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:o DISTRIBUTION, AVAILABILITY OF ABSTRACT
§ UNCLASSIFIED/UNLIMITED D SAME AS RPT D OTIC USERS

lit NAME OF RESPONSIBLE INDIVIDUAL

21. ABSTRACT SECURITY CLASSIFICATION" ~ " / • .',
Unclassified \_>

22b TELEPHONE (IncMt Aral Coo» He, OFFICE SYMBOL

DO FORM 1473,84 MAR a3APR(OltlOnm«yO«ul«aunWl»niuMd. SECURITY CLASSIFICATION OF THIS PACE
All other idmoni art obiokti.



CK'fGINAL
KCUAITY CLAItiPICATION OF TMt PAOI '• f ''"'

address the exposure pathways as defined by the Endangerment Assessment (EA) (ESE, 19B6b)
Remedial, technologies were identified and screened for two factors: (1) waste character-
istics, and (2) the degree of technology development, Remaining technologies were
screened based on site characteristics, Remedial alternatives were developed from the list
of remaining technologies, Alternatives were developed for five categories, according the
the National Contingency Plan (NCP); (1) Offsite Disposal, (2) Meets Requirements,
(3) Exceeds Requirements, (4) CERCLA, and (5) No Action. A detailed analysis was conducted
to evaluate each alternative for technical, environmental, public health, Institutional,
and cost criteria. A recommended alternative was selected based on the results of this
analysis, This alternative is the AA CERCLA Alternative which involves (1) JLn slju flaming
of TNT residue on the surface of the Burning Grounds Area} (2) offsite disposal of asbestos
in a sanitary landfill; (3) placement of a 2-foot (ft) soil cover over soil containing
greater than 50 micrograms per gram (ug/g) of total nitroaromatics; and (4) excavation,
flashing, and backfilling of the reactive Industrial Sewerlines,

RR303389



D-WVOW-FS.l/TOC.l
07/25/86

TABLE OF CONTENTS

Section Page

LIST OF ACRONYMS AND ABBREVIATIONS xii

EXECUTIVE SUMMARY xvi

1.0 INTRODUCTION 1-1

1.1 SITE BACKGROUND INFORMATION 1-2
1.2 NATURE AND EXTENT OF PROBLEMS 1-7
1.3 OBJECTIVES OF REMEDIAL ACTION 1-25

2.0 SCREENING OF REMEDIAL ACTION TECHNOLOGIES 2-1

2.1 IDENTIFICATION OF REMEDIAL RESPONSE ACTIONS 2-4
2.2 IDENTIFICATION OF REMEDIAL TECHNOLOGIES 2-6
2.3 SELECTION OF APPLICABLE REMEDIAL TECHNOLOGIES 2-10

2.3.1 WASTE CHARACTERISTICS/TECHNOLOGY
DEVELOPMENT SCREENING 2-10

2.3.2 SITE CHARACTERISTICS SCREENING 2-11

2.4 RESULTS OF REMEDIAL TECHNOLOGY SCREENING 2-18
2.5 ASSEMBLY AND SCREENING OF ALTERNATIVES 2-20

2.5.1 CATEGORIZATION OF ASSEMBLED ALTERNATIVES 2-20
2.5.2 ASSEMBLY OF ALTERNATIVES 2-22
2.5.3 SCREENING OF ALTERNATIVES 2-23

2.5.3.1 Screening Criteria 2-23

2.5.4 SUMMARY OF ALTERNATIVES SCREENING 2-27

3.0 REMEDIAL ACTION ALTERNATIVES 3-1

3.1 TUT MANUFACTURING AREA ALTERNATIVES 3-1

3.1.1 OFFSITE DISPOSAL ALTERNATIVES-
CATEGORY 1 3-1

3.1.1.1 Alternative 1A2 3-1
3.1.1.2 Alternative 1B1 3-6
3.1.1.3 Alternative 1B2 3-9

3.1.2 ATKINS STANDARDS ALTERNATIVES RR303WO



..
(Red)

D-HVOW-FS.1/TOC.2
07/25/86

TABLE OF CONTENTS
(Continued, Page 2 of 6)

Section . Page

3.1.2.1 Alternative 2A 3-9
3.1.2.2 Alternative 2B 3-11
3.1.2.3 Alternative 2C 3-12

3.1.3 EXCEEDS REQUIREMENTS ALTERNATIVES 3-13

3.1.3.1 Alternative 3A 3-13
3.1.3.2 Alternative 3B 3-14
3.1.3.3 Alternative 3C 3-15

3.1.4 CERCLA ALTERNATIVE 3-15

3.1.4.1 Alternative 4A 3-15

3,1.5 NO ACTION ALTERNATIVE 3-16

3.1.5.1 Alternative 5A 3-16

3.2 BURNING GROUNDS AREA ALTERNATIVES 3-19

3.2.1 OFFSITE DISPOSAL ALTERNATIVES 3-19

3.2.1,1 Alternative 1A2 3-19
3,2.1.2 Alternative 1B1 3-24
3,2.1.3 Alternative 1B2 3-27

3.2.2 ATTAINS REQUIREMENTS ALTERNATIVES 3-27

3.2.2.1 Alternative 2A 3-27
3.2.2.2 Alternative 2B 3-29
3.2.2.3 Alternative 2C 3-29

3,2.3 EXCEEDS REQUIREMENTS ALTERNATIVES . 3-30

3.2.3,1 Alternative 3A 3-30
3,2.3.2 Alternative 3B 3-31
3.2.3.3 Alternative 3C 3-32

3.2.4 CERCLA ALTERNATIVE 3-33

3.2.4.1 Alternative 4A 3-33

3.2.5 NO ACTION ALTERNATIVE 3-33

3,2.5.1 Alternative 5A

ii



UJIGINAL
(Red)

D-WVOH-FS.1/TOC.3
07/25/86 /CJN

TABLE OF CONTENTS
(Continued, Page 3 of 6)

