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 MEMORANDUM OF AGREEMENT 
 BETWEEN THE DEPARTMENT OF THE ARMY 
 AND THE DEPARTMENT OF THE INTERIOR 
 FOR THE INTERAGENCY TRANSFER OF LANDS 
 AT THE LONGHORN ARMY AMMUNITION PLANT FOR THE 
 CADDO LAKE NATIONAL WILDLIFE REFUGE 
 HARRISON COUNTY, TEXAS 
 
 
This Memorandum of Agreement (“MOA”) provides for the permanent terms and conditions for 
the Transfer of Property at the Longhorn Army Ammunition Plant (“LHAAP”), Harrison 
County, Texas, from the Department of the Army (“Army”), through the General Services 
Administration (“GSA”), to the Department of the Interior, U.S. Fish and Wildlife Service 
(“FWS”).  The FWS requested all of LHAAP during the federal screening process.  LHAAP 
consists of approximately 8,400 acres (see Exhibit 1).   
 
The FWS intends to accept the Property through the process outlined in this MOA and the GSA 
transfer process.  As part of this process, the Army will hold the specific parcels of the Property 
until a parcel becomes a Candidate Parcel.  Once a parcel becomes a Candidate Parcel, the Army 
shall offer the parcel for transfer to FWS subject to the terms and conditions of this MOA.   
 
The Army reported LHAAP to the GSA as excess real property.  Through an agreement between 
Army and FWS dated October 21, 2000, Army authorized FWS to undertake wildlife and habitat 
management activities at LHAAP while the Army continues with remediation activities.  
Pursuant to the October 21, 2000, agreement, FWS established the Caddo Lake National 
Wildlife Refuge as an “Overlay Refuge,” pending the ultimate disposition of LHAAP (see 
Exhibit 2 – Overlay Refuge Map). 
 
The Caddo Lake National Wildlife Refuge is established to protect one of the highest quality 
old-growth bottomland hardwood forests in the southeastern United States, and associated 
wetlands. The mission of the National Wildlife Refuge System (“Refuge System”) is to 
administer lands and waters for the conservation, management, and where appropriate, 
restoration of the fish, wildlife, and plant resources and their habitats within the United States for 
the benefit of present and future generations of Americans [16 U.S.C. 668dd(a)(2)].  The 
Secretary of the Interior will ensure that the biological integrity, diversity, and environmental 
health of the Refuge System resources are maintained and that wildlife-dependent recreational 
uses will receive priority consideration as required by the National Wildlife Refuge System 
Administration Act of 1966, as amended [16 U.S.C. 668dd(a)(4)]. The environmental response 
actions taken on wildlife refuges must be protective of human health and the environment. 
 
The authorities for the transfers covered by this MOA include the Federal Property and 
Administrative Services Act of 1949 (40 U.S.C. 471-535) as amended, the Fish and Wildlife 
Coordination Act (16 U.S.C. 661- 666c), the Fish and Wildlife Act of 1956 (16 U.S.C. 742a-
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742j), as amended, and the Act of May 19, 1948, Public Law 80-537 (16 U.S.C 667b-667d), as 
amended. 
 
 
I. DEFINITIONS  
 

A. “Army” means the Department of the Army, U.S. Department of Defense. 
 
B. “CLI” means the Caddo Lake Institute. 
 
C. “Candidate Parcels” means those parcels of the Property that the Army has 

determined to be suitable for transfer from the Army to FWS under Section III. 
 
D. “Environmental Contaminants” mean any of the following:  (1) hazardous 

substance, pollutant, or contaminant under the Comprehensive Environmental 
Response, Compensation and Liability Act (“CERCLA”), 42 U.S.C. 9601(14) 
and (33); (2) petroleum and any petroleum product or derivative; (3) Munitions 
and Explosives of Concern (“MEC”); (4) Recovered Chemical Warfare Material 
(“RCWM”); (5) biological warfare agents; or (6) nuclear or radiological material 
as regulated by the Nuclear Regulatory Commission.  

 
E. “FWS” means the U.S. Fish and Wildlife Service, U.S. Department of the 

Interior. 
 
F. “GSA” means the U.S. General Services Administration. 
 
G. “Land Use Controls” or “LUCs” means any type of physical, legal, or 

administrative mechanisms used to restrict the use of, or limit access to, real 
property to ensure that there are no unacceptable risks to human health, safety, or 
the environment.  LUCs consist of Engineering Controls (i.e., physical means of 
treating, containing or monitoring Environmental Contaminants, or limiting 
access to a site where contamination remains) and/or Institutional Controls (i.e., 
non-engineering measures, such as legal or administrative mechanisms, whether 
temporary or permanent). 

 
H. “MOA” means this Memorandum of Agreement between the Army and the FWS. 
 
I. “Overlay Refuge” means those lands within LHAAP under the jurisdiction, 

custody, and control of the Army, but over which FWS exercises natural resource 
management activities by agreement with and permission from the Army (see 
Exhibit 2). 

 
J. “Parties” means the U.S. Department of the Army and the U.S. Fish and Wildlife 

Service. 
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K. “Production Area” means the area shown as Parcel #1 on Exhibit 1.  
 
L. “Property” means the former Longhorn Army Ammunition Plant as shown in 

Exhibit 1.  
 
M. “Response Action” means any action taken in response to Environmental 

Contaminants, including removal, remedial, corrective, closure, and enforcement 
actions and associated operation, maintenance, and monitoring actions. 

 
N. “Transfer” means the transfer of administrative jurisdiction, which includes 

custody of, control over, and accountability for federal interests in real property. 
 
O. “Transferred Parcel” means any parcel transferred by Army, through GSA, to 

the administrative jurisdiction of FWS. 
 
 

II. PREVIOUS AGREEMENTS:   
 
A.   Existing Memoranda of Agreements.  The Parties have entered into three prior 

agreements concerning LHAAP and the Caddo Lake National Wildlife Refuge 
(NWR):  (1) Memorandum of Understanding between CLI, FWS, and Army dated 
September 15, 1999; (2) Memorandum of Agreement signed by Army, FWS and 
CLI on May 22, 2000; and (3) Memorandum of Agreement between Army and 
FWS dated October 21, 2000, establishing the Caddo Lake NWR.  To the extent 
any of the prior agreements conflict with this agreement, this Agreement 
supersedes the prior agreements and controls with respect to Transferred Parcels. 
The Parties agree that the prior agreements continue to represent the intent and 
understandings of the Parties in moving toward transfer of the Property, and may 
be used by the Parties, as appropriate, to interpret the intent of this Agreement. 
The prior agreements continue to control with respect to overlay refuge areas on 
LHAAP that have not transferred to the FWS.   

 
 B.   CLI Lease.  The Parties agree that the transfer of certain parcels may be subject 

to an existing lease between CLI and the Army, first executed in 1996 and 
amended on August 9, 1999.  Unless revoked or terminated prior to transfer, the 
lease term is from October 1, 1996, through September 30, 2026.  The CLI-Army 
lease (No. DACA63-1-97-0501) encompasses two areas consisting of 
approximately 1,295 acres and 15 acres.  The lease allows CLI to engage in 
environmental and natural resource education, scientific research, natural and 
cultural area conservation and protection, and other activities, and contains 
specific rights and options to lease or purchase, the terms of which are more 
particularly set forth in the lease documents.  The Transfer of the Property shall 
include the assignment of the Army’s lease with CLI to FWS.   
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III. SUITABILITY FOR TRANSFER DETERMINATIONS.  With respect to all LHAAP 
Candidate Parcels, the Parties shall, to the maximum extent possible, coordinate and 
cooperate with one another to identify issues and potential disputes and resolve disputes, 
in advance of making their formal suitability for transfer determinations. 

 
A.  Clear Title.  Before becoming a Candidate Parcel, boundary disputes affecting 

the Candidate Parcel shall be resolved by the Army in coordination with GSA.  
FWS may determine a Candidate Parcel is not suitable for transfer if a Candidate 
Parcel has a title issue or boundary dispute.  

  
B. FWS Suitability for Transfer Determination.  The Army shall provide FWS 

with technical information that may include, but not be limited to:  Technical 
Letters, Preliminary Assessment/Site Inspection Reports, Proposed Plans and 
Decision Documents along with supporting documentation, such as Remedial 
Investigations/Feasibility Studies.  For parcels requiring Response Actions, the 
information will also include a written determination by the EPA that no further 
Response Action is required or that all remedial actions are operating properly 
and successfully for the Candidate Parcel offered for transfer.  After FWS receipt 
of documentation from Army, FWS shall determine whether a Candidate Parcel is 
suitable for Refuge purposes.  As part of this determination, the FWS will review 
the documentation provided by Army.  To the extent possible and appropriate, the 
FWS shall use the information provided by Army in conducting its own 
environmental site assessment for the Candidate Parcel; however, the FWS may 
conduct additional contaminants investigation activities as necessary to determine 
if the Candidate Parcel is suitable for Transfer.  Within 90 days following receipt 
of the documentation provided by the Army, the FWS shall notify the Army, in 
writing, of its determination on the suitability for transfer of the Candidate Parcel. 

 
C. Army Environmental Condition of Property.  Upon FWS’ determination that 

the Candidate Parcel is suitable for transfer, the Army shall complete an 
Environmental Condition of Property (“ECOP”) on the Candidate Parcel.  The 
ECOP shall summarize what is known about the environmental condition of the 
property and shall include supporting documentation.  The ECOP shall include a 
statement by the Army that the Candidate Parcel is suitable for Transfer to FWS.  
The Army shall provide a copy of the ECOP to FWS. 

 
D.   Disputes.  If the Parties disagree on whether a Candidate Parcel is suitable for 

transfer, the dispute shall be resolved through the Dispute Resolution procedures 
set forth in Section X of this MOA. 
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IV. COORDINATION AND COOPERATION FOR THIRD PARTY TRANSFERS.   
The Parties understand that the preferred end state will yield maximum acreage for 
transfer directly to FWS for refuge management.  All of the Property is potentially 
available to FWS for refuge management.  The Army, however, may initiate a third party 
transfer for (1) Candidate Parcels that the FWS, in accordance with Section III above, 
determines are not suitable for transfer; and (2) the Production Area.  The FWS and the 
Army agree to fully cooperate with each other in identifying third party recipients for 
these two categories of property so that the proposed use is compatible with Refuge 
purposes.  The intent is for FWS to be involved in helping the Army find a property 
recipient that will be a compatible neighbor, to the extent that such a third party transfer 
arrangement can be reached in accordance with the GSA real property disposal process. 

 
For the Candidate Parcels that FWS determines are not suitable for transfer and for the 
Production Area, the Army will work with GSA to screen the parcel consistent with the 
Federal Property Act (40 U.S.C. §471 et. seq.) and its implementing regulations.  If no 
further interest is expressed through the required excess property screening process, then 
a reasonable effort will be made to market such parcels for a conservation conveyance 
under the provisions of Public Law 107-314, Section 2812 (10 U.S.C. §2694a).  After 
offering a parcel for conservation reuse, Army will seek to transfer the parcel based upon 
GSA’s highest and best use criteria.  The Army will work with FWS and GSA to 
conclude a transfer that is compatible with the neighboring Refuge. 
 
A.  Prior to the Army’s transfer of property to a third party, the Army will coordinate 

with and solicit input from the FWS.  The Army will provide in writing to the 
FWS:  (1) the name of proposed third party recipient; (2) the intended use(s) of 
the parcel; and (3) the Army’s rationale for concluding that the proposed use is 
consistent with FWS’s existing or proposed uses of adjacent Refuge parcels as 
will be identified in any Refuge Management Plan.   

 
B. The FWS will review and comment on the Army’s proposed third party transfer.  

FWS will notify the Army, within 30 days of notice of Army's intent to transfer to 
a third party, that the proposed use of the parcel is compatible or incompatible 
with Refuge purposes.  If the proposed use is incompatible, FWS will provide an 
explanation.  Compatibility determinations will only include evaluations of how 
the proposed use would affect the ability of the Refuge to meet its mandated 
purposes.  The Parties may contact the third party prior to rendering a decision to 
encourage dialog on how the proposed use might be modified to be compatible.  
If FWS concerns cannot be accommodated and the Army would still like to move 
forward with the proposed transfer, the Army will initiate Dispute Resolution in 
accordance with the process established in Section X. 

 
C. To the extent that restrictive covenants or conservation easements are deemed 

necessary to preserve the Parties’ intent with respect to compatibility, the Parties 
will work cooperatively with GSA to include such restrictive covenants or 
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easements.  Such restrictive covenants or easements will not require the Army to 
enforce the provisions of the deed or easement.  

 
V. TRANSFER OF ADMINISTRATIVE JURISDICTION 
 

A. Transfer.  Upon the determination by FWS that a Candidate Parcel is suitable for 
transfer in accordance with Section III, the Army and FWS shall take all 
necessary actions, in cooperation with GSA, to transfer the parcel to FWS as 
expeditiously as possible.  The Army shall transfer the Candidate Parcel, through 
GSA, to FWS, without reimbursement, and FWS will accept such Transfer within 
90 days.  When FWS accepts the Transfer of a Candidate Parcel, it becomes a 
Transferred Parcel. 

 
B. Easements and Agreements.  The Parties agree that transfers of Candidate 

Parcels to FWS may be subject to certain property rights of third parties, such as 
easements for public roads, access roads, and utilities. Army will identify and 
provide documentation for any such easements and leases that currently exist on 
the property. With respect to Candidate Parcels, the Army shall not amend any 
existing, or enter into any additional leases, easements, or other real estate 
agreements, or transfer or convey any interests in such parcels, except with the 
consent of FWS.   

 
C. Mineral Leases.  Nothing in this MOA shall be construed to alter the rights and 

obligations under existing mineral leases. 
 
D. Water Rights.  All water rights in the Property are presently permitted to the 

United States based upon the former use of the Property as an ammunition 
production facility.  Nothing in the MOA shall be deemed to abandon the water 
rights of the United States.  The Parties agree that the first property transfer will 
include the transfer of 75% of the permitted water rights to the FWS.  The 
remaining 25% of the permitted water rights will remain with the Army.  On the 
effective date of this MOA, Army will take all necessary steps to assist and 
support FWS in complying with the requirements of Texas law by sending a letter 
agreeing to the processing of a Change of Ownership and Change in Use 
Application to transfer 75% of the consumptive and non-consumptive 
appropriated water rights for the Property to the Texas Commission of 
Environmental Quality, Water Supply Division.  The FWS is responsible for all 
fees required by the State of Texas to process these changes.  In addition, in the 
future and only as necessary, the Parties agree to discuss a potential reallocation 
of water rights as reuse uncertainties are resolved.  The outcome of any 
reallocation discussion will in no way, as determined by the FWS, adversely 
affect the current or proposed FWS use of the property as a wildlife refuge. 
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E.  Land Surveys.  Surveys for the boundary of the Property have been completed 
by FWS.  If FWS rejects any Candidate Parcels for Transfer in writing as 
described in Section III, then the Army will provide to FWS survey plats, 
descriptions, and supporting records only for those Candidate Parcels that the 
Army will transfer to a third party.  

 
F.   Information.  The Army shall, as soon as practicable, provide FWS with all 

information concerning Environmental Contaminants including information 
related to environmental investigations, documentation, past or proposed 
Response or restoration actions, or other compliance, closure, operation, 
maintenance, or related activity associated with LHAAP Candidate Parcels.   

 
G.   Records.  Prior to Army’s disposal of any LHAAP records, Army and FWS shall 

jointly identify all LHAAP records (e.g., property records, environmental records, 
historical or cultural resources surveys) that shall be transferred to FWS or 
otherwise preserved. 

 
H. Equipment and Facilities Retained for FWS.   FWS has identified and 

requested in writing those buildings, facilities, and equipment on the Property that 
FWS wishes to have transferred.   

 
I. Access to Army Retained Parcels.  Army shall provide to FWS reasonable 

access to Army-retained parcels for Refuge management purposes. 
 
J. Withdrawal of Request for Property.    The FWS will notify GSA that it is 

withdrawing its request for property:  following a determination by the FWS that 
the property is not suitable for transfer in accordance with Section III of this 
MOA; following the identification of a third party transferee in accordance with 
Section IV of this MOA; or the Parties otherwise agree that the Army cannot 
obtain cleanup objectives in a timely manner or it is infeasible to transfer the 
property to the FWS.  In addition, if such parcel is part of the Overlay Refuge, 
FWS and Army shall determine if modification to any existing Memoranda of 
Agreement described in Section II.A are necessary.   

  
 
 
 
VI. ENVIRONMENTAL CONTAMINANTS AND FUTURE RESPONSE ACTIONS 

 
A. Federal Facilities Agreement.  The Army and FWS acknowledge that the 

Property is listed as a National Priorities List (NPL) site under the CERCLA.  The 
Army has provided FWS with a copy of the Longhorn Army Ammunition Plant 
Federal Facility Agreement (“FFA”) entered into by the EPA, the Texas 
Commission on Environmental Quality (“TCEQ”), and the Army on December 

00065743



 

 8

30, 1991.  FWS acknowledges receipt of this document.  The Army agrees to 
provide FWS with any future proposed amendments to the FFA.  Army will 
consult with FWS concerning such amendments and consider its comments prior 
to amending the FFA.  The environmental remediation of the Property by the 
Army shall be in accordance with the FFA negotiated with the EPA.  The Army 
and FWS agree that should a conflict arise between the terms of the FFA as it 
presently exists or as amended and the provisions of this MOA, the terms of the 
FFA will take precedence over the provisions of this MOA.  The Army will 
inform FWS of any such conflicts affecting the FWS use of its parcel.  Both 
Parties to this MOA are required to provide notice to EPA and TCEQ of any 
modifications, amendments or termination of the MOA.  FWS and its successors 
and assigns shall take no action inconsistent with the terms of the FFA.  FWS will 
be afforded an opportunity to participate in the Monthly Managers Meeting and 
the Technical Review Committee. 

 
B. Continuing Army Responsibility.  The Army shall have sole responsibility to 

fund and to conduct all necessary Response Actions (including Land Use 
Controls) consistent with this MOA, to address releases or threatened releases of 
Environmental Contaminants on the Transferred Parcels (including any off-
Refuge migration) existing at the time of the effective date of this MOA, whether 
known at the effective date of this MOA, or subsequently discovered, or from the 
use, management, storage, release or disposal of Environmental Contaminants by 
the Army during its occupancy or use of the Transferred Parcels.  The Army shall 
also be responsible for Environmental Contaminants that are in the future 
regulated as hazardous under federal or state (as defined under CERCLA, 42 
U.S.C. 9601(27)) law applicable to the Transferred Parcels and that require a 
Response Action as a result of a release or threatened release of which the Parties 
jointly agree (or is determined through dispute resolution) requires a Response 
Action to protect human health and the environment. 

 
C. Land Use Controls.  LUCs may be required for certain portions of the 

Transferred Parcels.  FWS agrees to comply with LUCs imposed on the property 
and assist Army by monitoring, maintaining, and enforcing those LUCs that fall 
within the normal course of refuge management.  Following consultation with the 
Army, FWS will determine what falls within the normal course of refuge 
management.   

 
D. Enforcement Actions and Administrative Indemnification.  To the extent 

authorized by law and consistent with this MOA, the Army shall be responsible 
for responding to any administrative or legal actions brought to enforce the 
requirements of applicable laws or regulations concerning Environmental 
Contaminants.  With respect to the Transferred Parcels, it is the intent of the 
Parties that any administrative or legal actions necessary to enforce the 
requirements of applicable laws or regulations concerning Environmental 
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Contaminants for which the Army has retained responsibility should be taken 
against the Army, and not against the FWS.   
 

E. Safety Training Associated with MEC.  The Army shall provide MEC safety 
training for FWS personnel.  The training shall include recognition of MEC, a 
map identifying all known locations that may contain MEC, and procedures for 
reporting suspected MEC.  In addition, the Army will provide FWS with MEC 
safety materials appropriate for distribution to its agents and visitors to the 
Refuge.  FWS will provide MEC safety information to its agents and visitors to 
the Refuge.   

 
 F. Access to Army for Response Actions and Environmental Compliance.  FWS 

shall provide the Army, EPA, and TCEQ and their officers, agents, employees, 
contractors, and subcontractors with access to the Transferred Parcels as may be 
reasonably required to carry out the Army’s obligations under this MOA and the 
FFA.  The Army shall be responsible for controlling public access to Response 
Action areas, as appropriate, and providing FWS with reasonable notice regarding 
access to the areas.  The Parties will make reasonable efforts to coordinate access 
for Response Actions with refuge management activities.  In cases of emergency, 
however, the Army has the right to enter immediately and shall notify FWS as 
soon as practicable, but no later than 72 hours after entry.  

 
G. Emergency Response Actions.  In the event of an emergency situation or the 

need to abate imminent and substantial threats to human health or the 
environment caused by existing or newly discovered Environmental 
Contaminants, FWS shall provide notice to the Army and take steps to secure the 
affected area to prevent public access and/or warn the public against entry into the 
affected area.  If Army has not responded within 72 hours of receiving notice, 
FWS may undertake Response Actions with respect to the Environmental 
Contaminants. 

 
H. Roads and Bridges.  FWS shall maintain roads and bridges within the 

Transferred Parcels that are needed by Army for Response Actions or to obtain 
access to LHAAP Parcels that have not transferred, and that are needed by FWS 
for refuge activities, to a standard no higher than that needed by FWS for refuge 
purposes.  The Army shall retain maintenance responsibility for roads and bridges 
within the Transferred Parcels that are needed only by Army for access to 
Response Actions on Transferred Parcels or to other LHAAP Army-retained 
parcels. The repair of any damage, other than normal wear and tear, caused by the 
Army or its contractors to FWS-maintained roads, shall be the responsibility of 
Army.   

 
I. Discovery of Additional Environmental Contaminants 
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1. Notice.  If FWS discovers additional Environmental Contaminants on the 
Transferred Parcel, or otherwise identifies previously unidentified 
conditions associated with such Environmental Contaminants that may 
require a Response Action, it shall notify Army of such contaminants as 
soon as reasonably possible after such discovery. 

 
2. Army Action Upon Notice.  As soon as practicable, but no later than 30 

days after the Army receives notice from FWS, or any third party 
regulatory agency, or other third parties, of the presence or reasonably 
likely presence of Environmental Contaminants, the Army shall conduct 
an on-site inspection and provide written notification to FWS of Army’s 
proposed course of action.  FWS will, to the maximum extent practicable, 
give the Army an opportunity to execute any required Response Actions. 

 
3. FWS Authority to Respond.  The Parties recognize that, under certain 

circumstances, FWS may decide it is necessary to exercise its authority to 
undertake Response Actions with respect to Environmental Contaminants. 
Before doing so, FWS will provide notice to the Army and, to the 
maximum extent practicable, give the Army an opportunity to execute any 
required Response Actions.  Circumstances in which FWS may exercise 
its authority to respond may include, but are not limited to:  (i) emergency 
situations; (ii) the need to abate imminent and substantial threats to human 
health or the environment caused by existing or newly-discovered 
Environmental Contaminants, (iii) the need to take steps to secure an area 
to prevent public access or warn the public against entry, or (iv) pursuant 
to a written agreement between the Parties after on-site inspection of site 
conditions. 

 
4. Reimbursement.  For Army to pay FWS for response costs associated 

with Environmental Contaminants under one of the circumstances listed in 
Sections VI.G or VI.I.3, above, the Army and FWS must agree to such 
costs in writing and in accordance with applicable law prior to FWS 
taking any Response Action.  Army shall promptly review requests for 
payment pursuant to such agreement, and upon approval by Army and 
subject to audit and funding for such purposes, Army will make all 
reasonable effort to reimburse FWS within 60 days.  In case of an 
emergency in which FWS conducts a Response Action without a prior 
written agreement with Army, the Army shall seek and use its best efforts 
to determine the appropriateness of that Response Action undertaken 
relative to former Army activities on the Property and attempt to obtain 
the specific appropriations from Congress to reimburse FWS for 
reasonable and necessary response costs associated with the Response 
Action by FWS.  To the extent FWS violates a LUC that creates a release, 
FWS will be responsible for any costs associated with the release.  
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J. Additional Response Actions.  The Army shall conduct additional Response 

Actions and/or remove or modify LUCs, as determined appropriate through the 
CERCLA 5 year reviews.  The Army shall conduct additional Response Actions, 
at a minimum, where (1) the remedy fails (e.g., the remedy fails to achieve 
Response Action objectives or a LUC fails that is not due to the acts or omissions 
of FWS); (2) a new Environmental Contaminant is discovered that is not 
addressed by the original Response Action; or (3) changes in laws and regulations 
governing cleanup standards necessitate additional Response Actions.  Any 
Response Actions required under this paragraph shall be conducted in accordance 
with the terms of Section VI.I above. 
 

K. Remedy Reviews.  If a Response Action results in Environmental Contaminants 
remaining on a Transferred Parcel above levels that allow for unrestricted use and 
unlimited exposure, the Army, in cooperation with FWS, shall review such action 
no less than every five years after initiation of the Response Action in accordance 
with the National Contingency Plan (40 C.F.R. Section 300.430(f)(4)(ii)). The 
review will include an assessment of whether the remedy is functioning as 
intended, whether the assumptions are still valid, and whether anything has 
occurred on a Transferred Parcel that calls into question the protectiveness of the 
remedy.  In addition, the review will assess whether  LUCs remain protective and 
continue to be justified in light of changed circumstances or new technology.  The 
results of the reviews shall be documented in the CERCLA Five Year Review 
Report.   

 
L. Law Enforcement.  FWS shall be responsible for all Federal law enforcement on 

the Transferred Parcels. 
 

 
VII. NOTICES AND POINTS OF CONTACT. All notices required or permitted under this 

MOA shall be in writing and shall be deemed sufficiently served when delivered by hand, 
if a receipt is obtained therefore, or when actually received if delivered by mail, and if 
delivered by mail shall be mailed registered or certified first class mail, return receipt 
requested, postage pre-paid.  All notices shall be sent to: 

 
 A.   Army POC:    Longhorn AAP Site Manager  
     Box 3, B1440  
     Fort Chaffee, AR 72905  
  

B.  FWS POC:   USFWS 
   P.O. Box 1306 
   Albuquerque, NM  87103-1306   
   Attention:  Refuge Supervisor, Texas, NWRS 
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    Or For Delivery:   
    500 Gold Avenue, S.W. Room 8210  
    Albuquerque, NM  87102 
 
 
VIII. TORT CLAIMS.  Army shall process and adjudicate all administrative claims and 

defend litigation asserted under the Federal Tort Claims Act that arise from any activity 
of Army with respect to Transferred Parcels, any Environmental Contaminants under this 
MOA and applicable laws, or out of any failure of Army to comply with applicable laws 
or the terms and conditions of this MOA.  FWS shall process and adjudicate all 
administrative claims and defend litigation asserted under the Federal Tort Claims Act 
that are not the responsibility of Army or occur as a result of any failure of FWS to 
comply with applicable laws or the terms and conditions of this MOA.  Each Party shall 
cooperate with the other in providing information relating to any such tort claims. 

 
 
IX. FUNDING.  Unless otherwise agreed, all Parties will be solely responsible for funding 

their respective responsibilities under this MOA.  Nothing in this MOA shall be 
construed as obligating funds in violation of the Anti-Deficiency Act, 31 U.S.C. 1341. 

 
 
X. DISPUTE RESOLUTION.  If a dispute arises, the Army site manager and the FWS 

project leader shall make a good faith effort to settle the dispute informally, at the local 
level.  If a dispute arises that cannot be resolved informally at that level, either Party may 
initiate Dispute Resolution.  
 
A.   To initiate Dispute Resolution, the disputing Party shall advise the other Party of 

its intent to invoke Dispute Resolution and give written notice of the dispute.  The 
notice shall include a detailed explanation of the dispute.  Upon receipt of such 
notice the Parties shall make their best efforts to resolve the dispute within 14 
calendar days.   

 
B. If the Parties do not resolve the dispute at the local level within 14 days, the 

dispute will be elevated to the Director, BRAC, Hampton Field Office and to the 
Fish and Wildlife Service’s Regional Director for the Southwest Region.  Within 
30 days of receiving the dispute, the Director Hampton Field Office and the Fish 
and Wildlife Service’s Regional Director for the Southwest Region shall confer 
and attempt to resolve the dispute. 

 
C.   If the dispute is not resolved within 60 days of its receipt, the disputing Party may 

elevate the dispute to the Assistant Secretary of the Army (Installation and 
Environment) and the Director of the Fish and Wildlife Service.  Within 30 days 
of the elevation of the dispute, the Parties shall confer and resolve the dispute. 
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XI. RESERVATION OF RIGHTS.  Nothing in this MOA shall limit the rights of either 

Party to take action against entities not party to this MOA who may be liable for 
Environmental Contaminants.  In addition, nothing in this MOA will prevent or 
otherwise restrict the right of GSA to dispose of the property, or any portion thereof, in 
accordance with the applicable real property disposal laws and regulations.   

 
 
XII. NO THIRD PARTY RIGHTS.  This MOA is intended only to set forth the terms and 

conditions for the transfer of the Property described herein, and is not intended to create 
any right, benefit, or trust responsibility, substantive or procedural, enforceable at law by 
any person against the United States, its agencies, or any other person. 

 
 
XIII. EFFECTIVE DATE, MODIFICATION, AND TERMINATION.  This MOA shall 

become effective upon approval by both the Army and FWS.  Modifications may be 
proposed at any time by either Party, and shall become effective pursuant to the terms of 
such modifications, as agreed to by the Parties.  This MOA shall remain in effect until 
such time as the Parties mutually agree to its termination. 
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SIGNATURES 
 
 
 
_________________________________________                         ___________________ 
Craig Manson        DATE 
Assistant Secretary for Fish and Wildlife and Parks    
U.S. Department of Interior 
        
 
 
 
________________________________________                           ___________________ 
Joseph W. Whitaker       DATE 
Deputy Assistant Secretary of the Army 
(Installations and Housing) 
OASA(I&E) 
 
 
 
 
 
 
 
 
 
 
 
Exhibits 
 
Exhibit 1 – Map of Longhorn Army Ammunition Plant 
 
Exhibit 2 – Overlay Refuge Map 
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From: Fay Duke [mailto:FDUKE@tceq.state.tx.us]  
Sent: Monday, September 24, 2007 6:17 PM 
To: rose.zeiler@us.army.mil 
Cc: Harris.Scott@epa.gov; Stephen Tzhone; Josiam.Raji@epamail.epa.gov; 
paul_bruckwicki@fws.gov; Cobb, Dave; Srivastav, Praveen; Cliff SWT Murray; John R SWT 
Lambert; Dale Vodak; Jeffrey P USAEC Armstrong 
Subject: DF Data Evaluation Report LHAAP 35/36 
 
Rose, 
  
Enclosed please find the TCEQ comments on the Draft Final Data Evaluation Report, 
Chemical Concentration in Soil Samples Associated with LHAAP-35/36 Sumps. 
  
Additionally, I had an editorial comment that I did not include in the letter. On page 4-21, 
Section 4.4.31, the last sentence should read " The evaluation of mercury  manganese is 
described in Section 4.5." 
  
Please let me know if you should have any questions or concerns. 
  
  
Fay Duke, Project Manager  
TCEQ Environmental Cleanup Section II 
MC-221 for Superfund correspondence 
MC-127 for Corrective Action correspondence 
MC-221 for VCP correspondence 
PO Box 13087 
Austin, Texas 78711-3087 
 
512-239-2443  
512-239-1212 (Fax) 
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DEPARTMENT OF THE ARMY 
LONGHORN ARMY AMMUNITION PLANT 

POST OFFICE BOX 220 
RATCLIFF, AR 72951  

  
        January 10, 2008 

 
 
 
DAIM-BD-LO 
 
Ms. Fay Duke 
Texas Commission on Environmental Quality 
Environmental Cleanup Section II (MC-221) 
12100 Park 35 Circle  
Austin, TX 78753 
 
Re: Final Proposed Plans LHAAP-08 (Former Sewage Treatment Plant), LHAAP-32 (Former 

TNT Waste Disposal Plant), LHAAP-48 (Y-Area), and LHAAP-35C (53) (Static Test 
Area), Longhorn Army Ammunition Plant, Karnack, Texas, January 2008 

 
Dear Ms. Duke, 
 
The above-referenced documents are transmitted to you for your files.   
 
Point of contact for this action is the undersigned.  I may be contacted at 479-635-0110, or by 
email at rose.zeiler@us.army.mil. 
 
 
      Sincerely, 

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

POST OFFICE BOX 220 
RATCLIFF, AR 72951  

  
        January 10, 2008 

 
 
 
DAIM-BD-LO 
 
Mr. Steve Tzhone 
US Environmental Protection Agency 
Superfund Division (6SF-AT) 
1445 Ross Avenue 
Dallas, TX 75202-2733 
 
Re: Final Proposed Plans LHAAP-08 (Former Sewage Treatment Plant), LHAAP-32 (Former 

TNT Waste Disposal Plant), LHAAP-48 (Y-Area), and LHAAP-35C (53) (Static Test 
Area), Longhorn Army Ammunition Plant, Karnack, Texas, January 2008 

 
Dear Mr. Tzhone, 
 
The above-referenced documents are transmitted to you for your files.   
 
Point of contact for this action is the undersigned.  I may be contacted at 479-635-0110, or by 
email at rose.zeiler@us.army.mil. 
 
 
      Sincerely, 

       
      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 
J. Elliott, Shaw, Houston, TX (for project file) 
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FINAL 
PROPOSED PLAN  

FOR LHAAP-08 
FORMER SEWAGE TREATMENT PLANT 

 
ISSUED BY:  U.S. ARMY  

Longhorn Army Ammunition Plant 
Karnack, Texas 
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THE U.S ARMY ANNOUNCES 
PROPOSED PLAN FOR LHAAP-08 
 
In this Proposed Plan the U.S. Army 
presents its proposal for no action at 
LHAAP-08, the former sewage treatment 
plant at Longhorn Army Ammunition 
Plant (LHAAP).  The purpose of the 
Proposed Plan is to facilitate public 
involvement in the remedy selection 
process.  The Proposed Plan provides the 
public with basic background information 
about LHAAP-08, recommends that no 
action is necessary to ensure the 
protection of human health and the 
environment, and explains the rationale 
for recommending no action.  
 
