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LONGHORN ARMY AMMUNITION PLANT
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VOLUME 1 OF 10

1997
A Title: Letter - Longhorn Army Ammunition Plant (LRAAF), Sold Waste Registration No—]
30990, Agreed Order Effective December 4, 1995; Ordering Provision No. 17,
| Annual Groundwater Monitoring Reports
Location: Longhorn Army Ammunition Plant
Agency: Texas Natural Resource Conservation Commission
Author(s): Ms. Cathy Remmert, Senior Coordinator, 1&HW Team i, Waste Section,
Enforcement Division
Recipient: Mr. Ira C. Nathan, Operations Review Division (LHAAP)
Date: January 8, 1997
Bate Stamp: 018431
B. Title: [Minutes - Subject: Monthly Manager's Meeting |
Group(s): All
Site(s): All
Location: Offices of TNRCC - Austin, TX
Date: January 14, 1997
Bate Stamp: 018432-018433
C. Title: Letter - Subject: Longhorn Army Ammunition Plant, Group 2, Aesthetic | reatment
Criteria and Biomonitoring for the Treated Ground Water from Landfill Site 16
Group(s): 2
Site(s): 16 (Old Landfill)
Location: Longhorn Army Ammunition Plant
Agency: Texas Natural Resource Conservation Commission
Author(s): Ms. Diane R. Poteet, Project Manager, RI/FS |l Unit, Superfund Investigation
Section, Pollution Cleanup Division
Recipient: Mr. James A. McPherson, Commander’s Representative
Date: January 21, 1997
Bate Stamp: 018434-018435
D. Title: Letter - Subject: Standard Exemption, Registration No. 34480, Soitand— |

Groundwater Remediation, Longhorn Army Ammunition Plant, Marshall, Harrison
County, Account ID No. 93-4480-R

Location: Longhormn Army Ammunition Plant

Agency: Texas Natural Resource Conservation Commission

Author(s): Ms. Tammy Villarreal, Manager, Chemical Section, New Source Review Permits
Division

Recipient: Mr. James A. McPherson, Commander's Representative

Date: January 30, 1997

Bate Stamp: 018436-018437
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Title: Report - Subject: Insfalation Action Pian

Group(s): All

Site(s): All

Location: Longhorn Army Ammunition Plant

Agency: U.S. Army Corps of Engineers, Southwestern Division
Date: February 1997

Bate Stamp: 018438-018518

Title: Letter - Subject. Proposed Phase Il Monitoring Well, Site 18, Locations, including
Optional Monitoring Wells at the Longhorn Army Ammunition Plant, Karnack, Texas
Group(s): 2

Site(s): 16 (Old Landfill)
Location: Longhorn Army Ammunition Plant
Agency. Department of The Army, Marshall, Texas

Author(s): Mr. James McPherson, Commander's Representative

Recipient: Ms. Diane Poteet, Superfund Investigation Section, Texas Natural Resource
Conservation Commission

Date: February 3, 1997

Bate Stamp: 018519-018520

Title: Letter - Subject: Proposed Phase Il Monitoring Well, Site 16, Locations, Including

Optional Monitoring Wells at the Longhorn Army Ammunition Plant, Karnack, Texas
/enclosure)

Group(s): 2

Site(s): 16 (Old Landfill)

Location: Longhorn Army Ammunition Plant

Agency: Department of The Army, Marshall, Texas

Author(s): Mr. James McPherson, Commander’s Representative

Recipient: Mr. H. L. Jones, Texas Natural Resource Conservation Commission

Date: February 3, 1997

Bate Stamp: 018521-018522

Title: Letter - Subject. Proposed Phase |1l Monitoring Well, Site 16, Locations, Including

Optional Monitoring Weils at the Longhorn Army Ammunition Plant, Karnack, Texas
Group(s): 2

Site(s): 16 (Old Landfill)
Location: Longhorn Army Ammunition Plant
Agency: Department of The Army, Marshall, Texas

Author(s): Mr. James McPherson, Commander’s Representative

Recipient: Mr. Chris Villarreal, Superfund Division, U. S. Environmental Protection Agency
Date: February 3, 1997

Bate Stamp: 018523-018524

Title: Memorandum - Subject. Proposed Phase il Monitoring Well, Site 16, Locations,
including optional Monitoring Wells at the Longhorn Army Ammunition Plant,
Karnack, Texas

Group(s): 2
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Site(s):
Location:
Agency:
Author(s):
Recipient:
Date:

Bate Stamp:

Title:
Group(s):
Site(s):
Location:
Agency:
Author(s):
Recipient:

Date:
Bate Stamp:

Title:

Group(s):
Site(s).
Location:
Agency:
Author(s).

Recipient:
Date:
Bate Stamp:

Title:

Group(s):
Site(s):
Location:
Agency:
Author(s):
Recipient:

Date:
Bate Stamp:

Title:
Location:

Group(s):
Site(s):

16 (Old Landfill)

Longhom Army Ammunition Plant

Department of the Army, Tulsa District, Corps of Engineers
Mr. Burl D. Ragland, Lead Project Mgr., Army Team

Mr. David Tolbert, Project Mgr.

February 3, 1997

018525-018527

[Letter - Subject. Remediation of Landfill 12 at LHAAP

2

Landfill 12

Longhorn Army Ammunition Plant

Department of The Army, Doyline, LA

Mr. ira C. Nathan

Dr. James Bruseth, Deputy State Historic Preservation Officer, Texas Historical
Commission, Austin, TX

February 4, 1997

018528

Disposal of Water Treatment Plant Sludge
2
16 ((Old Landfill)

Longhorn Army Ammunition Plant

Texas Natural Resource Conservation Commission

Ms. Diane R. Poteet, Superfund investigation Section, Texas Natural Resource
Conservation Commission

Mr. James A. McPherson, Commander's Representative

February 6, 1997

018529-018530

Letter - Subject: Longhorn Army Ammunition Plant, Group 2 - Landfill Site 1GT|

Letter - Subject: Final Revised Air Monitoring Plan at the Longhorn Army
Ammunition Plant, Karnack, Texas

2

18, 24 (Burning Ground No. 3)

Longhorn Army Ammunition Plant

Department of The Army, Marshall, Texas

Mr. James McPherson

Ms. Diane Poteet, Superfund Investigation Section, Texas Natural Resource
Conservation Commission

February 6, 1997

018531

Letter - Subject. Final Revised Air Monitoring Plan at the Longhorn Army
Ammunition Plant, Karnack, Texas

Longhorn Army Ammunition Plant

2

18, 24 (Burning Ground No. 3)
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Agency:
Author(s):
Recipient:
Date:

Department of The Army

Mr. James A. McPherson, Commander's Representative
Mr. Chris Villarreal, U.S. Environmental Protection Agency
February 6, 1997

Bate Stamp: 018532

Title:
Group(s):
Site(s).
Location:
Date:

|Minutes - Subject: Monthly Manager's Meeting

Al

All

Longhorn Army Ammunition Plant
February 11, 1997

Bate Stamp: 018533-018534

Title:
Group(s):
Site(s):
Location:
Date:

Minutes - Subject: Army Team Management Meeting

All

Al

Longhorn Army Ammunition Plant
February 11, 1997

Bate Stamp: 018535-018536

Title:

Group(s):
Site(s):
Location:
Agency:
Author(s).
Recipient:
Date:

Memorandum - Subject: Longhorn Army Ammunition Plant Ground Water
Remediation Activities

2

16

Longhorn Army Ammunition Plant

Texas Natural Resource Conservation Commission

Mr. Stephen Ligon, Industrial Permits Team, TNRCC

Ms. Diane Poteet, investigation Unit, Pollution Cleanup Division
February 19, 1997

Bate Stamp: 018537

Title:

Group(s):
Site(s):
Location:
Agency.
Author(s):

Recipient:
Date:

Letter - Subject; Standard Exemption, Registration No. 34480, Soil and

Groundwater Remediation System, Longhorn Army Ammunition Plant, Marshall,
Harrison County, Account ID No. 93-4480-R (w/enclosure)

2

Burning Ground No. 3 (Sites 18/24)

Longhorn Army Ammunition Plant

Texas Natural Resource Conservation Commission

Ms. Tammy Villarreal, Manager, Chemical Section, New Source Review Permits
Division, Texas Natural Resource Conservation Commission

Mr. James A. McPherson, Commander's Representative

February 26, 1997

Bate Stamp: 018538-018545
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Title: Memorandum - Subject: Cost Estimates for Accelerated RI/FS With Treatability
Study and Transportation of Produced Water from Site 16, Longhom Army
Ammunition Plant, Karnack, Texas (w/enclosures)

Group(s). 2

Site(s): Site 16

Location: Longhorn Army Ammunition Plant
Agency: Department of The Army, Doytine, LA

Author(s): Mr. James A. McPherson, Commander's Representative
Recipient: U.S. Army, Industrial Operations Command, Mr. Cyril Onewckae
Date: February 27, 1997

Bate Stamp: 018546-018550

Title: | Minutes - Subject: Technical Review Committee Vieeting
Group(s): All

Site(s): All

Location: Longhorn Army Ammunition Plant

Date: March 11, 1997

Bate Stamp: 018551-018552

Title: Minutes - Subject. Technical Review Committee Meeting (Amendea)
(w/enclosure)

Group(s). All

Site(s): All

Location: Longhorn Army Ammunition Plant

Date: March 11, 1997

Bate Stamp: 018553-018578

Title: Minutes - Subject: Monthly Manager's Meeting (w/enclosure)
Group(s): All

Site(s): All

Location: Longhorn Army Ammunition Plant

Date: March 11, 1997

Bate Stamp: 018579-018587

Title: Memorandum - Subject: Guidelines
Location: Longhorn Army Ammunition Flan
Agency: Texas Natural Resource Canservation Commission

Author(s): Mr. Stephen Ligon, Industrial Permits Team
Recipient: Ms. Diane Poteet, TNRCC

Date: March 17, 1997

Bate Stamp: 018588

Title: Letter - Subject: Longhorn Army Ammunition Plant, Draft Work Plan for the Sie 10

Phase lll Remedial Investigation/Feasibility Study and Groundwater Treatability
Study (w/enclosure)

Group(s): 2
Site(s): 16 (Old Landfill)
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Longhorn Army Ammunition Plant

United States Environmental Protection Agency

Mr. Chris G. Villarreal, Project Mgr.

Mr. James A. McPherson, Commander’'s Representative
April 4, 1987

018589-018595

Letter - Subject: Longhorn Army Ammunition Plant, Early interim Remedial Action
at Burning Ground No. 3, Disposal of Treated Source Material (w/enclosure)

2

Burning Ground No. 3 (Sites 18/24)

Longhorn Army Ammunition Plant

United States Environmental Protection Agency

Mr. Chris G. Villarreal, Project Mgr.

Mr. James A. McPherson, Commander's Representative
April 7, 1997

018596-018598

Minutes - Subject: Meeting with Texas' Trustees

All

All

Longhorn Army Ammunition Plant
April 8, 1997

018599

Letter - Subject: Longhorm Army. Ammunition Plant, Group 2, Landiill Site 16, Dran
Work Plan (Part 1) and Sampling and Analysis Plan (Part Il), Phase lli Remedial
Investigation/Feasibility Study and Groundwater Treatability Study (w/enclosures)

2

16

Longhorn Army Ammunition Plant

Texas Natural Resource Conservation Commission

Ms. Diane R. Poteet, Project Mgr., RI/FS I} Unit, Superfund Investigation Section,
Pollution Cleanup Division

Mr. James A. McPherson, Commander's Representative

April 14, 1997

018600-018603
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Title: |Letter. Subject: Closure of Sumps at Longhorn Army Ammuniiion l—flﬁq
Group(s): 4

Site(s): 35

Location: Longhorn Army Ammunition Plant

Agency: US Dept of Army

Author(s): James A. McPherson

Recipient: Ms. Lila Beckiey, Texas Natural Resource Conservation Commission
Date: February 19, 1997

Bate Stamp: 19496

Title: Technical Review Workgroup for Lead
Group(s): All

Site(s): All

Location: Longhom Army Ammunition Plant

Agency: United States Environmentai Protection Agency

Author(s): Mark Maddaloni, Chairperson

Recipient: Cmdr Reo, James A. McPherson, LHAAP
Date: Received February 21, 1997

Bate Stamp: 19497 - 19552
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L)

TEXAS NATURAL RESOURCE CONSERVATION COMMISSION

Protecting Texas by Reducing and Preventing Pollution
January 8, 1997

Mr. Ira C. Nathan, Chief, Operations Review Division
Longhorn Army Ammunition Plant

Aun: SIOLH-OR

P.O. Box 658

Doyline, LA 71023

Re: . Longhorn Army Ammunition Plant (LHAAP)
Solid Waste Registration No. 30990
Agreed Order effective December 4, 1995; Ordering Provision No. 17
Anpual Groundwater Monitoring Reports :

‘Dear Mr. Nathan: .

The staff of the Texas Natural Resource Conservation Commission (TNRCC) has completed a review

. of the report entitled Perimeter Well Groundwater Monitoring Report for 1995 (U.S. Army Corps of
Engineers, July 1996). This report was submitted as the first of continuing annual reports required
by Ordering Provision No. 17 of the above-referenced Agreed Order. '

Information provided in the report satisfies the requirements of this Ordering Provision. The report,
therefore, is approved.

Additionally, with respect to this Ordering Provision, LHAAP submitted a letter dated December 23,
1996 to the TNRCC in lieu of the -annual report due January 25, 1997. The letter provides a brief
discussion of the status of groundwater monitoring, which is being conducted under the Federal
Facility Agreement. The letter indicates that the next annual groundwater monitoring report will be
.combined with the annual report required by Ordering Provision No. 12 of the Agreed Order. The
next annual report for Ordering Provision No. 12 is due December 4, 1997. -

If you or your representatives have any ('questions regarding this mattér, please contact Lila Beckley
of I&HW Team I at (512) 239-2130 or at Mail Code 128 at the letterhead address.

Sincerely, 4, © v
Cathy Renmert, Senior Coordinator

1&HW Team I, Waste Section
Enforcement Division

CR/Imb
“ce: | Michael Brashear, Waste Program Manager, TNRCC Tyler Regional Office

. P.O.Box 13087 »  Austin, Texas 787113087 - §12/239-1000

printed oo recyced pager using wy-hasad nk
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Monthly Manager's Meeting i 1 8 4 3 2
Longhorn Army Ammunition Plan:
January 14, 1997
Offices of TNRCC - Austin, 1TX

1. The following is a st of participants:
ira Nathan - LHAAP DYavid Tolberi - LHAAP
Chns Villarreal - EPA Diane Poteet - TNRCC
Jonna Polk - Tulsa District, USACE Frank Meleton - USACE, EACG
Oscar Linebaugh - USACE, EAQ Dave Bockelmonn - Sverdrup
CLiff Murray - Tulsa District, USACE Amine Bou Onk - Dow
Glen Tumey - OHM Jim Bob Owers - Radian
Bob Norris - Eckenfelder Laura Mahoney - Eckenfelder

Bob Vandegriff - Tulsa District, USACE
2. The following is a list of topics discussed (in order of discussion):

Opening Remarks and Review and Transmittal of Meeting Minuntes: On behalf of LHAAP, Ira Nathan
and David Tolbert welcomed all attendees to the Monthly Manager’s Meeting held at the TNRCC offices
in Austin, TX. The December 1996 meeting rainutes were reviewed and accepted without revision or
comment.

Sumps Testing and Removal: Glen Turmey of OHM reported on the progress of the sumps testing and
removal. A summary report was provided. Concrete sampling has been completed. Of the 80 concrete
sumps, 29 have been removed and demolished. As approved by TNRCC concrete from sumps was placed
on Landfill 16. Two sumps were metal, and were sampled with wipe samples. After receipt of wipe sample
results, the sumps were sent to a recovery facility. Based on the total sump sampling results, surrounding
soils at 25 of the sump locations will be sampled. The final report is scheduled for submission the first week
of March 1997.

Landfiil-16 Groundwater Biotoxicity Test: Complete biotoxicity test reports from both Espey Houston
and Radian (Louisiana) labs were submitted to and reviewed by TNRCC. TMNRCC stated that they will allow
treatment and discharge of the Site 16 water (premixed at a 15:1 ratio of burning ground or potable water
to Site 16 water) at the Burning Ground Treatment Plant. TNRCC will require toxicity testing again when
discharge of the treated water begins, and again at a later date prior to treatment of the Burning Ground
water. TNRCC will send a letter detailing the directions.

Scope of Work fer Site 16 Remedial Investigation: The Scope of Work (SOW) for the Site 16 Remedial
Investigation was reviewed by the LHAAP team. It was noted that surface water samples collected from
Harrison Bayou should be included in the Risk Assessment evaluation, and that will be added to the SOW.
It was also noted that semivolatile analysis for groundwater should be deleted from Section 2.4.12. This
parameter will be deleted.

LBAAP Manager’s Meeting
Jannary 1997 Meeting Minutes 1



418433

site 16 RI Schedule: The schedule for the Site 16 Rl was reviewed and discussed. AEC's comment
regarding a Risk Assessment Scoping meeting was discussed, and tae team agreed to hold that meeting
conjunction with the May 1997 Monthly Manager’s Mecting at the offices of EPA n Dallas, '1X.

Safety Award Presentation to Dow Environmental: A Safety Award for three years ol work without a lost
time accident was presented by Tulsa District Safety Officer Bob Vandegriff to Amine Bou Onk, Project
Manager, Dow Environmental. Dow was praised for the safe and excellent work which they have done at
the Burning Ground in the last three years. Mr. Vandegriff also extended praise from COI. Sanford,
Commander, Tulsa District, USACE, to Mr. Oscar Linebaugh, Eastern Arca Office, Fort Worth District, for
his management of Dow’s contract and daily field work over the past three years.

Burning Ground No. 3 Low Temperature Thermal Desorber (LTTD) Proof of Performance (POF)
Test: The POP Test s scheduled for 10 February. Eastern Area Office will prepare a letter to send through
LHAAP to TNRCC to provide 14 day notice prior to running the POP test.

Regarding the Catalytic Oxidizer for the LTTD, the configuration will be different than previously shown
in the 1995 Work Plan due to improvements in technology since taat time. The configuration will now
consist of two LTTD units with two catalytic oxidizers with one combined stack for the oxidizers. Dow will
run 10 hr. treatment days until approval by EPA and TNRCC, then will begin running the LTTDs 24 hr. per
day.

Burning Ground No. 3 Groundwater Treatment Plant: An on-site 1ab will not be used for analysis of
water and soil samples, rather, 2 Radian chemist will be dedicated in Austin, TX specifically to support
sample analysis needs for the Burning Ground. Turnaround times will remain as previously commiited.

All present at the meeting, as listed above, agreed that the POP test for the groundwater treatment plant
should be deferred until the extraction system for the Burning Ground is in place and running, so that water
running through the plant will have similar concentrations of VOCs to water which will be processed
throughout the operation of the plant. All present also agreed that the IDW water collected during the Pilot
Study in May 1994, as well as the IDW water stored in drums at Site 16, could be processed through the
plant prior to the POP test.

TNRCC and EPA will provide direction as to whether the Site 16 water can also be reated prior to the POP
test.

Monthly Meeting Schedule: The next monthly managers meeting will be held on 11 February at LHAAP
at 8:00 am. (at the time these minutes were prepared, the meeting schedule had been adjusted to 9:30 a.m.).

LHA+.P Manager’s Meeting
January 1997 Meeting Minutes 2



Barry R. McBee, Chairman

R. B. “Ralph” Marquez, Commissioner \} 1 8 4 3 4
John M. Baker, Commissioner
Dan Pearson, Executive Director

TEXAS NATURAL RESOURCE CONSERVATION COMMISSION

Protecting Texas by Reducing and Preventing Pollution
January 21, 1997

James A. McPherson, Commander’s Representative

Longhorn/Louisiana Army Ammunition Plant

Attn: SIOLH-CR CERTIFIED MAIL
P. O. Box 658 Z 746 032 748
Doyline, LA 71023 RETURN RECEIPT REQUESTED

Re: Longhorn Army Ammunition Plant
Group 2 - Aesthetic Treatment Criteria and Biomonitoring for
the Treated Ground Water from Landfill Site 16

Dear Mr. McPherson:

The Texas Natural Resource Conservation Commission (TNRCC) staff has completed its review of the
Army’s request to blend potable water with treated groundwater from Landfill Site 16, prior to discharge,
in order to meet the aesthetic criteria for color. After conferring with the Standards Team and the Toxicity
Team of the Water Planning and Assessment Division, it was decided that some amount of flexibility could
be allowed. The blending of water with the effluent would only be conducted as necessary for aesthetic
concerns and would be acceptable, in this instance, only under the following conditions: 1) The Army
must treat the contaminated ground water to the levels which are appropriate for discharge as specified in
the Work Plan for the Interim Remedial Action at Burning Ground No. 3; and 2) Monitoring of the treated
effluent to determine compliance with the allowable levels of pollutants must be conducted PRIOR to
mixing of the treated ground water with any other water (such as prior to mixing with potable water or
prior to discharge to the bayou). This will ensure that potable water will only be used to alleviate potential
color problems and not allow reduction of the level of treatment.

For biomonitoring tests, samples must be collected of the final effluent. Therefore, if the discharge is
blended with potable water, or any other water, then biomonitoring must be conducted on the resultant
mixture. This will ensure that the conditions of the final discharge do not demonstrate instream toxicity.
Due to the ambiguity of the 1996 toxicity test results, a minimum of two additional biotoxicity tests (to
include both Ceriodaphnia and Pimephales) will be required. The first tests must occur within the first
week of that the discharge is initiated, and the second must occur between three to six months after the
first. Should failure of any of the tests occur, two more confirmation tests will be performed per original
testing event. The decision to cease or to continue the discharge will be made based on the results of the
two additional confirmation tests.

If you have any questions or comments regarding this matter, please call me at (512) 239-2502.

Sincerely,

Lo RFATTT—
Diane R. Poteet, Project Manager
RI/FS II Unit

Superfund Investigation Section (MC-143)
Pollution Cleanup Division

P.O. Box 13087 +  Austin, Texas 78711-3087 + 512/239-1000

prinied on recycied paper using sov vised ink



Mr. James McPherson ‘} 1 8 4 3 5
January 21, 1997

Page 2

cc: Chris Villarreal, EPA Region 6 (6SF-AT)
Jonna Polk, COE Tulsa District (CESWT-PP-EA)
Warren Sayes, COE Eastern Area Office (CESWF-AD-E)



Barry R. McBee, Chairman
R. B. “Ralph” Marquez, Commissioner

John M. Baker, Commissioner o K} 1 8 4 3 6

Dan Pearson, Executive Director

TEXAS NATURAL RESOURCE CONSERVATION COMMISSION

Protecting Texas by Reducing and Preventing Pollution

January 30, 1997

Mr. James A. McPherson
Commander’s Representative
U.S. Army

P.O. Box 658

Doyline, Louisiana 71023

Re: Standard Exemption
Registration No. 34480
Soil and Groundwater Remediation
Longhorn Army Ammunition Plant
Marshall, Harrison County
Account ID No. 93-4480-R

Dear Mr. McPherson:

This is in response to your request to register a soil and groundwater remediation system under
Standard Exemption at Burning Ground No. 3 at the Longhorn Army Ammunition Plant in
Harrison County. We have evaluated the information you have submitted in support of your
request, and we find that a number of unresolved questions prevents us from determining
whether you have met all the requirements of the standard exemption claimed in your
registration request and/or of 30 TAC Section 116.211 (Regulation VI). Therefore, we cannot
confirm your claim of this exemption at this time.

These questions, as detailed in a fax to Mr. Amine BouOnk on January 28, 1997, are as follows:

Please provide a process description, calculations, a worst-case data discussion, a to-scale site
map showing off-site receptors, and a detailed discussion of the project’s conformity to
Standard Exemption 68 criteria.

Please submit any new information or modification proposals as a new standard exemption
registration request. To expedite the process at that time, please include a copy of this letter.
We remind you that Sections 382.0518(a) and 382.057 of the Texas Clean Air Act, Texas Health
and Safety Code, Chapter 382, provide that you must obtain a construction permit or fully
comply with a standard exemption before you begin work on the construction of a new facility
or modify an existing facility that may emit air contaminants.

P.O.Box 13087 +  Austin, Texas 78711-3087 -+ 512/239-1000



Mr. James A. McPherson ]
Page 2 318437

January 30, 1997

Re: Standard Exemption
Registration No. 34480

Your cooperation in this matter is appreciated. If you have further questions, please contact
Mr. Terry Murphy of our Office of Air Quality, New Source Review Permits Division at
(512) 239-1587.

Sincerely,

Tammy Villarreal

Manager, Chemical Section

New Source Review Permits Division

Texas Natural Resource Conservation Commission

TV/TM/al

cc: Mr. Charles Murray, Air Program Manager, Tyler

Record No. 48513
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INSTALLATION ACTION
PLAN

Longhorn
Army Ammunition
Plant
Marshall, Texas

FEBRUARY 1997

U.S. ARMY INDUSTRIAL OPERATIONS
COMMAND -

U.S. ARMY MATERIEL COMMAI\ib

" Execution Agency:
U.S. Army Corps of Engineers
Southwestern Division




LONGHORN ARMY AMMUNITION PLANT‘ ¥ 1 8 4 3 9

STATUS: NPL Installation, HRS - 39.83, Listed August 1990. Confirmed Soil and Ground
Water Contamination on Installation. No off-post contamination identified.

TOTAL NUMBER OF DSERTS SITES: 50

DIFFERENT SITE TYPES:

4 OB/OD Areas 4 Treatment Plants
13 Industrial Areas 16 Storage Areas
5 Burial Pits ' 3 Landfills

5 Sumps/Tanks Areas

MOST WIDESPREAD CONTAMINANTS OF CONCERN:
Trichloroethylene, Methylene Chloride, Explosives

MEDIA OF CONCERN:
Groundwater, Surface Water, Soil

COMPLETED REM/IRA/RA:
Sludge removed and ponds capped, 1986
Total Cost: Unavailable, non-DERA funds

CURRENT INSTALLATION RESTORATION PROGRAM PHASE: _
Remedial Investigation/Feasibility Study at 11 Sites

Remedial Investigation/Feasibility Study of Waste Sumps

Removal Action for Waste Sumps (removal began in FY 96)

Interim Remedial Action for two Landfill Caps (Constuction began in FY 96)

Interim Remedial Action for groundwater treatment at Burning Ground No. 3 {IRA
Construction began in FY 95) b

PROJECTED IRP PHASE:

RI/FS at 11 sites

NFA at 6 sites

Remedial Design/Remedial Action at 11 Sites
Long Term Monitoring at 5 sites

IDENTIFIED POSSIBLE REM/IRA/RA:
Note IRAs listed above. Ras at Group 2 and Group 4 sites, and Site 16 Landfill.

FUNDING:

Prior Years Funds $ 48,407.0K
FY 97 Funds 2,680.0K
Future Requirements (FY 98 - FY 03) _52.800.0K
Total $ 103,787.0K
DURATION:

Year of IRP Inception _ 1988

Year of RA Completion 2004

Year of IRP Completion (including LTM) 2034



CERCLA

DERA
DERP
DERPMIS

DRMS
DSERTS

EPA
FFA
FS
FY
GOCO
IAG
IAP
INF
IRA
IRP
LAP
L™
LHAAP
NPL
OB/OD
PA
PCB
PVvVC
Qtr.
RA
RAB
RC
RCRA
RD
RFA
RI
RMIS
SI
SWMU
TNRCC
TNT
TRC
TWC
UEP
U.S.
usT

ABBREVIATIONS AND ACRONYMS-

+184490

Comprehensive Environmental, Response,
Compensation and Liability Act

Defense Environmental Restoration Account
Defense Environmental Restoration Program
Defense Environmental Restoration Program
Management Information System

Defense Reutilization and Marketing Service
Defense Site Environmental Restoration Tracking
System

Environmental Protection Agency

Federal Facility Agreement

Feasibility Study

Fiscal Year

Government Owned, Contractor Operated
Interagency Agreement

Installation Action Plan
Intermediate-Range Nuclear Force
Interim Remedial Action
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INSTALLATION ACTION PLAN
FOR
LONGHORN ARMY AMMUNITION PLANT \}1534111

I. INSTALLATION INFORMATION
A. LOCALE

Longhorn Army Ammunition Plant (LHAAP) is located in central
east Texas in the northeast corner of Harrison County,
approximately 14 miles northeast of Marshall, Texas, and
approximately 40 miles west of Shreveport, Louisiana. The
installation occupies 8,493 acres between State Highway 43 and
the western shore of Caddo Lake. Approximately 1,700 to 2,000
personnel are employed at LHAAP. The area surrounding LHAAP is
primarily rural and consists of forest lands; the small town of
Karnack, Texas; Caddo Lake; and Caddo Lake State Park.

B. COMMAND ORGANIZATION

- - Major Command: U.S. Army Materiel Command, Environmental
Quality Division

- - Subcommand: U.S. Industrial Operations Command, -
Environmental Quality Directorate

- - 1Installation: LHAAP, Environmental Office

- - Investigation Phase Executing Agency: U.S. Army Corps of
Engineers, Tulsa District

- - Remedial Design/Action Phase Executing Agency: U.S. Army
Corps of Engineers, Tulsa District and Fort Worth District

- - TFederal: U.S. Environmental Protection Agency, Region VI

- - State: Texas Natural Resource Conservation Commission

D. REGULATORY STATUS

- - National Priority List Installation with Interagency
Agreement (IAG)

- - Technical Review Committee, March 1992

- - 1Interagency Agreement, December 1991

- - Federal Facility Agreement, 1991

- - fTime Critical Removal Action at Site 16 was not initiated in
FY 96, rather, a decision was made to accelerate the RI/FS
and include a treatability study as part of the RI. Removal
Action for sumps will be completed in FY97.



1115442

II. INSTALLATION DESCRIPTION
A. CURRENT ACTIVITY

LHAAP was a government-owned, contractor-operated Army
Armament, Munitions, and Chemical Command Facility. The primary
mission of LHAAP was to load, assemble, and pack (LAP)
pyrotechnic and illuminating/signal ammunition and solid
propellant rocket motors. The Longhorn Division of Thiokol
Corporation signed a Facilities Contract with the U.S Army to
operated LHAAP beginning 1 October, 1993, and was the operating
contractor until July 1996 when the contract expired. Thiokol is
expected to vacate the facility by June 1997. The plant is
scheduled to be inactive in July 1997.

B. HISTORIC ACTIVITY

LHAAP was established in October 1942 with the primary
mission of producing 2,4,6-trinitrotoluene (2,4,6-TNT) flake.
Monsanto Chemical Company was the first contract operator of the
plant. Production of 2,4,6-TNT continued through World War II
until August 1945 when the plant went on standby status until
February 1952. From 1952 until 1956, Universal Match Corporation
was the contracting operator, producing such pyrotechnic
ammunition as photoflash bombs, simulators, hand signals, and
tracers for 40 mm. Thiokol assumed this responsibility with the
departure of Universal Match Corporation in 1956. Production of
rocket motors continued to be the primary mission of LHAAP.until
1965, when the production of pyrotechnic and illuminating”
ammunition was re-established.

Current operations consist of compounding pyrotechnic and
propellant mixtures, LAP activities, accommodating receipt and
shipment of containerized cargo, and maintenance and/or layaway
of standby facilities and equipment as they apply to mobilization
planning. The installation has also been responsible for static
firing and elimination of Pershing I and II rocket motors in
compliance with the Intermediate-Range Nuclear Force (INF) Treaty
in effect between the United States and the former USSR.

c. REGULATORY STATUS

LHAAP was placed on the National Priority List (NPL) on
August 9, 1990, as a result of a contaminant release to the
environment at the installation. After being listed on the NPL,
the LHAAP, the U.S. Environmental Protection Agency (EPA), and
the Texas Water Commission (TWC) (now called the Texas Natural
Resource Conservation Commission [TNRCC]) entered into a
Comprehensive Environmental, Response, Compensation and Liability
Act (CERCLA) Section 120 Agreement for remedial activities at
LHAAP. The CERCLA Section 120 Agreement, referred to as the

2



u18443.

Federal Facility Agreement (FFA), became effective December 30,
1991. The FFA specifies that remedial activities be conducted at
13 areas on LHAAP, and any others which are identified during
investigations. The locations of the sites which have been and
are being investigated and remediated are shown on Figure 1.

In addition to the site listing of the FFA, a RCRA Facility
Assessment (RFA) and study by Weston identified 55 potential
sites of concern. The RFA conducted in April 1988 by the Texas
Water Commission identified 31 Solid Waste Management Units for
further investigation. A 1990 Weston Report identified 24
additional sites for a total of 55 sites warranting further
consideration or investigation at LHAAP. Two additional sites
have been added since these investigations, bringing the total to
57 sites. These 57 sites have been listed in the Defense
Environmental Restoration Program Management Information System
(DERPMIS) and are included on the installation's Restoration
Management Information System (RMIS) list. Since that time,
scrubbing of the list (removal of non-DERA eligible sites,
redundancies, etc.) has resulted in the current Defense Site
Environmental Restoration Tracking System (DSERTS) list of 50
sites.

While the Army leads the IRP at LHAAP, a close working
relationship with the regulatory community has been developed.
Remedial Project Managers from TNRCC and EPA Region 6 work
closely with Army personnel in planning and implementing IRP
goals and activities. A cooperative teamwork environment rather
than an antagonistic relationship has proven helpful in ,
accelerating IRP activities and focusing energies of all the
stakeholders on achieving restoration goals.

Of the 50 listed sites, only 18 are being actively carried
through the IRP process and are listed on A-106 reports for
LHAAP. However, one of these “sites” actually consists of over
100 wastewater sumps being investigated as a single operable
unit. The major operable units and projects are listed below.

GROUP 1 SITES

SITE NUMBER DESCRIPTION

LHAAP-001 INERT BURNING GROUNDS

LHAAP-011 SUSPECTED TNT BURIAL SITE AT AVENUES P & Q
LHAAP-027 SOUTH TEST AREA

LHAAP-054 GROUND SIGNAL TEST AREA

(LHAAP-XX)

GROUP 2 SITES

LHAAP-012 ACTIVE LANDFILL

LHAAP-017 BURNING GROUND NO. 2 / FLASHING AREA
LHAAP-018 & BURNING GROUND NO. 3 / WASHOUT POND AND
LHAAP-024 UNLINED EVAPORATION PIT
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LHAAP-029 FORMER TNT PRODUCTION AREA
LHAAP-032 FORMER TNT DISPOSAL AREA

GROUP 3 (FORMER GROUP 1 SITES WITH NO FURTHER ACTION)

LHAAP-013 SUSPECTED TNT BURIAL SITE BETWEEN ACTIVE AND OLD
LANDFILLS
LHAAP-014 AREA 54 BURIAL GROUND
GROUP 4
LHAAP-035 PROCESS WASTEWATER SUMPS (PRODUCTION AREA)
GROUP 5
LHAAP-50 FORMER WASTE DISPOSAL FACILITY
LHAAP-52  MAGAZINE WASHOUT AREA
LHAAP-60 FORMER STORAGE BUILDING 411 AND 714
LHAAP-63 BURIAL PITS

ACCELERATED RI AT OLD LANDFILL (FORMER GROUP 2 SITE)
LHAAP-16 OLD LANDFILL

EARLY INTERIM ACTION AT BURNING GROUND NO. 3

LHAAP-018 & BURNING GROUND NO. 3 / WASHOUT POND'AND
LHAAP-024 UNLINED EVAPORATION PIT

LANDFILL CAPS INTERIM REMEDIAL ACTION A
LHAAP 12 ACTIVE LANDFILL
LHAAP 16 OLD LANDFILL

REMOVAL ACTION

LHAAP-035 PROCESS WASTEWATER SUMPS

As noted, both interim actions involve Group 2 sites. The
IRAs are also inter-related as treated soil from the Early
Interim Action at Burning Ground Number 3 will be placed at the
landfills prior to cap construction. The Burning Ground IRA is a
groundwater treatment for removal of trichloroethylene and
methylene chloride. As part of its construction, contaminated
soil will be excavated, treated and placed at the landfills.
Additionally, the groundwater extracted from Site 16, as part of
the RI Treatability Study, is planned to be transported to the
Burning Ground groundwater treatment plant. All the IRA sites
are specifically listed in the FFA.
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III. CONTAMINATION ASSESSMENT

A. STUDIES TO DATE

Many studies have been conducted at LHAAP concerning waste
management, groundwater and soil contamination, and hazardous
waste. The most extensive studies have been conducted on the
burning ground and landfill areas. Table 1 provides a list of
all studies conducted to date at LHAAP.

