J |
QA Chest: N[/ . QCChest: _ NIA_ ]

HE30Ys




.

GEL (GEL Task Order # 5) Lab # Chest/Temp.
APCL {(CRC Task Ovder ¥ 01-15)

GROUNDWATER MONITORING WELL
CHAIN OF CUSTODY 00046037
U.S. Army Corps of Engineers
Tulsa Districs

Project: Longhorn Army Ammunition Plant Site: Perimeter Wells

Sample ID: PW-MW- /// Date: /- /S-¢Y Time: OKYS

Sampling POC: Greg Snider (918) 605-9341

Due Date: 30 days

r

Technical Manager: Chff Murray (918) 669-7573

| CONTAINERS
Glass Plastic Vials _Chest#  Custody Seal # VOA Chest  Sampler
— 5 _ Vials # Initials
2 viz7 2527 . _
ENEeY <
PARAMETERS SAMPLED
Y1 pH, Conductivity, Temperarare, DO, Turbidity, ORP EPA Low Flow Field Method (0)
~ | Semi Volatile Organics 8270 C (2)
“ | High Explosives 8330 (1N
Total TAL Metals 6010/7000 series <p>
“ | (Al As, Ag, Ba, Ca, Co, Cr, Cd, Cu, Fe, Hg, K, Mg, Mn, Ni,
Pb, Se, Sr, Sb, T1, Zn, Be & V)
.. | Filered TAL Metals 6010 / 7000 series <]>
(Al, As, Ag, Ba, Ca, Co, Cr, Cd, Cu, Fe, Hg, K, Mg, Mn, Ni,
Pb, Se, Sr, Sb, Tl, Zn, Be & V)
| Perchlorate 8321 <l>
- | Anions (Sulfate & Chloride) 300.0 <l>
. | Nitrate / Nitrite 3533 <i>
“ | Volatile Organics 8260 B {3}

* Containers: () =11 Amber Glass <>=250 m! HDPE {} =40 mlL Vials
CUSTORY RECORD

Relinquished By Recetved By Date Time

/,/; W;W (T D Sy oo

Fod Ex Shipping BiliNe: 02 227506013 3




US Army Corps of Engineers — Tulsa District
Longhom Army Ammunition Plant
Low Flow Groundwater Sampling Field Data Form

Well Data 00046038
wetip: MW ]I Z Initial Depth to Water (FIBTOC): 7. 4 2
Date: 72— Jtf- p Y Total Depth (FIBTOC): Z2Z3.0}

Purge Method: M—Mdﬂf_ﬁkﬂcﬂ» Gallons per well volume: 3

Sampling POC: Greg Snider (918) 605.9340

Flow Cell QED FC5000: S [ (o O Horriba UtD: M { ,4
Calibration Date: 7 (-0 Y Calibration Time: 37 00
Purge Data =
Time Flow Temp pH sp Do ORP Turbidity | Water Level
(mUmin) (°C) (USfem) {mg/L) {mV) (NTU) (FtBTOC)
Zero $0.5 +0.1 +3% +10% +10mV +10% |8
drawdown

7571 [ 20 ¢y Y3.{o | ¥.10

20301 320 (Z21-61l b.OY |2,

1033 1 3/0 20,52} S.9% . 12.-158| 1.4¥ Y/ 5%.7 1 .50
1030 | 7270 119.901 S. e 13.3%2 | /.20 37 $3.3 | ¥.60
(03¢ 1210 19891 5-93 13.393 1 /.17 35 53.1 .63
ito¥7. l12zo 19.221 5,94 13.39/ | 1./ z 4 $3.0 | .63

Final (post sample) depth to groundwater prior to pump shutoff (FIBTOC): 8, (QZ_

Total Volume Purged (gailons): 0 . Su
Sample 1D: PW -MWilie

SampleDate: 7~/ Y- 04 Sample Time: [0YS

Sample Chest: L R7 VOC Chest: Y/ £ 32
QA Chest: N_/A ~ QC Chest: N /A

¥ 93003




R

GEL (GEL Task Order # 5)
APCL (CRC Task Order # 01-15)

Lab # Chest/Temp.