The U.S. Army is issuing this Proposed 
Plan for public review, comment, and 
participation to fulfill part of its public 
participation responsibilities under 
Sections 117(a), 113(k)(2)(B), and 
121(f)(1)(G) of the Comprehensive 
Environmental Response, Compensation, 
and Liability Act (CERCLA) of 1980 as 
amended by the Superfund Amendments 
and Reauthorization Act of 1986, and 
under Section 300.430(f)(2) of the 
National Oil and Hazardous Substances 
Pollution Contingency Plan (NCP).  This 
Proposed Plan summarizes information 
that can be found in greater detail in the 
Remedial Investigation (RI) Report 
Addendum, the Baseline Human Health 
and Screening Ecological Risk 
Assessment, the Installation-Wide 
Baseline Ecological Risk Assessment, and 
other supporting documents that are 
contained in the Administrative Record 
for LHAAP-08. The project management 
team, including the U.S. Army, U.S. 
Environmental Protection Agency 
(USEPA), and the Texas Commission on 
Environmental Quality (TCEQ), 
encourages the public to review these  
 

 
documents to gain a more comprehensive 
understanding of the environmental 
conditions at LHAAP-08, and also to 
review and comment on the 
recommendation for no action presented 
in this Proposed Plan. 
 
The U.S. Army, the lead agency for 
environmental response actions at  
LHAAP, is acting in partnership with 
USEPA Region 6 and TCEQ.  As the lead 
agency, the U.S. Army is charged with 
planning and implementing remedial 
actions at LHAAP.  Regulatory agencies 
assist the U.S. Army by providing 
technical support, project review, project 
comment, and oversight in accordance 

Dates to remember:  
MARK YOUR CALENDER 
 
PUBLIC COMMENT PERIOD: 
January 13, 2008 to February 14, 2008 
The U.S. Army will accept written comments on 
the Proposed Plan during the public comment 
period. 
 
PUBLIC MEETING: The U.S. Army will hold a 
public meeting to explain the Proposed Plan for 
LHAAP-08. Oral and written comments will be 
accepted at the meeting. The meeting will be held 
on January 29, 2008 from 6:30 p.m. to 8:30 p.m. at 
Karnack Community Center. 
 
For more information, see the Administrative 
Record at the following location: 
 
Marshall Public Library,  
300 S. Alamo 
Marshall, Texas 75670 
Business Hours: Monday – Thursday (10:00 a.m. – 
8:00 p.m.) Friday – Saturday (10:00 a.m. – 5:00 
p.m.) 

For further information on LHAAP-08, please 
contact: 
Dr. Rose M. Zeiler 
Site Manager 
Longhorn Army Ammunition Plant  
P.O. Box 220 
Ratcliff, Arkansas, 72951 
Phone No.: 903.679.3192 
Direct No.: 479.635.0110 
E-mail address: rose.zeiler@us.army.mil 
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with the Federal Superfund law and the 
existing Federal Facilities Agreement. 
 
SITE BACKGROUND 
LHAAP is located in central-east Texas in 
the northeastern corner of Harrison 
County (Figure 1).  The installation 
originally occupied nearly 8,500 acres 
between State Highway 43 at Karnack, 
Texas, and the western shore of Caddo 
Lake.  The nearest cities are Marshall, 
Texas, approximately 14 miles to the 
southwest, and Shreveport, Louisiana, 
approximately 40 miles to the southeast. 
 
Caddo Lake, a large freshwater lake 
situated on the Texas-Louisiana border 
and a drinking water source for multiple 
communities, bounds LHAAP to the north 
and east. 
 
The U.S. Army has transferred 
approximately 7,000 acres at LHAAP to 
the U.S. Fish and Wildlife Service 
(USFWS) for management as The Caddo 
Lake National Wildlife Refuge.  The 
property transfer process is continuing as 
response is completed at individual sites.   
 
Due to releases of chemicals from 
operation and maintenance activities at the 
facility, LHAAP was placed on the 
Superfund National Priorities List (NPL) 
on August 9, 1990.  Activities to 
remediate contamination associated with 
the listing of LHAAP as a Superfund site 
began in 1990.  After being listed on the 
NPL, the U.S. Army, the USEPA, and the 
Texas Water Commission (currently 
known as the TCEQ) entered into a 
CERCLA Section 120 Federal Facility 
Agreement (FFA) for remedial activities 
at LHAAP.  The FFA became effective 
December 30, 1991.  LHAAP operated 
until 1997 when it was placed on inactive 
status and classified by the U.S. Army 

Armament, Munitions, and Chemical 
Command as excess property.   
 

 
 
 
LHAAP-08 
LHAAP-08 was the sewage treatment 
plant that operated from 1942 to 1997.  
LHAAP-08 is located in the central 
portion of LHAAP and covers an area of 
approximately 1 acre.  The plant was 
modified over time to handle hydraulic 
capacity of 0.5 million gallons per day.  
The sewage treatment plant received 
domestic wastewater through 6-inch and 
15-inch pipelines.  The plant also received 
storm water, boiler blow down, laundry 
waste, vehicle wash rack waste, and 
effluent from film development at the X-
ray facility.  The sewage treatment plant 
was not used to treat water from 
trinitrotoluene (TNT) manufacturing 
facilities.  The plant discharged treated 
effluent into Goose Prairie Creek and 

Figure 1  Location of the Longhorn Army Ammunition Plant
Harrison County, Texas 

00065767



Final Proposed Plan Page 3 of 9  
LHAAP-08  January 2008 

Caddo Lake (Jacobs Engineering Group, 
2002).   
 
The sewage treatment plant included 
stabilization ponds, Dunbar filters, sludge 
drying beds, and an Imhoff tank.  The 
stabilization ponds received brine 
consisting of saltwater backwash from 
softeners and filters used to condition the 
water before it was sent to boilers.  
Dunbar filters were originally used in 
treatment of domestic sewage mixed with 
wastewater from the X-ray film 
development laboratory.  Sludge drying 
beds received sludge generated in a grit 
chamber and aerobic digester.  An Imhoff 
tank, considered the primary treatment of 
wastewater, consisted of two chambers 
that allowed suspended solids to drop out 
and pass through a slot from the upper 
chamber into the lower chamber.  
Anaerobic digestion occurred in the lower 
chamber.  
 
SITE CHARACTERISTICS 
LHAAP-08 is located in the northern area 
of LHAAP (Figure 2).  The site is located 
in the Goose Prairie Creek drainage 
system, which drains approximately 30 
percent of the installation.  Shallow 
groundwater in the vicinity of LHAAP 
flows to the east toward Harrison Bayou.   

In December 2000, soil and groundwater 
samples were collected from LHAAP-08.  
Two groundwater monitoring wells were 
installed at 18 and 19 feet below ground 
surface (bgs).  Soil and groundwater 
samples were analyzed for volatile 
organic compounds (VOCs), semivolatile 
organic compounds (SVOCs), explosive 
compounds, metals, perchlorate, 
dioxin/furan compounds, pesticides, and 
polychlorinated biphenyls (PCBs).   

No measurable concentrations of SVOCs, 
explosive compounds, pesticides, or PCBs 
were detected in any soil sample.  One 
VOC, methylene chloride, was detected in 
one soil sample at a low concentration 
near its detection limit.  Lead, mercury, 
and silver were detected with 
concentrations evenly distributed among 
the samples in soil, with the exception of 
one elevated silver concentration 
measured in soil located near the Dunbar 
filters, which processed waste from the X-
ray film development laboratory.  This 
concentration was confined to within 3 to 
5 feet of the sampling location.  Two 
dioxin compounds (octachlorodibenzo-p-
dioxin and hexachlorodibenzo-p-dioxin) 
were detected at low concentrations in 
seven of the eight soil samples analyzed.   

Four soil samples were collected in June 
2000 for perchlorate analysis only.  One 
of the samples taken from the 1 to 2 foot 
interval contained detectable perchlorate 
at a concentration of 32 micrograms per 
kilogram (µg/kg).   

No detectable concentrations of SVOCs, 
explosive compounds, perchlorate, 
pesticides, or PCBs were detected in the 
groundwater samples.  Acetone, a 
common laboratory contaminant was the 
only VOC with a detectable groundwater 
concentration.  Fourteen metals were 
detected in groundwater samples at low 
concentrations.  Eight dibenzodioxin or 
dibenzofuran compounds were detected at 
low levels, with octachlorodibenzo-p-
dioxin the most widespread. 

A human health risk assessment was 
conducted in 2003, which indicated no 
unacceptable cancer risk or noncancer 
hazard to a trespasser or a maintenance 
worker from exposure to the above 
chemicals detected in soil or groundwater 
(Jacobs Engineering Group, 2003).  
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SUMMARY OF SITE RISKS 
The most reasonably anticipated future 
use of this site is industrial/recreational as 
a national wildlife refuge.  This 
anticipated future use is based on a 
Memorandum of Agreement (U.S. Army, 
2004) between the USFWS and the U.S. 
Army in which is documented the transfer 
process of the Longhorn Army 
Ammunition Plant acreage to USFWS to 
become the Caddo Lake National Wildlife 
Refuge.  Presently the Caddo Lake 
National Wildlife Refuge occupies over 
7,000 acres of the former installation.  The 
property must be kept as a national 
wildlife refuge unless there is an act of 
Congress that removes the parcel, or the 
land is exchanged in accordance with the 
National Wildlife Refuge System 
Administration Act of 1966 and the 
National Wildlife Refuge System Act 
Amendments of 1974.  

Human Health Risks 
The baseline human health risk 
assessment was conducted for LHAAP-08 
to determine current and future effects of 
contaminants on human health and to 
support technical review and risk 
management decisions (Jacobs 
Engineering Group, 2003).    
 
The NCP, 40 Code of Federal Regulations 
Part 300, establishes a range of acceptable 
levels of cancer risk for Superfund sites 
between one in 10,000 and one in 1 
million additional cancer cases if cleanup 
action is not taken at a site.  Expressed in 
scientific notation, this translates to an 
acceptable risk range of 1 × 10-4 to 1 × 10-6 
over a defined period of exposure to site 
related contaminants. 
 
In addition to a cancer risk, chemical 
contaminants that are ingested, inhaled, or 

Figure 2.  Site Location Map 
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dermally absorbed may present non-
cancer hazards to different organs of the 
human body.  The non-cancer hazard or 
toxic effect is expressed as a Hazard Index 
(HI).  EPA considers an HI exceeding 1.0 
to be an unacceptable non-cancer hazard. 
 
During the risk assessment, cancer risk 
and the non-cancer HI were calculated for 
a current trespasser scenario and a future 
industrial maintenance worker scenario.  
In these scenarios, exposure to the site 
environmental media was evaluated (e.g., 
soil and groundwater) (Jacobs 
Engineering Group, 2003).  The baseline 
human health risk assessment calculated 
the HI for exposure to soil to be 0.005 for 
the current trespasser, and 0.24 for the 
future maintenance worker.  The cancer 
risk for soil was 1.4 × 10-8 and 1.7 × 10-7 
for the trespasser and maintenance 
worker, respectively.  Both the HI and 
cancer risk are acceptable for exposure to 
chemicals in soil by both current 
trespassers and future maintenance 
workers.   
 
Both the non-cancer HI and cancer risk 
were acceptable for groundwater.  The HI 
estimated for future maintenance worker 
exposure to groundwater by drinking or 
showering was 0.21 and the cancer risk 
was 7.3 × 10-5.  All risk above 1 × 10-6 is 
due to dioxin and furan congeners, which 
are reported as an equivalent (2,3,7,8-
tetrachloradibenzo-p-dioxin [TCDD]) 
concentration (Jacobs Engineering Group, 
2003).  Although risk is within the 
acceptable 1 × 10-6 to 1 × 10-4 range, the 
estimate was considered to be elevated 
due to the use of undetected dioxin 
congener concentrations in the 
calculations.  All congeners analyzed 
were reported either as not detected or as 
estimated values having concentrations 
above their detection limit but below the 
reporting limit (J-qualified) values.   

Risk assessment calculations for 
dioxin/furan congeners involve the 
toxicity equivalent factors (TEFs) 
provided in TCEQ guidance, which are 
used to convert the detected congeners to 
a relative 2,3,7,8-TCDD concentration, 
termed the 2,3,7,8-TCDD toxicity 
equivalent (TEQ) concentration.   
 
The calculations used in the Jacobs 
Engineering Group (2003) risk assessment 
were repeated using only the J-qualified 
congener concentrations.  The resulting 
2,3,7,8-TCDD TEQ concentration was 
0.01 nanograms per liter (ng/L), which is 
below the MCL for 2,3,7,8-TCDD TEQ of 
0.03 ng/L. 
 
The assessment of risk to current 
trespassers and future industrial 
maintenance workers from exposure to 
chemicals in soil and groundwater at 
LHAAP-08 indicated that potential human 
health risks are within the acceptable 
range established by the USEPA.  
Therefore, no action is necessary at 
LHAAP-08.   
 
Limited monitoring in the form of 
Five-Year Reviews is required because 
this site has not been evaluated for 
unrestricted use.  The risk evaluation, 
which was based on the reasonably 
anticipated future use as a wildlife refuge, 
does not address unrestricted use.  The 
Five-Year Reviews will serve to 
document that the use of the site is 
consistent with the industrial/recreational 
exposure scenario evaluated in the risk 
assessment.  
 
Ecological Risk 
The ecological risk for the site LHAAP-
08 was addressed in the installation-wide 
Baseline Ecological Risk Assessment 
(BERA) (Shaw, 2007).  For the BERA, 
the entire installation was divided into 
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three large sub-areas (i.e., the Industrial 
Sub-Area, Waste Sub-Area, and Low 
Impact Sub-Area) for the terrestrial 
evaluation.  The individual sites at 
LHAAP were grouped into one of these 
sub-areas, which were delineated based on 
commonalities of historic use, habitat 
type, and spatial proximity to each other.  
The conclusions regarding the potential 
for chemicals detected at individual sites 
to adversely affect the environment must 
be made in the context of the overall 
conclusions of the sub-area in which the 
site falls.  Site LHAAP-08 lies within the 
Industrial Sub-Area.   
 
The BERA concluded that no 
unacceptable risk was present in the 
Industrial Sub-Area (Shaw, 2007) and 
therefore, no further action is needed at 
LHAAP-08 for the protection of 
ecological receptors. 
 
The land on which LHAAP-08 is located 
is excess to the Army’s needs and is 
intended for transfer to the USFWS for 
incorporation into the Caddo Lake 
National Wildlife Refuge.  Future 
anticipated use is consistent with an 
industrial/recreational level of exposure. 
 
RECOMMENDATION 

No action is proposed for this site.  This 
recommendation is based on the existing 
data and determination of no unacceptable 
risk to human health.  A Record of 
Decision based on this recommendation 
will allow this site to be removed from the 
list of LHAAP environmental sites 
requiring additional effort by the U.S. 
Army.  The recommendation for no action 
is consistent with the criteria required 
under CERCLA. 
 
Notification of industrial/recreational use 
will accompany all transfer documents 
and will be recorded in the County 

Courthouse.  Five-Year Reviews will be 
performed to document that the land use 
remains consistent with the 
industrial/recreational exposure scenario 
evaluated in the risk assessment. 
 
COMMUNITY PARTICIPATION 
The U.S. Army, USEPA, and TCEQ 
provide information regarding LHAAP-08 
through public meetings, the 
Administrative Record file for the facility, 
and announcements published in the 
Shreveport Times and Marshall News 
Messenger newspapers.  The public is 
encouraged to gain a more comprehensive 
understanding of the site.   

The dates for the public comment period, 
the date, location, and time of the public 
meeting, and the locations of the 
Administrative Record files are provided 
on the front page of this Proposed Plan. 

Any significant changes to the Proposed 
Plan, as presented in this document, will 
be identified and explained in the Record 
of Decision. 
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Primary Reference Documents for LHAAP-08 

Jacobs Engineering Group, 2002, Final Remedial Investigation Report Addendum for the Group 4 Sites Remedial 
Investigation Report, Sites 04, 08, 67 and Hydrocarbon Study at the Longhorn Army Ammunition Plant, Karnack, 
Texas, February.  

Jacobs Engineering Group, 2003, Final Baseline Human Health and Screening Ecological Risk Assessment, Group 
4 Sites, Sites 04, 08, 35A, 35B, 35C,46, 47, 48, 50, 60,67, Goose Prairie Creek, Saunder’s Branch, Central Creek, 
and Caddo Lake, Longhorn Army Ammunition Plant, Karnack, Texas, June.  

Shaw Environmental, Inc., 2007, Installation-Wide Baseline Ecological Risk Assessment, Longhorn Army 
Ammunition Plant, Karnack, Texas, Volume 1: Step 3 Report; Houston, Texas, November. 

United States Army, 2004, Memorandum of Agreement Between the Department of the Army and the Department 
of the Interior for the Interagency Transfer of Lands at the Longhorn Army Ammunition Plant for the Caddo Lake 
National Wildlife Refuge, Harrison County, Texas, signed by the Department of the Interior on April 27, 2004 and 
the Army on April 29, 2004. 
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GLOSSARY OF TERMS 
 
Administrative Record — The body of reports, 
official correspondence, and other documents that 
establish the official record of the analysis, cleanup, 
and final closure of a CERCLA site. 
 
Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) — 
This law authorizes the Federal Government to 
respond directly to releases (or threatened releases) of 
hazardous substances that may be a danger to public 
health, welfare, or the environment.  The U.S. Army 
currently has the lead responsibility for these 
activities. 
 
Environmental Media — A major environmental 
category that surrounds or contacts humans, animals, 
plants, and other organisms (e.g., surface water, 
ground water, soil, or air) and through which 
chemicals or pollutants move. 
 
Exposure — Contact of an organism with a chemical 
or physical agent.  Exposure is quantified as the 
amount of the agent available at the exchange 
boundaries of the organism (e.g., skin, lung, digestive 
tract, etc.) and available for absorption.  
 
Groundwater — Underground water that fills pores 
in soil or openings in rocks to the point of saturation.   
 
Remedial Action — The actual construction or 
implementation phase of a Superfund site cleanup that 
follows remedial design. 
 
Superfund — The common name used for CERCLA; 
also referred to as the Trust Fund.  The Superfund 
Program was established to help fund cleanup of 
hazardous waste sites.  It also allows legal action to 
force those responsible for sites to clean them up. 

ACRONYMS AND ABBREVIATIONS 
 
µg/kg micrograms per kilogram 
BERA Baseline Ecological Risk 

Assessment 
CERCLA Comprehensive Environmental 

Response, Compensation, and 
Liability Act 

FFA Federal Facility Agreement 
HI  Hazard Index 
LHAAP Longhorn Army Ammunition 

Plant 
NCP National Oil and Hazardous 

Substances Pollution Contingency 
Plan  

ng/L nanograms per liter 
NPL  National Priorities List 
PCB  polychlorinated biphenyl 
RI  remedial investigation 
ROD  Record of Decision 
SVOC  semivolatile organic compound 
TCDD  tetrachlorodibenzo-p-dioxin 
TCEQ Texas Commission on 

Environmental Quality 
TEQ toxicity equivalent concentration 

of dioxin and furan congeners 
TNT trinitrotoluene 
USEPA U.S. Environmental Protection 

Agency 
USFWS U.S. Fish and Wildlife Service 
VOC volatile organic compound 
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USE THIS SPACE TO WRITE YOUR COMMENTS 
 
Your input on the Proposed Plan for the LHAAP-08 is important to the U.S. Army.  Comments provided by 
the public are valuable in helping the U.S. Army select a final remedy for the site. 
 
You may use the space below to write your comments, then fold and mail to Dr. Rose M. Zeiler, P.O. Box 
220, Ratcliff, Arkansas 72951.  Comments must be postmarked by February 14, 2008.  If you have 
questions about the comment period, please contact Dr. Rose M. Zeiler at  903.679.3192 or directly at 
479.635.0110.  Those with electronic communications capabilities may submit their comments to the U.S. 
Army via Internet at the following e-mail address: rose.zeiler@us.army.mil 
 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 

00065774



 
 

 
 
 

 
 

 
 
 
 
 
 
 

 
 

 

January 2008 

FINAL 
PROPOSED PLAN  

FOR LHAAP-32, FORMER TNT WASTE 
DISPOSAL PLANT 

 
ISSUED BY:  U.S. ARMY  

Longhorn Army Ammunition Plant 
Karnack, Texas 

00065775



Final Proposed Plan Page 1 of 9 
LHAAP-32  January 2008 

THE U.S ARMY ANNOUNCES 
PROPOSED PLAN FOR LHAAP-32 
 
In this Proposed Plan the U.S. Army 
presents its proposal for no action at 
LHAAP-32, a former trinitrotoluene 
(TNT) waste disposal plant at Longhorn 
Army Ammunition Plant (LHAAP).  The 
primary purpose of the Proposed Plan is to 
facilitate public involvement in the 
remedy selection process.  The Proposed 
Plan will provide the public with basic 
background information about 
LHAAP-32, recommend that no action is 
necessary to ensure the protection of 
human health and the environment and 
explain the rationale for recommending no 
action.  

The U.S. Army is issuing this Proposed 
Plan for public review, comment, and 
participation to fulfill part of its public 
participation responsibilities under 
Section 117(a), 113(k)(2)(B), and 
121(f)(1)(G) of the Comprehensive 
Environmental Response, Compensation, 
and Liability Act (CERCLA) of 1980 as 
amended by the Superfund Amendments 
and Reauthorization Act of 1986, and 
under Section 300.430(f)(2) of the 
National Oil and Hazardous Substances 
Pollution Contingency Plan (NCP).  This 
Proposed Plan summarizes information 
that can be found in greater detail in the 
Remedial Investigation Report, the Data 
Gaps Investigation Report, Final Site 
Evaluation Report, Installation-Wide 
Baseline Environmental Risk Assessment, 
and other supporting documents that are 
contained in the Administrative Record 
for LHAAP-32. The project management 
team, including the U.S. Army, U.S. 
Environmental Protection Agency 
(USEPA), and the Texas Commission on 
Environmental Quality (TCEQ), 
encourages the public to review these 
documents to gain a more comprehensive 
understanding of the environmental  

 

conditions at LHAAP-32,and also to 
review and comment on the 
recommendation for no action presented 
in this Proposed Plan. 

The U.S. Army, the lead agency for 
environmental response actions at  
LHAAP, is acting in partnership with 
USEPA Region 6 and TCEQ.  As the lead 
agency, the U.S. Army is charged with 
planning and implementing remedial 
actions at LHAAP.  Regulatory agencies 
assist the U.S. Army by providing 
technical support, project review, project 
comment, and oversight in accordance 
with the Federal Superfund law and the 
existing Federal Facilities Agreement. 

Dates to remember:  
MARK YOUR CALENDER 
 
PUBLIC COMMENT PERIOD: 
January 13, 2008 to February 14, 2008 
The U.S. Army will accept written comments on 
the Proposed Plan during the public comment 
period. 
 
PUBLIC MEETING: The U.S. Army will hold a 
public meeting to explain the Proposed Plan for 
LHAAP-32. Oral and written comments will be 
accepted at the meeting. The meeting will be held 
on January 29, 2008 from 6:30 p.m. to 8:30 p.m. at 
Karnack Community Center. 
 
For more information, see the Administrative 
Record at the following location: 
 
Marshall Public Library  
300 S. Alamo 
Marshall, Texas 75670 
Business Hours: Monday – Thursday (10:00 a.m. – 
8:00 p.m.) Friday – Saturday (10:00 a.m. – 5:00 
p.m.) 

For further information on LHAAP-32, please 
contact: 
Dr. Rose M. Zeiler 
Site Manager 
Longhorn Army Ammunition Plant  
P.O. Box 220 
Ratcliff, Arkansas, 72951 
Phone No.: 903.679.3192 
Direct No.: 479.635.0110 
E-mail address: rose.zeiler@us.army.mil 
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SITE BACKGROUND 

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

Caddo Lake, a large freshwater lake 
situated on the Texas-Louisiana border 
and a drinking water source for multiple 
communities, bounds LHAAP to the north 
and east. 

The U.S Army has transferred 
approximately 7,000 acres to the U.S. Fish 
and Wildlife Service (USFWS) for 
management as The Caddo Lake National 
Wildlife Refuge.  The property transfer 
process is continuing as response is 
completed at individual sites.   

Due to releases of chemicals from 
operation and maintenance activities at the 
facility, LHAAP was placed on the 
Superfund National Priorities List (NPL) 
on August 9, 1990.  Activities to 
remediate contamination associated with 
the listing of LHAAP as a Superfund site 
began in 1990.  After being listed on the 
NPL, the U.S. Army, the USEPA, and the 
Texas Water Commission (currently 
known as the TCEQ) entered into a 
CERCLA Section 120 Federal Facility 
Agreement (FFA) for remedial activities 
at LHAAP.  The FFA became effective 
December 30, 1991.  LHAAP operated 
until 1997 when it was placed on inactive 
status and classified by the U.S. Army 
Armament, Munitions, and Chemical 
Command as excess property.   

 
 

LHAAP-32 

LHAAP-32 was the TNT Waste Disposal 
Plant that operated from 1942 to 1945.  
The plant treated wastewater generated at 
the nearby TNT Production Area 
(LHAAP-29).  The wastewater was 
transferred to the disposal area through a 
6-inch wooden pipeline and stored in 
holding tanks until treated.  Wastewater 
was neutralized with sodium hydroxide 
and evaporated.  Condensate was 
collected, stored, and released via the 
“blue water” ditch to Goose Prairie Creek.  
The thickened and neutralized wastes 
were stored until burned at the Incinerator 
Facility located within LHAAP-32.  The 
remaining ashes were disposed at the Old 
Landfill (LHAAP-16) until early 1944, 
when an ash sluicing system was added to 
the LHAAP-32 treatment plant to dispose 
of the solids.  The resultant solids were 
conveyed by a ditch to Goose Prairie 
Creek.  This “blue water” ditch also 

Figure 1  Location of the Longhorn Army Ammunition Plant
Harrison County, Texas 
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carried acidic cooling water from the 
disposal plant to the Neutralizing Plant 
next to the Bulk Toluene Storage Area in 
LHAAP-29.  

SITE CHARACTERISTICS 

Between 1982 and 2005 several 
investigations were conducted in a phased 
approach to determine the nature and 
extent of contamination at LHAAP-32 
(Figure 2).  Media investigated included 
soil, groundwater, surface water, and 
sediment.   

Results of the initial investigations 
indicated elevated levels of metals at one 
soil sampling location and high levels of 
explosive constituents in the upper 0.5 
feet of soil at another sampling location.  
No significant contamination was detected 
in sediment or surface water.  

A human health risk assessment was 
conducted in 2002, which indicated 
unacceptable risk to a maintenance worker 
primarily from a high concentration of 
TNT detected in the former settling pond 
(Jacobs Engineering Group, Inc. [Jacobs], 
2002).  Because the unacceptable risk was 
caused by a single high detection of TNT, 
it was decided to resample that location 
and the area around it to confirm the 
previous results. 

In 2004, additional sampling of soil was 
conducted within the former settling pond 
where a high level of TNT was previously 
detected, to replicate and delineate the 
high TNT concentration (Shaw 
Environmental, Inc. [Shaw], 2005a).  Soil 
samples were also collected from the 
former treatment facility building to 
determine if a release occurred in the past.  
In addition, groundwater samples were 
collected from three monitoring wells at 
the site.  

The high detection of TNT in the soil was 
not replicated during the 2004 re-

sampling.  Results of the investigations 
indicated that only one soil sample located 
within the former settling pond had a 
significant detection of TNT; however, 
the TNT concentration was three orders of 
magnitude lower than previously detected 
in the area.  One subsurface soil sample 
collected from the northeastern corner of 
the former treatment building showed a 
significant detection of lead.  Migration of 
the soil contaminants at these isolated 
locations would be impeded due to the 
lithology of the soil, which consists of 
stiff clay at the site.   

Initial groundwater sampling results 
indicated that antimony, arsenic, and lead 
were detected above maximum 
contaminant levels (MCLs) in 
groundwater.  These chemicals are not 
related to past operations at LHAAP-32.  
Instead, they were suspected to be related 
to the turbidity of the groundwater 
samples.  In order to determine whether or 
not the chemicals were related to sample 
turbidity, Shaw re-sampled the wells 
using low-flow methods.  Re-sampling 
results confirmed that elevated metal 
levels were associated with high turbidity 
and not representative of groundwater 
conditions at the site.  No explosives were 
detected in any of the groundwater 
samples. 

SUMMARY OF SITE RISKS 

The most reasonably anticipated future 
use of this site is industrial/recreational as 
a national wildlife refuge.  This 
anticipated future use is based on a 
Memorandum of Agreement (U.S. Army, 
2004) between the USFWS and the U.S. 
Army in which is documented the transfer 
process of the LHAAP acreage to the 
USFWS to become the Caddo Lake 
National Wildlife Refuge.  Presently the 
Caddo Lake National Wildlife Refuge 
occupies over 7,000 acres of the former  
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installation.  The property must be kept as 
a national wildlife refuge unless there is 
an act of Congress that removes the 
parcel, or the land is exchanged in 
accordance with the National Wildlife 
Refuge System Act of 1966 and the 
National Wildlife Refuge System Act 
Amendments of 1974. 

Human Health Risks 

The baseline human health risk 
assessment was conducted for LHAAP-32 
to determine current and future effects of 
contaminants on human health and to 
support technical review and risk 
management decisions.   

The NCP, 40 Code of Federal Regulations 
Part 300, establishes a range of acceptable 
levels of cancer risk for Superfund sites 
that range between one in 10,000 and one 
in 1 million additional cancer cases if 
cleanup action is not taken at a site.  
Expressed in scientific notation, this 

translates to an acceptable risk range of 
1 × 10-4 to 1 × 10-6 over a defined period 
of exposure to site related contaminants. 

In addition to a cancer risk, chemical 
contaminants that are ingested, inhaled, or 
dermally absorbed may present non-
cancer hazards to different organs of the 
human body.  The non-cancer hazard or 
toxic effect is expressed as hazard index 
(HI).  USEPA considers an HI exceeding 
1.0 to be an unacceptable non-cancer 
hazard. 

During the risk assessment conducted by 
Jacobs (Jacobs 2002), cancer risk and the 
non-cancer HI were calculated for a 
current trespasser scenario and a future 
industrial worker scenario.  The trespasser 
was assumed to encounter surface soil 
only (0 to 0.5 feet below ground surface 
[bgs]).  The industrial maintenance 
worker was assumed to encounter both 
surface soil and subsurface soil (0 to 2 

Figure 2.  Site Location Map 
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feet below ground surface [bgs]).  The 
baseline human health risk assessment 
calculated the HI for the soil to be 35 for 
the current trespasser, and 230 for the 
future maintenance worker.  The cancer 
risk for the soil was 9.2 × 10-5 and 
1.2 × 10-3 for the trespasser and 
maintenance worker, respectively.  Both 
the HI and cancer risk were unacceptable 
for the future maintenance worker, due to 
the one high detection of TNT.  Non-
cancer hazard and cancer risk were 
acceptable for groundwater (Jacobs, 
2002). 

After the soil sampling effort of 2004-
2005, Shaw conducted a human health 
risk evaluation for a future residential 
receptor’s exposure to soil (Shaw, 2005b).  
The residential baseline human health risk 
assessment was conducted using data 
reported in the baseline human health risk 
assessment for industrial use (Jacobs, 
2002) and supplemented by data from 
more recent additional sampling events by 
Shaw (2005a).  The recent soil sampling 
did not replicate the extraordinarily high 
TNT concentration from the one location 
collected during the previous sampling 
effort, and all samples from the additional 
borings had very low or non-detected 
concentration of TNT.  It was therefore 
determined that elevated concentrations of 
TNT either do not exist or are so highly 
localized that they are unlikely to be 
encountered by humans.  Therefore, the 
LHAAP stakeholders determined that 
TNT data from the one location with a 
high TNT level should be eliminated from 
the risk assessment.  The analytical data 
for the additional samples (Shaw, 2005a) 
were included in the residential risk 
assessment (Shaw, 2005b) because it was 
considered representative of that location.  
The hypothetical future resident was 
assumed to encounter both surface and 
subsurface soil (0 to 15 feet bgs).  The 
estimated cancer risk for soil exposure for 

the hypothetical future resident is 2 × 10-5 
and the noncancer HI is 0.3; both values 
are within the acceptable risk range 
established by USEPA.   

Lead is unique among chemicals of 
concern at LHAAP-32 in that the USEPA 
does not evaluate lead toxicity using the 
non-cancer hazard approach.  The USEPA 
specifies a computer model to estimate the 
level of lead in blood of children through 
the first seven years of age.  If the 
estimated blood level exceeds a cutoff 
level (10 micrograms per deciliter 
[µg/dL]) in more than 5 percent of the 
population, the USEPA identifies lead as a 
chemical of concern.  The computer 
model was applied to the lead 
concentrations in both soil and 
groundwater at LHAAP-32 and the results 
estimated a blood concentration of 2.5 
µg/dL in less than 0.2 percent of the 
population, indicating that lead is not a 
chemical of concern for residential use of 
the LHAAP-32 site. 

Antimony, arsenic, and lead, were 
detected in groundwater above MCLs 
during previous sampling events.  The 
residential risk assessment for LHAAP-32 
indicated that the shallow groundwater 
does not meet Safe Drinking Water Act 
requirements and would not be acceptable 
for residential use.  However, the 
assessment was affected by uncertainties 
associated with the collection and analysis 
of groundwater samples.  Because 
previous groundwater samples were not 
collected using low-flow purging 
methods, it is probable that the samples 
contain metals adsorbed to suspended 
particles or in colloidal form.  Such 
suspended forms would tend to cause an 
overestimate of the concentration of 
dissolved chemicals and exceed the MCL 
values.  Re-sampling of groundwater 
utilizing the low flow method to reduce 
turbidity effects indicated that elevated 
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metal levels were associated with high 
turbidity and not representative of the 
groundwater at the site. 

Thus, no further action is recommended 
for this site. 

Ecological Risk 

The ecological risk for the site LHAAP-
32 was addressed in the installation-wide 
Baseline Ecological Risk Assessment 
(BERA) (Shaw, 2007).  For the BERA, 
the entire installation was divided into 
three large sub-areas (i.e., the Industrial 
Sub-Area, Waste Sub-Area, and Low 
Impact Sub-Area) for the terrestrial 
evaluation.  The individual sites at 
LHAAP were grouped into one of these 
sub-areas, which were delineated based on 
commonalities of historic use, habitat 
type, and spatial proximity to each other.  
The conclusions regarding the potential 
for chemicals detected at individual sites 
to adversely affect the environment must 
be made in the context of the overall 
conclusions of the sub-area in which the 
site falls.  Site LHAAP-32 lies within the 
Industrial Sub-Area.   
 
The BERA concluded that no 
unacceptable risk was present in the 
Industrial Sub-Area (Shaw, 2007) and 
therefore, no further action is needed at 
LHAAP-32 for the protection of 
ecological receptors. 
 
The land on which LHAAP-32 is located 
is excess to the Army’s needs and is 
intended for transfer to USFWS for 
incorporation into the Caddo Lake 

National Wildlife Refuge.  Future 
anticipated use is consistent with a 
residential/recreational level of exposure. 