Section Page

3.3 INDUSTRIAL SEWERLINE ALTERNATIVES 3-35

3.3.1 OFFSITE DISPOSAL ALTERNATIVES 3-35
3.3.2 ATTAINS REQUIREMENTS ALTERNATIVES 3-35

3.3.2.1 Alternative 2A 3-35
3.3.2.2 Alternative 2B 3-37

3.3.3 EXCEEDS REQUIREMENTS ALTERNATIVES 3-39

3.3.3.1 Alternative 3A 3-39
3.3.3.2 Alternative 3B 3-40

3.3.4 CERCLA ALTERNATIVE 3-41

3.3.4.1 Alternative 4A 3-41

3.3.5 NO ACTION ALTERNATIVE 3-41 A

3.3.5.1 Alternative 5A 3-41 ^

4.0 ANALYSIS OF REMEDIAL ACTION ALTERNATIVES 4-1

4.1 TECHNICAL ANALYSIS OF ALTERNATIVES 4-1

4.1.1 TECHNICAL ANALYSIS OF OFFSITE
ALTERNATIVES 4-7

4.1.1.1 Otfsite 1A2 Alternatives 4-7
4.1.1.2 Offsite 1B1 Alternatives 4-9
4.1.1.3 Otfsite 1B2 Alternatives 4-11

4.1.2 TECHNICAL ANALYSIS OF ATTAINS
REQUIREMENTS ALTERNATIVES 4-12

4.1.2.1 Attains Requirements 2A
Alternatives 4-12

4.1.2.2 Attains Requirements 2B
Alternatives 4-15

4.1.2.3 Attains Requirements 2C
Alternatives 4-18

4.1.3 TECHNICAL ANALYSIS OF EXCEEDS REQUIREMENTS

ill



(Red)
-HVOW-FS.1/TOC.4

07/25/86

TABLE OF CONTENTS
(Continued, Plge 4,of 6)

Section ' . Page

4,1.3.1 Exeeeda Requirement a 3A
Alternatives 4-19

A.1.3,2 Exceeds Requirements 3B
Alternatives 4-21

4.1,3.3 Exceeds Requirements 3C
Alternatives 4-21

4.1.4 TECHNICAL ANALYSIS OF CERCLA
ALTERNATIVES 4-23

4.1.4.1 CERCLA 4A Alternatives ' 4-23

4.1.5 TECHNICAL ANALYSIS OF THE NO ACTION
ALTERNATIVES 4-24

k

4.1.5.1 No Action 5A Alternatives 4-24

4.2 ENVIRONMENTAL EVALUATION OF ALTERNATIVES 4-26

4.2.1 ENVIRONMENTAL EFFECTS OF OFFSITE
DISPOSAL 1A2, 1B1, AND 1B2
ALTERNATIVES 4-27

' 4.2.2 ENVIRONMENTAL EFFECTS OF ATTAINS
REQUIREMENTS 2A ALTERNATIVES 4-30

4.2.3 ENVIRONMENTAL EFFECTS OF ATTAINS
REQUIREMENTS 28 ALTERNATIVES 4-31

4.2.4 ENVIRONMENTAL EFFECTS OF ATTAINS
REQUIREMENTS 2C ALTERNATIVES 4-33

4.2.5 ENVIRONMENTAL EFFECTS OF EXCEEDS
REQUIREMENTS 3A ALTERNATIVES 4-34

4.2.6 ENVIRONMENAL EFFECTS OF EXCEEDS
REQUIREMENTS 38 ALTERNATIVES 4-36

4.2.7 ENVIRONMENTAL EFFECTS OF EXCEEDS
REQUIREMENTS 3C ALTERNATIVES 4-36

4.2.8 ENVIRONMENTAL EFFECTS OF CERCLA 4A
ALTERNATIVES 4-36

4.2.9 ENVIRONMENTAL EFFECTS OF NO ACTION
5A ALTERNATIVES 4-37

4.3 INSTITUTIONAL REQUIREMENTS EVALUATION 4-38

A.3.1 COMPLIANCE WITH ENVIRONMENTAL STATUTES 4-40
4.3.2 SPECIFIC REQUIREMENTS OF REGULATORY

"^ STATUTES TO ALTERNATIVES n^fQS

Iv



D-WVOW-FS.1/TOC.5
07/25/86

TABLE OF CONTENTS
(Continued, Page S of 6)

Section Page

4.3.2.1 Offsite Disposal 1A and IB
Alternatives (TNT Manufacturing
Area and Burning Grounds Area) 4-40

4.3.2.2 Attains Requirements 2A
Alternative (TNT Manufacturing
Area, Burning Grounds Area, and
Industrial Sewerlines) 4-46

4.3.2.3 Attains Requirements 2B
Alternatives 4-47

4,3.2.4 Attains Requirements 2C Alter-
natives (TNT Manufacturing Area
and Burning Grounds Area) 4-47

4.3,2.5 Exceeds Requirements 3A Alter-
native (TNT Manufacturing Area,
Burning Grounds Area, and
Industrial Sewerlines) 4-47

4.3.2.6 Exceeds Requirements 3B Alter-
natives (TNT Manufacturing Area, ^)
Burning Grounds Area, and vix
Industrial Sewerlines) 4-48

4.3.2.7 Exceeds Requirements 3C Alter-
natives (TNT Manufacturing Area
and Burning Grounds Area) 4-48

4.3.2.8 CERCLA 4A AlternativeTTNT
Manufacturing Area, Burning
Grounds Area, and Industrial
Sewerlines-) . 4-48

4.3.2.9 No Action 5A Alternative 4-49

4.4 PUBLIC HEALTH EVALUATION OF ALTERNATIVES 4-50

4.4.1 PUBLIC HEALTH EVALUATION OF OFFSITE
DISPOSAL 1A2, Ul, AND 1B2 ALTERNATIVES 4-50

4.4.2 PUBLIC HEALTH EVALUATION OF ATTAINS
REQUIREMENTS 2A ALTERNATIVES 4-52

4.4.3 PUBLIC HEALTH EVALUATION OF ATTAINS
REQUIREMENTS 2B ALTERNATIVES 4-53

4.4.4 PUBLIC HEALTH EVALUATION OF ATTAINS
REQUIREMENTS 2C ALTERNATIVES 4-54

4.4.5 PUBLIC HEALTH EVALUATION OF EXCEEDS
REQUIREMENTS 3A ALTERNATIVES 4-56

4.4.6 PUBLIC HEALTH EVALUATION OF EXCEEDS
REQUIREMENTS 3B ALTERNATIVES n D 0 fl 0 0 frf7

4.4.7 PUBLIC HEALTH EVALUATION OF EXCEEB91 O 1)0(33 H f •"• .
REQUIREMENTS 3C ALTERNATIVES 4-57 N—'



D-HVOH-FS.1/TOC.6
07/25/86

TABLE OF CONTENTS
(Continued, Page 6 of 6)