TABLE 1
PREVIOUS STUDIES/TECHNICAL DELIVERABLES AT
LONGHORN ARMY AMMUNITION PLANT

1. The Robert H. Balter Co., 1 April 1979, Assessment of

Harrison County, Texas.
2. U.S. Army Toxic and Hazardous Materials Agency, Aberdeen

Proving Ground, MD, February 1980, Installation Assessment

3. USAEHA, Aberdeen Provihg Ground, February 1980, Land
Disposal No. 38-26-0104-81, Longhorn Army Ammunition Plant.

4. USAEHA, 26 May 1980, Land Disposal Study No. 38-26-0104-81,
Lgnghgxn_A:my_Ammunition Plant, Marshall, Texas, 23 January

= 8 February 1980

5. USAEHA, Regional Div., South, September 1981, Wastewater
Endineering Special Study No, 32-62-0182-82.

6. USAEHA, 2-6 November 1981, Hazardous Waste Management Survey
No., 37-26-0172-82, Longhorn Army Ammunition Plant, Marshall,
Texas.

7. USAEHA, Aberdeen Proving Ground, MD, November 1982,
Hazardous Waste Special Study No. 39-26-0215-83.

8. Larry M; Jacobs and Associates, Inc., 27 August 1982,
Geotechnical Interim Report for Longhorn Army Ammunition

Plant, Marshall, Texas.

9. USAEHA, Aberdeen Proving Ground, MD, November 1982,
Hazardous Waste Special Study No. 37-26-0291-84.

10. USAEHA, September 1983,
Special Study No. 39-26-0147-83, DARCOM Open-Burning/Open-




11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
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Plant, Marshall, Texas, 31 July = 3 August 1981.

Environmental Projection Systems, Inc., March 1983 - May
1984, i i i i

Kindle, Stone and Associates, Longview, Texas, 15 June 1984,

Environmental Protection Systems, Inc., June 1984, Longhorn
Army Ammunition Plant Contamination Survey, Contract No.

camp, Dresser and McKee, Inc., 15 May 1985, Groundwater

DAC87-830-C-0091, Vol. I, II, and III.

EPA, January 1986, EPA Groundwater Monitoring Evaluation,

U.S. Army Corps of Engineers, Fort Worth, June 1986, Closure
Revort. Unlined Evaporation Pond, Longhorn Army Ammunition
Plant, Karnack, Texas.

USAEHA, 29 October 1986,
37-26-1348-87, AMC Hazardous Waste Minimization Asse§§ment.

July - September 1986. vV

USAEHA, 12-22 May 1987, Groundwater Contamination Survey No.
38-26-0851-88, Evaluation of SWMU's, LHAAP, Marshall, Texas.

 Morton Thiokol, 1988, Longhorn Army Ammunition Plant,
Groundwater Analytical Data

Texas Water Commission, 8 April 1988, RCRA Facility
Assessment (RFA).

Environmental Protection Systems, May 1988, A Sstudy of
Plant.

U.S. Army corps of Engineers, Fort Worth, February 1989,
Groundwater Quality Assessment, Phase I, 4 Volumes.

U.S. Army Corps of Engineers, Fort Worth, July 1989, RCRA

Fvaporation Pond, Phase I, Longhorn Army Ammunition Plant,
Karnack, Texas, 5 Volunmes.




24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.
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U.S. Army Corps of Engineers, Fort Worth, September 1989,
EQ?@_E?Q;l1Ix_I?¥gst%ga%1Q?T_Agt;%ﬁ_ggr??ng_?r?und_and
Texas.Water Commission, November 1989, Longhorn Army

USATHMA, March 1990, USATHMA Installation Restoration

Weston, 7 August 1990, Weston Report: ILonghorn Army

Longhorn Army Ammunition Plant, 13 June 1991, 1990 Annual
Groundwater Report

U.S. Army Corps of Engineers, March 1992, LHAAP-Initial
R jial Acti /Dat 1it sbiecti

U.S. Army Corps of Engineers, Fort Worth, January 1993,
Results of Chemical Analyses, Burning Grounds, Longhorn Army
Ammunition Plant, 4 Volumes.

U.S. Army Corps of Engineers, 18 Jan 94, Interim Risk
Assessment for Burning Ground 3 and Unlined Evanoratipn Pond

U.S. Army Corps of Engineers, 24 Jan 94, Final Project Plan
Phase IT Pilot study for IRA Site LHAAP 18 & 24 Burning
Ground 3_and the Unlined Evaporation Pond :

U.S. Army Corps of Engineers, 24 Jan 94, Interim Risk
U.S. Army Corps of Engineers, 26 Jan 94, Documentation in

U.S. Army Corps of Engineers, 8 Feb 94, Installation Action
Plan

U.S. Army Corps of Engineers, 16 Feb 94, Draft Final Phase I

U.S. Army Corps of Engineers, 16 Feb 94, Draft Final Report
Phace I Investigations of 125 Waste Process Sumps and 20

Waste Rack Sumps

U.S. Army Corps of Engineers, 15 Mar 94, Draft Phase II
Recommendations for Group II Sites Remedial Investigations

7



39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.
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U.S. Army Corps of Engineers, 18 Mar 94, Draft Field
tigati S ry Report for Area LHAAP - 1

U.S. Army Corps of Engineers, 21 Mar 94, Draft Initial

S . £ ALt £

U.S. Army Corps of Engineers, 18 Apr 94, Restoration

Management Information System

U.S. Army Corps of Engineers, 19 Apr 94, _Draft Remedial

Desi Workp] " Landfill C

U.S. Army Corps of Engineers, 20 Apr 94, Final Workplan

Ground No. 3, and Unlined Evaporation Pond

U.S. Army Corps of Engineers, 11 May 94, Draft Workplan
27

U.S. Army Corps of Engineers, 12 May 94, Draft Final Field

U.S. Army Corps of Engineers, 12 May 94, sQil_gndv

U.S. Army Corps of Engineers, 23 May 94, Draft Workplan
Pl 1T I tigat]

|
| S

U.S. Army Corps of Engineers, 1 Jun 94, Remedial
Investigation /Feasibility study Report for Areas 13 & 14

U.S. Army Corps of Engineers, 6 Jun 94, Draft Final Initial
S . e ALt €] Workp]

U.S. Army Corps of Engineers, 28 Jun 94, Draft Final
i D Acquisition Add

Phace II  Group 1 (LHAAP 11, 1/1A, XX, 27)

U.S. Army Corps of Engineers, 28 Jul 94, Draft Final Phase
IT - Workplan of 125 Waste Process Sumps and 20 Waste Rack

sSumps

U.S. Army Corps of Engineers, 29 Jun 94, Draft Final

NOXKp.lall AQAQEeIIALLI G Al1C] OUuNAwAaNL e

U.S. Army Corps of Engineers, 29 Jul 94, Preliminary Draft
Proposed Plan for Burning Ground No. 3

U.S. Army Corps of Engineers, 1 Aug 94, Draft Final Remedial
Tnvestigation/Feasibility Study Report for Sites 13 & 14

8



55.

56.

57.

58.

59.

60.

61.

62.

- 63.

65.

66.

67.

68.

69.

70.

1.

U.S. Army Corps of
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Engineers, 16 Aug 94, Final Landfill Caps

1£ill) 3 old landfill)

U.S. Army Corps of

J\ *}e

U.S. Army Corps of
U.S. Army Corps of
U.S. Army Corps of
U.S. @rmy Corps.of
U:S. Army Corps of
U.s. Arm; §orp§ of
U.S. Army Corps of
U.S. Army Corps of

U.S. Army Corps of

U.S. Army Corps of

Engineers, 12
A glogen () L]

Sep 94, Final Chemical Data
Remedia QvVe igation

Engineers, 24 Oct 94, Draft Final Phase
Engineers, 28 Nov 94, Draft

Engineers, 14 Dec 94, Draft Soil
Engineerg,_l? Dec 94, Draft Final
Engineers, 21 Dec 94, Phase IJ Group 2
Engineers, 22 6ég 94, Revised Proposed

Engineers, 3 Jan 95, Draft Soil

v

Engineers, 16 Jan 95, Draﬁt_Einal-
Engineers, 23 Jan 95, Draft 1995

Engineers, 27 Jan 95, Draft Final

Remedial Investigation Feasibility Report Sites 13 & 14

{Group 3)

U.S. Army Corps of
Results Report for

Engineers, 21 Feb 95, Sampling and Data
the Remedial Investigation at Group 1

Sites

U.S. Army Corps of
Record of Decision

Engineers, 1 Mar 95, Early Interim Action
(ROD) for Sites 18 & 24 (Burning Ground

No. 3)

U.S. Army Corps of
for Sampling of 15

Engineers, 17 Mar 95, Analytical Results
Monitoring Wells at Burning Ground No. 3

U.S. Army Corps of

Engineers, 17 Mar 95, Final Soil



72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.
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U.S. Army Corps of Engineers, 27 Mar 95,vEerQ§§d_Elan_Qﬁ
Acti " 3, sit - 1 14
U.S. Army Corps of Engineers, 30 Mar 95, Final Soil

: 3 trat] F t (Revised)
U.S. Army Corps of Engineers, 9 May 95, Final Groundwater
Background Concentration Report
U.S. Army Corps of Engineers, 11 May 95, Final Hydrogeologic
Assessment Report

U.S. Army Corps of Engineers, 23 May 95,
Decision for Early Interim Remedial Action at Landfill Sites
12 & 16

U.S. Army Corps of Engineers, 13 Jun 95, Final DERPMIS/RMIS

Resolution Document

U.S. Army Corps of Engineers, 21 Jun 95, Final Proposed Plan
£ Acti " S it 13 1 14

U.S. Army Corps of Engineers, 26 Jun 95, Groundwater
Samplinag Results-May 95, Interim Remedial Action-Phase III,

U.S. Army Corps of Engineers, 28 Jun 95, Final Remedial
Investigation/Feasibility Study Report for Sites 13 & 14

N
U.S. Army Corps of Engineers, 29 Jun 95, Draft Work ‘Plan for
and UPE, LHAAP 18 & 24

U.S. Army Corps of Engineers, 10 Jul 95,
Decision for Early Interim Remedial Action at Landfill
Sites 12 & 16

U.S. Army Corps of Engineers, 25 Jul 95, Revised Air

Acquisition Plan, Phase III Interim Remedial Action at
Burning Ground 3

U.S. Army Corps of Engineers, 27 Jul 95, Preliminary
Desian for the Interim Remedial Action at Landfill Sites

12 & 16

U.S. Army Corps of Engineers, 9 Aug 95, Draft Final Phase
IT Sumps Investigation Sample and Data Report Volume I-V

U.S. Army Corps of Engineers, 25 Aug 95, Site
- terizati " :

U.S. Army Corps of Engineers, 28 Aug 95, Group 5 Draft

10
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89.

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

;15451

U.S. Army Corps of Engineers, 28 Aug 95, Group S5 Draft
. 2 g
%hem1gal_?a%gTAg%n1s1%;QnTglan_fgr_;hg_Ergllmlnarx

U.S: Army Corps of Engineers, 6 Sep 95, Group 3 Record of
U.S. Army Corps of Engineers, 21 Sep 95, Draft Project Work

U.S. Army Corps of Engineers, 28 Sep 95, Draft Phase II
Sumps
U.S. Army Corps of Engineers, 5 Oct 95, Final Work Plan for

the Preliminarv Assessment Site Investigations, Group 5
Sites

U.S. Army Corps of Engineers, 5 Oct 95, Final Record of
Decision and Request for Concurrence Letter, Sites 13 & 14
No Further Action

U.S. Army Corps of Engineers, 16 Oct 95, Draft Final Site

U.S. Army Corps of Engineers, 25 Oct 95, Draft Baseline Risk
Assescments Group 1 Sites (Sites 1, 11, 27, and XX)

vt

U.S. Army Corps of Engineers, 14 Dec 95, Draft Final
Baseline Risk Assessments Group 1 Sites (Sites 1, 11, 27,
and XX) '

U.S. Army Corps of Engineers, 3 Jan 96, Final Work Plan for
Phase III Interim Remedial Action at Burning Ground 3

U.S. Army Corps of Engineers, 9 Jan 96,yglgmg_llzy_gﬁ_;hg
Final Workplan for the Phase IIl Interim Remedial Action at
the Burning Ground 3 and Air Monitoring Plan

U.S. Army Corps of Engineers, 5 Feb 96, Group 4 Baseline
Risk Assessment Work Plan

U.S. Army Corps of Engineers, 20 Feb 96, Draft Work Plans
for Interim Remedial Action Tandfill Caps at Sites 12 & 16

U.S. Army Corps of Engineers, 26 Feb 96, Harrison Bayou
sediment and Surface Water Chemical Data, August and

U.S. Army Corps of Engineers, 6 Mar 96, Draft Data Summary
Report for Group 2, Phase II1 Remedial Investigations

11
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103. U.S. Army Corps of Ehgineers, 28 Mar 96, Pre-Phase III
Jwat I tigati Work P]
104. U.S. Army Corps of Engineers, 15 Apr 96, Draft Final Group 1
R jial I tigati F !
105. U.S. Army Corps of Engineers, 24 Apr 96, Draft Final Group 4
Risk Assessment Workplan
106. U.S. Army Corps of Engineers, 30 Apr 96, Draft Final Project

107. U.S. Army Corps of Engineers, 17 May 96, Draft Design
Analveis Report, Site 16 Time Critical Removal Action

108. U.S. Army Corps of Engineers, 10 June 96, Final Project Work
109. U.S. Army Corps of Engineers, 13 June 96, Group 4 Sumps

110. U.S. Army Corps of Engineers, 28 June 96, Draft Final Desian
Analvsis Report for the Site 16 Time critical Removal Action

111. U.S. Army Corps of Engineers,>3 July 96, Draft Final
Combrehensive Chemical Data Acquisition Plan for the RI/FS

112. U.S. Army Corps of Engineers, 17 July 96, D;gf;_Eing%_Eiglg_
mmwmﬂummwﬂi&

1 Cigats

113. U.S. Army Corps of Engineers, 8 August 96, Treatment
Simulation and Toxicity Testing Results of Site 16
Groundwater :

114. U.S. Army Corps of Engineers, 21 August 96, Final Project

Construction Drawings, Interim Remedial Action, Landfill 12
& 16 Caps

115. U.S. Army Corps of Engineers, 3 oct 96, Draft Final Site
Ccharacterization Investigation Report for the Group 5 Sites

116. U.S. Army Corps of Engineers, 19 Dec 96, Schedule for Site
16 RI/FS and Treatability Study

117. U.S. Army Corps of Engineers, 6 Feb 97, Final Revised Air
Mon it . P

B. TE DES NS

12
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LHAAP currently has 50 sites in the DSERTS. A summary of
all 50 sites listed is given below and provided in the site
summary chart. Site locations are shown on Figure 1.

LHAAP-1 INERT BURNING GROUNDS

This site is used for the burning of trash, ashes, scrap
lumber, and waste from burned TNT. Universal Match Corporation
used this site during the 1950s for burning photoflash powder and
other discarded materials. In 1982, investigations at this site
included completion and sampling of one groundwater well and
three surface soil samples. Contamination by metals, chloride,
sulfate, and two explosive compounds was detected. Very

low-level explosive contamination was detected in a downgradient
well in 1988. This site is included in the FFA.

Contaminant of concern: Explosive chemicals/inert materials
Media of concern: Soil/Groundwater

Relative Risk Site Evaluation Rating: 1A

Completed IRP Phase: PA/SI

current IRP Phase: RI/FS (A-106# 91-010)

Future IRP Phase: None - response complete

LHAAB:2__1AQHHM_IBHQK_QYEBHIQﬁi_EABKINQ_LQI

This site is a vacuum truck overnight parking lot. Tanker
trucks containing industrial wastewater are sometimes left at
this location overnight. This parking lot is located next-to
Building 704D. This site was identified as a Solid Waste
Management Unit (SWMU) in the RFA. If any future actions are
found necessary, they will be addressed as part of Group 4.

Contaminant of concern: Unknown (industrial wastewaters)
Media of concern: Surface Water/Groundwater

Completed IRP Phase: PA

current IRP Phase: Response Complete (RC)

Future IRP Phase: RC

LHAAP-3 BUILDING 722 - PAINT SHOP

This site is used for collection of waste produced from the
paint shop. Wastes may include paint thinner, paints, and
kerosene. The site consists of one 55-gallon drum set on a
gravel pad in an open-sided shed, with a galvanized metal roof.
Waste is put into the 55-gallon drum until the drum is full. The
drum is then taken to Building 31-W. This site has been active
since the early 1970's. This site was identified as a SWMU in

the RFA. If any future actions are found necessary, they will be
addressed as part of Group 4.

13
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contaminant of concern: Paint and solvents
Media of concern: Soil/Groundwater/Surface Water
Completed IRP Phase: PA

Current IRP Phase: RC

Future IRP Phase: RC

LHAAP-4 PILOT WASTEWATER TREATMENT PLANT

This plant receives all the wastewater from all sumps on the
installation. After settlement, the wastewater is transferred to
one of two storage tanks and then pumped through a heat exchanger
to an evaporation tower. Solids are shipped off-site, and
sludges from the settling tank are blown down and drummed on a
weekly basis and burned at Burning Ground No. 3. Although this
site was identified as a SWMU in the RFA, the TNRCC determined
that there were no additional investigations required at this
site. This is an active unit, therefore it is not eligible for
DERA funding. If any future actions are found necessary, they

will be addressed under RCRA.

Contaminant of concern: Ordnance Comp./Industrial Wastewater
Media of concern: Groundwater/Surface Water/Air

completed IRP Phase: PA

Current IRP Phase: RC

Future IRP Phase: RC .

LHAAP-5 POWER HOUSE BOILER POND ,

This site has been in operation since 1978. It consists of
a 4-foot-deep earthen lagoon lined with a polyvinyl chloride
(PVC) liner. The lagoon receives approximately 3,000 gallons per
day of backwash water from zeolite treatment units at the
Building 401 Powerhouse. Water is either evaporated from the
lagoon or discharged to the sewage treatment plant. Although
this site was identified as a SWMU in the RFA, the TNRCC
determined that there were no additional investigations required
at this site. This is an active unit, therefore it is not
eligible for DERA funding. If any future actions are found
necessary, they will be addressed under RCRA.

Contaminant of concern: Unknown (backwash from zeolite
treatment)

Media of concern: Groundwater/Surface Water

completed IRP Phase: PA

current IRP Phase: RC

Future IRP Phase: RC

14
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This site serves as a collection point for waste solvents
from production processes. The site consists of a single
55-gallon drum stored in a three-sided shed, approximately 8 by
10 feet in size, with fiberglass siding and a roof of galvanized
metal and fiberglass. The shed is set on a curbless concrete
pad. Full drums are taken to Building 31-W. This site has been
in operation since mid-1985 and is currently active. This site
was identified as a SWMU in the RFA. If any future actions are
found necessary, they will be addressed as part of Group 4.

LHAAP-6 BUILDING S54F

Contaminant of concern: Acid
Media of concern: Soil/Groundwater
Completed IRP Phase: PA

Current IRP Phase: RC

Future IRP Phase: RC

LHAAP-7 BUILDING 50G - DRUM PROCESSING

This site is a washdown area for empty drums used in
production. The site consists of a wooden frame building 30 by
100 feet in size, set on concrete and having transite walls.

Main washdown takes place in a separate bay, 20 by 30 feet in
size. All washdown water drains to a 3,000-gallon sump outside,
Sump No. 70. Empty drums are either reused or flashed at the Air
Curtain Destructor and sent to Building 49-W for disposal as
scrap. This site was identified as a SWMU in the RFA. If any
future actions are found necessary, they will be addressad'.as
part of Group 4. ]

Contaminant of concern: Petroleum/0il Lubricants
Media of concern: Soil/Groundwater

Completed IRP Phase: PA

Current IRP Phase: RC

Future IRP Phase: RC

- E N

This site is a sewage treatment plant consisting of an
Imhoff tank, a sand filter, and three inactive sludge beds.
Sludge is dried on sand beds then shipped to the active landfill.
This site has been active from 1942 to the present. Although
this site was identified as a SWMU in the RFA, the TNRCC
determined that there were no additional investigations required
at this site. This is an active unit, therefore it is not
eligible for DERA funding. If any future actions are found
necessary, they will be addressed under RCRA.
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Contaminant of concern: Residues from production material
Media of concern: Groundwater/Soil/Air

Completed IRP Phase: PA

Current IRP Phase: RC

Future IRP Phase: RC

Building 31-W is a storage area for containers of liquid
hazardous waste. The building consists of two adjoining areas.
The original area is a 100 by 50 foot structure with transite
siding. The building has been in existence since at least the
1950's. The newer area consists of a structure approximately 80
by 50 feet in size, enclosed with galvanized metal siding that
was completed in April 1987. Within the older area are three
concrete troughs, 6 feet by 31 feet with 6-inch curbs, that were
used for polychlorinated biphenyls (PCB) storage. No PCB is
presently being stored there, but the area is used for various
chemicals held in the lab pack for disposal. The newer area
consists of eight concrete pads enclosed by 6-inch concrete
curbs, 20 feet 1 inch x 25 feet 10 inches in size. Drums on
pallets are stored on the pads. This site was used for liquid
waste storage during the early 1950's and has been used for
hazardous waste storage since 1984.  Although this site was
identified as a SWMU in the RFA, the TNRCC determined that there
were no additional investigations required at this site. This is
an active unit, therefore it is not eligible for DERA funding.
If any future actions are found necessary, they will be addressed
under RCRA. -

Contaminant of concern: Petroleum/Oil/Lubricants and
) Unknown

Media of concern: Soil/Groundwater .

Completed IRP Phase: PA

Current IRP Phase: RC

Future IRP Phase: RC

Burial of contaminated wastes occurred in the general area
just north of Avenue Q, bounded by Avenue P on the west and the
explosive burning ground on the east. An area near the
intersection of Avenues Q and P was identified as a possible TNT
disposal site in use during the 1940's. A concrete block was
discovered in this area during an assessment conducted in 1980,
but its purpose is unknown. There is an area a few hectares in
size located just west of the intersection of track 3-A and
Avenue Q. This area was used during the late 1940's and early
1950's for the disposal of acids, building rubble, and other
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trash. Surface and subsurface soil samples were collected in
1984 and 1988. Low levels of explosive contamination were
detected in both soil sampling events. This site is included in
the FFA. Site investigations conducted in 1993 concluded that
further field investigation is needed at this site to complete
the site characterization report.

Contaminant of concern: Unknown (TNT residues)
Media of concern: Soil/Groundwater

Relative Risk Site Evaluation Rating: 1A
Completed IRP Phase: PA/SI

current IRP Phase: RI/FS (A-106# 91-010)
Future IRP Phase: Response Complete

LHAAP-12 ACTIVE LANDFILL

The Active Landfill is currently used for disposal of non-
hazardous industrial waste. The landfill has been used
intermittently since 1963. Continuous use of the landfill began
in approximately 1978. Four groundwater wells were installed in
1980 and two in 1982. Groundwater analyses showed some metals,
chlorides, and an explosive compound were present. 1In 1991,
surface water and sediment samples were collected from one
location near the landfill. These samples contained elevated
levels of metals and trace amounts of some explosive and volatile
organic compounds. This site is included in the FFA. Site
investigations conducted in 1993 concluded that an Early Interim
Remedial Action (Landfill Cap) is necessary to reduce further
contamination to the groundwater. Additional field investlgation
(Phase II, RI/FS) is also required at this site.

Contaminant of concern: Asbestos/Refuse without Hazardous
Waste/Unknown
Media of concern: Soil/Groundwater/Surface Water
Relative Risk Site Evaluation Rating: 1A
Completed IRP Phase: PA/SI
Current IRP Phase: RI/FS (A-106# 94-021),
IRA (A-106# 94-003)
Future IRP Phase: RD/RA (A-106# 94-021)

The Suspected TNT Burial Site/Acid Dump is an undocumented
location where it is suspected that TNT or waste acids may have
been disposed sometime during the history of the installation.
Other than this suspected one-time disposal, no other activities
have taken place at this site. Evidence of possible TNT burial
or acid waste disposal at the site consists of several areas of
little or no vegetation which is consistent with the suspicion
that some form of waste disposal has occurred at this location.
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Examination of aerial photographs dated 1963 show these same
locations stripped of vegetation with some type of activity being
performed at the site. These locations are not evident in 1954
photos, and most of the area appears to be revegetated and
inactive in 1970 photos. This site is included in the FFA.
Completion of remedial investigation fieldwork conducted in 1993
concluded that no further investigation is needed at this site.
The Final RI/FS Report was submitted June 1995, and the ROD was

approved February 1996.

Contaminant of concern: Unknown/Waste Acid
Media of concern: Soil/Groundwater
Completed IRP Phase: ROD

Current IRP Phase: RC

Future IRP Phase: RC

LHAAP-14 AREA 54 BURIAL GROUND

The Area 54 Burial Ground is an undocumented location where
it is suspected that demolition debris, building rubble,
explosives, and acidic wastes were disposed during the 1940's and
early 1950's. The disposal site is reportedly beneath the
asphalt parking area adjacent to Building 49-W. Other than this
period of operation, no other waste activities have taken place
at the site. This site is included in the FFA. Completion of
remedial investigation fieldwork conducted in 1993 concluded that
no further investigation is needed at this site. The Final RI/FS
Report was submitted June 1995, and the ROD was approved ,
February 1996. v

Contaminant of concern: Acid/Ordnance Components
Media of concern: Soil/Groundwater

Completed IRP Phase: ROD

Current IRP Phase: RC

Future IRP Phase: RC

LHAAP-15 AREA 49W DRUM STORAGE

This site is a drummed waste storage shed containing solid
and hazardous waste. It consists of a metal building 50 feet by
100 feet by 10/16 feet (sloped), with a concrete floor. Drums
are stacked three high on pallets and held for shipment to the
Defense Reutilization and Marketing Service (DRMS). This site
has been in operation since 1984 and is still active today.
Although this site was identified as a SWMU in the RFA, the TNRCC
determined that there were no additional investigations required
at this site. This is an active unit, therefore it is not
eligible for DERA funding. If any future actions are found
necessary, they will be addressed under RCRA.
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Contaminant of concern: ©0il/Ash ] 34 0 9
Media of concern: Soil/Groundwater 7
Completed IRP Phase: PA

Current IRP Phase: RC

Future IRP Phase: RC

LHAAP-16 OLD LANDFILL

The 0ld Landfill was originally used for disposal of
products generated from the TNT Waste Disposal Plant. However, a
variety of waste was disposed of in the landfill until the
1980's. Burned rocket motor casings, substandard TNT, barrels of
chemicals, oil, paint, scrap iron, and wood may have been
disposed of in the 0ld Landfill. Contamination from explosives,
solvents, and metals is suspected in the soil, surface water, and
groundwater around the 01d Landfill.

Investigations were conducted at this site in 1980, 1982,
and 1988. Five monitoring wells were installed in 1980. One
well installation, well sampling, sediment and surface water
sampling, and soil sampling were conducted in 1982. 1In 1988,
wells were sampled and additional soil sampling was conducted.
Explosive contamination was detected in the groundwater,
sediments, and soil samples. vinyl chloride was also detected in
one monitoring well. This site is no longer in operation and is
included in the FFA. Site investigations conducted in 1993
concluded that an Early IRA (Landfill Cap) is necessary to reduce
further contamination to the groundwater. Additional field
investigation (Phase II, RI/FS) is also required at this'‘site.

Contaminant of concern: Ordnance Components and Unknown
Media of concern: Soil/Groundwater :
Relative Risk Site Evaluation Rating: 1A

Completed IRP Phase: PA/SI

Current IRP Phase: RI/FS (A-106# 94-021)

Future IRP Phase: RA (A-106# 94-003, RD/RA(A-106# 94-021)

LEAAP-17 NO, 2 FLASHING AREA/BURNING GROUND

This site was used for burning bulk TNT, photoflash powder,
and reject material from Universal Match Corporation's production
processes. The site was operated as a burning ground from 1959
until 1980. There is evidence of bulk burial of TNT prior to
1954. Two burning pads are enclosed in a 2-acre fenced area
surrounded by a flat grass area. Burning Ground No. 2 is
situated approximately 400-500 feet southwest of Burning Ground
No. 3, on adjoining property. Waste residues were removed in
1984 and the area grassed over. This site is no longer active
and is included in the FFA.
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This site was investigated in 1984, 1986, and 1988.
contamination of the groundwater was found in the first two
sampling events, and explosive compounds were detected in the
soil sampling event in 1988. Site investigations conducted in
1993 concluded that further field investigation is needed at this
site to complete the site characterization report.

Contaminant of concern: Explosives and Unknown
Media of concern: Soil/Groundwater

Relative Risk Site Evaluation Rating: 1A
Completed IRP Phase: PA/SI

Current IRP Phase: RI/FS (A-106# 94-021)
Future IRP Phase: RD/RA (A-106# 94-021)

Burning Ground No. 3 has been in operation since 1955. It
has been used for the treatment, storage, and disposal of solid
and liquid explosives, pyrotechnics, and combustible solvent
wastes by open burning, incineration, evaporation, and burial.
The Unlined Evaporation Pond (UEP) was constructed in 1963 in
Burning Ground No. 3. Various types of waste have been disposed
of in the UEP since 1963. Explosive waste, solvents, metallic
materials, and nitrogen and phosphorous compounds are the
suspected contaminants. In 1986, waste from the UEP was removed
and the UEP capped. Burning of waste is still conducted in the
Burning Ground No. 3 area. o

Several investigations have been conducted at this site. 1In
1980, 13 monitoring wells were completed. In 1981, samples were
collected to characterize the waste in portions of the site.
Nine additional wells were installed in 1982. Explosives,
metals, and organic solvents contamination was detected in
groundwater at the site. 1In 1984, eight additional wells were
installed around the UEP. To further characterize the UEP, 10
additional wells were installed around the area. 1In 1987, a soil
gas survey, soil sampling, installation and sampling of 15 new
groundwater wells, and sampling of 10 existing wells were
conducted to identify additional contamination sources in the
area. Contamination by volatile organic compounds, metals,
chlorides, nitrates, and some explosives was found in the area.
In 1989, additional wells were completed, along with soil and
surface water sampling to determine the extent of groundwater
contamination. Quarterly monitoring has been conducted at the
site since closure of the UEP. This site is included in the FFA.
Based on the results of the latest round of water sampling which
jndicated the zone of contaminated groundwater is expanding, a
Proposed Plan of an Early IRA was issued to the public in
September 1994. The purpose of this IRA is to extract, treat,

and contain contaminated groundwater underneath this site.
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Additional field investigation (Phase II, RI/FS) is also required
at this site.

contaminant of concern: Petroleum/0il/Lubricants/Unknown
Solvents and Heavy Metals

Media of concern: Soil/Groundwater/Surface Water

Relative Risk Site Evaluation Rating: 1A

Completed IRP Phase: PA/SI

current IRP Phase: IRA, RI/FS (A-106# 94-021)

Future IRP Phase: RD/RA(A-106# 94-021)

LHAA2:12__QQNﬁIBHQIIQN_MAIBBIALS_LANDEILL

This site is used as a landfill. It is a fenced area 400 by
800 feet in size. Operation is trench and burial. This site has
been in operation from 1985 until the present. Although this
site has been identified as a SWMU in the RFA, the TNRCC
determined that there were no additional investigations required
at this site. Disposal at the site is construction material
only. There is no apparent contamination. This is an active
site, and therefore not eligible for DERA funding. If any future
actions are found necessary, they will be addressed under RCRA.

Contaminant of concern: Refuse without hazardous waste
Media of concern: Soil/Groundwater

Completed IRP Phase: PA/SI

Ccurrent IRP Phase: RC

Future IRP Phase: RC

LHAAP-22 TNT RED WATER PIPELINE

This site is being investigated under LHAAP 29 and 32 which
are under RI/FS phases.

Contaminant of concern: Ordnance Components

Media of concern: Soil/Groundwater/Surface Water/Sediment
Relative Risk Site Evaluation Rating: 1A

completed IRP Phase: PA/SI

current IRP Phase: RI/FS (A-106# 94-021)

Future IRP Phase: RD/RA (A-106# 94-021)

LHAAP-23 BUILDING 707 - STORAGE AREA FOR PCES

This site consists of a wooden storage building, 30 by 150
feet in size, with shingle siding and a concrete floor. Drums or
transformers containing PCB-contaminated oil were stored in
galvanized steel cattle watering troughs inside the building.

The building was empty except for the used cattle troughs. This
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site was in operation from 1980 until March 1986. Although this
site was identified as a SWMU in the RFA, the TNRCC determined
that there were no additional investigations required at this
site. A Preliminary Assessment was conducted by the Army in
March 1996, and there was no visible evidence of contamination at
the site. Therefore, the Army has placed this site in a No

Further Action category.

Contaminant of concern: Unknown

Media of concern: Contamination of Building
Ccompleted IRP Phase: PA ‘
Current IRP Phase: RC

Future IRP Phase: RC

LHAAP-27 SOUTH TEST AREA

The South Test Area was constructed in 1954 for testing of
photoflash bombs. During the late 1950's, illuminating signal
devices were also demilitarized within pits at the site. 1In the
early 1980's, photoflash cartridges were demilitarized in the
area. In 1982, investigations included installation and sampling
of two wells and three shallow soil samples. Metals above
background levels, explosives, and chloride and sulfate were
detected in the soil samples. Metals, chloride, and sulfate were
detected above background levels in the groundwater. This site
is no longer in operation and is included in the FFA. Site
investigations conducted in 1993 concluded that further field
investigation is needed at this site to complete the site
characterization report. v

Contaminant of concern: Ordnance Components
Media of concern: Soil/Groundwater
Relative Risk Site Evaluation Rating: 1A
Completed IRP Phase: PA/SI

Current IRP Phase: RI/FS (A-106# 91-010)
Future IRP Phase: Response Complete

LHAAP-29 FORMER TNT PRODUCTION AREA

The Former TNT Production Area was in operation from April
1943 to August 1945 as a six-line plant with a supporting acid
plant. The plant produced 180 million kilograms of TNT
throughout the period of operation. A bulk toluene storage area
servicing the TNT Production Area was located adjacent to the
production area. TNT wastewater (red water) from the production
of the TNT was sent through wooden pipelines to a storage tank
and pumphouse, and then to the TNT Disposal Plant. Cooling water
(blue water) from the production area ran through main lines and
into an open ditch. Acidic waste were neutralized and discharged
into a drainage ditch. - The entire site, except for the
foundations, was demolished and removed in 1959.
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Six groundwater wells were completed and sampled in 1984
along with surface water/sediment samples from four locations.
In 1988, the 6 wells, additional surface water, and 35 soil
borings were sampled. Explosive contamination was detected in
soil and surface water/sediment samples. This site is no longer
in operation and is included in the FFA. site investigations
conducted in 1993 concluded that further field investigation is
needed at this site to complete the site characterization report.

Contaminant of concern: Ordnance Components

Media of concern: Soil/Groundwater/Surface Water/Sediment
Completed IRP Phase: PA/SI

Relative Risk Site Evaluation Rating: 1A

Current IRP Phase: RI/FS (A-106# 94-021)

Future IRP Phase: RD/RA (A-106# 94-021)

LHAAP-32 FORMER TNT WASTE DISPOSAL PLANT

The TNT Waste Disposal Plant was constructed in 1942 to
treat and dispose of wastewaters generated at the TNT Production
Area. The plant was in operation from April 1943 until August
1945. In 1959, most of the facilities at the Disposal Plant were
removed. The suspected contaminants are explosive compounds and
metals contained in explosive manufacturing residues.

One groundwater well was completed and sampled in 1982.
Surface water and sediment samples were also collected in the
area. One explosive compound was detected along with some
elevated levels of metals. A surface water sample was collected
in 1991, and the analyses detected low levels of explosive
compounds. This site is no longer active and is included in the
FFA. Site investigations conducted in 1993 concluded that
further field investigation is needed at this site to complete

the site characterization report.

Contaminant of concern: Ordnance Components

Media of concern: Groundwater/Surface Water/Sediment
Completed IRP Phase: PA/SI

Relative Risk Site Evaluation Rating: 1A

current IRP Phase: RI/FS (A-106# 94-021)

Future IRP Phase: RD/RA (A-106# 94-021)

LHAAP-34 BUILDING 701 - PCB STORAGE

This site consists of a building formerly used for storage
of PCB-contaminated material from the cleanup of transformer
spills in 30- and 55-gallon drums. The site consists of a wooden
framed building with shingles and a concrete floor, approximately
55 x 110 feet in dimension. Only the north half of the building
was used for storage. This site was in operation from 1980 until
1984. Although this site was identified as a SWMU in the RFA,
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the TNRCC determined that there were no additional investigations
required at this site. Based on this determination, historical

information, and finding no visible evidence of contamination,
the Army has placed this site into a No Further Action category.

Contaminant of concern: Polychlorinated Biphenyls
Media of concern: Contamination of Building
Completed IRP Phase: PA/SI

Current IRP Phase: RC

Future IRP Phase: RC

This site consists of 24 industrial wastewater sumps. These
sumps are located in different locations within LHAAP. Site
investigations conducted in 1993 concluded that further field
investigation is needed at this site to complete the site
characterization report.