RECOMMENDATION 

No action is proposed for this site.  This 
recommendation is based on the existing 
data and determination of no unacceptable 
risk to human health.  A Record of 
Decision (ROD) based on this 
recommendation will allow this site to be 
removed from the list of LHAAP 
environmental sites requiring additional 
effort by the U.S. Army.  The 
recommendation for no action is 
consistent with the criteria required under 
CERCLA. 

COMMUNITY PARTICIPATION 

The U.S. Army, USEPA, and TCEQ 
provide information regarding LHAAP-32 
through public meetings, the Admini-
strative Record file for the facility, and 
announcements published in the 
Shreveport Times and Marshall News 
Messenger newspapers.  The public is 
encouraged to gain a more comprehensive 
understanding of the site.   

The dates for the public comment period, 
the date, location, and time of the public 
meeting, and the locations of the Admini-
strative Record files are provided on the 
front page of this Proposed Plan. 

Any significant changes to the Proposed 
Plan, as presented in this document, will 
be identified and explained in the ROD. 
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Primary Reference Documents for LHAAP-32 

Jacobs, 2001, Final Remedial Investigation Report (Volume 1-3) for the Group 2 Sites: 12, 17, 18/24, 29, and 32, at 
the LHAAP, Karnack, Texas, April.  

Jacobs, 2002, Final Baseline Human Health and Screening Ecological Risk Assessment for the Group 2 Sites, Sites 
12, 17, 18/24, 29, 32, and 49, Harrison Bayou and Caddo Lake, LHAAP, Karnack, Texas, August.  

Shaw, 2005a, Draft Final Data Gaps Investigation Report, Longhorn Army Ammunition Plant, Karnack, Texas, May. 
 
Shaw, 2005b, Final Site Evaluation Report, LHAAP-32, Former TNT Waste Disposal Plant, Longhorn Army 
Ammunition Plant, Karnack, Texas, November. 
 
Shaw, 2007, Installation-Wide Baseline Ecological Risk Assessment, Longhorn Army Ammunition Plant, Karnack, 
Texas, Volume 1: Step 3 Report; Houston, Texas, November. 

United States Army, 2004, Memorandum of Agreement Between the Department of the Army and the Department of 
the Interior for the Interagency Transfer of Lands at the Longhorn Army Ammunition Plant for the Caddo Lake 
National Wildlife Refuge, Harrison County, Texas, signed by the Department of the Interior on April 27, 2004 and 
the Army on April 29, 2004. 

00065782



Final Proposed Plan Page 8 of 9 
LHAAP-32  January 2008 

GLOSSARY OF TERMS 
 
Administrative Record — The body of reports, official 
correspondence, and other documents that establish the 
official record of the analysis, cleanup, and final closure 
of a CERCLA site. 
 
Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) — This 
law authorizes the Federal Government to respond 
directly to releases (or threatened releases) of hazardous 
substances that may be a danger to public health, 
welfare, or the environment.  The U.S. Army currently 
has the lead responsibility for these activities. 
 
Environmental Media — A major environmental 
category that surrounds or contacts humans, animals, 
plants, and other organisms (e.g., surface water, ground 
water, soil or air) and through which chemicals or 
pollutants move. 
 
Exposure — Contact of an organism with a chemical or 
physical agent.  Exposure is quantified as the amount of 
the agent available at the exchange boundaries of the 
organism (e.g., skin, lung, digestive tract, etc.) and 
available for absorption.  
 
Groundwater — Underground water that fills pores in 
soil or openings in rocks to the point of saturation.   
 
Remedial Action — The actual construction or 
implementation phase of a Superfund site cleanup that 
follows remedial design. 
 
Superfund — The common name used for CERCLA; 
also referred to as the Trust Fund.  The Superfund 
Program was established to help fund cleanup of 
hazardous waste sites.  It also allows legal action to 
force those responsible for sites to clean them up. 
 
 

ACRONYMS AND ABBREVIATIONS 
 
bgs below ground surface 
BERA Baseline Ecological Risk 

Assessment 
CERCLA Comprehensive Environmental 

Response, Compensation, and 
Liability Act 

FFA Federal Facility Agreement 
HI  hazard index 
Jacobs  Jacobs Engineering, Inc. 
LHAAP Longhorn Army Ammunition Plant 
MCL maximum contaminant levels 
NCP National Oil and Hazardous 

Substances Pollution Contingency 
Plan  

NPL  National Priorities List 
ROD  record of decision 
Shaw  Shaw Environmental, Inc. 
TCEQ Texas Commission on 

Environmental Quality 
TNT trinitrotoluene 
USEPA U.S. Environmental Protection 

Agency 
USFWS U.S. Fish and Wildlife Service 
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USE THIS SPACE TO WRITE YOUR COMMENTS 
 
Your input on the Proposed Plan for the LHAAP-32 is important to the U.S. Army.  Comments provided by 
the public are valuable in helping the U.S. Army select a final remedy for the site. 
 
You may use the space below to write your comments, then fold and mail to Dr. Rose M. Zeiler, P. O. Box 
220, Ratcliff, Arkansas 72951.  Comments must be postmarked by February 14, 2008.  If you have questions 
about the comment period, please contact Dr. Rose M. Zeiler at  903.679.3192 or directly at 479.635.0110.  
Those with electronic communications capabilities may submit their comments to the U.S. Army via Internet at 
the following e-mail address: rose.zeiler@us.army.mil 
 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
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THE U.S ARMY ANNOUNCES 
PROPOSED PLAN FOR LHAAP-48 
AND LHAAP-35C (53) 
In this Proposed Plan the U.S. Army 
presents its proposal for no action at 
LHAAP-48, formerly known as the 
Y-Area, and LHAAP-35C (53), a former 
static test area at Longhorn Army 
Ammunition Plant (LHAAP).  The 
primary purpose of the Proposed Plan is to 
facilitate public involvement in the 
remedy selection process.  The Proposed 
Plan will provide the public with basic 
background information about LHAAP-48 
and LHAAP-35C (53), recommend that 
no action is necessary to ensure the 
protection of human health and the 
environment, and explain the rationale for 
recommending no action.  

The U.S. Army is issuing this Proposed 
Plan for public review, comment, and 
participation to fulfill part of its public 
participation responsibilities under 
Sections 117(a), 113(k)(2)(B), and 
121(f)(1)(G) of the Comprehensive 
Environmental Response, Compensation, 
and Liability Act (CERCLA) of 1980 as 
amended by the Superfund Amendments 
and Reauthorization Act of 1986, and 
Section 300.430(f)(2) of the National Oil 
and Hazardous Substances Pollution 
Contingency Plan (NCP).  This Proposed 
Plan summarizes information that can be 
found in greater detail in the Remedial 
Investigation Report (Jacobs Engineering 
Group [ Jacobs], 2002), Data Gaps 
Investigation Report (Shaw 
Environmental, Inc. [Shaw], 2007a), Site 
Evaluation Report  (Shaw, 2007b), the 
Installation-Wide Baseline Ecological 
Risk Assessment (Shaw, 2007c), and 
other supporting documents that are 
contained in the Administrative Record 
for LHAAP-48 and LHAAP-35C (53).  
The project management team, including 
the U.S. Army, U.S. Environmental 

Protection Agency (USEPA), and the 
Texas Commission on Environmental 
Quality (TCEQ), encourages the public to 
review these documents to gain a more 
comprehensive understanding of the 
environmental conditions at LHAAP-48 
and LHAAP-35C (53), and also to review 
and comment on the recommendation for 
no action presented in this Proposed Plan. 
The U.S. Army, the lead agency for 
environmental response actions at 
LHAAP, is acting in partnership with 
USEPA Region 6 and TCEQ.  As the lead 
agency, the U.S. Army is charged with 
planning and implementing remedial 
actions at LHAAP.  Regulatory agencies 
assist the U.S. Army by providing 
technical support, project review, project 
comment, and oversight in accordance 

For further information on LHAAP-48 and 
LHAAP-35C (53), please contact: 
Dr. Rose M. Zeiler 
Site Manager 
Longhorn Army Ammunition Plant  
P.O. Box 220 
Ratcliff, Arkansas, 72951 
Phone No.: 903.679.3192 
Direct No.: 479.635.0110 
E-mail address: rose.zeiler@us.army.mil 

Dates to remember:  
MARK YOUR CALENDER 
 
PUBLIC COMMENT PERIOD: 
January 13, 2008 to February 14, 2008 
The U.S. Army will accept written comments on the 
Proposed Plan during the public comment period. 
 
PUBLIC MEETING: The U.S. Army will hold a 
public meeting to explain the Proposed Plan for 
LHAAP-48 and LHAAP-35C (53). Oral and written 
comments will be accepted at the meeting. The 
meeting will be held on January 29, 2008 from 6:30 
p.m. to 8:30 p.m. at Karnack Community Center. 
 
For more information, see the Administrative Record 
at the following location: 
 
Public Library 
Marshall Public Library 
300 S. Alamo 
Marshall, Texas 75670 
Business Hours: Monday – Thursday (10:00 a.m. – 
8:00 p.m.), Friday – Saturday (10:00 a.m. – 5:00 p.m.) 
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with the Federal Superfund law and the 
existing Federal Facilities Agreement. 

SITE BACKGROUND 
LHAAP is located in central-east Texas in 
the northeastern corner of Harrison 
County (Figure 1).  The installation 
originally occupied approximately 8,500 
acres between State Highway 43 at 
Karnack, Texas, and the western shore of 
Caddo Lake.  The nearest cities are 
Marshall, Texas, approximately 14 miles 
to the southwest, and Shreveport, 
Louisiana, approximately 40 miles to the 
southeast. 

Caddo Lake, a large freshwater lake 
situated on the Texas-Louisiana border 
and a drinking water source for several 
neighboring Louisiana communities, 
bounds LHAAP to the north and east. 

The U.S. Army has transferred 
approximately 7,000 acres to the USFWS 
for management as The Caddo Lake 
National Wildlife Refuge.  The property 
transfer process is continuing as 
environmental response efforts are 
completed at individual sites.   

Due to releases of chemicals from 
operation and maintenance activities at the 
facility, LHAAP was placed on the 
Superfund National Priorities List (NPL) 
on August 9, 1990.  Activities to 
remediate contamination associated with 
the listing of LHAAP as a Superfund site 
began in 1990.  After being listed on the 
NPL, the U.S. Army, the USEPA, and the 
Texas Water Commission (currently 
known as the TCEQ) entered into a 
CERCLA Section 120 Federal Facility 
Agreement (FFA) for remedial activities 
at LHAAP.  The FFA became effective 
December 30, 1991.  LHAAP operated 
until 1997 when it was placed on inactive 
status and classified by the U.S. Army 
Armament, Munitions, and Chemical 
Command as excess property. 

 
 
 
 
The two sites discussed in this Proposed 
Plan have been identified to have potential 
environmental concerns.  The most 
reasonably anticipated future use of 
LHAAP-48 and LHAAP-35C (53) is 
industrial or recreational as a national 
wildlife refuge.  This anticipated future 
use is based on a Memorandum of 
Agreement (U.S. Army, 2004) between 
the USFWS and the U.S. Army in which 
the transfer process of the LHAAP 
acreage to USFWS is documented, to 
become the Caddo Lake National Wildlife 
Refuge.  Presently the Caddo Lake 
National Wildlife Refuge occupies over 
7,000 acres of the former installation.  The 
property must be kept as a national 
wildlife refuge unless there is an act of 
Congress that removes the parcel or the 
land is exchanged in accordance with the 
National Wildlife Refuge System Act of 
1966 and the National Wildlife Refuge 
System Act Amendments of 1974. 

Figure 1.  Location of the Longhorn Army Ammunition Plant
Harrison County, Texas 
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A site description, site characteristics, and 
a summary of site risks are provided 
below separately for each site, followed 
by a recommendation for the sites.  The 
location of sites LHAAP-48 and LHAAP-
35C (53) are depicted in Figure 2. 

LHAAP-48  
LHAAP-48, also known as the Y-Area, 
covers an area of approximately 16 acres.  
The center of the site is located at the 
intersection of Yoakum Drive and Starr 
Ranch Road.  LHAAP-48 was built during 
the construction of Plant 3 (1953-1955) 
and was used for the production of 

igniters and illumination devices.  
LHAAP-48 was active until about 1997.  
There were nine waste process sumps and 
three waste rack sumps associated with 
this area. 

LHAAP-48 Site Characteristics  
LHAAP-48 is located in the east-central 
portion of LHAAP (Figure 2). The 
surface features at LHAAP-48 include 
asphalt-paved roads and parking areas 
around the buildings.  The perimeter of 
LHAAP-48 is a mixture of heavily 
wooded areas and grasslands.  The 
topography slopes gently to the southeast  

 
 Figure 2.  Site Location Map 
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and surface runoff from the northern part 
of the site enters a drainage ditch leading 
to Central Creek to the south.  Runoff 
from the southern portion of LHAAP-48 
eventually enters Central Creek to the 
southeast, which drains to Caddo Lake.  
Groundwater flow at the site has a general 
south and southeast flow direction. 

Soil and groundwater were sampled in a 
phased manner between 1991 and 2005 to 
determine the nature and extent of 
contamination.   

Soil samples were analyzed for some or 
all of the following during various phases 
of investigation: volatile organic 
compounds (VOCs), semivolatile organic 
compounds (SVOCs), metals, explosive 
compounds, pesticides, polychlorinated 
biphenyls (PCBs), dioxins/furans, and 
perchlorate.  

Soil samples were collected at several 
locations and depths including the areas 
surrounding the sumps.  Detected 
compounds in soil included VOCs, 
SVOCs, metals, PCBs, pesticides, and 
dioxins/furans.  A human health risk 
assessment conducted in 2003 indicated 
no unacceptable cancer risk or non-cancer 
hazard to a future maintenance worker or 
trespasser from the detected compounds in 
the soil (Jacobs, 2003). 

Six monitoring wells were installed at the 
site for the purposes of collecting 
groundwater data.  Five wells with 
stainless steel screens were installed in 
1994 in the shallow groundwater-bearing 
zone.  One well was installed in 2004 in 
the intermediate zone with a polyvinyl 
chloride (PVC) screen.  Groundwater 
samples were collected from 1994 to 2005 
and analyzed for some or all of the 
following during the various sampling 
events: VOCs, SVOCs, metals, explosive 
compounds, pesticides, PCBs, 
dioxins/furans, and perchlorate.   

In 2003, a human health risk assessment 
indicated unacceptable risk from 
groundwater to a maintenance worker, 
primarily from thallium and dioxins 
detected in the early sampling rounds 
(Jacobs, 2003).  Other metals, including 
arsenic, antimony, chromium, and lead 
were detected in groundwater in the initial 
sampling round above their associated 
maximum contaminant level (MCL).  An 
MCL is a national primary drinking water 
standard.   

Prior to 2003, groundwater samples were 
collected with methods that could agitate 
the water and cause particulates (solids) to 
be drawn into the well and become 
suspended in the water.  If a water sample 
contained particulates (high turbidity), 
then the total concentration of the 
compound from both the water and the 
particulate matter would be provided.  
Turbid samples can indicate an elevated 
concentration of a compound that is not 
representative of the actual concentration 
in the groundwater.  Turbid samples may 
be filtered to reduce the suspended 
particulates in the water to more 
accurately represent the compound’s 
concentration in the water. 

In 2004, as part of a data gaps 
investigation, additional groundwater 
samples were collected using a low-flow 
sampling method to reduce the turbidity in 
samples (Shaw, 2007a).  Samples were 
collected from two shallow zone wells 
and one intermediate zone well and 
analyzed for thallium, dioxin/furans, and 
perchlorate.  In 2005, additional 
groundwater samples were collected and 
analyzed for VOCs, metals, 
dioxins/furans, and perchlorate (Shaw, 
2007b).   

Metals detected above their MCL prior to 
2004 were not detected or were detected 
at levels below their associated MCL in 
subsequent sampling events in both 
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filtered and unfiltered samples collected 
with the low-flow sampling method, with 
the exception of chromium (Shaw, 2007a, 
2007b).   

In 2004, chromium was detected in two 
shallow zone wells in unfiltered samples 
at concentrations that exceeded the MCL 
of 100 micrograms per liter (µg/L) (Shaw, 
2007b).  Corrosion of the stainless steel 
well screens and particulates in the water 
are suspected to have caused these 
readings to be elevated.  In May 2005, an 
additional sampling event was conducted 
to collect and analyze filtered and 
unfiltered samples to determine the 
influence of particulates (turbidity) on the 
sample results.  After the samples were 
filtered, the chromium levels were 
reduced (e.g., from 2,510 µg/L to 60.7 
µg/L and 715 µg/L to 379 µg/L) (Shaw, 
2007b).  The detection of chromium 
exceeding the MCL in only one shallow 
well (LHSMW62) for the filtered samples 
was thought to be related to suspended 
sediments with the origin of chromium 
being from corrosion of stainless steel 
well screens.   

In September 2006, a new PVC-screened 
well (48WW02) was installed near 
LHSMW62.  Chromium concentrations in 
the groundwater from the new PVC well 
were below the MCL, which indicates that 
corroded stainless steel well screen 
materials were the source of the elevated 
chromium results (Shaw, 2007b). 

SVOCs, explosive compounds, pesticides, 
or PCBs were not detected or were 
detected at low levels in the groundwater 
samples in all sampling rounds.  

The only detected VOC to exceed the 
MCL was trichloroethene (TCE) in a 1996 
sampling round with a concentration of 
9 µg/L, which exceeds the MCL for TCE 
of 5 µg/L.  However, since 1998, TCE has 
not been detected.   

Dioxin/furan compounds were detected in 
all the sampling rounds.  Dioxin/furans 
are a family of compounds comprised of 
individual compounds called congeners.  
To evaluate dioxins, a 2,3,7,8- 
tetrachlorodibenzo-p-dioxin (TCDD) 
toxicity equivalent quotient (TEQ) 
concentration is calculated using toxicity 
equivalent factors (TEFs) for the 
individual congeners (Van den Berg, et 
al., 1998).  (See Glossary of Terms for 
further explanation.)  The 2,3,7,8-TCDD 
TEQ is compared to the MCL for 2,3,7,8-
TCDD of 30 picograms per liter (pg/L).  
The calculated 2,3,7,8-TCDD TEQ based 
on all sampling data was below the MCL 
(Shaw, 2007b).   

Perchlorate was not detected in 
groundwater at LHAAP-48.   

Summary of LHAAP-48 Risks 
Risks to human health (industrial workers 
and residential users) and to ecological 
receptors were evaluated and are 
discussed below. 

Human Health Risks 
Soil 
The Remedial Investigation Report 
(Jacobs, 2002) and the Baseline Human 
Health Risk Assessment and Screening 
Ecological Risk Assessment (Jacobs, 
2003) evaluated the data through 1998 for 
LHAAP-48 to determine current and 
future effects of contaminants on human 
health, and to support technical review 
and risk management decisions.  An 
industrial risk assessment evaluates the 
risk to a worker who is not residing at the 
site, while residential risk evaluates the 
potential exposure for a resident.  Thus, 
the baseline residential human health risk 
assessment presents a more conservative 
approach than an industrial risk 
assessment.  As part of the Site Evaluation 
Report (Shaw, 2007b), a baseline human 
health risk assessment was conducted for 
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LHAAP-48 to determine the effects of 
contaminants in groundwater and soil for 
a hypothetical future residential user.  The 
baseline residential human health risk 
assessment (Shaw, 2007c) was conducted 
using data reported in the baseline human 
health risk assessment for industrial use 
(Jacobs, 2002) supplemented by data from 
subsequent sampling events (Shaw, 
2007a, 2007b).  

The NCP, 40 Code of Federal Regulations 
Part 300, established a range of acceptable 
levels of cancer risk for Superfund sites.  
These values range between a higher risk 
of one in 10,000 and a lower risk of one in 
1 million additional cancer cases if 
cleanup action is not taken at a site.  
Expressed in scientific notation, this 
translates to an acceptable risk range of 
1 × 10-4 to 1 × 10-6 over a defined period 
of exposure to site-related contaminants.  

In addition to a cancer risk, chemical 
contaminants that are ingested, inhaled, or 
dermally absorbed may present non-
cancer hazards to different organs of the 
human body.  The non-cancer hazard of 
toxic effect is expressed as a hazard index 
(HI).  USEPA considers an HI exceeding 
1.0 to be an unacceptable non-cancer 
hazard.  

The human health risk assessment for a 
future industrial worker indicated 
acceptable cancer risk and non-cancer 
hazard from the soil within 0-2 feet bgs at 
LHAAP-48.  The calculated risk was 
within the acceptable range at 1.4 × 10-5 
and the HI of 0.088 was less than 1 
(Jacobs, 2003).   

The risk to future residents from soil was 
evaluated using data collected prior to the 
Jacobs (2003) industrial risk assessment.  
Results of the assessment of risk to 
hypothetical residents from exposure to 
chemicals in soil at LHAAP-48 indicate 
that cumulative potential risks are within 

the acceptable range, with the cancer risk 
of 6 × 10-5  and the HI of 0.4 was less 
than 1 (Shaw, 2007b), even though 
estimated risks associated with dioxins 
and vinyl chloride exceed 1 × 10-6.  A risk 
management approach to take no further 
action at LHAAP-48 meets the Risk 
Reduction Standard 3 requirement that the 
cumulative excess cancer risk to exposed 
populations (including sensitive 
subgroups) shall not be greater than 1 × 
10-4 [30 TAC §335.563(b)].   

Groundwater 
The groundwater was determined to pose 
an unacceptable cancer risk of 1.3 × 10-4 
and an unacceptable HI of 36 to the future 
maintenance worker under the industrial 
use scenario.  Approximately 95 percent 
of the total groundwater cancer risk for an 
industrial user (1.2 × 10-4) was from 
2,3,7,8-TCDD. Thallium generated an HI 
of 25 and accounted for approximately 
69 percent of the groundwater HI (Jacobs, 
2003). 

Additional groundwater sampling 
conducted at LHAAP-48 in 2004 and 
2005 suggests that elevated concentrations 
of dioxins/furans and metals were due to 
the high turbidity of the groundwater 
samples.  Metals, including thallium, 
arsenic, antimony, and lead were not 
detected or were detected at levels below 
their associated MCL when samples (both 
unfiltered and filtered) were collected 
with the low-flow sampling method 
(Shaw, 2007a, 2007b).  Dioxins were also 
not detected or detected at low 
concentrations, and the calculated 2,3,7,8-
TCDD TEQ was below the MCL (Shaw, 
2007b). 

Chromium was detected at concentrations 
above the MCL in the low-flow unfiltered 
samples from two stainless steel wells 
(Shaw, 2007b).  After filtering the 
samples, chromium only exceeded the 
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MCL in one well.  The groundwater 
results (unfiltered and filtered) from the 
new PVC-screened well did not have 
detections of chromium above the MCL 
(Shaw, 2007b).  Thus, it can be concluded 
that the source of the isolated high 
chromium readings in the groundwater 
was corrosion of the stainless steel well 
components, and the groundwater in the 
area meets the requirements of the Safe 
Drinking Water Act.   

The other contaminants, including 
dioxins/furans associated with human 
health risk in the industrial risk 
assessment (Jacobs, 2003), were either not 
detected or were below MCLs.   

Therefore, no action is necessary at 
LHAAP-48 due to a future residential 
user’s exposure to soil or groundwater. 

Ecological Risk 
The ecological risk for the site LHAAP-
48 was addressed in the installation-wide 
Baseline Ecological Risk Assessment 
(BERA) (Shaw, 2007c).  For the BERA, 
the entire installation was divided into 
three large sub-areas (i.e., the Industrial 
Sub-Area, Waste Sub-Area, and Low 
Impact Sub-Area) for the terrestrial 
evaluation.  The individual sites at 
LHAAP were grouped into one of these 
sub-areas, which were delineated based on 
commonalities of historic use, habitat 
type, and spatial proximity to each other.  
The conclusions regarding the potential 
for chemicals detected at individual sites 
to adversely affect the environment must 
be made in the context of the overall 
conclusions of the sub-area in which the 
site falls.  Site LHAAP-48 lies within the 
Industrial Sub-Area.   
 
The BERA concluded that no 
unacceptable risk was present in the 
Industrial Sub-Area (Shaw, 2007c) and 
therefore, no further action is needed at 

LHAAP-48 for the protection of 
ecological receptors. 
 
LHAAP-35C (53) 
LHAAP-35C (53) was a former static test 
area used for testing of illumination 
devices and static test firing of rocket 
motors and covers an area of 
approximately 40.3 acres.  Structures for 
this site included a test tunnel and a data 
acquisition system for flares, rocket motor 
test stands of earth and concrete, and 
conditioning facilities for reproducing 
arctic and tropical temperatures.  The site 
was active through 1998.  Four waste 
process sumps were associated with this 
area (Jacobs, 2002). 

LHAAP-35C (53) Site Characteristics  
LHAAP-35C (53) is located in the east-
central portion of LHAAP (Figure 2).  
The surface features at LHAAP-35C (53) 
include a mixture of asphalt-paved roads 
and parking areas around the former 
structures in the area.  Central Creek 
borders the site to the northwest and 
Harrison Bayou borders the site to the 
southeast.  Surface drainage flows 
predominantly to the southeast.  
Groundwater flow at the site has a general 
northeast direction. 

Soil and groundwater were sampled in a 
phased manner between 1982 and 2005 to 
determine the nature and extent of 
contamination.   

Soil samples were analyzed for some or 
all of the following during the various 
phases of investigation:  VOCs, SVOCs, 
metals, explosive compounds, pesticides, 
PCBs, and dioxins/furans. Detected 
compounds in soil included VOCs, 
SVOCs, metals, pesticides, and 
dioxins/furans.  A human health risk 
assessment conducted in 2003 indicated 
no unacceptable cancer risk or non-cancer 
hazard to a future maintenance worker 
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from the detected compounds in the soil 
(Jacobs, 2003). 

Six monitoring wells were installed at the 
site for the purpose of collecting 
groundwater data.  One well was installed 
in 1982 in the shallow groundwater 
bearing zone.  In 1994, five wells were 
installed with one in the intermediate zone 
and four in the shallow zone (Jacobs, 
2002).  The wells were completed with 
stainless steel screens.  Seven temporary 
wells constructed of PVC materials were 
installed in 2003 in the shallow zone 
(Plexus, 2005).  Groundwater samples 
were collected from 1982 to 2005 and 
analyzed for some or all of the following 
during the various sampling events:  
VOCs, SVOCs, metals, explosive 
compounds, pesticides, PCBs, 
dioxins/furans, total petroleum 
hydrocarbons, cyanide, and perchlorate.   

Detected compounds in the water included 
metals, VOCs, SVOCs, dioxins/furans, 
and explosives.  In 2003, a human health 
risk assessment indicated unacceptable 
risk from groundwater to a maintenance 
worker, primarily from thallium in the 
early sampling rounds (Jacobs, 2003). 
Other metals, including arsenic, lead, 
antimony, thallium, and chromium were 
detected above their associated MCL.   

As discussed in the LHAAP-48 section, 
sampling methods used prior to 2003 
could cause turbid samples.  In 
2003/2004, temporary PVC wells were 
installed to determine if there was a 
potential source of chromium 
contamination at the site (Plexus, 2005).  
Many of the groundwater samples had 
high turbidity readings and were filtered 
prior to analysis.  Chromium was not 
detected in these samples (Plexus, 2005).   

In 2004 and 2005, additional groundwater 
samples were collected using a low-flow 
sampling method to reduce the turbidity in 

samples (Shaw, 2007a, 2007b).  These 
samples were collected from five shallow 
wells and one intermediate well and 
analyzed for VOCs, metals, dioxin/furans, 
and perchlorate.  Groundwater samples 
were also collected in 2005 from three of 
the temporary wells and were analyzed for 
VOCs and metals to determine if 
chromium and VOCs were pervasive at 
the site (Shaw, 2007b).   

The 2004/2005 sampling using low-flow 
methods did not detect thallium above its 
MCL in filtered or unfiltered samples 
(Shaw, 2007a, 2007b; Plexus, 2005).  
Chromium was only detected once in an 
unfiltered sample at a concentration of 
171 µg/L.  After filtering the sample, 
chromium had an estimated (J qualified) 
concentration of 3.37J µg/L, which is well 
below the MCL of 100 µg/L (Shaw, 
2007b).  This indicates that the elevated 
chromium concentration in the unfiltered 
sample was due to the turbidity of the 
sample.  The suspended solids in the 
water were likely to have originated from 
the corrosion of stainless steel well 
materials indicated by the elevated 
concentrations of metals associated with 
stainless steel, such as nickel (Shaw, 
2007b).  Additional evidence that 
chromium is not a site-related chemical at 
the site was provided by Jacobs (2002) 
and Plexus (2005).  These studies indicate 
that a source of chromium is not present 
in the site soils. 

Detection of metals appears to be sporadic 
or to marginally exceed MCLs, appears to 
be related to the poor quality of the 
samples (turbidity), and not representative 
of the groundwater in the surrounding 
soil.  Metals in the groundwater do not 
pose a current threat to human health 
(Shaw, 2007b). 

SVOCs, explosive compounds, pesticides, 
perchlorate, or PCBs were not detected or 
were detected at low levels in the 
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groundwater samples in all sampling 
rounds.  

VOCs, including TCE,1,2-dichloroethane, 
and bis(2-ethylhexyl)phthalate were 
detected in groundwater in the early 
sampling rounds prior to 1998 at 
concentrations above their MCLs.  In 
2003/2004, temporary wells were installed 
to determine the presence or absence of 
VOCs that were detected in the early 
sampling round.  A few VOCs were 
detected at low concentrations below 
MCLs in the 2003/2004 sampling event 
(Plexus, 2005).  Sampling to verify the 
presence of contaminants above MCLs 
did not confirm earlier detections (Plexus, 
2005).  In later sampling rounds, VOCs 
were not detected or were detected at 
levels below their MCLs (Shaw, 2007a, 
2007b) with the exception of TCE in one 
temporary well where TCE was detected 
at 5.01 µg/L, marginally above the MCL 
of 5 µg/L (Shaw, 2007b).   

Dioxin/furan compounds were detected in 
all the sampling rounds.  The calculated 
2,3,7,8-TCDD TEQ based on all sampling 
data was below the MCL of 30 pg/L 
(Shaw, 2007b) (see LHAAP-48 for 
discussion on TEQ).   

Summary of LHAAP-35C (53) Risks 
Risks to human health (industrial and 
residential user) and to ecological 
receptors were evaluated and are 
discussed below. 
Human Health Risks 
Soil 
The Remedial Investigation Report 
(Jacobs, 2002), and the Baseline Human 
Health Risk Assessment and Screening 
Ecological Risk Assessment (Jacobs, 
2003) evaluated the data for LHAAP-35C 
(53) through 1998 to determine current 
and future effects of contaminants on 
human health, and to support technical 
review and risk management decisions.  

An industrial risk assessment evaluates 
the risk to a worker who is not residing at 
the site, while residential risk evaluates 
the potential exposure for a resident.    As 
part of the Site Evaluation Report (Shaw, 
2007b), a baseline human health risk 
assessment was conducted for LHAAP-
35C (53) to determine the effects of 
contaminants in groundwater and soil for 
a hypothetical future residential user.  The 
baseline residential human health risk 
assessment (Shaw, 2007c) was conducted 
using data reported in the baseline human 
health risk assessment for industrial use 
(Jacobs, 2002) supplemented by data from 
sampling events conducted by Shaw in 
2005 and 2006.  Detected compounds 
were screened as required by TCEQ 
guidance to determine if they were a 
chemical of potential concern to a future 
residential user.   

The NCP, 40 Code of Federal Regulations 
Part 300, established a range of acceptable 
levels of cancer risk for Superfund sites.  
These values range between a higher risk 
of one in 10,000 and a lower risk of one in 
1 million additional cancer cases if 
cleanup action is not taken at a site.  
Expressed in scientific notation, this 
translates to an acceptable risk range of 
1 × 10-4 to 1 × 10-6 over a defined period 
of exposure to site related contaminants.  

In addition to cancer risk, chemical 
contaminants that are ingested, inhaled, or 
dermally absorbed may present non-
cancer hazards to different organs of the 
human body.  The non-cancer hazard of 
toxic effect is expressed as an HI.  
USEPA considers an HI exceeding 1.0 to 
be an unacceptable non-cancer hazard.  

The human health risk assessment for a 
future industrial worker indicated 
acceptable cancer risk and non-cancer 
hazard from soil at LHAAP-35C (53).  
The calculated risk for an industrial 
worker was within the acceptable range at 
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1.2 × 10-5 and the noncancer HI was 0.053 
(Jacobs, 2003).   

The risk to future residents from soil was 
evaluated using data collected prior to the 
Jacobs (2003) industrial risk assessment.  
Results of the assessment of risk to 
hypothetical residents from exposure to 
chemicals in soil at LHAAP-35C (53) 
indicate that potential risks are within the 
acceptable range with a cancer risk of 
8 × 10-6 and the HI of 0.3 was less than 1 
(Shaw, 2007b), even though estimated 
risks associated with dioxins exceed 
1 × 10-6.   

A risk management approach to take no 
further action at LHAAP-35C (53) meets  
the Risk Reduction Standard 3 
requirement that the cumulative excess 
cancer risk to exposed populations 
(including sensitive subgroups) shall not 
be greater than 1 × 10-4 [30 TAC 
§335.563(b)]. 

Groundwater 
The groundwater was determined to have 
a cancer risk within the acceptable range 
at 8 × 10-5 and an unacceptable noncancer 
hazard with an HI of 22 to the future 
maintenance worker under the industrial 
use scenario (Jacobs, 2003).  Thallium 
generated an HI of 22 and accounted for 
approximately 99 percent of the 
groundwater HI (Jacobs, 2003).  In 
subsequent samples collected by low-flow 
methods (used to minimize turbidity), 
thallium concentrations were below the 
MCL (Shaw, 2007b).  Compounds that 
were detected in early sampling rounds 
were either not detected or were detected 
at low concentrations below or marginally 
above their MCLs.  Thus, contaminants in 
groundwater associated with human 
health risk in previous industrial risk 
assessments were either not detected or 
were below MCLs.   

Therefore, no action is necessary at 
LHAAP-35C (53) due to a future 
residential or industrial user’s exposure to 
soil or groundwater. 

Ecological Risk 
The ecological risk for the site LHAAP-
35C (53) was addressed in the 
installation-wide Baseline Ecological Risk 
Assessment (BERA) (Shaw, 2007c).  For 
the BERA, the entire installation was 
divided into three large sub-areas (i.e., the 
Industrial Sub-Area, Waste Sub-Area, and 
Low Impact Sub-Area) for the terrestrial 
evaluation.  The individual sites at 
LHAAP were grouped into one of these 
sub-areas, which were delineated based on 
commonalities of historic use, habitat 
type, and spatial proximity to each other.  
The conclusions regarding the potential 
for chemicals detected at individual sites 
to adversely affect the environment must 
be made in the context of the overall 
conclusions of the sub-area in which the 
site falls.  Site LHAAP-35C (53) lies 
within the Industrial Sub-Area.   
 