Section Page

4.4.8 PUBLIC HEALTH EVALUATION OF CERCLA
4A ALTERNATIVES 4-58

4.4.9 PUBLIC HEALTH EVALUATION OF NO ACTION
5A ALTERNATIVES 4-58

4.5 DETAILED COST ANALYSIS OF ALTERNATIVES 4-59

4.5.1 COST ESTIMATION 4-59
4.5V2 PRESENT-WORTH ANALYSIS 4-64
4.5.3 SENSITIVITY ANALYSIS 4-68
4.5.4 COST-BENEFIT ANALYSIS 4-78

4.5.4.1 Comparison of Alternatives
tor TNT Manufacturing Area
and Burning Grounds Area 4-78

4.5.4.2 Comparison of Alternatives
for Industrial Sewerline 4-82

"N
J 5.0 SUMMARY OF ALTERNATIVES 5-1

6.0 RECOMMENDED REMEDIAL ACTION 6-1

REFERENCES

APPENDIX A—FINAL REPORT, REACTIVITY TESTING OF EXPLOSIVE
CONTAMINATED SOIL SAMPLES

INTRODUCTION ' ' A-i

Fig. A-l A-ii
Fig. A-2 A-iii
Fig. A-3 A-iv
Fig. A-4 • A-v

SUBCONTRACTOR'S REPORT—FINAL REPORT REACTIVITY
TESTING OF EXPLOSIVE CONTAMINATED SOIL SAMPLES A-l

APPENDIX B—COST ESTIMATES FOR REMEDIAL ACTIONS B-l

RR303395
'

vi



(Red)
.-WVOW-FS.I/LOT.1

07/25/86 £

LIST OF TABLES

Table Page

1 Sumary of Contamination Status for HVOW xx

2 Acceptable Soil, Sediment, and Water Contanination
Levels for HVOV Source Areas xxv

3 Applicable Remedial Technologies for the TNT
Manufacturing Area and the Burning Grounds Area xxviii

4 Area of Concern—TNT Manufacturing Area xxxi

5 Area of Concern—Burning Grounds Area xxxii

6 Area of Concern—Industrial Sewerlines xxxiii

7 Preaent-Worth Costs for Remedial Alternatives xxxv

1.2-1 Summary of Contamination Status for WVOW 1-9
dm1.2-2 Reactivity Test Summary 1-13 ^*f

1.2-3 WVOW Reactivity/Sensitivity Testing Matrix 1-17

1-2-4 Reactivity Sampling Stations—Chemical Analyses 1-20

1.2-5 Summary of the Reactivity Test Results 1-21

1.3-1 Acceptable Soil, Sediment, and Water Contanination
Levels for HVOW Source Areas 1-28

2.1-1 Remedial Response Actions for the HVOH Site 2-5

2.2-1 Available Remedial Technologies for the WVOW Site 2-7

2.3-1 Screening of Remedial Technologies Based on
Waste Characteristics and Technology Development
for the HVOH Site 2-12

2.3-2 Site Screening of Remaining Remedial Technologies
for the TNT Manufacturing Area 2-15

2.3-3 Site Screening of Remaining Remedial Technologies
for the Burning Grounds Area 2-17 ~

2.4-1 Applicable Remedial Technologies for the TNT (\Rw^J . -f'~\
Manufacturing Area and the Burning Grounds Area 2-19 \^s

vii



ORIGINAL
(Red)

D-HVOW-FS.1/LOT.2
,-"-\ 07/25/86 "I

LIST OF TABLES
(Continued, Page H of 3)

Table Paw

2,5-1 Assembled Alternatives for the TNT Manufacturing
Area 2-24

2.5-2 Assembled Alternatives for the Burning Grounds Area 2-25

2.5-3 Assembled Alternatives for the Industrial Sewerlines 2-26

2.5-4 Preliminary Screening of Alternatives for the TNT
Manufacturing Area 2-28

2.5-5 Preliminary Screening of Alternatives for the Burning
Grounds Area 2-32

2.5-6 Preliminary Screening of Alternatives for the
Industrial Sewerlines 2-36

4.0-1 Alternatives— TNT Manufacturing Area 4-2

4.0-2 Alternatives— Burning Grounds Area 4-4

4.0-3 Alternatives— Industrial Sewerlines 4-6

4.2-1 Relative N&D Generation 4-28

4.3-1 Federal Agency Coordination 4-39

4.3-2 Sumnary of Applicable and Relevant or Appropriate
Laws, Regulations, Policies, and Criteria 4-41

4.3-3 Summary of Ability to Meet or Exceed Applicable
Laws, Regulations, Policies, and Criteria for
Alternatives for the TNT Manufacturing Area , 4-43

4.3-4 Summary of Ability to Meet or Exceed Applicable
Laws, Regulations, Policies, and Criteria for
Alternatives for the Burning Grounds Area 4-44

4.3-5 Summary of Ability to Meet or Exceed Applicable
Laws, Regulations, Policies, and Criteria for
Alternatives for the Industrial Sewerlinei 4-45

4.5-1 Cost Components for the TNT Manufacturing Area
Alternatives RR30339T

viii



ORIGINAL1
(Red)/

D-WVOH-FS.I/LOT.3
07/25/86

LIST OF TABLES
(Continued, Page 3 of 3)

