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FINAL 
EXPLANATION OF SIGNIFICANT DIFFERENCES 

BURNING GROUND No. 3 AND UNLINED EVAPORATION POND 
(DESIGNATED AS LHAAP-18/24) 

INTERIM REMEDIAL ACTION RECORD OF DECISION DATED MAY 1995 
LONGHORN ARMY AMMUNITION PLANT 

KARNACK, TEXAS 
OCTOBER 2009 

 
 
1.0 INTRODUCTION AND STATEMENT OF PURPOSE 

 
Site and Location:  LHAAP-18/24 is a fenced, cleared area consisting of 34.5 acres in 
the southeastern section of LHAAP.   
 
Lead Agency and Supporting Agency:  
Lead Agency – U.S. Army   
Supporting Agency – U.S. Environmental Protection Agency Region 6 (USEPA)  
Texas Commission on Environmental Quality as a Federal Facilities Agreement Partner  
 
This ESD is in Compliance with CERCLA §117 (c) and NCP §300.435(c)(2)(I) 
 
Date of ROD Interim Remedial Action (IRA ROD) Signature:  May 1995, 
Administrative Record, Bate Stamp 012681-012751 
 
Need for ESD:  The May 1995 IRA ROD, Section I., specified the pumping of 
contaminated shallow groundwater from about 5000 feet of Interceptor Collection 
Trenches and several Vertical Extraction Wells (VEW).  However, the VEWs were not 
installed.  The removal of one remedial technology component from the Interim 
Remedial Action prompted the request for the ESD by USEPA Region 6.  Because the 
VEW component of the groundwater (extraction) remedy was the only change made from 
the IRA ROD remedy selection, discussion of the soil remedy will not be included in this 
ESD.  In addition, perchlorate was not considered a contaminant at the time of the IRA 
ROD and thus the State of Texas current regulatory limit for perchlorate was not a 
consideration in approving the IRA remedy and will not be included in this ESD.  The 
final remedy will attain all the State ARARs and SDWA MCLs, to the extent practicable, 
and consistent with 40 C.F.R. §300.430(e)(2)(i)(B&C). 
 
 
This ESD will become part of the Administrative Record file in accordance with NCP 
300.825(a)(2).  The file will be located at the Marshall Public Library: 
 

Marshall Public Library 
300 South Alamo Blvd. 

Marshall, TX 75670
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Phone: 903.935.4465 
Hours: 

Monday, Wednesday, and Friday 10AM-6PM 
Tuesday and Thursday 10AM-4PM 

Saturday 10AM-4PM 
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2.0 SITE HISTORY, CONTAMINATION, AND SELECTED REMEDY   
 
2.1 SITE HISTORY AND CONTAMINATION 
 
LHAAP-18/24 had been used since 1955 as a burial and burning ground for various 
industrial wastes and hazardous wastes generated at LHAAP.  Burned wastes included 
solvents, oil, and red phosphorus.  Buried wastes include rocket motor washout residues, 
illuminating mixtures, oxidizing agents, solvents, oils, and detergents.  The former 
unlined evaporation pond was constructed in 1963 to collect water from the washout of 
rocket motor casings and the process waste sumps.  The water contained solvents, 
explosive compounds, and metal residues.  The UEP was no longer used after 1984 and 
was closed under RCRA in 1986. 
 
High concentrations of solvents (VOCs), primarily methylene chloride and 
trichloroethylene, and traces of heavy metals, such as barium, have been detected within 
subsurface soils, buried waste, and the uppermost water bearing-zone at the site.  The 
concentrations of methylene chloride, as of April 1994, ranged from approximately 
10,550 mg/l, near the center of the plume, to less than 0.005 mg/l, near the northwest 
edge of the plume.  The concentration of trichloroethylene, as of April 1994, range from 
approximately 1,520 mg/l near the center of the plume, to less than 0.005 mg/l near the 
northwest edge of the plume.  Soil samples from 1987 through 1989 detected 
Trichloroethylene with a maximum concentration of 1,000 mg/kg, methylene chloride 
with a maximum concentration of 742 mg/kg and acetone with a maximum concentration 
of 33 mg/kg.  Barium, chromium, and lead have also been detected in site soil samples at 
concentrations exceeding expected background concentrations for the area. Site LHAAP-
18/24 was identified as an NPL site and is in the Federal Facility Agreement signed by 
USEPA, TCEQ, and the Army and effective December 30, 1991(Administrative Record 
Bates Stamp 004404-004405).   
 
2.2 SELECTED REMEDY 
 
The selected remedy for the site includes extraction of shallow groundwater and 
treatment using metal precipitation, air stripping and off-gas treatment for VOCs, and 
excavation of source material and treatment using low temperature thermal desorption 
and off-gas treatment for VOCs.  The following language is taken from the Section I., 
Performance Standards section of the IRA ROD for groundwater remedy.  

 
The contaminated shallow groundwater will be pumped from about 5,000 
feet of interceptor collection trenches and several vertical extraction wells.  
The estimated groundwater pumping rate from all extraction points is 
about 150,000 to 400,000 gallons per day.  The hydraulic effectiveness of 
the extraction system will be evaluated by monitoring groundwater levels 
and quality in the shallow aquifer during the implementation of the 
selected remedy.