Contaminant of concern: Heavy Metals, Solvents
Media of concern: Groundwater

Relative Risk Site Evaluation Rating: 1A
Completed IRP Phase: PA/SI

Current IRP Phase: IRA, RI/FS- (A-106# 92-001)
Future IRP Phase: RD/RA (A-106# 92-001)

LHAAP-36 EXPLOSIVE WASTE PADS
[

This site is a compilation of approximately 20 waste pads.
These wastes pads consist of a galvanized metal roof set over a
concrete 4- by 8-foot pad with a 6-inch curb. The waste pads are
drained by concrete troughs into sumps. Explosive waste is
desensitized with diesel fuel and placed in 5-gallon, galvanized,
lidded, metal garbage pails with plastic bag liners. Full
garbage pails are stored in a metal rack approximately 1.5 feet
above the ground. The site has been in operation from 1985 until
the present. Although this site was identified as a SWMU in the
RFA, the TNRCC determined that there were no additional
investigations required at this site. Based on a Preliminary
Assessment conducted by the Army in March 1996, historical
information, and finding no visual evidence of contamination, the
Army has placed this site into a No Further Action category.

Contaminant of concern: Heavy Metals
Media of concern: Soil

Completed IRP Phase: PA/SI

Current IRP Phase: RC

Future IRP Phase: RC
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This site serves as a collection point for spent solvents
from the Quality Assurance Laboratory. The site consists of one
55-gallon, plastic, DOT-approved drum set on a concrete pad.
Each full drum is sent to Building 31-W. This site began
operation in 1985. It was identified as a SWMU in the RFA
conducted by TNRCC. If any future actions are found necessary,
they will be addressed as part of Group 4.

Contaminant of concern: Solvent

Media of concern: Soil/Groundwater/Surface Water/Air
Completed IRP Phase: PA

Current IRP Phase: RC

Future IRP Phase: RC

These sites are located,withih LHAAP 18 and LHAAP- 24 which
is under IRA and RI/FS phases.

Contaminant of concern: Petroleum/0Oil/Lubricants/Unknown
Solvents and Heavy Metals ‘.

Media of concern: Soil/Groundwater/Surface Water i

Completed IRP Phase: PA/SI :

Relative Risk Site Evaluation Rating: 1A

current IRP Phase: RI/FS (A-106# 94-021)

Future IRP Phase: IRA and RD/RA (A-106# 92-011)

LHAAP-45 MAGAZINE AREA

This site has been used for the storage of munitions. The
total enclosed area is over 800 acres. Located within this area
are 58 bunkers and 2 buildings. Each bunker consists of three
concrete walls and a concrete-floored structure 26 by 60 by
10 feet in size, with a wooden roof and doors. If stored
munitions are designated for disposal, they are taken to
Building 811-1 where they are processed out. In operation since
1942, this site is still active. Although this site was
jdentified as a SWMU in the RFA, the TNRCC determined that there
were no additional investigations required at this site. This is
an active site and therefore not eligible for DERA funding. If
any future actions are found necessary, they will be addressed

under RCRA.
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Contaminant of concern: Unexploded ordnance
Media of concern: Soil/Building

Completed IRP Phase: PA

Current IRP Phase: RC

Future IRP Phase: RC

LHAAP-46 PLANT 2/PYROTECHNIC OPERATION

Plant 2 is the main site of pyrotechnic operations. The
plant operated from June 1952 to 1956 and from April 1963 until
the present. Wastewater from washdown activities is collected in
44 waste sumps and transferred to the pilot wastewater treatment
plant. Site investigations conducted in 1993 concluded that
further field investigation is needed at this site to complete
the site characterization report. Site is being addressed as
part of Site 35.

Contaminant of concern: Heavy Metals

Media of concern: Groundwater

Relative Risk Site Evaluation Rating: 1A
Completed IRP Phase: PA/ST

current IRP Phase: RI/FS (A-106# 92-001)
Future IRP Phase: RD/RA (A-106# 92-001) _ -

This site exists for the production of simulator and
illuminating motor assemblies. Polysulfide polymer solid ‘.
propellant rocket motors have been produced in the Plant 3 Area
since 1955. Operations integral to this activity are vapor
degreasing, grit blasting, particle size reduction, mixing and
blending, teflon coating, and vacuum and pressure casting of
solid fuel rocket motors. Wastewater from washdown activities is
collected in the 48 waste sumps and transferred to the pilot
wastewater treatment plant. Site investigations conducted in
1993 concluded that further field investigation is needed at this
site to complete the site characterization report. Site is being
addressed under Site 35.

Contaminant of concern: Heavy Metals
Media of concern: Groundwater

Relative Risk Site Evaluation Rating: 1A
Completed IRP Phase: PA/ST

current IRP Phase: RI/FS (A-106# 92-001)
Future IRP Phase: RD/RA (A-106# 92-001)

This site is a former rocket motor igniter facility.
Wastewater is collected in nine waste sumps and transferred to
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the pilot wastewater treatment plant. Site investigations
conducted in 1993 concluded that further field investigation is

needed at this site to complete the site characterization report.
Site is being addressed under Site 35.

Contaminant of concern: Heavy Metals
Media of concern: Groundwater

Relative Risk Site Evaluation Rating: 1A
Completed IRP Phase: PA/SI

current IRP Phase: RI/FS (A-106# 92-001)
Future IRP Phase: RD/RA (A-106# 92-001)

LHAAP-49 FORMER ACID PLANT

This site is being investigated under LHAAP 29 and 32 which
are under RI/FS phases.

Contaminant of concern: Ordnance Components

Media of concern: Soil/Groundwater/Surface Water/Sediment
Relative Risk Site Evaluation Rating: 1A

Completed IRP Phase: PA/ST

Ccurrent IRP Phase: RI/FS (A-106# 94-021)

Future IRP Phase: RD/RA (A-106# 94-021)

LHAAP-50 FORMER WASTE DISPOSAL FACILITY

This site has received wastewaters from several sumps at
Plants 3 and 2 during periods of sufficient flow from 1985-to the
early 1970's. Washout of ammonium perchlorate containers was
performed on site. Findings from the Army's preliminary
assessment and recent re-evaluation concluded that an SI should

be initiated in FY S5.

Contaminant of concern: Industrial Liquid Waste/Heavy
Metals/Chlorinated Solvents

Media of concern: Soil/Groundwater

Completed IRP Phase: PA

Relative Risk Site Evaluation Rating: NE

current IRP Phase: SI (A-106# 94-023)

Future IRP Phase: RI/FS (A-106# 94-023)

Building 60B is the location for processing of x-ray film.
The building has a concrete floor without a floor drain. Spent
developing waste is drummed and transferred to Building 31-W.
Findings from the Army's preliminary assessment concluded that no
further action is necessary at this time.
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Contaminant of concern: Acid/Base
Media of concern: Soil/Building
Completed IRP Phase: PA

Ccurrent IRP Phase: RC

Future IRP Phase: RC

LHAAP-52 MAGAZINE AREA

The Plant 1 Magazine Area contains 58 Richmond-type
magazines and two aboveground magazines, all of which had been
used for the storage of TNT. A standpipe near the intersection
of Avenue E and 19th Street was used to wash out trucks used for
the transport of TNT. Waste waters from this operation may have
flowed onto the ground. Findings from the Army's preliminary
assessment and recent re-evaluation concluded that an SI should
be initiated in FY 95.

Contaminant of concern: Explosive Chemicals
Media of concern: Soil

completed IRP Phase: PA

Relative Risk Site Evaluation Rating: NE
Current IRP Phase: SI (A-106# 94-023)
Future IRP Phase: RI/FS (A-106# 94-023)

LHAAP-53 STATIC TEST AREA

This static test area also has a candle test area. The site
was formerly used for rocket motor, red phosphorus smoke “edge,
and illuminating candle testing. The current activity of this
site is demilitarization by ignition of Pershing rocket motors
performed on test stands. Findings from the Army's preliminary
assessment concluded that no further action is necessary at this
site. ‘

Contaminant of concern: Propellant/Explosive Chemicals
Media of concern: Soil/Groundwater

Completed IRP Phase: PA

current IRP Phase: RC

Future IRP Phase: RC

LHAAP-54 GROUND SIGNAL TEST AREA

The Ground Signal Test Area is currently used for aerial and
on-ground testing of pyrotechnic, illuminators, and signal
devices manufactured at the facility. Since 1988, burnout of
Pershing missiles has been conducted at this site in accordance
with the Intermediate-Range Nuclear Forces Treaty. The site has
been used intermittently since 1963 for various types of testing
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and destruction of many explosive devices. 1In 1982,
investigations included installation and sampling of two
groundwater wells and three surface samples. Elevated levels of
some metals were detected in the soil and groundwater. Elevated
levels of chloride and sulfate were detected in the groundwater.
This site is included in the FFA. Site investigations conducted
in 1993 concluded that further field investigation is needed at
this site to complete the site characterization report.

Contaminant of concern: Propellant/Explosive Chemicals
Media of concern: Soil/Groundwater

Relative Risk Site Evaluation Rating: 1A

Completed IRP Phase: PA/SI

Current IRP Phase: RI/FS (A-106# 91-010)

Future IRP Phase: RD/RA (A-106# 91-010)

LHAAP-55 SEPTIC TANK

This site contains ten septic tanks which serve outlying
areas, with outfalls to ditches. The effluent is chlorinated
prior to discharge. Contents of septic tanks are pumped out and
transferred to the sewage treatment plant as needed. There is no
history of industrial waste being put into these septic tanks.
Findings from the Army's preliminary assessment concluded that no
further action is necessary ‘at this site.

contaminant of concern: Refuse without hazardous waste

Media of concern: Soil/Groundwater s

completed IRP Phase: PA R
current IRP Phase: RC
Future IRP Phase: RC

This site consists of a concrete wash rack sloped to drain,
connected to an oil/water separtor. The site does have permitted
discharge to a drainage ditch. The extent of separator
maintenance is unknown. Although this site will require further
investigations, response is complete under DERA since the site is
still active. The sumps on this site are being investigated
under LHAAP 35.

Contaminant of concern: Heavy Metals
Media of concern: Groundwater

Completed IRP Phase: PA/SI

Relative Risk Site Evaluation Rating: 1A
current IRP Phase: RI/FS (A-106# 92-001)
Future IRP Phase: RD/RA (A-106# 92-001)
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LHAAP-57 RUBBLE BURIAL SITE

This site is used for burial of inert materials that were
cleared from property after acquisition. Findings from the
Army's preliminary assessment concluded that no further action is
necessary at this site.

contaminant of concern: Unknown
Media of concern: Soil
completed IRP Phase: PA
current IRP Phase: RC

Future IRP Phase: RC

LHAAP-58 MAINTENANCE COMPLEX

This site is a maintenance complex with concrete floors and
no curbs at the doorways. Floor drains are connected to the
sanitary sewer. Lubricants are stored on drum racks outside over
a gravel surface. No curbing or other containment is present.
Waste oil and solvents are transferred to Building 31-W.

Findings from the Army's preliminary assessment concluded that no
further action is necessary at this site.

Contaminant of concern: Petroleum/0il/Lubricants/Solvents
Media of concern: Soil"

completed IRP Phase: PA

current IRP Phase: RC

Future IRP Phase: RC

- D (o]

This site is a building used for storage of pesticides and
herbicides. Building 725 has a concrete floor that slopes to
floor drains discharging to a nearby sump. Contents of the sump
are pumped out as required and transferred to the pilot
wastewater treatment system via vacuum truck. This site is still

active. The sumps on this site are being investigated under
LHAAP-35.

Contaminant of concern: Heavy Metals
Media of concern: Groundwater

Relative Risk Site Evaluation Rating: 1A
Completed IRP Phase: PA/ST

Current IRP Phase: RI/FS (A-106# 92-001)
Future IRP Phase: RD/RA (A-106# 92-001)

- ORAG

This site is comprised of two buildings formerly used for
storage of pesticides and herbicides (Buildings 411 and 714).
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pesticides were originally stored in Building 714. 1In 1970, the
stock was moved to Building 411. Both buildings have concrete
floors with no curbs present at the doorways. Findings from the
Army's preliminary assessment and recent re-evaluation concluded
that an SI should be initiated in FY 95.

Contaminant of concern: Pesticides
Media of concern: Soil

Relative Risk Site Evaluation Rating: NE
Completed IRP Phase: PA

Current IRP Phase: SI (A-106# 94-023)
Future IRP Phase: RI (A-106# 94-023)

LEAAE:§l__ﬂAIEB_IBEBIMEHI_2LLNI_EEELHEHI_SEIILINQ_EQHD

This facility consists of two adjacent ponds each 0.1
hectare by 1.5 meters deep. The ponds are located just north of
the shops area. Synthetic waterproof sheeting with soil cover
constitutes the pond liner. The purpose of the facility is to
settle out solids from backwashing water treatment sand filters.
Drainage is to Goose Prairie Bayou. Findings from the Army's
preliminary assessment concluded that no further action is
necessary at this site. : -

Contaminant of concern: Industrial Sludge

Media of concern: Soil/Groundwater

Completed IRP Phase: PA

current IRP Phase: RC

Future IRP Phase: RC - -

LHAAP-62 BUILDING 43X

This site known as Building 43X is a shed used for storage
of materials prior to incineration. The shed has a concrete
floor but has no curb or other containment. This site is located
within LHAAP 18 which is under IRA and RI/FS phases.

Contaminant of concern: Petroleum/0il/Lubricants/Unknown
solvents and Heavy Metals

Media of concern: Soil/Groundwater/Surface Water

Relative Risk Site Evaluation Rating: 1A

completed IRP Phase: PA/SI

current IRP Phase: RI/FS (A-106#, 94-021)

Future IRP Phase: IRA and RD/RA (A-106#, 94-021)

LHAAP-63 BURIAL PITS
Pits are located along Bobby Jones Road (location 14)

approximately 30 meters north of Long Point Road and east of the
explosive burning ground. These pits were used in the late
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1950's for the detonation of Plant 3 reject materials of unknown
composition. Findings from the Army's preliminary assessment and
recent re-evaluation concluded that an SI will be initiated in
FY95.

Contaminant of concern: Explosives
Media of concern: Soil/Groundwater
Relative Risk Site Evaluation Rating: NE
Completed IRP Phase: PA

current IRP Phase: SI (A-106# 94-023)
Future IRP Phase: RI/FS (A-106# 94-023)

LHAAP-64 TRANSFORMER STORAGE

This site is used for storage of transformer oil.
Approximately 20 out-of-service non-PCB transformers are stored
on pallets outside, with no curb or other containment. Site
investigation is being planned. This site is still active.
Findings from the Army's preliminary assessment concluded that no
further action is necessary at this site.

Contaminant of concern: Petroleum/0il/Lubricants
Polychlorinated Biphenyls

Media of concern: Soil/Groundwater

completed IRP Phase: PA

Current IRP Phase: RC

Future IRP Phase: RC

13
LHAAP-65 BUILDING NO. 209
Building 209 is used for chemical storage for items such as
paint and solvents. This building has a concrete floor with

floor drains connected to sumps. The sumps on this site are
being investigated under LHAAP 35.

Contaminant of concern: Heavy Metals
Media of concern: Groundwater

Relative Risk Site Evaluation Rating: 1A
Completed IRP Phase: PA/SI

Current IRP Phase: RI/FS (A-106#, 92-001)
Future IRP Phase: RD/RA (A-106#, 92-001)

LHAAP-66 TRANSFORMER AT BUILDING 401

A transformer at Building 401 dripped oil continuously for
approximately 1 year. The transformer did not contain any
polychlorinated biphenyls. Findings from the Army's preliminary

assessment concluded that no action is necessary at this site.

Contaminant of concern: O0il
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Media of concern: Soil _
Completed IRP Phase: PA 18473
Ccurrent IRP Phase: RC

Future IRP Phase: RC

LHAAP-67 ABOVEGROUND STORAGE TANK

This site consists of seven aboveground storage tanks

containing Number 2 fuel oil and kerosene. Tanks have earthen
dikes sufficient to contain potential spill. Motor fuel tanks
are registered with the state. There is no history of spills at

this

location. Findings from the Army's preliminary assessment

concluded that no further action is necessary at this site.

Contaminant of concern: Petroleum/0il Lubricants/Other
Media of concern: Soil

Completed IRP Phase: PA

Current IRP Phase: RC

Future IRP Phase: RC

This site contains two mobile storage tank (600 gallon)

compartments on a tank truck. These vehicles are used throughout
the facility and are parked on the asphalt surface at the
maintenance complex. No curb or other containment is present at
the parking facility. Mobile storage tanks contain Number 2

diesel and gasoline. Findings from the Army's prellminaff~
assessment concluded that no further action is necessary at this

site.

that

Contaminant of concern: Petroleum/0il/Lubricants
Media of concern: Soil

Ccompleted IRP Phase: PA

Current IRP Phase: RC

Future IRP Phase: RC

This site has six leaking underground storage tanks (USTs)
were leak tested in 1989. These tanks contained gasoline.

The tanks were replaced in 1993, and the site has been
remediated. No further action is needed at this site.

Contaminant of concern: Petroleum/0il/Lubricants
Media of concern: Soil/Groundwater

Completed IRP Phase: RD/RA

Current IRP Phase: RC

Future IRP Phase: RC
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IVv. IRP SITE SUMMARY CHART

The DSERT Phase Summary Report and IAP Summary Chart are
included in the following pages.
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Defense Site Environmental Restoration Tracking System

Phase Summary Report

J2-20-1997
rzog:u;u: IREF, OHW, BD/DR, BRAC I, BRAC II, BRAC IIX, and BRAC 1V
Installation count for Programs: 1 '
MPL Opticns: NO, PROPOSED, YES, and DELISTED
fnstallations count for Programs and NPL: 1
gite mnt for Frograma and WiL: S0
Phage / Status / Sites
PA sI
< U r RC ¢ T . 3
50 0 o 19 Z6 ) 0,
RI / FS RD '
c v r RC [ v 3
2 15 2 2 0 3 10
RR(C) RA(O)
c v 4 e c u r N
1 0 13 1 0 0 5
LT™
[+ v r 4
— vy
0 [y 9 38 -
Remedy / Status / Sites (Actions)
IRA
< v 4
2 ( 2) 2 21 2 3)
FRA
[~ u r
1 1) 0{ 0} 8 ( 8 )
.RIP Total! 9 — T
RC Total: 31
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FROM SIOLH OR 318 459 5112

56AM

2-20-1997 1@

DEFENSE SITE ENVIRONMENTAL RESTORATION TRACKING SYSTEM

SITE SUMMARY : o . ‘ : o 02-20-1957
Installation: LONGHORN ARP . Ma)ox Command: RMC
FFID: TX21982052% ' Subcosmand: [OC
_ rﬂ . vhase Status IRA |Acta
Stee sexiption gype |score Igreememt [ PA | ST | RX | RO |RA(C) [RA(o) | 1 PRA 1¥YPC | axe RC
LRARP-024 : . . 1 n .
TRP-027  |SOUTH TEST AREA/BOMB TEST AREA(SWMU 271 [SS  [3A  [A R~ T N N i 159708
IAR?-029  |FORMER TNT PRODUCTION ARCA(SW 29) We  tA A 1 F F & F [ B 00512
TiAP-03Z  |TCRMER TNT WASTE DISPOSAL PLT(SWMU 32)  [Df A [A 1 b F [ K& [Jr [|F [|m e0512
FAAP-034  |BUTLDING 701 6CB STORAGE sh e TR TR . 196705
CRAE-035  [5UMPS (145} VARICUS T 1A |A ¢ W [ |f I Ir 702804
[HARP-036  |CKBLOSIVE WASTE PADS (27) A |NE c k R T 198705
TAB-037  |QUALITY ASSURMNCE LABGRATGRI-BLDG 23-A  SA  [IE 3 R 193008
LHPAZ-039  |25% WASHOUT PAD SA - e e N 199008
RPAT 015 [MAGAZINE AREA SA mE c - N 195008
LHAAP-046 ..mrpz._. N\B.wo.ov SUMPS TV 1A £ c C U T F = N 202806
ARAP-087  |PLANT 3 HMOTOR ASSEMBLIES SUMPS v pa A T T L R 202806
LIOAD-048  [Y AREA/SUMES v A SN S TR T FE T 159907
CHARP-050  |FORMER WASTE DISPOSAL FACILIZY ORI (R 1Y =T TF [FF [ IF T 1 260409
LHAAB 051 [PHOTCGRAPRIC LABORATORY/BLDG 3608 “ss [N C N[ 199008
RAAT-052  |MAGAZLNE AREA WASHOUT s n R v N [N 197806
LRARP-05]  |STATIC 7EST AREA 2z |Re ic R 135008
TRARP-058  |oRD SIGNAL TEST AREA (LWAAP-AA) 55 p3A x < It o THE 335709
LHARP-055  ISCPTIC TANK {10) Wi |NE e NN 199008
LHARE-057  |RUBBLE EURIAL SLTE v e - NN 195008
LHARS-058  MAINTENANCE COMPLEX 5 |NE A c I E N 193506
T AT-060  |FORMER STGRAGE BUILDING 8411 & 3714 sh A A c & &  |fF F_ [N IF 709408
CAP-061  |FOTABLE WTP SEDIMENT PCWD . T[N c N W 133008
THANP—C6)  [BURIAL B135 DP |3A c | N MW . {33608
HARP-OG4  |TRANSEORMER STORAGE TR e e " 19956
LHARD-066  |[TRANSEORMER AT BLDG &0} 55 W S Ic _ NN 199506
Page 2 of O
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I~ DEFENSE SITE ENVIRONMEKTAL RESTORATION TRACKING SYSTEM
e
8 STTE SUMMARY 02-20-1997
]
Installation: LONGHORN AAP Kajoxr Cosmmand: PMC
FFLO: TX213920529 S$ubhcommand: 1CC
Fhase Status IRA | Actw |-
: y TRA | Type
Site [Description Type |Score |Agreement PA SI BX RD |RA(C) |[RA(O) | /™ AL?P "ne
LHALR-067 ABOVE GRHOUND STORAGZ TANK A ME ...n. Ity N 192009
LHAAP-0E8 MOBILE STORAGE TANK PARXING AREA S8 NE - N _z 19%009
LHAAP-063 i SERVICE STATIOH UST'S TV HE < C _z 1993056
LHAAP-0TO LCADING DOCK-MAGAZINE AREA SS NE C < N _z 199506
LHAAP-OTL OIL SPILL, BLDG 933 S HE C ™ “z _Z 199506
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V. SCHEDULE

Various environmental investigations, studies, and reports
have been conducted since 1980 to address possible contamination
at LHAAP. LHAAP was progressing towards a RCRA permit when the
installation was listed on the National Priority List (NPL). An
FFA was signed in December 1991, and the RCRA permit was signed
in February 1992. A summary of the current project milestones,
based on funding availability, for the remedial activities is
given below. Approved regulatory schedules which are part of the
FFA are included on the following pages to summarize submittal
dates for primary and secondary documents. Projected cost
estimates and a funding profile for these activities is included
in Attachment I.

A. PAST MILESTONES BY PHASE
Interim Remedial Action 1986

(Capping LHAAP-18)
Interim Remedial Action

(Soil Removal and Capping LHAAP-24) 1986
RFA Installation April 1988
Groundwater Monitoring System 1989

installed at LHAAP 18 & 24
IRP PA Initiation : May 1992
RI/FS Initiated (Group 1 and other sites) 1993
IRA 18 & 24 Design Initiated Oct 1994
SI Initiated (Group 5) Jan 1995
SI Completed (Group 5) Jan 1997
RI/FS Completed (Group 3) Jul 1995
ROD (Group 3, NFA) Feb 1996
ROD (Early Interim Action, LHAAP 18&24) Mar 1995
ROD (Interim Action, LHAAP 12&16) Jul 1995

B. PROJECTED MILESTONES BY PHASE

RI Initiated (Group 5) Jan 1998
RI/FS Completed (Group 1) Jul 1997
RI/FS Completed (Group 2) Jan 2000
RI/FS Completed (Group 4) : Jan 2000
ROD (Group 1) Oct 1997
ROD (Group 2) Jun 2000
ROD (Group 4) Dec 2000
IRA Initiated LHAAP 18&24 Oct 1994

Completed Jan 1998
IRA Initiated LHAAP 12&16 Jul 1996

Completed Sep 1998
IRA 12 & 16 Design initiated Feb 1995
Group 2 RD/RA Initiated 2000
Group 4 RD/RA Initiated 2000
Group 2 and Group 4 RA completed 2004
IRP Completion (including LTM) 2034
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VI. REMOVAL/INTERIM REMEDIAL ACTION/REMEDIAL ACTION ASSESSMENT

A.

Past REM/IRA/RA/LTM

* LHAAP 18 & 24 - Burning Ground No. 3 and Unlined
Evaporation Pond, Long-Term Monitoring (LTM) System
installed in 1989.

* LHAAP 18 & 24 - Burning Ground No. 3 and Unlined
Evaporation Pond, Interim Remedial Action, Waste
Removal and Capping accomplished in 1986.

current REM/IRA/LTM

* LHAAP 18 & 24 - Burning Ground No. 3 and Unlined
Evaporation Pond, Long-Term Monitoring System
installed in 1989.

Early Interim Action at Burning Ground No. 3 -
Installation of Groundwater Treatment System for
organic contamination. Treatment of excavated soil is
included. Construction projected for March, 1995.
Estimated Cost FY 93 through FY 97 $ 23,433,000.00.

Interim Action at LHAAP 12 & 16, Landfill Caps -
Treated soil from Burning Ground will be placed on
landfills prior to cap construction. Caps are planned
to mitigate groundwater contamination from landfill
leachate. Estimated cost FY 95 through FY 98 is'-
$5,500,000.00.

Sump Removal - Waste sumps are being sampled and
removed as necessary and disposed in accordance with
regulatory standards. Estimated cost FY95 through FYS7
is $2,400,000.

Future REM/IRA/LTM Possibilities

Interim Actions can be evaluated for the TNT Pipelines
(Group 2).
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INSTALLATION ACTION PLAN
LHAAP - PEBRUARY 1997
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JAMNES A. MCPEERSON

Commander ‘s Representative -

Louisiana and Longhorn Army
Ammunition Plants

MACOM ~
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ATTACHMENT I

Cost Estimates



ATTACHMENT I

COST ESTIMATES

018483

An estimate of past, present, and projected funding has been
broken down by fiscal year.

IRA (LANDFILL CAPS, BURNING GROUNDS)

PRIOR YEAR FUNDS:

FY 80: Record Search

FY 81: RI/FS

FY 87: RI/FS

FY 88: RI/FS

FY 89: RI/FS

FY 90: RI/FS

FY 91: RI

FY 92: RI

FY 93: RI/FS

FY 94: RI/FS
RD (LANDFILL CAPS)
RD (BURNING GROUNDS)
IRA (BURNING GROUNDS)

FY 95: RI/FS
RD

FY 96: PA/SI
RI/FS

IRA (LANDFILL CAPS, BURNING

CURRENT YEAR FUNDS: (FY 97)

PA/SI
RI/FS

RA/IRA (LANDFILLS,BURNING GROUNDS, AND SUMPS)

FUNDS REQUIRED BY FISCAL YEAR TO COMPLETION:

FY 98:
RI
IRA
O&M

FY 99:
RD/RA
o&M

FY 00:
RD/RA
LTM
0&M

FY 01:
RD/RA
LTM
o&M

>3 Ipp

GROUNDS, SUMPS)

Each phase is listed below.

50.0K
263.7K
152.2K
223.8K
315.0K
311.9K
687.0K
170.0K
8,090.0K
5,353.6K
92.9K
196.0K
16,902.6K
2,982.0K
200.0K
7,112.9K
24.1K
2,227.5K
3,052.2K

TOTAL 48,407.4K

e
0.0K
1,576.0K

1,004.0K

6,500.0K
200.0K
500.0K

6,685.0K
400.0K

15,925.0K
50.0K
400.0K

13,170.0K
250.0K
400.0K



FY 02:
RD/RA
LTM
O&M

FY 03:
RD/RA
LTM
O&M

TOTAL FY 98 THROUGH FY 03

>jiIpp

118484

6,050.0K
680.0K
400.0K

110.0K
680.0K
400.0K

52,800.0K
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ATTACHMENT III

RAB Information



2-20-199/ 1d:55AM FRUM SI1ULH UR 318 dbY Dl

;18516

ATTACHMENT 2
RESTORATION ADVISORY BOARD

In April 1996 (FY96), Longhorn Army Ammunition Plant (LHAAP) canvassed its
surrounding communities for potential interest in establishing a Restoration Advisory
Board (RAB). After all efforts were completed, the Installation’s Commander’s
Represcntative determined that there was not enough sustainable community interest to
establish a RAB. ‘ -

The surrounding community for LHAAP includes the town of Karnack, TX and
Uncertain, TX (total population of 532). LHAAP has a Technical Review Committee
(TRC) which meets quarterly.

Efforts Taken To Determine Interest

LHAAP conducted the following to determine potential interest in establishing a RAB:

(1) Asked the community members what their thoughts were in converting the
TRC to a RAB. : o

2) Mailed out fact sheets explaining what a RAB is and included Interest Surveys.

. LHAAP mailed to residents in the area’s two zip codes and the list of people
listed in the Community Relations Plan. '

3) Placed advertisements every day for one week in the Marshal Messenger,
Longview Tribune, and The Shreveort Times explaining what a RAB is ahd the
time for the public meeting : '

@) Held a public meeting at the Karnack High School in April 1996.

Results

(1) The TRC community members avidly expressed their disapproval in forming a
RAB. ‘ _ '

@) Twelve community members attended the Public Meeting. Five responses
were received from the meeting.

Conclusions

Based on the results of LHAAP’s efforts to determine interest in forming a RAB, the -
installation’s commander’s representative determined that there was not enough interest to
establish and sustain a RAB at this time.

Follow-up Procedures

LHAAP is committed to involving the public in its restoration program and recognizes:
that interest in restoration activities can change. LHAAP will monitor community interest
every two years. In 1998, LHAAP will again canvas the community for interest in RABs.
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DEPARTMENT OF THE ARMY
LONGHORN/LOUISIANA ARMY AMMUNITION PLANTS
MARSHALL, TEXAS 75671-1059

February 3, 1997

SYOLH-CR

Ms. Diana Poteet

superfund Investigation Section e
Texas Natural Resource Conservation Commission
Post Office Box 13087

Austin, TX 78711-~3087

SUBJECT: Proposed Phase III Monitoring Well, Site 16, Locations,
including optional Monitoring Wells at the Longhorn Army
. Ammunition Plant, Karnack, Texas

Dear Ms. Poteet:

This letter is intended to provide regulatory notification of
impending field operations as a prelude to the accelerated
Remedial Investigation (RI/FS) Phase III at Site 16 (0lad
Landfill) at Longhorn Army Ammunition Flant. Operations for a
surface resistivity survey at site 16 are currently scheduled to
begin February 17, 1997.. Advanced Geosciences, Inc. (AGI) will
perfornm the field operations and data processing as a
gubcontractor to Sverdrup Environmental, Inc.

The purpose of the surface resistivity survey is to better
define the subsurface environment in order to locate a subsurface
zone or zones of higher permeability. The location of zones of
higher permeability will allow for the effective placenment,
horizontally and vertically, of monitoring wells so that the
suspected contaminant plume will be intersected and monitored as
wall as provide valuable information for remediation of the site,
if needed. ' . ' o

A surface resistivity survey is a non-invasive methoed for
defining subsurface strata in which a continuous source of 4
electrical current is passed through the ground by use of ground
contacting electrodes. The resulting returning current is
measured at varying distances and recorded. Through analysis of
the signals, the subsurface resistivity of subsurface units will
be presented as color cross-sections of the subsurface, i.e. a
2-D reistivity image. ‘

As shown on Figure 1 of the enclosure, the resistivity
surveys will be conducted along four lines running approximately
' northwest-southeast and transecting the approximate volatile
organic compound (VOC) plume. Each line will be 700' in length.
The more northeasterly line, labeled Line D, extends off the map
boundary but will also be 700°' long.

-
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418520

Since these surveys are non-intrusive and require no drilling
procedures, level D personal protective equipment will be worning
during the performance of this invedtigation. All safety
precautions in accordance with site and weather conditions will
be observed. ‘ '

As stated earlier, field operations requiring approximately
three days are scheduled to begin 17 February 1997. Processing
of the aguired data will require three to four days and will be
performed either on-site or at the operator's office,

If you have any questions, pleasa‘contact Mr. bavid Tolbert
at 318-459-5109. '

sincerely,
James McPherson
Commander‘s Representative

Bnclosufe

r.



DEPARTMENT OF THE ARMY
LONGHORNLOUISIANA ARMY AMMUNITION PLANTS
MARSHALL, TEXAS 756711055

" Y YO R

ATTENTION OF : )
February 3, 1997
SIOLH-CR -
Mr. H.L. Jones ' g 318521
Texas Natural Resource Conservation
Commission

2916 Teague Drive
Tyler, TX 75701

SUBJECT: Proposed Phase III Monitoring Well, Site 16, Locations,
including optional Monitoring Wells at the Longhorn Army
Ammunition Plant, Karnack,'Texas

1

Dear Mr. Jones:

This letter is intended to provide regulatory notification of
impending field operations as.a prelude to the accelerated
Remedial Investigation (RI/FS) Phase III at Site 16 (014
Landfill) at Longhorn Army Ammunition Plant. Operations for a
surface rasistivity survey at Site 16 are currently scheduled to
begin February 17, 1997. Advanced Geosciences, Inc. (AGI) will
perform the field operations and data processing as 2
subcontractor to Sverdrup Environmental, Inc.

The purpose of the surface resistivity survey is to batter
define the subsurface environment in order to locate a subsurface
zone or zones of higler peimeability. The location of zones of
higher permeability will allow for the effective placement,
horizontally and vertically, of monitoring wells so that the
suspected contaminant plume will be intersected and monitored as
well as provide valuable information for ramadiation of the site,
if needed. - . :

A surface resistivity survey is a non-invasive method for
defining subsurface strata in which a continuous source of
electrical current is passed through the ground by use of ground
contacting electrodes. The resulting returning current is
measured at varying distances and recorded.. Through analysis of
the signals, the subsurface resistivity of subsurface units will
be presented as color cross-sections of the subsurface, i.e. a
2-D reistivity image.

As shown on Figure 1 of the enclosure, the registivity
surveys will be conducted aleng four lines running approximately
northwest-southeast and transecting the approximate volatile
organic compound (VOC) plume. Each line will be 700' in length.
The more northeasterly line, labeled Line D, extends off the map
boundary but will also be 700° long. -

Zl1S 65V 8lE ¥0 HIOIS WOdd WdZZ: 7 LB61-EB-C
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Since these survaeys are non-intrusive and require no drilling
procedures, level D personal protective eguipment will be worning
during the performance of this investigation. All safety
precautions in accordance with site and weather conditions will
be observed. ;

As stated earlier, field oparations requiring approximately
three days are scheduled. to begin 17 February 1597. Processing
of the aquired data will require three to four days and will be
performed either on~site or at the operator's office.

If you have any questions, please contact Mr. David Tolbert
at 318-459-5109.

Sihcereiy,

lo.r, i/ P

ames McPherson '
Commander's Representative

Enclosure



23— iYy/ 4a:2iFM FERUM DSLIULH UK SIS 4dbY Dl i L P. 4
0z/03/97 15:13  T918 669 7235 USACE TULSA PPHD @004/007

DEPARTMENT OF THE ARMY
LONGHORN/LOUISIANA ARMY AMMUNITION PLANTS
MARSHALL. TEXAS 75671-1059

February 3, 1997

SIOLH-CR

Mr. Chris Villareal

Superfund Division (6SF-AT)

U.S. Environmental Protection Agency
1445 Ross. Avenue

Dallas, TX 75202-2733

SUBJECT: Proposed Phase III Monitoring Well, Site 16, Locations,
including optional Monitoring Wells at the Longhorn Army

— Ammunition Plant, Karnack, Texas

Dear Mr. Villareal:

This letter is intended to provide regulatory notification of
impending field operations as a prelude to the accelerated
Remedial Investigation (RI/FS) Phase IXI at Site 16 (0l1la
Landfill) at Longhorn Army Ammunition Plant.  Operations for a -
surface resistivity survey at Site 16 are currently scheduled to
begin February 17, 1%97. Advanced Geosciences, Inc. (AGI) will
pexrform the field operations and data processing as a
subcontractor to Sverdrup Environmental, Inc.