Table Page

4.5-2 Cost Components for the Burning Grounds Area
Alternatives 4-62

4.5-3 Cost Components for the Industrial Sewerlines
Alternatives 4-63

4.5-4 Present-Worth Costs for Remedial Alternatives 4-65

4.5-5 Summed Cost of Alternatives Versus the Combined
Alternative Cost 4-67

4.5-6 Comparison of Present-Worth Cost for Discount
Factors ot 4, 7, and 10 Percent 4-77

4.5-7 Capital Costs and Unit Costs for Exceeds Require-
ments, Attains Requirements, and 10~5 Risk Level
Remedial Actions—TNT Manufacturing Area 4-80

4.5-8 Capital Costs and Unit Costs for Exceeds Require-
ments, Attains Requirements, and 10"5 Risk Level
Remedial Actions—Burning Grounds Area 4-81

4.5-9 Capital Costs and Unit Costs for Exceeds Require-
ments, Attain Requirements, and 10~5 Risk Level
Remedial Actions—Industrial Sewerlines 4-83

5.0-1 Source Control Alternatives Summary for the 5-2
TNT Manufacturing Area

5.0-2 Source Control Alternatives Summary for the 5-4
Burning Grounds Area

5.0-3 Source Control Alternatives Summary for the 5-6
Industrial Sewerlines

5.0-4 Summary of Applicable and Relevant or Appropriate
Laws, Regulations, Policies, and Criteria 5-7

AR303398



(Red)
,-v
' I

D-HVOW-FS.l/LOF.l
07/25/86

LIST OF FIGURES

Figure Paia

1 HVOH Study Areas xix

1.1-1 HVOW Study Areas 1-4

1.2-1 HVOH Study Areas 1-23

1,2-2 Exposure Pathways Related to Soil Contamination
in the TNT Manufacturing Area 1-23

1.2-3 Exposure Pathways Related to Soil Contamination >
in the Burning Grounds Area 1-24

2.0-1 Feasibility Study Process 2-2
k

3.1-1 Areas to be Remediated for Alternatives 1A2, 1B2,
2A, 2B, 20, and 4A--TNT Manufacturing Area

,--, (Lines 1-10) 3-2

'"~" 3.1-2 Areas to be Remediated for Alternatives 1B1, 3A,
3B, and 3C--TNT Manufacturing Area (Lines 1-10) 3-7

3.1-3 Comparison of the Multimedia Cap (2C, 3C Alter-
natives) to the Soil Cover (4A Alternatives) 3-17

3.2-1 Areas to be Remediated for Alternatives 1A2, 1B2,
2A, 2B, 2C, and 4A—East Burning Grounds 3-20

3.2-2 Areas to be Remediated for Alternatives 1A2, 1B2,
2A, 2B, 2C, and 4A—West Burning Grounds 3-21

3,2-3 Areas to be Remediated for Alternatives 1B1, 3A,
3B, and 3C—East Burning Grounds 3-25

3.2-4 Areas to be Remediated for Alternatives 1B1, 3A, 3-26
3B, and 3C—West Burning Grounds

4.5-1 Total Costs and Unit Costs vs. Quantity for the
TNT Manufacturing Area—Offsite Incineration 4-70

4,5-2 Total Costs and Unit Coats vs. Quantity for the
TNT Manufacturing Area—Offsite Landfill 4-71

..-•̂  4,5-3 Total Costs and Unit Costs vs. Quantity for the AR30339"
^j ' TNT Manufacturing Area—Onsite Incinerator • 4-72



ORIGINAL'
(Red)/

.-WVOW-FS.1/LOF.2
07/25/86 ft

LIST OF FIGURES
(Continued, Page 2'0f 2)

Figure Page

4.5-4 Totil Coici and Unit Coiti vs. Quantity for the
TNT Manufacturing Area—Oniite Landfill 4-73

4.5-5 Totil Costs and Unit Costs vs, Quantity for the
TNT Manufacturing Area—Multimedia Cap 4-74

4.5-6 Totil Costs and Unit Costs vs, Quantity for the
TNT Minufacturing Area—Soil Cover 4-75

AR303WO @

xi



....ulNAL

O D-WVOW-FS.l/LOA.l
'-..:•' 07/25/86

LIST OF ACRONYMS AND ABBREVIATIONS

AAAP Alabama Army Ammunition Plant

ABL Allegany Ballistics Laboratory

ANAD Anniston Army Depot

ASTM American Society for Testing and Materials

BLM Bureau of Land Management

BOE .U.S. Bureau of Explosives

CAAP Cornhusker Army Ammunition Plant

*C degrees Celsius

CAA Clean Air Act

_ CERCLA Comprehensive Environmental Response, Compensation,
~"x, and Liability Act
-._-•''

CFR Code of Federal Regulations

cm centimeters

CWA Clean Water Act

cy cubic yards

cy/hr cubic yards per hour

DDT defUgration-to-detonution transition

2,4-DNB 2,4-dinitrobenzene

DNR Department of Natural Resources

2,4-DNT 2,4-dinitrotoluene

2,6-DNT 2,6-dinitrotoluene

DOD Department of Defense

DOT Department of Transportation

'""\ EA Endangerment Assessment RR3034U I

EP Extraction Procedure

EPA U.S. Environmental Protection Agency
xii



ORIGINAL
(Red)

D-WVOW-FS.1/LOA.2
07/25/86

ESE Environmental Science and Engineering, Inc.