GROUNDWATER MONITORING WELL, 00046039
CHAIN OF CUSTODY
U.S. Army Ceorps of Engineers
Tulsa District
Project: Longhorn Army Ammunition Plant  Site: Perimeter Wells
Sample ID: PW-MW- // 7 Date: 7- /U/- ()Y Time: /O Y5
Sampling POC: Greg Snider (918) 605-9341
Technical Manager: CLff Murray {918) 669-7573 Due Date: 30 days |
- — CONTAINERS o T
Glass Plastic Vials _Chest#  Custody Seal # VOA  Chest  Sampler
Vials # Initials
z 5 (EZ2  7/Y2 _
' = V32 LS
PARAMETERS SAMPLED
v | pH, Conductivity, Temperature, DO, Turbidity, ORP EPA Low Flow Field Method (0)
~ | Semi Volatile Organics 8270 C {2)
«. | High Explosives 8330 (1)
Total TAL Metals 6010/7000 series <I>
| {Al, As, Ag, Ba, Ca, Co, Cr, Cd, Cu, Fe, Hg, K, Mg, Mn, Ni,
Pb, Sc, Sr, Sb, TI, Zn, Be & V)
Filtered TAL Metals 60190 7 7000 series <l>
v | (AL, As, Ag, Ba, Ca, Co, Cr, Cd, Cu, Fe, Hg, K, Mg, Mn, Ni,
Pb, Se, Sr, Sb, T1, Zn, Be & V)
| Perchlorate 8321 <i>
v | Anions (Sulfate & Chloride) 300.0 <i>
« | Nitrate / Nitrite 3533 <i>
+{ Volatile Organics 8260 B {3}
* Containers: ()= 1L Amber Glass <>=250ml HDPE {} =40 mL Vials
e __CUSTODY RECORD ey S o
Relinquished By Received By Date Time
D e R S S AN %

Fed Ex Shipping BillNo: G Y2 7¢7 3l /5 S




GEL (GEL Task Order # 5)
APCL (CRC Task Order # 01-15)

Lab ID#

Chest/Temp.

CHAIN OF CUSTODY FOR VOLATILE ORGANCIS

U.S. Army Cerps of Engineers
Tulsa District

00046040

Project: Longhorn Army Ammunition Plant

Site: Perimeter Wells

TRAVEL BLANK DATA

Sample ID: Fod- Mot 7 P 13;_‘2_5_

Water Source: PSAP Millipore Systern ASTM Type 11 Water
palysis Requested:  Volatile Orgamcs / Method 8260 B

Datc Mfg: 7- J2- oY Custody Seal #: /126 Y

pH: £.79  Cond: ©0.%2 mS/lem  Turb:

Signature of Sampler: //,/A/{/W L

Date:

Time:

Meter Type: Horiba U-10 #:

2800

R SV A

{ _NTU

Temp: /7. % °C

SAMPLES CONTAINED IN THIS SHIPMENT

Sample ID Number Vials Site X-Chest # Lab #
s Mwill- 73 3 o "
Pl pMud /i 5 P i gag e e Ve
Pw- Ml S | Peviweder | (RS0
Pw- Mw 0% 3 B il VA9
Total Samples Shipped }Z

CUSTODY RECORD
Relinquished By: /7}//%/&%( AN LN
Chest #: /- | Cselb )10 [\ Fed Bx#: FY2Z 7572 (s )33

Date Time

Recerved By:




Us Army Corps of Englneers-Tulsa District
LONGHORN ARMY AMMUNTION PLANT

Low Flow Groundwaler Sampling Fletd Data Form 00046041

wenip: gl /! [ Total Well Depth:

Date: q ~f < /0// Static Water Levei:

PURGE ME}'I'-IOI.}: LOW FLOW DEQICATED PUMP Ft. water: ):5’ ‘( 0}0*

{F10w Celt Meter #: S/ é@a Casing Size: 2 7 G Vor:

Sonde ¥: AB74¢7] VOLUME PURGED:
[Erow Cen: / D“:{'Z[.@ Boriva uso: [ m
ICanbranon Date: Q% DJ/ Time: &8 200 Calibration Date: V H Time:

Project Chemist: Sampling Crow: '

Purge Data

Flow WATER Level
Time {mLimin) § Temp (C) pH SP{mS) | DO (mg) | ORP{mV) | Turbldity (NTU) (1)
=05 Y 3% - T0% L ibmy 0%
(529