00088926



_______________________________________________________________________________________________________________________________________________
Longhorn Army Ammunition Plant  United States Corps of Engineers, Tulsa District 

 3-1 August 2010 

3.0 BASIS FOR THE DOCUMENT  
 
The USEPA requested an ESD be submitted to address differences in the IRA 
implemented versus the IRA identified in the May 1995 IRA ROD. The Remedial Action 
Work Plan, 28 December 1995 (Administrative Record Bate Stamp 016353-016708), 
which  was submitted following approval of  the IRA ROD, included language in Section 
1.6, to install up to eight VEWs only if required following installation and evaluation of 
ICT sections.  The basis for evaluating the need for VEWs after evaluating ICT section 
performance stems from an Interim Remedial Action Phase II Pilot Study, 15 March 
1995 (Administrative Record Bate Stamp 00073624-00073693), which tested the 
application of ICTs, VEWs and Horizontal Extraction Wells (HEWs).  The results of the 
Phase II Pilot Study indicated that the ICT was the most effective of the extraction 
techniques for the shallow groundwater at the site.  The vertical extraction well was also 
effective; however its extraction rate (0.8gpm) was significantly lower than the ICTs 
extraction rate (~4gpm).  The horizontal extraction well was not successful in extracting 
the shallow groundwater at the site.  The phase II extraction challenges were attributed to 
the low hydraulic conductivity of the soil at the Burning Ground No. 3.  The follow-on 
decision to remove the VEWs from the remedy is supported by a Letter, dated 31 August 
1999, from the EPA declaring the Interim Remedial Actions at Burning Ground No. 3 are 
complete (Administrative Record Bate Stamp 024580-024581).  The basis for the 
finding, presented in the letter, is “the groundwater treatment plant has been operational 
since January 1997 and is continuing to operate”.  A copy of the letter is located in 
Appendix A. 
 
In addition, it is noted that the remedy is an Interim Remedial Action, the current 
contractor is evaluating and optimizing the Interim Remedial Action for the groundwater 
extraction and treatment system and the optimization study may include addition of 
VEWs for the Final Remedial Action. 
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4.0 DESCRIPTION OF SIGNIFICANT DIFFERENCES 
 
IRA ROD Groundwater Remedy, Section G, paragraph 8: 
  

A combination of 5,000 feet of interceptor collection trench and eight 
vertical extraction wells will be used to collect onsite shallow 
groundwater.  These collection systems will be installed along the 
perimeter and inside Burning Ground No. 3.  Between 150,000 and 
400,000 gallons of contaminated shallow groundwater would be collected 
and treated daily during the implementation of the Early Interim Remedial 
Action.  The methods of effective extraction of the shallow groundwater 
have been determined through the pilot study.   

 
Change to Remedy Presented in the IRA ROD:   
 
The only change to the remedy proposed in the IRA ROD is the removal of eight vertical 
extraction wells. The ICT collection systems were installed along the perimeter and 
inside Burning Ground No. 3, in accordance with the IRA ROD. 
 
IRA ROD Performance Objectives for the Groundwater Remedy, Section I, 
Performance Standards, paragraph 1:  
 

The contaminated shallow groundwater will be pumped from about 5,000 
feet of interceptor collection trenches and several vertical extraction wells.  
The estimated groundwater pumping rate from all extraction points is 
about 150,000 to 400,000 gallons per day.  The hydraulic effectiveness of 
the extraction system will be evaluated by monitoring groundwater levels 
and quality in the shallow aquifer during the implementation of the 
selected remedy. 

 
Change to Performance Objectives:   
 
No change in pumping rate performance are identified in the implemented IRA relative to 
the remedy identified in the IRA ROD based on estimated pumping rates from the Proof 
of Performance Test Results GWTP report, 22 June 1998 (Administrative Record Bate 
Stamp 023345-023388). The estimated groundwater pumping from all extraction points 
is about 100 to 280 gpm (equals 144,000 to 403,200 gallons per day), Section 1.3, 
Groundwater Treatment Plant Description, paragraph 1.     
 
 IRA ROD Implementability Determination, Section H, Implementability, 
paragraph 2: 
 

Interceptor collection trenches and vertical extraction wells have been 
shown to effectively draw down the water table of the shallow 
groundwater, as well as produce a significant volume of water.  The 
performance of these extraction methods meets the objective of restricting 
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or preventing migration of the contaminated water horizontally and 
vertically.  In isolated pockets of contamination or in areas where the 
groundwater requiring extraction is deeper than 40 feet, it is more efficient 
to utilize vertical extraction wells.   

 
Change to Implementability:   
 
The efficiency loss for extracting isolated pockets of contamination deeper than 40 feet 
with the ICT sections as opposed to VEWs has not been evaluated however the overall 
efficiency of the ICT sections was shown to exceed the VEWs efficiency in the pilot 
study. 
 
IRA ROD Protection of Human Health and the Environment, Section J, Protection 
of Human Health and the Environment, paragraph 1:   
 

The extraction and treatment of contaminated groundwater is expected to 
mitigate lateral expansion of the plume and the migration of contaminants 
to lower water bearing zones at the burning ground. 

 
Change to Protection of Human Health and the Environment:   
 
No loss of IRA effectiveness in mitigating VOC plume migration is identified due to lack 
of VEWs.  The February 2009 Draft Feasibility Study provides supporting evidence that 
the VOC plumes are shrinking. 
 
Costs:  
 
The following total cost was estimated in the Cost and Schedule presentation 
prepared by Dow Environmental Inc.: 
 
ICT construction = $2,998,631. 
 
Change to Cost:   
 
The cost for one vertical extraction well from Phase I and II work was $89,494.  
Assuming no variation in cost, the LHAAP-18/24 IRA ESD’s modified cost would be 
~$716,000 less expensive than the original cost of selected remedy in the IRA ROD.  
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5.0 SUPPORT AGENCY COMMENTS 
 
The USEPA and TCEQ have reviewed this ESD and support the changes to the selected 
remedy. 
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6.0 STATUTORY DETERMINATIONS 
 
The modified remedy satisfies CERLCLA §121.  The IRA is performing as intended to 
hydraulically contain the groundwater contaminants at the site until a remedy is selected 
and approved in a final ROD. 
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Public Meeting on Proposed Plans for 
Longhorn Army Ammunition Plant

March 9, 2010
Karnack Community Center

A transcript will be made for questions and answers.
Please state your name and affiliation for the court reporter 

before asking your question.