'F degrees Fahrenheit

fiberi/L fibers per liter

ft feet

ft2 square feet

ft-MSL feet above mean sea level

ft/sec feet per second

FWQC Federal Water Quality Criteria

gal gallons

C'rf ground water

HHS Department of Health and Human Services

HSWA Hazardous and Solid Waste Amendments

HUD Department of Housing and Urban Development

Km/sec kilometers per second

LAAP Louisiana Army Ammunition Plant

Ib pounds

LEAD Letterkenny Army Depot

HAAP Milan Army Ammunition Plant

McClintic Wildlife Clifton F. McClintic State Wildlife Station
Station

mi miles

MOU Memorandum of Understanding

MSL mean sea levitl

HAAQS National Ambient Air Quality Standards

N&D noise and dust

NCP ' National Contingency Plan

NCVD National Geodetic Vertical Datum
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NIPDHR National Interim Primary Drinking Water Regulations

NPL National Priorities List

NSPS New Source Performance Standards

04M operation and maintenance

0MB Office of Management and Budget

OSHA Occupational Safety and Health Administration

PAHs polynuclear aromatic hydrocarbons

PPLV preliminary pollutant limit value

qt quarts

RCRA ' Resource Conservation and Recovery Ace

RI/FS Remedial Investigation/Feasibility Study

.'"\ RMA Rocky Mountain Arsenal
. ̂j

RMCL Recommended Maximum Contaminant Level

ROD Record of Decision

SADA Savanna Army Depot Activity

SDWA Safe Drinking Water Act

SHAD Sharpe Army Depot

sq yd square yard

SW surface water

TNB trinitrobenzene

1,3,5-TNB 1,3,5-trinitrobenzene

TNT trinitotoluene

2,4,6-TNT 2,4,6-crinitrotoluene

tons/hr tons per hour

/*~\ TSDF treatment, storage, or disposal fac i l i t y (\RTQ3H03

ug/g micrograms per gram

MB/L micrograms per liter
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USAMBRDL U.S, Amy Medical Bioengincering Reitarch and
Development Laboratory

USATKAMA U.S, Any Toxic and Hatardous Material* A|tncy

USFS U.S, Forest Service

U8FHS U.S. Fiih and Wildlife Service

USGS U.S. Geological Survey

HVAPCC West Virginia Air Pollution Control Commission

WVOW West Virginia Ordnance Works

HVPDES West Virginia Pollution Discharge Elimination System

HVWQS West Virginia Hater Quality Standards

HUH World War II
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EXECUTIVE SUMMARY

Environmental Science ind Engineering, Inc. (ESE), under contract with
the U.S. Army Toxic and Hazardous Materials Agency (USATHAMA), is
conducting a Remedial Investigation/Feasibility Study (RI/FS) of the
former West Virginia Ordnance Works (WVOW). The purpose of the RI/FS it
to assess soils, surface water, and ground water contamination resulting
from past 2,4,6-trinitrotoluene (2,4,6-TNT) manufacturing operations ind
to evaluate potential remedial action alternatives.

To expedite implementation of source area remedial actions, WVOW has been
divided into two operable units, The first operable unit (source areis)
consists of the TNT Manufacturing Area, the Burning Grounds Area, and the
Industrial Sewerlines, The second operable unit (ground water areas)
consists of the Pond 13, Yellow Water Reservoir, and Red Water
Reservoirs, A supplemental Remedial Investigation (RI) was initiated for
the second operable unit in March 1986 to complete characterization of
ground water flow direction and contamination for these areas, The
supplemental Rl is scheduled to be completed in August 1986,

This report presents the findings of the Feasibility Study (FS) for the
first operable unit, A subsequent FS report will be prepared for the
second operable unit. The purpose of the FS is to develop and evaluate,
in accordance with the National Contingency Plan (NCP), alternative
remedial responses to uncontrolled releases of hazardous substances,

The FS provides information needed to select cost-effective remedial
alternatives that effectively abate/mitigate releases of hazardous
substances and provide adequate protection for public health, welfare,
and the environment,

In the following sections, information related to the site background,
nature and extent of the problem, objectives of the remedial action, IxQ^t
applicable technologies, and remedial action alternatives are addressed. -

xv i



ORIGINAL 3INAIJ
(Red) /Red)/

D-WVOW-FS.3/EXSUM.2
07/23/86

Site Background
The WVOW site covers approximately 8,323 acres in Mason County, WV. It ii
approximately 58 miles (mi) northwest of Charleston, 41 mi northeast of
Hunrington, and 6 mi north at Point Pleasant, WV, on the east bank of the
Ohio River. Approximately one-third of the area is currently occupied by
the Clifton F. McClintic State Wildlife Station (McClintic Wildlife
Station), which is 2,788 acres in size and operated by the West Virginia
Department of Natural Resources (DNR).

From 1942 to 1945, WVOW operated to produce 2,4,6-TNT explosive, Produc-
tion of this material during World War II (HWII) resulted in contamina-
tion of the soils of the industrial area, process facilities, and indus-
trial wastewater disposal facilities by 2,4,6-TNT ind associated bypro-
ducts and environmental transformation products. The 2,4,6-TNT was
shipped Co various Government installations to be loaded inCo munitions
or for otner uses. No loading of munitions or testing of ordnance was
conducted at WVOW,

At the close of operations in 1945, the WVOW plant was declared surplus
and the facilities were salvaged or disposed of. Because the industrial
area was contaminated to the extent that complete decontamination was not
feasible, a portion ot the land was not released to private ownership but
was transferred to the State of West Virginia for wildlife management,
If the land were to be used for any other purpose, or in the event of
national emergency, the ownership of the land would revert to the Federal
Government, The land, now owned by the state, currently cdmprises the
McClincic Wildlife Station and is managed by the West Virginia DNR, West
Virginia DNR's management practices are primarily designed to promote
wetlands habitats and populations of resident and migratory waterfowl.
Consistent with this objective, more than 30 shallow ponds have been
constructed since cessation of military activities on the site, and most
of the ponds are stocked with bass. The area is open for public hunting
and fishing. Smaller portions of the nonindustrial areas of the she,
were excessed by the Government and are now owned by Mason
by private owner*.

xvii
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Surface water contamination was observed onrthe site (at Pond 13) in Miy
1981. Following preliminary investigation by the West Virginia DNR and
the U.S. Environmental Protection Agency (EPA), WVOW was listed on the
National Priorities List (NPL) of uncontrolled hazardous waste sites
under the Comprehensive Environmentil Response, Compensation, and
Liability Act (CERCLA) of 1980. In accordance with Executive
Order 12316, the NCP, and the Memorandum of Understanding (MOU) between
the Department of Defense (DOD) and EPA, USATHAMA is designated the lead
agency for the CERCLA response; this report is one element of the CERCLA
response,

Nature and Extent of Contamination
The FS is predicated on the information and data generated during the RI
and the identified pathways, receptors, and corresponding criteria
developed in the Endangerment Assessment (EA) to protect receptors. The
results of the Rl and EA identified the following six areas that
potentially require remediation: *

1. TNT Manutacturing Area,
2. Burning Grounds Area,
3. Industrial Sewerlines,
4. Acids Area/Yellow Water Reservoir,
5. Red Water Reservoirs, and
6. Pond 13/Wee Well Area.