(512 | (O \22.34 | 5788 430/ | 236 s28| 498 | 0749
(505 4 A30 N AT | 5.8( | H709) 164 4B ] 7219 | JI.49
(5181 .00 13033 | .30 47l 1.0 7| /4% 13,7 | 1229
(52/ 1290 | .85 =8/ Lopblioe | 152 | /4.9 | 13.08
(524 533 20.97| 5.82 H oSN ,53] 153 [9. [ /4o
/5:27 332 98| 5:8514.6150.92] (s H 4.8 /5.0
<3| 333 .;1/»04 8IS 5HY /2] (SH g 2 11076
_5’35 3331 /2| 5,91 S; .74 154 7
Vi

L 11722
[52¢| 42 | alua | 557 L 75055 ) /2,8 1 19.57
/5.7 1192290,

</,
L
A
15371 3823 | 20 07| Ld | A3 390 | 154
54l 245 a4 4.4»2/.45, sno Is2]| 34 K
3

9
(S| 0B | 2,05 4.0 |17 a2y | 1S 7, 4 TV

Sampie 1D: w {/U//a Sample Thne: | S‘[ Lo Sample Stop Thme: (éj{
Sample Date: ? -y {/ Post Sample Water Level Prior 1o Pump Shutoff: %;) :9( M
Chesth: \/ Custody Seal #: voc Chest :\}(*, 3 22— cCustody Seal #:

QC Chest ¥: . = Custody Seal #: QA Chast ¥: Cuslody Seal #:

e FEL7A3509/ oo/ ,ﬂ £L

QA Alrbill #:

Well seal 8: [/ ,@
#somments: MM M Lroe é‘/‘_ﬁ




F/QTC: GEL (GEL Task Order # 5) Lab# Chest/Temp. J

QA: APCL (CRC Task Oxder ¥ 01-15)

GROUNDWATER MONITORING WELL
CHAIN OF CUSTODY
U.S. Army Corps of Engineers
Tulsa District

00046042

Sample ID: PW-MW-

Project: Longhorn Army Ammunition Plant  Site: Perimeter Welis

V< Date: /.75 2% Time: F5 4 4;

Sampling POC: Greg Snider {918) 605-9341
Technical Manager: Cliff Mummay (918) 669-7573

Due Date: 30 days

CONTAINERS
Glass Plastic Vials _Chest#  Custody Seal # VOA  Chest Sampler
) . _ Vials # Initials
e Z VA~ LAl -
T = & o
PARAMETERS SAMPLED
2 pH, Conductivity, Temperature, DO, Turbidity, ORP EPA Low Flow Field Method 0)
«1 Semi Volatile Organics 8270 C _ ‘(%k\ |
__{ High Explosives 8330 ¢))
Total TAL Metals 6010/7000 series <I>
__| (A, As, Ag, Ba, Ca, Co, Cr, Cd, Cu, Fe, Hg, K, Mg, Mn, Ni,
Pb, Se, Sr, Sb, T, Zn, Be & V)
Filtered TAL Metals 6010 / 7000 scries <}>
- (Al, As, Ag, Ba, Ca, Co, Cr, Cd, Cu, Fe, Hg, K, M g, Mn, Ni,
Pb, 8¢, 81, §b, T1, Zn, Be & V)
_—1 Perchlorate 8321 <>
— | Anions (Sulfate & Chloride) 300.0 <I>
-~ | Nitrate / Nitrite 3533 <1>
-} Volatile Organics 8260 B {3}

CUSTODY RECORD

* Containers: (}=1L Amber Glass <> =250 m] HDPE { } =40 mL Vials

. ’

Ll e

Relinquished By Received By Date

— VS oy o)

Time

- . o~ /
Fed Ex Shipping BilNo: -~ 2 3 27/ Jers 5




US Army Corps of Englneers-Tulsa District
LONGHORN ARMY AMMUNITION FLANT
L ow Flow Groundwater Sampling Fletd Data Form