The BERA concluded that no 
unacceptable risk was present in the 
Industrial Sub-Area (Shaw, 2007c) and 
therefore, no further action is needed at 
LHAAP-35C (53) for the protection of 
ecological receptors. 
 
RECOMMENDATION 
No action is proposed for both 
LHAAP-48 and LHAAP-35C (53).  This 
recommendation is based on the existing 
data and determination of no unacceptable 
risk to human health, and compliance with 
the MCLs.  Because there are no 
unacceptable risks, and chemicals in 
groundwater have concentrations below 
MCLs, no remediation alternatives or 
Remedial Action Objectives are required. 
A Record of Decision based on this 
recommendation will allow these sites to 
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be removed from the list of LHAAP 
environmental sites requiring additional 
effort by the U.S. Army.  The 
recommendation for no action is 
consistent with the criteria required under 
CERCLA. 

COMMUNITY PARTICIPATION 
The U.S. Army, USEPA, and TCEQ 
provide information regarding LHAAP-48 
and LHAAP-35C (53) through public 
meetings, the Administrative Record file 
for the facility, and announcements 
published in the Shreveport Times and 

Marshal News Messenger newspapers.  
The public is encouraged to gain a more 
comprehensive understanding of these 
sites.   

The dates for the public comment period, 
the date, location, and time of the public 
meeting, and the locations of the 
Administrative Record files are provided 
on the front page of this Proposed Plan. 

Any significant changes to the Proposed 
Plan, as presented in this document, will 
be identified and explained in the Record 
of Decision. 
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Plexus Scientific Corporation, 2005, Environmental Site Assessment Phase I and II Report, Final, Production 
Areas, Longhorn Army Ammunition Plant, Karnack, Texas, February. 
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Shaw, 2007b, Final Site Evaluation Report, LHAAP-48 (Former Igniter Production Area) and LHAAP-35C (53) 
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Shaw, 2007c, Installation-Wide Baseline Ecological Risk Assessment, Longhorn Army Ammunition Plant, 
Karnack, Texas, Volume I Step 3 Report, Houston, Texas, November. 

Texas Commission on Environmental Quality (TCEQ) Risk Reduction Rules (30 TAC §335) as updated by the 
TCEQ memorandum entitled, Implementation of the Existing Risk Reduction Rule, also known as  the Consistency 
Memorandum,  July 23rd, 1998.  

U.S. Army, 2004, Memorandum of Agreement Between the Department of the Army and the Department of the 
Interior for the Interagency Transfer of Lands at the Longhorn Army Ammunition Plant for the Caddo Lake 
National Wildlife Refuge, Harrison County, Texas, signed by the Department of the Interior on April 27, 2004 and 
the Army on April 29, 2004. 

U. S. Environmental Protection Agency (USEPA), 1994, National Oil and Hazardous Substances Pollution 
Contingency Plan, 40 Code of Federal Regulations Part 300, 59 Federal Register 47384, October 10. 

Van den Berg, M., Birnbaum, L., Bosveld, A.T.C., Brunstrom, B., Cook, P., Feeley, M., Giesy, J.P., Hanberg, A., 
Hasegawa, R., Kennedy, S.W., Kubiak, T., Larsen, J.C., van Leeuwen, F.X.R., Liem, A.K.D., Nolt, C., Peterson, 
R.E., Poellinger, L., Safe, S., Schrenk, D., Tillitt, D., Tysklind, M., Younes, M., Waern, F. and Zacharewski, T., 
1998,  Toxic Equivalency Factors (TEFs) for PCBs, PCDDs, PCDFs for Humans and Wildlife, Environmental 
Health Perspectives 106(12):775-792. 
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GLOSSARY OF TERMS 
 
Administrative Record — The body of reports, official 
correspondence, and other documents that establish the 
official record of the analysis, cleanup, and final closure of 
a CERCLA site. 
 
Comprehensive Environmental Response, 
Compensation, and Liability Act (CERCLA) — This 
law authorizes the Federal Government to respond directly 
to releases (or threatened releases) of hazardous 
substances that may be a danger to public health, welfare, 
or the environment.  The U.S. Army currently has the lead 
responsibility for these activities. 
 
Dioxins — Dioxin is not a single compound, but a family 
of compounds consisting of dioxins and furans with a 
wide range of toxicity.  Dioxins are formed as an 
unwanted byproduct of industrial processes or from other 
process such as burning trash.   
 
Environmental Media — A major environmental 
category that surrounds or contacts humans, animals, 
plants, and other organisms (e.g., surface water, ground 
water, soil, or air) and through which chemicals or 
pollutants move. 
 
Exposure — Contact of an organism with a chemical or 
physical agent.  Exposure is quantified as the amount of 
the agent available at the exchange boundaries of the 
organism (e.g., skin, lung, digestive tract, etc.) and 
available for absorption.  
 
Filtered Sample — Groundwater samples filtered at the 
laboratory to reduce suspended particulates in the sample 
to more accurately depict the contaminants in the water. 
 
Groundwater — Underground water that fills pores in 
soil or openings in rocks to the point of saturation.   
 
Hazard Index — Where appropriate, the sum of more 
than one chemical-specific hazard quotients and/or 
multiple exposure pathways.  When the hazard index 
exceeds unity, there may be concern for potential health 
effects. 
 
Hazard Quotient —The ratio of a receptor’s estimated 
chemical intake (“dose”) to a reference dose for that 
chemical. 
 
Low-flow Sampling Method — Prior to 2003, 
groundwater samples at LHAAP were collected with high 
volume pumps or bailers that could potentially agitate the 
water in the well and cause particulates to be suspended in 
the water.  If particulates are suspended in a water sample 
(turbid sample), concentrations of the compounds in the 
water can be elevated since the analysis will provide 
results of both the water and particulates. New sampling 
methods using a low-flow method to reduce the 
suspension of particulates in the samples were 
implemented in the most recent sampling rounds.   

Maximum Contaminant Level (MCL) — The maximum 
contaminant level is based on the National Primary 
Drinking Water Standard.  The TCEQ has adopted MCLs 
at the regulatory cleanup level for both industrial and 
residential uses.  Any detected compounds in the 
groundwater samples with an MCL were evaluated by 
comparing them to their associated MCL.  MCL 
comparisons are performed using an average or other site-
representative concentration.   
 
Proposed Plan — A report for public comment 
highlighting the key factors that form the basis for the 
selection of the preferred remediation alternative. 

Remedial Action — The actual construction or 
implementation phase of a Superfund site cleanup that 
follows remedial design. 
 
Risk Assessment — An analysis of the potential adverse 
health effects (current and future) caused by hazardous 
substances at a site in the absence of any actions to control 
or mitigate these releases (i.e., under an assumption of no 
action).  The assessment contributes to decisions regarding 
appropriate response alternatives. 
 
Superfund — The common name used for CERCLA; 
also referred to as the Trust Fund.  The Superfund 
Program was established to help fund cleanup of 
hazardous waste sites.  It also allows legal action to force 
those responsible for sites to clean them up. 
 
Toxicity Equivalent Factor (TEF) — The toxicity 
equivalent factor is the factor used with the individual 
dioxin family members that represents its toxicity potency, 
with the most potent having a factor of 1 and the least 
toxic members have the lowest factors (Van den Berg et 
al., 1998).  The TEFs are used along with the 
concentrations of the individual dioxin family members to 
calculate the TEQ. 

Toxicity Equivalent Quotient (TEQ) — A value that is 
the sum of the products of the individual family (e.g., 
furans) member compound concentrations multiplied by 
their TEFs.  The product’s sum represents the toxicity of 
an equivalent concentration of 2,3,7,8-tetrachlorodibenzo-
p-dioxin (2,3,7,8-TCDD). 
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ACRONYMS AND ABBREVIATIONS 
 
µg/L micrograms per liter 
pg/L picograms per liter 
BERA Baseline Ecological Risk Assessment 
CERCLA Comprehensive Environmental 

Response, Compensation, and 
Liability Act 

FFA Federal Facility Agreement 
HI hazard index 
Jacobs Jacobs Engineering Group 
LHAAP Longhorn Army Ammunition Plant 
MCL maximum contaminant level 
NCP National Oil and Hazardous 

Substances Pollution Contingency 
Plan  

NPL National Priorities List 
PCB polychlorinated biphenyl 
Plexus Plexus Scientific Corporation 
PVC polyvinyl chloride 
Shaw Shaw Environmental, Inc. 
SVOC semivolatile organic compound 
TCDD tetrachlorodibenzo-p-dioxin 
TCE trichloroethene 
TCEQ Texas Commission on Environmental 

Quality 
TEF toxicity equivalent factor 
TEQ toxicity equivalent quotient 
USEPA U.S. Environmental Protection 

Agency 
USFWS U.S. Fish and Wildlife Service 
VOC volatile organic compound 
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USE THIS SPACE TO WRITE YOUR COMMENTS 
 
Your input on the Proposed Plan for the LHAAP-48 and LHAAP-35C (53) is important to the U.S. Army.  
Comments provided by the public are valuable in helping the U.S. Army select a final remedy for the site. 
 
You may use the space below to write your comments, then fold and mail to Dr. Rose M. Zeiler, P. O. Box 
220, Ratcliff, Arkansas 72951.  Comments must be postmarked by February 14, 2008.  If you have 
questions about the comment period, please contact Dr. Rose M. Zeiler at 903.679.3192 or directly at 
479.635.0110.  Those with electronic communications capabilities may submit their comments to the U.S. 
Army via Internet at the following e-mail address: rose.zeiler@us.army.mil. 
 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
________________________________________________________________________ 
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3010 Briarpark Drive  
Houston, Texas 77042 
713-996-4400 
Fax: 281-368-4401 

 
 

 
 
 

Date: October 11, 2007 
 
To: John Elliott 
 
CC: Praveen Srivastav 
 
From: Frank Eidson 
 
RE: Analysis of Soil Samples Collected from LHAAP-59 on September 14, 2007  
 
The document Final Site Investigation Report LHAAP-59, Longhorn Army Ammunition Plant, Karnack, 
Texas, was submitted for review by the Texas Commission on Environmental Quality (TCEQ) in August 
2007.  The document included an assessment of a soil sample (59SB01A-0-1FT) using the Synthetic 
Precipitation Leaching Procedure (SPLP) as provided by the TCEQ Risk Reduction Rules (30 TAC §335).  
The report concluded that the concentrations of alpha-chlordane, gamma-chlordane, and heptachlor 
epoxide in both soil and SPLP leachate were below their respective TCEQ Medium-Specific 
Concentrations (MSCs), and that no further action is required.   
 
The TCEQ noted that the concentrations of the two chlordane isomers in sample 59SB01A-0-1FT, which 
was collected on June 21, 2007, were significantly less than the concentrations in the original sample 
59SB01-01 (collected on August 2, 2006) and suggested that two additional samples be collected near 
59SB-01 to confirm the absence of elevated pesticide levels in the area.  Therefore, Shaw collected two 
additional samples on September 14, 2007 from points five feet to the north and south of the subject 
location.  The samples were 59SB01A-North (0-1) and 59SB01A-South (0-1), and a field duplicate 
sample (59SB01A-South-FD).  
 
Analytical results for the above two soil samples and of SPLP leachate for the two subject pesticides are 
shown in Table 1.  Alpha- and gamma-chlordane concentrations in the soil samples (Table 1b) confirm 
variability at the 59SB01 sampling location. Alpha- and gamma-chlordane concentrations in sample 
59SB01A-North (0-1) exceed the groundwater protective MSC for soil (GWP-Ind).  The sample from the 
59SB01A-South (0-1) location has pesticide concentrations below GWP-Ind levels. 
 
Results of the SPLP analysis indicate that alpha- and gamma-chlordane were either not detected in SPLP 
leachates or were detected at concentrations below the MSC for groundwater (GW-Ind) (Table 1a).  
Because these leachate concentrations are below GW-Ind MSCs, the results demonstrate that these 
chemicals in soil do not pose the potential for a future release of leachate in excess of groundwater MSC 
values and are considered to be protective for nonresidential worker exposure, as specified in 
30TAC§335.559(g)(2)(B).   
 
Soil concentrations of alpha- and gamma-chlordane in soil are below risk-based TCEQ MSCs that are 
protective of industrial workers from direct contact with chlordane isomers by inhalation, ingestion, and 
dermal exposure (SAI-Ind values shown in Table 1b).  Because these comparisons show that chlordane 
concentrations are protective of groundwater and of workers potentially exposed by direct contact with 
soil, the resampling effort of September 14, 2007 indicates that no further action is required at the 
59SB01 location at LHAAP-59.   
 
 

 
1
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Table 1a
Concentrations of Chemicals in Leachate from Synthetic Precipitation Leaching Procedure (SPLP) (SW-846 Method 1312)

Conducted on Soil Samples from LHAAP-59
Longhorn Army Ammunition Plant

Karnack, Texas

LOCATION_CODE TCEQ
SAMPLE_NO Method Method Risk-Based

SAMPLE_DATE Detection Quantitation MSC
Test Group Parameter Units Limit (MDL) Limit (MQL) GW-Ind a Result DIL Qual Result DIL Qual
PESTICIDES alpha-Chlordane ug/L 0.0102 0.0510 8.2E-01 0.3220 1  P ND 1 U
PESTICIDES gamma-chlordane ug/L 0.0102 0.0510 8.2E-01 0.0722 1 ND 1 U
a Value provided by the Texas Commission on Environmental Quality (TCEQ) as updated through March 2006 available on the TCEQ website at 
   http://www.tceq.state.tx.us/remediation/rrr.html.
GW-Ind: TCEQ risk-based MSC for groundwater under industrial land use assumptions.
MSC: TCEQ risk-based Medium-Specific Concentration cleanup standard
ND: Chemical not detected in this sample above MDL and MQL values shown
P: Laboratory reports >40% difference in concentrations measured by two gas chromatographic columns.  Values is considered as estimated (J-qualified).
U: Not detected at or above adjusted sample detection limit

Table 1b
Concentrations of Chemicals in Soil Samples Used in the Synthetic Precipitation Leaching Procedure (SPLP) (SW-846 Method 1312)

Longhorn Army Ammunition Plant
Karnack, Texas

LOCATION_CODE TCEQ TCEQ 59SB01A-01 Location Samples
SAMPLE_NO Method Method Risk-Based Risk-Based

SAMPLE_DATE Detection Quantitation MSC MSC
Test Group Parameter Units Limit (MDL) Limit (MQL) GWP-Ind a SAI-Ind a Result DIL Qual Result DIL Qual
PESTICIDES alpha-Chlordane ug/kg 0.34400 1.7200 8.2E+01 8.0E+03 355.00 1 P 32.2 1 P
PESTICIDES gamma-chlordane ug/kg 0.34400 1.7200 8.2E+01 7.6E+03 271.00 1 P 7.66 1
a Value provided by the Texas Commission on Environmental Quality (TCEQ) as updated through March 2006 available on the TCEQ website at 
   http://www.tceq.state.tx.us/remediation/rrr.html.
GWP-Ind: TCEQ risk-based MSC for soil that is protective groundwater from contaminant leaching under industrial land use assumptions
SAI-Ind: TCEQ risk-based MSC for soil that is protective of direct contact exposures (inhalation, ingestion, dermal contact) under industrial land use assumptions
P: Laboratory reports >40% difference in concentrations measured by two gas chromatographic columns.  Values is considered as estimated (J-qualified).

14-Sep-07
59SB01A-South (0-1)

14-Sep-07

14-Sep-07
59SB01A-South (0-1)

59SB01A-01 Location Samples

59SB01A-North (0-1)

59SB01A-North (0-1)
14-Sep-07

Memo SPLP Table 1-rev1-SPLP-Total Conc. Page 1 of 1 1/15/2008-7:36 AM
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Date: January 21, 2008  

          Project No.:117591.007A100 

TRANSMITTAL LETTER: 
 

To:         Mr. Cliff Murray            

Address: US Army Corps of Engineers - Tulsa 

   CESWT-PP-M  
  
   1645 South 101st East Ave  
 

Tulsa, Oklahoma  74128 
   

Re: Final Data Evaluation Report, Chemical Concentrations in Soil Samples Associated with LHAAP-35/36 

Sumps, Longhorn Army Ammunition Plant, Karnack, Texas, January 2008 

 Contract No. W912QR-04-D-0027/DS02 

For:   Review            As Requested               Approval             Corrections             Submittal       x    Other 

  
IItteemm  NNoo::  

  
NNoo..  ooff  
CCooppiieess  

  
DDaattee::  

  
DDooccuummeenntt  TTiittllee  

1 1 January 
2008 

Final Data Evaluation Report, Chemical Concentrations in Soil 
Samples Associated with LHAAP-35/36 Sumps 
Longhorn Army Ammunition Plant - Karnack, Texas 

    
    

 
 
 Cliff – Enclosed are the modified pages for the above named document.  Please replace the designated pages of 
your existing Draft Final version of the above-named report with the attached pages.  Also attached is the Response 
to Comment Table with which the regulators concurred. 
 
This constitutes the final document. 
 
The response to comment table, revised title and cover pages, and replacement pages have been distributed 
according to the list below. 
 
 Please call if there are any questions or comments. 
 

  Sincerely:   
    David P. Cobb 
    Project Manager 
 
 

Description of Attachments and Distribution List Next Page 
 
  
 

     3010 Briarpark Drive, Suite 4N, Houston, Texas 77042          Phone: (713) 996-4522/Fax: (713) 996-4436 
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Description of Attachments: 
Response to Comment Table 
Instruction Sheet for Replacement Pages 
Volume I Spine, Inside Cover, and Binder Cover 
Volume II Spine, Inside Cover, and Binder Cover  
Volume III Spine, Inside Cover, and Binder Cover 
Volume I Pages 1-2 through 1-3 
Volume I Pages 4-2 through 4-11 
 
 
 
 
Distribution List for Replacement Pages: 
Ms. Rose Zeiler – BRAC-LHAAP 
Mr. Jeff Armstrong – AETC 
Ms. Fay Duke – TCEQ (2) 
Mr. Dale Vodak - TCEQ 
Mr. Stephen Tzhone – USEPA (2) 
Mr. Paul Bruckwicki –USFWS 
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DEPARTMENT OF THE ARMY 
LONGHORN ARMY AMMUNITION PLANT 

POST OFFICE BOX 220 
RATCLIFF, AR 72951  

  
               January 21, 2008 

 
DAIM-BD-LO 
 
Mr. Stephen Tzhone 
US Environmental Protection Agency 
Superfund Division (6SF-AT) 
1445 Ross Avenue 
Dallas, TX 75202-2733 
 
Re: Final Data Evaluation Report, Chemical Concentrations in Soil Samples Associated with 

LHAAP-35/36 Sumps                                                                                                     
Longhorn Army Ammunition Plant, Karnack, Texas, January 2008 

 
Dear Mr. Tzhone, 
 
The above-referenced document has been prepared by Shaw Environmental, Inc. (Shaw) on 
behalf of the Army as part of Shaw’s performance based contract for the facility and is being 
submitted for your records.  Please replace the designated pages of the existing Draft Final 
version of the above-named report with the attached pages, covers, and spines.  After 
replacement of the affected pages, this document constitutes the Final version of the above-
named report.   
 
The point of contact for this action is the undersigned.  I ask that David Cobb, Shaw’s Project 
Manager, be copied on any communications related to the project.  I may be contacted at 479-
635-0110, or by email at rose.zeiler@us.army.mil. 
 
      Sincerely, 
       

       
      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 Lambert, COE – Tulsa District, OK 
David Cobb, Shaw – Stoughton, MA 
P. Srivastav, Shaw – Houston, TX (for project files) 
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DEPARTMENT OF THE ARMY 
LONGHORN ARMY AMMUNITION PLANT 

POST OFFICE BOX 220 
RATCLIFF, AR 72951  

  
        January 21, 2008 

 
DAIM-BD-LO 
 
Ms. Fay Duke 
Texas Commission on Environmental Quality 
TCEQ Environmental Cleanup Section II MC-221 
12100 Park 35 Circle 
Austin, TX 78753 
 
Re: Final Data Evaluation Report, Chemical Concentrations in Soil Samples Associated with 

LHAAP-35/36 Sumps                                                                                                     
Longhorn Army Ammunition Plant, Karnack, Texas, January 2008 

 
Dear Ms. Duke, 
 
The above-referenced document has been prepared by Shaw Environmental, Inc. (Shaw) on 
behalf of the Army as part of Shaw’s performance based contract for the facility and is being 
submitted for your records.  Please replace the designated pages of the existing Draft Final 
version of the above-named report with the attached pages, covers, and spines.  After 
replacement of the affected pages, this document constitutes the Final version of the above-
named report.   
 
The point of contact for this action is the undersigned.  I ask that David Cobb, Shaw’s Project 
Manager, be copied on any communications related to the project.  I may be contacted at 479-
635-0110, or by email at rose.zeiler@us.army.mil. 
 
 
      Sincerely, 

       
      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 Lambert, COE – Tulsa District, OK 
David P. Cobb, Shaw – Stoughton, MA 
P. Srivastav, Shaw – Houston, TX (for project files) 

00065809



Instruction Sheet for Replacement Pages 
Final Data Evaluation Report 

Chemical Concentrations in Soil Samples Associated with LHAAP-35/36 Sumps 
Longhorn Army Ammunition Plant 

Karnack, Texas 
January 2008 

 
 

1. Remove the “Draft Final” inside cover (title) sheets for Volumes I, II, and II 

and replace with the new “Final” inside cover sheets dated January 2008 

attached. 

2. Remove the “Draft Final” outside binder cover (title) sheet and corresponding 

spines for Volumes I, II, and III and replace with the new “Final” binder 

covers and corresponding spines. 

3. In Volume I, remove page 1-2 and replace with the new pages 1-2 and 1-3 in 

Section 1.0.   

4. In Volume I, remove pages 4-2 through 4-11 and replace with the new pages 

4-2 through 4-11 in Section 4.0. 
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Data Evaluation Report  Shaw Environmental, Inc. 

1.0 Introduction 

This report, prepared by Shaw Environmental, Inc. (Shaw) for the U.S. Army Corps of Engineers 
(USACE), Tulsa District, under Task Order DS02 of the Louisville District’s Multiple Award 
Remediation Contract (MARC) No. W912QR-04-D-0027, presents an evaluation of chemical 
concentrations in soil samples associated with wastewater sumps near process facilities at the 
former Longhorn Army Ammunition Plant (LHAAP) near Karnack, Texas.  The sumps were 
physically located within or near sites LHAAP-04, 18, 29, 39, 46, 47, 48, 35C(53), 35A(58), 59, 
and 66, and have been collectively designated as site LHAAP-35/36, with 125 wastewater sumps 
in LHAAP-35 and 20 waste rack sumps in LHAAP-36.   

The sumps were previously investigated by the U.S. Army Corps of Engineers (USACE, 1994 
and 1995).  Forty wastewater sumps were subsequently removed and closed under Resource 
Conservation and Recovery Act (Thiokol Corporation [Thiokol], 1996).  The 1996 closure report 
was approved via a 1997 correspondence from the Texas Natural Resource Conservation 
Commission (TNRCC, 1997).  The closure of 85 additional wastewater sumps was reported in a 
report by OHM Remediation Services Corp. (OHM, 1997).  While all of the wastewater sumps 
were closed, the documentation included in TNRCC (1997) and closure certifications included in 
OHM (1997) indicated that the soil around the former sumps required further evaluation.  No 
documentation related to the closure of the 20 waste rack sumps was found.  

Environmental sampling and analysis efforts at the sumps and in the areas surrounding them are 
described in the Remedial Investigation (RI) reports (Jacobs Engineering Group, Inc. [Jacobs], 
2001, 2002a) and baseline risk assessments for LHAAP sites (Jacobs, 2002b, 2003).  
Documentation pertaining to investigations, closure, and removal of sumps is included in various 
reports (USACE, 1995; Thiokol, 1996; OHM, 1997).  Several of these reports were not 
previously included in the administrative record for LHAAP, and are included on a compact disc 
as Appendix A. 

The purpose of the effort by Shaw was to collect additional samples to characterize soil around 
the former wastewater sump locations as required in the TNRCC correspondence so that a future 
course of action may be determined for each sump.  The purpose was also to collect data around 
waste rack sumps to determine a course of action since these sumps were not evaluated 
previously. 

1.1 Objectives 
The objectives of this report are to: (a) compile soil data, referred to as pre-2002 data, associated 
with each sump that were collected for risk assessments for the majority of sump sites (Jacobs, 
2002b, 2003); (b) evaluate the post-2002 data, collected primarily by Shaw in 2006, with respect 
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to applicable risk-based TCEQ standards to determine whether the additional data would change 
the conclusions of previous risk assessments; and (c) recommend a course of action for each 
sump.  Generally stated, the previous risk assessments (Jacobs, 2002b; 2003) concluded that 
risks associated with chemicals in soil at Group 2 and Group 4 sites were within the acceptable 
range.  The purpose of this report is to determine whether soil data collected in 2005 and 2006 
from former sump locations would change the conclusions of the original risk assessments.  The 
approach followed in this report is to first present post-2002 data for each sump followed by a 
comparison of the data to the available risk-based standards.  If an exceedance of a standard is 
noted for a chemical, the chemical is then evaluated with respect to the risk assessment (Jacobs 
2002b; 2003) for the site within which the sump was located.  

Baseline risk assessments account for risk associated with exposure to groundwater by directly 
estimating risk from chemicals detected in groundwater.  The potential contribution of chemicals 
transported from soil is captured in the direct assessment of groundwater contamination.  The 
soil around the sumps represents a very minor fraction of the entire sites where the majority of 
the sumps were physically located.  Potential impacts to groundwater and surface water should 
be evaluated on a larger basis and addressed through feasibility studies for the entire LHAAP 
sites within which the sumps were physically located. 

1.2 Site Description 
LHAAP was active from the early 1940s to the late 1990s for the manufacturing of explosives, 
pyrotechnics, and rocket motors for World War II, the Korean War, and the Cold War.  LHAAP 
was placed on inactive status in 1997.  Aside from the abundant wildlife, the installation is 
predominantly unoccupied.  Many of the production facilities have been demolished.  LHAAP 
now consists of a heavily vegetated landscape with flat to slightly undulating terrain.  Many of 
the production buildings had sumps that collected washdown water.  Sumps were also associated 
with waste racks where containers (e.g. drums) were cleaned or stored. 

There are 125 wastewater sumps included in LHAAP-35 and 20 waste rack sumps are included 
in LHAAP-36 (Table 1-1).  The sumps were physically located within or near sites LHAAP-04, 
18, 29, 39, 46, 47, 48, 35C(53), 35A(58), 59, and 66, and have been collectively designated as 
site LHAAP-35/36. 

1.3 Document Organization 
The field investigation activities conducted in 2006 (Shaw, 2006a,b) are summarized in 
Section 2.0.  A brief description of processes that contributed wastewater to each sump, and the 
analytical results for soil samples associated with the sump, including those collected in previous 
studies, are described in Section 3.0.  Section 4.0 presents a comparison of chemical 
concentrations in samples collected subsequent to the 2002 and 2003 risk assessments to Risk 
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Based Screening Values (RBSVs) provided by the Texas Commission on Environmental Quality 
(TCEQ), and a discussion of potential risks associated with chemicals that exceed the RBSV 
concentrations.  Section 5.0 presents a summary of comparisons to regulatory values, and 
associated risks.  References are provided in Section 6.0. 
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2.0 Field Investigation 

Shaw collected soil samples near former sump locations according to the work plan (Shaw, 
2006).  

2.1 Methods 
Borings were advanced at the sump locations in accordance with the investigation plan for sumps 
(Shaw, 2006a).  All sampling locations were hand augured to 5 feet below ground surface (bgs) 
unless the planned boring terminated less than 5 feet bgs.  No surface samples (0 to 0.5 feet bgs) 
were analyzed for volatile organic compounds (VOCs).  Borings deeper than 5 feet bgs were 
advanced using direct push technology.    

2.2 Sample Locations 
Sample locations were selected upon review of existing information (Shaw, 2006).  Because 
previous risk assessments showed that no further action is required at LHAAP-48 and -35C(53), 
sumps addressed in those assessments were excluded from this evaluation (Table 1-1). 

Seven of the 145 sumps in LHAAP-35/36 were excluded from further investigation based on a 
review of results of previous information (USACE 1995; Thiokol, 1996; OHM, 1997; Jacobs, 
2001, 2002b).  Nineteen additional sumps and waste rack sumps were described in the previous 
risk assessments and evaluation reports for sites LHAAP-48/35C(53) and LHAAP-059, and were 
excluded from further sampling.  Sump 084 and Sump 106 are located sufficiently close that the 
same soil samples served to characterize the associated soil potentially affected by both sumps.  
Although LHAAP-45 was transferred to the U.S. Fish and Wildlife Service, one waste rack sump 
located adjacent to the site, WRSump013, was included in this evaluation (Table 1-1). 

For the purpose of investigation and presentation of results, the sumps were divided into sub-
areas.  Sub-Area 1 includes sumps located within site LHAAP-46 (Figure 2-1).  Sub-Area 2 
includes sumps located within LHAAP-47, and one sample from LHAAP-35B(37) (Figure 2-2).  
Sub-Area 3 includes sumps from LHAAP-04, 35A(58), 59, 60, 66, 68, and 69 (Figure 2-3).  
Sub-Area 4 includes sumps from LHAAP-18, and 39 (Figure 2-4).  Sub-Area 5 Part 1 includes a 
sump located northwest of LHAAP-29 (Figure 2-5); Sub-Area 5 Part 2 includes a sump near 
LHAAP-45 (Figure 2-6).   

The samples collected at each former sump location are presented in Section 3.0, which includes 
a brief description of the LHAAP processes in specific buildings, and process related chemicals 
that were related to each sump.  This information was developed from RI reports (Jacobs, 2001, 
2002a) and the subsequent environmental site assessment document (Plexus, 2005).   
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3.0 Sample Results 

For each former sump location in LHAAP-35/36, this section presents a brief summary of 
production operations and the results of sampling and analysis associated with the sump.  The 
results include both the post-2002 data (primarily from the 2006 investigation by Shaw) and the 
pre-2002 data that served as the basis for the earlier risk assessments (Jacobs, 2002b; Jacobs, 
2003).  A master footnote and abbreviation legend is provided with the tables. 

3.1 Sump-001 
Sump 001 is associated with Building P-1 at LHAAP-46.  Building P-1 was used as an 
aluminum weighing building.  The building stored metal powders used in the manufacture of the 
Atomic Explosion Simulator and signal/smoke flares (Plexus, 2005).  Potential contaminants at 
Building P-1 include aluminum, boron, hexamethylenetetramine, magnesium, vinyl chloride, 
silicon, tungsten, and zirconium (Shaw, 2006).  Results of soil sample analysis are shown in 
Table 3-1. 

3.2 Sump-002 
Sump 002 is associated with Building P-3 at LHAAP-46 Building P-3 was used as an oxidizer 
process building for blending and drying black powder and processing sodium nitrate.  Building 
use included storage of lead oxide, barium nitrate, potassium perchlorate, and sodium oxalate 
used in the manufacture of signal/smoke flares (Plexus, 2005).  Potential contaminants at 
Building P-3 include aluminum, barium chromate, cesium nitrate, iron oxide, barium nitrate, 
magnesium, perfluorooctanoic acid, potassium perchlorate, potassium nitrate, potassium sulfate, 
sodium nitrate, strontium nitrate, and zirconium (Shaw, 2006).  Results of soil sample analysis 
are shown in Table 3-2. 

3.3 Sump-003 
Sump 003 is associated with Building P-3 at LHAAP-46 Building P-3 was used as an oxidizer 
process building for blending and drying black powder and processing sodium nitrate.  Building 
use included storage of lead oxide, barium nitrate, potassium perchlorate, and sodium oxalate 
used in the manufacture of signal/smoke flares (Plexus, 2005). Potential contaminants at 
Building P-3 include aluminum, barium chromate, cesium nitrate, iron oxide, barium nitrate, 
magnesium, perfluorooctanoic acid, potassium perchlorate, potassium nitrate, potassium sulfate, 
sodium nitrate, strontium nitrate, and zirconium (Shaw, 2006).  Results of soil sample analysis 
are shown in Table 3-3. 
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3.4 Sump-004 
Sump 004 is associated with Building P-3 at LHAAP-46 Building P-3 was used as an oxidizer 
process building for blending and drying black powder and processing sodium nitrate.  Building 
use included storage of lead oxide, barium nitrate, potassium perchlorate, and sodium oxalate 
used in the manufacture of signal/smoke flares (Plexus, 2005). Potential contaminants at 
Building P-3 include aluminum, barium chromate, cesium nitrate, iron oxide, barium nitrate, 
magnesium, perfluorooctanoic acid, potassium perchlorate, potassium nitrate, potassium sulfate, 
sodium nitrate, strontium nitrate, and zirconium (Shaw, 2006). Results of soil sample analysis 
are shown in Table 3-4. 

3.5 Sump-005 
Sump 005 is associated with Building P-3 at LHAAP-46.  Building P-3 was used as an oxidizer 
process building for blending and drying black powder and processing sodium nitrate.  Building 
use included storage of lead oxide, barium nitrate, potassium perchlorate, and sodium oxalate 
used in the manufacture of signal/smoke flares (Plexus, 2005). Potential contaminants at 
Building P-3 include aluminum, barium chromate, cesium nitrate, iron oxide, barium nitrate, 
magnesium, perfluorooctanoic acid, potassium perchlorate, potassium nitrate, potassium sulfate, 
sodium nitrate, strontium nitrate, and zirconium (Shaw, 2006).  Results of soil sample analysis 
are shown in Table 3-5. 

3.6 Sump-006 
Sump 006 is associated with Building P-116 at LHAAP-46.  Building P-116 was used as a 
mixing and consolidation building for illuminant mixing/consolidation, metal powder oxidizer 
and binder mixing, sodium nitrate handling, and expelling charge pack-out.  In 1994, 
approximately 75 gallons of hydraulic oil leaked in the building (Plexus, 2005). Potential 
contaminants at P-116 include diesel, isopropyl alcohol, and potassium sulfate (Shaw, 2006).  
Results of soil sample analysis are shown in Table 3-6. 