The location of each area is shown in Fig, 1,

The principal sitewide contaminants are nitroaromatic residues, and the
predominant compound observed is 2,4,6-TNT. Two other compounds,
1,3,5-trinitrobenzene (1,3,5-TNB) and 2,4-dinitrobenzene (2,4-DNB), are
also widely distributed. Table 1 is a summary of the nature and extent
of contamination at the WVOW site,

Q AR303W7
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Table 1, Summary of Contamination Status for WVOW

Maximum
Environmental Concentration

Medium Contaminant Detected*

TNT Manufacturing Area

Soils Nitroaromatics 32
Lead 320 ug/g

Surface Water Nicroaromatics 1 ug/L
(Pond 34 only)

Sediments Nitroaromatics 0.4 ug/g

Ground Water Nicroaromatics 14,000 ug/L
Lead 20 ug/Lt

Burning Grounds Area

l Soils Nitroaromatics 2%
v--/ Lead 1,400 ug/g

PAHs 100 ug/g
Friable asbestos Observed

Surface Water Lead 20,5 ug/Lt
Asbestos 2.6 x 106 fibers/L

Sediments • Lead 31 ug/g

Ground Water Uncontaminatedt

Industrial Sewerlines

TNT Manufacturing Nitroaromatics 7U
Area

Acids Area/Yellow Nitroaromatics 400 ug/g
Water Reservoir

o
Red Water Reservoirs Nitroaromatics 0.2X

AR303U.09
Pond 13/Wet Well Uncontaminated

Area
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Table 1. Summary of Contamination Status for HVOW
(Continued, Page 2 of 2)

Environmental
Medium

Offsite Areas**

Soils

Surface Water

Sediments

Ground Hater

Contaminant

Uncontaminated

Asbestos

Uncontaminated

Uncontaminitedt

Maximum
Concentration

Detected*

480,000 fibers/Lit

-

~

* In each area, sampling strategy wai designed to identify and simple
the Dost contaminated areas, to the maximum conccntrationi are not
necessarily representative of the typical concentration in each
•ource area. In virtually all source areas, leveral umples were
collected that were uncontamlnated, thus realistically defining the
extent of contamination.

t Lead in ground and surface waters did not exceed relevant standard!
or criteria [e.g., National Interim Primary Drinking Hater
Regulations (NIPDWR) • 50 ug/L],

** Offsite areas ire sampling locations not in the deiignited tource
areas, The offsite areas include Oldtown Creek (on McClintic
Wildlife Station), Mill Creek potable water supply wells, the former
magazine area, and a conventional solid waste landfill on former HVOH
property.

tt Recently proposed Recommended Maximum Contaminant Level' (RMCL) for
asbestos in drinking water is 7,100,000 fibers/L (Federal Register,
Vol, 50, No. 219:46936-47021).

NOTE: fibers/L
PAHs
ft*

fibers per liter
polynucleir aromatic hydrocarbons
square feet
micrograms per gram
micrograms per liter

Source; ESE, 1986c,

RR303MO
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According to the 40 CFR261.23, Resource Conservation and Recovery Act
(RCRA) definition, 2,4,6-TNT may be classified is hazardous because of
the characteristic of reactivity. RCRA regulations preclude landfilling,
or capping wastes that ire classified as reactive.

To adequately determine if my of the explosive contamination required
special treatment, representative samples of WVOW soils were tested for
reactivity to verify their nonreactive status, The results of these
tests indicate that only one sample of organic crystalline residue from
the TNT process sewerline (containing over 40 percent 2,4,67TNT) was
reactive, Four composite soil simples collected from the TNT
Manufacturing Area and Burning Grounds Area were determined to be
nonreactive, The results of these tests were used in the FS to exclude
the reactivity charateristic from those soils which did not react and to
further define any materials-handling/safety considerations required in
evaluating remedial alternatives, EPA concurred that sewer lines would be
considered reactive and that soil would not be considered reactive. This
position is further supported by recent work at the Milan Army Ammunition
Plant (MAAP), Savanna Army Depot Activity (SADA), and Louisiana Army
Ammunition Plant (LAAP) sites,

Objectives of Remedial Action
Remedial action objectives were defined by the EA, The EA summarized and
interpreted RI data and assessed actual and/or potential harm to public
health, welfare, or the environment from hazardous substances originating
on WVOW, Consequently, the EA justified the need for remedial action ind
served to focus remedial action alternatives, The EA provided a
transition from the RI (ESE, 19B6a) to the FS, which is In progress,

RR303U1
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Criteria were developed in consideration of all realistic exposure
pathwiyi by which humans, wildlife, or aquatic life may be exposed to the
contaminants. Crlterii development wai modeled on the Preliminary
Pollutant Limit Value (PPLV) methodology developed at the U.S. Army
Medical Bioengineering Reiearch and Development Laboratory (USAMBRDL).
The PPLV methodology represents an approach to criteria development bated
on site-specific exposure ind riik assessment techniques and is
documented by Small (1984), The criteria were developed under the
assumption that McClintic Wildlife Station will continue to be managed as
a hunting and fishing area with unrestricted access, Recreational users
should not be exposed directly or through game and fish to contamination
levels that pose a significant risk. In addition, aquatic and
terrestrial biota should not, be exposed '.„ toxic concentration!,

Sevenl key factors affect the exposure assessment. Hazardous
concentrations of contaminants associated with the TNT Manufacturing
Area, Burning Grounds Area, and Industrial Sewerlines are restricted to
McClintic Wildlife Station, and would, under the No Action alternative,
continue to be restricted to McClintic Wildlife Station, No residences
will be constructed on McClintic Wildlife Station. Ground water
resources that have become contaminated ire not now used for potable
supply; McClintic Wildlife Station is served by a municipal supply,