. 00046043
Well ID: 0{ 0} / 4 / £ Total Well Depth:
Date: q A5 D Lf Statle Water Lovel: /i{?
PURGE M!—.’n'iOD: LOW FLOW DEDICATED PUMP Ft. water:
FlowCeliMeter . S /(2 (0 O lc,asmg_mzc: =27 Gavvor
Sonde ¥: 37 77 VOLUME PURGED: {/2 M
Flow Celk: /d 57!,9 Hotiba U1 1 \
Calibration Date: Y o/ S - () 4 ime: () S A7) Callbration Date: I 3 Time:
Project Chemist: Sampling Crew: .
Purge Data
Flow WATER Level
)| (9| P | S0 | poman | o | resayemy |
1742
1745 2SI 470 340|222 | 472 | []17.9 |/4.89
1748 1233 |20.03| 4651, 2699 157 177 | &b 1 |is95
750 V263 (2066 | 4.7 | /94| 1371 126 | 69.0 | /6.5
1754 | 73 l2frs | £.77 | 1720 703| 175 | 443 | /6.5
157 | /23 | 2tof | 430 | ppto]| 1957 175 | 482 /685
(360 et | 432, 150/ 0l 177 | 4/6.7 Fetor
(806 | /o) | 1985 ) 4. .77\ 0992 f.o2) /79 | 4715.0 2
(207 {127 j 005 473 (048] [ 3R 30| vdb-» /zg,g
1 X2
N N p,
/¢ vz
VAN 7 2L
AN VA 1
Sample ID: b)({[ f Sample Time; \\ &7 p 2~ __Xwpie Stop Time: /éﬁ
Sample Date: G[ , { "'OL)L Post Sample Water Lovel Prior to Pump Shulolf: m MM M
Chest ¥: &&B:m, Cus:ocy Seal #; voc chest ¥: V( 3Z Cu;loc;y Seal #: -
QC Chest 1: - Custody Seal #: QA Chest 1: Custody Seatl ¥:

Abill ¥: 7 </ 7% 00 ?/ X< ‘?/'

QA Alrbilt »:

MEL,

i Well seat #:

S 4 W#Z%%@c /3

Lah:

I512%93




Well ID: /WM//Z

US Army Corps of Engineers-Tulsa District
LONGHORN ARMY AMMURITION PLANT
Low Flow Groundwater Sampling Fleld Data Form

Tetal Well Depth:

00046044

Data: ?__ /5 - 04/ Statlc Water Level: ? . & 9
PURGE METHOD: LOW FLOW DEDICATED PUMP FL water: ‘
FowCeliMeter 22 D [ (p o O Casingsize: 7 /' Gawvor
Sonde »: 3747/ VOLUME pURGED: [ 34{
Flow Cell: [ O5 4 é ) Horlba U10: N / l
Callbration Date: 7t S~ O<F Time: DED¢H cabrationDate: | \/ [ Time:
Project Chemist: Sampling Crew: ?a‘;fmhlt “‘“S/m/
FPurqe Data
Flow WATER Level
el 0 | 1m0 | 1| e |somm | ow e | ey [
1957
(700 |20 |A1-02 | 5,77 [5477 | L 82| 19¢ | 30.3 |5 72
({03 P2 | QD70 | 580 13400 | (17| 193 205 i
(906 | 16e | AOET | S5,.83 | 3,373 Lo 192 | /4.3 |1l 35
| /909 | 437 |22.891 | 5.87 (3362 fo0 | 19D 7.7 /.45
1202 | p1y (20.9F) 589 13,3551 gg7| sxy | 3.5 /147
[Fe5 )\ r20 VU o6 | 599 12.342) o548 127 LD L] <D
L9 Vo N\ 2/a20] 5595 [3.347 ©.99) ;85 2.2 |52
g2l | o0 |13/ | 5.9 1334 o7 15| 0.0 |jjc=2

Sample Stop Time: /? a 0:;

.}-(; ) !
L "0 I v
Custody Seal ¥:

Sampte Time: 9 7.7
Post Sampis Water Leve! Prior !( lep Shutofi;

Sample 10: MQ/}/&? N
Sample Date: (el P 4’

7
creste: VALY Custody Seal ¥: voc chests: Y/ 52
QC Chest #: Custody Seal #: QA Chest ¥: Custody Seal #:
pvin b F LT R o o ?;-af J vob: M £ 4L
OA ADIN #: - Lab: wellseal i: .S Z2ENY

mments:




F/QC: GEL (GEL Task Ovder # 5) Lab# ChesvTemp.
QA: APCL (CRC Task Order # 01-15)

GROUNDWATER MONITORING WELL 00046045
CHAIN OF CUSTODY
U.S. Army Corps of Engineers
Tolsa District