3.7 Sump-007 
Sump 007 is associated with Building P-116 at LHAAP-46.  Building P-116 was used as a 
mixing and consolidation building for illuminant mixing/consolidation, metal powder oxidizer 
and binder mixing, sodium nitrate handling, and expelling charge pack-out.  In 1994, 
approximately 75 gallons of hydraulic oil leaked in the building (Plexus, 2005). Potential 
contaminants at P-116 include diesel, isopropyl alcohol, and potassium sulfate (Shaw, 2006).  
Results of soil sample analysis are shown in Table 3-7. 
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3.8 Sump-008 
Sump 008 is associated with Building P-117 at LHAAP-46.  Building P-117 was used as a 
mixing and consolidation building for illuminant consolidation, sodium nitrate handling, 
60/81mm pressing, and magnesium powder mixing.  Mixers were cleaned using sawdust with 
methylene chloride (Plexus, 2005).  Potential contaminants at Building P-117 include VOCs, 
semivolatile organic compounds (SVOCs), explosives and metals (Shaw, 2006).  Results of soil 
sample analysis are shown in Table 3-8. 

3.9 Sump-009 
Sump 009 is associated with Building P-117 at LHAAP-46.  Building P-117 was used as a 
mixing and consolidation building for illuminant consolidation, sodium nitrate handling, 
60/81mm pressing, and magnesium powder mixing.  Mixers were cleaned using sawdust with 
methylene chloride (Plexus, 2005).  Potential contaminants at Building P-117 include VOCs, 
SVOCs, explosives and metals (Shaw, 2006).  Results of soil sample analysis are shown in 
Table 3-9. 

3.10 Sump-010 
Sump 010 is associated with Building P-118 at LHAAP-46.  Building P-118 was used as a small 
pyrotechnic item manufacturing building for pyrotechnic cartridge manufacturing involving 
sodium nitrate grinding, magnesium handling, trip flare consolidation, first fire dispensing, 
decontamination kit hand line operations, and pellet coating (Plexus, 2005). Potential 
contaminants at Building P-118 include acetone, diesel, isopropyl alcohol, SVOCs and VOCs 
(Shaw, 2006).  Results of soil sample analysis are shown in Table 3-10. 

3.11 Sump-011 
Sump 011 is associated with Building P-118 at LHAAP-46.  Building P-118 was used as a small 
pyrotechnic item manufacturing Building for pyrotechnic cartridge manufacturing involving 
sodium nitrate grinding, magnesium handling, trip flare consolidation, first fire dispensing, 
decontamination kit hand line operations, and pellet coating (Plexus, 2005). Potential 
contaminants at Building P-118 include acetone, diesel, isopropyl alcohol, SVOCs and VOCs 
(Shaw, 2006).  Results of soil sample analysis are shown in Table 3-11. 

3.12 Sump-012 
Sump 012 is associated with Building P-118 at LHAAP-46.  Building P-118 was used as a small 
pyrotechnic item manufacturing building for pyrotechnic cartridge manufacturing involving 
sodium nitrate grinding, magnesium handling, trip flare consolidation, first fire dispensing, 
decontamination kit hand line operations, and pellet coating (Plexus, 2005). Potential 
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contaminants at Building P-118 include acetone, diesel, isopropyl alcohol, SVOCs and VOCs 
(Shaw, 2006).  Results of soil sample analysis are shown in Table 3-12. 

3.13 Sump-013 
Sump 013 is associated with Building P-118 at LHAAP-46.  Building P-118 was used as a small 
pyrotechnic item manufacturing building for pyrotechnic cartridge manufacturing involving 
sodium nitrate grinding, magnesium handling, trip flare consolidation, first fire dispensing, 
decontamination kit hand line operations, and pellet coating (Plexus, 2005). Potential 
contaminants at Building P-118 include acetone, diesel, isopropyl alcohol, SVOCs and VOCs 
(Shaw, 2006).  Results of soil sample analysis are shown in Table 3-13. 

3.14 Sump-014 
Sump 014 is associated with Building B-5 at LHAAP- 46.  Building B-5 was used as a blender 
building.  Potential contaminants at Building B-5 include SVOCs, VOCs, total petroleum 
hydrocarbons (TPH), metals, and explosives (Shaw, 2006).  Results of soil sample analysis are 
shown in Table 3-14. 

3.15 Sump-015 
Sump 015 is associated with Building B-7 at LHAAP-46.  Building B-7 was used as a blender 
building for illuminant mixing and flare composition (Plexus, 2005).  Potential contaminants at 
Building B-7 include acetone, aluminum, barium nitrate, boron, 2-butanone, cesium nitrate, 
cobalt napthenate, diesel, ferric oxide, hexamethylenetetramine, isopropyl alcohol, magnesium, 
potassium nitrate, potassium perchlorate, silicon, sodium nitrate, strontium nitrate, vinyl 
chloride, zirconium (Shaw, 2006).  Results of soil sample analysis are shown in Table 3-15. 

3.16 Sump-016 
Sump 016 is associated with Building B-7 at LHAAP-46.  Building B-7 was used as a blender 
building for illuminant mixing and flare composition (Plexus, 2005).  Potential contaminants at 
Building B-7 include Acetone, aluminum, barium nitrate, boron, 2-butanone, cesium nitrate, 
cobalt napthenate, diesel, ferric oxide, hexamethylenetetramine, isopropyl alcohol, magnesium, 
potassium nitrate, potassium perchlorate, silicon, sodium nitrate, strontium nitrate, vinyl 
chloride, zirconium (Shaw, 2006).  Results of soil sample analysis are shown in Table 3-16. 

3.17 Sump-017 
Sump 017 is associated with Building B-9 at LHAAP-46.  Building B-9 was used as a 
pyrotechnic production building for illuminant consolidation and charging, spotting charge 
assembly and pack out, and flare composition drying (Plexus, 2005).  Potential contaminants at 
Building B-9 include acetone, diesel, SVOCs, and VOCs (Shaw, 2006). Results of soil sample 
analysis are shown in Table 3-17. 
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3.18 Sump-018 
Sump 018 is associated with Building B-9 at LHAAP-46.  Building B-9 was used as a 
pyrotechnic production building for illuminant consolidation and charging, spotting charge 
assembly and pack out, and flare composition drying (Plexus, 2005).  Potential contaminants at 
Building B-9 include acetone, diesel, SVOCs, and VOCs (Shaw, 2006).  Results of soil sample 
analysis are shown in Table 3-18. 

3.19 Sump-019 
Sump 019 is associated with Building B-10 at LHAAP-46.  Building B-10 was used as a blender 
building to store metal powders and smoke charge powders in blender buckets used in the 
manufacture of the M142 Atomic Explosion Simulator.  Mixing and blending of 105mm 
pyrotechnic rounds was also conducted in Building B-10 (Plexus 2004).  Potential contaminants 
at Building B-10 cesium nitrate, potassium nitrate, and rubidium nitrate (Shaw, 2006).  Results 
of soil sample analysis are shown in Table 3-19. 

3.20 Sump-020 
Sump 020 is associated with Building B-11 at LHAAP-46.  Building B-11 was used as a blender 
building for illuminant mixing, first fire mixing, flare/igniter composition and intermediate 
charge composition (Plexus, 2005).  Potential contaminants at Building B-11 include acetone, 
aluminum, 2-butanone, barium nitrate, cobalt napthenate, isopropyl alcohol, magnesium, 
potassium nitrate, potassium perchlorate, silicon, strontium nitrate, vinyl chloride, and zirconium 
(Shaw, 2006).  Results of soil sample analysis are shown in Table 3-20. 

3.21 Sump-021 
Sump 021 is associated with Building B-12 at LHAAP-46. Building B-12 was constructed as a 
blender building and used for illuminant mixing, 4.2-inch slurry mixing, sound unit composition, 
flare composition mixing, and hand signal mixing (Plexus, 2005).  Potential contaminants at 
Building B-12 include acetone, aluminum, 2-butanone, barium nitrate, cobalt napthenate, 
isopropyl alcohol, magnesium, potassium nitrate, potassium perchlorate, silicon, strontium 
nitrate, vinyl chloride, and zirconium (Shaw, 2006).  Results of soil sample analysis are shown in 
Table 3-21. 

3.22 Sump-022 
Sump 022 is associated with Building B-13 at LHAAP-46.  Building B-13 was used as a blender 
building for illuminant drying, continuous illuminant mixing, continuous dry material mixing, 
M509 grenade manufacturing, and granulate flare composition/slider composition (Plexus, 
2005).  Potential contaminants at Building B-13 include acetone, fluoroelastomer, magnesium, 
tetrafluoroethylene (Shaw, 2006).  Results of soil sample analysis are shown in Table 3-22. 
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3.23 Sump-023 
Sump 023 is associated with Building B-14 at LHAAP-46.  Building B-14 was used as a blender 
building to process the green and yellow flare composition for the manufacturing of 
signal/smoke/Illumination flares (Plexus, 2005).  Potential contaminants include acetone, 
aluminum,2-butanone, barium nitrate, cobalt napthenate, isopropyl alcohol, magnesium, 
potassium perchlorate, silicon, sodium nitrate, strontium nitrate, vinyl chloride, and zirconium 
(Shaw, 2006).  Results of soil sample analysis are shown in Table 3-23. 

3.24 Sump-024 
Sump 024 is associated with Building B-15 at LHAAP-46.  Building B-15 was used as a blender 
building and for M509 grenade manufacturing, 40mm granulation and drying, and illuminant 
curing (Plexus, 2005).  Potential contaminants at Building B-15 include cesium nitrate, 
potassium nitrate, and rubidium nitrate (Shaw, 2006).  Results of soil sample analysis are shown 
in Table 3-24. 

3.25 Sump-025 
Sump 025 is associated with Building B-16 at LHAAP-46.  Building B-16 was used as a blender 
building for propellant consolidation, black powder blending, heat-sealing expelling charges, 
40mm delay consolidation, 155mm delay line, metal powders storage, and fuse production 
(Plexus, 2005).  Potential contaminants at Building B-16 include potassium nitrate and sulfur 
(Shaw, 2006).  Results of soil sample analysis are shown in Table 3-25. 

3.26 Sump-026 
Sump 026 is associated with Shed C at LHAAP-46.  Shed C was used for relay consolidation, 
heat sealing of expelling charges, black powder dispensing, sewing, expelling charge assembly, 
sound unit composition weighing and assembly, igniter assembly, and black powder dumping 
(Plexus, 2005).  Potential contaminants at Shed C include potassium nitrate and sulfur (Shaw, 
2006).  Results of soil sample analysis are shown in Table 3-26. 

3.27 Sump-027 
Sump 027 is associated with Building P-9 at LHAAP-46.  Building P-9 was used as a bucket 
washing building for cleaning and degreasing metal parts (Plexus, 2005).  Potential contaminants 
at Building P-9 include acetone, acrylic elastomer, SVOC, VOC (Shaw, 2006).  Results of soil 
sample analysis are shown in Table 3-27. 
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3.28 Sump-028 
Sump 028 is associated with Building P-122 at LHAAP-46.  Building P-122 was used as an 
oxidizer process building (Plexus, 2005).  Potential contaminants are unknown (Shaw, 2006).  
Results of soil sample analysis are shown in Table 3-28. 

3.29 Sump-029 
Sump 029 is associated with Building P-123 at LHAAP-46.  Building P-123 was used as storage 
and processing building to weigh/store and transfer magnesium powder (Plexus, 2005). Potential 
contaminants are unknown (Shaw, 2006).  Results of soil sample analysis are shown in 
Table 3-29. 

3.30 Sump-030 
Sump 030 is associated with Building 212-12 at LHAAP-46.  Building 212-12 was used to 
consolidate the Time Train Ring for the M65A1 (60mm) Fuse (Plexus, 2005).  Potential 
contaminants at Building 212-12 include aluminum, magnesium, SVOC, VOC, zirconium 
(Shaw, 2006).  Results of soil sample analysis are shown in Table 3-30. 

3.31 Sump-031 
Sump 031 is associated with Building 212-12 at LHAAP-46.  Building 212-12 was used to 
consolidate the Time Train Ring for the M65A1 (60mm) Fuse (Plexus, 2005).  Potential 
contaminants at Building 212-12 include aluminum, magnesium, SVOC, VOC, zirconium 
(Shaw, 2006).  Results of soil sample analysis are shown in Table 3-31. 

3.32 Sump-032 
Sump 032 is associated with Building 212-14 at LHAAP-46.  Building 212-14 was used for 
pressing pyrotechnic mixes, illuminant consolidation, fuse delay consolidation, flare 
composition, black powder loading, and pellet drilling.  Press operations were conducted using a 
75-ton hydraulic press (Plexus, 2005). Potential contaminants at Building 212-14 include 
aluminum, diesel, magnesium, isopropyl alcohol, SVOCs, VOCs, and zirconium (Shaw, 2006).  
Results of soil sample analysis are shown in Table 3-32. 

3.33 Sump-033 
Sump 033 is associated with Building 212-14 at LHAAP-46.  Building 212-14 was used for 
pressing pyrotechnic mixes, illuminant consolidation, fuse delay consolidation, flare 
composition, black powder loading, and pellet drilling.  Press operations were conducted using a 
75-ton hydraulic press (Plexus, 2005). Potential contaminants at Building 212-14 include 
aluminum, diesel, magnesium, isopropyl alcohol, SVOCs, VOCs, and zirconium (Shaw, 2006).  
Results of soil sample analysis are shown in Table 3-33. 
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3.34 Sump-034 
Sump 034 is associated with Building 212-16 at LHAAP-46.  Building 212-16 was used to press 
M206 pyrotechnic mixes (Plexus, 2005).  Potential contaminants at Building 212-16 include 
magnesium, tetrafluoroethylene, methyl ethyl ketone (MEK), and arsenic (Shaw 2006).  Results 
of soil sample analysis are shown in Table 3-34. 

3.35 Sump-035 
Sump 035 is associated with Building 212-18.  Building 212-18 was used as a mill for 
pyrotechnic mixes involving groove and surge and drill and groove operations (Plexus, 2005).  
Potential contaminants at Building 212-18 include magnesium, tetrafluoroethylene, MEK, and 
arsenic (Shaw 2006).  Results of soil sample analysis are shown in Table 3-35. 

3.36 Sump-036 
Sump 036 is associated with Building P-122 at LHAAP-46.  Building P-122 was used as an 
oxidizer process building (Plexus, 2005).  Potential contaminants at Building P-122 are unknown 
(Shaw, 2006).  Results of soil sample analysis are shown in Table 3-36. 

3.37 Sump-037 
Sump 037 is associated with Building 212-29 at LHAAP-46.  Building 212-29 was used as a 
composition surge magazine for the screening and weighing of tetranitrocarbazole (Plexus, 
2005).  Potential contaminants at Building 212-29 are explosives (Shaw, 2006).  Results of soil 
sample analysis are shown in Table 3-37. 

3.38 Sump-038 
Sump 038 is associated with Building 212-32 at LHAAP-46.  Building 212-32 was used for 
pellet grooving (Plexus, 2005).  Potential contaminants at Building 212-32 are unknown (Shaw, 
2006).  Results of soil sample analysis are shown in Table 3-38. 

3.39 Sump-039 
Sump 039 is associated with Building 212-33 at LHAAP-46.  Building 212-33 was used for 
mixing first fire composition and intermediate charges, red phosphorous smoke mixture and trip 
flare charges (Plexus, 2005).  Potential contaminants at Building 212-33 include acetone, barium 
chromate, isopropyl alcohol, potassium nitrate, potassium perchlorate, sulfur, SVOC, tungsten 
VOC (Shaw, 2006).  Results of soil sample analysis are shown in Table 3-39. 

3.40 Sump-040 
Sump 040 is associated with Building 212-33 at LHAAP-46.  Building 212-33 was used for 
mixing first fire composition and intermediate charges, red phosphorous smoke mixture and trip 
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flare charges (Plexus, 2005).  Potential contaminants at Building 212-33 include acetone, barium 
chromate, isopropyl alcohol, potassium nitrate, potassium perchlorate, sulfur, SVOC, tungsten 
VOC (Shaw, 2006).  Results of soil sample analysis are shown in Table 3-40. 

3.41 Sump-041 
Sump 041 is associated with Building 212-35 at LHAAP-46.  Building 212-35 was used for 
mixing first fire composition and intermediate charges, smoke mixture and trip flare charges 
(Plexus, 2005).  Potential contaminants at Building 212-35 include acetone, barium chromate, 
boron, magnesium, cesium nitrate, ethyl alcohol, fluoroelastomer copolymer, isopropyl alcohol, 
potassium nitrate, potassium perchlorate, and rubidium nitrate (Shaw, 2006).  Results of soil 
sample analysis are shown in Table 3-41. 

3.42 Sump-042 
Sump 042 is associated with Building 212-37 at LHAAP-46.  Building 212-37 was used for raw 
material preparation, intermediate charge and first fire mix, smoke mixture charges and 
zirconium weighing (Plexus, 2005).  Potential contaminants at Building 212-37 include acetone, 
barium chromate, boron, diesel, isopropyl alcohol, fluoroelastomer copolymer, isopropyl 
alcohol, magnesium, potassium nitrate, potassium perchlorate, sulfur, SVOCs, VOCs and 
tungsten (Shaw, 2006).  Results of soil sample analysis are shown in Table 3-42. 

3.43 Sump-043 
Sump 043 is associated with Building 212-38 at LHAAP-46.  Building 212-38 was used for raw 
material preparation, intermediate charge and first fire mix, smoke mixture charges and 
zirconium weighing (Plexus, 2005).  Potential contaminants at Building 212-38 include cesium 
nitrate, potassium nitrate, rubidium nitrate, SVOCs and VOCs (Shaw, 2006).  Results of soil 
sample analysis are shown in Table 3-43. 

3.44 Sump-044 
Sump 044 is associated with Building 25-C at LHAAP-47.  Building 25-C was used as an 
ammonium perchlorate grinding building (Plexus, 2005).  Potential contaminants at 
Building 25-C include ammonium perchlorate, chlorates, nitrates (Shaw, 2006).  Results of soil 
sample analysis are shown in Table 3-44. 

3.45 Sump-045 
Sump 045 is associated with Building 25-C at LHAAP-47.  Building 25-C was used as an 
ammonium perchlorate grinding building (Plexus, 2005).  Potential contaminants at 
Building 25-C include ammonium perchlorate, chlorates, nitrates (Shaw, 2006).  Results of soil 
sample analysis are shown in Table 3-45. 
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3.46 Sump-046 
Sump 046 is associated with Building 25-C at LHAAP-47.  Building 25-C was used as an 
ammonium perchlorate grinding building (Plexus, 2005).  Potential contaminants at 
Building 25-C include ammonium perchlorate, chlorates, nitrates (Shaw, 2006).  Results of soil 
sample analysis are shown in Table 3-46. 

3.47 Sump-047 
Sump 047 is associated with Building 25-D at LHAAP 47.  Building 25-D was used as a blender 
building and subsequently modified to receive bulk ammonium perchlorate shipments (Plexus, 
2005). Potential contaminants at Building 25-D include chlorates, magnesium carbonate, nitrates, 
perchlorates, and sodium nitrate (Shaw, 2006).  Results of soil sample analysis are shown in 
Table 3-47. 

3.48 Sump-048 
Sump 048 is associated with Building 26-E at LHAAP-47.  Building 26-E was used as a 
standardization building for perchlorate handling, mixing and casting composition for the 
155-millimeter (mm) rocket assisted projectile, phosphorous weighing and drying, pyrotechnics 
dispensing, and solvent dispensing (Plexus, 2005).  Potential contaminants at Building 26-E 
include aluminum, chlorates, diesel, isopropyl alcohol, magnesium, magnesium carbonate, 
nitrates, perchlorates, SVOCs, sodium nitrate, VOCs, and zirconium (Shaw, 2006).  Results of 
soil sample analysis are shown in Table 3-48. 

3.49 Sump-049 
Sump 049 is associated with Building 26-E at LHAAP-47.  Building 26-E was used as a 
standardization building for perchlorate handling, mixing and casting composition for the 
155-mm rocket assisted projectile, phosphorous weighing and drying, pyrotechnics dispensing, 
and solvent dispensing (Plexus, 2005). Potential contaminants at Building 26-E include 
aluminum, chlorates, diesel, isopropyl alcohol, magnesium, magnesium carbonate, nitrates, 
perchlorates, SVOCs, sodium nitrate, VOCs, and zirconium (Shaw, 2006).  Results of soil 
sample analysis are shown in Table 3-49. 

3.50 Sump-050 
Sump 050 is associated with Building 26-E at LHAAP-47.  Building 26-E was used as a 
standardization building for perchlorate handling, mixing and casting composition for the 
155-mm rocket assisted projectile, phosphorous weighing and drying, pyrotechnics dispensing, 
and solvent dispensing (Plexus, 2005). Potential contaminants at Building 26-E include 
aluminum, chlorates, diesel, isopropyl alcohol, magnesium, magnesium carbonate, nitrates, 
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perchlorates, SVOCs, VOCs, sodium nitrate, and zirconium (Shaw, 2006).  Results of soil 
sample analysis are shown in Table 3-50. 

3.51 Sump-051 
Sump 051 is associated with Building 26-E at LHAAP-47.  Building 26-E was used as a 
standardization building for perchlorate handling, mixing and casting composition for the 
155-mm rocket assisted projectile, phosphorous weighing and drying, pyrotechnics dispensing, 
and solvent dispensing (Plexus, 2005). Potential contaminants at Building 26-E include 
Aluminum, chlorates, diesel, isopropyl alcohol, magnesium, magnesium carbonate, nitrates, 
perchlorates, SVOCs, sodium nitrate, VOCs, and zirconium (Shaw, 2006).  Results of soil 
sample analysis are shown in Table 3-51. 

3.52 Sump-052 
Sump 052 is associated with Building 28-G at LHAAP-47.  Building 28-G was used as a change 
house for motor case preparation.  Potential contaminants at Building 28-G include SVOCs and 
VOCs (Shaw, 2006).  Results of soil sample analysis are shown in Table 3-52. 

3.53 Sump-053 
Sump 053 is associated with Building 29-D at LHAAP-47.  Building 29-D was used as an 
oxidizer grinding building (Plexus, 2005).  Potential contaminants at Building 29-D include 
chlorates, magnesium carbonate, nitrates, perchlorates, and sodium nitrate (Shaw, 2006).  Results 
of soil sample analysis are shown in Table 3-53. 

3.54 Sump-054 
Sump 054 is associated with Building 31-G at LHAAP-47.  Building 31-G was used for fuel 
material preparation, weighing and mixing. (Plexus, 2005).  Potential contaminants at 
Building 31-G include aluminum, magnesium, oxamide, and zirconium (Shaw, 2006).  Results 
of soil sample analysis are shown in Table 3-54. 

3.55 Sump-055 
Sump 055 is associated with Building 31-G at LHAAP-47.  Building 31-G was used for fuel 
material preparation, weighing and mixing. (Plexus, 2005).  Potential contaminants at 
Building 31-G include aluminum, magnesium, oxamide, and zirconium (Shaw, 2006).  Results 
of soil sample analysis are shown in Table 3-55. 

3.56 Sump-056 
Sump 056 is associated with Building 32-H at LHAAP-47.  Building 32-H was used as a fixture 
preparation building for cleaning/degreasing metal parts prior to spray coating with Teflon 
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(Plexus, 2005).  Potential contaminants at Building include SVOCs and VOCs (Shaw, 2006).  
Results of soil sample analysis are shown in Table 3-56. 

3.57 Sump-057 
Sump 057 is associated with Building 33-G at LHAAP-47.  Building 33-G was used as a fuel 
mixing building.  A tank farm was associated with this building (Plexus, 2005).  Potential 
contaminants at Building 33-G are unknown (Shaw, 2006).  Results of soil sample analysis are 
shown in Table 3-57. 

3.58 Sump-058 
Sump 058 is associated with Building 36-B at LHAAP-47.  Building 36-B was used as a sample 
preparation building (Plexus, 2005).  Potential contaminants at Building 36-B include 
polybutadiene acrylic acid (PBAA) and polysulfide perchlorate (Shaw, 2006).  Results of soil 
sample analysis are shown in Table 3-58. 

3.59 Sump-059 
Sump 059 is associated with Building 41-E at LHAAP-47.  Building 41-E was used as a 
propellant mixing building (Plexus, 2005).  Potential contaminants at Building 41-E include 
PBAA and polysulfide perchlorate (Shaw, 2006).  Results of soil sample analysis are shown in 
Table 3-59. 

3.60 Sump-060 
Sump 060 is associated with Building 42-E at LHAAP-47.  Building 42-E was used for 
propellant mixing (Plexus, 2005).  Potential contaminants at Building include PBAA and 
polysulfide perchlorate (Shaw, 2006).  Results of soil sample analysis are shown in Table 3-60. 

3.61 Sump-061 
Sump 061 is associated with Building 42-H at LHAAP-47.  Building 42-H was used for solid 
rocket propellant production (Plexus, 2005).  Potential contaminants at Building include PBAA 
and polysulfide perchlorate (Shaw, 2006).  Results of soil sample analysis are shown in 
Table 3-61. 

3.62 Sump-062 
Sump 062 is associated with Building 45-E at LHAAP-47.  Building 45-E was used as a casting, 
curing, and finishing building for rocket motors. Lining, patching and caulking of the first and 
second stage of Pershing Rocket motors was performed in this building (Plexus, 2005).  Potential 
contaminants at Building 45-E include PBAA, polysulfide perchlorate, SVOCs and VOCs 
(Shaw, 2006).  Results of soil sample analysis are shown in Table 3-62. 
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3.63 Sump-063 
Sump 063 is associated with Building 45-E at LHAAP-47.  Building 45-E was used as a casting, 
curing, and finishing building for rocket motors. Lining, patching and caulking of the first and 
second stage of Pershing Rocket motors was performed in this building (Plexus, 2005).  Potential 
contaminants at Building 45-E include PBAA, polysulfide perchlorate, SVOCs and VOCs 
(Shaw, 2006).  Results of soil sample analysis are shown in Table 3-63. 

3.64 Sump-064 
Sump 064 is associated with Building 45-E at LHAAP-47.  Building 45-E was used as a casting, 
curing, and finishing building for rocket motors. Lining, patching and caulking of the first and 
second stage of Pershing Rocket motors was performed in this building (Plexus, 2005).  Potential 
contaminants at Building 45-E include PBAA, polysulfide perchlorate, SVOCs and VOCs 
(Shaw, 2006).  Results of soil sample analysis are shown in Table 3-64. 

3.65 Sump-065 
Sump 065 is associated with Building 45-E at LHAAP-47.  Building 45-E was used as a casting, 
curing, and finishing building for rocket motors. Lining, patching and caulking of the first and 
second stage of Pershing Rocket motors was performed in this building (Plexus, 2005).  Potential 
contaminants at Building 45-E include PBAA, polysulfide perchlorate, SVOCs and VOCs 
(Shaw, 2006).  Results of soil sample analysis are shown in Table 3-65. 

3.66 Sump-066 
Sump 066 is associated with Building 45-E at LHAAP-47.  Building 45-E was used as a casting, 
curing, and finishing building for rocket motors. Lining, patching and caulking of the first and 
second stage of Pershing Rocket motors was performed in this building (Plexus, 2005).  Potential 
contaminants at Building 45-E include PBAA, polysulfide perchlorate, SVOCs and VOCs 
(Shaw, 2006).  Results of soil sample analysis are shown in Table 3-66. 

3.67 Sump-067 
Sump 067 is associated with Building 45-E at LHAAP-47.  Building 45-E was used as a casting, 
curing, and finishing building for rocket motors.  Lining, patching and caulking of the first and 
second stage of Pershing Rocket motors was performed in this building (Plexus, 2005).  Potential 
contaminants at Building 45-E include PBAA, polysulfide perchlorate, SVOCs and VOCs 
(Shaw, 2006).  Results of soil sample analysis are shown in Table 3-67. 

3.68 Sump-068 
Sump 068 is associated with Building at LHAAP-47.  Building 46-A was used as a casting and 
curing building for production of PBX explosive propellant (Plexus, 2005).  Potential 
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contaminants at Building 46-A include SVOCs, VOCs, TPH, metals and explosives (Shaw, 
2006).  Results of soil sample analysis are shown in Table 3-68. 

3.69 Sump-069 
Sump 069 is associated with Building 46-B at LHAAP-47.  Building 46-Bwas used as a finisher 
building for motor finishing, initially, and subsequently for propellant mixing (Plexus, 2005).  
Potential contaminants at Building 46-B include PBAA, polysulfide perchlorate, SVOCs, and 
VOCs (Shaw, 2006).  Results of soil sample analysis are shown in Table 3-69. 

3.70 Sump-070 
Sump 070 is associated with Building 50-G at LHAAP-47.  Building 50-G was used as a 
cleaning bay to clean/degrease rocket motor parts (Plexus, 2005).  Potential contaminants at 
Building 50-G include diesel, PBAA, polysulfide perchlorate, SVOCs, and VOCs (Shaw, 2006).  
Results of soil sample analysis are shown in Table 3-70. 

3.71 Sump-071 
Sump 071 is associated with Building 54-F at LHAAP-47.  Building 54-F was used as a motor 
casting building for casting and curing of motor rockets, illuminant drying, grenade fuse 
assembly, pellet manufacturing, and flare composition (Plexus, 2005).  Potential contaminants at 
Building 54-F include PBAA and polysulfide perchlorate (Shaw, 2006).  Results of soil sample 
analysis are shown in Table 3-71. 

3.72 Sump-072 
Sump 072 is associated with Building 54-F at LHAAP-47.  Building 54-F was used as a motor 
casting building for casting and curing of motor rockets, pellet coating, ammonium perchlorate 
grinding and flare composition (Plexus, 2005).  Potential contaminants at Building 54-F include 
PBAA and polysulfide perchlorate (Shaw, 2006).  Results of soil sample analysis are shown in 
Table 3-72. 

3.73 Sump-073 
Sump 073 is associated with Building 54-G at LHAAP-47.  Building 54-G was used as a motor 
casting building for casting and curing of motor rockets, illuminant drying, grenade fuse 
assembly, pellet manufacturing, and flare composition (Plexus, 2005).  Potential contaminants at 
Building 54-G include acetone, diesel, hexane, isopropyl alcohol, magnesium, PBAA, 
perfluorooctanoic acid, potassium sulfate, polysulfide perchlorate, SVOCs, and VOCs (Shaw, 
2006).  Results of soil sample analysis are shown in Table 3-73. 
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3.74 Sump-074 
Sump 074 is associated with Building 54-G at LHAAP-47.  Building 54-G was used as a motor 
casting building for casting and curing of motor rockets, illuminant drying, grenade fuse 
assembly, pellet manufacturing, and flare composition (Plexus, 2005).  Potential contaminants at 
Building 54-G include acetone, diesel, hexane, isopropyl alcohol, magnesium, PBAA, 
perfluorooctanoic acid, potassium sulfate, polysulfide perchlorate, SVOCs, and VOCs (Shaw, 
2006).  Results of soil sample analysis are shown in Table 3-74. 

3.75 Sump-075 
Sump 075 is associated with Building 54-G at LHAAP-47.  Building 54-G was used as a motor 
casting building for casting and curing of motor rockets, illuminant drying, grenade fuse 
assembly, pellet manufacturing, and flare composition (Plexus, 2005).  Potential contaminants at 
Building 54-G include acetone, diesel, hexane, isopropyl alcohol, magnesium, PBAA, 
perfluorooctanoic acid, potassium sulfate, polysulfide perchlorate, SVOCs, and VOCs (Shaw, 
2006).  Results of soil sample analysis are shown in Table 3-75. 

3.76 Sump-076 
Sump 076 is associated with Building 54-H at LHAAP-47.  Building 54-H was used as a motor 
casting building for grenade fuse assembly, flare composition, and potassium perchlorate drying 
(Plexus, 2005).  Potential contaminants at Building 54-H include acetone, diesel, hexane, 
isopropyl alcohol, magnesium, perfluorooctanoic acid, potassium sulfate, SVOCs, and VOCs 
(Shaw, 2006).  Results of soil sample analysis are shown in Table 3-76. 

3.77 Sump-077 
Sump 077 is associated with Building 54-H at LHAAP-47.  Building 54-H was used as a motor 
casting building for grenade fuse assembly, flare composition, and potassium perchlorate drying 
(Plexus, 2005).  Potential contaminants at Building 54-H include acetone, diesel, hexane, 
isopropyl alcohol, magnesium, perfluorooctanoic acid, potassium sulfate, SVOCs, and VOCs 
(Shaw, 2006).  Results of soil sample analysis are shown in Table 3-77. 

3.78 Sump-078 
Sump 078 is associated with Building 68-C at LHAAP-47.  Building 68-C was used finishing 
building for black powder surge, fuse assembly and button bomb manufacturing (Plexus, 2005).  
Potential contaminants at Building 68-C include red phosphorous, SVOCs and VOCs (Shaw, 
2006).  Results of soil sample analysis are shown in Table 3-78 
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3.79 Sump-079 
Sump 079 is associated with Building 68-C at LHAAP-47.  Building 68-C was used finishing 
building for black powder surge, fuse assembly and button bomb manufacturing (Plexus, 2005).  
Potential contaminants at Building 68-C include red phosphorous, SVOCs and VOCs (Shaw, 
2006).  Results of soil sample analysis are shown in Table 3-79. 

3.80 Sump-080 
Sump 080 is associated with Building 68-C at LHAAP-47.  Building 68-C was used finishing 
building for black powder surge, fuse assembly and button bomb manufacturing (Plexus, 2005).  
Potential contaminants at Building 68-C include red phosphorous, SVOCs and VOCs (Shaw, 
2006).  Results of soil sample analysis are shown in Table 3-80. 

3.81 Sump-081 
Sump 081 is associated with Building 68-F at LHAAP-47.  Building 68-F was used as a 
finishing building for assembly and packaging of illuminating mortars, illuminant and aluminum 
consolidation, fuse rework, first fire dispensing, and consolidation for red phosphorous smoke 
(Plexus, 2005).  Potential contaminants at Building 68-F include metals, SVOCs and VOCs 
(Shaw, 2006).  Results of soil sample analysis are shown in Table 3-81. 

3.82 Sump-082 
Sump 082 is associated with Building 68-F at LHAAP-47.  Building 68-F was used as a 
finishing building for assembly and packaging of illuminating mortars, illuminant and aluminum 
consolidation, fuse rework, first fire dispensing, and consolidation for red phosphorous smoke 
(Plexus, 2005).  Potential contaminants at Building 68-F include metals, SVOCs and VOCs 
(Shaw, 2006).  Results of soil sample analysis are shown in Table 3-82. 

3.83 Sump-083 
Sump 083 is associated with Building 68-F at LHAAP-47.  Building 68-F was used as a 
finishing building for assembly and packaging of illuminating mortars, illuminant and aluminum 
consolidation, fuse rework, first fire dispensing, and consolidation for red phosphorous smoke 
(Plexus, 2005).  Potential contaminants at Building 68-F include metals, SVOCs and VOCs 
(Shaw, 2006).  Results of soil sample analysis are shown in Table 3-83. 