The purpose of the surface resistivity survey is to better
define the subsurface enviromment in order to locate a subsurface
zone or zones of higher permeability. The location of zones of
higher permeability %ill allew for the effective placement,
horizontally and vertically, of monitoring wells so that the
suspected contaminant plume will be intersected and monitored as
well as provide valuable information for remediation of the site,
if needed. : <

A surface resistivity survey is a ron-invasive method for
defining subsurface strata in which a continuous source of
electrical current is passed through the ground by use of ground
contacting electrodes. The resulting returning current is -
measured at varying distances and recorded. Through analysis of
the signals, the subsurface resistivity of subsurface units will
be presented as color cross-sections of the subsurface, i.e. a
2-D reistivity imaga. :

As shown on Figure 1 of the enclosure, the resistivity .
surveys will be conducted along four lines running approximately
northwest—southeast and transecting the approximate volatile

- organic compound (VOC) plume. Each line will be 700°' in length.

The more northeasterly line, labeled Line D, extends off the map
boundary but will also be 700’ long.

pos

G+
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gince these surveys are nocn-intrusive und require no drilling
proceduras, lavel D personal protective equipment will be worning
during the performance of this investigation. All safety
precautions in accordance with site and, weather conditions will
be obssrved. . '

As stated earlier, field cperations rsquiring approximately
three days are scheduled to bagin 17 Pebruary 1997. Processing
of the aguired data will regquire three to four days and will be
performed either on-site or at the cperator's office.

If you have any questiéns, .please contact Mr. David Tolbert
at 318-459-5109. ' :

Sincerely,

h¢J4£0h~

James McPherson
Commander's Representativa

Enclosure'



DEPARTMENT OF THE ARMY
TULSA DISTRICT, CORPS OF ENGINEERS
POST OFFICE BOX 61
TULSA, OKLAHOMA 74121-0081
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REPLY TO
ATTENTION OF:

CESWT-PP-ME (200-1c) 3 February 1997

MEMORANDUM FOR Commander, Longhorn/Louisiana Army Ammunition
Plants, ATTN: SIOLH-OR (Mr. David Tolbert),
Post Office Box 658, Doyline, LA 71023

SUBJECT: Proposed Phase III Monitoring Well, Site 16, Locations,
including optional Monitoring Wells at the Longhorn Army
Ammunition Plant, Karnack, Texas

1. This letter is intended to provide regulatory notification of
impending field operations as a prelude to the accelerated
Remedial Investigation (RI/FS) Phase III at Site 16 (0ld
Landfill) at Longhorn Army Ammunition Plant. Operations for a
surface resistivity survey at Site 16 are currently scheduled to
begin February 17, 1997. Advanced Geosciences, Inc. (AGI) will
perform the field operations and data processing as a
subcontractor to Sverdrup Environmental, Inc.

2. The purpose of the surface resistivity survey is to better
define the subsurface environment in order to locate a subsurface
zone or zones of higher permeability. The location of zones of
higher permeability will allow for the effective placement,
horizontally and vertically, of monitoring wells so that the
suspected contaminant plume will be intersected and monitored as
well as provide valuable information for remediation of the site,
if needed.

3. A surface resistivity survey is a non-invasive method for
defining subsurface strata in which a continuous source of
electrical current is passed through the ground by use of ground
contacting electrodes. The resulting returning current is
measured at varying distances and recorded. Through analysis of
the signals, the subsurface resistivity of subsurface units will
be presented as color cross-sections of the subsurface, i.e. a
2-D reistivity image.

4. As shown on Figure 1 of the enclosure, the resistivity
surveys will be conducted along four lines running approximately
northwest-southeast and transecting the approximate volatile
organic compound (VOC) plume. Each line will be 700' in length.
The more northeasterly line, labeled Line D, extends off the map
boundary but will also be 700' long.
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CESWT-PP-ME

SUBJECT: Proposed Phase III Monitoring Well, Site 16, Locations,
including optional Monitoring Wells at the Longhorn Army
Ammunition Plant, Karnack, Texas

5. Since these surveys are non-intrusive and require no drilling
procedures, level D personal protective equipment will be worning
during the performance of this investigation. All safety
precautions in accordance with site and weather conditions will

be observed.

6. As stated earlier, field operations requiring approximately
three days are scheduled to begin 17 February 1997. Processing
of the aquired data will require three to four days and will be
_performed either on-site or at the operator's office.

7. If you have any questions, please contact Ms. Jonna Polk at
918-669-7480.

Sincerely,

ot 95%%_&

BURL D. RA D
Lead Project Manager
Army Team

Enclosure
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: DEPARTMENT OF THE ARMY
LONGHORN/LOUISIANA ARMY AMMUNITION PLANTS REC BHMED

P.O. BOX 658
DOYLINE, LOUISIANA 71023-0658 FEB 10 1997
ATTBMmNOF | TEXAS MISTORICAL COMMISSION
SIOLH-OR 4 February 1997
e
Dr. James Bruseth 18528
7 Jol

Deputy State Historic Preservation Officer
Texas Historical Commission

PO Box 12276, Capitol Station

Austin, TX 78711-2276

Dear Dr. Bruseth:

The Army is performing environmental remediation of Landfill 12 at Longhorn Army
Ammunition Plant. This work will involve placing an impermeable cap over the old landfill and
constructing a earthen drainage ditch at the perimeter of the landfill cap. The Longhorn Cultural
Resources Management Plan (CRMP) does not depict the landfill area as disturbed but this is an
obvious omission. However, the landfill area is characterized as contaminated with hazardous and
toxic waste in the Longhorn CRMP (Figure II-1, page II-3).

We have determined that the proposed environmental work will cause no effect to cultural
resources at Longhorn Army Ammunition Plant. If you do not object to our determination within
15 days, we will assume your concurrence. We would appreciate documentation of your
concurrence, however, for your convenience, if you concur in our determination you can simply
sign the concurrence line below and return a copy of this letter to me. Copies of this letter and its
enclosures are being provided to Mr. Frank Meleton of the Ft. Worth District, Corps of
Engineers.

Please contact Mr. Paul Hagerty of this office at (318) 371-0809 if you need further
information, or to discuss our request or conclusions.

Sincerely,

IRA C. NATHAN
Chief, Operations Review Division

Concurrence:

/4 lfi—— /() Z—"/}“77

ﬁ/State Mistoric Preservation Officer Date:




Barry R. McBee, Chairman

R. B. “Ralph” Marquez, Commissioner AN
~ John M. Baker, Commissioner
an Pearson, Executive Director
TEXAS NATURAL RESOURCE CONSERVATION COMMISSION
Protecting Texas by Reducing and Preventing Pollution L 1 8 5 9 9

February 6, 1997

CERTIFIED MAIL
7 746 032 745
RETURN RECEIPT REQUESTED

James A. McPherson, Commander’s Representative
Longhorn/Louisiana Army Ammunition Plant

Attn: SIOLH-CR

P. O. Box 658

Doyline, LA 71023

Re: Longhorn Army Ammunition Plant
Group 2 - Landfill Site 16
Disposal of Water Treatment Plant Sludge

Dear Mr. McPherson:

The Texas Natural Resource Conservation Commission (TNRCC) staff has completed its review of the
Army’s letter, which was received on January 30, 1997, requesting to dispose of lagoonal sludge from
Longhorn’s Water Treatment Plant onto Landfill 16. The TNRCC concurs with the Army’s decision to
dispose of the subject sludge by first dewatering and then spreading it on Landfill 16 prior to the landfill
being capped. As you cited in your request letter, the sludge should be analyzed and classified in
accordance with 30 TAC Chapter 335 Subchapter R. If you have any questions or comments regarding
this matter, please call me at (512) 239-2502.

Sincerely,

O R o

Diane R. Poteet, Project Manager

RI/FS I Unit

Superfund Investigation Section (MC-143)
Pollution Cleanup Division

cc: Chris Villarreal, EPA Region 6 (6SF-AT)
Jonna Polk, COE Tulsa District (CESWT-PP-EA)Y
Warren Sayes, COE Eastern Area Office (CESWF-AD-E)

P.0.Box 13087 +  Austin, Texas 78711-3087  * 512/239-1000

printed on recycled paper using soy-based ink



bece:

Bud Jones, OCE/F.O./Region 5 - Tyler

Bill O’Sullivan, OCE/F.O./Region 5 - Tyler

Mark Weegar, WASTE/IHW - Corrective Action (MC-127)
Alvie Nichols, WASTE/PC/Engineering (MC-144)

018530
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DEPARTMENT OF THE ARMY
LONGHORNLOUISIANA ARMY AMMUNITION PLANTS
MARSHALL, TEXAS 75671-1059

wORY TO

e " February 6, 1997
SYOLH-CR
Ms. Diane Poteet ' .
Superfund Investigation Section ,13531

Texas Natural Resource Conservation Commission
Post Office Box 13087
Austin, TX 78711-3087

SUBJECT: PFinal Revised Air Monitoring Plan at the Longhorn Army
ammunition Plant, Karnack, Texas

Dear Ms. Poteet:

Please find enclosed the Final Revised Section 5 of the Air
Monitoring Plan (AMP). Also included is a Final Revised Cover
Page and Table of Contents. The copies are made on three hole
punched paper in order to facilitate the replacement of
previously issued Secitons of the AMP.

‘If you have any qﬁestions, please contact Mr. David Tolbert,
at 318-459-5109. -

Sincerely,

James McPherson
commander's Representative

Enclosursa

211G 6S5Y 8lE ¥0 HOIS WOH4 WdSl:1 L661-98-C



- DEPARTMENT OF THE ARMY
LONGHORNALOUISIANA ARMY AMMUNITION PLANTS
© MARSHALL. TEXAS 75671-1056

February 6, 1997

Mr. Chris Villareal ‘ ' 2l ”18532
U.S. Environmental Protection Agency ’ v
144S Ross Avenue

Dallas, TX 75202-2733

SUBJECT: Final Revised Air Monitoring Plan at the Longhorn Army
ampunition Plant, Karnack, Texas . . ,

Dear Mr. Villareal:

please f£ind enclosed the Final Revised section 5 of the Air
Monitoring Plan (AMP). Alsco included is a Final Revised Cover
Page and Table of Contents. The copies are made on three hole
punched paper in order to facilitate the replacement of
previously issued Secitons of the AMP.

If you have any questions, please contact Mr. David Tolbert,
at 318-459-5109.

- Sincexrely,

7 O

James McPherson
Commander's Representative

c'd 2115 BSY 8LE JO HIOIS WOd3 WdSl: 1 LB61-90-C



Monthly Managers® Meeting
Longhorn Army Ammunition Plant
11 February 1997
Longhorn Army Ammunition Plant, Karnack, Texas

18533

1. The following is a list of participants:

James McPherson - LHAAP Ruth Culver - Uncertain Audubon

Oscar Linebaugh - USACE, EAC H. L. “Bud” Jones - TNRCC

Vic Heister - USACE, Tulsa District David Tolbert - LHAAP

Dudley Beene - USACE, EAO Yolane Hartsfield - USACE, Tulsa District
Cyril Onewokae - HQ, 10C, AMSIO-EQE Chris Villarreal - EPA, Region 6

Bill Corrigan - Radian Diane Poteet - TNRCC

Cliff Murray - USACE, Tulsa District Amine Bou Onk - Radian

Ira Nzthan - LHAAP Glen Tumey - OHM

Earney Funderburg - OHM Frank Meleton - USACE, EAO

Wilma Subra - Uncertain Audubon Jeff Armstrong (by telephone) --AEC

2. The following is a list of topics discussed (in order of discussion):

Opening Remarks, Review and Transmittal of Meeting Minutes: On behalf of LHAAP,
James McFPherson welcomed all attendees to the Monthly Managers’ Meeting held at the
LHAAP administration trailer on LHAAP, Karnack, Texas. Mr. McPherson introduced Ms.
Yolane Hartsfield, Tulsa District COE, as the new project manager. The January 1997 meeting
minutes were reviewed and accepted with revisions (Revised January 1997 meeting minutes
attached).

Future Land Use: The Army has declared that LHAAP totally excessed to the Army’s need and
requirements with the intent to divest its interest to the property. The determination as to future
land use (i.e. industrial, residential, etc.) is in process. Mr. McPherson outlined the normal
process the Army uses to divest its interest in such properties and provided a general overview of
the time involved to complete the process. Currently plans are to remediate to industrial use
standards, with the Army acknowledging there may be some areas that the Army will retain
interest to and ownership thereto. LIIAAP has begun process to excess property and will keep
regulators fully informed as to progress. COE prepared map is being completed.

Landfill 16 Water Treatment: The disposal plan for produced water was presented. Produced
water wiil be conveyed to the GWTP at BG3, treated and discharged. TNRCC is to provide
effluent concentration standards for explosives. Current high flow in Harrison Bayou is optimal
for discharge of treated effluent. The addition of a carbon unit to the process was discussed with
purchase/use dependent upon funding.

Proposed Change in Disposal Method for Landfill Tree Stumps: A change in the disposal

cmvthé highly contaminated and low temperature desorption on the less contaminated soils
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plan for trec stumps at the landfills was presented. Originally the SOW called for chipping the
stumps into mulch. The contractor proposes piling the stumps and burning same. This approach
will be effective and efficicnt and save the government + $168.000. Mr. Onewokae requestcd

written documentation of the change. Mr. Nathan to provide.

Sumps Update: The contractor stated that they had demolished 62 of the 80 sumps and were
down to the larger sumps. Smaller sumps had been removed whole, moved to the landfill, and
demolished on site. The larger sumps will be demolished in-place and then the debris will be
moved to the landfill. When sumps were removed, associated trough “leg-outs” were also
removed. Discussion of the schedule to remove the remaining troughs was conducted. The
consensus reached, with concurrence of the TNRCC, was that these minutes serve as sufficient
revision to the work plan (OHM to revise their work plan and distribute) such that the 5
remaining troughs and associated soil will become a part of the Phase I, Group 4, investigation.
OHM will place concrete in the trough structures, where to prevent potential releases of fluids
from the exposed ends of troughs. A memo will be prepared addressing this change and
submitted to the TNRCC (Ms. Hartsficld to prepare).

Mtr. McPherson asked for clarification on backfilling the sumps’ pits. it was decided to use
clean fill or non-contaminated excavated soils (i.e. that soil which meets the Risk Reduction #2
standards). One or 2 sumps’ pits will need clean fill according to the contractor. OHM to
furnish LHAAP analyses for these 2 sump sites for decision on contaminated soil. No liners will
be used in the backfilled pits.

LTTD POP Test Overview: The contractor verified that the plant was ready to go ahead with
the POP Testing scheduled for 12 February 1997. Testing to include 3 sets of soil samples from
highly contaminated sites, 3 sets from less contaminated sites, using high temperature desorption
on the highly contaminated and low temperature desorption on the less contaminated soils
(allowing + %2 day to allow unit to cool down between high temperature runs and low
temperature runs).

Executive Summary Review: The executive summary handout was reviewed and questions
regarding projects’ status were answered.

Monthly Meeting Schedule and Location: The next monthly meeting will be held on 11 March
1997 at LHAAP at 0930.

Meeting adjourned.



Army Team Management Meeting ;; 1 5535
Longhorn Army Ammunition Piant
i1 February 1997
Longhorn Army Ammunition Plant, Karna ok, Texas

1. The following 1s a list of participants:

James McPherson

David Tolbert

Cyril Onewokae

Jeff Armstrong (by telephone)
Oscar Linebangh

Yolane Hartsfield

Amine Bou Onk

2. The meeting was opened and Mr. McPherson asked Mr. Onk to brief the participants on
Radian’s breakout of options to transport produced water from Site 16 to the GWTP at the
Burning Grounds for treatment and disposal.

3. Mr. Onk stated there are two basic options: a) truck water to GWTF, or b) use a pipeline to
transport the water to the GWTP. Option “g” has 4 sub-options which he discussed. Option 1
would involve subcontracting trucking service and trucking water twice weekly. Two Radian
personnel would be required to provide field assistance to the subcontractor. This option also
would require the use of 3 frac tanks (to be used to load out trucks), and some repair to an
existing containment berm. Estimated cost for 2 years: $782,000.00. Option 2 would involve
using 2 Army owned vacuum trailers onsite at LHAAP and leasing trucks/tractors. This option
included repair to the trailers to bring them into service, repair of the existing containment, 2
Radian personmel, and rental on 3 frac tanks. Estimated cost for 2 years: $525,000.00. Option 3
would involve use of Army provided trucks/tractors which Mr. McPberson interjected are not
currently available at LHAAP and may not be available to bring to LHAAP for use. This option
also requires use of 3 frac tanks and repair to existing containment. Estimated cost for 2 years:
$450,000.00.

4. At this point in the discussion it was noted that the rental frac tanks would require
containment. Those costs were not included in the 3 above discussed options. A rough estimate
of $80,000.00 to $100,000.00 was suggested. The addition of a holding tank at the GWTP
(60,000 gallon capacity) would also be required, and its costs were not included in the above 3
options. Road repair costs of an ostimated $85,000.00 was provided to the group. Some
discussion of bridge repair was held, with an estimate of $80,000.00 to $100,000.00, but no
consensus as o whether bridge repair would be required was met.

5. Option 4 involved the use of a double-walled high density polyethylene pipeline. The
installation of this pipeline and requisite pumps and tankage was estimated to cost $500,000.00.
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Mr. Armstrong requested rough cstimated costs (O&M} for continued monitoring of leak
detection system in pipeline and pumping.

6. A discussion about the treatment of yellow water was held. Currently have 16 frac tanks
fifled with produced water at Site 16 (~310,000 gallons). Radian suggested long-term color
treatment using carbon filters. Radian proposed using 2 carbon units in series (each holding
about 20,000 pounds carbon). Installation costs were estimated at $250,000.00. Carbon recharge
was estimated to be about $14,000.00 per unit (roughly $0.70/pound carbon).

7. Treatment issue “B” -- sulfates and chlorides was held. Cuwrrent high flow conditions in
Harrison Bayou would facilitate effluent discharge. In low flow months, plant would not meet
effluent concentration standards and would be shut down. Suggested resolution was discussed.
Reverse osmosis would be expensive and with the expected water conditions, ineffective. Use of
an evaporator to precipitate out the sulfates and chiorides from the influent stream was roughly
estimated at $750,000.00 to $850.000.00.

8. Upgrade of the electrical supply unit was discussed. Curreritly cannot run soil plant and
GWTP at the same time. Until upgrade contractor plans to run one plant in the daytime and the

other during the night. Sverdrup’s anticipated construction will increase electrical demand.

9. Radian stated that about 240,000 gallons of water have been treated and released from the
GWTP.

10. Meeting adjourned.
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INTEROFFICE MEMORANDUM

TO0 : Diane Poteet DATE: February 19, 1997
Tnvestigation Unit
Poltution Cleanup Divigion

Thru &,{* Pat Radloff, Team Leader 318537
¥

Industrial Permits Team

FROM . Stephen Ligon
% - Industrial Permits Team

SUBJECT : Longhom Army Ammunition Plant Ground Water Remediation Activities

You requcsted assistance (in a FAX dated 02/05097) in establishing effluent guidelines for the
discharge of treated groundwater from the above-refcrenced facility. The effluent limitations
which were previously provided and included within the work plan for this site are also
appropriate for this discharge. The following effluent limitations should also be included.-

Units are (zg/L)
METALS. DiyAvg  DiyMax  MAL(g/l)
Mercury, Total 0.208 0.441 0.2

Not all ofﬂ\cpo\lmamsfowmichyourequeswd guidance are included in the Texas Surface Water
Quality Standards. Effluent guidclines for thesc poliutants will require additional consideration
from the Toxicity Evaluation Team of the Water Planning and Assessment Division. These
guidelines will be forwarded to you as soon as is possible.
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Barry R. McBee, Chairman
R. B. “Ralph” Marquez, Commissioner
John M. Baker, Commissioner

Dan Pearson, Executive Director

TEXAS NATURAL RESOURCE CONSERVATION COMMISSION

Protecting Texas by Reducing and Preventing Pollution

February 26, 1997

518538

Mr. James A. McPherson
Commander’s Representative
U.S. Army

P.O. Box 658

Doyline, Louisiana 71023

Re: Standard Exemption
Registration No. 34480
Soil and Groundwater Remediation System
Longhorn Army Ammunition Plant
Marshall, Harrison County
Account ID No. 93-4480-R

Dear Mr. McPherson:

This is in response to your request to register a soil and groundwater remediation system under
Standard Exemption at Burning Ground No. 3 at the Longhorn Army Ammunition Plant in
Harrison County. We understand that you will use a catalytic oxidizer to abate air emissions.
You have estimated that emissions of the compound of greatest concern, methylene chloride, will
not exceed 3.25 pounds per hour. You have also documented the placement of the emissions
points at least 3,000 feet away from any off-site receptors.

Accordingly, and after evaluating the entirety of your submittal, we have determined that your .
operation conforms to the criteria for permit exemption under Standard Exemptions 68 and 118,
if constructed and operated as described in your application. The Executive Director authorized
these standard exemptions pursuant to Texas Natural Resource Conservation Commission
(TNRCC) 30 TAC Section 116.211 (Regulation VI). We have included copies of the
exemptions in effect at the time of this registration. You must operate in accordance with all
of their requirements.

We remind you that regardless of whether a permit is required, you must maintain these facilities
in compliance with all air quality rules and regulations of the TNRCC and of the
U.S. Environmental Protection Agency at all times.

P.0. Box 13087 +  Austin, Texas 787113087 » 512/239-1000

printed on recycled paper using soy-based ink



Mr. James A. McPherson
Page 2
February 26, 1997 18539

Re: Standard Exemption
Registration No. 34480

If you have any questions concerning this exemption, please contact Mr. Terry Murphy of our
Office of Air Quality, New Source Review Permits Division at (512) 239-1587.

Sincerely,

%‘/ ammy Villarreal

Manager, Chemical Section
New Source Review Permits Division
Texas Natural Resource Conservation Commission

TV/TM/al
Enclosures

cc: Mr. Charles Murray, Air Program Manager, Tyler

Record No. 49193



TEXAS NATURAL RESOURCE CONSERVATION COMMISSION
STANDARD EXEMPTION LIST

30 TAC §116.211 a
Control of Air Pollution By Permits For § 1 S5 4 0
New Construction or Modification

ADOPTED MAY 15, 1996

EFFECTIVE JUNE 7, 1996
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68. Equipment used to reclaim or destroy chemicals removed from contaminated ground water, contaminated
water condensate in tank and pipeline systems, or contaminated soil, for the purpose of remedial action,
provided all the following conditions are satisfied:

(a) Applicability shall pertain to soil and water remediation at the property where the original
contamination of the ground water or soil occurred or at a nearby property secondarily affected by the contam-
ination, but not to any soil or water treatment facility where soils or water are brought in from another property.
Such facilities are subject to §116.1, relating to Permit Requirements.

(b) For treating groundwater or soil contaminated with petroleum compounds, the total emissions of
petroleum hydrocarbons shall not exceed 1.0 pound per hour (Ib/hr), except that benzene emissions also must
meet the conditions of Standard Exemption 118(c) and (d). For purposes of this exemption, petroleum is
considered to include: (1) liquids or gases produced from natural formations of crude oil, tar sands, shale, coal
and natural gas, or (2) refinery fuel products to include fuel additives.

(c) For treating groundwater or soil contaminated with chemicals other than petroleum, emissions must
meet the requirements of Standard Exemption 118(b), (c), and (d). If the groundwater or soil is contaminated
with both petroleum and other chemicals, the petroleum compound emissions must meet condition (b) of this
exemption and the other chemical emissions must meet the requirements of Standard Exemption 118(b), (c), and
(d). The emission of any chemical not having a Limit (L) Value in Table 118A of Standard Exemption 118 is
limited to 1.0 1b/hr.

(d) The handling and processing (screening, crushing, etc.) of contaminated soil and the handling and
conditioning (adding moisture) of remediated soil shall be controlled such that there are no visible emissions
with the exception of moisture. :

(e) If abatement equipment is used to meet conditions (b) and (c), the equipment must satisty one of the
following conditions:

(1) The vapors shall be burned in a direct-flame combustion device (incinerator, furnace,
boiler, heater, or other enclosed direct-flame device) operated in compliance with Standard Exemption 88(b)
and (¢).
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STANDARD EXEMPTION LIST
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Standard Exemption 63
Page 2

(2) The vapors shall be burned in a flare which meets the requirements of Standard Exemption
80 and the requirements of 40 Code of Federal Regulations 60.18 which shall take precedence over Standard
Exemption 80 in any conflicting requirements whether or not New Source Performance Standards apply to the
flare.

(3) The vapors shall be burned in a catalytic oxidizer which destroys at least 90% of the vapors.
An evaluation of oxidizer effectiveness shall be made at least weekly using a portable flame or photoionization
detector or equivalent instrument to determine the quantity of carbon compounds in the inlet and outlet of the
catalytic oxidizer. Records of oxidizer performance shall be maintained in accordance with condition (g).

(4) The vapors shall be routed through a carbon adsorption system (CAS) consisting of at least
two activated carbon canisters that are connected in series. The system shall meet the following additional
requirements:

(A) The CAS shall be sampled and recorded weekly to determine breakthrough of
volatile organic compounds (VOC). Breakthrough is defined as a measured VOC concentration of 50 parts per
million by volume (ppmv) in the outlet of the initial canister. The sampling point shall be at the outlet of the
initial canister, but before the inlet to the second or final polishing canister. Sampling shall be performed while
venting maximum emissions to the CAS. (Example: during loading of tank trucks, during tank filling, during
process venting.)

(B) A flame ionization detector (FID) shall be used for VOC sampling. The FID shall
be calibrated prior to sampling with certified gas mixtures (propane in air) of 10 ppmv + 2.0% and of 100
ppmv + 2.0%.

(C) When the VOC breakthrough is measured, the waste gas flow shall be switched to
the second canister immediately. Within four hours of detection of breakthrough, a fresh canister shall be
placed as the new final polishing canister. Sufficient fresh activated carbon canisters shall be maintained at the
site to ensure fresh polishing canisters are installed within four hours of detection of breakthrough.
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(D) Records of the CAS monitoring maintained at the plant site shall include, but are not
limited to, the following:

1. sample time and date,

2. monitoring results (ppmv),

3. corrective action taken, including the time and date of the action, and
4. process operations occurring at the time of sampling.

(E) The registration shall include a demonstration that activated carbon is an appropriate
choice for control of the organic compounds to be stripped.

(f) Before construction of the facility begins, the facility shall be registered with the Texas Natural
Resource Conservation Commission (TNRCC) Office of Air Quality in Austin using Form PI-7. The
registration shall contain specific information concerning the basis (measured or calculated) for the expected
emissions from the facility. The registration shall also explain details as to why the emission control system can
be expected to perform as represented.

(g) Records required by applicable paragraphs of this exemption shall be maintained at the site and
made available to personnel from the TNRCC or any local agency having jurisdiction. These records shall be
made available to representatives of the TNRCC and local programs upon request and shall be retained for at
least two years following the date that the data is obtained.
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118. Facilities, or physical or operational changes to a facility, provided that all of the following
conditions are satisfied:

(a) This exemption shall not be used to authorize construction or any change to a facility
specifically authorized in another standard exemption, but not meeting the requirements of that exemption.
However, once the requirements of a specific exemption are met, Exemption 118(c) and (d) may be used to
qualify the use of other chemicals at the facility. *

(b) Emission points associated with the facilities or changes shall be located at least 100 feet from
any off-plant receptor™.

(c) New or increased emissions, including fugitives, of chemicals shall not be emitted in a

quantity greater than five tons per year nor in a quantity greater than E as determined using the equation E
= L/K and the following table.

D, Feet K
100 326 E = maximum allowable hourly emission,
200 200 and never to exceed 6 pounds per
300 139 hour. :
400 104
500 81 L = value as listed or referenced in Table
600 65 118A.
700 54
800 46 © K = value from the table on this page.
900 39 (interpolate intermediate values)
1,000 34
2,000 14 D = distance to the nearest off-plant
3,000 or more 8 receptor.

(d) Notification must be provided using Form PI-7 within 10 days following the installation or
modification of the facilities. The notification shall include a description of the project, calculations, and
data identifying specific chemical names, L values, D values, and a description of pollution control
equipment, if any.
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Standard Exemption 118

Page 4

TABLE 118A Cont’d.

Limit (L)

Compound Milligrams Per Cubic Meter
Methylhydrazine 0.08
Methyl Isoamy! Ketone v 5.8
Methyl Mercaptan 03
Methyl Methacrylate 34
Methy! Propy! Ketone 530
Methy! Sulfide 0.5
Mineral Spirits 350
Naphtha . ' 350
Nickel, Inorganic Compounds 0.015
Nitroglycerine 0.1
Nitropropane 36
Octane 350
Parathion 0.05
Pentane 350
Perchloroethylene 335
Petroleum Ether 350
Phenyl Glycidyl Ether 5
Phenylhydrazine 0.6
Phenyl Mercaptan - 04
Propionitrile 14
Propyl Acetate 281
Propylene Oxide : . 5
Propy! Mercaptan 0.08
Stoddard Solvent . 350
Styrene 21
Succinonitrile 20
Tolidine 0.02
Trichloroethylene 135
Trimethylamine 0.1
Valeric Acid 0.34
Vinyl Acetate 15

Viny!l Chloride 2
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The time weighted average Threshold Limit Value )TLV) published by the American Conference of
Governmental Industrial Hygienists (ACGIH), (1985-1986 Edition) shall be used for compounds not
included in the table. Standard Exemption 118 cannot be used if the compound is not listed in the table or
does not have a published TLV in the ACGIH.

(e) The facilities in which the following chemicals will be handled shall be located at least 300
feet from the nearest property line and 600 feet from any off-plant receptor and the cumulative amount of
any of the following chemicals resulting from one or more authorizations under this exemption (but not
including permit authorizations) shall not exceed 500 pounds on the plant property and all listed chemicals
shall be handled only in unheated containers operated in compliance with the United States Department of
Transportation regulations (49 Code of Federal Regulations Parts 171 through 178): acrolein, ammonia,
arsine, boron trifluoride, bromine, carbon disulfide, chlorine, chlorine dioxide, chlorine trifluoride,
chloroacetaldehyde, chloropicrin, chloroprene, diazomethane, diborane, dimethylhydrazine, ethyl
mercaptan, fluorine, formaldehyde, hydrogen bromide, hydrogen chloride, hydrogen cyanide, hydrogen
fluoride, hydrogen selenide, hydrogen sulfide, ketene, methylamine, methyl bromide, methylhydrazine,
methyl isocyanate, methyl mercaptan, nickel carbonyl, nitric oxide, nitrogen dioxide, oxygen difluoride,
ozone, pentaborane, perchloromethyl mercaptan, perchloryl fluoride, phosgene, phosphine, phosphorus
trichloride, selenium hexafluoride, stibine, liquified sulfur dioxide, sulfur pentafluoride, and tellurium
hexafluoride. Containers of these chemicals may not be vented or opened directly to the atmosphere at any
time.

(f) For physical changes or modifications to existing facilities, there shall be no changes or
additions of air pollution abatement equipment.

(g) Visible emissions, except uncombined water, to the atmosphere from any point or fugitive
source shall not exceed 5.0% opacity in any five-minute period.

* Off-plant receptor means any recreational area or residence or other structure not occupied or
used solely by the owner or operator of the facilities or the owner of the property upon which the
facilities are located.



DEPARTMENT OF THE ARMY
LONGHORN/LOUISIANA ARMY AMMUNITION PLANTS
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SIOLA-CA 27 February 1997

MEMORANDUM FOR Commander, U. S. Army, Industrial Operations Command,
ATTN: AMSIO-EQE (Mr. Cyril Onewokae), Rock Island,
Illinois 61299-6000

SUBJECT: Cost Estimates for Accelerated RI/FS With Treatability Study and
Transportation of Produced Water From Site 16, Longhorn Army Ammunition
Plant, Karnack, Texas

1. Enclosed are copies of the following cost estimates: Sverdrup
Environmental proposal, COE in-house labor costs, and the four (4) options
proposed by Radian International which are under consideration to provide
for the transport of produced water from Site 16 to the GWTP.

2. Of the 4 options under consideration to provide for the transport of
produced water from Site 16 to the GWTP for treatment and disposal, I would
recommend that Option 4, “Use holding tank at Site 16 and pump water to
GWTP.” The reasons are as follows:

a. Options 1, 2, and 3 are significantly more labor intensive than
Option 4.

b. Option 3 is viable solely upon the availability of government
furnished trucks. Longhorn does not have ready access to these vehicles
and the acquisition of same is uncertain.

c. Personnel working around heavy machinery (i.e., trucks and
tractors) in all weather conditions poses greater safety risks than a
pipeline system which requires minimal manpower.

d. Loading into trucks, hauling over an open road, then off-loading
the contaminated produced water provides for the real possibility for the
occurrence of a release into the environment of the contaminated water
through spillage, leaks, or accidents. The proximity to Harrison Bayou and
caddo Lake is of obvious concern with respect to potential releases.

e. Option 4 is the most cost effective of the 4 proposals and is
also the most protective of human health and the environment.

3. The point of contact is Mr. David Tolbert, DSN 637-5109.

Encl JAMES A. McPHERSON
Commander’s Representative
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MEMORANDUM FOR SIOLH-OR (MR. DAVID TOLBERT)
118547

SUBJECT: Funding Request for Contract for Accelerated RI

1. The accelerated RI/FS contract has been negotiated with Sverdrup Environmental, Inc., for a
sum of $1,285,519.00 (see attached).

2. In addition to this amount Tulsa District funding needs are as follows:

a) Field operations’ oversight -- $15,000.00
b) Contractor oversight -- $25,000.00

¢) Risk Assessment - $17,000.00

d) Chemistry technical support -- $13,500.00.

3. Please use the above to prepare a funding request for a total estimated cost (excluding
transport of produced water) of $1,356,019. The point of contact is Ms. Yolane Hartsfield,
918.669.7530.
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Breakout of Cost Estimate
Sverdrup Environmental, Inc.

Accelerated Remedial Investigation/Feasibility Study

@003

18548

SOW | Task Description Subtask | Task Cost
Task No. Costs
1 Project Support and Pre-R1 field work (resistivity $77,092
survey):
Resistivity survey $13,500
Project Support $63,592
2 Phase III RI/FS and Water Treatability Work Plan $22,530
3 Phase [T RI/FS Field Investigations $758,422
Extraction Well Installation $161,514
Monitoring Well Installation $336,338
Piezometers $119,015
Water/Soil/Groundwater Sampling and Analysis $141,555
4 Sampling and Data Results Report $47,680
5 Feasibility Study Data Compilation $51,635
6 Remedial Investigation Report $68,790
7 Feasibility Study Report $81,736
8 Remote Surveillance System Installation Deleted
9 Groundwater Modeling $99,618 ]
10 Biék Assessment Report $78,016 |
Total Phase III Site 18 Accelerated RI/FS and Water $1,285,519 !
Treatability Study . ,
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Transportation of Produced Water
From Site 16 to GWTP

Longhorn AAP ;1854 3

Background.

Groundwater at Site 16 has been determined to bc contaminated. A significant
amount of waler was produced during investigative phases which included a short-term pumping
test to evaluate hydrogeologic conditions. Currently sixteen frac tanks located at Site 16 are
retaiing produced water. The water, per regulatory direction, must be treated before release into
the environment. At the February 1997 Monthly Managers’ Meeting held at Longhorn AAP
Radian Intcrnational (Radiun) briefed plant and Army personnel on the anticipatcd costs to
transport produced water from Site 16 to the GWTP for treatment and disposal. The duration
value for this activity uscd was two (2) years. Radian’s proposal addressed four (4) options.

Three of the 4 options require trucking. Monies are included in each of these 3 options for
haul road maintenance, but no money for bridge repair is included in any of the associated cost
cstimates. Also included is repair and upgrade to the berm around the existing tank at Site 16,
rental on three (3) frac tanks (with containment) downstream of existing tank which will be used
to load oul trailers, and a 60,000 gallon tank at the GWTP to use to control influent feed rates
into the GWTP. Radian’s cost cstimates for cach option are as follows.

Option 1. Lease vacuum trucks.

Option 1 would provide for renting or leasing 2 vacuum trucks with non-Radian drivers,
hauling produced water on a weekly schedule from Site 16 to the GWTP. The estimate includes
Radian persouncl to serve as field technicians (o assist the vacuum truck drivers and to perform
decontamination procedures on the vacuum trucks before the trucks leave the GWTP site. The
estimate includes all ancillary charges such as road charges to and from the subcontractor’s yard,
mobilization charges, and decontymination charges. Cost estimate: $869,458.00

Option 2. Lease truck/tractors and use government furnished water trailers.

Option 2 would providc for using government firrnished water trailers (on-sitc at
LHAAP with repair needed to bring them into service). The differences between Option 1 and
Option 2 are: 1) there would be no need to decontaminate the trailers after each use since the
trailers would not be leaving the site or facility; 2) there would not be any incurred road charges,
or mobilization charges from a subcontractor’s yard to and from LHAAP: 3) trucks/tractors
would be leased or rentcd; and, 4) Radian personnel would be used as truck/tractor drivers.
Cost cstimate: $668,441.00

Option 3. Use government furnished trucks/tractors and water trailers.