Former Pistol Range, LHAAP-49, 
LHAAP-35A(58), LHAAP-46, and 

LHAAP-50
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Longhorn AAP is an NPL site
Outline of CERCLA* process for the cleanup of NPL sites

*Comprehensive Environmental Response, Compensation, and Liability Act

PA/SI

RA

RI/FS

ROD

RD

RA-O/LTM

SC

Proposed Plan

Public meeting
& comments
(currently)

• Preliminary Assessment/Site Investigation
Placed on National Priorities List (NPL) in 

August 1990
• Remedial Investigation/Feasibility Study 

(1992 - 2009) includes risk assessments
• Record of Decision

• Remedial Design

• Remedial Action

• Remedial Action – Operations/Long-term 
Monitoring

• Operating Properly & Successfully
• Site Closure

OPS
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Risk Assessments Overview
• Risks to human health or the environment outside of the 

acceptable range are the drivers for remedial action
– Cancer risk is expressed as a probability;

risk acceptable to EPA is in the range of 1 10-6 to 1 10-4 or        
1 in 1,000,000 to 1 in 10,000

– Non-cancer hazard is expressed as the hazard index (HI);  
HI = intake dose/reference dose, summed for all contaminants; 
HI acceptable to EPA is < 1

– If the risks are acceptable, proposed plan is for no further action

• Exposure depends on current and future land and 
groundwater use scenarios.  For these sites:
– Use scenario: industrial/recreational (national wildlife refuge)
– Human receptor: Hypothetical future maintenance worker

• Baseline Ecological Risk Assessment (BERA) concluded 
that these five sites do not pose an ecological risk
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Former Pistol Range
Proposed remedy: No further action
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Former Pistol Range
Site Background and Characterization

• Background
– Established before 1954; closed in 2005
– Approximately 0.4 acres (150 ft x 110 ft)
– Used for small arms practice and

qualifying tests
• Medium and contaminant of concern:

– Lead in soil exceeded the soil medium-specific 
concentration for industrial use (SAI-Ind)

– SAI-Ind: 1,000 mg/kg; max. detected: 5,240 mg/kg
– Groundwater is acceptable; below MCL (15 µg/L)
– Investigation concluded soil would not adversely 

affect groundwater in the future

1,000 mg/kg
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Former Pistol Range
August 2009 Removal Action

• Shaw completed a non-time critical removal 
action for lead-contaminated soil in August 2009
– Objective: Remove lead-contaminated soil by 

excavation to satisfy the cleanup level
– Cleanup level: 1,000 mg/kg (SAI-Ind)

• Excavated soil was taken to off-site disposal 
facilities; site was backfilled with clean soil

• Confirmation sample results showed remaining 
soil lead concentrations were below SAI-Ind
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Former Pistol Range
Site Risks: Before and After

• Contamination was compared to industrial 
cleanup levels (based on future use as a 
national wildlife refuge).

• Exposure pathways: inhalation, ingestion, 
contact

• Before Removal Action: 
Soil contamination exceeded standard; 
groundwater was acceptable

• After Removal Action: 
Soil and groundwater are acceptable
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Former Pistol Range
Proposed Remedy: No Further Action

• Removal action eliminated the need to conduct further 
remedial action at the former Pistol Range

• The No Further Action remedy is protective of human 
health and the environment

• Land use: Nonresidential
Notification will be filed with Harrison County stating this. 
Limited monitoring will document that use of the site 
remains consistent with nonresidential use scenarios.
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LHAAP-49 Former Acid Storage Area
Proposed remedy: No action
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LHAAP-49 Former Acid Storage Area
Site Background

• Approximately 30 acres

• From 1942 to 1945, used for formulation and storage of 
acid (e.g., nitric and sulfuric acid) and acid mixtures

• Surface features: building foundations, concrete saddles 
and platforms that once supported aboveground storage 
tanks, grass, and woods

• A 2.5 acre parcel north of 4th St was included in the site 
boundaries based on elevated mercury concentrations in 
soil
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LHAAP-49 Former Acid Storage Area
Site Investigations & Site Risk

• Soil:  1998 and 2000 investigations found elevated levels of metals in soil 
and sediment, especially lead and mercury.  Later investigation found very 
high concentrations of mercury in two sample locations north of 4th Street. 

• Groundwater:  Investigations were conducted in 1998, 2000, 2005, 2007, 
2008, and 2009.  The later investigations focused on a few chemicals that 
were elevated in the earlier sampling.  These were determined to be 
associated with background levels in the groundwater or with well 
construction/sampling rather than the groundwater itself.  