3.84 Sump-084 
Sump 084 is associated with Building 68-G at LHAAP-47.  Building 68-G was used as a 
finishing building for button bomb loading and assembly, practice rocket manufacturing, first 
fire and black powder dispensing, rocket fuse testing and manufacture of M115 and M116 
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simulators (Plexus, 2005). Potential contaminants at Building 68-G are unknown (Shaw, 2006).  
Results of soil sample analysis are shown in Table 3-84. 

3.85 Sump-085 
Sump 085 is associated with Building 68-G at LHAAP-47.  Building 68-G was used as a 
finishing building for button bomb loading and assembly, practice rocket manufacturing, first 
fire and black powder dispensing, rocket fuse testing and manufacturing of M115 and M116 
simulators (Plexus, 2005). Potential contaminants at Building 68-G are unknown (Shaw, 2006).  
Results of soil sample analysis are shown in Table 3-85 

3.86 Sump-086 
Sump 086 is associated with Building 68-G at LHAAP-47.  Building 68-G was used as a 
finishing building for button bomb loading and assembly, practice rocket manufacturing, first 
fire and black powder dispensing, rocket fuse testing and manufacturing of M115 and M116 
simulators (Plexus, 2005). Potential contaminants at Building 68-G are unknown (Shaw, 2006).  
Results of soil sample analysis are shown in Table 3-86. 

3.87 Sump-087 
Sump 087 is associated with Building 68-G at LHAAP-47.  Building 68-G was used as a 
finishing building for button bomb loading and assembly, practice rocket manufacturing, first 
fire and black powder dispensing, rocket fuse testing and manufacturing of M115 and M116 
simulators (Plexus, 2005). Potential contaminants at Building 68-G are unknown (Shaw, 2006).  
Results of soil sample analysis are shown in Table 3-87. 

3.88 Sump-088 
Sump 088 is associated with Building 68-G at LHAAP-47.  Building 68-G was used as a 
finishing building for button bomb loading and assembly, practice rocket manufacturing, first 
fire and black powder dispensing, rocket fuse testing and manufacturing of M115 and M116 
simulators (Plexus, 2005). Potential contaminants at Building 68-G are unknown (Shaw, 2006).  
Results of soil sample analysis are shown in Table 3-88. 

3.89 Sump-089 
Sump 089 is associated with Building 68-G at LHAAP-47.  Building 68-G was used as a 
finishing building for button bomb loading and assembly, practice rocket manufacturing, first 
fire and black powder dispensing, rocket fuse testing and manufacturing of M115 and M116 
simulators (Plexus, 2005). Potential contaminants at Building 68-G are unknown (Shaw, 2006).  
Results of soil sample analysis are shown in Table 3-89. 
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3.90 Sump-090 
Sump 090 is associated with Building 68-G at LHAAP-47.  Building 68-G was used as a 
finishing building for button bomb loading and assembly, practice rocket manufacturing, first 
fire and black powder dispensing, rocket fuse testing and manufacture of M115 and M116 
simulators (Plexus, 2005). Potential contaminants at Building 68-G are unknown (Shaw, 2006).  
Results of soil sample analysis are shown in Table 3-90 

3.91 Sump-091 
Sump 091 is associated with Building 75-I at LHAAP-47.  Building 75-I was used as a finishing 
and packing building for cleaning and spray coating motors and parts, black powder drying, 
pellet extruding, and charge consolidation (Plexus, 2005).  Potential contaminants at Building 
75-I include aluminum, magnesium, SVOCs, VOCs, and zirconium (Shaw, 2006).  Results of 
soil sample analysis are shown in Table 3-91. 

3.92 Sump-092 
Sump 092 is associated with Building 75-I at LHAAP-47.  Building 75-I was used as a finishing 
and packing building for cleaning and spray coating motors and parts, black powder drying, 
pellet extruding, and charge consolidation (Plexus, 2005).  Potential contaminants at Building 
75-I include aluminum, magnesium, SVOCs, VOCs, and zirconium (Shaw, 2006).  Results of 
soil sample analysis are shown in Table 3-92 

3.93 Sump-093 
Sump 093 is associated with Building 75-I at LHAAP-47.  Building 75-I was used as a finishing 
and packing building for cleaning and spray coating motors and parts, black powder drying, 
pellet extruding, and charge consolidation (Plexus, 2005).  Potential contaminants at Building 
75-I include aluminum, magnesium, SVOCs, VOCs, and zirconium (Shaw, 2006).  Results of 
soil sample analysis are shown in Table 3-93. 

3.94 Sump-106 
Sump 106 is associated with Building 401 at LHAAP-66.  Building 401 is a gas powered heating 
plant/power house located at LHAAP-66 (Plexus, 2005).  Potential contaminants at Building 401 
include metals, VOCs, SVOCs and polychlorinated biphenyls (Shaw, 2006).  Results of soil 
sample analysis are shown in Table 3-94. 

3.95 Sump-107 
Sump 107 is associated with Building 403 at LHAAP-46.  Building 403 was used as a 
pyrotechnic production operations building for pyrotechnic material pressing, pellet 
consolidation and charge assembly (Plexus, 2005).  Potential contaminants at Building 403 
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include ethyl acetate and magnesium (Shaw, 2006).  Results of soil sample analysis are shown in 
Table 3-95. 

3.96 Sump-108 
Sump 108 is associated with Building 406 at LHAAP-46.  Building 406 was used as a chemical 
process building (Plexus, 2005).  Potential contaminants at Building 406 include metals and 
explosives (Shaw, 2006).  Results of soil sample analysis are shown in Table 3-96. 

3.97 Sump-109 
Sump 109 is associated with Building 408 at LHAAP-46.  Building 408 was used as a mixing 
and pressing building for pyrotechnic items loading, assembly and packing (Plexus, 2005).  
Potential contaminants at Building 408 include perchlorates, metals, and explosives (Shaw, 
2006).  Results of soil sample analysis are shown in Table 3-97. 

3.98 Sump-110 
Sump 110 is associated with Building 207 at LHAAP-46.  Building 207 was used as a 
maintenance calibration facility and as a research and development laboratory for a smoke test 
device (Plexus, 2005).  Potential contaminants at Building 207 include metals, SVOCs, and 
VOCs (Shaw, 2006).  Results of soil sample analysis are shown in Table 3-98. 

3.99 Sump-111 
Sump 111 is associated with Building 722-P at LHAAP-35A.  Building 722-P was used as a 
paint shop (Plexus, 2005).  Potential contaminants at Building 722-P include metals, SVOCs, 
VOCs and TPH diesel range organic-gasoline range organic (DRO-GRO) (Shaw, 2006).  Results 
of soil sample analysis are shown in Table 3-99. 

3.100 Sump-112 
Sump 112 is associated with Building 722-P at LHAAP-35A.  Building 722-P was used as a 
paint shop (Plexus, 2005).  Potential contaminants at Building 722-P include metals, SVOCs, 
VOCs and TPH DRO-GRO (Shaw, 2006).  Results of soil sample analysis are shown in 
Table 3-100. 

3.101 Sump-113 
Sump 113 is associated with Building 744 at LHAAP-35A.  Building 744 was used as a service 
station in association with a grease rack at Building 744-A. (Plexus, 2005).  Potential 
contaminants at Building 744 are unknown. For Building 744-A potential contaminants include 
metals, SVOCs, VOCs and TPH DRO-GRO (Shaw, 2006).  Results of soil sample analysis are 
shown in Table 3-101. 
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3.102 Sump-114 
Sump 114 is associated with Building 25-X at LHAAP-39.  Building 25-X was used as a 
cleaning slab and pit for cleaning containers that once carried explosive waste (Plexus, 2005).  
Potential contaminants at Building 25-X include VOCs, SVOCs, and explosives (Shaw, 2006).  
Results of soil sample analysis are shown in Table 3-102. 

3.103 Sump-115 
Sump 115 is associated with Building 33-X at LHAAP-18.  Building 33-X was used as a 
general-purpose storage shed (Plexus, 2005).  Potential contaminants at Building 33-X are 
unknown (Shaw, 2006).  Results of soil sample analysis are shown in Table 3-103. 

3.104 Sump-116 
Sump 116 is associated with Building 37-X at LHAAP-18.  Building 37-X was used as an air 
curtain destructor (Plexus, 2005).  Potential contaminants at Building 37-X are unknown (Shaw, 
2006).  Results of soil sample analysis are shown in Table 3-104. 

3.105 Sump-117 
Sump 117 is associated with Building 744-A at LHAAP-58.  Building 744-A was used as a 
grease rack (Plexus, 2005).  Potential contaminants at Building 744-A include metals, SVOCs, 
VOCs, and TPH DRO-GRO (Shaw, 2006).  Results of soil sample analysis are shown in 
Table 3-105. 

3.106 Sump-118 
Sump 118 is associated with Building 813, an independent production facility located northwest 
of LHAAP-29.  Building 813 was used for assembly of pyrotechnic items (Plexus, 2005).  
Potential contaminants at Building 813 include SVOCs, VOCs, and TPH DRO-GRO (Shaw, 
2006).  Results of soil sample analysis are shown in Table 3-106.   

3.107 Sump-121 
Sump 121 is associated with Building 32-H at LHAAP-47.  Building 32-H was used as a fixture 
preparation building spray coating metal parts with Teflon, and degreasing with 
trichloroethylene, and Teflon curing in ovens (Plexus, 2005).  Potential contaminants at Building 
32-H include SVOCs and VOCs (Shaw, 2006).  Results of soil sample analysis are shown in 
Table 3-107. 

3.108 Sump-122 
Sump 122 is associated with Building 401-C at LHAAP-04.  Building 401-C was used for 
wastewater storage (Plexus, 2005).  Potential contaminants at Building 401-C include metals, 
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SVOCs, VOCs, TPH DRO-GRO, herbicides and pesticides (Shaw, 2006).  Results of soil sample 
analysis are shown in Table 3-108. 

3.109 Sump-125 
Sump 125 is associated with Building 723 at LHAAP-58.  Building 723 was used as a fixed 
laundry facility (Plexus, 2005).  Potential contaminants at Building 723 include chlorinated 
solvents (Shaw, 2006).  Results of soil sample analysis are shown in Table 3-109. 

3.110 WRSump-004 
WRSUMP004 is associated with Building P-1 at LHAAP-46.  Building P-1 was used as an 
aluminum weighing building.  The building stored metal powders used in the manufacturing of 
the Atomic Explosion Simulator and signal/smoke flares (Plexus, 2005).  Potential contaminants 
at Building P-1 include aluminum, boron, hexamethylenetetramine, magnesium, vinyl chloride, 
silicon, tungsten, and zirconium (Shaw, 2006).   Results of soil sample analysis are shown in 
Table 3-110. 

3.111 WRSump-005 
WRSUMP005 is associated with Building P-117 at LHAAP-46.  Building P-117 was used as a 
mixing and consolidation building for illuminant consolidation, sodium nitrate handling, 
60/81mm pressing, and magnesium powder mixing.  Mixers were cleaned using sawdust with 
methylene chloride (Plexus, 2005).  Potential contaminants at Building P-117 include VOCs, 
SVOCs, explosives and metals (Shaw, 2006).  Results of soil sample analysis are shown in 
Table 3-111. 

3.112 WRSump-006 
WRSUMP006 is associated with Building P-118 at LHAAP-46.  Building P-118 was used as a 
small pyrotechnic item manufacturing building for pyrotechnic cartridge manufacturing 
involving sodium nitrate grinding, magnesium handling, trip flare consolidation, first fire 
dispensing, decontamination kit hand line operations, and pellet coating (Plexus, 2005). Potential 
contaminants at Building P-118 include acetone, diesel, isopropyl alcohol, SVOCs and VOCs 
(Shaw, 2006).  Results of soil sample analysis are shown in Table 3-112.   

3.113 WRSump-007 
WRSUMP007 is associated with Building P-122 at LHAAP-46.  Building P-122 was used as an 
oxidizer process building (Plexus, 2005).  Potential contaminants are unknown (Shaw, 2006).  
Results of soil sample analysis are shown in Table 3-113. 
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3.114 WRSump-008 
WRSUMP008 is associated with Building B-8 at LHAAP-46.  Building B-8 was used as a 
blender building for production of the M21 Simulator and pyrotechnic material blending (Plexus, 
2005).  Potential contaminants at Building B-8 include explosives (Shaw, 2006).  Results of soil 
sample analysis are shown in Table 3-114. 

3.115 WRSump-009 
WRSUMP009 is associated with Building S-113 at LHAAP-46.  Potential contaminants at 
Building S-113 include SVOCs, VOCs, explosives and metals (Shaw, 2006).  Results of soil 
sample analysis are shown in Table 3-115. 

3.116 WRSump-010 
WRSUMP010 is associated with Building P-12 at LHAAP-46.  Building P-12 was used for 
pyrotechnic production.  Potential contaminants at Building P-12 include SVOCs, VOCs, 
explosives and metals (Shaw, 2006).  Results of soil sample analysis are shown in Table 3-116. 

3.117 WRSump-011 
WRSUMP011 is associated with Building B-13 at LHAAP-46.  Building B-13 was used as a 
blender building for illuminant composition (Plexus, 2005).  Potential contaminants at 
Building B-13 include SVOCs and VOCs (Shaw, 2006).  Results of soil sample analysis are 
shown in Table 3-117. 

3.118 WRSump-012 
WRSUMP012 is associated with Building P-113 at LHAAP-46.  Building B-13 was used as a 
blender building for illuminant drying, continuous illuminant mixing, continuous dry material 
mixing, M509 grenade manufacturing, and granulate flare composition/slider composition 
(Plexus, 2005).  Potential contaminants at Building B-13 include acetone, fluoroelastomer, 
magnesium, tetrafluoroethylene (Shaw, 2006).  Results of soil sample analysis are shown in 
Table 3-118. 

3.119 WRSump-013 
WRSUMP013 is associated with LHAAP-45, the Magazine Area, which is described as a 
munitions storage area with a total area of more than 800 acres consisting of 58 bunkers.  The 
bunkers were used to store munitions products, and was in use from 1942 through 1995.  
WRSUMP013 is located in the vicinity of the loading dock area near bunker 811-50 outside the 
southwest site boundary of LHAAP-45 (Plexus, 2005).  Results of soil sample analysis are 
shown in Table 3-119. 
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3.120 WRSump-014 
WRSUMP014 is associated with Building 29-A at LHAAP-37.  Building 29-A was used control 
and chemistry lab for raw material testing and some bench-scale production (Plexus, 2005).  
Potential contaminants at Building 29-A include SVOCs, VOCs, metals and explosives (Shaw, 
2006).  Results of soil sample analysis are shown in Table 3-120. 

3.121 WRSump-015 
WRSUMP015 is associated with Building 212-14 at LHAAP-15.  Building 212-14 was used for 
pressing pyrotechnic mixes, illuminant consolidation, fuse delay consolidation, flare 
composition, black powder loading, and pellet drilling.  Press operations were conducted using a 
75-ton hydraulic press (Plexus, 2005). Potential contaminants at Building 212-14 include 
aluminum, diesel, magnesium, isopropyl alcohol, SVOCs, VOCs, and zirconium (Shaw, 2006).  
Results of soil sample analysis are shown in Table 3-121. 

3.122 WRSump-016 
WRSUMP016 is associated with Building 407 at LHAAP-46.  Building 407 was used for 
illuminant testing (Plexus, 2005).  Potential contaminants at Building 407 include SVOCs, VOCs 
and metals (Shaw, 2006).  Results of soil sample analysis are shown in Table 3-122. 

3.123 WRSump-017 
WRSUMP017 is associated with Building 68-G at LHAAP-47.  Building 68-G was used as a 
finishing building for button bomb loading and assembly, practice rocket manufacturing, first 
fire and black powder dispensing, rocket fuse testing and manufacturing of M115 and M116 
simulators (Plexus, 2005). Potential contaminants at Building 68-G are unknown (Shaw, 2006).  
Results of soil sample analysis are shown in Table 3-123. 

3.124 WRSump-018 
WRSUMP018 is associated with Building 54-H at LHAAP-47.  Building 54-H was used as a 
motor casting building for grenade fuse assembly, flare composition, and potassium perchlorate 
drying (Plexus, 2005).  Potential contaminants at Building 54-H include acetone, diesel, hexane, 
isopropyl alcohol, magnesium, perfluorooctanoic acid, potassium sulfate, SVOCs, and VOCs 
(Shaw, 2006).  Results of soil sample analysis are shown in Table 3-124. 

3.125 WRSump-019 
WRSUMP019 is associated with Building 212-20 at LHAAP-19.  Building 212-20 was used for 
pyrotechnic production (Plexus, 2005).  Potential contaminants at Building 212-20 include 
SVOCs, VOCs, TPH, metals and explosives (Shaw, 2006).  Results of soil sample analysis are 
shown in Table 3-125. 
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3.126 WRSump-021 
WRSUMP021 is associated with Building P-11 at LHAAP-46.  Building P-11 was used for 
pyrotechnic production (Plexus, 2005).  Potential contaminants at Building P-11 include SVOCs, 
VOCs, TPH, metals and explosives (Shaw, 2006).  Results of soil sample analysis are shown in 
Table 3-126. 
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4.0 Data Evaluation 

Chemicals of potential concern (COPCs) for possible further consideration at LHAAP-35/36 
were identified from the results shown in Tables 3-1 through 3-126 by following criteria 
provided in the TCEQ Risk Reduction Rule (RRR) given in Title 30 of the Texas Administrative 
Code Chapter 335 (30 TAC §335). 

Analytical data were evaluated as follows: 

• Samples with all validation qualifiers were included in the residential risk assessment 
except for “R”-qualified data, which were rejected from the data set. 

• “U”- qualified data indicate undetected concentrations below the method detection 
limit (MDL) shown 

• “J”- qualified data indicate estimated concentrations detected with concentrations 
measured between the MDL and the method quantitation limit (MQL) value shown 

• “E”- qualified data indicate measurements exceeding the upper calibration limit, 
therefore, the concentration is estimated. 

Samples collected prior to 2002 were evaluated in previous risk assessments (Jacobs, 2002b; 
2003).  Because potential health risks associated with these samples have been evaluated, and 
were found to be within acceptable limits, they are not evaluated in this document.  This 
evaluation addresses additional samples collected in 2006 at selected sumps, where adequate 
data was previously not available, to determine whether the soil around the sumps posed human 
health risk.   

The COPCs for the LHAAP-35/36 soil evaluation were identified using risk-based screening 
criteria developed from 30 TAC §335 and subsequent guidance (TCEQ, 1998, 2001, 2003) to 
identify chemicals that would contribute significantly to human health risk. 

Data from soil near former sump locations were grouped according to LHAAP sites and Sub-
Areas (Figures 2-1 through 2-6) to identify and evaluate COPCs.  This grouping allows the 
evaluation of COPCs at sump locations in the context of previous assessments, and is consistent 
with the objective to determine whether the additional data would change the conclusions of 
previous risk assessments (Section 1.1).     

4.1 Risk-Based Screening 
Essential human nutrients (calcium, chloride, iron, magnesium, potassium, and sodium) were 
eliminated from further consideration as COPCs (TCEQ, 1998, 2001, 2003).  
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A risk-based screening step was used to identify chemicals that would contribute significantly to 
human health risk.  The RBSVs used are given in TCEQ (1998) guidance and in tables included 
in this chapter (TCEQ, 2006).  The RBSVs are concentrations that are protective of human 
health exposure via ingestion, inhalation, and dermal absorption pathways at a 1E-06 target risk 
level for carcinogens and a 0.1 target hazard quotient for noncarcinogens.  In cases where 
contaminants have both carcinogenic and noncancer toxicity factors, the RBSV represents the 
lower (more conservative) value.  The RBSVs are protective of both residential and 
commercial/industrial land-use scenarios.     

The RBSV values for TPH components analyzed according to TCEQ Method TX1005 were 
developed as follows:  

• For results reported as “Carbon Range C12-C28 and Carbon Range C28-C35” 
concentrations, the value used is the lowest of RBSVs for >12-16 C, >16-21 C, and 
>21-35 C (aromatic) boiling fraction of TPH, given in TCEQ (2006) guidance 
(4.0E+02 milligrams per kilogram [mg/kg]). 

• For results reported as “Carbon Range C6-C12” concentrations, the value used is the 
RBSV for the >8C-C10 (aromatic) boiling fraction of TPH, given in TCEQ (2006) 
guidance (1.7E+02 mg/kg). 

4.1.1 Definitions 
Terms used in this report to describe concentrations at or near the detection limit are defined as 
follows: 

 Practical quantitation limit (PQL).  The PQL is the concentration of the lowest non-zero 
standard in the laboratory’s calibration curve adjusted for laboratory reagent matrix type and 
sample size.  The PQL is analogous to the MQL reported by the laboratory and described in 
Section 7 of SW846-Method 8000B.  The PQL is used under the 30 TAC 335 rule to evaluate 
the capability of the analytical method used by the laboratory to quantitate the chemicals at 
concentrations below a regulatory level.   

When the PQL of the most sensitive standard available method is greater than the regulatory 
level, the PQL from that method is used as the regulatory limit in lieu of the regulatory level as 
allowed in 30 TAC 335.   

Sample quantitation limit (SQL).  The SQL is the PQL adjusted for sample-specific factors 
affecting the quantitation of the chemical measured in an environmental sample, such as dilution 
or moisture content, and flagged with a “U” qualifier to indicate the chemical was not detected in 
the in the sample.  Some samples required dilution to quantitate a chemical initially present at 
high concentrations that exceeded the linear range of instrument response.  Other dilutions were 
required by matrix interference, (e.g., soil properties that interfere with an extraction step, or an 
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extract that could not be evaporated down to the required 1mL volume before analysis).  For 
such samples, the analyst prepares samples with increasing dilution factors.  The analytical 
results are reported for the lowest dilution that provides measurements within the linear response 
range, and meets quality control criteria.  The diluted samples are identified in Section 4 tables 
by showing the dilution factor for each sample.   

Method detection limit (MDL). The MDL the minimum concentration of a substance that can be 
measured and reported with 99% confidence that the analyte concentration is greater than zero 
and is determined from the analysis of a sample in a given matrix type containing the analyte 
(TCEQ, 1998, Appendix B.1.1.2).  

The laboratory establishes the MDL for the chemical and verifies the value on at least a quarterly 
basis using a detectability check sample (DCS) to demonstrate that the laboratory can detect the 
chemical at that MDL.  The DCS is a laboratory reagent grade matrix sample spiked with the 
chemical at or within two times the laboratory’s MDL and carried through the entire sample 
preparation and analysis procedures. 

Sample detection limit (SDL).  The SDL is the laboratory’s MDL for the chemical adjusted for 
sample-specific factors affecting the detection of the chemical measured in an environmental 
sample, such as dilution or percent moisture, and flagged or qualified with a “U” or “<” to 
indicate the chemical was not detected in the sample.  As agreed upon between the TCEQ and 
LHAAP during a May 17, 2007 telephone conference, the SDL is used in this document to report 
nondetected results for chemicals only when the PQL is being used as the regulatory limit for the 
chemical.  

Method Quantitation Limit.  The MQL is the concentration of the lowest non-zero standard in the 
laboratory’s calibration curve.  MQL values that were provided by the analytical laboratory for 
its quality assurance program, and which meets the SW-846 requirements for the method 
(USEPA, 1997) were used in the screening step.   

Background.  For metals, a screening comparison to LHAAP background concentrations was 
used to determine whether detected metal concentrations might be related to LHAAP operations 
or naturally occurring background levels.  The LHAAP-specific background concentrations for 
soil were developed using data that represent background concentrations for surface soil (0-0.5 
feet bgs) and subsurface soil (1.5-2.5 feet bgs) (Shaw, 2004b).  Because the samples collected at 
LHAAP-35/36 sumps were taken at several depth intervals, the depth interval of surface and 
subsurface samples for sumps and background soil data do not correspond exactly.  Therefore, 
the LHAAP-35/36 concentrations were compared to the lower of surface and subsurface 
background concentrations.  This approach provides a more conservative evaluation.   
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Based on TCEQ recommendations, 95% upper prediction limits (UPLs) of the background data 
sets (Shaw, 2004b) were calculated and used in this evaluation.  The 95% UPL value represents 
the concentration that will be above the next single measurement with 95 percent confidence, 
and was calculated as follows.   

The distributions of background concentrations are shown in the original soil background 
document (Shaw, 2004b) and are repeated in Table 4-1.  If the background data have either the 
normal or lognormal distribution the 95% UPL was calculated according to the equation 
(USEPA, 1992): 

  UPL0.95  =  X + tn-1,0.95  x S x (1+1/n)1/2    Equation 1 

where: 

 UPL0.95 = the 95% UPL 

 X  = mean background concentration 

 t n-1,0.95  =  Student’s t value for n-1 degrees of freedom and 95 percent 
confidence  

 S  = standard deviation of the mean 

 n  = number of samples 

If the data were shown to be both normally and lognormally distributed, the distribution having 
the higher p value above 0.05 was used for the 95% UPL calculation.  If the data were 
lognormally distributed, the 95% UPL value used (Table 4-1) is the antilogarithm of the value 
calculated by Equation 1.   

Nonparametric methods were used if the data do not have either the normal or lognormal 
distribution.  The 95% UPL concentration was determined by ranking the data from highest to 
lowest and calculating the 95th percentile rank according to the equation: 

   UPL0.95 = 95th percentile = 0.95(n+1)    Equation 2 

where:  

 UPL0.95 = concentration occupying the 95th percentile rank 

 95th percentile = the 95th percentile rank of the of the data set 

 n = number of samples 
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This 95th percentile is the same as the 95% UPL according to the assumptions made in 
Equation 1.  

The applicable RBSVs used for screening were developed according to TCEQ (1998) guidance 
and current tables (TCEQ, 2006).  For chemicals having a PQL or the background concentration 
higher than the RBSV, the higher of the PQL or background concentration was chosen as the 
applicable RBSV for the chemical, as described in §335.563(j)(1) for Risk Reduction Standard 3.   

The soil screening step involves comparison of the detected concentration to the applicable 
RBSV.  Chemicals with detected concentrations equal to or below the applicable RBSV levels 
were eliminated from further evaluation.  Chemicals having concentrations above the applicable 
RBSV were further evaluated to determine whether they would contribute significantly to the 
risk estimates for the LHAAP site provided in the Jacobs (2002b, 2003) risk assessments.   

Screening of data for chemical concentrations in soil are shown in tables below.  A master 
footnote and abbreviation legend that applies to all data evaluation tables is provided with the 
tables.  The SVOC compounds that exceed the applicable RBSV as a result of dilution are 
indicated in the screening tables by shading.   

4.2 Site LHAAP-46 (Sub-Area 1) 
Locations of sumps associated with LHAAP-46 are shown in Figure 2-1.  Evaluations of data 
for soil from LHAAP-46 are shown in Tables 4-1 through 4-60.  A master footnote and 
abbreviation legend is provided with the tables.  

4.2.1 Sump-001 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-1.  All 
chemicals except vanadium and selected SVOCs have concentrations below the RBSV.  The 
chemicals having soil concentrations below RBSV concentrations were removed from further 
consideration in the baseline risk assessment evaluation of the chemical relative to the Jacobs 
(2003) risk assessment as described in Section 1.1. 

Sample WRS04-SB01-01 was diluted by a factor of 10, which resulted in an elevation of the 
SQL for the SVOCs, even though the SVOCs were not detected in the sample.  The evaluation of 
vanadium is described in Section 4.3.   

4.2.2 Sump-002 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-2.  All 
chemicals except aluminum have concentrations below the RBSV, and were removed from 
further consideration in the baseline risk assessment evaluation of the chemical relative to the 
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Jacobs (2003) risk assessment as described in Section 1.1.  The evaluation of aluminum is 
described in Section 4.3.   

4.2.3 Sump-003 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-3.  All 
chemicals except aluminum have concentrations below the RBSV, and were removed from 
further consideration in the baseline risk assessment evaluation of the chemical relative to the 
Jacobs (2003) risk assessment as described in Section 1.1.  The evaluation of aluminum is 
described in Section 4.3.   

4.2.4 Sump-004 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-4.  All 
chemicals except vanadium have concentrations below the RBSV, and were removed from 
further consideration in the baseline risk assessment evaluation of the chemical relative to the 
Jacobs (2003) risk assessment as described in Section 1.1.  The evaluation of vanadium is 
described in Section 4.3.   

4.2.5 Sump-005 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-5.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-005. 

4.2.6 Sump-006 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-6.  All 
chemicals except aluminum have concentrations below the RBSV, and were removed from 
further consideration in the baseline risk assessment evaluation of the chemical relative to the 
Jacobs (2003) risk assessment as described in Section 1.1.  The evaluation of aluminum is 
described in Section 4.3.   

4.2.7 Sump-007 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-7.  All 
chemicals except aluminum have concentrations below the RBSV, and were removed from 
further consideration in the baseline risk assessment evaluation of the chemical relative to the 
Jacobs (2003) risk assessment as described in Section 1.1.  The evaluation of aluminum is 
described in Section 4.3.   

4.2.8 Sump-008 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-8.  All 
chemicals except aluminum and selected SVOCs have concentrations below the RBSV.  The 
chemicals having soil concentrations below RBSV concentrations were removed from further 
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consideration in the baseline risk assessment evaluation of the chemical relative to the Jacobs 
(2003) risk assessment as described in Section 1.1. 

Sample WRSMP005-SB01-01 was diluted by a factor of 5, which resulted in an elevation of the 
SQL for the SVOCs above the MQL, even though the SVOCs were not detected in the sample.   
The evaluation of aluminum is described in Section 4.3.      

4.2.9 Sump-009 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-9.  All 
chemicals except aluminum and selected SVOCs have concentrations below the RBSV.  The 
chemicals having soil concentrations below RBSV concentrations were removed from further 
consideration in the baseline risk assessment evaluation of the chemical relative to the Jacobs 
(2003) risk assessment as described in Section 1.1. 

Sample WRSMP005-SB01-01 was diluted by a factor of 5, which resulted in an elevation of the 
SQL for the SVOCs above the MQL, even though the SVOCs were not detected in the sample.  
The evaluation of aluminum is described in Section 4.3.   

4.2.10 Sump-010 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-10.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-010. 

4.2.11 Sump-011 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-11.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-011. 

4.2.12 Sump-012 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-12.  All 
chemicals except selected SVOCs had concentrations below the RBSV.  The chemicals having 
soil concentrations below RBSV concentrations were removed from further consideration in the 
baseline risk assessment evaluation of the chemical relative to the Jacobs (2003) risk assessment 
as described in Section 1.1. 

Sample WRS06-SB01-01 was diluted by a factor of 10, which resulted in an elevation of the 
SQL for the SVOCs above the MQLs, even though the SVOCs were not detected in the sample.    

4.2.13 Sump-013 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-13.  All 
chemicals except selected SVOCs had concentrations below the RBSV.  The chemicals having 
soil concentrations below RBSV concentrations were removed from further consideration in the 
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baseline risk assessment evaluation of the chemical relative to the Jacobs (2003) risk assessment 
as described in Section 1.1. 

Sample WRS06-SB01-01 was diluted by a factor of 10, which resulted in an elevation of the 
SQL for the SVOCs above the MQLs, even though the SVOCs were not detected in the sample.   

4.2.14 Sump-014 
Soil samples from the Sump-014 location were analyzed for perchlorate in 2002 (Table 4-14).  
Because all chemicals had concentrations below the RBSV level, no further action is required at 
Sump-014.  

4.2.15 Sump-015 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-15.  Because 
all chemicals had concentrations below the RBSV level, no further action is required at Sump-
015.  

4.2.16 Sump-016 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-16.  Because 
all chemicals had concentrations below the RBSV level, no further action is required at Sump-
015. 

4.2.17 Sump-017 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-17.  All 
chemicals except aluminum have concentrations below the RBSV, and were removed from 
further consideration in the baseline risk assessment evaluation of the chemical relative to the 
Jacobs (2003) risk assessment as described in Section 1.1.  The evaluation of aluminum is 
described in Section 4.3.   

4.2.18 Sump-018 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-18.  All 
chemicals except aluminum and selected SVOCs have concentrations below the RBSV.  The 
chemicals having soil concentrations below RBSV concentrations were removed from further 
consideration in the baseline risk assessment evaluation of the chemical relative to the Jacobs 
(2003) risk assessment as described in Section 1.1. 

Sample WRS10-SB02-01 was diluted by a factor of 10, which resulted in an elevation of the 
SQL for the SVOCs above the MQL, even though the SVOCs were not detected in the sample.  
The evaluation of aluminum is described in Section 4.3.   
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4.2.19 Sump-019 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-19.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-019. 

4.2.20 Sump-020 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-20.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-020. 

4.2.21 Sump-021 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-21.  All 
chemicals except aluminum have concentrations below the RBSV, and were removed from 
further consideration in the baseline risk assessment evaluation of the chemical relative to the 
Jacobs (2003) risk assessment as described in Section 1.1.  The evaluation of aluminum is 
described in Section 4.3.   

4.2.22 Sump-022 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-22.  All 
chemicals except arsenic, vanadium, and selected SVOCs have concentrations below the RBSV.  
The chemicals having soil concentrations below RBSV concentrations were removed from 
further consideration in the baseline risk assessment evaluation of the chemical relative to the 
Jacobs (2003) risk assessment as described in Section 1.1. 

Sample WRS10-SB02-01 was diluted by a factor of 2, which resulted in an elevation of the SQL 
value for the SVOCs above the MQL, even though the SVOCs were not detected in the sample.  
The evaluation of arsenic and vanadium is described in Section 4.3.   

4.2.23 Sump-023 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-23.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-023. 

4.2.24 Sump-024 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-24.  All 
chemicals except aluminum have concentrations below the RBSV, and were removed from 
further consideration in the baseline risk assessment evaluation of the chemical relative to the 
Jacobs (2003) risk assessment as described in Section 1.1.  The evaluation of aluminum is 
described in Section 4.3.   

4.2.25 Sump-025 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-25.  All 
chemicals except aluminum have concentrations below the RBSV, and were removed from 
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further consideration in the baseline risk assessment evaluation of the chemical relative to the 
Jacobs (2003) risk assessment as described in Section 1.1.  The evaluation of aluminum is 
described in Section 4.3.   

4.2.26 Sump-026 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-26a.  All 
chemicals except aluminum have concentrations below the RBSV, and were removed from 
further consideration in the baseline risk assessment evaluation of the chemical relative to the 
Jacobs (2003) risk assessment as described in Section 1.1.  The evaluation of aluminum is 
described in Section 4.3.   

4.2.27 Sump-027 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-27.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-027. 

4.2.28 Sump-028 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-28.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-028. 

4.2.29 Sump-029 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-29.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-029. 

4.2.30 Sumps-030 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-30.  All 
chemicals except aluminum have concentrations below the RBSV, and were removed from 
further consideration in the baseline risk assessment evaluation of the chemical relative to the 
Jacobs (2003) risk assessment as described in Section 1.1.  The evaluation of aluminum is 
described in Section 4.3.   