Option 3 would provide for using government furnished trucks (if such trucks can be
found and are available for use) as well as the government furnished water trailers. The
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differences between Option 1 and Option 3 are: 1) no leasing or rental charges for truck/tractors
or trailers would be incurred; 2) there would be no need to decontaminate the trailers after each
use since the trailers would not be leaving the site or facility; 3) there would not be any incurred
road charges or mobilization charges from a subcontractor’s yard to and fiom LHAAP; and, 3)
there would not be any repetitive mobilization charges. Cost estimate: $626,436.00

Option 4. Use holding tank at Site 16 and pump water to GWTP,

Option 4 would provide for the installation and use of a 4" high density polycthylene
(HDPE) doublc-walled pipe from a 60,000 gallon tank (replacing existing tank on Site 16) to the
GWTP (a distance of about 4 mile). The differences in Option 1 and Option 4 are 1) no trucking
would be requircd since pump(s) would be used, 2) haul road maintenance would be nunimized;
and, 3) labor requirements would be significantly reduccd. Cost estimate: $490,118.00



318551

TRC Meeting
11 March 1997

The following people were in attendance at the March meeting:

David Tolbert, LHAAP Ira Nathan, LHAAP

Cyril Onewokae, HQ, 10C, AMSIO-EQE Jeff Armstrong, USAEC
Amine BouOnk, Radian Int'l. Vic Heister, COE, Tulsa
Wilma Subra, Uncertain Audubon Chris Villarreal, EPA

Ann Montgomery, LHAAP, OHM Diane Poteet, EPA

Lynn Muckelrath, LHAAP Bill Corrigan, Radian Int'l.
Glen Turney, OHM ) _ Dave Bockelman, Sverdrup
Jonna Polk, COE, Tulsa Yolane Hartsfield, COE, Tulsa
Frank & Frances Gadman, Self Frank Meleton, COE

Oscar Linebaugh, COE Dudley Beene. COE

H. L. “Bud” Jones, TNRCC

Opening Remarks: Ira Nathan opened the meeting in the absence of James McPherson. He
welcomed everyone to the meeting and extended a special welcome to Jeff Armstrong. He also
personally welcomed Jonna Polk, who will be leaving shortly.

Everyone received a copy of the February minutes.

Landfill 16 water color issue was discussed. Jeff Armstrong wanted to know where we are on
that now. The Landfill water has a trace amount of explosives. Diane is now working to get
standards.

TNRCC will have Risk Reduction Standards December 98. Review completed.

Proof Of Performance (POP) test results. In mid-February did testing over three days. TNRCC
and EPA were here for the tests; tests went very well. On February 15 EPA set interim limits to
work under. Now running under conditions EPA set. We will be taking soil to Site 12 today and
will run on a 24 hour schedule. EPA set limit of 10 cu. yds. per hour. We are at about 8-1/2t0 9
now, close to the limit. We will have final report in two months. We have some emissions data
we will provide to EPA today. Getting between 2 to 5-1/2 Ibs. per day. The emission rate is very
low.

We had good source material, especially on Saturday. Emissions are quite low. Oxidizers quite
low. Will segregate material starting next week.

Site 16 Accelerated RI/FS: Last week finished surface resistivity on Site 16. Preliminary data
has not been processed yet. Results will be useful but data not processed. Will be finished late
this week or early next week. The initial system looks good.

We may propose some changes in how to figure extraction system or how we place monitoring
wells. Looked at four options of transporting water to buming ground. Piping will be the best
way, cheapest and fastest.

Accelerated RI: Slight delay in cost estimates and funding. Could effect our schedule.
Sverdrup plans to be here in April.
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OHM will have decon pad ready . We will get updated schedule. April 23

date can slide. If we decide to change position of extraction wells we could be in the field by
April 1.

Need to call Diane Poteet when we get workplan for Sverdrup to expedite things.

SUMPS: OHM has basically completed sumps. They are in process of final walk through with
Frank Meleton. Started on closure report and are 99% done with field work. Currently work on
final report to be submitted by March 31, 1997.

Yolane Hartsfield went through the Status Summary for each project.

Put in site investigation report for EPA for their concurrence or no further action. Also need to
provide Chris Villarreal 1993 report on treatability study.

If source material can be used as backfill will reduce the amount of soil taken to the landfill. If
amount of soil is reduced at Landfill 16 what kind of impact will that have? If we are not getting
that volume of treated soil then Landfill 16 could be designed to accept a lesser amount of soil.
Action for Yolane Hartsfield: Cost to change design.

Caps should be finished by October 98. Need to resolve cost analysis. Will leave schedule as is
right now. Will have to readjust if we are not getting soil.

Starting on Landfill 12. To be finished in December 97.

The next Monthly Managers' Meeting is April 8, 1997. To be a teleconference. Tulsa will set up.
Time is 9:30.

The next TRC Meeting is June 10, 1987 at 9:30 - same location.
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Technical Review Committec Meeting
Longhorn Army Ammunition Plant

11 March 1997
Loughorn Army Ammunition Plant, Karnack, Texas
AMENDED 318553
1. The following is a list of participants:
James McPherson - LHAAP Ruth Culver - Uncertain Audubon
Oscar Linebaugh - USACE, EAO H. L. “Bud” Jones - TNRCC
Vic Heister - USACE, Tulsa District David Tolbert - LHAAP
Dugdley Beene - USACE, EAO Yolane Hartsfield - USACE, Tulsa District
Cyril Onewokae - HQ, 10C, AMSIO-EQE Chyis Villarreal - EPA, Region 6
Bill Corrigan - Radian Diane Poteet - TNRCC
Cliff Murray - USACE, Tulsa District Amine Bou Onk - Radian
Tra Nathan - LHAAP Gien Tumney - OHM
Earney Funderburg - OHM : Frank Meleton - USACE, EAO
Wilms Subra - Uncertain Audubon Jeff Armstrong (by telephone) —AEC

2. The following is a list of topics discussed (in order of discussion):

Opening Remarks, Review and Transmittal of Meeting Minutes: On behalf of LHAAP, Ira
Nathan welcomed all attendees to the Technical Review Comumittee/Monthly Managers’ Meeting
held at the LHAAP sdministration trailes on LHAAP, Kamack, Texas. Mr. Nathan extended a
special welcome to Mr. Jeff Armstong. Mr. Nathan introduced Ms. Jonna Polk, outgoing Tulsa
Distﬁctprojec:managermdwismdimoteaanthesemihmaﬁmmpou:wmbemissedby
Longhorn Army Ammunition Plant staff and team, The'February 1997 meeting minutes were
reviewed and accepted with revisions (Revised February 1997 mecting minutes attached).

LTTD POP Test Report:  The contractor reported that the plant successfully completed the
POP Testing 13-15 February 1997. Plant began 24 hour operation schedule 10 March 1997
treating to comply with EPA’s 10/cy/br limit. Plant operating well below EPA emissions’ limit.
Ermissions are averaging between 2 - 5.5 Ib/day (EPA emission limit 6 Ib/hr or 144 Ib/day). Final
report from Radian Interna ional due in April 1997.

Radian is adding grist mill-like fingers and screening to reduce soil clod size on inflow into soil
thermal desorber units. Bud Jones, TNRCC, agreed to-provide David Tolbert, LHAAP,
information about a similar process in Longview where the use of a grinder vice screening process
to enable Mr. Tolbert to compare costs. '

Resistivity Study: Sverdrup reported that the resistivity survey was completed on Site 16 as part
of the Accelerated RI/FS with Treatability Stody. Preliminary data Jooks useful. Final data
should be ready late this week or early next week and will be used to assist in locating planned
extraction wells.



04/16/97  15:19 918 669 7235 USACE TULSA PPMD #003/008

718554

TNRCC requested revised schedule to reflect changes due to accelerated work activities.
TNRCC noted that they have not concurred on schedule. TNRCC agreed to work to expedite
review of work plans and will fax comments and/or conference call comments/resolution through
COE.

Sumps: Contractor reported all sumps have been removed and demolished. Pits have been
backfilled. Final walk-through with EAO anticipated. Have begun preparation of Closure Report
which will be submitted by 31 March 1997. Hazardous waste contaminated soils from 2 sumps
and 1 trough sediments were being sent off-site this date for proper disposal.

Executive Summary Review: The executive summary handout was reviewed and questions
regarding projects’ status were answered. Group 1 schedule for RI and ROD submittal are
included herewith. (It was noted that the Public Meeting, scheduled for this summer, would
require a tanscriptionist.) Landfill Caps: query as to whether if we use treated soils from BG3 as
backfill into the excavation trenches, what impact to LF16 cap design. COE agreed to have cap
designer look at design to see if soil volumes can be minimized without jeopardizing cap integrity.
OHM to provide COE volume of concrete debris delivered to LF16. Team interested if : 1)
redesign possible; 2)total savings expected; and, 3) whether savings would off-set redesign.

OHM personnel reported that they need cost analysis to update schedule based upon soil
availablity. 1 April they will be clearing and grubbing LF 12/16 and by 15 April they should be
placing soil cap. By 28 March soil to LF 12 from GWTP will be completed (currently estimate
8000 cy total to go to LF 12).

Monthly Meeting Schedule and Location: The next monthly mecting will be held on 11 April
1997 by teleconference starting at 0930,

Mecting adjourned.
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Monthly Managers’ Meeting
Longhorn Army Ammunition Plant
11 March 1997 "1857
Longhorn Army Ammunition Plant, Karnack, Texas M v

1. The following is a list of participants:

Ruth Culver - Uncertain Audubon Dave Bockelman, Sverdrup Environmental
Oscar Linebaugh - USACE, EAQ H. L. “Bud” Jones - TNRCC

Vic Heister - USACE, Tulsa District David Tolbert - LHAAP

Dudley Beene - USACE, EAQ ’ Yolane Hartsfield - USACE, Tulsa District
Cyril Onewokae - HQ, I0C, AMSIO-EQE Chris Villarreal - EPA, Region 6

Bill Corrigan - Radian Diane Potect - TNRCC

Jonna Polk- USACE, Tulsa District Amine Bou Onk - Radian

Ira Nathan - LHAAP Glen Turney - OHM

Frank Meleton - USACE, EAQ Lynn Muckelrath, LHAAP

Wilma Subra - Uncertain Audubon Jeff Armstrong--AEC

Frank and Frances Gadman, Self Ann Montgomery

2. The following is 8 list of topics discussed (in order of discussion):

Opening Remarks, Review and Transmittal of Mceting Minutes: On behalf of LHAAP, Ira
Nathan welcomed all attendecs to the Technical Review Committee/Monthly Managers’ Mecting
held at the LHAAP administration trailer on LHAAP, Karnack, Texas. Mr. Nathan extended a
special welcome to Mr. Jeff Armstong. Mr. Nathan introduced Ms. Jonna Polk, outgoing Tulsa
District project manager and wished it noted in these minutes that Ms. Polk will be misscd by
Longhorn Army Armununition Plant staff and team. The February 1997 meeting minutes were
reviewed and accepted with revisions. (Revised minutes attached.)

LTTD POP Test Report: The contractor reported that the plant successfully passed the POP
Testing 13-15 February 1997. Plant began 24 hour operation schedule 10 March 1997 treating
to comply with EPA’s 10cy/hr limit. Plant operating well below EPA emissions’ limit. Emissions
are averaging between 2 - 5.5 Ib/day (EPA emission limit 6 [b/br or 144 Ib/day). Final report
from Radian International due in April 1997.

Radian is adding grist mill-like fingers and screening to reduce soil clod size on inflow into soil
thermal desorber units. Bud Jones, TNRCC, agreed to provide David Tolbert, LHAAP,
information about a similar process in Longview where the use of a grinder vice screening process
to enable Mr. Tolbert to compare costs.

Resistivity Study: Sverdrup reported that the resistivity survey was completed on Site 16 as part
of the Accelerated RI/FS with Treatability Study. Preliminary data looks useful. Final data
should be ready late this week or early next week and will be used to assist in locating planned
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extraction wells, 118580

TNRCC requested revised schedule to reflect changes due to accelerated work activities.
TNRCC noted that they have not concurred on schedule. TNRCC agreed to work to expedite
review of work plans and will fax comments and/or conference call commentg/resolution through
COE. TNRCC noted that they would

Sumps: Contractor reported all sumps have been removed and demolished. Pits have been
backfilled. Final walk-through with EAO anticipated. Have begun preparation of Closure Report
which will be submitted by 31 March 1997. Hazardous waste contaminated soils from 2 sumps
and 1 trough sediments were being sent off-site this date for proper disposal.

Executive Summary Revicw: The executive summary handout was reviewed and questions
regarding projects’ status were answered. Group 1 schedule for RI and ROD submittal are
included herewith. (It was noted that the Public Meeting, scheduled for this summer, would
require a transcriptionist.) Landfill Caps: query as to whether if we use treated soils from BG3 as
backdfill into the excavation trenches, what impact to LF16 cap design. COE agreed to have cap
designer look at design to see if 80il volumes can be minimized without jeopardizing cap integrity.
OHM to provide COE volume of concrete debris delivered to LF16. Team interested if : 1)
redesign possible; 2)total savings expected; and, 3) whether savings would off-set redesign.

OHM personnel reported that they need cost analysis to update schedule based upon soil
availability. 1 April they will be clearing and grubbing LF 12/16 and by 15 April they should be
placing soil cap. By 28 March soil to LF 12 from GWTP will be completed (currently estimate
8000 cy total to go to LF 12).

Landfill 12 and 16 caps are scheduled for completion October 1998. Landfill 12 cap expected
completion date December 1997.

Monthly Meeting Schedule and Location: The next monthly meeting will be held on 8 April
1997 by teleconference starting at 0930.

Meeting adjourned.
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Mounthly Managers’ Mecting
Longhorn Army Ammuaition Plant
11 February 1997 318581
Longhorn Army Ammunition Plant, Karnack, Texas ‘
Amended
1. The following is a list of participants:
James McPherson - LHAAP Ruth Culver - Uncertain Audubon
Oscar Linebaugh - USACE, EAOQ H.L. “Bud” Jones - TNRCC
Vic Heister - USACE, Tulsa District David Tolbert - LHAAP
Dudley Beene - USACE, EAO Yolane Hartsfield - USACE, Tulsa District
Cyril Onewolkae - HQ, 10C, AMSIO-EQE Chris Villarreal - EPA, Region 6
Bill Corrigan - Radian Diane Poteet - TNRCC
Cliff Murray - USACE, Tulsa District Amine Bou Onk - Radian
Ira Nathan - LHAAP Glen Tumey - OHM
Earney Funderburg - OHM Frank Mcleton - USACE, EAO
Wilma Subra - Uncertain Audubon Jeff Armstrong (by telephone) --AEC

2. The following is a list of topics discussed (in order of discussion):

Opening Remarks, Review and Transmittal of Meeting Minutes: On behalf of LHAAP,
James McPherson welcomed all attendees to the Monthly Managers’ Meeting held at the LHAAP
administration trailer on LHAAP, Karnack, Texas. Mr. McPherson introduced Ms. Yolane
Hartsfield, Tulsa District COE, as the new project manager. The January 1997 meeting minutes
were reviewed and accepted with revisions (Revised January 1997 meeting minutes attached).

Future Land Use: The Army has declared that LHAAP totally excessed to the Army’s need and
requirements with the intent to divest its interest to the property. The determination as to future
land use (i.e. industrial, residential, etc.) i3 in process. Mr. McPherson outlined the normal
process the Army uses to divest its interest in such properties and provided a general overview of
the time involved to complete the process. Currently plans are to remediate to industrial use
standards, with the Army acknowledging there may be some areas that the Army will retain
interest to and ownership thereto. LHAAP has begun process to excess property and will keep
regulators fully informed as to progress. COE prepared map is being completed.

Landfill 16 Water Treatment: The disposal plan for produced water was presented. Produced
water will be conveyed to the GWTP at BG3, treated and discharged. TNRCC is to provide
effluent concentration standards for explosives. Current high flow in Harrison Bayou is optimal
for discharge of treated effluent. The addition of a carbon unit to the process was discussed. The
carbon unit would be used to remove trace concentrations of high explosives and optimize water
color.

Proposed Change in Disposal Method for Landfill Tree Stumps: A change in the disposal
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plan for tree stumps at the landfills was presented. Originally the SOW called for chipping the
stumps into mulch, The contractor proposes piling the stumps and burning same. This approach
will be effective and efficient and save the government + §16,800. Mr. Onewokae requested
written documentation of the change. Mr. Nathan to provide.

Sumps Update: The contractor stated that they had demolished 62 of the 80 sumps and were
down to the larger sumps. Smaller sumps had been removed whole, moved 1o the landfill, and
demolished on site. The larger sumps will be demolished in-place and then the debris will be
moved to the landfill. When sumps were removed, associated trough “leg-outs” were also
removed. Discussion of the schedule to remove the remaining troughs was conducted. The
consensus reached, with concurrence of the TNRCC, was that these minutes serve as sufficient
revision to the work plan (OHM to revise their work plan and distribute) such that the 5
remaining troughs and associated soil will become a part of the Phase III, Group 4, investigation.
OHM will place concrete in the trough structures, where to prevent potential releases of fluids
from the exposed ends of troughs. A memo will be prepared addressing this change and
submitted to the TNRCC (Ms. Hartsfield to prepare).

Mr. McPherson asked for clarification on backfilling the sumps’ pits. It was decided to use
clean fill or non-contaminated excavated soils (i.e. that soil which meets the Risk Reduction #2
standards). One or 2 sumps’ pits will nced clean fill according to the contractor. OHM to furnish
LHAAP analyses for these 2 sump sites for decision on contaminated soil. No liners will be used
in the backfilled pits.

LTTD POP Test Overview: The contractor verified that the plant was ready to go ahead with

the POP Testing scheduled for 12 February 1997. Testing to include 3 sets of soil samples from
highly contaminated sites, 3 sets from less contaminated sites.

Executive Summary Review: The executive summary handout was reviewed and questions
regarding projects’ status were answered.

Monthly Meeting Schedule and Location: The next monthly meeting will be held on 11 March
1997 at LHAAP at 0930

Meeting adjourned.
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LONGHORN ARMY AMMUNITION PLANT

IRP STATUS SUMMARY

As Of 4 March 1997

__ﬂ PROJECT PROJECT PROJECT STATUS NEXT MAJOR MILESTONE(S)
NAME PHASE
Graup H1 Remedial Work continues 1o complete risk assessment and incorporate | Draft final Rl with Risk Assessment is scheduled for
Investigation’ | comments into R1 report. submittal 01 May 1997. Funding for this project in FY$7
(Sites 1, 11, XX, | Feasibility has been received to complete the Rl and the ROD for
and 27) Study closure of the sites with “no further action™.
-ROD is now scheduled to be submitted 30 September,
1997,
Group # 2 Remedial Scoping of Phase ITl RUFS was begam 13 March 1997. Contract | Expected contract award April 1997.
Investigation’ | negotiaied 27 March 1997.
(Sites 12, 17, 18, | Feasibility
24,29, and 32) Study
Group # 4 Remedial Scope of work amended to include Sites 50 and 60. Contract | Expected contract award April 1997.
= Investigation | negotiated 31 March 1957.
Wastewater Sumps | Feasibility
50 and 60 Study
Group #5 Site - Draft Final Site Investigation Report submitted for regulatory Submittal of Final Site Investigaticn Report.
Investipation | review on 3 Oclober.
{Sites 52, and 63} - TNRCC and EPA comments received.
Burning Grounds | Interim -AMP and QAPP finalized in January 97. - Proof of Performance test for Low Temperature Thermal
#3 Remedial . Groundwater Treatment Plant successfully ran with | Desorber units for soil treatment completed February 1997,
i Action contmminated water in January 97, Currently awaiting Report from Contractor.
(Group 4 2, Sites - Awaiting effluent standards frem TNRCC for explosives and
18 and 24) mercury. =
Landfill Caps Interim - Work Plan finalized with revisions in Nov 96. - Preliminary construction began in August 1996. Capping
Remedial - Work on Landfill 12 Cap underway, completion date scheduled | of both landfil}s scheduled to be complete in October 1998.
(Group # 2, Sites | Action for 12/97. Completion of Landfill 16 Cap scheduled for 10/98.
* 12 and 16)




@oo7

USACE TULSA PPMD

918 669 7235

16:03

04/07/97

318584

LONGHORN ARMY AMMUNITION PLANT

IRP STATUS SUMMARY

As Of 4 March 1997

PROJECT PROJECT
NAME PHASE

PROJECT STATUS

NEXT MAJOR MILESTONE(S)

Landfill Site 16 RIFS

Accelerated R1

- Quarterly sampling was conducted in Harrison Bayou on 5
February.

- Quarterly sampling has been funded for FY97, and will
continue in FY97, Contract for Accelerated R] awaiting

award.

DERA SUMPS Removal
Action

- Sump contenis have been removed and disposed per TNRCC

appcoval.
- Sump removal complete,

- Sump removal final report scheduled to be submitted in
March/April 97.

SCHEDULED MEETINGS AND VISITS TO LHAAP

Date / Time

Purpose of Meeting / Visit

Location

8 April/ 0930

Managers' Meeting

Teleconference

13 May/ 0930

Manager's Meeting/Risk Assessment
Planning Meeting

Dallas




04/07/97 16:03 T918 669 7235

USACE TULSA PPMD

@oos

318585

l:.nm ' Group 2, S1te 16 Accelexated RI/FS wn.th 'rreatab:.l:.ty
ytudy, as of 01 Aprll 1997

Task | Task Name Duration Sched Sched Actual Actual
# Start Finish | Siart Finish
1 Contract b6d 12/16/96 02/05/97 | 12/16/91
2 Workplan Prep 28d 02/05/797 03/02/97
3 Resistivity Survey Plan 21id uL/2z2/97 02/10/97
Letter
4 Mobilize/Ficldwork 7d 02/10/97 02/16/97
b GOF. Peview Workplan T7d 03/02/97 03/08/97
© Comment PResaclution 7d 03/08/97 03/15/97
7 Dralt WP Combined Review 3nd 03/15/27 04/10/97
8 Resoulve Comments 7d 04/10/97 GA/16/97
] Revise Warkplan 7d 04/17/97 04/23/97
10 Final Recgulatory 7d 04/23/797 04/29/97
Reviaw/Nppcoval
11 Mobilize td 04/723/971 04/29/97
12 Fieldwork 45d 04729797 06/08/97
13 Kisk Assesswmcnt Flanning 3d 0&/13/797 05/13/97
Mtg
14 EW Start-up 74 Na/08/97 06/14797
1% EW Nata Cellection 7d 11/21/97 11/21/97
16 Sampling & Analysis 45d 06/08/97 07/18/9%7
1 Data validalion 28d Ot/18/797 08/12/97
1R Data Summary/validation 28d 11727791 12/272/41
Report
19 Combined Review 30d 12/22/97 gi/18/98
20 Dala Review Meating 14 01/18/98 01/18/98
21 Modeling/Risk Asseasment ud 01/19/98 01/19/98
Scoping Mecting
22 Modeling Report 149 U1/18/98 05/31/9%
23 LOE Review 114 05/31/9% 0&6/13/98
24 Comment Resolution 74 06/13/98 06/19/98
25 Combined Review 30d 06/19/98 N7/16/98
2% Comment Rcsclution lad 07/16/798 07/28/98
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:t;udy, as of 01 April 1997

-rLHAAP, Group 2, Szte 16 Accelerated R/ Fs wz.th Treatabxlxty

27 praft Risk Dssessment Bpt. 180d 01/18/98 06/27/98
28 (COE Review 144 06/27/98 07/08/28
29 Comment Resolulion 7d 07/09/9% 07/16/98
30 Army Reviaw 304 07/16/98 08/11/98
31 Comment Resolutien 10d 08/11/98 08/20/9%
32 Revise Risk Asscss. Report 74 08/20/98 08/26/98
33 Regulatory Keview of Rizk 30d N8/26/98 ny/22/98
Agsessment
31 Comment Resolution 14d 09/22/98 10/04/98
35 Prepare RT/FS Heport 90d 10/05/98 12/23/98
36 Brmy Roview 104 12/24/98 01701792
37 Commernt Resolution 7d 01/01/99 01/08/3%
38 Draft RI/FS 7d 01/08/99 $1/14/99
39 Regulatory Raview 30d 01/14/99 02/09/99
40 Comment Resolutien 30d 0U2/08/99 03/09/99
41 Revise RI/FS Repurt 30d 03/09/99 04e/08/93
42 Proposed Plan 525d 04/08/4Y 05/30/99
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Fask # | Task Name Duration | Sched Start | Sched Finish Actual Start | Actual Finish
1 Review Draft RI | 30d 05-01-97 05-30-97
2 Prcpare

Proposed Plan 30d 05-01-97 05-30-97
3 Finalize RI 30d 05-01-97 05-30-97
4 Issue Final R1 1d 06-01-97
5 Review

Proposed Plan 304 06-01-97 06-30-97
6 Revise Proposed

Plan 7d 07-01-97 07-08-97
7 Issue Proposed

Plan to Public 30d 07-09-97 08-07-97
8 Public Meeting 07-28-97 07-31-97
9 Prcpare ROD

and

Responsivencss

Summary 15d 08-08-97 08-21-97
10 Review ROD 30d 08-22-97 09-20-97
i1 Revise ROD 7d 09-21-97 09-27-97
12 Issue ROD for

Signatures 09-28-97
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Texas Natural Resource Conservation Commission
INTEROFFICE MEMORANDUM
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TO :  Diane Poteet - DATE: March 17, 1997
Investigation Unit .
Pollution Cleanup Division

Fax Transmittal Memo - [ opapes /

Vv .
Thru ¢, 4% Pat Radloff, Team Leader [_ TEET
gé"\? Industrial Permits Team To: P 0 From: / / 60 A/
Co.: Co.
FROM . Stephen Ligon . -
9 industrial Permits Tears Dept: __ Phone # 445 0.
Fax# A4 Fax #
SUBIJECT : Longhorn Army Ammuniti ' DMFXTA

You requested assistance (FAX dated 02/05/97) in establishing effluent guidelines for the
discharge of treated groundwater from the above-referenced facility. A list of potential pollutants
was provided, Effluent limitations for mercury were sent to you in an earlier memo dated
February 19, 1997. Water quality criteria had to be developed by Dr. B.Y. Lee, Toxicity
Evaluation Team - Water Planning and Assessment Division, for the remaining pollutants. The
following effluent limitations were calculated utilizing those criteria:

Units are (ug/l)
POLLITTANT Daily Avg  Dly Max MAL
Nitrobenzene (CAS 98-95-3) 100 213 10
Antimony (CAS 7440-36-0) . 34 72 60
2,3-Dinitrotoluene (CAS 121-14-2) 2.6 ‘ 5.6 sk
2,3-Dinitrotoluene (CAS 602-01-7) 19 39 *%x
2-Nitrotoluene (CAS 88-72-2) 623 1313 hd
3-Nitrotoluene (CAS 99-08-1) 424 898 e
4-Nitrotoluene (CAS 99-99-0) 215 455 *k
1,3-Dinitrobenzene (CAS 99-65-0) 21 43 ok
1,3,5-Trinitrobenzene (CAS 99-35-4) 10.4 22 ¥
2,4,6-Trinitrotoluene (CAS 118-96-7) S5 117 ¥
RDX (CAS 121-82-4) 18.5 : 39 o
HMX (CAS 2691-41-0) 849 1796 x
(Octohydro-1,3,57-tetranitro-1,3,57-tetraazocine)
Tetryl (CAS 479-45-8) * * 4
4-Amino-2,6-Dinitrotoluene (CAS 19406-51-0) 74 157 b
2-Amino-4,6-dinitrotoluene (CAS 35572-78-2) 11.3 - 24 s

* Not clasgified as a hyman carcinogen. No toxic criteria available.
*x MAL's are not readily available. TNRCC - Houston laboratory is assisting, 1 will
forward this information as soon as it becomes available.
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April 4, 1997

YIA OVERNIGHT MAIL AND FACSIMILE

James A. McPherson, Commander’s Representative
Longhorn/Louisiana Army Ammunition Plant

Attn: SIOLH-CR

P.O. Box 658

Doyline, LA 71023

Re:  Longhorn Army Ammunition Plant
Draft Work Plan for the Site 16 Phase III
Remedial Investigation/Feasibility Study and
Groundwater Treatability Study

Dear Mr. McPherson:

The Environmental Protection Agency (EPA) has completed its review of the above
referenced document. Please find enclosed EPA’s comments on this document. If you have any
questions or comments regarding this matter, please call me at (214) 665-6758.

Sincerely,

Chris G. Villarreal

Project Manager
Enclosure
cc: Steve Brunton, Sverdrup (via email)
Yolane Hartsfield, COE Tulsa District (via facsimile & regular mail)
Diane Poteet, TNRCC (MC-143) (via facsimile & regular mail)

Warren Sayes, COE Fort Worth District (via facsimile & regular mail)

Recycled/Recyclable
Printed with Soy/Canola Ink on paper that
contains at least 50% recycled fiber



EPA’S COMMENTS ON THE DRAFT
WORK PLAN (PART I) SITE 16 PHASE III 318590
REMEDIAL INVESTIGATION/FEASIBILITY STUDY
AND GROUNDWATER TREATABILITY STUDY
MARCH 1997

GENERAL COMMENTS;

The RI/FS needs to provide the decision-maker with an assessment of the extent and
nature of the contamination at the site, an assessment of current and potential risks posed by the
site to human health and the environment, a description of alternatives, and comparison of
alternatives based on the nine criteria. In addition, the RI/FS identifies the performance levels
each alternative is expected to attain to ensure protection of human health and the environment.
The RI/FS must contain sufficient information to support the selection of a preferred alternative.

A RI/FS work plan expands the tasks of the Statement of Work (SOW) by detailing the
work to be done in conducting the RI/FS. Major components of the SOW were not addressed in
the draft RI/FS work plan. Namely, the Baseline Risk Assessment (SOW Task #10) and the
Feasibility Study (SOW Task #7). The potential need for treatability studies, and a discussion of
deliverables and schedule (SOW Section 4.0 Deliverables) should also be provided. A general
discussion of a baseline risk assessment, treatability investigations, development and screening of
alternatives, and detailed analysis of alternatives is provided below.

BASELINE RISK ASSESSMENT

A baseline risk assessment is conducted during the RI. The baseline risk assessment is
used to determine whether, in the absence of remedial action, a particular site poses a substantial
danger to public health and welfare and the environment. There are two separate inquires: human
health and the environment. The human health evaluation addresses: all exposure pathways for
each medium of concern; toxicity values for carcinogenic and noncarcinogenic effects; and the
cancer and/or hazard index for each chemical of concern. The environmental evaluation addresses
any critical habitats affected by site contamination and any species affected by the contamination.

The baseline risk assessment process is cumulative in nature: the components of the
assessment build on one another. For assistance in planning the conduct of the baseline risk
assessment, please refer to EPA’s Superfund Human Health Evaluation Manual, Superfund
Exposure Assessment Manual, and Superfund Environmental Evaluation Manual, and access the
Integrated Risk Information System (IRIS) and Public Health Risk Evaluation Data Base.

Activities associated with the Baseline Risk Assessment include:

o Contaminant identification and documentation
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. Exposure assessment and documentation

. Toxicity assessment and documentation 318591
. Risk characterization '
. Environmental evaluation

TREATABILITY INVESTIGATIONS

Treatability studies are designed to provide information used in the detailed analysis of
alternatives to the maximum extent practicable. The decision of whether to conduct these
activities is made upon whether a treatment alternative is properly considered for the site, the
nature and size of the site, the contaminants and media they are in, the potential for migration and
possible site risks, available information in technical literature, and the uncertainties associated
with selecting an appropriate site remedy. It is imperative that these activities be initiated during
the scoping because they may take over six months to complete (i.e., biotreatability tests). The
final decision on the type (literature survey, bench, or pilot) and extent of treatability testing
depends on uncertainties of treatment and the amount of work that should be deferred to the
remedial design (RD) process.

In addition to the progress meetings and reports, the required deliverables for treatability
investigations may include:

. Identification of candidate technologies

. Literature survey and determination of whether testing is necessary

o Treatability testing work plan, or revisions to the original work plan

o Treatability study SAP, or revisions to the original

o A treatability study evaluation report summarizing the results, evaluating the test, and
describing the following:
- Remedial technology

- Test objectives

- Experimental procedures

- Treatability conditions to be tested
- Analytical methods

- Data management and analysis

- Health and safety

- Residual waste management

Following the completion of treatability testing, data should be analyzed and interpreted in
a technical report. Depending on the sequence of activities, this report may be a part of the RI/FS
report or a separate deliverable. The report should also evaluate full-scale application of the
technology, including a sensitivity analysis identifying the key parameters affecting full-scale
operation.

Page 2 of 6
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DEVELOPMENT AND SCREENING OF ALTERNATIVES 118592

During the process of developing and screening alternatives, the following activities are
conducted:

° Develop specific remedial action objectives acceptable to the EPA and the TNRCC using
all RI generated data. This is very important as it sets the goals of the FS.

° Develop a range of general response actions

. Identify areas or volumes of the media to be treated, contained and/or subjected to
institutional controls

° Identify, screen, and document technologies

o Assemble a number of alternatives depending on the site type and characteristics

. Screen the remedial action alternatives, if necessary, on the basis of effectiveness,
implementability, and cost

o Prepare an alternatives array document.

The information developed during these two activities [developing and screening of
alternatives] is used in assembling remedial technologies into alternatives for either the site as a
whole or for a specific operable unit. At some sites, a number of potential remedial options may
be developed early in the RI/FS process. In such cases, these options should be screened to
narrow the list of options that will be evaluated in detail. The screening process is necessary for
two reasons. First, it streamlines the feasibility study process. Second, it ensures that the most
promising alternatives are being considered. During the screening process, ARARs should be
given specific attention.

The information available at the time of screening should be used to identify and
distinguish any differences among the various alternatives. If screening takes place, the technical
memorandum should present the alternatives in such a manner that each alternative can be
evaluated with respect to its effectiveness, implementability, and cost and document the rationale
for screening out any alternatives. The retained alternatives are judged as the best or most
promising while retaining a range of alternatives broad enough to satisfy requirements of
CERCLA and the NCP. These alternatives should be subjected to further consideration and
analysis. Alternatives that are screened out will not receive further consideration unless additional
information indicates that further evaluation is warranted.

In the event that there are only a limited number of viable alternatives for a particular site,
the alternative screening process should be either minimize or eliminated.

DETAILED ANALYSIS OF ALTERNATIVES

Nine evaluation criteria have been developed to address statutory requirements, as well as
the technical and policy considerations that have proven to be important for selecting from among
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the remedial alternatives. These evaluation criteria serve as the basis for conducting the detailed
analyses during the FS and for subsequently selecting an appropriate site remedy. The criteria
are:

Overall protection of human health and the environment
Compliance with ARARs

Long-term effectiveness and permanence

Short-term effectiveness

Reduction of toxicity, mobility, or volume
Implementability

Cost

State acceptance

Community acceptance.

The detailed analysis process should include an evaluation of each alternative against the
nine criteria. A memorandum summarizing the results of the comparative analysis should be
submitted. In addition, a draft FS report should be submitted for review and approval. The
report, as adopted or modified, provides a basis for remedy selection. It documents the
development and analysis of remedial alternatives. The final FS report may be bound with the
final RI report. Following completion of the RI/FS report and confirmation that there is sufficient
information to support the selection of a preferred alternative, the process of remedy selection
begins.

SPECIFIC COMMENTS

1) Section 1.1 Purpose, page 1-1:

Text states, “Additionally, as part of the FS, a Water Treatability Study will be performed to
provide information for the evaluation of groundwater extraction as an alternative in the FS.”

Please provide additional information regarding the Water Treatability Study.

2) Table 3-2 & Table 3-3, pages 3-11 & 3-12:

Tables are missing in the copy provided for EPA’s review.

Page 4 of 6
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3) Section 4.1, Installation of Extraction Wells, page 4-2:

Text states, “An intermediate extraction well will be installed to a depth of approximately 55 ft
BGS adjacent to 16EWO01 and 16EW02.”

Figure 4-1 shows two intermediate extraction wells (16EW05 & 16EW06) adjacent to 16EWO01
and 16EW02. Revised test to read “Intermediate extraction wells (16EWO05 & 16EW06) will be
installed to a depth of approximately 55 ft BGS adjacent to 16EWO01 and 16EWE02.”

4) Section 4.2 Installation of Monitoring Wells, page 4-3:

Text states, “Deep monitoring wells will be installed at a depth of approximately 100 ff BGS
adjacent to monitoring wells I6WW16, 16WW17, and 16WW18.”