Overwhelming institutional constraints militate against the use of ground
water on McClintic Wildlife Station as a potable supply, McClintic
Wildlife Station is expected to remain a wildlife station in perpetuity.
The area is the most popular (i.e., heavily utilised) facility in West
Virginii's state wildlife management system because of Its proximity Co
the state's two largest cities, Huntington and Charleston, The State of
West Virginia has the incentive, intent, and authority to maintain the
land in this use. Very few, if any, sites on the NPL exhibit similar
institutional constraints on land use, Because of these constraints, it
Is clear that residences will not be constructed on HcClintiB Oi'JjfMe' | ̂
Station nor will onsite ground water be used as a drinking water supply.

xxiii



ORIGINAL
(Red)

D-WVOW-FS.3/EXSUM.6
07/23/86

By comparing actual contaminant levels with these criteria, the actual
risks incurred by the exposed population were estimated. The estimated
lifetime cancer risk associated with regular use of the sice and
consumption of harvested game Is estimated not to exceed 4 x 10~5.
Because the population exposed at the levels assumed is less than 200,
the expected number of excess cancer Incidences under the No Action
alternative is less than 0,008, In other words, odds are at least 100 to
1 that no excess cancers will occur as a result of contamination in the
source areas, Noncarcinogenic contaminants do not exceed the safe levels
of residual contamination with the exception of 2,4,6-TNT, which exceeds
the derived criterion by a factor of 4 in the Burning Grounds Area, The
development of criteria was based on a variety of conservative
assumptions and safety factors so that exceedance of the criteria does
not Imply that adverse health effects are expected, Nonetheless,
achievement of the recommended criteria would be a prudent course of
action, The acceptable soil sediment and water contamination levels for
WVOW source areas are included in Table 2,

Aside from endangerment posed by the toxicity of nltroaromacic contamina-
tion to humans and wildllte, additional hazards exist at the site. The
sewerlines contain reactive wastes [Allegany Ballistics Laboratory (ABL),
1986], In addition, discrete pieces of TNT are present at the Burning
Grounds "Area, These wastes should be removed or rendered nonreactive,
Open manholes associated with sewer lines pose a safety hazard which
should be remedied. Friable asbestos deposits in the Burning Grounds
Area pose an inhalation hazard requiring remediation. Vegetation stress
is evident in the Burning Grounds Area, and it appears that vegetation
will not grow in soils containing more than 1,01)0 ug/g ot total nitro-
aromatics.

Q RR303H13
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Table 2, Acceptable Soil, Sediment, and Water Contamination Level! for
WVOH Source Areas

McClincic Soils* Pond Pond SurficUl Soili**
[0.5 to 2 feet (ft)] Haterit Sedinentst (to 0.5 ft)

Compound (ug/g) (ug/L) (ug/g)

2,4,6-TNT 7,300 60 4 680

1,3,5-TNB 72,000 80 8 2,800

1,3-DNB 3,400 160 16 190

2,4-DNT
10-6 risk 15 3,4 o.22 1.5
ID'9 risk 150 34 2.2 15

2,6-DNT
10-6 ri,k • 3.1 0.67 0.53 0.31
10-5 ri.k 31 6.7 5.3 3.1

Total Nitroiro-
mitics
10'6 risk 500 50
10-5 riak NAtt 300

*Protects hunters from exposure by the plint-to-game pathway,
tProtects aquatic life and fishermen,

**Protects frequent McClintic Wildlife Station visitors from exposure by
direct contact and inhalation of dust.

ttPlants do not grow in soils containing total nitroiromitic
contamination at concentrations that would result in 10*5 cancer risk.

Source: ESE, 1986c.
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Considering the findings of the EA, the following remedial objectives
were defined to minimize or eliminate the endangerment associated with
the source areas:

1, To eliminate safety hazards associated with reactive wastes:
remove or render nonreactive all reactive wastes;

2, To achieve less than 10"' Individual lifetime excess cancer riik
for avid hunters and their families or friends who consume meat
from game that feed in contaminated areas: remove or cover the
upper 2 ft of soil if total nicroaromatic contamination exceeds
500 ug/g,

3. To achieve less than 10"6 individual lifetime excess cancer risk
for frequent visitors to McClintic Wildlife Station who come
into direct contact with surficlal soils: remove or cover the
upper 6 Inches of soil if total nitroaromatic contamination
exceeds 50 ug/g.

Achievement of these criteria will also eliminate endangerment associated
with ocher site contaminants since the other contaminants are found in
association wUh high levels of nitroaromtlc contamination. Achievement
of Objective 3 will also mitigate potential impacts on aquatic biota
associated with erosion and runoff from extreme storm events, All ponds
stocked and used for fishing currently achieve the recommended1 surface
water and sediment criteria designed to protect fishermen and aquatic
life. It is necessary that any remedial actions taken will not result in
exceedance of the acceptable contamination levels presented in Table 2.

To ensure that the Individual lifetime excess cancer risk not exceed
10"5, the objectives could be modified as follows:

o No change for Objective 1,
o Delete Objective 2: Plants cannot grow in soils contaminated

with nitroaromatics at levels that would lead to a 10"5 risk
level for game meat consumers nor would exposure to

AR3031H5
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noncarclnogenlc contaminants exceed acceptable levels as i
result of plant uptake, regardless of soil contarainition,

o For Objective 3, change the criterion for removing or covering
the upper 6 Inches of soil from 50 ug/g to 300 ug/g total
nltroaromitic contamination.

Remedial Technologies
Response actions were identified for contaminated environmental media at
the WVOW site, The remedial response actions for soils and sewerlines
are generally source control measures which remove or control the contami-
nation to prevent the spread of pollutants from the source, F.xaraples of
such remedial actions include containment (i.e., isolation) or disposal
of the contaminated media.