• Baseline human health risk assessment (BHHRA):
Original was based on 1998 and 2000 investigations.  Shaw combined this 
data set with data subsequently collected by USFWS, USACE, and Shaw, 
and found that the new data did not cause the exposure concentrations to 
increase.
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LHAAP-49 Former Acid Storage Area
Site Risk & Soil Excavation

• For a future maintenance worker under the industrial scenario:
– Soil and groundwater cancer risk and soil hazard index (HI) are in the 

acceptable range
– Groundwater HI of 2 (exceeds acceptable HI of 1) is due to various 

factors including: naturally occurring metals, corrosion products of 
stainless steel wells. The overall conclusion of the investigations was 
that no action was required for groundwater

– No action needed to protect receptors

• October 2008: Shaw removed soil around the two samples north of 
4th Street to a depth of 1 foot and backfilled with clean soil.  This 
was done to satisfy TCEQ “hotspot” concerns. The overall risk 
assessment had already indicated that human health and ecological 
risks for the site’s soil were acceptable
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LHAAP-49 Former Acid Storage Area
Proposed Remedy: No Action

• No action is proposed based on the existing 
data and determination of no unacceptable risk 
to human health or ecological receptors

• Land use: nonresidential
Notification will be filed with Harrison County 
stating this. Limited monitoring will document 
that use of the site remains consistent with 
nonresidential use scenarios
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Group 4 Sites
LHAAP-35A(58)             LHAAP-46

LHAAP-50
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LHAAP-35A(58), LHAAP-46, LHAAP-50 
Investigations/Studies

• 2002 Multi-phase Remedial Investigation (RI) of Group 4 
sites (covered investigations from 1992 to 2000)

• 2003 Baseline Human Health Risk Assessment  (BHHRA)
• 2005 Plant-wide perchlorate investigation
• 2005 Phase II Environmental Site Assessment
• 2007 Baseline Ecological Risk Assessment (BERA)
• 2007 Data Gaps Report
• 2008 Sump Report (LHAAP-35/36)
• 2008 Groundwater Elevation/Flow Evaluated
• 2009 Feasibility Studies individual site evaluations, as 

needed: 
– groundwater modeling reports
– natural attenuation and geochemical evaluations
– additional soil and groundwater sampling
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Groundwater flow in Shallow Zone
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Groundwater flow in Intermediate Zone
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LHAAP-35A(58) Shops Area
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LHAAP-35A(58) Shops Area
Site Background

• Maintenance complex established in 1942 and 
closed in 1997 (operated 55 years)

• Provided various support services including: 
laundry, automotive, woodworking, metal-
working, painting, refrigeration, and electrical 

• Approximately 11 acres
• Within its boundaries are other sites that are 

being handled separately: 
LHAAP-02, -03, -60, -68, and -69
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LHAAP-35A(58) Shops Area
Site Characterization

• Surface features: asphalt-paved roads, parking area, 
and wooded and grassy vegetation-covered areas

• Topography: relatively flat with the surface drainage 
flowing into tributaries of Goose Prairie Creek which flow 
into Caddo Lake

• Geology: clays and silty clays with thin sand lenses 
(approximately 3 to 5 feet thick).  The depth to the sand 
lenses varies across the site

• Groundwater zones: 
– Shallow zone ~10 to 25 ft bgs, flows east on the eastern side of 

the site, and southwest on the western side of the site
– Intermediate zone ~60 to 71 ft below ground surface
– Deep zone ~126 to 140 ft below ground surface
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LHAAP-35A(58) Shops Area
Risk Assessment and COCs

• Baseline human health risk assessment (BHHRA)
– Soil: cancer risk and hazard index (HI) are acceptable
– Shallow zone groundwater: cancer risk (1.6 10-2) and HI (38) 

are not acceptable
– Intermediate and deep zones: no contamination detected

• Chemicals of Concern (Shallow groundwater zone)
– Tetrachloroethene (PCE)
– Trichloroethene (TCE) 
– 1,2-Dichloroethene (DCE)
– 1,1-DCE
– Vinyl chloride (VC)

Daughter products of PCE

PCE   TCE   DCE   VC   Ethene
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LHAAP-35A(58) Shops Area
Two Shallow Groundwater Zone Plumes

MCLs are proposed 
cleanup levels,

results above MCLs
are highlighted

Eastern Plume
PCE 9,590 µg/L
TCE 675 µg/L

Western Plume
PCE 7.19 µg/L
TCE 25 µg/L
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LHAAP-35A(58) Shops Area
Remedial Action Objectives (RAOs)

• Remedial Action Objectives
– Prevent exposure to volatile organic 

compounds (VOC) contaminated groundwater
– Prevent groundwater from impacting the 

nearby surface water
– Return groundwater to its potential beneficial 

use as a drinking water, wherever practicable
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LHAAP-35A(58) Shops Area
Technologies Evaluated

• Monitored natural attenuation (MNA)
– Passive treatment
– Natural biological, chemical, and physical processes reduce 

contaminant mass in groundwater
– Success depends on favorable conditions (e.g. level of dissolved 

oxygen, pH, groundwater composition)

• In situ bioremediation (ISB)
– Active treatment
– Injection of nutrients and/or microbes jump starts or expedites 

degradation of groundwater contaminants
– Subsurface conditions are manipulated to be favorable to 

biodegradation
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LHAAP-35A(58) Shops Area
Remedial Alternatives

Description Estimated Present 
Worth

Alternative 
1

No action 
(used as a comparative baseline) $0

Alternative 
2

Both plumes: Monitored natural attenuation 
(MNA) with land use controls (LUCs) $492,800

Alternative 
3

Both plumes: In situ bioremediation (ISB) 
with LUCs and long-term monitoring $1,343,000

Alternative 
4

Eastern plume: ISB, MNA, and LUCs; 
Western plume: MNA and LUCs $785,000

Alternative 4 is the proposed remedy

00088962



85
M1

02
00

6D

Evaluation of Alternatives:
EPA Guidance’s Nine Criteria 

1. Overall protection of human health and the environment
2. Compliance with applicable or relevant and appropriate 

requirements (ARARs): chemical-specific, location-specific, 
action-specific

3. Long-term effectiveness and permanence
4. Reduction of toxicity, mobility, or volume through treatment
5. Short-term effectiveness, especially protection of workers and 

the community during the action
6. Implementability (availability and reliability of resources)
7. Cost: capital, operating & maintenance, and present worth costs
8. Agency acceptance of proposed remedy
9. Community acceptance of proposed remedy