Figure 4-1 does not show a proposed deep monitoring well near 16WW16 (shallow monitoring
well). It does show the proposed deep monitoring wells (16WW20) near the existing wells
16WW 14 (shallow monitoring well) and 16 WW15 (deep monitoring well), proposed deep
monitoring well 16WW19 near 16WW 18 (deep monitoring well), and proposed deep monitoring
well 16WW21 near 16WW17 (deep monitoring well).

Why are the proposed deep monitoring wells being installed near existing deep monitoring wells?

[16WW19 near 16WW18, 16WW20 near Il6WW15, & 16WW21 near 16 WW17]

5) Section 4.4 Collection of Soil Samples, page 4-3:

Text states, “A total of sixteen soil samples will be collected from four soil borings during the
installation of intermediate monitoring wells I6WW28, 16WW32, 16WW36, and 16WW38.”

What was the rationale for selecting these locations?

6) Section 4.5 Collection of Groundwater Sample, page 4-5:

Text states, “A total of ten shallow soil samples will be collected from the proposed locations on
Figure 4-1. Surface soil samples will be collected from a depth interval of 0- 1 ft.”

The proposed shallow soil sample locations are not shown on Figure 4-1. In order to use these

samples for the risk assessment, surface soil samples should be collected from a depth interval of
0-6".

Page 5 of 6
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7 Section 4.6 Collection of Grab Samples, page 4-5:

Text states, “Additionally samples from 16WW16, 16EWO01, and 16WW36 will be analyzed for
pesticides, PCBs, and dioxin/furans.”

What was the rationale for selecting these locations?

8) Section 5.2.2.1 Shallow and Intermediate Monitoring Wells, Drilling and Installation:

In regards to the placement of well screens, text should be modified to indicate that the actual
placement of the well screens will be based on field data. Specifically, the base of the well screens
for the shallow and intermediate monitoring wells will correspond to the base of the shallow and
intermediate saturated sand zones respectively.

9) Section 5.2.3 Deep Monitoring Wells:

In respect to the deep monitoring wells, has contamination been detected in the existing deep
wells?

10)  Section 5.2.5 Development, page 5-28:

Text states, “If a well bails or pumps ‘dry’ during development prior to removing the required
volume [a minimum of 3 well volumes], the well will be considered developed.”

It is vital for monitoring wells to be properly developed in order that samples can be collected that
are truly representative of the quality of water that is moving through the formation. Additional
well development methods should be used (e.g., backwashing, surge block) if the well bails or
pumps “dry” during development. If backwashing, formation water should be used. If using a
surge block, formation water should be used; in low-yield formation, outside water source can be
used if analyzed to evaluate impact.

Page 6 of 6
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April 7, 1997
YIA HAND DELIVERY

James A. McPherson, Commander’s Representative
Longhorn/Louisiana Army Ammunmon Plants

Att..: SIOLH-CR

P.O. Box 658

Doyline, LA 71023

Re:  Longhorn Army Ammunition Plant
Early Interim Remedial Action at Burning Ground No. 3
Disposal of Treated Source Material

Dear Mr. McPherson:

This letter is in response to an inquiry made at the March 11, 1996 Technical Review
Committee meeting. Specifically, a inquiry was made regarding whether or not source material
from Burning Ground No. 3 could be land disposed back to the Burning Ground No. 3 after
receiving treatment in the low temperature thermal desorber unit. The Environmental Protection
Agency’s (EPA) evaluation of this request and position are as follows:

. The May 1995 Record of Decision for the Interim Remedial Action at Burning Ground
No. 3 (ROD) states that “the source material was contaminated with spent halogenated
solvents (F002) from nonspecific sources” and that “the source material is regulated under
Resource Conservation and Recovery Act (RCRA) 40 CFR 261, Subpart D.” Pursuant to
40 CFR §268.30 (c), “the FOO1-F005 solvent waste which are contaminated soil and
debris resulting from a response action taken under section 104 or 106 of the
Comprehensive Environmental Response, Compensation and Liability Act of 1980
(CERCLA) . . . and the residues from treating these wastes are prohibited from land
disposal.” However, pursuant to 40 CFR §268.30(d)(1), the above requirement [40 CFR
§268.30(c)] does not apply if the wastes meet the standards of Subpart D (Treatment
Standards) of this part (See table 1 - enclosed). Pursuant to a conversation with Ms.
Terry Sykes, RCRA Team Leader in the Legal Branch of EPA’s Enforcement Division,
treatment standards must be met for land disposal in a Subtitle C landfill.

J The ROD states that “Metals and other treatment residuals that are hazardous wastes will
be managed in accordance with RCRA (40 CFR 261).” Pursuant to 40 CFR §268.7
(Waste analysis and record keeping), “if a generator’s waste is listed in 40 CFR part 261,
subpart D, the generator must test his waste, or test an extract using test method 1311

Recycled/Recyclable

contains at least 50% recycled fiber

% Printed with Soy/Canola Ink on paper that
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(the Toxicity Characteristic Leaching Procedure . . . ), or use knowledge of the waste,
to determine if the waste is restricted from land disposal under this part.” Additionally, “if
a generator’s waste exhibits one or more of the characteristics set out at 40 CFR part 261,
subpart C, the generator must test his waste, or test an extract using test method 1311
(the Toxicity Characteristic Leaching Procedure . . .), or use knowledge of the waste, to
determine if the waste is restricted from land disposal under this part.” Pursuant to 40
CFR §268.40 (a), “A waste identified in the table ‘Treatment Standards for Hazardous
Wastes’ may be land disposed only if it meets the requirements found in the table.”

The EPA has reviewed the results of the waste feed and treated soil samples taken from
the Burning Ground No. 3 soil treatment plant between February 12, 1997 and March 8, 1997.
Based upon these results, the treated soil is meeting the FO02 land disposal treatment standards.
However, pursuant to the land disposal restrictions, residuals generated from the treatment of
debris contaminated with listed waste are still hazardous waste by virtue of the derived-from rule
and would be subject to the hazardous waste management system. Therefore, because the source
material from the Burning Ground No. 3 is contaminated with listed waste (F002), residuals
generated from the treatment of the source material cannot be land disposed at the Burning
Ground No. 3. If you have any questions, please contact me at (214) 665-6758.

Sincerely,

Chris G. Villarreal
Project Manager

Enclosure
cc: Warren Sayes, COE Eastern Area Office (CESWF-AD-E)

Yolane Hartsfield, COE Tulsa District (CESWT-PP-ME)
Diane Poteet, TNRCC (MC-143)
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TABLE 1
T STANDARDS FOR HAZARDOUS WASTESA

Acetone 0 | e
Arsenic | e 0.5
Bariim | 100
Benzene 10 0.5
Cadmium | e 1.0
Chloroform | e 6.0
Chromium | e 5.0
1, 2-Dichloroethane @~ | = - 0.5
1, 1-Dichloroethene @ | = = o 0.7
(1, 1-Dichloroethylene)

2, 4-Dinitrotoluene @~ | == e 0.13
Ethylbenzene N —
led | e 5.0
Mercwy | e 0.2
Methylene chloride 0 1 e
Selenium ] e 1.0
Silver | e 5.0
Tetrachloroethylene 6.0 0.7
Toluene L
1, 1, 1-Trichloroethane 60 1 e
Trichloroethylene 6.0 0.5
Vinylchloride @~ |  ae-- 0.2
Xylenes-mixed isomers® K [ —

A Values taken from 40 CFR §268.40 & 40 CFR §261.24

® All concentrations standards for nonwastewaters are based on analysis of grab samples.

€ Sum of o-, m-, and p-xylene concentrations.
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Meeting with Texas’ Trustees
nghorn Army Ammunition Plant 5 1859 $

8 April 1997
Texas Natural Resource Conservation Commission, Austin, Texas

1. The following is a list of participants:

Diane Hyatt, GLO/NRDA Michael Moore, TNRCC/SIS
Ira Nathan, LHAAP Ginny King, TNRCC/NRTP
David Tolbert, LHAAP Richard Seiler, TNRCC
Karen Q. Myers, TPWD ., DonPitts, TPWD

Diane Poteet, TNRCC """ Chris Villarreal, EPA
Yolane Hartsfield, USACE S

2. The meeting was brought to order by Mr. David Tolbert and general introductions were made.

3 Mr. Tolbert distributed the Executive Summary dated 4 April 1997 to the assembled and using
a map of Longhorn AAP discussed the status of the various sites, along with historical
information to the Texas’ Trustees. Trustees’ questions were answered by Mr. Tolbert, Mr.
Nathan, Ms. Hartsfield, Diane Poteet, Michael Moore, and Chris Villarreal.

4. Ms. King stated that the Trustees wanted to become more involved in the environmental work
on-going at LHAAP. She stated that Longhom AAP, Lonestar AAP, Air Force Plant #4, and
Pantex were the four sites currently within the Trustees’ purview. Ms. King stated that the
Trustees' interest is in ultimate natural resource losses to the State of Texas and compensation to
the State for such lost resources due to an historical spill, leak, or release of hazardous materials
into the environment. The Trustees’ evaluation is performed after the remedial action is
accomplished. With the comprehensive remediation on-going at Longhormn AAP and the Plant’s
proactive approach, the Trustees’ expressed that they do not anticipate any problems. Ms. King
stated that she would be the Trustees’ single point of contact for the Plant.

S. Trustees stated that they wanted to become members of the Longhorn AAP Team and would
be furnishing to the Plant a draft Memorandum of Understanding/Agreement. Longhom AAP
personnel made no commitments of any kind.

6. There being no further discussion, the mecting was adjourned.

Yolane Hartsfield
Project Manager, Tulsa District USACE



Barry R. McBee, Chairman
R. B. “Ralph” Marquez, Commissioner
John M. Baker, Commissioner
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Dan Pearson, Executive Director

TEXAS NATURAL RESOURCE CONSERVATION COMMISSION

Protecting Texas by Reducing and Preventing Pollution

April 14, 1997

CERTIFIED MAIL
James A. McPherson, Commander’s Representative Z 746 032 994
Longhorn/Louisiana Army Ammunition Plant RETURN RECEIPT REQUESTED
Attn: SIOLH-CR
P. O. Box 658

Doyline, LA 71023

Re: Longhorn Army Ammunition Plant
Group 2 - Landfill Site 16
Draft Work Plan (Part I) and Sampling and Analysis Plan (Part II)
Phase III Remedial Investigation/Feasibility Study and Groundwater Treatability Study

Dear Mr. McPherson:

The Texas Natural Resource Conservation Commission (TNRCC) staff has completed its review
of the above referenced document, which was received on March 18, 1997. Our comments are

enclosed. If you have any questions or comments regarding this matter, please call me at
(512) 239-2502.

Sincerely,

Deane oot

Diane R. Poteet, Project Manager

RI/FS II Unit

Superfund Investigation Section (MC-143)
Pollution Cleanup Division

Enclosure
cc: Chris Villarreal, EPA Region 6 (6SF-AT)

Yolane Hartsfeld, COE Tulsa District (CESWT-PP-EA)
Warren Sayes, COE Eastern Area Office (CESWF-AD-E)

P.0. Box 13087 ® Austin, Texas 78711-3087 ® 512/239-1000 ® Internet address: www.tnrcc.state.tx.us

printed on recycled paper using soy-based ink



318601
Longhorn Army Ammunition Plant/Group 2 - Landfill Site 16
Comments on the Draft Work Plan (Part I) and Sampling and Analysis Plan (Part II)
Phase III Remedial Investigation/Feasibility Study and Groundwater Treatability Study

Figure 4-1
1. This map is very difficult to read: too many details on one small portion of the map.

2. The symbol for the proposed piezometer nest location appears to be defined as a triangle
within a circle, not a solid-colored “donut” shape as presented in the legend.

3. Well 16WW19 has a solid-colored triangle for its symbol when it should be an uncolored
triangle for a deep well. There are no solid-colored triangles defined in the legend.

Table 3-1

1. What is meant by the column labeled “MCL”? Please either add a discussion in the text
regarding this column or please remove this column.

2. Vinyl Chloride has an MCL of 0.002, but is not listed on the table.
3. When there is not an MCL listed, what number will be used?

4.  Why are the soil, surface water and sediment regulatory limits listed in the column under
“MCL”? This column could be called “Regulatory Limit”.

5. Why use EPA’s “Soil Screening Levels” when they may not be the most conservative
number? The Texas Risk Reduction Rules (30 TAC 335 Subchapter S) are ARARs, and
should be considered. Why are Preliminary Remediation Goals (PRGs) not calculated?

Section 4

1. Section 4.2, page 4-3. First paragraph. Monitoring well 16WW 16 has no deep well
listed next to it on Figure 4-1. Do you mean 16WW15 or 16WW14 will have a deep well
next to it? Well 16 WW18 has the wrong symbol next to it - see above.

2. Section 4.5, page 4-5. The proposed ten shallow soil samples are not on Figure 4-1.
Please do not put their location on Figure 4-1. Instead, please place them on a separate
figure and show more details (geology, soil type, topography, drainage, etc.).

3. Section 4.6, page 4-5. What is the rationale for analyzing for VOCs, explosives, metals,
and anions once at the first, and then only sampling for VOCs and explosives the other
two times? What is the sampling rationale for the project?

Page 1 of 3
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(Site 16 Work Plan Comments Continued)

4.

Section 4.9, page 4-6. The piping system is considered a part of the tank system and
must have secondary containment. Please see the section on tank systems found at
30 TAC §335.152 (a) (8), which refers to 40 CFR Part 264 Subpart J. Please provide
plans for the extraction tank and piping system.

General

1.

How is it known that the detection limits are low enough without identifying ARARs and
deriving PRGs? Please provide in the work plan a table that shows for each constituent
the test method, the laboratory’s reporting limit, and the ARAR or PRG that will be used.

We believe that it is more cost effective if the lab is specifically informed what method it
should use to achieve the correct detection limit. For example, in Table 3.4-3 of
Sverdrup’s Draft Final Sampling and Data Results Report for the Phase 2, Group 2 Sites
Remedial Investigation, March 1996, the detection limit for lead in a geoprobe
groundwater sample (# 16PB04) was not low enough (>0.020 ug/L) to meet the health-
based limit for drinking water (0.015 ug/L). If this sample was to be used for comparison
purposes, it could not be used unless the sample was re-analyzed (within the holding time)
or it would have to be re-collected and analyzed.

The methods should be selected from the QAPP (or CDAP) based on what detection
limits are needed to achieve the ARARs and/or PRGs, and then the lab should be
instructed to use those methods. This would be the most cost effective way to proceed
because it eliminates having to re-run analyses and/or re-collect samples and run new
analyses if the initial analyses did not meet the ARARs/PRGs.

More reasons why the Army needs to identify ARARs/PRGs: Even though a risk

assessment will be performed, ARARs and PRGs need to be considered up front in the RI
process. First, an ARAR value may supersede a concentration that is calculated based on
risk. Second, the ecological and human health risk assessments occur later in the process,
so that PRGs for both are needed to be determined up front to ensure that detection limits
are low enough to provide data that will be useable in the risk assessment. This is
particularly important for two reasons: 1) the concentration of concern for ecological risk
may be different than the concentration for human health risk; and 2) if aquatic life
criteria are to be based on ecological rather than human heath risk, lower detection limits
may be required.

What is the treatability/feasibility study about? What parameters do you need to meet
your goals? How will you get your parameters?

Page 2 of 3
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(Site 16 Work Plan Comments Continued)

3.

Again, it is recommended that the Data Quality Objective process be used. See Guidance
Jor the Data Quality Objectives Process, USEPA QA/G-4, September 1994.

The TNRCC regulations found at 30 TAC §335.563 (e) require that media cleanup levels
be based on a future residential land use unless a person demonstrates, to the satisfaction
of the Executive Director, that another land use scenario is appropriate. A discussion
regarding criteria for justifying alternate land use is presented in Risk Assessment
Guidance for Superfund, Volume I, Human Health Evaluation Manual (EPA/540/1-
89/002) (RAGS), Chapter 6, Section 6.2.2. Supporting documentation, using the above-
referenced TNRCC regulations and EPA guidance, regarding the anticipated future land
use at the site must be submitted for consideration by the Superfund Investigation Section
so that we can reach agreement on this issue. Until such time that an agreement is
reached, the future land use is considered by default to be residential.

Page 3 of 3
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February 19, 1997

SIOLH-OR

. SUBJECT: Closurg of Sumps at ‘Longhorn Army Ammunition Plant .

‘Ms. Lila Beckley .

‘Texas Natural Resource Conservation Commission

. TNRCC MC-128 : ' '
Post Office Box 13087

. Austin, TX 78711-3087

‘Dear Ms. Beckley:. '

Waste water sumps at Longhorn Army Ammunition Plant have
‘been removed and properly disposed. As part of the removal
action, portions of drainage troughs were also removed and
. disposed. - : :

Remaining concrete drainage troughs and other related
components are to be investigated as part of the Phase II1I, Group
4 Remedial Investigation.. This investigation will include soil
and groundwater in the immediate area of the troughs and sumps.
Trough centents (i.e. dried sediment) ang surrounding soils will
be investigated for- indication of historical use related leaks or
spills. . '

The point of contact is Ms. Yolane Hartsfield, 918-663-7530.

Sincerely,

. Ah—-,ﬁlﬁ¢/4£;4~'—~
JAMES A. McPHERSON
. Commander’s Representative
CF: - N . '
TNRCC (Diane Poteet)

<'d cllS 65V 81€ ¥0 HIOIS WOYH WVED:8 L661-82-2
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Preface

This report includes a fact sheet, Technical Review Workgroup for Lead (TRW) Recommendations
Jor an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil along
with an Appendix, Equations and Rationale for Default Values Assigned to Parameters in the Slope
Factor Approach and Exposure Model for Assessing Risk Associated with Adult Exposures to Lead
in Soil, which discusses in greater detail the equations and parameters used in the methodology.
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1. INTRODUCTION

This report describes a methodology for assessing risks associated with non-residential adult
exposures to lead in soil. The methodology focuses on estimating fetal blood lead concentration in
women exposed to lead contaminated soils. This approach also provides tools that can be used for
evaluating risks of elevated blood lead concentrations among exposed adults. The methodology is
the product of extensive evaluations by the Technical Review Workgroup for Lead (TRW) which
began considering methodologies to evaluate nonresidential adult exposure in 1994 (Balbus-Komnfeld,
1994; U.S. EPA, 1994a). In 1995, the TRW reviewed a methodology developed by EPA Region 8
for deriving risk-based remediation goals (RBRGs) for nonresidential soil at the California Gulch NPL
site (U.S. EPA, 1995). A TRW committee on adult lead risk assessment was formed in January,
1996 to further develop the ideas and information gathered as part of these previous efforts into a
generic methodology that could be adapted for use in site-specific assessments.

This report provides technical recommendations of the TRW for the assessment of adult lead
risks using this methodology. An overriding objecti * in the development of this methodology was
the immediate need for a scientifically defensible approach for assessing adult lead risks associated
with nonresidential exposure scenarios. The TRW recognizes that other adult lead models may
provide useful information. In particular, models providing more detailed representations of lead
kinetics may be useful in supporting more detailed predictions about the time course of blood lead
concentrations among individuals who receive brief acute exposures to lead or whose exposures
otherwise change markedly with time. The methodology presented here uses a simplified
representation of lead biokinetics to predict quasi-steady state blood lead concentrations among
adults who have relatively steady patterns of site exposures (as described in this report). The TRW
believes that this approach will prove useful for assessing most sites where places of employment are
(or will be) situated on lead contaminated soils. This informatio:. is expected to promote consistency
in assessments of adult lead risks. The methodology described in this report is an interim approach
that is recommended for use pending further deve'opment and evaluation of integrated exposure
biokinetic models for adults. The TRW is undertaking review of other models and will provide
reviews on other approaches s appropriate. The Integrated Exposure Uptake Biokinetic (IEUBK)
Model for Lead in Children (U.S. EPA, 1994b,c) is the recommended approach for assessing
residential lead risks.

The recommended approach for assessing nonresidential adult risks utilizes a methodology
to relate soil lead intake to blood lead concentrations in women of child-bearing age. It is
conceptuaally similar to a slope factor approach for deriving RBRGs that had been proposed by
Bowers et al. (1994) and which was adapted for use at the California Gulch NPL site in Region 8
(U.S. EPA, 1995). This report describes the basic algorithms that are used in the methodology and
provides a set of default parameter values that can be used in cases where high quality data are not
available to support site-specific estimates. The rationale for each parameter default value is provided
in the Appendix.
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2. OVERVIEW OF THE APPROACH

The methodology described in this report relates soil lead concentrations to blood lead
concentrations in the exposed population according to the algorithms described below. Note that the
algorithms may consist of variables that include superscripts and/or subscripts. The convention
adopted in this report is to use superscripts as exponents (i.e., a mathematical operation), whereas
subscripts represent key words that provide additional information to distinguish between similar
variables. The basis for the calculation of the blood lead concentration in women of child-bearing age
is the algorithm given by Equation 1:

PbS-BKSF-IRg AFg EFg
AT

PbB

adult,central = PbBadull,O +

(Equation 1)

where:

PbB i et = Central estimate of blood lead concentrations (ug/dL) in adults (i.e., women of
child-bearing age) that have site exposures to soil lead at concentration, PbS.

PbB, g1, 0 = Typical blood lead concentration (pg/dL) in adults (i.e., women of child-bearing
age) in the absence of exposures to the site that is being assessed.

PbS = Soil lead concentration (ug/g) (appropriate average concentration for individual).

BKSF = Biokinetic slope factor reiating (quasi-steady sta.e) increase in typical adult blood
lead concentration to average daily lead uptake (ug/dL blood lead increase per
ng/day lead uptake).

IRy = Intake rate of soil, including both outdoor soil and indoor soil-derived dust (g/day)-

AFg = Absolute gastrointestinal absorption fraction for ingested lead in soil and lead in
dust derived from soil (dimensionless).

EF; = Exposure frequency for contact with assessed soils and/or dust derived in part from
these soils (days of exposure during the averaging period); may be taken as days
per year for continuing, long term exposure.

AT = Averaging time; the total period during which soil contact may occur; 365

days/year for continuing long term exposures.

The basis for the RBRG calculation is the relationship between the soil lead concentration and
the blood lead concentration in the developin,, fetus of adult women that have site exposures. As
a health-based goal, EPA has sought to limit the risk to young children of having elevated blood lead -
concentrations. Current Office of Solid Waste and Emergency Response (OSWER) guidance calls
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for the establishment of cleanup goals to limit childhood risk of exceeding 10 pg/dL to 5% (U.S.
EPA, 1994a). Equation 2 describes the estimated relationship between the blood lead concentration
in adult women and the correspohding‘QStﬁ percentile fetal blood lead concentration (PbB fetal, 0.95)s
assuming that PbB,,, ... reflects the geometric mezn of a lognormal distribution of blood lead
concentrations in women of child-bearing age. If a similar 95th percentile goal is applied to the
protection of fetuses carried by women who experience nonresidential exposures, Equation 2 can

be rearranged to reflect a risk-based goal for the central estimate of blood lead concentrations in adult
women using Equation 3:

_ . 1645 )
PbeetaI,OSS - PbBadult,cemraI GSDi.adllll Jfetal/maternal (Equatlon 2)
P b B _ Pbeetal. 0.95,goal .
adult,central,goal ~ 1645 (Equation 3)
GSDi.adldf ) Rfeml/matemal
where:

PbB sk contrat, g~ Goal for central estimate of blood lead concentration (ug/dL) in adults (i.e.,
women of child-bearing age) that have site exposures. The goal is intended to
ensure that PbBy qgs u G0€s not exceed 10 pg/dL.

- PbB ey 095,50u = Goal for the 95th percentile blood lead concentration (ug/dL) among fetuses
born to women having exposures to the specified site soil concentration. This
is interpreted to mean that there is a 95% likelihood that a fetus, in a woman who
experiences such exposures, would have a blood lead concentration no greater
than PbB.y o9s, gout (i-€., the likelihood of a blood lead concentration greater
than 10 ug/dL would be less than 5%,for the approach described in this report).

GSD;, sau

Estimated value of the individual geometric standard deviation (dimensionless);
the GSD among adults (i.e., women of child-bearing age) that have exposures to
similar on-site lead concentrations, but that have non-uniform response (intake,
biokinetics) to site lead and non-uniform off-site lead exposures. The exponent,
1.645, is the value of the standard normal deviate used to calculate the 95th
percentile from a lognormal distribution of blood lead concentration.

R tulmaera =  Constant of proportionality between fetal blood lead concentration at birth and
maternal blood lead concentration (dimensionless).
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The soil lead concentration associated with a given exposure scenario and PbB ;.1 gou €3N bE
calculated by rearranging Equation 1 and substituting PbB gy cenirat,goat 0T POB it centrat :

(PbBadult,central,goaI -P bB aduIt,O) - AT

RBRG = PbS = .
(BKSF- IRy AF¢ EFy) (Equation 4)

It is this form of the algorithm that can be used to calculate a RBRG where the RBRG represents the
soil lead concentration (PbS) that would be expected to result in a specified adult blood lead
concentration (PbB ,; cenra, gout) 804 corresponding 95th percentile fetal blood lead concentration

(PbB fia1 0,95, goa)-
Equations 1-4 are based on the following assun ptions:

1. Blood lead concentrations for exposed adults can be estimated as the sum of an
expected starting blood lead concentration in the absence of site exposure (PbB,qy, o)
and an expected site-related increase.

2. The site-related increase in blood lead concentrations can be estimated using a linear
biokinetic slope factor (BKSF) which is multiplied by the estimated lead uptake.

3. Lead uptake can be related to soil lead levels using the estimated soil lead
concentratior. (PbS), the overall rate of daily soil iiigestion (IR;), and the estimated
fractional absorption of ingested lead (AF5) The term "soil" is used throughout this
document to refer to that portion of the soil to which adults are most likely to be
-exposed. In most cases, exposure is assumed to be predominantly to the top layers of
the soil which gives rise to transportable soil-derived dust. Exposure to soil-derived
dust occurs both in outdoor and indoor environments, the latter occurring where soil-
derived dust has been transported indoors. Other types of dust, in addition to soil-
derived dust, can contribute to adult lead exposure and may even predominate in the
occupational setting; these include dust generated from manufacturing processes (e.g.,
grinding, milling, packaging of lead-containing material), road dust, pavement dust,
and paint dust. This methodology, as represented in Equations 1 and 4, does not
specifically account for site exposure to dusts that are not derived from soil. However,
the methodology can be modified to include separate variables that represent exposure
to lead in various types of dust. This approach is discussed in greater detail in the
Appendix. '

4, As noted above, exposure to lead in soil may occur by ingesting soil-derived dust in
the outdoor and/or indoor environments. The default value recommended for IR
(0.05 g/day) is intended for occupational exposures that occur predominantly indoors. -
More intensive soil contact would be expected for predominantly outdoor activities
such as construction, excavation, yard work, and gardening.

4
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5. A lognormal model can be used to estimate the inter-individual variability in blood lead
concentrations (i.e., the distribution of blood lead concentrations in a population of
individuals who contact similar environmental lead levels).

6. Expected fetal blood lead concentrations are proportional to maternal blood lead
concentrations.

The primary basis for using Equation 4 to calculate a RBRG is that fetuses and neonates are
a highly sensitive population with respect to the adverse effects of lead on development and that 10
ug/dL is considered to be a blood lead level of concern from the standpoint of protecting the health
of sensitive populations (U.S. EPA, 1986, 1990; NRC, 1993). Therefore, risk to the fetus can be
estimated from the probability distribution of fetal blood lead concentrations (i.e., the probability of
exceeding 10 pg/dL), as has been the approach taken for estimating risks to children (U.S. EPA,
1994a,c). Equation 4 can be used to estimate the soil lead concentration at which the probability of
blood lead concentrations exceeding a given value (c.g., 10 pg/dL) in fetuses of women exposed to
environmental lead is no greater than a specified v~ ue (e.g., 0.05).

The methodology can be modified to accommodate different assumptions or to estimate
RBRGs for different risk categories. For example, a RBRG could be estimated for risks to adults
(e.g., hypertension) by substituting an appropriate adult blood lead concentration benchmark.
Similarly, other exposure scenarios can be incorporated into the assessment. Alternative methods for
estimating soil lead risk by partitioning soil into outdoor soil and indoor dust components are
discussed in the Appendix.

Recommended default values for each of the parameters in Equations 1 - 4 are presented in
Table 1. These defaults should not be casually replaced with o*her values unless the alternatives are
supported by high quality site-specific data to which appropriate statistical analyses have been applied
and that have undergone thorough scientific review. Examples cf the output from the methodology
are presented in Figures 1 and 2, which show plots of the calculated PbBg,, 45 s a function of PbS
when different combinatio=s of default parameter values are used. The rationale for each default
value listed in Table 1 is summarized in the Appendix.
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1. Equations for the Adult Lead Model

The format of the equations used in the adult lead methodology follows the approach used
in the IEUBK Model for Lead in Children (IEUBK Model). Note that the equations may consist of
variables that include superscripts and/or subscripts. The convention adopted in this report is to use
superscripts as exponents (i.e., a mathematical operation), whereas subscripts represent key words
that provide additional information to distinguish between similar variables. The term "soil" refers
to that portion of the soil to which adults are most likely to be exposed. In most cases, exposure is
assumed to be predominantly to the top layers of the soil which gives rise to transportable soil-derived
dust. Exposure to soil-derived dust occurs both in outdoor and indoor environments, the latter
occurring where soil-derived dust has been transported indoors. Other types of d'st, in addition to
soil-derived dust, can contribute to adult lead exposure and may even predominate in some
occupational settings; these include dust generated from manufacturing processes (e.g., grinding,
milling, packaging of lead-containing material), road dust, pavement dust, an1 paint dust.

Etposure to lead from soil (direct ..nd through indoor soil-derived dust) and lead

intake: |
PbS - IR, - EF; .
INTAKE = (Equation A-1)
AT
INTAKE = Daily average intake (ir;gestion) of lead from soil taken over averaging time AT
(ng/day).

PbS = Soil lead concentration (1g/g) (appropriate average concentration for individual).
IR = Intake rate of soil, including outdoor soil and indoor soil-derived dust (g/day).
EF; = [Exposure frequency for contact with assessed soils and/or dust derived in part from

these soils (days of exposure during the averaging period); may be taken as days per
year for continuing, long term exposures.

AT = Averaging time; the total period during which soil contact may occur; 365 days/year
for continuing long term exposures.

Lead uptake:

UPTAKE = AF - INTAKE (Equation A-2)-
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UPTAKE = Daily average uptake of lead from the gastrointestinal tract into the systemic
circulation (pg/day).
AF; = Absolute gastrointestinal absorption fraction for ingested lead in soil and lead in dust

derived from soil (dimensionless).

Ceritral estimate of adult blood lead concentration:

PbB i cenwar = POB g + BKSF- UPTAKE (Equation A-3)

Central estimate of blood lead concentrations (ug/dL) in adults (i.e., women of -
child-bearing age) that have site ex; osures to soil lead at concentration, PbS.

PbB, 0 = Typical blood lead concentration (ug/dL) in adults (i.e., women of child-bearing
age) in the absence of exposures to the site that is being assessed.

BKSF Biokinetic slope factor relating (quasi-steady state) increase in typical adult blood

lead concentration to average daily lead uptake (pg/dL blood lead increase per
pg/day lead uptake).

i

Distributional model for adult blood lead:

In this methodology, variability in blood lead concentrations among a population is
mathematically described by a lognor:nal distribution defined by two parameters, the geometric mean
(GM) and the geometric standard deviation (GSD):

PbB,,, ~ Lognormal(GM,GSD)

PbB,,x = Adult blood lead concentration (which is a variable quantity having the specified
probability distribution).

GM = Geometric mean blood lead concentration (ug/dL) for adults having site exposure.
The central estimate of adult blood lead, PbB,, .ra, CONStructed in Equation A-3 is
treated as a plausible estimate of the geometric mean.

GSD = Geometric standard deviation for blood lead concentrations among adults having

exposures to similar on-site lead concentrations, but having non-uniform response
(intake, biokinetics) to site lead and non-uniform off-site lead exposures. The -
individual blood lead concentration geometric standard deviation, GSD,, is substituted
for GSD. As described below (Section 2 of the Appendix), GSD; is assumed to

A-4
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address sources of variability in blood lead concentrations among the exposed
population.

Parameter estimates for the geometric mean (GM) and geometric standard deviation (GSD) of the
lognormal distribution are described below. Note that blood lead concentrations for site exposures
can be quantified at any percentile of the population using these parameters. For example, the 95th
percentile blood lead concentration can be calculated by Equation A-4:

P bBadull,O.95 = PbB yiy centrat * GSDtL“S (Equation A-4)

PbB, gy 095 = 95th percentile blood lead concentration (ug/dL) among individuals having exposures
to the specified site soil lead concentrations. This is interpreted to mean that there is
2 05% likelihood that an adult exposed o the specified soil lead concentrations would
have a blood lead concentraticn less than or equal to PbB, 05 -

Distributional model for fetal blood lead:

P beelal = Rfetal/matcmal ’ PbBadull (Equation A-S)

Fetal blood lead concentration (ug/dL) (which, like PbB,,,, is a variable quantity

PbBg,, =

having the specified probability distribution).
Reumuema = Constant of ; oportionality between fetal and maternal blood lead concentrations.
PbB,,, = Adultblood lead concentration (ug/dL), estimated with parameters appropriate to

women of child bearing age.

Note that this relationship implies a deterministic (non-random) relationship between maternal and
fetal blood lead concentrations. This assumption omits a source of variability (varying individual-
specific ratios of fetal to maternal blood lead) that would tend to increase the variance of fetal blood
lead concentrations. The assumption of proportionality implies that fetal blood lead concentrations
also are lognormally distributed:

PbB,, ~ Lognormal(GM,GSD)

GM = Geometric mean blood lead concentration (ug/dL) for fetuses, equal t0 Ry ymaernar
multiplied by PbB, . ccnrar
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GSD = Geometric standard deviation of blood lead concentration among adults, GSD,
(Section 2 of the Appendix).

Similarly, percentiles of the fetal blood lead distribution can be estimated (for fetuses carried by
women exposed to the specified concentration of lead at the assessed site). For example:

PbB =R

fetal,0.95 fetal/maternal * PbB

adult,central

. GSD,.:‘G,:Z (Equation A-6)

PbBy09s = 95th percentile blood lead concentration (ug/dL) among fetuses born to women
having exposures to the specified site soil lead concentrations. This is interpreted to
mean that there is a 95% likelihood that a fetus born, in a woman who experiences
such exposures, would have a blood lead concentration no greater than PbBy, g05.

Note that when th : expressions for PbB,yy ceora » INTA. E, and UPTAKE (Equations .i-1, A-2 and
A-3) are substituted into Equation A-6, we obtain the complete expression for PbBy,, o5 that is
presented in the fact sheet (Overview of the Approach, Equations 1 and 2):

PbS-BKSF-IR .- AF .- EF
PbB =R -GSD."“’-[( s AFs EFy) + PbB

fetal0.95 = *fetalimaternal o T aauno| (Equation A-7)

!

Equation A-7 represents variability in blood lead concentration zrising from two main factors: 1)
exposure variables, including inter-individual variability in activity-weighted ingestion rates, and 2)
inter-individual variability in physiology, including factors affecting lead biokinetics.

2. Individual Blood Lead Geometric Standard Deviation (GSD)

The GSD; is a measure of the inter-individual variability in blood lead concentrations in a
population whose members are exposed to the same nonresidential environmental lead levels. Ideally,
the value(s) for GSD, used in the methodology should be estimated in the population of concern at
the site. This requires data on blood lead concentration and exposure in a representative sample of
sufficient size to yield statistically meaningful .estimates of GSD in subsamples stratified by
nonresidential exposure level. In the absence of high quality data for the site, GSD; may be
extrapolated from estimates for other surrogate populations. In making such extrapolations, factors
that might contribute to higher or lower variability in the surrogate population than among similarly
exposed individuals in the population of concern, should be evaluated. These factors include
variability in exposure (level and pathways), and biokinetics (see Section 6 of Appendix),
socioeconomic and ethnic characteristics, degree of urbanization and geographical location. Such

extrapolations, therefore, are site-specific and are a potentially important source of uncertainty in the -
methodology.
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GSD values measured in populations (GSD,) reflect the combined effect of 1) variability in

~ environmental concentration levels; and 2) activity-weighted exposures and lead biokinetics. Thus,

- estimates of GSD, can be considered a surrogate for estimating the GSD;. Site data on blood lead
concentrations collected from populations of varying homogeneity may be useful for establishing a
plausible range of values of GSD;, provided that the data are of adequate quality and can be stratified
by nonresidential exposure level. The lowest values of GSD, are expected among homogeneous
populations (e.g., individuals with similar socioeconomic and ethnic characteristics living within a
relatively small geographic area) exposed to a single, dominant source of lead (e.g., lead mining or
smelter sites). For example, a GSD, of 1.8 was recently calculated among adult women living in
Leadville, CO (U.S. EPA, 1995). This relatively low GSD is consistent with an analysis of blood lead
concentration data in mining communities in the United States and Canada, which suggest that GSD,
ranges from 1.6 - 1.8 at active mining sites where blood lead concentrations are less than 15 pg/dL
(U.S. EPA, 1992). By contrast, higher values of GSD, might be expected from a national survey.
Although lead exposures among the general population are likely to be more gre tly impacted by diet
than soil (e.g., compared with populations exposed at a waste site), the national population is very
heterogen-ous, in that it includes individuals witi: different socioeconomic and ethnic characteristics
living in distinct geographic areas.