4.2.31 Sump-031 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-31.  All 
chemicals except aluminum have concentrations below the RBSV, and were removed from 
further consideration in the baseline risk assessment evaluation of the chemical relative to the 
Jacobs (2003) risk assessment as described in Section 1.1.  The evaluation of aluminum is 
described in Section 4.3.   

4.2.32 Sump -032 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-32.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-032. 

00065870



Data Evaluation Report  Shaw Environmental, Inc. 

MARC No. W12QR-04-D-0027, TO No. DS02  Shaw Project No. 117591 
Longhorn Army Ammunition Plant, Karnack, Texas  January 2008 4-11

4.2.33 Sump-033 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-33.  All 
chemicals except aluminum, vanadium, and selected SVOCs have concentrations below the 
RBSV.  The chemicals having soil concentrations below RBSV concentrations were removed 
from further consideration in the baseline risk assessment evaluation of the chemical relative to 
the Jacobs (2003) risk assessment as described in Section 1.1. 

Samples WRS06-SB01-01 and WRS-015-SB01-01 were diluted by a factor of 10, and sample 
WRS-015-SB02-01 was diluted by a factor of 20, which resulted in an elevation of the SQL for 
SVOCs above the MQLs, even though the SVOCs were not detected in the sample.  The 
evaluation of aluminum and vanadium is described in Section 4.3.   

4.2.34 Sump-034 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-34.  All 
chemicals except aluminum, vanadium, and selected SVOCs have concentrations below the 
RBSV.  The chemicals having soil concentrations below RBSV concentrations were removed 
from further consideration in the baseline risk assessment evaluation of the chemical relative to 
the Jacobs (2003) risk assessment as described in Section 1.1. 

Sample WRS-015-SB01-01 was diluted by a factor of 10 and WRS-015-SB02-01 was diluted by 
a factor of 20, which resulted in an elevation of the SQL for the SVOCs above the MQL, even 
though the SVOCs were not detected in the sample. The evaluation of aluminum and vanadium 
is described in Section 4.3.   

4.2.35 Sump-035 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-35.  All 
chemicals except mercury have concentrations below the RBSV, and were removed from further 
consideration in the baseline risk assessment evaluation of the chemical relative to the Jacobs 
(2003) risk assessment as described in Section 1.1.  The evaluation of mercury is described in 
Section 4.3.   

4.2.36 Sump-036 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-36.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-036.  

4.2.37 Sump-037 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-37.  All 
chemicals except aluminum and selected SVOCs have concentrations below the RBSV, and 
were removed from further consideration in the baseline risk assessment evaluation of the 
chemical relative to the Jacobs (2003) risk assessment as described in Section 1.1.  
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Sample WRS10-SB02-01 was diluted by a factor of 10, which resulted in an elevation of the 
SQL for the SVOCs above the MQL, even though the SVOCs were not detected in the sample. 
The evaluation of aluminum is described in Section 4.3.  

4.2.38 Sump-038 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-38.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-038. 

4.2.39 Sump-039 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-39.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-039. 

4.2.40 Sump-040 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-40.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-040. 

4.2.41 Sump-041 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-41.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-041. 

4.2.42 Sump-042 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-42.  All 
chemicals except aluminum have concentrations below the RBSV, and were removed from 
further consideration in the baseline risk assessment evaluation of the chemical relative to the 
Jacobs (2003) risk assessment as described in Section 1.1.  The evaluation of aluminum is 
described in Section 4.3.   

4.2.43 Sump-043 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-43.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-043. 

4.2.44 Sump-107 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-44.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-107. 

4.2.45 Sump-108 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-45. Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-108. 
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4.2.46 Sump-109 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-46.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-109. 

4.2.47 Sump-110 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-47.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-110.  

4.2.48 WRSump-004 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-48.  All 
chemicals except for vanadium and selected SVOCs have concentrations below the RBSV, and 
were removed from further consideration in the baseline risk assessment evaluation of the 
chemical relative to the Jacobs (2003) risk assessment as described in Section 1.1.   

Sample WRS04-SB01-01 was diluted by a factor of 10, which resulted in an elevation of the 
SQL for the SVOCs above the MQL, even though the SVOCs were not detected in the sample.  
The evaluation of vanadium is described in Section 4.3.  

4.2.49 WRSump-005 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-49.  All 
chemicals except aluminum and selected SVOCs have concentrations below the RBSV, and 
were removed from further consideration in the baseline risk assessment evaluation of the 
chemical relative to the Jacobs (2003) risk assessment as described in Section 1.1.  

Sample WRSMP005-SB01-01 was diluted by a factor of 5, which resulted in an elevation of the 
SQL for the SVOCs above the MQL, even though the SVOCs were not detected in the sample. 
The evaluation of aluminum is described in Section 4.3.  

4.2.50 WRSump-006 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-50.  All 
chemicals except selected SVOCs have concentrations below the RBSV, and were removed from 
further consideration in the baseline risk assessment evaluation of the chemical relative to the 
Jacobs (2003) risk assessment as described in Section 1.1.  

Sample (WRS06-SB01-01) was diluted by a factor of 10, which resulted in an elevation of the 
SQL for the SVOCs above the MQL, even though the SVOCs were not detected in the sample.  

4.2.51 WRSump-007 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-51.  All 
chemicals except selected SVOCs have concentrations below the RBSV, and were removed from 
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further consideration in the baseline risk assessment evaluation of the chemical relative to the 
Jacobs (2003) risk assessment as described in Section 1.1. 

Sample WRS07-SB02-01 was diluted by a factor of 10, which resulted in an elevation of the 
SQL for the SVOCs above the MQL, even though the SVOCs were not detected in the sample.    

4.2.52 WRSump-008 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-52.  Because 
all chemicals have concentrations below the RBSV, no further action is required at WRSump-
008.  

4.2.53 WRSump-009   
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-53.  All 
chemicals except selected SVOCs have concentrations below the RBSV, and were removed from 
further consideration in the baseline risk assessment evaluation of the chemical relative to the 
Jacobs (2003) risk assessment as described in Section 1.1. 

Sample WRS09-SB02-01 was diluted by a factor of 10, which resulted in an elevation of the 
SQL for the SVOCs above the MQL, even though the SVOCs were not detected in the sample.   

4.2.54 WRSump-010 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-54.  All 
chemicals except aluminum and selected SVOCs have concentrations below the RBSV, and 
were removed from further consideration in the baseline risk assessment evaluation of the 
chemical relative to the Jacobs (2003) risk assessment as described in Section 1.1.  

Sample WRS10-SB02-01 was diluted by a factor of 10, which resulted in an elevation of the 
SQL for the SVOCs above the MQL, even though the SVOCs were not detected in the sample. 
The evaluation of aluminum is described in Section 4.3. 

4.2.55 WRSump-011   
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-55.  All 
chemicals except aluminum and selected SVOCs have concentrations below the RBSV, and 
were removed from further consideration in the baseline risk assessment evaluation of the 
chemical relative to the Jacobs (2003) risk assessment as described in Section 1.1.  

Samples WRS011-SB01-01 and WRS011-SB01-01 were diluted by a factor of 10, which 
resulted in an elevation of the SQL for the SVOCs above the MQL, even though the SVOCs 
were not detected in the sample.  The evaluation of aluminum is described in Section 4.3. 
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4.2.56 WRSump-012 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-56.  Because 
all chemicals have concentrations below the RBSV, no further action is required at WRSump-
012.  

4.2.57 WRSump-015 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-57.  All 
chemicals except aluminum, vanadium, and selected SVOCs have concentrations below the 
RBSV, and were removed from further consideration in the baseline risk assessment evaluation 
of the chemical relative to the Jacobs (2003) risk assessment as described in Section 1.1.    

Sample WRS-015-SB01-01 was diluted by a factor of 10 and WRS-15-SB02-01 was diluted by a 
factor of 20, which resulted in an elevation of the MQL, which resulted in an elevation of the 
SQL value for the SVOCs above the MQL, even though the SVOCs were not detected in the 
sample.  The evaluation of aluminum and vanadium is described in Section 4.3.   

4.2.58 WRSump-016 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-58.  All 
chemicals except vanadium have concentrations below the RBSV, and were removed from 
further consideration in the baseline risk assessment evaluation of the chemical relative to the 
Jacobs (2003) risk assessment as described in Section 1.1.  The evaluation of vanadium is 
described in Section 4.3. 

4.2.59 WRSump-019 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-59.  All 
chemicals except vanadium and selected SVOCs have concentrations below the RBSV, and were 
removed from further consideration in the baseline risk assessment evaluation of the chemical 
relative to the Jacobs (2003) risk assessment as described in Section 1.1.  

WRS019-SB01-01, WRS019-SB01-01-QC, WRS019-SB02-01 were diluted by a factor of 5, 
which resulted in an elevation of the MQL for SVOCs, even though the SVOCs were not 
detected in the sample.  The evaluation of vanadium is described in Section 4.3. 

4.2.60 WRSump-021 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-60.  All 
chemicals except selected SVOCs have concentrations below the RBSV, and were removed from 
further consideration in the baseline risk assessment evaluation of the chemical relative to the 
Jacobs (2003) risk assessment as described in Section 1.1.  
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WRS021-SB01-01 was diluted by a factor of 10 and WRS021-SB02-01 was diluted by a factor 
of 20, which resulted in an elevation of the MQL for the SVOCs, even though the SVOCs were 
not detected in the sample.   

4.3 Evaluation of Risks from Chemicals Exceeding RBSVs in Post-2002 Samples at 
LHAAP-46 Sumps  

Screening of chemical concentrations in soil at LHAAP-46 indicates that concentrations of 
aluminum, arsenic, mercury, or vanadium were quantitated in one or more samples at 
concentrations above RBSV levels (Tables 4-1 through 4-60).  The analytical results for these 
metals in all soil samples from sump locations where a metal concentration exceeds the RBSV in 
at least one sample are summarized in Table 4-61, which shows the mean, standard deviation, 
sample size, and the 95% upper confidence limit (UCL) of the mean.  All concentrations 
detected above the MDL (J-qualified values), and the full value of the SQL representing a proxy 
values for concentrations reported as not detected (U-qualified) concentrations were used in all 
statistical calculations.  Bootstrapping (Efron and Tibshirani, 1993) is among the statistical 
methods described in USEPA (2002) guidance for calculating UCLs and exposure point 
concentrations (EPCs) for use in risk assessments. 

The Jacobs (2003) risk assessment for LHAAP-46 evaluated future maintenance exposures to 
chemicals in soil by the ingestion, inhalation, and dermal contact pathways.  That risk 
assessment calculated pathway Incremental Lifetime Cancer Risk (ILCR) values and Hazard 
Index (HI) values for each metal; and the total soil ILCR and HI values for exposures to all 
chemicals by all exposure pathways.   

4.3.1 Arsenic 
Because arsenic was not identified as a COPC in the Jacobs (2003) risk assessment for LHAAP-
46, ILCR and HI values were calculated for the future maintenance worker exposure to arsenic in 
soil using the EPC values developed from post-2002 samples (Table 4-61).  Risk and hazard 
estimates were calculated using the equations, exposure factors, toxicity factors, and physical 
and chemical properties provided in TCEQ (1998) guidance as updated through March 2006.  
Site-specific properties were used as indicated in the calculations.  The calculations of ILCR and 
HI values for arsenic are shown in Tables 4-62 through 4-65, and are summarized in Table 4-66.     

4.3.2 Aluminum, Mercury, and Vanadium 
Aluminum, mercury, and vanadium were evaluated in the Jacobs (2003) risk assessment for 
LHAAP-46 that evaluated exposures to soil by the ingestion, inhalation, and dermal contact 
pathways.  Because these three metals are noncarcinogens, all human health risks from worker 
exposures to soil are evaluated in the calculated pathway HI for each metal, and the total soil HI 
calculated for exposures to all chemicals in soil by all exposure pathways. 
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The pathway HI values for each metal given in the Jacobs (2003) risk assessment, and the total 
soil HI values for all chemicals and all exposure pathways are summarized in Table 4-66b.  The 
post-2002 EPC concentration of mercury is less than the EPC evaluated in the Jacobs (2003) 
assessment.  Therefore, the post-2002 mercury concentration would not increase the HI values 
reported in the Jacobs (2003) assessment. 

The post-2002 EPC concentration of aluminum (1.17E+04 mg/kg) is greater than the Jacobs 
(2003) EPC (8.07E+03 mg/kg) (see Table 4-66b).  The calculated HI for exposure of a future 
maintenance worker to aluminum in soil at a concentration of 8.07E+03 mg/kg was 1.30E-02 
(Jacobs, 2003).  Therefore, the estimated post-2002 HI for exposure of a future worker to 
aluminum in soil is 1.3E-02 x 1.17E+04 mg/kg / 8.07E+03 mg/kg = 1.89E-02, which represents 
a net increase in the HI of 1.89E-02 - 1.30E-02 = 5.9E-03 (Table 4-66b).  

The post-2002 EPC concentration of vanadium (3.03E+01 mg/kg) is greater than the Jacobs 
(2003) EPC (2.89E+01 mg/kg) (see Table 4-66b).  The calculated HI for exposure of a future 
maintenance worker to vanadium in soil at a concentration of 2.89E+01 mg/kg was 1.40E-02 
(Jacobs, 2003).  Therefore, the estimated post-2002 HI for exposure of a future worker to 
vanadium in soil is 1.40E-02 x 3.03E+01 mg/kg/2.89E+01 mg/kg = 1.47E-02, which represents a 
net increase in the HI of 1.47E-02 - 1.40E-02 = 6.7E-04 (see Table 4-66b).    

4.3.3 Summary  
Application of the arsenic concentrations reported for post-2002 soil samples to the Jacobs 
(2003) risk assessment would increase the Jacobs (2003) ILCR estimate from 1.7E-05 to 1.8E-05 
(Table 4-66a), which is still within the acceptable risk range of 1E-06 to 1E-04 (USEPA, 1994) 
and within the risk range established in 30TAC§335.563(b).   

Application of the aluminum, mercury, and vanadium concentrations reported for post-2002 soil 
samples to the Jacobs (2003) risk assessment would increase the Jacobs (2003) HI estimate from 
1.2E-01 to 1.8E-01 (Table 4-66b), which is still below the acceptable maximum HI of 1 
[USEPA, 1994; 30TAC§335.563(c)].   

Because it is demonstrated that EPC values developed using post-2002 sampling results 
contribute negligible increases to the Jacobs (2003) risk assessment cancer risk and noncancer 
hazard values, and all concentrations of other chemicals are below the RBSV values, no further 
action is required for the soil around the sumps at LHAAP-46. 

4.4 Site LHAAP-47 (Sub-Area 2) 
Locations of sumps associated with LHAAP-47 are shown in Figure 2-2.  Evaluations of data 
for soil from LHAAP-47 are shown in Tables 4-67 through 4-113.  Refer to the Master Footnote 
and Abbreviation Legend for a description of notes and abbreviations.   
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4.4.1 Sump-044 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-67.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-044. 

4.4.2 Sump-045 
Because there were no samples collected since 2003 at the Sump-045 locations, and risks 
associated with samples collected prior to 2003 were evaluated in the Jacobs (2003) risk 
assessment, no further action is required at Sump-045.  

4.4.3 Sump-046 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-68.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-046. 

4.4.4 Sump-047 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-69.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-047. 

4.4.5 Sump-048 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-70.  All 
chemicals except mercury have concentrations below the RBSV, and were removed from further 
consideration in the baseline risk assessment evaluation of the chemical relative to the Jacobs 
(2003) risk assessment as described in Section 1.1.  The evaluation of mercury is described in 
Section 4.5.   

4.4.6 Sump-049 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-71.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-049. 

4.4.7 Sump-050 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-72.  All 
chemicals except vanadium have concentrations below the RBSV, and were removed from 
further consideration in the baseline risk assessment evaluation of the chemical relative to the 
Jacobs (2003) risk assessment as described in Section 1.1.  The evaluation of vanadium is 
described in Section 4.5.   

4.4.8 Sump-051 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-73.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-051. 
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4.4.9 Sump-052 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-74.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-052. 

4.4.10 Sump-053 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-75.  All 
chemicals except vanadium have concentrations below the RBSV, and were removed from 
further consideration in the baseline risk assessment evaluation of the chemical relative to the 
Jacobs (2003) risk assessment as described in Section 1.1.  The evaluation of vanadium is 
described in Section 4.5.   

4.4.11 Sump-054 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-76.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-054. 

4.4.12 Sump-055 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-77.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-055. 

4.4.13 Sump-056 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-78.  All 
chemicals except selected SVOCs have concentrations below the RBSV.  The chemicals having 
soil concentrations below RBSV concentrations were removed from further consideration in the 
baseline risk assessment evaluation of the chemical relative to the Jacobs (2003) risk assessment 
as described in Section 1.1. 

Sample 35-SMP056-SB01-01 was diluted by a factor of 10, which resulted in an elevation of the 
SQL for the SVOCs above the MQLs, even though the SVOCs were not detected in the sample.    

4.4.14 Sump-057 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-79.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-057. 

4.4.15 Sump-058 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-80.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-058. 

4.4.16 Sump-059 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-81.  Because 
chemicals have concentrations below the RBSV, no further action is required at Sump-059. 
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4.4.17 Sump-060 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-82.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-060. 

4.4.18 Sump-061 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-83.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-061. 

4.4.19 Sump-062 
Soil samples associated with this sump were collected prior to 2001 and evaluated in the Jacobs 
(2003) risk assessment, and are not reevaluated in this document. 

4.4.20 Sump-063 
Soil samples associated with this sump were collected prior to 2001 and evaluated in the Jacobs 
(2003) risk assessment, and are not reevaluated in this document. 

4.4.21 Sump-064 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-84.  All 
chemicals except selected SVOCs have concentrations below the RBSV.  The chemicals having 
soil concentrations below RBSV concentrations were removed from further consideration in the 
baseline risk assessment evaluation of the chemical relative to the Jacobs (2003) risk assessment 
as described in Section 1.1. 

Sample 35-SMP064-SB01-01 was diluted by a factor of 5 which resulted in an elevation of the 
SQL for the SVOCs above the MQLs, even though the SVOCs were not detected in the sample.    

4.4.22 Sump-065 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-85.  All 
chemicals except selected SVOCs have concentrations below the RBSV.  The chemicals having 
soil concentrations below RBSV concentrations were removed from further consideration in the 
baseline risk assessment evaluation of the chemical relative to the Jacobs (2003) risk assessment 
as described in Section 1.1. 

Sample 35-SMP064-SB01-01 was diluted by a factor of 5, which resulted in an elevation of the 
SQL above the MQL, even though the SVOCs were not detected in the sample. 

4.4.23 Sump-066 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-86.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-066. 

MARC No. W12QR-04-D-0027, TO No. DS02  Shaw Project No. 117591 
Longhorn Army Ammunition Plant, Karnack, Texas  August 2007 4-20

00065880



Data Evaluation Report  Shaw Environmental, Inc. 

4.4.24 Sump-067 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-87.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-067. 

4.4.25 Sump-068 
Soil samples associated with this sump were collected prior to 2001 and evaluated in the Jacobs 
(2003) risk assessment, and are not reevaluated in this document. 

4.4.26 Sump-069 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-88.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-069. 

4.4.27 Sump-070 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-89.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-070. 

4.4.28 Sump-071 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-90.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-071. 

4.4.29 Sump-072 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-91.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-072.   

4.4.30 Sump-073 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-92.  All 
chemicals except mercury have concentrations below the RBSV, and were removed from further 
consideration in the baseline risk assessment evaluation of the chemical relative to the Jacobs 
(2003) risk assessment as described in Section 1.1.  The evaluation of mercury is described in 
Section 4.5.   

4.4.31 Sump-074 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-93.  All 
chemicals except manganese and selected SVOCs have concentrations below the RBSV and 
were removed from further consideration in the baseline risk assessment evaluation of the 
chemical relative to the Jacobs (2003) risk assessment as described in Section 1.1.  The 
evaluation of mercury is described in Section 4.5.   

Sample 35-SMP074-SB02-01 was diluted by a factor of 5, which resulted in an elevation of the 
SQL above the MQL, even though the SVOCs were not detected in the sample. 
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4.4.32 Sump-075 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-94.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-075. 

4.4.33 Sump-076   
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-95.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-076. 

4.4.34 Sump-077 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-96.  All 
chemicals except aluminum have concentrations below the RBSV, and were removed from 
further consideration in the baseline risk assessment evaluation of the chemical relative to the 
Jacobs (2003) risk assessment as described in Section 1.1.  The evaluation of aluminum is 
described in Section 4.5.   

4.4.35 Sump-078 
Soil samples associated with this sump were collected prior to 2001 and evaluated in the Jacobs 
(2003) risk assessment, and are not reevaluated in this document. 

4.4.36 Sump-079 
Soil samples associated with this sump were collected prior to 2001 and evaluated in the Jacobs 
(2003) risk assessment, and are not reevaluated in this document. 

4.4.37 Sump-080 
Soil samples associated with this sump were collected prior to 2001 and evaluated in the Jacobs 
(2003) risk assessment, and are not reevaluated in this document. 

4.4.38 Sump-081 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-97.  All 
chemicals except aluminum and vanadium have concentrations below the RBSV, and were 
removed from further consideration in the baseline risk assessment evaluation of the chemical 
relative to the Jacobs (2003) risk assessment as described in Section 1.1.  The evaluation of 
aluminum and vanadium is described in Section 4.5.   

4.4.39 Sump-082 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-98.  All 
chemicals except aluminum and vanadium have concentrations below the RBSV, and were 
removed from further consideration in the baseline risk assessment evaluation of the chemical 
relative to the Jacobs (2003) risk assessment as described in Section 1.1.  The evaluation of 
aluminum and vanadium is described in Section 4.5.   
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4.4.40 Sump-083 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-99.  All 
chemicals except aluminum and vanadium have concentrations below the RBSV, and were 
removed from further consideration in the baseline risk assessment evaluation of the chemical 
relative to the Jacobs (2003) risk assessment as described in Section 1.1.  The evaluation of 
aluminum and vanadium is described in Section 4.5.   

4.4.41 Sump-084 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-100.  All 
chemicals except aluminum and vanadium have concentrations below the RBSV, and were 
removed from further consideration in the baseline risk assessment evaluation of the chemical 
relative to the Jacobs (2003) risk assessment as described in Section 1.1.  The evaluation of 
aluminum and vanadium is described in Section 4.5.   

4.4.42 Sump-085 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-101.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-085. 

4.4.43 Sump-086 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-102.  All 
chemicals except aluminum and vanadium have concentrations below the RBSV, and were 
removed from further consideration in the baseline risk assessment evaluation of the chemical 
relative to the Jacobs (2003) risk assessment as described in Section 1.1.  The evaluation of 
aluminum and vanadium is described in Section 4.5.   

4.4.44 Sump-087 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-103.  All 
chemicals except aluminum and vanadium have concentrations below the RBSV, and were 
removed from further consideration in the baseline risk assessment evaluation of the chemical 
relative to the Jacobs (2003) risk assessment as described in Section 1.1.  The evaluation of 
aluminum and vanadium is described in Section 4.5.   

4.4.45 Sump-088 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-104.  All 
chemicals except selected SVOCs have concentrations below the RBSV, and were removed from 
further consideration in the baseline risk assessment evaluation of the chemical relative to the 
Jacobs (2003) risk assessment as described in Section 1.1 
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Samples 35-SMP088-SB01-01 and 35-SMP088-SB02-01 were diluted by a factor of 5, which 
resulted in an elevation of the SQL above the MQL, even though the SVOCs were not detected 
in the sample. 

4.4.46 Sump-089 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-105.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-089. 

4.4.47 Sump-090 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-106.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-090. 

4.4.48 Sump-091 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-107.  All 
chemicals except aluminum have concentrations below the RBSV, and were removed from 
further consideration in the baseline risk assessment evaluation of the chemical relative to the 
Jacobs (2003) risk assessment as described in Section 1.1.  The evaluation of aluminum is 
described in Section 4.5.   

4.4.49 Sump-092 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-108.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-092. 

4.4.50 Sump-093 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-109.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-093. 

4.4.51 Sump-121 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-110.  All 
chemicals except selected SVOCs have concentrations below the RBSV, and were removed from 
further consideration in the baseline risk assessment evaluation of the chemical relative to the 
Jacobs (2003) risk assessment as described in Section 1.1.   

Sample 35-SMP121-SB01-02 was diluted by a factor of 20, which resulted in an elevation of the 
SQL above the MQL, even though the SVOCs were not detected in the sample.   

4.4.52 WRSump-014 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-111.  All 
chemicals except vanadium and selected SVOCs have concentrations below the RBSV, and were 
removed from further consideration in the baseline risk assessment evaluation of the chemical 
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relative to the Jacobs (2003) risk assessment as described in Section 1.1.  The evaluation of 
vanadium is described in Section 4.5.   

Sample WRS14-SB01-01 was diluted by a factor of 10, which resulted in an elevation of the 
SQL above the MQL, even though the SVOCs were not detected in the sample. 

4.4.53 WRSump-017 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-112.  All 
chemicals except aluminum have concentrations below the RBSV, and were removed from 
further consideration in the baseline risk assessment evaluation of the chemical relative to the 
Jacobs (2003) risk assessment as described in Section 1.1.  The evaluation of aluminum is 
described in Section 4.5.   

4.4.54 WRSump-018 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-113.  All 
chemicals except aluminum and vanadium have concentrations below the RBSV and were 
removed from further consideration in the baseline risk assessment evaluation of the chemical 
relative to the Jacobs (2003) risk assessment as described in Section 1.1.  The evaluation of 
aluminum and vanadium is described in Section 4.5.   

4.5 Evaluation of Risks from Chemicals Exceeding RBSVs in Post-2002 Samples at 
LHAAP-47 Sumps  

Screening of chemical concentrations in soil at LHAAP-47 indicates that concentrations of 
aluminum, mercury, manganese or vanadium were quantitated in one or more samples at 
concentrations above RBSV levels (Tables 4-67 through 4-113).  The analytical results for these 
metals in all soil samples from sump locations where a metal concentration exceeds the RBSV in 
at least one sample are summarized in Table 4-114, which shows the mean, standard deviation, 
sample size, and the 95% UCL of the mean.  All concentrations detected above the MDL (J-
qualified values), and the full value of the SQL representing a proxy value for concentrations 
reported as not detected (U-qualified) concentrations were used in all statistical calculations.  
Bootstrapping (Efron and Tibshirani, 1993) is among the statistical methods described in USEPA 
(2002) guidance for calculating UCLs and EPCs for use in risk assessments. 

The Jacobs (2003) risk assessment for LHAAP-47 evaluated future maintenance exposures to 
chemicals in soil by the ingestion, inhalation, and dermal contact pathways.  That risk 
assessment calculated pathway ILCR values and HI values for each metal; and the total soil 
ILCR and HI values for exposures to all chemicals by all exposure pathways.   
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Because aluminum, mercury, manganese, and vanadium are noncarcinogens, application of the 
concentrations of these metals reported for post-2002 soil samples to the Jacobs (2003) risk 
assessment would not increase the Jacobs (2003) ILCR estimate for LHAAP-47 (Table 4-115a).   

Aluminum, manganese, mercury, and vanadium were evaluated in the Jacobs (2003) risk 
assessment for LHAAP-47 that evaluated exposures to soil by the ingestion, inhalation, and 
dermal contact pathways.  Because these four metals are noncarcinogens, all human health risks 
from worker exposures to soil are evaluated in the calculated pathway HI for each metal, and the 
total soil HI calculated for exposures to all chemicals in soil by all exposure pathways. 

The pathway HI values for each metal given in the Jacobs (2003) risk assessment, and the total 
soil HI values for all chemicals and all exposure pathways are summarized in Table 4-115b.  
The Post-2003 EPC concentration of manganese, mercury, and vanadium are less than the EPC 
evaluated in the Jacobs (2003) assessment.  Therefore, the post-2002 concentrations of these 
metals would not increase the HI values reported in the Jacobs (2003) assessment. 

The post-2002 EPC concentration of aluminum (1.25E+04 mg/kg) is greater than the Jacobs 
(2003) EPC (8.82+03 mg/kg) (see Table 4-115).  The calculated HI for exposure of a future 
maintenance worker to aluminum in soil at a concentration of 8.82E+03 mg/kg was 1.50E-02 
(Jacobs, 2003).  Therefore, the estimated post-2002 HI for exposure of a future worker to 
aluminum in soil is 1.5E-02 x 1.25E+04 mg/kg / 8.82E+03 mg/kg = 2.12E-02, which represents 
a net increase in the HI of 2.12E-02 - 1.50E-02 = 6.21E-03 (Table 4-115b).  

4.5.1 Summary 
Application of the aluminum, manganese, mercury, and vanadium concentrations reported for 
post-2002 soil samples to the Jacobs (2003) risk assessment would increase the Jacobs (2003) HI 
estimate from 4.6E-01 to 4.7E-01 (Table 4-115b), which is still below the acceptable maximum 
HI of 1 [USEPA, 1994; 30TAC§335.563(c)].  None of these metals are carcinogens; therefore, 
there is no impact to the ILCR from these metals. 

Because it is demonstrated that EPC values developed using post-2002 sampling results 
contribute negligible increases to the Jacobs (2003) risk assessment cancer risk and noncancer 
hazard values, and all concentrations of other chemicals are below the RBSV values, no further 
action is required for the soil around sumps at LHAAP-47. 

4.6 Sites LHAAP-04, 35A(58), 60, 66, and 68 (Sub-Area 3) 
Locations of sumps associated with LHAAP-04, 35A(58), 60, 66, and 68 are shown 
in Figure 2-3.  Evaluations of data for soil from these sites are shown in Tables 4-116 through 
4-121.  Refer to the Master Footnote and Abbreviation Legend for a description of notes and 
abbreviations.   
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4.6.1 Sump-106 
Soil samples associated with Sump-106 are identical to those associated with Sump-084 (see 
Section 4.4.41).   

4.6.2 Sump-111 
Sump-111 was located at LHAAP-35A(58) (Figure 2-3). Screening of soil concentrations versus 
RBSV concentrations is shown in Table 4-116.  Because all chemicals have concentrations 
below the RBSV, no further action is required at Sump-111. 

4.6.3 Sump-112 
Sump-112 was located at LHAAP-35A(58) (Figure 2-3). Screening of soil concentrations versus 
RBSV concentrations is shown in Table 4-117.  Because all chemicals have concentrations 
below the RBSV, no further action is required at Sump-112. 

4.6.4 Sump-113 
Sump-113 was located at LHAAP-35A(58) (Figure 2-3). Screening of soil concentrations versus 
RBSV concentrations is shown in Table 4-118.  Because all chemicals have concentrations 
below the RBSV, no further action is required at Sump-113. 

4.6.5 Sump-117 
Sump-117 was located at LHAAP-35A(58) (Figure 2-3). Screening of soil concentrations versus 
RBSV concentrations is shown in Table 4-119.  All chemicals except manganese have 
concentrations below the RBSV, and were removed from further consideration in the baseline 
risk assessment evaluation of the chemical relative to the Jacobs (2003) risk assessment as 
described in Section 1.1.  The evaluation of manganese is described in Section 4.10. 

4.6.6 Sump-125 
Sump-125 was located at LHAAP-35A(58) (Figure 2-3). Screening of soil concentrations versus 
RBSV concentrations is shown in Table 4-120.  Because all chemicals have concentrations 
below the RBSV, no further action is required at Sump-125. 

4.7 Sites LHAAP-18, and 39 (Sub-Area 4) 
Locations of sumps associated with LHAAP-18 and 39 are shown in Figure 2-4.  Evaluations of 
data for soil from these sites are shown in Tables 4-121 through 4-123.  Refer to the Master 
Footnote and Abbreviation Legend for a description of notes and abbreviations.   

4.7.1 Sump-114 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-121.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-114. 
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4.7.2 Sump-115 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-122.  All 
chemicals except six SVOCs have concentrations below the RBSV.    

4.7.3 Sump-116 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-123.  All 
chemicals except vanadium, selected SVOCs, trichloroethene (TCE), and vinyl chloride have 
concentrations below the RBSV, and were removed from further consideration in the baseline 
risk assessment evaluation of the chemical relative to the Jacobs (2003) risk assessment as 
described in Section 1.1.  The evaluation of vanadium is described in Section 4.5.  The 
evaluation of vanadium, TCE, and vinyl chloride are described in Section 4.10.   

4.8 Site LHAAP-29 (Sub-Area 5, Part 1 of 2) 
The location of the sump near LHAAP-29 is shown in Figure 2-5.  Evaluations of data for soil 
from this site are shown in Table 4-124.  Refer to the Master Legend for a description of notes 
and abbreviations.   

4.8.1 Sump-118 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-124.  Because 
all chemicals have concentrations below the RBSV, no further action is required at Sump-118. 

4.9 Site LHAAP-45 (Sub-Area 5, Part 2 of 2) 
Locations of sump associated with LHAAP-45 are shown in Figure 2-6.  Evaluations of data for 
soil from this site are shown in Table 4-126.  Refer to the Master Legend for a description of 
notes and abbreviations.   

4.9.1 WRSump-013 
Screening of soil concentrations versus RBSV concentrations is shown in Table 4-125.  All 
chemicals except six SVOCs have concentrations below the RBSV.    

4.10 Evaluation of Risks from Chemicals Exceeding RBSVs in Post-2002 Samples at 
Sub-Areas 3 and 4  

Screening of chemical concentrations in soil at Sub-Areas 3 and 4 indicates a few chemicals with 
concentrations above the RBSV level in isolated samples.   

Manganese was quantitated at a concentration above the RBSV in sample 35-SMP117-SB01-02, 
located near Sump-117 at LHAAP-35A(58) (Table 4-119).  Manganese was not identified as a 
COPC in previous risk assessments at LHAAP-35A(58) (Jacobs, 2003). 
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Vanadium was quantitated at a concentration above the RBSV in sample 35-SMP116-SB01-01 
located near Sump-116 at LHAAP-18/24, and samples 35-SMP116-SB01-02 and 35-SMP116-
SB02-02 had detected or estimated (J-qualified) concentrations of TCE and vinyl chloride above 
RBSV values (Table 4-123).  Vanadium, TCE, and vinyl chloride were not identified as COPCs 
in previous risk assessments at LHAAP-18/24 (Jacobs, 2002a).    

4.10.1 Evaluation of Manganese Quantitated at LHAAP-35A(58) 
Because manganese was not identified as a COPC in the Jacobs (2003) risk assessment for 
LHAAP-35A(58), ILCR and HI values were calculated for the future maintenance worker 
exposure to manganese in soil using the single concentration quantitated above the RBSV 
(Table 4-119).  Risk and hazard estimates were calculated using the equations, exposure factors, 
toxicity factors, and physical chemical properties provided in TCEQ (1998) guidance as updated 
through March 2006.  Site-specific properties were used as indicated in the calculations.  The 
calculations of ILCR and HI values for arsenic are shown in Tables 4-126 through 4-129, and 
are summarized in Table 4-130.     