Project: Longhorn Army Ammunition Plant Site: Perimeter Wells

Sample ID: PW-MW- /-~ Date: 7- /564 Time:. /0 73
77
Sampling POC: Greg Snider (918) 605-9341
Technical Manager: Cliff Murray (918) 669-7573 Due Date: 30 days
CONTAINERS
Glass Plastic Vials Chest#  Custody Seal # VOA Chest  Sampler
. Vials # _Initials
— 5 VAIS sl 5 B ~
3 NC32 e
PARAMETERS SAMPLED
-] pH, Conductivity, Temperature, DO, Turbidity, ORP EPA Low Flow Field Mecthod (0)
Semi Volatile Organics 8270 C 1@
-1 High Explosives 8330 (1)
Total TAL Metals 6010/7000 series <f>
<"1 (AL, As, Ag, Ba, Ca, Co, Cr, Cd, Cu, Fe, Hg, K, Mg, Mn, Ni,

Pb, Se, St, Sb, TI, Zn, Be & V)

Filtered TAL Metals 6010 7 7000 senes <p>
-~ | {Al, As, Ag, Ba, Ca, Co, Cr, Cd, Cu, Fe, Hg, K, Mg, Mn, Ni,
Pb, Se, Sr, Sb, T}, Zn, Be & V)

—t Perchlorate 8321 <p>
~ | Anions (Sulfate & Chloride) 300.0 <|>
"1 Nitrate / Nitrite 3533 <i>
— Volatile Organics 8260B {3}

* Containers: () =1L Amber Glass <>=250 m HDPE {) =40 mL Vials

CUSTODY RECORD
Rehnquished By Received By Date Time
e T AN Y.,
/

Fed Ex Shipping Bill No: DS s




US Armmy Corps of Engineers — Tulsa District

Longhom Army Ammunition Plant 00046046
Low Flow Groundwater Sampling Field Data Form
Well Data
weltID: g/t [[O Initial Depth to Water (FIBTOC): "7, /2
Date:  17-Mo-p Y . Total Depth (FIBTOC): Z22.8¢00
Purge Method: D=4 B addrer Gallons per well volume:
Sampling POC: Greg Snider (918) 605-9340
Flow Celt QEDFC 5000: & J{nlp O HomibaUte: M (4
Calibration Daté2-}(o- O t} Calibration Time: __O 700
Purge Data
Time Flow Temp pH Sp Do ORP Turbidity { Water Leve]
(mlmin} | (°C) Cusflem | (mp/L) (my) (NTU) (FIBTOC)
Zero 1.5 6.1 +3% 110% +10mVv $10%
; drawdown
1250 | 1s0 1972 o727 1 L1zt | 2.27 Yoz, { /-7 7:97
1253 tso 1727 i lo. Y7 15,5 | 2.0% 3491 2l 1 %.17
1256 | 100 (2-Z2% oS 15.509 | 1,97 389 /8. | € .22

1259 100 hW2.29 1 .l 15,512 | 1 75 250 1 16,7

. %<,
1202 100 112.2) |l 45 |5.%12 | [.57 249z | 1w0.2 «,z&;
X

1305 1100 12.2%1(..Y4YS [5.50 | (.99 95 1 10.3

Final (post sampie) depth to groundwater prior to pump shutoff {F1BTOC): €. 2 5

Total Volume Purged (gallons): {

Sample ID: Aduo 110

Sample Date: {Z2-]/ -0 Y Sample Time:  }]30 S
Sample Chest: L K Yy YOC Chest: V37

QA Chest: NIA QCChest. N [A




FIQC: GEL (GEL Task Order # 5) Lab# Chest/Temp.
QA: AML (AML Task Ocder # 19) 00046047

GROUNDWATER MONITORING WELL
CHAIN OF CUSTODY
U.S. Army Corps of Engineers
Tulsa District

Project: Longhorn Army Ammunition Plant  Site: Perimeter Wells

Sample ID: PW-MW- {110 Date! J7-)io- OY Time: 1305
Sampling POC: Greg Snider (918) 605-9341 _
Technical Manager: Chff Murray (918) 669-7573 Due Date: 30 days
CONTAINERS
Glass Plastic Vials _Chest# CustodySeal # VOA Chest  Sampler
. Vials # Initials
7z 5 LRYY iz Y Yy 3 ,
, <
W57 65
PARAMETERS SAMFPLED
pH, Conductivity, Temperature, DO, Turbidity, ORP EPA Low Flow Field Method ()]
v | Semi Volatile Organics 8270 C @
+ | High Explostves 8330 1))
Total TAL Metals 6010/7000 series <l>