The TRW has conducted a preliminary analysis of blood lead concentration data collected in
NHANES III Phase 1 from 1988 to 1991 and found that the GSD, for women ages 17 to 45 years
may range from 1.9 - 2.1 (Table A-1). Because of the complex survey design used in NHANES III
(e.g., large oversampling of young children, older persons, black persons, and Mexican-Americans),
this analysis used sampling weights included in the NHANES III Phase 1 data file to produce
population estimates for blood lead concentration. The weighting factor “WTPEXMH]1" was used
to reflect the non-random sampling of individuals in both the mobile examination units (MEC) and
the home examinations. The analysis did not account for th. design effects associated with the
selection of strata and primary sampling units (PSUs), which may result in an underestimation of
sampling variance. Since this bias is noi likely to greatly impact the GSD, (Brody, personal
communication), the amount of underestimation of the GSD, by the values given in Table A-1 is
likely to be small. Geometric mean blood lead concentrations listed in Table A-1 are within 0.2 pg/dL
of these reported in Brody et al. (1994). '

The TRW estimates that 1.8 - 2.1 is a plausible range for GSD, based on an evaluation of
available blood lead concentration data for different types of populations. In cases where site-specific
data are not available, a value within this range should be selected based on an assessment as to
whether the population at the site would be expected to be more or less heterogeneous than the U.S. -
population with respect to racial, ethnic, cultural and socioeconomic factors that may affect exposure.
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Table A-1. NHANES III Phase 1 Summary Statistics for Blood Lead Concentration Among U.S.
Women by Age and Ethnic/Racial Characteristics®.

Age Group Non-Hispanic White Non-Hispanic Black Mexican American
(years) No. GM_ GSD No. GM_ GSD No. GM_ GSD
20 - 49 728 1.9 1.90 622 2.3 2.01 729 2.1 2.10
50 - 69 476 3.2 1.88 256 4.2 1.80 255 3.3 2.12

> 69 562 3.5 1.82 135 4.1 1.86 - 75 29 2.03
20 + 1,766 2.4 2.01 1,012 2.7 2.07 1,059 2.3 2.14
17 - 45 742 1.7 1.89 658 2.1 1.98 763 2.0 2.10

"Analysis of data weighted by MEC and home weighting factor (WTPEXMH1), excluding samples

missing data on blood lead concentration or age. GM PbB (ug/dL) = exp(p,,); GSD PbB = exp(c,,).

3. Fetal/Maternal Blood Lead Concentration Ratio (R, ymatermal)

The TRW recommends a default value of 0.9 based on studies that have explored the relationship
between umbilical cord and maternal blood lead concentrations (Goyer, !990; Graziano et al., 1990).
The Goyer (1990) estimate of an average fetal/maternal blood lead concentration ratio of 0.9 is
supported by a large body of data that has been summarized in Agency documents (U.S. EPA, 1986,
1990). Graziano et al. (1990) compared maternal and umbilical cord blood lead concentrations at
- delivery in 888 mother-infant pairs who were between 28 and 44 weeks of gestation. The relationship
was linear with a slope of 0.93 pg/dL cord blood per pg/dL maternal blood; the correlation
coefficient was 0.92. The slope 0f 0.93 ﬁ'om the Graziano et al. (1990) study supports 0.9 as a point
estimate for R.ymuemat:

Although average fetal/maternal blood lead concentration ratios, as reflected in cord blood, tend
to show consistent trends (Goyer, 1990; Graziano et al., 1990), the trends may not reflect significant
inter-individual variability in maternal and possibly fetal blood lead concentrations due to
physiological changes associated with pregnancy. For example, mobilization of bone lead stores
during pregnancy may be more substantial in some women, and iron and calcium deficiency
associated with poor nutritional status, as well as pregnancy, may enhance gastrointestinal absorption
of lead (U.S. EPA, 1990; Franklin et al., 1995). Cdnversely, matermal blood lead concentration may
decrease during the later stages of pregnancy because of the dilution effect associated with a 30% rise
in plasma volume, as well as an increased rate of transfer of lead to the placenta or to fetal tissues
(Alexander and Delves, 1981). These changes may give rise to fetal/maternal blood lead
concentration ratios that are different from 0.9.

| 4. Baseline Blood Lead Concentration (PbB, )

The baseline blood lead concentration (PbB,,,, ;) is intended to represent the best estimate of a

reasonable central value of blood lead concentration in women of child-bearing age who are not
exposed to lead-contaminated nonresidential soil or dust at the site. In this analysis, geometric mean

blood lead concentrations are used for this purpose. Ideally, the value(s) for PbB,,, used in the

A-8

\
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methodology should be estimated in the population of concern at the site. This requires data on blood
lead concentrations in a representative sample of adult women who are not exposed to nonresidential
soil or soil-derived dust at the site, but who may experience exposures to other environmental sources
of lead that are similar in magnitude to exposures experienced by the population of concern. This
would include exposure to lead in food and drinking water as well as residential soil and dust (dust
derived from soil and all other non-site related sources). The sample must be of sufficient size to
yield statistically meaningful estimates of PbB, .

In the absence of high quality data for the site, PbB,,,, , may be extrapolated from estimates for
other surrogate populations that would be expected to have a similar PbB,,, , distribution as that of
the population of concern. In'making such extrapolations, factors that might contribute to differences
between the geometric mean PbB,,,, , in the surrogate population and population of concern should
be evaluated. These factors include differences in the residential exposure (level and pathways),
socioeconomic, ethnic and racial demographics, housing stock, degree of urbanization, and
geographical location. Such extrapolations, therefore, are site-specific. ‘

In cases where site-specific extrapolations from surrogate populations are not feasible, the TRW
recommends 1.7-- 2.2 pg/dL as a plausible range, based on the results of Phase 1 of the NHANES
III as reported by Brody et al. (1994). Table A-2 summarizes the analysis of blood lead
concentrations from a sample of 2,083 women ages 20 - 49, and stratified into the three ethnic and
racial categories.

Table A-2. NHANES Il Phase 1 Summary Statistics for Blood Lead
Concentration Among Different Populations of U.S. Women Ages 20 - 49 (Brody

et al., 1994).
Population No. GM (95% CI) |
Mexican American women 732 20(1.7-25)
non-Hispanic black women 623 22(2.0-25)
non-Hispanic wﬁ&e women 728 1.7(1.6-1.9)
Total 2,083

The TRW recommends that the estimates from Table A-2 be used in combination with data on the
ethnic and racial demographics of the population of concern to select the most appropriate point
estimate from within the plausible range of 1.7 - 2.2 pg/dL. For example, if the population at the site
was predominantly Mexican American, 2.0 pg/dL might be selected as the point estimate. The
plausible range is based on surveys of large samples of the national population and may not
encompass central tendencies estimated from smaller regional or site-specific surveys, either because
of bias associated with the smaller sample or because of real differences between the surveyed
population and the national population. This needs to be evaluated in deciding whether or not to use
data from small surveys that yield point estimates for PbB,,,, , that fall outside of the plausible range.
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S. Biokinetic Slope Factor (BKSF)

The BKSF parameter relates the blood lead concentration (ug Pb/dL) to lead uptake (ug
Pb/day). The TRW recommends a default value of 0.4 pg Pb/dL blood per pg Pb absorbed/day for
the BKSF parameter based on data reported by Pocock et al. (1983) on the relationship between tap
water lead concentrations and blood lead concentrations for a sample of adult males, and on
estimates of the bioavailability of lead in tap water (see Section 6 of the Appendix).

Pocock et al. (1983) analyzed data on lead concentrations in first draw tap water and blood
lead concentrations in a population of 910 adult males. A linear model imposed on the data yielded
a slope of 0.06 (ug/dL per pg/L first draw water) for water lead concentrations equal to or less than
100 pg/L (a lower slope was applied to the data for higher water concentrations). Pocock et al.
(1983) also obtained data on lead concentrations in flushed water (and "random daytime") samples,
in addition to first draw samples. Given the following assumptions, it is possible to derive a slope
factor for ingested water lead (INGSF) from the Poco~k et al. (1983) data:

 The lead concentration of flushed water was 25% of the concentration of first draw water
(Cp1e=0.25) (U.S. EPA, 1995).

» Daily water intake consisted of 30% first draw and 70% flushed (F,,, = 0.3, F;=0.7) (U.S.
EPA, 1992).

* Daily water ingestion (including tap water and beverages made with tap water) was 1.4
L/day (IR, = 1.4) (U.S. EPA, 1989).

1

Based on the above assumptions, a INGSF of 0.09 pg/dL per pg ir..ake/day is estimated as follows:

INGSF = 0.06 (Equation A-8)
- IRy (Fy, +(Cpyy FY)
INGSF = 0.06
1.4-(03 +(0.25- 0.7))
INGSF = 0.09

This suggests that the product of the BKSF, reflecting the slope for absorbed rather than ingested
lead, and the absorption factor for lead in drinking water (AF,,) should be approximately 0.09 if it is
to match the estimate of INGSF based on the Pocock et al. (1983) study:

INGSF = 8KSF - AF, (Equation A-9)
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Values of AF,, within the range 0.20 - 0.25 would correspond to a range for BKSF of 0.36 - 0.45,
or approximately 0.4 ug/dL per pg/day (rounded to one significant figure). A range of 0.20 - 0.25
for AF,, is supported by data from numerous lead bioavailability studies (see Section 6 of the
Appendix for a more detailed discussion of these studies).

The above estimate of 0.4 pg/dL per pg/day for the BKSF can be compared with the
approach described by Bowers et al. (1994), who used the same data set along with different
assumptions and arrived at essentially the same estimate of the BKSF, 0.375 or approximately 0.4
pg/dL per pg/day. Bowers et al. (1994) assumed a daily tap water intake of 2 L/day and 8%
absorption of lead ingested in tap water; and did not make adjustments for a mixture of first draw and
flushed water intake in the Pocock et al. (1983) study.

Several uncertainties should be considered in applying the default vclue of 0.4 pg/dL per
pg/day to any specific population. Since it is based on the Pocock et al. (1983) data, it represents
an extrapolation from adult men to women of - hild bearing age. Physiological changes associated
with pregnancy may affect the value of the BKSF (see Section 6 of the Appendix); therefcre, some
uncertainty is associated with applying the default value to populations of pregnant women.

An additional uncertainty concerns the assumption of linearity of the relationship between lead
intake and blood lead concentration. The Pocock et al. (1983) study provides data on a large sample
population of adult men whose members were exposed to relatively low drinking water lead levels;
898 subjects (97%) were exposed to first draw water lead concentrations less than 100 pg/L and 473
(52%) to 6 ug/L or less. A smaller study of adult women exposed to higher concentrations was
reported by Sherlock et al. (1982, 1984); dut of 114 subjects, 32 (28%) had flush drinking water lead
concentrations less than 100 pg/L and only 13 (11%) less than 1C pg/L. Sherlock et al. (1982, 1984)
used a cube root regression model, rather than a linear model, to describe the relationship between
drinking water and blood lead concentration. Given the much larger sample size in the Pocock et al.
(1983) study, particularly towards the low end of the distribution for water lead concentration,
greater confidence can be placed in the estimated slope of the linear regression model from the
Pocock et al. (1983) study than in the cube root regression model of Sherlock et al. (1982, 1984).
Nevertheless, it is useful to compare the output of the two models because they were applied to the
different sexes and because they differ so fundamentally in the treatment of the tlood lead - water lead
slope; the slope is constant in the linear model and decreases in the cube root model as water lead
concentration increases. Figure A-1 compares the output of the two models and shows the output
of a linear regression of the unweighted output of the Sherlock et al. (1984) model. Three
observations can be made from this comparison that are relevant to the BKSF:

1. Both the Pocock et al. (1983) and Sherlock et al. (1984) models predict higher blood
lead concentrations than would be expected in the average U.S. population today as
suggested from NHANES III. This is indicative of higher lead intakes in the study
populations which may have contributed to the apparent nonlinearities observed (e.g.
above 100 pg/L in Pocock et al.(1983) and at lower concentrations in Sherlou et al.
(1984).

2. The cube root regression model of Sherlock et al. (1984) predicts lower blood lead
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concentrations than the linear model of Pocock et al. (1983). This may reflect greater
lead intakes from sources other than drinking water in the Pocock et al. (1983)
population (see Section 6 of the Appendix for further discussion).

The linear approximation of the Sherlock et al. (1984) and the linear model from
Pocock et al. (1983) have similar slopes; 0.08 and 0.06 pug/dL per pg/L, respectively.
Thus, although the Sherlock et al. (1984) study casts some degree of uncertainty on
the assumption of linearity of the blood lead - drinking water lead relationship both
at low (<10 pg/L) and high (> 100 pg/L) tap water lead concentrations, a linear
model with a constant slope of 0.06 pg/dL per pg/L appears to approximate the
output of the nonlinear model of Sherlock et al. (1984) reasonably well for water lead
concentrations less than100 pg/L.
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Figure A-1. Comparison of linear model of Pocock et al. (1983) with cube root model of Sherlock
et al. (1984) and a linear model imposed on the unweighted output of the Sherlock model over the
water lead range 0 - 100 ug/L (linear Sher84). The slope of the linear Sher84 model is 0.08 pg/dL

per ug/L. The slope of the Pocock et al. (1983) model is 0.06 pg/dL per pg/L.
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Experimental data on the pharmacokinetics of lead in adult humans support the default value
of 0.4 (ng/dL per pg/day absorbed lead) for BKSF estimated from Pocock et al. (1983). Several
distinct kinetic pools of lead are evident from observations of the rate of change of blood lead isotope
with time after a period of daily dosing in which lead is abruptly terminated (Rabinowitz et al., 1976).
A rapid exchange pool, denoted pool 1, includes the blood and a portion of the extracellular fluid,
and is the physiological pool from which urinary and hepatobiliary excretion of blood lead occurs.
Several estimates of the size of pool 1 (V,)and the residence times for lead in pool 1 (T,) have been
derived from experiments in which human subjects were administered tracer doses of stable isotopes
of lead from which pool 1 clearances (C,) have been estimated; these estimates are summarized in

Table A-3.

Table A-3. Summary of Experimental Studies with Humans to Assess Clearance Rates of
Lead from Blood and Extracellular Fluid.

Subject \'A T,® T, c’ Reference
(dL) (day) (day)  /dI /day)
A 77 34 24 2.3 Rabinowitz et al.,, 1974
B 115 50 35 2.3
A 74 34 24 22  Rabinowitz et al.,, 1976
B 100 40 28 2.5
C 101 37 26 2.7
D 99 40 28 2.5
E 113 27 19 4.2
ACC 70° 29 20 24  Chamberlain et al,, 1978
DN 94° 39 27 2.4
PL 8s° 40 28 2.1
ACW 94° 48 33 2.0
MJH 9T° 41 28 2.4
ANB 95° 40 28 2.4
Mean+SD 93+14 38+6 27+4 25205

*The reported volume of pool 1, which refers to blood and rapidly exchangeable extracellular fluid

compartment.

® The reported residence time for lead in pool 1.

“The half life of lead in pool 1; T, = (T,) x In(2).

“Clearance of lead from pool 1; C, = V,/T,.
‘Estimated assuming V, = V,, ., x 1.7 (Rabinowitz et al., 1976).
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The above experiments support a value for C, of 2.5 dL/day. At steady state, the clearance is
equivalent to the rate of uptake of lead into pool 1 per unit of blood lead concentration (ug/day per
pug/dL). Theoretically, this should correspond to a slope factor of 0.40 pg/dL per pg/day absorbed
lead (1.¢., the reciprocal of the clearance estimate). Thus, the default value for the BKSF parameter
of 0.4 ug/dL per pg/day absorbed lead derived from the population survey data of Pocock et al.
(1983) is consistent with the clearance estimates from experimental studies.

6. Soil Lead Absorption Factor (AF)

The AF; parameter is the fraction of lead in soil ingested daily that is absorbed from the
gastrointestinal tract. The TRW recommends a default value of 0.12 based on the assumption that
the absorption factor for soluble lead (AF,,4.)is 0.2 and that the relative bioavailability of lead in
soil compared to soluble lead (RBF, y, ) 1S 0.6:

AFg = AF,,,, * RBr (Equation A-10)

soillsolul le

AFg =02 - 0.6 = 0.12

The default value of 0.2 for AF,,,, in adults represents a weight of evidence determination based on
experimental estimates of the bioavailability of ingested lead in adult humans with consideration of
three major sources of variability that are likely to be present in populations, but are not always
represented in experimental studies; these are variability in food intake, lead intake, and lead form and
particle size. /

Effect of food on lead bioavailability. The bioavailability of ingested soluble lead in adults
has been found to vary from less than 10% when ingested with a meal to 60 - 80% when ingested
after a fast (Blake, 1976; Blake et-al,, 1983; Blake and Mann, 1983; Graziano et al., 1995; Heard and
Chamberlain, 1982; James et al., 1985; Rabinowitz et al., 1976, 1980). The general consensus is that
constituents of food in the gastrointestinal tract decrease absorption of ingested lead, although the
exact mechanisms by which this occurs are not entirely understood. Lead intake within a population
would be expected to occur at various times with respect to meals. Therefore, the central tendency
for lead absorption would be expected to reflect, in part, meal patterns within the population and to
have a value between the experimentally determined estimate for fasted and fed subjects.

An estimate of a "meal-weighted" AF,,,,. can be obtained from the data reported by James
et al. (1985) and certain simplifying assumptions. James et al. (1985) assessed the effects of food on
lead bioavailability by measuring the fraction retained in the whole body of adult subjects 7 days after
they ingested a dose of radioactive lead either after a fast or at various times before or after a meal.
The total lead dose was approximately 50 pg (fasted) - 100 pg (with food). Lead retention was 61
% 8.2 (SD)% when lead was ingested on the 12th hour of a 19-hour fast and decreased to 4% - 16%
when lead was ingested between 0 and 3 hours after a meal; retention was further reduced (3.5 +
2.9%) when lead was ingested with a meal (breakfast) (the bioavailability may have been more than
these retention estimates since some absorbed lead would have been excreted during the 7 day
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interval between dosing and measurement of whole-body lead). Since ingested material may be
retained in the human stomach or at least 1 hour (Hunt and Spurrel, 1951; Davenport, 1971), lead
bioavailability also may be reduced when lead is ingested 1 hour before a meal. The average “meal-
weighted” bioavailability can be estimated based on the average number of waking hours during the
day, the number of meals eaten, the bioavailability of lead ingested within 1 hour before a meal, the
bioavailability of lead ingested within 0 to 3 hours after a meal, and the bioavailability of lead at other
times during the day. For example, if it is assumed that people eat three meals each day and, based
on the James et al. (1985) study, the bioavailability of lead ingested within 1 hour before a meal or
0 to 3 hours after a meal is approximately 0.1, and the bioavailability of lcad ingested at all other
times in a 16 hour day is 0.6, then the average "meal-weighted" bioavailability during a 16 hour day
is approximately 0.2:

(0.1 - 12 hrs) + (0.6 - 4 hrs) _ 0.2
16 hrs ’

3

This example suggests that the use of 0.2 as a default value for AF,,,, is plausible for
populations in which soil lead intake occurs throughout the day, interspersed with meals. This may
not apply to all members of a population. For example, the average bioavailability would be higher
if less than three meals were consumed each day (e.g., using a similar calculation it can be shown that
the average bioavailability for one meal each day would be 0.5). Average bioavailability also may be
greater than 0.2 if lead intake was to occur predominantly in the early morning, before the first meal
of the day.

Although lead bioavailability may be lower in individuals whose soil lead ingestion coincides
with meals, the TRW cautions against the use of a valuc less thar. 0.2 for several reasons. Iron and
calcium deficiency associated with poor nutritional status may enhance absorption (U.S. EPA, 1990).
In addition, numerous factors may affect the absorptio.., distribution, excretion, and mobilization of
lead during pregnancy: increased plasma volume (i.e., hemodilution); decreased hematocrit, previous
exposure history of the mother (i.e., bone lead sequestrat.on); changes in nutritional status; significant
loss of body weight or depletion of fat stores; hormonal modulation; age; race; administration of
drugs; and illness (Silbergeld, 1991). There is likely to be significant inter-individual variability in
these factors, and studies of women at different stages of pregnancy have not shown clear trends in
effects on blood lead concentration (Gershanik et al., 1974; Alexander and Delves, 1981; Baghurst
et al., 1987; Silbergeld, 1991). While there is evidence to support 0.2 as a reasonable estimate of
AF, ... for women of child-bearing age, there is still some basis for concern regarding potentially
elevated absorption during pregnancy. However, a potential increase in lead absorption during
pregnancy would be expected to occur dynamically with changes in bone mobilization, blood volume
and glomerular filtration rate. Thus, the TRW cautions against adjusting the value for AF, . (or
BKSF) based on assumptions regarding the effects of pregnancy on blood lead concentration.

Nonlinearity in blood lead concentration. Another reason for caution in adopting values
for AF, .. less than 0.2 derives from uncertainty about the relationship between blood lead

concentration, lead intake, and lead absorption. Several studies have shown that the relationship-

between environmental lead levels (e.g., drinking water lead concentration) and blood lead
concentration is nonlinear and suggest the possibility that fractional absorption of ingested lead is
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dose-dependent, and decreases as lead intake (and blood lead concentration) increases. Pocock et
al. (1983) reported a nonlinear relationship between blood lead concentration and water lead that
could be approximated by two linear equations: a slope of 0.06 pg/dL per pg/L was estimated for
water lead concentrations equal to or less than 100 ng/L and a slope of 0.01 was estimated for water
lead concentrations above 100 pg/L. Sherlock et al. (1982, 1984) used a cube root regression model
to relate blood and water lead concentrations; however, over the range of water lead concentrations
of 100 ug/L or less, the slope of 0.06 pg/dL per ug/L water lead from Pocock et al. (1983)
approximates the relationship observed in the Sherlock et al. (1982, 1984) study (Figure A-1). The
linear relationship between water lead and blood lead in the Pocock et al. (1983) study extends from
a blood lead concentration range of 14 to 20 pg/dL. Based on these data, the value of AF, . of 0.2
may be considered a reasonable default estimate if applied to exposure scenarios in which the
estimates of blood lead concentration do not exceed 20 pug/dL. At blood lead concentrations greater
than this, absorption of soluble lead may be less than the default value.

An appropriate value of AF, . also can be supported by estimating the range of daily lead
intake that is likely to result in a linear relationship retween intake and blood lead concentration.
Daia represented in Figure A-1 suggest that if water lead concentrations are less than 100 pg/L, the
blood lead - water lead relationship is approximately linear. If assumptions regarding the magnitude
of first draw and flushed water intakes and lead concentrations are applied (see Equations A-8 and
A-9 and discussion of BKSF), a first draw water lead concentration of 100 pg/L in the Pocock et al.
(1983) study represents a water lead intake of approximately 70 pg/day:

100+ 1.4 (0.3 +(0.25-0.7)) = 70
/

We do not know with certainty the total lead intake in che Pocock et al. (1983) population,
although we can be certain that it exceeded the above estimated intake from drinking water since
intake from diet and other sources, including occupational, would have occurred; this is consistent
with the higher blood lead concentrations that were observed in the male population. Sherlock et
al. (1982) estimated that, in t* =ir study population of adult women, the dietary contribution to total
lead intake was equal to that from drinking water when the water lead concentration was 100 ng/L,
and that the contribution of lead from sources other than diet and water was very small. If the.same
assumption is applied to the Pocock et al. (1983) study, it is likely that total lead intake in the male
population was at least 140 pg/day (70 pg/day from drinking water and 70 pg/day from diet; the
Pocock et al., 1983 study included 40 households from the Sherlock et al., 1982 study site), and may
have been higher because of occupational exposure in the male population. A crude estimate of the
relative magnitudes of the non-water lead intakes in the two studies can be obtained by comparing
the predicted water lead concentration required to achieve the same blood lead concentration in the
two populations. For example, a water lead concentration of 100 ng/L corresponded to a predicted
blood lead concentration of approximately 18 pg/dL in the female population (Sherlock et al., 1984);
the same blood lead concentration corresponded to a water lead concentration of 50 pg/L in the male
population (Poccck et al., 1983). Therefore, the non-water lead intakes in the male population may
have been twice that in the female popul tion. If it is assumed that drinking water and diet
contributed equally to lead intake in both studies, then a drinking water lead concentration of 100
Hg/L in the Pocock et al. (1983) study translates to a total lead intake of approximately 300 ug/day:

A-17



195 HEF8

Iro!al = Iwater + Idiet * Iother (Equation A‘ll)

I

total

= 70 + 70 + 140 = 300 pgl/day

Thus, the departure from linearity observed in the Pocock et al. (1983) study may have occurred at
lead intakes at or above 300 pg/day. In the various experimental assessments of lead bioavailability,

. subjects ingested lead in amounts that varied among the studies but were all within the range 100 -

300 pg (Blake, 1976; Blake et al., 1983; Blake and Mann, 1983; Graziano et al., 1995; Heard and,
Chamberlain, 1982; James et al., 1985; Rabinowitz et al., 1976, 1980), which is within the
approximate linear range, if the extrapolation from the Pocock et al. (1983) and Sherlock et al. (1982)
studies is reasonable. Based on these considerations, the value of AF,, of 0.2 is considered to be
a reasonable default value if applied to exposure scenarios in which lead intakes are less than 300
pg/day. At intakes greater than this, absorption of soluble lead may be less than the default value;
however, it can be similarly argued that, based on the S :zriock et al. (1984) regression model, the
default AF, ,,, may underestimate absorption by some d=gree at low exposures.

Et.ect of lead form and particle size on lead bioavailability. The default value of 0.2 for
AF, ... applies to soluble forms of lead in drinking water and food and would be expected to
overestimate absorption of less soluble forms of lead in soil. Experimental studies have shown that

the bioavailability of lead in soil tends to be less than that of soluble lead. Weis et al. (1994) assessed

the relative bioavailability of lead in soil compared to water soluble lead (acetate) in immature swine
and estimated that the relative bioavailability of lead in soil from Leadville, CO was 0.6 to 0.8. Ruby
et al. (1996) reported estimates of the relative bioavailability of lead in a variety of soils from mining -
sites and smelters as assessed in the Sprague-Dawley rat; the est'mates ranged from 0.09 to 0.4.
Maddaloni et al. (1996) reported preliminary data from a study in which 6 fasted human subjects were
administered a si: gle dose of lead-contaminated soil. The dose was 250 pg lead normaiized to a 70
kg body weight; the concentration of lead in the soil was 2850 ug/g and the amount of soil
administered to each subject was genezally a little less than 100 mg. The average estimate of lead -
absorption in the six subjects was 26%. If the absorption factor for soluble lead in fasted adults is
assumed to be 0.6 (James et al., 1985), then the Maddaloni et al. (1996) estimate suggests a relative
bioavailability of 0.5 (i.e., 0.3/0.6) for lead in soil.

Based on the above evidence, the TRW considers 0.6 to be a plausible default point estimate
for the relative bioavailability of lead in soil compared to soluble lead (RBF z,qe) When site-specific
data are not available. Such data are highly desirable as variation in relative bioavailability is expected
for different species of lead and different particle sizes (Barltrop and Meek, 1975, 1979), both of
which may vary from site to site. For example, the bioavailability of metallic lead has been shown to
decrease with increasing particle size (Barltrop and Meek, 1979), therefore, the default value for
RBF, s May Overestimate absorption of lead if applied to soils contaminated with large lead
particles such as firing range debris or mine tailings. Here again, the TRW cautions against the use

of a lower value for the RBF,, .., unless it can be supported by experimental assessments of
relative bioavailability.
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The default value of 0.6 for RBF, ., coupled with the default value of 0.2 for AF,
yields a default value of 0.12 for AF; (0.6 - 0.2). The TRW considers 0.12 to be a plausible point
estimate for the absorbed fraction of ingested soil lead for use in assessments in which site-specific
data on lead bioavailability are not available. The default value of 0.12 takes into account
uncertainties regarding the possible nonlinearity in the relationship between lead intake and absorption
and should be adequately protective in scenarios in which predicted blood lead concentrations are less
than 20 pg/dL. The use of the default value for populations that have substantially higher blood lead
concentrations may result in an overestimate of lead uptake, and conversely, lead uptake may be
underestimated at lower exposures.

7. Daily Soil Ingestion Rate (IR)

The TRW recommends a default value of 0.05 g/day as a plausible ;oint estimate of the
- central tendency for daily soil intake from all >ccupational sources, including soil in indoor dust,
resulting fi om non-contact intensive activities. This wot Id include exposures that are predominantly
indoors. More intensive soil contact would be expecteu for predominantly outdoor activiiies such
as construction, excavation, yard work, and gardening (Hawley, 1985). Site-specific data on soil
contact intensity, including potential seasonal variations, should be considered in evaluating whether
or not the default value is applicable to the population of concern and, if not, activity-weighted
estimates of IR that more accurately reflect the site can be developed.

In adopting the single IR parameter to describe all sources of ingested soil, the methodology
remains consistent with recommendations of the Superfund proyram and their implementation for risk
assessment; specifically, the 0.05 g/day value used for adult soil ingestion addresses all occupational
soil intake by the individual, whether directly from soil or indirectly through contact with dust (U.S.
EPA, 1993). This value specifically applies to the assessment of soil lead risk, and not risks
associated with non-soil sources of lead in dust. In making soi! ingestion exposure estimates under
the Risk Assessment Guidelines for Superfund (RA7S) framework, no specific assumptions are
needed about the fraction of soil intake that occurs through dust.

An alternative approach was needed in the IEUBK Model because childhood lead exposures
are often strongly influenced by indoor sources of '2ad in dust (e.g., indoor paint) (U.S. EPA, 1994b).
In a situation where indoor sources of dust contamination are important, an exposure estimate that
addresses only soil exposures (including the soil component of dust) would be incomplete. The
IEUBK Model assigns separate values to outdoor soil and total indoor dust ingestion and partitions
the indoor dust into soil-derived and non-soil-derived sources. At a minimum, paired soil and indoor
dust samples should be collected to adequately characterize exposure to lead where indoor sources
of dust lead may be significant.

Alternate method for calculating soil and dust ingestion as separate exposure pathways.
In this alternate approach, separate estimates are made of lead intake from the direct ingestion of
outdoor soil and from the ingestion of indoor dust (which may contain lead from soil and as well as
from indoor sources such as deteriorated lead based paint). Exposure to lead from soil (outdoor
contact) can be calculated using Equation A-12, while exposure to lead from indoor dust can be
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calculated using Equation A-13.

PbS- IR - EF,
INTAKE, ,i00rs = S-‘;‘;‘"’" e (Equation A-12)
: PbD - ‘,RD indoors EFSire .
INTAKE), . joors = ’AT (Equation A-13)

INTAKE; w00 = Daily average intake (ingestion) of lead from soil ingested outdoors
(ng/day).

INTAKEp, ini00rs = Daily average intake (ing ‘stion) of lead from dust ingested indoors
(ug/day).

PbS = Soil lead concentration (ug/g) (average concentration in assessed
individual exposure area).

PbD = Indoor dust lead concentration (pg/g).
IR, outdoors = Intake rate (ingestion) of outdoor soil (g/day).
/l

IRp, indoors = Intake rate (ingestion) of indoor dust (g/day).

EFg,, = Exposure frequency at site {days of exposure during the averaging
period); may be taken as days per year for continuing, long term
exposures.

AT = Averaging time, the total period during which the assessed

exposures (from all sources) occur (days). May be taken as 365
days per year for continuing, long term exposures.

Note that, in Equations A-12 and A-13, exposure frequency refers to the number of days that an
individual is present at the site and does not partition between periods of indoor and outdoor
exposutes. The intake rate is a long term average value appropriate for that media and is influenced
by both the duration of outdoor (or indoor) exposures and the intensity of those exposures.

Calculation of IRg o400, ANd IRy (400r, from total intake of soil and dust (IRg,p).
Intermediary calculations may be needed to generate estimates of the parameters in the intake
equations. An estimate of the total intake of soil and dust materials (IR;,,) serves as a starting point.
Note that IR;,;, differs from IR; which was discussed above, because IRs,y, includes not only the
total mass of soil ingested (both directly and as a component of indoor dust), but also the ingested
mass of non-soil derived dust components including various materials of indoor origin. Since a
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substantial fraction of the mass of indoor dust comes from sources other than outdoor soils, an
estimate of IR, will be higher than the corresponding estimate of IRg  Secondly, an estimate of the
fraction the total soil and dust intake that is ingested directly as soil is needed (Weighting, ;). This
estimate needs to take into account the intencity and duration of the outdoor soil intake and the
indoor dust intake. Equations A-14 and A-15 can be used to derive media-specific ingestion rates
from IR;,,, and Weighting, ;.

IR puidoors = Weighting - IR (Equation A-14)
IR ingoors = (1-Weighting, ) - IR, (Equation A-15)
Weighting,; = Fraction of total soil and dust intake that is directly ingested as soil
(dimensionless).

Rs.p

Total daily average intake of outdoor soil and indoor dust (all dust
components) (g/day).

Data are needed to generate separate estimates of the concentrations of lead in outdoor soil and in
indoor dust. A site assessment using this alternate methodology would generally be based on direct
measurement data for both soil and dust at the facilities of concern. For comparison with exposure

estimates based on total soil ingestion (the primary approach presented in this paper), Equation A-16
may be utilized to estimate the ratio of dust lead concentration to soil lead concentration.

PbD = PbS- K, (Equation A-16)

Ky = " Ratio of inc.or dust lead concentration to soil lead concentration (dimensionless).

Assuming that the same absorption fraction is applicable to both soil and dust, Equation A-17 may
be used to estimate the uptake of lead from these two sources.

UPTAKE = AFgy (INTAKE inors * INTAKE, o) (Equation A-17)

UPTAKE = Daily average uptake of lead from the gastrotintestinal tract into the systemic
circulation; soil and dust sources (pg/day).

AFgp, = Absolute gastrointestinal absorption fraction for ingested lead in soil and dust
(dimensionless).

Comparison of lead intake estimated from principal and alternate approaches. It is
helpful to compare exposure estimates derived using our principal approach based on total soil intake
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(including soil present in ingested dust) with the results of the disaggregated pathway analysis for soil
and dust. We will consider the case in which there are not important indoor sources of lead in dust.
We can then compare the total lead intake estimates from the two approaches.

Under the model based on total soil ingestion (which we re-label as IR, for clarity):

PbS ) IRS. total )
AT

EF

INTAKE = Site (Equation A-18)

By contrast, using the disaggregated soil and dust model, Equations A-14, A-15, A-16, and A-18 may
be combined to give Equation A-19:

_ FbS-IR, - (Weighting,,, +K - (1-Weighting, 3)-EF
INTAKE = s.p" (Weighting o, ; ISP( B ) Fsie g vation A-19)

When applied to the same exposure assessment problem, the two approaches should give equivalent .

~ estimates of lead intake. The estimates will be equivalent when:

]RS*D . (Weighﬁngm” ,?' KSD . (1 _W’elghnng‘ml)) = IR

S, total

8. Exposure Frequency (EF;)

“The TRW recommends a deZault value of 219 days/year. This is the same as the centrai*
tendency occupational exposure frequency recommended by U.S. EPA (1993) Superfund guidance,
which is based on 1991 data from the Bureau of Labor Statistics. This estimate corresponds to the
average time spent at work by both full-time and part-time workers engaged in non-contact intensive
activities (U.S. EPA, 1993). Site-specific data on exposure frequency should be considered in
evaluating whether or not the default value is applicable to the population of concern. In evaluating
site-specific data, it should be kept in mind that exposure frequency and daily soil ingestion rate (IR;)
may be interdependent variables, particularly in contact-intensive scenarios; therefore, the assignment
of a site-specific value to EF; should prompt an evaluation of the applicability of the default value for
IR; to the population of concern (see Section 7 of the Appendix for further discussion).

Nonresidential exposure scenarios in which exposure frequency would be substantially less
than 219 days/year are frequently encountered. Examples include trespassing and recreational use
of a site. Important methodology constraints on exposure frequency and duration must be considered
in assigning values to EFg that would represent infrequent contact with the site; these constraints -
relate to the steady state assumptions that underlie the BKSF. The BKSF derived from the Pocock
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et al. (1983) data applies to exposures that result in a quasi-steady state for blood lead concentration,
that is, an intake over a sufficient duration for the blood lead concentration to become nearly constant
over time. Based on estimates of the first order elimination half-time for lead in blood of
approximately 30 days for adults (Rabinowitz, et al., 1974, 1976, Chamberlain et al., 1978), a
constant lead intake rate over a duration of 90 days would be expected to achieve a blood lead
concentration that is sufficiently close the quasi-steady state. This is the minimum exposure duration
to which this methodology should be applied.