00088963
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LHAAP-35A(58) Shops Area
Why Alternative 4 is Proposed

• Implementable
• Utilizes statutory preference for treatment
• Expected to attain remedial action 

objectives
• Will have long-term effectiveness and 

permanence with minimal short-term 
impacts

• Cost
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LHAAP-35A(58) Shops Area
Proposed Remedy: Alternative 4

• Western plume: Monitored Natural Attenuation
– MNA performance will be evaluated for 2 years (8 quarters)
– If not effective after the 2 years, contingency remedy (i.e. in situ 

bioremediation) would be implemented, if required
– If effective, monitoring frequency will be changed to semiannual for 3 

years, then annual until the next 5-year review
• Eastern plume: Active treatment (In situ bioremediation) 

– Target area expected to require 5 injection points
• Estimated time to achieve cleanup levels in both plumes: ~200 years
• Land use controls will restrict groundwater use until cleanup levels 

are achieved
• Based on groundwater flow rates, no adverse impact is expected to 

the surface water during treatment time
• Groundwater monitoring will continue every 5 years until MCLs are 

met
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LHAAP-46  Proposed Plan
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LHAAP- 46 Characteristics
• Industrial area where pyrotechnic and 

illumination devices were produced from  
early 1940s to 1997 (almost 60 years)

• Currently buildings have been demolished 
and portions of old concrete foundations 
are remaining with overgrown vegetation

• Topography is relatively flat with surface 
runoff going to the east towards Goose 
Prairie Creek

• About 190 acres
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LHAAP-46 Risk Assessment 
Summary

• Baseline Human Health Risk Assessment 
(BHHRA)
– Soil: cancer risk and hazard index (HI) are 

acceptable
– Groundwater: cancer risk in the acceptable range;

HI of 31 is not acceptable

• Chemicals of concern and MCLs
– TCE (5 µg/L)
– cis-1,2-DCE (70 µg/L)
– VC (2 µg/L)

Daughter products of TCE
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Shallow Groundwater Contamination
Plume is defined and not migrating off-site
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Intermediate Groundwater Zone 
Contamination
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Groundwater Flow

• Groundwater contamination is 
approximately 30 feet below ground 
surface

• Drinking water wells are in the Wilcox 
Group (approximately 200 feet below 
ground surface)

• Drinking water wells are upgradient of the 
contamination (Remedial Investigation)
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Location of plumes in relation to the 
off-site wells used for drinking water
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Public Drinking Water Wells in 
relation to Intermediate Zone
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LHAAP-46 Alternatives Evaluated
• Alternative 1 – No action (CERCLA requirement 

for comparability) $0
• Alternative 2 – Monitored Natural Attenuation 

(MNA) with Land Use Controls (LUCs),     
Present Worth $521,200

• Alternative 3 – In situ bioremediation, short-term 
LUCs and long-term monitoring                
Present Worth $744,000

Alternative 2 is the proposed remedy
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LHAAP-46 Plant 2 Area
Why Alternative 2 is Recommended

• Implementable
• Expected to attain remedial action 

objectives
• Will have long-term effectiveness and 

permanence with minimal short-term 
impacts

• Cost
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LHAAP-46 Proposed Remedy  
Alternative 2

Monitored Natural Attenuation
• MNA performance will be evaluated for 2 years (8 

quarters)
- If not effective after the 2 years, contingency remedy 
(e.g. in situ bioremediation) will be implemented
- If effective, monitoring frequency will be changed to 
semiannual for 3 years, then annual until the next 5-year 
review

• Long term monitoring every 5 years until MCLs are met
• LUCs will restrict groundwater use until cleanup levels 

are achieved
• Estimated time to achieve cleanup levels: ~30 years
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LHAAP-50 Former Sump Water Tank
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LHAAP-50 Former Sump Water Tank
Site Background

• Site of a 47,000-gallon capacity aboveground storage 
tank (AST) which received industrial wastewater 
transported from various industrial waste production 
sumps throughout LHAAP from 1955 to 1988

• After the solids were filtered, discharges from the 
storage tank were made upstream of the bridge on 
Crockett Avenue, south of 51st Street into Goose Prairie 
Creek.  The flow in the creek was sufficient to dilute the 
water to safe levels.

• The AST has been removed
• Approximately 1 acre 
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LHAAP-50 Former Sump Water Tank
Site Characteristics

• Surface features
– Some areas of grass and brush, some areas of heavy timber

• Topography
– Northeastern half of the site: runoff generally flows toward the 

northeast; collected by a drainage ditch that eventually joins 
Goose Prairie Creek

– Southwestern portion of the site: runoff flows to the west; 
collected by a drainage ditch that carries the runoff north into 
Goose Prairie Creek

– Goose Prairie Creek eventually empties into Caddo Lake

• Shallow zone groundwater is approximately 20 feet 
below ground surface and flows to the east-northeast

• Shallow zone groundwater is below Goose Prairie Creek

00088979



85
M1

02
00

6D

LHAAP-50 Former Sump Water Tank
Risk Assessment and COCs

• Baseline human health risk assessment (BHHRA)
– Soil: cancer risk and non-cancer hazard index (HI) are acceptable
– Groundwater: cancer risk (5.5 10-3) and HI (300) are unacceptable

• Soil-to-groundwater pathway: perchlorate above the industrial-use 
groundwater protection medium-specific concentration