Y| (Al, As, Ag, Ba, Ca, Co, Cr, Cd, Cu, Fe, Hg, K, Mg, Mn, Ni,
Pb, Sc, St, Sb, Ti, Zn, Be & V)

Filtered TAL Metals 6010 7 7000 series <}>

- (Al, As, Ag, Ba, Ca, Co, Cr, Cd, Cu, Fe, Hg, K, Mg, Ma, Ni,
Pb, Se, Sr, Sb, T1, Zn, Be & V)
« | Perchlorates 8321 <1>
.~ | Anions (Sulfate & Chloride) 300.0 <1>
_ | Nitrate / Nitrite 3533 <l>
« | Volatile Organics 8260 B {3}
* Containers: () =1L Amber Glass <>=250mlHDPE {} =40 mL Vials
CUSTODY RECORD
{ Relinguished By Received By Date Time

/77/%%/( S V2 A 7L A s 241,

Fed Ex Shipping BillNo: QY 723 pos G950




US Army Corps of Engincers -- Tulsa District
Longhorn Army Ammunition Plant 00046048
Low Flow Groundwater Sampling Field Data Form

Well Data

Well ID: __Af U/ 1] Initial Depth to Water (FIBTOC): _ 7,57
Date: 12 -llo-(Y Total Depth (FIBTOCY: __ 2.2.9

Purge Method: Ded R Yo dde Gallons per well volume:

Sampling POC: Greg Snider (918) 605-9340

Flow Cell QED FC 5000: 5 [olo O Hormiba U10: _ AV [A

CalibrationDate:  J2. - L -0 Y Calibration Time: D750
Purge Data
Time Flow Temp pH sp bo ORP Turbidity | Water Level
(mlmin) | (°C) (us/eny | (mgl) | (mv)
Zero 0.5 %0.1 3% +10% +10mV
drawdown

0727 | 200 1Bez t &.910 lo.o9ltl z2.60 775

lo30 | 150 12.74 [ .51 le.092f} (,97 {50

(033 | /50 19.5716.52. 10.09z21 1.%5 %19

1036 | 100 %ol | 6.5 |0.0920] {.99 lg7s

1639 1 100 16.62 1 .50 l0.0%i9] /.99 7Y

joe | 100 19.6Y 1 6.52 (0.092! | 7.00 €15

1o4¥45 1700 1S b2l [0.0522] (.97 %7 Lo

Final {post sample) depth to groundwater prior to pump shutoff (FIBTOC): /10, 37

Total Volume Purged (gallons): I

Sample ID:  _Afw [ [}

Sample Date: 7. 1L -0 Y Sample Time: 1O YS

Sample Chest: __ 4 P ] VOCChest UL 27

QAChest: pIA QCChest: N[ A




F/IQC: GEL (GEL Task Order # 5} Lab # Chest/Temp.
QA: AML (AML Task Ordec # 19) 00046049

GROUNDWATER MONITORING WELL
CHAIN OF CUSTODY
LS. Army Corps of Engincers
Tulsa District

Project: Longhorn Army Ammunition Plant  Site: Perimeter Wells

Sample ID: PW-MW- /// Date: /7 jo- Q@Y Time:  JOYS
Samphing POC: Greg Snider (218) 605-9341 _
Technical Manager: Chff Murray (918) 669-7573 Due Date: 30 days
CONTAINERS
Glass Plastic Vials _Chest#  Custody Seal # VOA Chest  Sampler
v r Vials # Initials
= MPT_ 172167 -
S w37 65
PARAMETERS SAMPLED
; pH, Conductivity, Temperature, DO, Turbidity, ORP EPA Low Flow Field Method (1))
« Semi Volatile Organics 8276 C @)
+ | High Explosives 8330 (N
Total TAL Metals 6010/7000 sexies <i>

L1 (Al As, Ag, Ba, Ca, Co, Cr, Cd, Cu, Fe, Hg, K, Mg, Mn, Ni,
Pb, Se, St, Sb, T], Zn, Be & V)