Infrequent exposures (i.¢., less than 1 day per week) over a minimum duration of 90 days
would be expected to produce oscillations in blood lead concentrations associated with the absorption
and subsequent clearance of lead from the blood between each exposure event. Based on the above
assumptions about the elimination half-time lead in blood, the TRW recommends that this
methodology should not be applied to scenarios in which EF; is less than 1 day/week.

9. Appiying Monte Carlo Analysis to ihe Adult Lead Methodology

Recent EPA guidance (Browner, 1995) recommends that risk assessments include a clear and
transparent discussion of variability and uncertainty. The lead risk assessment methodology presented
here develops explicit estimates of the variability of blood lead levels among adults who are exposed
to specified concentrations of environmental lead. This analysis relies on data from a large number
of studies (baseline blood lead levels, variability of blood lead levels, contact rates with environmental
media, lead bioavailability, and lead biokinetics) to support a predictive probabilistic (lognormal)
model for adult and fetal blood lead concentrations. Important issues regarding the uncertainty in
parameter inputs and the mathematical form of the model are discussed in the sections of this
Appendix. The TRW recognizes that there is considerable scientfic interest in the different analytical
approaches that may be applied to aid in the analysis of variability and uncertainty in risk assessments.
In particular, under appropriate circumstances, Monte Carlo methods may provide a useful approach
for developing quantitative estimates of the variability, uncertainty (or both) in risk predictions.

The TRW chose not to pursue application of Monte Carlo or other stochastic simulation
methods in this effort addressing adult lead risk assessmeat. Several factors went into this decision.
First, the TRW understood the needs of EPA Regions for a risk model that could be developed
relatively rapidly and which Regional lead risk assessors could apply easily with limited need for
additional study or training. These considerations made it advantageous to focus on models that are
conceptually similar to the IEUBK model for children in terms of applying a parametric lognormal
modeling approach to address distributions for blood lead levels. Secondly, the TRW recognized that
there would be substantial scientific issues associated with developing widely applicable stochastic
simulation models for adult lead risk assessment. These difficulties primarily relate to the absence of
reliable distributional data for a variety of important variables in the assessment. As one example, -
very limited data are available on soil ingestion rates in adults and a distributional choice for this key
parameter would depend heavily on individual judgement with little Agency precedent for support.
Additionally, in a stochastic assessment, a greater complexity would arise due to likely correlations
among the variables in the adult lead risk assessment. Stochastic analyses need to explicitly account
for important correlations among variables if the simulations are to provide realistic distributions of
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risk. Asan example, dependence is likely to exist between the starting (non-site related) blood lead
concentrations for individuals and their site-related increases in blood lead. This dependence may
result from individual patterns of behavior and from biological factors associated with lead
pharmacokinetics. However, data on this dependence are sparse or absent, and the necessary
statistical estimates of the correlation strength would depend heavily on personal judgement.

The TRW does encourage further efforts to better define the distributional data on which
stochastic simulations of lead risks might rest. Further attention to these data can provide useful
insights for lead risk assessment. The TRW also recognizes that Regions may be presented with lead
risk assessments based on Monte Carlo modeling. In order to facilitate review of Monte Carlo
analyses, some EPA Regions have found it important to establish requirements for the orderly
development and review of these assessments. Borrowing on this approach, the TRW recommends
that:

* A plan for the use of Monte Carlo analysis in a lead risk assessment should be submitted
to responsible Regional personnel and accey *2d by them before the Monte Carlo analysis
is undertaken.

* Ingeneral, it is expected that site-specific exposure related parameters that are supported
with site-specific information will provide the basis for proposed Monte Carlo
simulations.

» Scientific review is needed to determine that the risk assessment conformed to the plan
and to evaluate the reliability of the results.

These recommendations are designed to enéure that assessments c1n provide meaningful results that
can be understood and evaluated. If analyses are submitted in a format that is difficult to understand,
the utility of the anals ysns will be diminished. We recommend that Regional staff seek advice from the
TRW as a resource in this process.
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Draft Region 6 Superfund Guidance
Adult Lead Cleanup Level
‘Basic Equations:

(PbBgtarget - PbBo)

BKSF x (IRs x EFs x AFs + Ksd x IRd x EFd x AFd)

‘PhBgtarget = PbBy,maternal/GsDi'-®®

PbByy,fetal/R

‘Input Parameters to the Model:

1. 95th Percentile PbB in fetus (PbBg,,fetal)
The EPA and CDC recommend that no more than 5% likelihood that
a child would exceed 10 pg/dL. For an industrial/commercial
setting, the exposed population could include pregnant women.
The recommended PbB,.fetal is 10 ug/dL.

2. Mean ratio of fetal to maternal PbB (R)
The relationship between fetal and maternal blood lead is
estimated to be 0.9 (Goyer 1990). The recommended "R value"
is 0.9.

3. Individual geometric standard deviation (GSDi)
A "typical" GsDi is 1.8.

4. Baseline blood lead value (PbBo)

The demographic composition of the site should be considered.
The geometric mean PbB values reported for women aged 20 - 49
years for African Americans was 2.2 pug/dL, for Hispanics was
2.0 ug/dL, and for whites was 1.7 ug/dL.

5. Biokinetic slope factor (BKSF)
The recommended BKSF is 0.4 pg/dL per ug/day.
6. Soil ingestion rate (IRs)
The recommended IRs is 0.025 g/day. This assumes that one-

half the “"default" soil/dust ingestion rate of 0.05 g/day is
from soil.
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v

Dust ingestion rate (IRd)

The recommended IRd is 0.025 g/day. This assumes that one-
half the "default" soil/dust ingestion rate of 0.05 g/day is
from dust.

Ratio of concentration in dust to that in soil (Ksd)

The Ksd can range from 0.2 to 1.0 with a "typical" value of
0.7.

Soil exposure frequency (EFs)

- The "default" exposure frequency for an industrial setting is

150 days/year. This exposure frequency is based upon 5 work
ays per week for 50 weeks/year. The recommended EFs is 250

" 'days/year.

10.

11.

12.

Dust exposure frequency (EFd)

The "d~{ault" - - ,sure frequency for an industrial setting is
250 days/year. This exposure frequency is based upon 5 work
days per week for S50 weeks/year. The recommended EFd is 250
days/year.

Absolute absorption fraction of lead in soil (AFs)

The absorption fractions for adults range from 0.06 to 0.2.
The recommended AFs for most sites is 0.1. The source of lead

contamination should be considered in selecting the AFs value.

Absolute absorption fraction of lead in dust (AFd)

The absorption fractions for adults range from 0.06 to 0.2.

The recommended AFs for most sites is 0.1. The source of lead
contaminatior. should be considered in selecting the AFs value.
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in dust (AFd)

Plausible "Typical"
Range Value
{ 95th Percentile PbB in fetus (ug/dL) |5 - 15 10
{ R (Mean ratio of fetal to materal 0.8 - 1.0 0.9
? PbB)
| Individual geometric standard 1.6 - 2.0 1.8
deviation (GSDi)
Bageline blood:lead value (PbBo) 1.6 - 2.2 [1.9
.:;;( dL "f:.‘ : .
- | Biokinetic slope factor (BKSF) 0.3 - 0.5 |o0.4
A (&g]dx,_pr'er yg/,da!L ' Ce O ;
! Soil ingestion rate (IRs) (mg/day) 10 - 25 25 I
Dust ingestion rate (IRd) (m_/day) 10 - 25 25 m
L]
| Ratio of concentration in.dust to 0.2 - 1.0 0.7
that in soil (Ksd)
| Soil ingestion frequency (EFs) 100 - 350 250
| (days/year)
Dust ingestion frequency (EFd) 100 - 350 250
(days/year)
Absolute absortion fraction of lead 0.06 - 0.2 |O0.1
in soil (AFs) .
Absolute absortion fraction of lead 0.06 - 0.2 | 0.1

IResulting soil concentration (mg/kg)

2,000 I
s
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Screening Level for Lead Program v1.00

1.0 Starting the Program
To start the "Screening Level for Lead Program” (PRG), enter PRG at the DOS prompt
of the subdirectory containing the executable file (PRG.EXE).

.20 DataEntry
Figure 1 illustrates an example Data Entry Screen for PRG.

Screening Level for Lead Progran v1.00

{ Values Se! cted

95th Percentiic PbB in fccus (PHBIS fetal) (ug. ..) ‘
B Nean ratio of fetal to maternal PbB (R) :
! Individual geometric standard deviation (6SDi)

i Baseline blood lead value (PbBO) (ugrdl)
Biokinetic slope factor (BKSF) (ugsdL per ugs/day)
Soil ingestion rate (IRs) (grday)

Dust ingestion rate (IRd) (grday) 9.
Ratio of concentration in dust to that in soil (Ksd):ge.
Soil Exposure frequency (EFs) (days/yr)

Dust Exposure frequency (EFd) (days/yr)

fbsolute absorption fraction of lead in soil (AFs)
Absolute absorption fraction of lead in dust (AFd)

m

| INSTRUCTIONS |-

(1) Enter all values above.
(2) To Calculate Screening Level for Lead: Press Pghn or FS key.
(3) To Exit: Press Esc key.

Figure 1. Example Data Entry Screen

When started initially, all data entry fields are zero. Some fields (such as GSD,, BKSF, and R) can
not be left as zero because division by zero is prohibited. Also, this program does not allow entry of
negative numbers in any field. After all values are entered, press either the PgDn key or the F5 key
to calculate the Screening Level for Lead (in ug/g).

3.0 Results
Figure 2 illustrates an example Results Screen.
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Results ~ Screening Level for Lead Program v1.60

95th Percentile PbB in fetus (PbBIS fetal) (ugrdl)
Mean ratio of fetal to maternal PbB (R)

Individual geometric standard deviation (6SD1)
Baseline blood lead value (PbBO) (ugrdL)

Biokinetic slope factor (BKSF) (ugs/dL per ugs/day)
Soil ingestion rate (IRs) (grday)

Dust ingestion rate (IRd) (grday)

‘Ratio of ooncentration in dust to that in soil (st)
,zabmmntnwmw(gﬂume)

- Dust Exposure frequency (EFd) (days/yr)

wption fraction of lead in sofl (AFs)
”lm?ﬂdhnﬁludhdutmn):

POOO D
cLrvNw

'éghbb*

&R

+

fnrlu&(l'lﬁ) tnzg):» 13898

Figure 2. Example Results Screen

The Results Screen can be printed or saved to a file. All data entry values are retained when returning
to the Data Entry Screen.

4.0 Equation Used for Calculation
The following equation is used to calculate The Screening Level for Lead:

Screening Level for Lead (PRG) (ug/g) =

(PbBy, fetal / (R * (GSD)'*%)) - PbBO
BKSF » (IR, * AF, + EF, / 365) + (K * IR, * AF, * EF, / 365))




_ PbBytarget = PbBg,maternal/Gspi'-*
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Aduit Lead Cleanup Level
sic Equations:

-5:~(Pﬁ&utarqet - PbBo)

BKSF x (IRs x AFs + Ksd x IRd x AFd)

@_”#ilé PbB in fetus (PbG9S fetal)

16 EPAiénd'ébc recommend thac no mere +nar 5% _ikelihood that

“a child would exceed 10 ug/dL. The exposed population at the

RSR site ¢ould include pregnant women. The recommended PbG95
fetal for the RSR site is 10 ug/dL. :

Mean ratio of fetal to maternal PbB (R)

The relationship between fetal and maternal blood lead is
estimated to be 0.9 (Goyer 1990). The recommended R value for
the RSR site is 0.9

Individual geometric standard deviation (GSDi)

The recommended GSDi for the RSR site is 1.8. This GSDi is
based on the geometric standard deviation which as estimated
from measured blood lead data from chiidren in west Dallas.
Baseline blood lead value (PbBo)

The demographic composition of west Dallas is piimarily a
mixture of African Americans and Hispanics. The geometric
mean PbB values reported for women aged 20 - 49 years for
African Americans was 2.2 ug/dL and Hispanics was 2.0 ug/dL.
The recommended PbBo for the RSR site is 2.1 pg/dL.
Biokinetic slope factor (BKSF)

The recommended BKSF for the RSR site is 0.4 ug/dL per ug/day.
Soil ingestion rate (IRs)

The recommended IRs for the RSR site is 0.025 g/day. This

assumes that one-half the "default" soil/dust ingestion rate
of 0.05 g/day is from soil.
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12.

‘ﬁﬁstbeprﬁﬁte frequency (EFc
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' Dust ingestion rate (IRAd)

The recommended IRA for the RSR site is 0.025 g/day. This

sumes that one-half the "default" soil/dust ingestion rate
'0.05 g/day is from dust.

Ratio of concentration in dust to that in soil (Ksd)

The empirical data for dust and soil in the west Dallas

‘households suggest a dust/soil ratio of 0.21. The recommended

the RSR site is 0.21.

R

The "default" exposure frequency for an industrial setting is
250 days/year. This exposure frequency is based upon 5 work
days per week for 50 weeks/year. The recommended EFd for the
RSR site is 250 days/year. '

Absolute absorption fraction of lead in soil (AFs)

The lead contamination on the RSR site is the result of an
abandon secondary lead smelter. Lead from smelters tend to be
more available than lead from other sources (i.e., waste rock,
slap). The absorption fractions for adults range from 0.08 to
0.1. The recommended AFs for the RSR site is 0.1 due to the
source of lead contaminatior..

Absolute abs~rption fraction of lead in dust (AFQ)

The lead contamination on the RSR site is the result of an
abandon secondary lead smelter. Lead from smelters tend to be
more available than lead from other sources (i.e., waste rock,
slap). The absorption fractions for adults range from 0.08 to
0.1. The recommended AFd for the RSR site is 0.1 due to the
source of lead contamination.
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Assessing the Relationship Between Environmental Lead
Concentrations and Adult Blood Lead Levels

Teresa S. Bowers,'* Barbara D. Beck,' and Hala S. Karam?
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This paper presets a model for predicting bloc " ::ad levels in adults who are exposed to elevated
environmental levcls of lead. The model assumes a baseline blood I=a~ '~vel based on average
blood lead levels for adults described in two recent U.S. studies. The baseline blood lead level in

adults arises primarily from exposure to lead in dict. Media-specific ingestion and absorption
parameters are assessed for the adult population, and a biokinetic slope factor that relates uptake
of lead into the body to blood lead levels is estimated. These parameters are applied to predict
blood lead levels for adults exposed to a hypothetical site with elevated lead levels in soil, dust
and air. Blood lead levels ranging from approximately 3-57 pg/dl are predicted, depending on the
exposure scenarios and assumptions.

KEY WORDS: Blood lead; aduls; exposure; model.

1. INTRODUCTION

In recent years, there has been significant interest
in the potential human health risks resulting from ex-
posures to lead in soil and dust. This concern is most
often focused on young children because, given the same
concentration of lead in soil and dust, children’s expo-
sures will be higher than those of adults. This is because
of children’s high hand-to-mouth behavior, and the amount
of time they spend playing outside, coming into contact
with and ingesting more lead-contaminated dirt. In ad-
dition, children absorb more lead ingested from soil and
dust than adults absorb, and children are more sensitive
to the toxic effects of lead.

However, adults may be exposed to high levels of
lead in soil and dust in situations where there are no
exposures to children. These situations include adults
working on a daily basis in occupations that involve lead

! Gradient Corporation, 44 Brattle Street, Cambridge, Massachuscits
02138.

2 The Cadmus Group, Inc., 135 Beaver Strect, Waltham, Massachu-
selts 02154,

? To whom all correspondence should be addresscd.

exposures, or adults involved in construction or reme-
diation activities at lead-contaminated sites. In these sit-
uations adults may be at risk for elevated blood lead
levels due to soil and dust exposures. For such situations
it would be useful to have an adult lead exposure model
to assess risk. It should also be noted that the United
States Occupational Safety and Health Administration
(OSHA) regulates lead in air in the working environ-
ment, but not lead in soil or dust,™ further emphasizing
the potential use of an adult lead exposure model.

An adult lead exposure model should relate lead
concentrations in various media (air, water, soil, and
dust) to blood lead levels. Several such models exist for
assessing childhood exposures to lead, including the LEAD
Model.”® However, models designed to predict blood
lead levels in children cannot be easily used for adults
because of significant differences between children and
adults in the pharmacokinetic parameters that control the
distribution of lead in the body.

Models relating adult blood lead levels to some types
of environmental exposures have been developed by
O’Flaherty,® Carrington and Bolger, and Chamber-
lain and Heard.® O’Flaherty predicted adult blood lead
levels from exposure to air, water, and diet using 2 so-

0272-4332/94/0400-0183507.00/1 © 1994 Society for Risk Analysis
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phisticated, multicompartment pharmacokinetic model.
An individual’s exposure history was developed from
historic environmental lead levels and both steady and
nonsteady state exposures can be modeled. Use of the
model requires access to the computer program, and soil
. and dust exposures for adults are not considered. Car-
rington and Bolger predicted adult blood lead levels using
a Monte Carlo analysis of estimates of the range of lead
intake and lead concentrations in air, soil, dust, water,
food, ceramics, and wine. They used an empirically de-
rived conversion factor based on observations of blood
lead values and dietary intake to relate lead intake to
blood lead. The focus of their work was to predict the
effects of lead in wine on blood lead levels of the adult
population. Chamberlain and Heard modeled the overall
lead halance for an individual based on several tudies
using lead tracers to track inhaled and ingested quantities
of lead. They calculated total lead uptake from media-
specific intak~ and clearance information, and related
uptake to blood lead by comparing measured blood lead
levels to uptakes estimated from their lead balance model.
None of the models described provide a direct means of
relating soil or dust lead concentrations to blood lead
levels for adults with occupational exposures.

Here we propose a method to calculate adult blood
lead levels that is based on statistical information con-
cerning baseline exposures to lead arising largely from
dietary lead and an assessment of current exposure (o
lead in soil, dust, water, and air. The estimated baseline
exposure is applicable to adults with no large pre-exist-
ing burden of lead, or no previous excessive uccupa-
tional exposures to lead. 1ne value chosen to represent
baseline exposures is summed with a calculation of cur-
rent site-specific exposures based on standard relation-
ships between lead concentrations, lead intake and uptake,
and the relationship between lead uptake and blood lead
in adults. Equations relating environmental sources of
Jead to blood lead levels rely on estimates for adults for
several parameters, including the biokinetic slope factor
(BSF) that relates blood lead levels to daily absorbed
lead amounts, ingestion rates for soil and dust, water,
an inhalation rate for air, and media-specific absorption
fractions. The value for each of these parameters differs
for adults and children.

In order to interpret the output of this model, it is
necessary to describe the effects of lead on adults. The
response of adults to lead is both quantitatively and qual-
itatively different from that of children.® For example,
central nervous system effects, such as mood disturbance
and psychomotor impairment, occur at lower blood lead
levels in children than in adults, with effects from pre-
natal exposure occurring at somewhat lower levels than
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effects of postnatal exposure, (see, €.8., results of pro-
spective analyses in Boston, Refs. 7-9). Peripheral ner-
vous system toxicity, such as wrist drop, is characteristic
of high level lead poisoning in adults, but not ia chil-
dren. Thus one cannot simply extrapolate frora results
in children to evaluate risks of lead exposure in adults.
We therefore describe health endpoints in adults to be
considered in interpreting the output of a lead risk as-
sessment.

Of particular relevance to assessing the impact of
low level exposure to lead in adults are recent epidemio-
logical studies demonstrating an association between blood
lead levels and increases in systolic and diastolic blood
pressure, as reviewed recently by Schwartz{!? and Wee-
den.®V In general, there is a small, but significant, im-
pact of lead on adult blood pressure (both systolic and
diastolic). Schwarz observed that the impact of a 5 pg/
dl difference in adult blood lead on diastolic blood pres-
sure in males ranged from about 0.3-2 mmHg with an
average of about 1 mmHg. Lead is one of multiple risk
factors that affect blood pressure. For example, in a study
by Rabinowitz et al.(*? on the effects of lead on hyper-
tension in pregnancy, the correlation between blood lead
and systolic blood pressure accounted for less than 1%
of the variability in systolic pressure.

Although EPA has identified the impact of lead on
blood pressure in adult men as one of the critical effects
of low blood lead levels, EPA notes that a-threshold for
blood pressure effects in men has not been defined.®
The strength and magnitude of the lead/hypertension as-
sociation, as well as the relationship between increased
blood pressure and risk of stroke or heart attack, should
be considered in defining permissible blood lead levels
for adults. Rather than propose a specific level, we pre-
sent our analyses in terms of target blood lead levels
defined by OSHA for adult workers and by the Centers
for Disease Control (CDC) for young children.

OSHA states that the blood lead level of workers
(male and female) intending to have children should re-
main below 30 pg/dl. OSHA allows 40 pg/dl as a ““per-
missible”” blood lead level in lead-exposed workers, below
which no further medical monitoring or workplace in-
tervention is required.

The Centers for Disease Control (CDC) has selected
10 pg/dl as the “level of concemn’’ for young children.
CDC concludes that when a *“significant percentage”’
(undefined) of children in a community have blood lead
levels between 10 and 14 pg/dl, some form of com-
munity intervention, such as educational programs, should
be considered. While the CDC criteria for children were
not developed for adults, they may be useful as a screen-
ing technique for adults. That is, if the predicted blood
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lead distribution would be considered acceptable for
children, it would also be acceptable for adults.

In this paper, we provide estimates of blood lead
levels for a group of adults with current occupational
exposure at a hypothetical site that includes soil contam-
ination and indoor dust contamination in a warehouse.
Calculated percentages of workers with blood lead levels
exceeding 10 pg/dl (the CDC screening criterion for
children), 30 pg/dl (the OSHA nonmandatory criterion
for adults intending to have children), and 40 ng/dl (OSHA
permissible standards) are presented.

2. BASELINE ADULT BLOOD LEAD LEVELS

An estimate of baseline blood lead levels for aduits
without prev'ous excessive occupational exposures can
be obtained from the results of two recent epidemio-
logical studies in Butte, Montana? and Midvale, Utah. (14
(Results from the soon-to-be released NHANES I1 study
will provide a more comprehensive assessment of adult
blood lead levels and could be used as input into the
model.) These studies reported measured blood lead lev-
els for 48 and 43 adults, respectively, with geometric
mean blood lead levels of 3.1 pg/dl and 2.2 ng/dl, re-
spectively. The measured range of blood lead levels in
adults was from 0.5~12.0 wg/dl at Butte, and from non-
detectable to 8.0 pg/dl at Midvale. These ranges can be
described by geometric standard deviations (GSD) of
1.94 and 1.77, respectively. Because these levels are
relatively low, we assume the adults in the studies had
no significant previous occupational exposures to lead.
The highest blood lead level of 12 wg/dl is much lower
than the permissible adult levels under OSHA standards
of 40 p.g/dl. Adult blood lead calculations presented be-
low use the higher geometric mean blood lead value
from Butte, 3.1 ug/dl, as an average or baseline adult
blood lead level in 1991 representative of adult expo-
sures to average lead concentrations arising largely from
lead in diet. It should be noted that use of a community-
based baseline blood lead for the risk assessment model
is, in fact, conservative, and likely to overestimate the
actual value. The overestimate occurs because the pro-
posed baseline for these individuals already incorporates
some exposures from soil, dust, air, and water.

3. EXPOSURE MODELS

Multiple pathway exposure assessments depend on;:
(1) an evaluation of the concentration of the chemical of
concern in each environmental medium; (2) a quantifi-
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cation of the variables affecting each potential exposure
route, such as inhalation, ingestion, or dermal contact;
and (3) an understanding of how daily exposure from
each pathway is combined to represent a total exposure
to the chemical from all sources and pathways. McKone
and Daniels"® have proposed a detailed multiple path-
way exposure model that depends on each of these com-
ponents, and that can be used for a variety of chemicals
of concern. This model, and others like it, form the basis
for the type of model presented here.

In the case of lead, total exposure is reflected in an
individual’s blood lead level, a variable that can be mea-
sured. A multiple pathway exposure model is used here
to calculate adult blood lead levels that arise from en-
vironmental lead sources. The basic equation of the model
is similar to that used in the U.S. EPA LEAD Model
for children, c.: . .kes use of a biokinetic slope factor
to relate total uptake of lead in adults to blood lead,
rather than the muitiple compartment d*~*+ibution model
for children used by the LEAD Model. (In theory, other
modeling approaches such as structural equation mod-
eling could be developed for specific sites.) The fol-
lowing equation is used:

PbB = PbBbIselinc -+ (BSF)(Uptake." + Uptakcw.,c, +
Uptakcsoivdust) (1)

where PbB stands for blood lead, PbB,,.c1ine refers to a
baseline blood lead level which largely depends on di-
etary intake of lead, and BSF is the biokinetic slope
factor that relates blood lead levels in pg/dl to daily
absorbed amonnts of lead in pg/day. The other source-
specific uptakes (in pg/day) are defined by

Uptake,;, = (4,)(V.)(C.) )
Uptakey,ee = (4,)(1,)(C.) 3)
Uptakesiaus: = Aua)eia)[(XCs) + (1)(CJ)) 4

where A,, A,,, and A,,, represent the absorption fractions
for lead taken into the body from air, water, and soil/
dust, respectively, V, is the ventilation rate in m3/day,

1, is the ingestion rate of water in l/day, I, is the inges-

tion rate of soil and dust in g/day, and C,, C,, C,, and
C, are the concentrations of lead in air (ug/m?), water
(ng/l or ppb), and soil and dust (ug/g or ppm). The
parameters ¢, and ¢; refer to time-activity patterns that
represent the relative proportions of soil and dust in-
gested, and sum to 1.

Concentration parameters are site-specific, while
ingestion rates, absorption, and time-activity patterns may
be similar for many sites. The calculated blood lead level
is a geometric mean value representing an individual
with average (or median) intake patterns. The expected
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range of blood lead levels for a group of workers or a
community of individuals can be determined by applying
an appropriate geometric standard deviation to the cal-
culated blood lead value.

4. ASSESSMENT OF ADULT EXPOSURE
PARAMETERS FOR ESTIMATION OF BLOOD
LEAD LEVELS

In order to use the equations described in the section
above, values for each of the parameters must be defined
for adults. The following sections give the values used
in this study. A summary of these values is given in
Table L. The values given here may best be described as
default values, and may be altered depending on specific
site condiul.is.

4.1. Soil and Dust

Average soil and dust ingestion rates for adults have
been estimated to be 0.02 g/day, approximately one fifth
the average value for children.® Ingestion rates may
exceed this value for especially dusty occupational set-
tings. Absorption of lead from soil and dust is assumed
to be 8% for adults, assuming the absorption from soil
and dust is similar to absorption from food and water.
A value of 8% may be an overestimate for soil and dust,
based on the comparison of uptake of lead in soil and
dust (30% as a maximum) vs. uptake of lead in food in
children (approximately 50%®) ™ is likely that a lower
absorption of lead from soil and dust than from food and
water also occurs in adults. In addition, lower values for
absorption from soil and dust may be appropriate for
some communities (e.g., mining sites®*?).

Table L. Adult Parameters for Current Exposure Blood Lead

Calculations
Symbol Description Value
A Soil/dust absorption 0.08
A, Water absorption 0.08
A, Lung deposition and absorption  0.32
L Soil/dust ingestion 0.02 g/day
1, Water ingestion 2.0 /day
V., Ventilation rate during waking 20.0 m%/day

hours

BSF Biokinetic slope factor 0.375 pg/dl per pg/day
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4.2. Water

Adult water intake averages 2 l/day."® Absorption
of lead from water for adults is estimated at 2-10% with
meals and 40-60% between meals.!'? A recent article
by O’Flaherty® suggests a value of 8% based on the
literature and shows that this absorption works well in
predicting adult blood lead levels from exposure to water
and food.

4.3. Air

A detailed assessment of ventilation rates has re-
cently been presented by Layton.®? Layton suggests that
the lifetime average inhalation rate for men is 14 m?/day
10.58 m3/hr\ and for women is 10 m*/day (0.42 m>/hr).

~formation presented in Layton allows calculation of
average daytime ventilation rates for adults aged 18-65.
These values, averaged over all activities except sleep,
arc 20 m?/day (0.83 m*hr) for men and 16 m*/day (0.67
m>3/hr) for women. Calculations presented here use a
ventilation rate of 20 m?/day, applied only to waking
hours.

Absorption of lead into the blood stream from air
taken into the lungs depends on the deposition rate of
air lead in the lungs, and the absorption fraction of lead
that-is deposited. U.S. EPA®@" estimates that the range
of air lead deposition is 28-70%, depending on particle
size, ventilation rate, and type of work conditions. The
absorbed fraction ranges widely, but an average value
can be taken us 50%. This suggests that the amount of
air lead in the lungs that is deposited and absorbed into
the blood stream may range from 14-35%. This value
is estimated at 32% for the following calculations. Site-
specific information may suggest alternate values.

4.4. BSF

Biokinetic slope factors have not been directly mea-
sured for adults, but an estimate can be obtained from
the work of Pocock et al.® who measured blood lead
levels in over 7000 middle-aged men in 24 British towns.
Tap water lead analyses were made at the residences of
941 of these men. This study found a relationship be-
tween blood lead levels and lead concentrations in res-
idential tap water, and alcohol and tobacco consumption.
Other sources of lead exposure, such as occupation, were
not evaluated. Pocock and coworkers derived a slope of
blood lead to water lead concentration of 0.06 pg/di
blood lead per g/l water concentration. An equation
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describing the contribution of water lead to blood lead
can be derived from Egs. (1) and (3) where

PbBuaer = (BSF)A.)(L)(C.) (5)
Rearrangement of this expression yields
PbB,,../C., = 0.06 = (BSF)(4..)(L.) (6)

Substituting 4, = 0.08 and I, = 2 l/day and solving
for BSF yields a value for BSF of 0.375 ug/dl blood
lead per pg/day lead uptake. A BSF value for children
can be derived from the output of EPA’s LEAD Model
by dividing predicted blood lead levels by total uptake.
The average value derived in this manner is about 0.3
ng/dl per ng/day, and compares favorably with the adult
value used in this study.

5. ASSESSING POTENTIAL ADULT BLOOD
LEAD LEVELS: A HYPOTHETICAL SITE

Calculations are presented here for a hypothetical
site consisting of an industrial manufacturing warehouse
with substantial interior dust lead contamination, ele-
vated air lead concentrations, and surrounding acreage
containing waste dumps of lead-containing material that
has contaminated the soil. Table I summarizes hypo-
thetical geometric mean concentration levels for soil,
dust, and air that are used for the following calculations.
~ The background level of lead in soil and dust used in
ths following calculations is approximately the natural
level of lead in soil in many parts of the United States.
The background level of lead in air is taken from the
LEAD Model default value fori. average concentration
of lead in air.

Two exposure scenarios are considered: the outdoor
worker, who spends all of his working time outdoors on
the site, and the warehouse worker, who spends all of
his working time inside the warehouse. A geometric mean

Table II. Lead Concentration Levels for the Hypothetical Site

Value
Symbol Description (geometric mean)
C, Soil concentration 1450 ppm
C, Dust concentration in warehouse 16,000 ppm
C, Air concentration in warchouse 1.0 pg/m?
Cigs, Background conceatration of soil 100 ppm
and dust :
Cogw Background concentration of air 0.20 pg/m*
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blood lead level is calculated from the following rela-
tionship:

PbB = 3.1 + (BSF)[(1,)A.a)(t:XCora
= Cogsa) + (Va)A)(t:)(Ca — Coga)l  (7) _

where ¢, and t,, represent time-activity patterns corre-
sponding to the fraction of waking hours spent on site
(for assessment of onsite percent of soil and dust inges-
tion), and the fraction of total hours spent on site (for
assessment of onsite percent of ventilated air), respec-
tively. (Soil and dust ingestion occurs only during work-
ing hours, assumed to be 16 hr/day, while air inhalation
occurs 24 hr/day.) We assume that the workers spend 8
hr/day, S days/weeks, 50 weeks/year onsite. Values of
t, and ¢t,, are therefore 0.34 and 0.23, respectively. Back-
ground concentrations of lead in soil/dust and air are
subtracted from the site concentrations because time spent
onsite replaces exposure that would otherwise be to
background lead levels. No elevated exposures to lead
in water are considered for this hypothetical site.

Solving Eq. (7) with the values of the parameters
given in Tables I and II yields a geometric mean blood
lead for the outdoor worker of 3.4 pg/dl and for the
warehouse worker of 6.8 pg/dl.

We describe the hypothetical industrial manufac-
turing warehouse as a dusty place with significant par-
ticulate matter in the air due to the nature of the work.
We therefore assume that the working adult in such an
snvironment may ingest more soil and dust than they
might otherwise in, for example, a residential environ-
mert. An alternate calculation of the warehouse worker
blood lead level can be made by assuming that during
the time the adult is in the warehouse his soil and dust
ingestion rate increases to 0.1 g/day, or 5 times the value
used in the previous calculation. This higher assumed
ingestion rate results in a geometric mean blood lead
level for the warehouse worker of 19.8 pg/dl.

A range of blood lead levels consistent with these
exposure conditions can be estimated by applying an
appropriate blood lead GSD value to the calculated geo-
metric mean blood lead. Observed GSDs for adults at
Butte and Midvale were 1.94 and 1.77, respectively.
EPA’s Draft Lead Guidance Manual suggests that the
range of blood lead levels for a population with a narrow
range of exposure conditions, such as a group of children
all living in one house, may be described by a GSD of
approximately 1.35. More accurate estimates of the blood
lead GSD in adults will be available from the NHANES
111 study. For a potential maximum adult blood lead for
workers exposed to this site, we assess the 95" percentile
blood lead level using GSD values of both 1.4 and 1.9.
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Table 1I1. Summary of Predicted Blood Lead Levels

Scenario

Warehouse worker

Warehouse worker

Outdoor worker low ingestion rate high ingestion rate
Geometric mean (pg/dl) 34 6.8 19.8
GSD 14 19 1.4 1.9 1.4 1.9
95* percentile (ng/dl) 59 9.8 11.8 19.5 34.4 56.9
% > 10 pg/dl 0.07 4.6 12.6 274 97.7 85.6
% > 30 pg/dl <001 0.03 < 0.01 1.0 10.8 25.9
% > 40 pg/dl <0.01 0.01 < 0.01 0.29 1.8 13.7

The resulting values are 5.9-9.8 ng/dl for the outdoor
worker, 11.8-19.5 pg/dl for the warchouse worker with
the low soil/dust ingestion value, and 34.4-56.9 p.g/dl
for the warehc ;e worker with the high soil/dust inges-
tion value. A summary of calculated geometric mean
blood lead levels together with the 95% percentile and
percentages of workers predicted to have blood lead lev-
els exceeding 10, 30, and 40 pg/dl for these scenarios
is presented in Table III. It is clear that the maximum
blood lead values are very dependent on the choice of
GSD. Higher GSD values will increase the percent of
workers with high blood lead levels and lower GSD val-
ues will decrease the percent. In addition, blood lead
levels greater than about 20-25 pg/dl are likely to be
overestimates due to nonlinearities in the relationship
between lead exposure and blood lead (see, e.g., Fig. 2
of Pocock et al., Ref. 22). Nevertheless, these calcula-
ticns give some qualitative indication of the range of
blood lead levels hat might be expected from adult ex-
posure to this hypothetical site.

6. SUMMARY

We have presented here a preliminary model to as-
sess adult blood lead levels arising from site-specific
exposures to elevated lead levels in air, water, soil, and
dust. An example for a hypothetical site with substantial
dust lead contamination in an industrial manufacturing
warehouse shows that the blood lead levels may range
from an average expected value of 6.8 pg/dl to a poten-
tial 95" percentile value as high as 57 pg/dl for ware-
house workers. The outdoor worker may have an average
expected blood lead value of 3.4 pg/dl with a 95" per-
centile estimate between 6 and 10 pg/dl. The example
shown here includes a calculated increment to blood lead
due to exposure to elevated air, soil, and dust lead levels.
Although no example is provided for water, the method

is formulated to include any medium, and adult expo-
sures to elevated water lead concentrations can be sim-
ilarly assessed. o

We telieve this model will e useful in identifying
the most important sources of lead exposure in adults
and in assessing the potential impacts of anticipated fu-
ture lead exposures. Information developel from this
model may be applied to risk management activities aimed
at adult lead exposures. It should be emphasized that we
have presented a model with default parameters. These
parameters should be modified based on site-specific in-
formation. Paired environmental and blood lead data would
be useful in assessing these model parameters for adults.
In such a situation, the influence of prior lead exposures
would be particularly important to evaluate.
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