• Chemicals of concern in soil
– Perchlorate

• Chemicals of concern in shallow zone groundwater
– Perchlorate
– PCE
– TCE
– 1,1-DCE 
– Cis-1,2-DCE 
– 1,2-Dichloroethane (DCA) 
– Vinyl chloride (VC)
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LHAAP-50 Former Sump Water Tank
VOC Plumes

Approximate perchlorate 
contaminated soil area
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LHAAP-50 Former Sump Water Tank
Perchlorate Plume

Approximate perchlorate 
contaminated soil area
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LHAAP-50 Former Sump Water Tank
RAOs and Remedial Alternatives

• Remedial Action Objectives (RAOs)
– Prevent exposure to VOC and perchlorate contaminated groundwater
– Protect human health by preventing further degradation of groundwater 

and surface water from soil contaminated with perchlorate
– Return groundwater to its potential beneficial use as a drinking water, 

wherever practicable

Alternative 2 is the Proposed Remedy

Remedial Alternative Description Estimated Present 
Worth

Alternative 
1

No action 
(used as a comparative baseline) $0

Alternative 
2

Excavation, Monitored Natural Attenuation 
(MNA) and Land Use Controls (LUCs) $639,000

Alternative 
3

Excavation, In Situ Bioremediation, MNA, 
and LUCs $914,000
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LHAAP-46 Plant 2 Area
Why Alternative 2 is Recommended

• Implementable
• Expected to attain remedial action 

objectives
• Will have long-term effectiveness and 

permanence with minimal short-term 
impacts

• Cost
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LHAAP-50 Former Sump Water Tank
Proposed Remedy: Alternative 2

• Remove perchlorate-contaminated soil that is above the 
groundwater protection level

• MNA performance will be evaluated for 2 years (8 quarters)
- If not effective after the 2 years, contingency remedy 
(e.g. in situ bioremediation) will be implemented
- If effective, monitoring frequency will be changed to 
semiannual for 3 years, then annual until the next 5-year 
review

• Subsequent monitoring every 5 years until MCLs are met
• LUCs will restrict groundwater use until cleanup levels are 

achieved
• Estimated time to achieve cleanup: ~ 50 years  
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Questions?
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  LONGHORN ARMY AMMUNITION PLANT, 
 

Karnack, Texas 
   

MONTHLY MANAGERS’ MEETING 
 

 AGENDA  
 
DATE: Tuesday, 27 April 2010 
TIME: 2:00 p.m.  
PLACE:       Teleconference, Call-in-Number Courtesy of Shaw: 866-797-9304,  
 Passcode: 4155734 
 
Welcome   RMZ 
 
Action Items:  
 
Army 

 Provide regulators with draft 2010 IAP for review. Completed. 
EPA                     ST  

 LHAAP-18/24 
 MMRP Sites – Perchlorate Tech Memo Response 
 EPA will examine Army training materials on ARAR and provide an opinion on whether 

there are problems related to application to off-site responses. Completed, but Location-
Specific ARARs questions are being resolved with Army and TCEQ. 

 18/24 ESD - Status 
TCEQ                     FD  

 MMRP Sites – Perchlorate Tech Memo Response 
 
Defense Environmental Restoration Program (DERP) PBC Update        PS/GJ 

 Document Status/Environmental Sites (Table) 
 Groundwater Treatment Plant 
  

DERP Total Environmental Restoration Contract Update  
 LHAAP-37/67 –Responsiveness Summary & ROD Schedule 
 Remaining TERC Recordations         RMZ 
  

BRAC-Funded Environmental Restoration 
 LHAAP-19 – Demolition Landfill Inspection and Repair    JRL/AW 
 

MMRP     JRL/AW  
Update from EPA/TCEQ response to Perchlorate Tech Memo 
 
Other Issues            RMZ 

 Sitewide Schedule Review - Changes 
 IAP Schedule 
 April 26 – Validation Call – end of IAP update 

 
 Adjourn 
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 1 Monthly Managers Meeting 04-27-10 
 

Subject:    Final Minutes, Monthly Managers Meeting,                                       
    Longhorn Army Ammunition Plant (LHAAP) 
 
Location of Meeting:   Teleconference 
 
Date of Meeting:  April 27, 2010; 2:00 PM – 4:15 PM 
 
 
 
Meeting Participants:
 

BRAC:    Rose M. Zeiler 
USAEC:    Matthew Mechenes 

USACE-Tulsa:   Aaron Williams, John Lambert 
Shaw:    Praveen Srivastav, Greg Jones, Kay Everett, Susan Watson 
USEPA Region 6:  Steve Tzhone  
TCEQ:  Fay Duke, Dale Vodak 
USFWS:   Paul Bruckwicki, Barry Forsythe 
  
 
Action Items:  
 
Army 

 IAP – Status 
Refresh and send out tomorrow the updated IAP.  John Lambert noted that the database 
opens up on May 7 to allow any additional changes which have to come back before May 
11 to meet the May 14 deadline. 

 
EPA  

 
 LHAAP-18/24 – Status 

Report from USGS on the sampling effort at LHAAP-18/24 will be tabled until the next 
meeting. 
 

 MMRP Sites – Perchlorate Tech Memo Response 
The TCEQ and EPA discussed what needs to happen for these sites in an effort to move 
them forward.  They have approached this issue on a remedy selection basis by 
implementing long term monitoring (LTM).  LTM will address detections that have been 
observed in the past at various locations.  But this would also give them the flexibility to 
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either increase the sampling frequency or consider remedy complete if no additional 
detections are observed at the 5-year review marker.  EPA and TCEQ have prepared a 
memo and will be issuing it this week.  Rose reminded Steve that LTM is not a remedy and 
noted that monitoring can be included in a NFA ROD.  Steve agreed.  John said that allows 
for a ramp down/exit strategy.  Rose Zeiler indicated that when the Army receives the 
response to the memo from the regulators it would be sent up the chain for review. 
 