Filtered TAL Metals 601G / 7000 series <]>

| (Al, As, Ag, Ba, Ca, Co, Cr, Cd, Cu, Fe, Hg, K, Mg, Mn, Ni,
Pb, Se, Sr, Sb, T], Zn, Be & V)
t- | Perchlorates 3321 <i>
« | Amons {Sulfate & Chloride) 300.0 <I>
1 Nitrate / Nitrite 353.3 <]>
.| Volatile Organics 8260 B {3}
* Containers: () =1L Amber Glass <>=250 ml HDPE {} =40 mL Vials
CUSTOBY RECORD
Relinquished By Received By Date Time

///ﬂ//;ﬁf/{ B 3 yzlt-cl¥ %00

Fed Ex ShippingBillNo: G U773 0050 9GS50




US Army Corps of Engineers — Tulsa District

Longhom Army Ammunition Plant 00046050
Low Fiow Groundwater Sampling Field Data Form

‘Well Data
Well ID: __AfiA [} £ Initial Depth 10 Water (FIBTOC): _§.3 7

Date: J2-{to 0 Y Total Depth (FIBTOC):  723.0/

Purge Method: _D=d R Jogddor Gallons per well volume: 7

Sampling POC: Greg Snider (918) 605-9340

Flow Cell QED FC 5000: Homiba U10: N[ A

Calibration Date: _[2 -/ -~ Y Calibration Time: n—2p/0)

Purge Data

Time Flow Temp pH sp PO ORP Turbidity | Water Level
{mlmin) | (°C) (us/em) | (mg/L) (mV) (NTU) (FtBTOC)
Zero +0.5 )1 3% +10% +10mV +10%
drawdown
48 | /50 19:-10 1&.972 10-92972. 1 2.%1 420 | zeo.) 1347
151 (00 .57 1671 12,932 )| (.67 Y40 | 75.2 3. 49
sy | roo 18572 1622 10930 | 1. 70 g7z | %0.2 %.5])
157 100 (259 1 (.23 10 9%3 | 1,69 Y76 $0.7 %.52
200 100 19.92 1 (.22 {0,985 | 1.2/ y70 s0.49 %..52
b.5¢C

Final (post sample) depth to groundwater prior to pump shutoff (FtIBTOC):

Total Volume Purged (gallons): /

Sample 1ID: _ ypw H{Z

SamplcDate:  [2-]6-0 Y Sample Time: _ {200
Sample Chest: 44 F77 VOC Chest: DC377
QA Chest: M [ 4 QC Chest: N { /A




FIQC: GEL (GEL Task Order # 5) Lab # ChestTemp. 0004605 v
QA: AME (AML Task Order # 19} T

GROUNDWATER MONITORING WELL
CHAIN OF CUSTODY
U.S. Army Corps of Engincers
Tulsa District

Project: Longhorn Army Ammunition Plant  Site: Perimeter Wells

Sample ID: PW-MW. }]7. Date: 2. Js,. ply Time: 1700
Sampling POC: Greg Snider (918) 605-9341 B
Technical Manager: Cliff Murray (918) 669-7573 Due Date: 30 days
CONTAINERS
Glass Plastic Vials _Chest#  Custody Seal # VOA Chest  Sampler

Vials # Initials

_Z_Aim_m 7
71 B v A 1 B FUrpY:

PARAMETERS SAMPLED
pH, Conductivity, Temperature, DO, Turbidity, ORP EPA Low Flow Field Method | (0)
| Semi Volatile Organics 8270 C P
.| High Explosives 8336 ()
.| Total TAL Metals 6010/7G00 sernies <1>

o | (Al, As, Ag, Ba, Ca, Co, Cr, Cd, Cu, Fe, Hg, K, Mg, Mn, Ni,
Pb, Se, Sr, Sb, TL Zn, Be & V)

Filtered TAL Metals 6010/ 7000 series <i>
v | (Al, As, Ag, Bz, Ca, Co, Cr, Cd, Cu, Fe, Hg, K, Mg, Mn, Ni,
Pb, Se, Sr, Sb, TL, Zn, Be & V)

- | Perchlorates 8321 <>
. | Anions (Sulfate & Chloride) 300.0 <i>
.- | Nitrate / Nitrite 3533 <}>
o | Volatile Organics 3260 B {3}
* Containers: ()=1L Amber Glass <>=250m! HDPE {} =40 mL Vials
CUSTODY RECORD
Relinquished By Received By Date Time
% N -
I//ngr/ > L7 - L AR

Fed Ex Shipping BillNo: __ K Y72 NG 94 (0
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