Because manganese is a noncarcinogen, application of the maximum quantitated manganese 
concentration reported for post-2002 soil samples (Table 4-119) to the Jacobs (2003) risk 
assessment would not affect the Jacobs (2003) ILCR estimate for LHAAP-35A(58) 
(Table 4-129a), which is within the acceptable risk range of 1E-06 to 1E-04 (USEPA, 1994) and 
within the risk range established in 30TAC§335.563(b).   

Application of the manganese concentration to the Jacobs (2003) risk assessment would increase 
the Jacobs (2003) HI estimate from 4.7E-01 to 5.9E-01 (Table 4-130b), which is still below the 
acceptable maximum HI of 1 [USEPA, 1994; 30TAC§335.563(c)].   

Because it is demonstrated that maximum quantitated manganese concentration measured in soil 
from Post-2003 sampling events contributes negligible increase to the Jacobs (2003) risk 
assessment cancer risk and noncancer hazard values, and all concentrations of other chemicals 
are below the RBSV values, no further action is required for soil associated with sumps at 
LHAAP-35A(58).  

4.10.2 Evaluation of Vanadium, Tetrachloroethene, and Vinyl Chloride at LHAAP-18/24 
Because vanadium, TCE, and vinyl chloride were not identified as a COPC in the Jacobs (2002c) 
risk assessment for LHAAP-18/24, ILCR and HI values were calculated for the future 
maintenance worker exposure to these chemicals in soil using the maximum concentrations 
quantitated above the RBSV (Table 4-123). 

Risk and hazard estimates were calculated using the equations, exposure factors, toxicity factors, 
and physical chemical properties provided in TCEQ (1998) guidance as updated through March 
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2006.  The calculations of ILCR and HI values for arsenic are shown in Tables 4-131 through 
4-134.    

The total soil ILCR and HI values for exposure of a future maintenance worker to all chemicals 
and all exposure pathways given in the Jacobs (2002c) risk assessment are summarized in 
Table 4-135.  Because LHAAP-18/24 has undergone interim action, the Jacobs (2002c) risk 
assessment was based on two scenarios; Scenario 1 was based on an EPC that included two 
samples collected within the 5,000-foot interception trench and Scenario 2 that excluded these 
samples.  Only negligible differences were reported for these two scenarios; the ILCR estimates 
for the two scenarios are identical, and the HI values are 4.2E-02 and 3.8E-02 for Scenarios 1 
and 2, respectively.  The HI calculated for Scenario 1 is used in the following discussion.   

4.10.3 Summary 
Application of the ILCR values calculated for vanadium, TCE and vinyl chloride concentrations 
to the pre-2002 risk assessment would increase the Jacobs (2002b) ILCR estimate from 5.0E-07 
to 7.5E-05 (Table 4-135a), which is within the acceptable risk range of 1E-06 to 1E-04 (USEPA, 
1994) and within the risk range established in 30TAC§335.563(b).   

Application of the HI values calculated for the three chemicals to the pre-2002 risk assessment 
would increase the Jacobs (2002c) HI estimate from 4.2E-02 to 3.5E-01 (Table 4-135b), which 
is still below the acceptable maximum HI of 1 [USEPA, 1994; 30TAC§335.563(c)].   

Because it is demonstrated that EPC values developed using post-2002 sampling results 
contribute negligible increases to the Jacobs (2002c) risk assessment cancer risk and noncancer 
hazard values, and all concentrations of other chemicals are below the RBSV values, no further 
action is required for soil associated with sumps at LHAAP-18/24. 
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5.0 Summary and Conclusions 

Previous risk assessments (Jacobs, 2002b, 2003) indicated acceptable risk to an industrial worker 
from exposure to chemicals in soil from sites LHAAP-18/24, 46, 47, and 35A(58).  Soil 
associated with former wastewater sumps near process facilities at these sites, and others, have 
been collectively designated as LHAAP-35/36.  Data collected prior to 2002 were included in the 
previous assessments and were not evaluated here.  The approach followed in this report is to 
first present post-2002 data for each sump followed by a comparison of the data to available 
RBSVs.  If an exceedance of an RBSV is noted for a chemical, the chemical is then evaluated 
with respect to the risk assessment (Jacobs 2002b; 2003) for the site within which the sump lies.  

Application of the aluminum, arsenic, mercury, and vanadium concentrations reported for post-
2002 soil samples collected near sumps associated with LHAAP-46 to the Jacobs (2003) 
LHAAP-46 risk assessment contributed negligible increases to the Jacobs (2003) risk assessment 
cancer risk and noncancer hazard values, with resultant values still in the acceptable range.  
Therefore, no further action is required for the soil around sumps at LHAAP-46. 

Application of the aluminum, mercury, manganese, and vanadium concentrations reported for 
Post-2003 soil samples collected near sumps associated with LHAAP-47 to the Jacobs (2003) 
LHAAP-47 risk assessment contributed negligible increases to the Jacobs (2003) risk assessment 
cancer risk and noncancer hazard values, with resultant values still in the acceptable range.  
Therefore, no further action is required for soil around sumps at LHAAP-47. 

Application of the maximum manganese concentration measured in soil near sumps associated 
with LHAAP-35A(58) to the Jacobs (2003) LHAAP-35A(58) risk assessment contributed 
negligible increases to the Jacobs (2003) risk assessment cancer risk and noncancer hazard 
values, with resultant values still in the acceptable range.  Therefore, no further action is required 
for soil around sumps at LHAAP-35A(58). 

Application of the vanadium, TCE, and vinyl chloride concentrations measured in soil near 
sumps associated with LHAAP-18/24 to the Jacobs (2003) LHAAP-18/24 risk assessment 
contributed negligible increases to the Jacobs (2002b) risk assessment cancer risk and noncancer 
hazard values, with resultant values still in the acceptable range.  Therefore, no further action is 
required for soil around sumps at LHAAP-18/24. 

There are no LHAAP-35/36 sump locations associated with LHAAP-04, -29, -39, or -66 (see 
Figures 2-3 through 2-6) that had chemicals with concentrations in soil exceeding RBSVs. 
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Because it is demonstrated that post-2002 sampling results contribute negligible increases to the 
previous risk assessments, and the cancer risk and noncancer hazard values are well within the 
acceptable ranges, no further action is required for soil associated with sumps at LHAAP-35/36. 
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Stream

Former Building or Concrete Slab
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Location No. Site ID Building Depth
SUMP001 LHAAP-46 P-1 5.0
SUMP002 LHAAP-46 P-3 5.0
SUMP003 LHAAP-46 P-3 5.0
SUMP004 LHAAP-46 P-3 5.0
SUMP005 LHAAP-46 P-3 4.0
SUMP006 LHAAP-46 P-116 11.0
SUMP007 LHAAP-46 P-116 9.0
SUMP008 LHAAP-46 P-117 5.0
SUMP009 LHAAP-46 P-117 7.0
SUMP010 LHAAP-46 P-118 9.0
SUMP011 LHAAP-46 P-118 11.0
SUMP012 LHAAP-46 P-118 10.0
SUMP013 LHAAP-46 P-118 9.0
SUMP014 LHAAP-46 B-5 4.0
SUMP015 LHAAP-46 B-7 5.0
SUMP016 LHAAP-46 B-7 4.0
SUMP017 LHAAP-46 B-9 2.5
SUMP018 LHAAP-46 B-9 5.0
SUMP019 LHAAP-46 B-10 5.0
SUMP020 LHAAP-46 B-11 5.5
SUMP021 LHAAP-46 B-12 3.5
SUMP022 LHAAP-46 B-13 7.0
SUMP023 LHAAP-46 B-14 3.5
SUMP024 LHAAP-46 B-15 1.5
SUMP025 LHAAP-46 B-16 5.0
SUMP026 LHAAP-46 SHED C 3.5
SUMP027 LHAAP-46 P-9 5.0
SUMP028 LHAAP-46 P-122 3.0
SUMP029 LHAAP-46 P-123 11.0
SUMP030 LHAAP-46 212-12 3.0
SUMP031 LHAAP-46 212-12 3.0
SUMP032 LHAAP-46 212-14 3.5
SUMP033 LHAAP-46 212-14 4.0
SUMP034 LHAAP-46 212-16 3.0
SUMP035 LHAAP-46 212-18 3.5
SUMP036 LHAAP-46 P-122 Unknown
SUMP037 LHAAP-46 212-29 3.0
SUMP038 LHAAP-46 212-32 2.0
SUMP039 LHAAP-46 212-33 Unknown
SUMP040 LHAAP-46 212-33 3.0
SUMP041 LHAAP-46 212-35 3.0
SUMP042 LHAAP-46 212-37 3.0
SUMP043 LHAAP-46 212-38 1.5
SUMP107 LHAAP-46 403 2.0
SUMP108 LHAAP-46 406 1.5
SUMP109 LHAAP-46 408 2.0
SUMP110 LHAAP-46 207 4.2

WRSUMP004 LHAAP-46 P-1 4.0
WRSUMP005 LHAAP-46 P-117 4.0
WRSUMP006 LHAAP-46 P-118 4.0
WRSUMP007 LHAAP-46 P-122 4.0
WRSUMP008 LHAAP-46 B-8 4.0
WRSUMP009 LHAAP-46 S-113 4.0
WRSUMP010 LHAAP-46 P-12 4.0
WRSUMP011 LHAAP-46 B-13 4.0
WRSUMP012 LHAAP-46 P-113 4.0
WRSUMP015 LHAAP-46 212-14 4.0
WRSUMP016 LHAAP-46 407 4.0
WRSUMP019 LHAAP-46 212-20 4.0
WRSUMP021 LHAAP-46 P-11 4.0
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2006 Soil Boring Location

Sump

Historical Soil Sample Locations

Surface Soil

Soil Boring

Road

Stream

Former Building or Concrete Slab

Site

Lake

Location No. Site ID Building Depth
SUMP044 LHAAP-47 25-C 4.0
SUMP045 LHAAP-47 25-C 6.5
SUMP046 LHAAP-47 25-C Unknown
SUMP047 LHAAP-47 25-D 1.5
SUMP048 LHAAP-47 26-E Unknown
SUMP049 LHAAP-47 26-E 3.0
SUMP050 LHAAP-47 26-E 4.0
SUMP051 LHAAP-47 26-E 6.0
SUMP052 LHAAP-47 28-G 2.0
SUMP053 LHAAP-47 29-D 7.0
SUMP054 LHAAP-47 31-G 5.0
SUMP055 LHAAP-47 31-G 4.5
SUMP056 LHAAP-47 32-H 3.0
SUMP057 LHAAP-47 33-G 6.0
SUMP058 LHAAP-47 36-B Unknown
SUMP059 LHAAP-47 41-E 4.0
SUMP060 LHAAP-47 42-E 5.0
SUMP061 LHAAP-47 42-H 8.0
SUMP062 LHAAP-47 45-E 2.5
SUMP063 LHAAP-47 45-E 2.5
SUMP064 LHAAP-47 45-E 4.0
SUMP065 LHAAP-47 45-E 4.0
SUMP066 LHAAP-47 45-E 4.0
SUMP067 LHAAP-47 45-E 3.0
SUMP068 LHAAP-47 46-A 5.5
SUMP069 LHAAP-47 46-B 5.5
SUMP070 LHAAP-47 50-G 7.0
SUMP071 LHAAP-47 54-F 6.0
SUMP072 LHAAP-47 54-F 6.0
SUMP073 LHAAP-47 54-G 2.5
SUMP074 LHAAP-47 54-G 3.0
SUMP075 LHAAP-47 54-G 3.5
SUMP076 LHAAP-47 54-H 6.0
SUMP077 LHAAP-47 54-H 6.0
SUMP078 LHAAP-47 68-C 3.5
SUMP079 LHAAP-47 68-C 3.5
SUMP080 LHAAP-47 68-C 1.0
SUMP081 LHAAP-47 68-F 9.0
SUMP082 LHAAP-47 68-F 6.0
SUMP083 LHAAP-47 68-F 8.5
SUMP084 LHAAP-47 68-G 1.5
SUMP085 LHAAP-47 68-G 3.5
SUMP086 LHAAP-47 68-G 7.0
SUMP087 LHAAP-47 68-G 2.5
SUMP088 LHAAP-47 68-G 6.0
SUMP089 LHAAP-47 68-G 6.0
SUMP090 LHAAP-47 68-G 8.0
SUMP091 LHAAP-47 75-I 5.0
SUMP092 LHAAP-47 75-I 6.5
SUMP093 LHAAP-47 75-I 5.5
SUMP121 LHAAP-47 32-H Unknown

WRSUMP014 LHAAP-35B(37) 29-A 4.0
WRSUMP017 LHAAP-47 68-G 4.0
WRSUMP018 LHAAP-47 54-H 4.0
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FIGURE 2-3
SOIL SAMPLE AND SUMP LOCATION MAP

(SUB-AREA 3)
LHAAP-35/36

LONGHORN ARMY AMMUNITION PLANT
KARNACK, TEXAS
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2006 Soil Boring Location
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Soil Boring
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Former Building or Concrete Slab
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Location No. Site ID Building Depth
SUMP106 LHAAP-66 401 Unknown
SUMP111 LHAAP-35A(58) 722-P 3.5
SUMP112 LHAAP-35A(58) 722-P 4.5
SUMP113 LHAAP-35A(58) 744 4.0
SUMP117 LHAAP-35A(58) 744-A Unknown
SUMP122 LHAAP-04 401-C 4.0

Sumps in Sub-Area 3
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SOIL SAMPLE AND SUMP LOCATION MAP

(SUB-AREA 4)
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LONGHORN ARMY AMMUNITION PLANT
KARNACK, TEXAS

D
R

A
W

N
 B

Y
B

. L
u

02
/1

4/
07

C
H

EC
K

ED
 B

Y
A

PP
R

O
VE

D
 B

Y
O

FF
IC

E
H

ou
st

on
, T

X
FI

LE
 P

A
TH

T:
\G

IS
\L

H
A

A
P\

M
X

D
\S

T3
53

6\
35

_S
um

pS
A

4_
18

24
.m

xd
Legend

2006 Soil Boring Location

Sump

Historical Soil Sample Locations

Surface Soil

Soil Boring

Road

Former Building or Concrete Slab

Site

F.
 E

id
so

n
07

/1
0/

07
P.

 S
ri

va
st

av
07

/1
1/

07

LHAAP-39

Location No. Site ID Building Depth
SUMP114 LHAAP-39 25-X 3.5
SUMP115 LHAAP-18 33-X 7.0
SUMP116 LHAAP-18 37-X 5.5
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FIGURE 2-5
SOIL SAMPLE AND SUMP LOCATION MAP

(SUB-AREA 5, PART 1 OF 2)
LHAAP-35/36
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(SUB-AREA 5, PART 2 OF 2)
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Location No. Site ID Building Depth
WRSUMP013 LHAAP-45 744 4.0

Sumps in Sub-Area 5

F.
 E

id
so

n
07

/1
0/

07
P.

 S
ri

va
st

av
07

/1
1/

07
00065901



 
FINAL 

DATA EVALUATION REPORT 
CHEMICAL CONCENTRATIONS IN SOIL SAMPLES ASSOCIATED 

WITH LHAAP-35/36 SUMPS 
LONGHORN ARMY AMMUNITION PLANT 

KARNACK, TEXAS 
 
 

VOLUME II OF III:  TABLES FOR SECTIONS 1.0 AND 3.0 

 

 

 

 

 

 

 

 
Prepared for 

U.S. Army Corps of Engineers 
Tulsa District 

1645 South 101st East Avenue 
Tulsa, Oklahoma 

 
 

Prepared by 
Shaw Environmental, Inc. 
3010 Briarpark, Suite 400 

Houston, Texas 77042 
 

Contract No. W12QR-04-D-0027, Task Order No. DS02 
Shaw Project No. 117591 

 
 

January 2008 

00065902



 

 

TTaabblleess  
 

 

00065903



Data Evaluation Report  Shaw Environmental, Inc. 

MARC No. W12QR-04-D-0027, TO No. DS02 Page 1 of 1 Shaw Project No. 117591 
Longhorn Army Ammunition Plant, Karnack, Texas  July 2007 

Master Footnote and Abbreviation List 
 
a Value provided by the Texas Commission on Environmental Quality (TCEQ) as updated through March 2006 available on the TCEQ website at 

http://www.tceq.state.tx.us/assets/public/remediation/rrr/msc-rbscn_2006.xls. 
1,2-Dichloroethene = Value shown is lower of the cis- or trans-1,2-dichloroethene values. 
95% UPL = Upper Prediction Limit of background concentration 
Background Concentrations = Lower of surface and subsurface soil background concentrations used in these comparisons. 
Boxed and bold = Concentration exceeds Applicable RBSV 
Carbon Range C12-C28 = Value shown is the lowest of >12-16C, >16-21 C, and >21-35 C (aromatic) boiling fraction of total petroleum hydrocarbons RBSVs given in TCEQ March 2006 
guidance. 
Carbon Range C12-C28 = Value shown is the RBSV for the >8C-10C (aromatic) boiling fraction of total petroleum hydrocarbons given in TCEQ March 2006 guidance. 
m- or p- xylene = Value shown is the lower of m-, or p-xylene values given in TCEQ March 2006 guidance. 
Shading indicates value equal to MDL modified by dilution and percent solids factors for chemicals that are undetected and have an applicable RBSV equal to the MQL. 
Weight of Evidence = EPA designator indicating that chemical is a known human carcinogen (A) or not a human carcinogen (D). 

 
D Analyte was quantified as a secondary dilution factor 
DIL dilution factor 
FD Field duplicate sample 
Ft feet 
H Estimate is high 
J Estimated value.  Chemical was detected above the method detection limit but below the MQL. 
L Estimate is low 
LQ laboratory qualifier 
MDL Method Detection Limit 
MQL Method Quantitation Limit 
mg/kg milligrams per kilogram 
mg/l milligrams per liter 
NA Not applicable 
NE Value not established. 
RBSV risk based screening value 
REG Regular sample 
U  Compound validated as not detected above MQL shown 
VQ data validator qualifier 

00065904



Data Evaluation Report Shaw Environmental, Inc.

Table 1-1
Sump and Waste Rack Sump Master List

Longhorn Army Ammunition Plant
Karnack, Texas

SUMP001 LHAAP-46 P-1 1 3305660.0 6963271.3 5.0
SUMP002 LHAAP-46 P-3 1 3305918.0 6963332.6 5.0
SUMP003 LHAAP-46 P-3 1 3305906.0 6963306.1 5.0
SUMP004 LHAAP-46 P-3 1 3306009.0 6963290.8 5.0
SUMP005 LHAAP-46 P-3 1 3305998.0 6963333.7 4.0
SUMP006 LHAAP-46 P-116 1 3307022.0 6963177.5 11.0
SUMP007 LHAAP-46 P-116 1 3307026.0 6963140.4 9.0
SUMP008 LHAAP-46 P-117 1 3307014.0 6963357.9 5.0
SUMP009 LHAAP-46 P-117 1 3307003.0 6963324.6 7.0
SUMP010 LHAAP-46 P-118 1 3307055.0 6962430.5 9.0
SUMP011 LHAAP-46 P-118 1 3307053.0 6962355.2 11.0
SUMP012 LHAAP-46 P-118 1 3307302.0 6962438.8 10.0
SUMP013 LHAAP-46 P-118 1 3307304.0 6962369.6 9.0
SUMP014 LHAAP-46 B-5 1 3305677.0 6962282.8 4.0
SUMP015 LHAAP-46 B-7 1 3305660.0 6962405.0 5.0
SUMP016 LHAAP-46 B-7 1 3305651.0 6962434.4 4.0
SUMP017 LHAAP-46 B-9 1 3305664.0 6962528.0 2.5
SUMP018 LHAAP-46 B-9 1 3305742.0 6962466.5 5.0
SUMP019 LHAAP-46 B-10 1 3306332.0 6962559.9 5.0
SUMP020 LHAAP-46 B-11 1 3305653.0 6962645.2 5.5
SUMP021 LHAAP-46 B-12 1 3306316.0 6962691.7 3.5
SUMP022 LHAAP-46 B-13 1 3305654.0 6962775.2 7.0
SUMP023 LHAAP-46 B-14 1 3306311.0 6962809.7 3.5
SUMP024 LHAAP-46 B-15 1 3305644.0 6962890.6 1.5
SUMP025 LHAAP-46 B-16 1 3306318.0 6962924.5 5.0
SUMP026 LHAAP-46 SHED C 1 3306299.0 6962983.7 3.5
SUMP027 LHAAP-46 P-9 1 3305635.0 6963123.4 5.0
SUMP028 LHAAP-46 P-122 1 3306808.0 6963171.2 3.0
SUMP029 LHAAP-46 P-123 1 3306767.0 6963455.0 11.0
SUMP030 LHAAP-46 212-12 1 3305722.0 6961255.4 3.0
SUMP031 LHAAP-46 212-12 1 3305728.0 6961273.4 3.0
SUMP032 LHAAP-46 212-14 1 3305725.0 6961408.2 3.5
SUMP033 LHAAP-46 212-14 1 3305765.0 6961357.8 4.0
SUMP034 LHAAP-46 212-16 1 3305755.0 6961495.8 3.0
SUMP035 LHAAP-46 212-18 1 3305753.0 6961652.4 3.5
SUMP036 LHAAP-46 P-122 1 3306799.0 6963213.1 Unknown
SUMP037 LHAAP-46 212-29 1 3305775.0 6962514.6 3.0
SUMP038 LHAAP-46 212-32 1 3306217.0 6961282.8 2.0
SUMP039 LHAAP-46 212-33 1 3306377.0 6961418.3 Unknown
SUMP040 LHAAP-46 212-33 1 3306377.0 6961393.1 3.0
SUMP041 LHAAP-46 212-35 1 3306366.0 6961535.7 3.0
SUMP042 LHAAP-46 212-37 1 3306345.0 6961626.6 3.0
SUMP043 LHAAP-46 212-38 1 3306197.0 6961662.2 1.5
SUMP044 LHAAP-47 25-C 2 3308961.0 6957854.1 4.0
SUMP045 LHAAP-47 25-C 2 3309000.0 6957748.3 6.5 1
SUMP046 LHAAP-47 25-C 2 Unknown
SUMP047 LHAAP-47 25-D 2 3309271.0 6957946.0 1.5
SUMP048 LHAAP-47 26-E 2 3309726.0 6958136.9 Unknown
SUMP049 LHAAP-47 26-E 2 3309759.0 6958232.3 3.0
SUMP050 LHAAP-47 26-E 2 3309609.0 6958381.8 4.0
SUMP051 LHAAP-47 26-E 2 3309647.0 6958295.4 6.0
SUMP052 LHAAP-47 28-G 2 3310425.0 6958579.4 2.0
SUMP053 LHAAP-47 29-D 2 3309227.0 6958440.6 7.0
SUMP054 LHAAP-47 31-G 2 3309903.0 6958742.0 5.0
SUMP055 LHAAP-47 31-G 2 3309937.0 6958768.8 4.5
SUMP056 LHAAP-47 32-H 2 3310440.0 6958998.2 3.0

Building Easting Northing
Sump Depth 

(feet)LOCATION CODE Sub-AreaNearest Site

Unknown Location

Comment a

LHAAP-35 Sumps
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Data Evaluation Report Shaw Environmental, Inc.

Table 1-1
Sump and Waste Rack Sump Master List

Longhorn Army Ammunition Plant
Karnack, Texas

Building Easting Northing
Sump Depth 

(feet)LOCATION CODE Sub-AreaNearest Site Comment a

SUMP057 LHAAP-47 33-G 2 3309811.0 6959025.1 6.0
SUMP058 LHAAP-47 36-B 2 3308448.0 6958541.1 Unknown
SUMP059 LHAAP-47 41-E 2 3308972.0 6959235.3 4.0
SUMP060 LHAAP-47 42-E 2 3309353.0 6959391.8 5.0
SUMP061 LHAAP-47 42-H 2 3310237.0 6959647.9 8.0
SUMP062 LHAAP-47 45-E 2 3308753.0 6959484.6 2.5 1
SUMP063 LHAAP-47 45-E 2 3308907.0 6959461.0 2.5 1
SUMP064 LHAAP-47 45-E 2 3309044.0 6959513.6 4.0
SUMP065 LHAAP-47 45-E 2 3309092.0 6959575.0 4.0
SUMP066 LHAAP-47 45-E 2 3309082.0 6959699.1 4.0
SUMP067 LHAAP-47 45-E 2 3309002.0 6959693.0 3.0
SUMP068 LHAAP-47 46-A 2 3307741.0 6959101.2 5.5 1
SUMP069 LHAAP-47 46-B 2 3308258.0 6959223.1 5.5
SUMP070 LHAAP-47 50-G 2 3309449.0 6960124.0 7.0
SUMP071 LHAAP-47 54-F 2 3309133.0 6960412.1 6.0
SUMP072 LHAAP-47 54-F 2 3309105.0 6960247.2 6.0
SUMP073 LHAAP-47 54-G 2 3309438.0 6960478.6 2.5
SUMP074 LHAAP-47 54-G 2 3309538.0 6960557.8 3.0
SUMP075 LHAAP-47 54-G 2 3309576.0 6960472.4 3.5
SUMP076 LHAAP-47 54-H 2 3309822.0 6960486.8 6.0
SUMP077 LHAAP-47 54-H 2 3309871.0 6960612.8 6.0
SUMP078 LHAAP-47 68-C 2 3307985.0 6960967.9 3.5 1
SUMP079 LHAAP-47 68-C 2 3308004.0 6960965.9 3.5 1
SUMP080 LHAAP-47 68-C 2 3307922.0 6960908.0 1.0 1
SUMP081 LHAAP-47 68-F 2 3308837.0 6961204.3 9.0
SUMP082 LHAAP-47 68-F 2 3308899.0 6961231.9 6.0
SUMP083 LHAAP-47 68-F 2 3308795.0 6961493.3 8.5
SUMP084 LHAAP-47 68-G 2 3309216.0 6961370.5 1.5
SUMP085 LHAAP-47 68-G 2 3309118.0 6961472.3 3.5
SUMP086 LHAAP-47 68-G 2 3309123.0 6961430.0 7.0
SUMP087 LHAAP-47 68-G 2 3309180.0 6961664.8 2.5
SUMP088 LHAAP-47 68-G 2 3309255.0 6961680.4 6.0
SUMP089 LHAAP-47 68-G 2 3309275.0 6961633.3 6.0
SUMP090 LHAAP-47 68-G 2 3309255.0 6961480.7 8.0
SUMP091 LHAAP-47 75-I 2 3309375.0 6961997.0 5.0
SUMP092 LHAAP-47 75-I 2 3309448.0 6961946.0 6.5
SUMP093 LHAAP-47 75-I 2 3309581.0 6962071.9 5.5
SUMP094 LHAAP-48 16-Y 6 3314201.0 6959077.1 2.0 2
SUMP095 LHAAP-48 34-Y 6 3314773.0 6959043.2 5.5 2
SUMP096 LHAAP-48 34-Y 6 3314695.0 6959072.0 1.5 2
SUMP097 LHAAP-48 38-Y 6 3314745.0 6959194.6 4.0 2
SUMP098 LHAAP-48 38-Y 6 3314675.0 6959214.7 2.0 2
SUMP099 LHAAP-48 38-Y 6 3314687.0 6959291.8 2.0 2
SUMP100 LHAAP-48 45-Y 6 3314684.0 6959424.4 1.5 2
SUMP101 LHAAP-48 45-Y 6 3314769.0 6959424.6 4.0 2
SUMP102 LHAAP-35C(53) 16-T 6 3315331.0 6957302.8 4.0 2
SUMP103 LHAAP-35C(53) 16-T 6 3315376.0 6957244.9 4.0 2
SUMP104 LHAAP-35C(53) 16-T 6 3315261.0 6957234.4 7.5 2
SUMP105 LHAAP-35C(53) 16-T 6 3315334.0 6957178.6 4.0 2
SUMP106 LHAAP-66 401 3 TBD TBD Unknown 3
SUMP107 LHAAP-46 403 1 3304220.0 6962625.3 2.0
SUMP108 LHAAP-46 406 1 3304167.0 6962665.8 1.5
SUMP109 LHAAP-46 408 1 3304038.0 6962574.3 2.0
SUMP110 LHAAP-46 207 1 3305605.0 6960922.4 4.2
SUMP111 LHAAP-35A(58) 722-P 3 3305272.0 6960171.7 3.5
SUMP112 LHAAP-35A(58) 722-P 3 3305238.0 6960122.1 4.5
SUMP113 LHAAP-35A(58) 744 3 3304486.0 6960042.2 4.0
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Data Evaluation Report Shaw Environmental, Inc.

Table 1-1
Sump and Waste Rack Sump Master List

Longhorn Army Ammunition Plant
Karnack, Texas

Building Easting Northing
Sump Depth 

(feet)LOCATION CODE Sub-AreaNearest Site Comment a

SUMP114 LHAAP-39 25-X 4 3316477.0 6953151.6 3.5
SUMP115 LHAAP-18 33-X 4 TBD TBD 7.0
SUMP116 LHAAP-18 37-X 4 3316083.0 6953676.5 5.5
SUMP117 LHAAP-58 744-A 3 3304290.0 6959900.9 Unknown
SUMP118 LHAAP-29 813 5, Part 1 of  2 3304549.0 6953715.7 3.0
SUMP119 LHAAP-59 725 3 3305443.0 6959996.6 5.0 4
SUMP120 LHAAP-59 725 3 3305384.0 6959963.3 4.0 4
SUMP121 LHAAP-47 32-H 2 3310365.0 6959021.9 Unknown
SUMP122 LHAAP-04 401-C 3 3305919.0 6959108.4 4.0
SUMP123 LHAAP-48 18-Y NA 3314190.0 6959128.2 Unknown 2

SUMP800 (Sump124) LHAAP-53 23-T NA TBD TBD Unknown 2
Unnumbered Sump (Sump125) LHAAP-58 723 3 TBD TBD Unknown

WRSUMP001 LHAAP-48 34-Y NA 3314758.0 6959018.5 4.0 2
WRSUMP002 LHAAP-48 38-Y NA 3314644.0 6959229.7 4.0 2
WRSUMP003 LHAAP-48 16-Y NA 3314290.0 6959161.5 4.0 2
WRSUMP004 LHAAP-46 P-1 1 3305644.0 6963265.8 4.0
WRSUMP005 LHAAP-46 P-117 1 3307018.0 6963384.6 4.0
WRSUMP006 LHAAP-46 P-118 1 3307324.0 6962430.8 4.0
WRSUMP007 LHAAP-46 P-122 1 3306818.0 6963325.2 4.0
WRSUMP008 LHAAP-46 B-8 1 3306214.0 6962694.8 4.0
WRSUMP009 LHAAP-46 S-113 1 3306197.0 6962456.4 4.0
WRSUMP010 LHAAP-46 P-12 1 3305783.0 6962467.3 4.0
WRSUMP011 LHAAP-46 B-13 1 3305777.0 6962727.1 4.0
WRSUMP012 LHAAP-46 P-113 1 3307198.0 6963322.7 4.0
WRSUMP013 LHAAP-45 824 5, Part 2 of  2 3308486.0 6947986.5 4.0
WRSUMP014 LHAAP-37 29-A 2 3308086.0 6958019.4 4.0
WRSUMP015 LHAAP-46 212-14 1 3305793.0 6961425.5 4.0
WRSUMP016 LHAAP-46 407 1 3304087.0 6962710.9 4.0
WRSUMP017 LHAAP-47 68-G 2 3309119.0 6961379.5 4.0
WRSUMP018 LHAAP-47 54-H 2 3309897.0 6960525.6 4.0
WRSUMP019 LHAAP-46 212-20 1 3305781.0 6961746.7 4.0
WRSUMP020 NA NA NA NA NA NA 5
WRSUMP021 LHAAP-46 P-11 1 3306316.0 6963080.5 4.0

Notes:
a Soil samples from sump locations were evaluated in this report unless stated otherwise.
NA       not applicable
TBD     to be determined
Comments:
1 No samples were collected at this location for this evaluation as described in Addendum 7 of the Work Plan (Shaw, 2006).
2 Soil samples from this location were included in the site evaluation report for LHAAP-48 and LHAAP-35C(53).
3 Sump location close to Sump084 such that soil samples collected at Sump084 characterize Sump106 also.
4 Soil samples from this location were included in the site evaluation report for LHAAP-59.
5 Sump was never used.
References:
Shaw Environmental, Inc. (Shaw), 2006, Final Addendum 7 Additional Investigation at LHAAP-35/36, Sumps and Waste Rack Sumps to 
  Final Installation-Wide Work Plan, Longhorn Army Ammunition Plant, Karnack, Texas,  September. 

LHAAP-36 Waste Rack Sumps
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Master Footnote and Abbreviation List 
 
a Value provided by the Texas Commission on Environmental Quality (TCEQ) as updated through March 2006 available on the TCEQ website at 

http://www.tceq.state.tx.us/assets/public/remediation/rrr/msc-rbscn_2006.xls. 
1,2-Dichloroethene = Value shown is lower of the cis- or trans-1,2-dichloroethene values. 
95% UPL = Upper Prediction Limit of background concentration 
Background Concentrations = Lower of surface and subsurface soil background concentrations used in these comparisons. 
Boxed and bold = Concentration exceeds Applicable RBSV 
Carbon Range C12-C28 = Value shown is the lowest of >12-16C, >16-21 C, and >21-35 C (aromatic) boiling fraction of total petroleum hydrocarbons RBSVs given in TCEQ March 2006 
guidance. 
Carbon Range C12-C28 = Value shown is the RBSV for the >8C-10C (aromatic) boiling fraction of total petroleum hydrocarbons given in TCEQ March 2006 guidance. 
m- or p- xylene = Value shown is the lower of m-, or p-xylene values given in TCEQ March 2006 guidance. 
Shading indicates value equal to MDL modified by dilution and percent solids factors for chemicals that are undetected and have an applicable RBSV equal to the MQL. 
Weight of Evidence = EPA designator indicating that chemical is a known human carcinogen (A) or not a human carcinogen (D). 

 
D Analyte was quantified as a secondary dilution factor 
DIL dilution factor 
FD Field duplicate sample 
Ft feet 
H Estimate is high 
J Estimated value.  Chemical was detected above the method detection limit but below the MQL. 
L Estimate is low 
LQ laboratory qualifier 
MDL Method Detection Limit 
MQL Method Quantitation Limit 
mg/kg milligrams per kilogram 
mg/l milligrams per liter 
NA Not applicable 
NE Value not established. 
RBSV risk based screening value 
REG Regular sample 
U  Compound validated as not detected above MQL shown 
VQ data validator qualifier 
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