Regarding the ARARs issue, Steve indicated that George (Malone) had responded to the 
issue about location specific ARARs.  Rose said those comments were sent to Matt 
Mechenes who is handling it.  Fay said that she had deferred the comment to EPA because 
she thought the issue was really a CERCLA one.  Steve said that unless there is formal 
documentation in place from the relevant agency (e.g. Trustees) that states that the 
location-specific ARARs are not applicable, the Army will have to consider the ARARs as 
potential.  Rose indicated that Army will review and provide concurrence or response. 
   

 LHAAP-18/24 ESD – Status 
Steve Tzhone noted that some minor issues on the ESD are being handled internally by 
EPA regarding signatures or co-signatures.  A discussion followed regarding how to handle 
making changes to documents that have already been signed by one or all parties.   
 

TCEQ 
 

 MMRP Sites – Perchlorate Tech Memo Response 
This is being written by EPA with TCEQ collaborating.  The response to the memo will be 
submitted sometime this week. 
 

Defense Environmental Restoration Program (DERP) PBC Update 
 
Praveen went over the document status/environmental sites table.   

 LHAAP-02:  The Draft Final Decision Document for LHAAP-02 is in review with the 
TCEQ.   

 LHAAP-03:  The draft work plan for soil removal is in preparation and will be submitted 
soon.   

 LHAAP-04:  The Draft Completion Report for LHAAP-04 is in Army review.   
 LHAAP-06, -07, -51, -55, -64, -66, and -68:  The deed notifications will be filed this week 

in the Harrison County office.  A discussion on the LUC Management Plan ensued and the 
best way to update the document.  The exact copy of the notification that is returned from 
the county, with recordation number and notarized signature, must be placed in the LUC.  
This will be the first such instrument to be added to the LUC plan since LHAAP-12 and the 
LUC Management Plan’s implementation.  Five copies will be needed.  Stakeholders 
having the document are Steve Tzhone, Paul Bruckwicki, John Lambert, Fay Duke, and 
Shaw.  It was agreed that Army will submit an updated LUC Management Plan with the 
recent additions which will include a method of document control and the regulators can 
review and comment at that point.  John stated that the Comprehensive LUC Management 
Plan has a Document Revision Log to capture entries into the plan. 
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 LHAAP-16:  The Final Feasibility Study Addendum was submitted 3/31/10.  The draft 
Proposed Plan for LHAAP-16 is in preparation. 

 LHAAP-17:  The Final Feasibility Study for LHAAP-17 will be submitted this week.  The 
Proposed Plan is in Army’s review. 

 LHAAP-18/24:  Responses on the Draft Feasibility Study are being resolved with the 
Army. Rose suggested an on board meeting in May with the regulators to push the Final FS 
out by end of May 2010.  Praveen asked that Army and Shaw would talk off line regarding 
this issue. 

 LHAAP-29:  The RTCs to the Draft Final Feasibility Study are in regulatory review.   If 
regulators expedite their review, the document could go final this week and keep the April 
submittal date.  Discussion followed regarding the form the final could take place and to 
insure all comments were resolved satisfactorily.   

 LHAAP-46:  The Draft Record of Decision is in preparation. 
 LHAAP-47:  The Draft Final Feasibility Study for LHAAP-47 is in regulatory review.     
 LHAAP-49:  The Draft Final ROD for LHAAP-49 is in Army review.   
 LHAAP-50:  The Draft ROD is in preparation.     
 LHAAP-58:  The Draft ROD is in preparation.     
 LHAAP-60:  The deed notification will be filed this week. 
 LHAAP-35/36:  TCEQ comment has been received on the Draft final Decision Document.  

The erratum is in progress and will go out with the Decision Document.  Army has 
reviewed the responses and Shaw is addressing their input.   

 Pistol Range:  Army is currently reviewing the Draft ROD.   
 

Groundwater Treatment Plant 
Greg Jones noted that the treatment plant operated normally since the last monthly managers 
meeting - 180 to 200 gallons per minute in the metals/volatiles treatment units and 15 to 20 gpm in 
the FBR.  There was an electrical problem after the previous month’s meeting reducing operation 
time to one day for that week.   

 
Other Discussion 
 
Fay asked a question about when they would see responses to the citizens’ comments received 
during the comment period.  Praveen indicated that they would be included in the RODs under 
their respective responsiveness summaries.  Of course, the transcripts would be entered into the 
Administrative Record.  He said that Army has the draft responses and Rose said that she was 
finishing her review this afternoon.  The responsiveness summaries located within each ROD will 
reflect significant comments, but that all of the responses and comments would be a part of the 
Administrative Record.  Fay asked if the Army planned to provide the responses to the CLI and the 
community directly or would the first time they see them be in the ROD and asked if they could be 
provided to the RAB so the community could see them before.  John said that it is a requirement 
per the NCP that responses to written public comments be captured in responsiveness summary in 
order to make remedy selection, but if a copy of the written responses were made available before 
the ROD was issued, that it might encourage additional comments, although the official comment 
period is over.  Praveen said that they should all decide how it would be best to provide responses 
to the public.  If everyone agrees to the distribution of comment responses outside of the RODs, 
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then they could be sent out to the RAB members.  Steve emphasized that although legally not 
required, it was good public relations.  He said it would be helpful if the team took that approach 
by providing them responses in advance, have an open house to discuss and explain how their 
comments are incorporated in the decision-making process.  John said that this should be 
conducted in an informal setting because the comment period has closed, so there should be some 
caution in how to execute this.  There shouldn’t be another chance for another round of comments 
since it is outside the comment period.  The comment resolution process can put a halt to the ROD.  
It was agreed that the comment responses will be made available to the public shortly before the 
next RAB so that there is opportunity for review before the meeting.  The responses to comments 
will be included in the RAB agenda. 

 
DERP Total Environmental Restoration Contract Update  
 

 Fay asked about the fact that there is no contingency specified in the ROD for LHAAP-
37/67.  If MNA doesn’t work after 2 years then they will have to go back to the 
community.  However, if the contingency is specified in the ROD, then they do not need to 
go to the community. A ROD amendment or ESD is the next appropriate step.    A 
signature date for the ROD has been extended to June. 

 Remaining TERC Recordations 
There were no sites at this step currently but Army will try to prepare the recordations for 
Sites 59 and 8 for TCEQ review before the next RAB meeting. 
 

BRAC-Funded Environmental Restoration 
 

 LHAAP-19 – Demolition Landfill Inspection and Repair 
Paul Bruckwicki asked what constituted a good fence or barrier fence for the landfill.  Dale said 
they he would be on site tomorrow to do an inspection of the landfill, and indicated that normally a 
fence is considered adequate if it keeps people out.  In this case, a barbed fence with a locked gate 
is adequate for this landfill as adequacy of fencing criteria is also dependent on the location and 
access to the landfill.  John said that erosion has occurred before the vegetative cover was fully 
established.  Therefore, the landfill was undergoing some additional seeding and that temporary 
wells have been removed.   

 
Fay noted that Rick Lowerre has requested to attend the monthly manager’s meetings like the 
public used to do.  Paul said the onsite commander of the installation used to open up the meetings 
to the public.  Rose stated that Paul might be thinking of the Technical Review Committee (TRC) 
meetings.  It was noted that those were different types of meetings.  The TRC meetings were held 
for public participation.  The TRC was converted to the RAB.  It was also noted that in the early 
RAB meetings, transfer issues were the community’s main focus and interest and only recently has 
the public shown more interest in environmental restoration.  She also mentioned that there should 
be diversity in the board that better represents the community surrounding Longhorn.   

 
Rose suggested that changing the format of the RAB to a more interactive, informal structure and 
perhaps meeting more often might increase attendance and foster more representation from the 
surrounding community.  Due to the heightened level of community interest recently, maybe the 
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community would like to increase the frequency of RAB meetings to every other month or every 
month.  A different meeting format may also encourage more participation from the community. 
 
 
MMRP 
 
Steve indicated that TCEQ and EPA will be providing written information on this soon. 
John Lambert noted that the MEC area will have institutional controls, and that the recordation 
was on hold until completion of the ROD. 
 
Other Issues 
 

 Site-wide Schedule Review - Changes 
Army noted that the schedule was sent to everyone. 

 IAP Schedule 
 April 26 – Validation Call – end of IAP update 

 
 
Next monthly manager’s meeting date is May 13, 2010 which will also be a conference call.  A 
suggestion to change the next RAB meeting to a new night in order to enhance community 
participation was mentioned. 
 
Meeting Adjourned 
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No. 
Document in 

Progress 
Submittal 

Date A
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Next 
Submittal 

Expected 
Date A
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y 
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Comment 
Resolution Status Remarks 

1 

Draft Final 
Decision 
Document, 
LHAAP-02 

03/30/10 x x Final 05/30/10 x x  Document in regulatory review  

2 
Draft Soil 
Removal Work 
Plan, LHAAP-03 

03/18/10 x  Draft 05/15/10 x   Removal action work plan in internal 
review  

3 
Draft Completion 
Report, LHAAP-
04 

01/21/10 x       In Army review  

4 

County 
Notification 
LHAAP-06, 07, 
51, 55, 64, 66, 68 

01/30/10 x       To be filed at County office in April 
2010  

5 
Final Feasibility 
Study Addendum,, 
LHAAP-16 

3/31/10 x x        

6 Draft Proposed 
Plan, LHAAP-16 4/30/10 x       In preparation  

7 Final Feasibility 
Study, LHAAP-17 4/30/10 x x      In progress  

8 Draft Proposed 
Plan, LHAAP-17 4/16/10 x       In Army review  
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9 
Draft Feasibility 
Study, LHAAP-
18/24 

3/3/09 x  Draft Final 05/30/10 x x In progress Army comments received. Resolution in 
progress.   

10 
Draft Final 
Feasibility Study, 
LHAAP-29 

03/11/09 x x Final 04/30/10 x x In progress RTCs in regulatory review  

11 
Draft Record of 
Decision, 
LHAAP-46 

04/30/10 x       In preparation 

 

12 

Draft Final 
Focused 
Feasibility Study, 
LHAAP-47 

04/15/10 x x Final 05/30/10 x x  

In regulatory review  

13 Draft ROD, 
LHAAP-49 04/01/10 x  Draft Final 05/15/10 x x  In Army’s review 

 

14 
Draft Record of 
Decision, 
LHAAP-50 

05/4/10 x       In preparation 
 

15 
Draft Record of 
Decision, 
LHAAP-58 

05/04/10 x       In preparation 
 

16 
County 
Notification, 
LHAAP-60 

01/30/10 x       To be filed at County office in April 
2010 

 

17 

Draft Final 
Decision 
Document, 
LHAAP-35/36 

07/15/09 x x Final 4/30/10 x x In progress 
TCEQ comment received on DF DD. 
Army has reviewed responses; Shaw is 
addressing their input.  
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18 
Draft Record of 
Decision, Pistol 
Range 

02/08/10 x  Draft Final 05/15/10 x x  Army is currently reviewing the draft 
ROD. 
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