Potential remedial technologies associated with each reiponie action were
identified. The comprehensive list of potentially applicable technolo-
gies did not include auxiliary unit operations that may be necenary for
the implementation of a treatment or control technology (e.g., revegeta-
tion as part of a multimedia cap).

To select applicable remedial technologies for each area, a 2-phase
icreening process was conducted. The first phase considered two factors
that determine applicability to the three areas of concern: (1) waste
characteristics, and (2) the degree of technological development.
Technologies which were ineffectual or were otherwise limited due to
contaminant characteristics and undeveloped technologies were eliminated
from further consideration. Those technologies thit pajsed the initial
screening were evaluated based on site-specific characteristics for each
irea of concern. Technologies remaining after the site characteriitlcs
screening were subsequently used for the assembly of ilternitivei for
each area. Table 3 presents the applicable technologies selected for the
assembly into remedial alternatives.

AR303I.I6
'"
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0

Table 3, Applicable Remedial Technologies for the TNT Manufacturing Area
ind the Burning Grounds Area

Areas for Which Remedial
Technologies are Applicable
(X • applicable to site)

Available TNT Burning
Remedial Manufacturing Grounds

Medium Technologies Area Area

Soils/Sediments Multimedia cap X X
Clay cap X X
In situ flaming (applies X .X

to TNT pieces only)
Flaming (applies to X X
TNT pieces only)

Incineration X X
Landfill X X
Limit access X X
No action X X

Industrial Incineration X
Sewerlines Flashing X

Landfill X
Grout in place X
Limit access X
No action X

Source; ESE, 19B6c.

RR303M7
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Alternatives Selection
As specified in EPA policy on compliance with environmental statutes
other than CERCLA, remedial action alternatives were usembled into the
following categories:

Category Description

1 Alternatives for treatment or disposal it an off-
site facility, as appropriate;

2 Alternatives that attain applicable or relevant and
appropriate Federal public health and environmental
requirements;

3 As appropriate, alternatives that exceed applicable
or relevant and appropriate Federal public health
and environmental requirements;

4 As appropriate, alternatives that do not attain
applicable or relevant and appropriate Federal
public health and environmental requirements but
will reduce the likelihood of present or future
threat from the hazardous substances and that
provide significant protection to public health and
welfare and the environment, This must include an
alternative that closely approaches the level of
protection provided by the applicable or relevant ,
and appropriate requirements; and (

5 No Action alternative,

Development of alternatives in these categories ensured that a broad
spectrum of remedial alternatives was evaluated,

In accordance with the NCP, the alternatives developed for each area of
concern were screened based on environmental, public health, and cost
criteria, This screening eliminated those alternatives which could not
adequately protect human health and the environment or were an order of
magnitude more costly than others in the same category, The alternatives
for each area of concern which remained after the initial screening
Included at least one alternative In each of the five categories except
Category I, offsite disposal for sewerlines, where no offsite option
exists based on the assumption that the sewerlines are reictive. The No
Action alternative (Category 5), which was determined from the EA to be
environmentally inadequate, was still carried forward to the detailed

RR303U8
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analysis of alternatives because all categories must be represented in
the detailed analysis. Tables 4, 5, and 6,provide descriptions of the
remedial alternatives that were carried forwird to the detailed analysis.

Detailed Alternatives Analysis
In accordance with Sec. 300,68(i) of the NCP, a detailed analysis of the
remedial action alternatives was performed. The detailed analysis
included technical, environmental, institutional, public health, and coit
evaluations for each alternative.

The elements of the technical analysis included performance, which refers
to the degree to which a remedial action will prevent or minimize substan-
tial danger to public health or the environment; reliability, which
involves the frequency and complexity of necessary maintenance and the
demonstrated reliability at similar sites; and implementability, which is

'""> the relative ease of instillation and the time to achieve beneficial
"-' results, The safety concerns associated with each alternative were also

addressed in the technical analysis.

The environmental evaluation of alternatives provided an assessment of
the extent to which the alternative is expected to effectively prevent,
mitigate, or minimize threats to public health, welfare, and the
environment, This included an analysis of any adverse impacts associated
with the implementation of the alternative, methods for mitigating these
impacts, and costs of mitigation,

The institutional requirements evaluation consisted of evaluating the
effects of applicable or relevant and appropriate Federal requirements
pertaining to the design, operation, and timing of each Alternative,
Consideration was given to state and local institutional requirements.

Q AR303M?
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The cost analysis was a 4-step process, The initial step was Co estimate
the capital and operation and maintenance (O&M) costs for each
alternative, To achieve this cask, quantities of material requiring
remediation under each alternative were estimated, and unit costs for the
remedial technologies were gathered from standard cost manuals and vendor
quotes. The second step was to calculate the present-worth cost of each
alternative. Using the estimated costs for each alternative, the
present-worth cost of each alternative was calculated using a discount
rate of 10 percent. The present-worth costs allowed the comparison of
costs, in 1986 dollars, between alternatives with no O&M and alternatives
with O&M occurring for 30 years. Next, a sensitivity analysis was
performed which examined the sensitivity of cost estimates to changes in
key cost assumptions, The final step in the cost 'analysis was to perform
a cost-benefit analysis of the 10~5, 10"6, and Exceeds Criteria levels of
cleanup, The cost to implement a remedial alternative for each risk
level was compared to the benefits received upon implementation,

The capital, O&M, and present-worth costs for each alternative are
presented in Table 7,

Recommendation ot' thu Preferred Alternative
A preferred alternative was selected based on'the results of the'detailed
analysis, The preferred alternative Cor the WVOW site is to; (1) flame
the reactive TNT pieces in place on the surface of the Burning Grounds
Area; (2) provide a soil cover over contaminated soils at the TNT
Manutacturing Area and Burning Grounds Area; (3) excavate all reactive
sewerlines, flash the sewers to destroy the contamination, and replace
the unreactive material in the excavated trench; and (4) transport
asbestos to an oftsite local sanitary landfill for disposal, This
alternative (4A) will achieve a 10"6 level of risk upon implementation.
The alternative is recommended to; (1) meet all the criteria and
requirements established in the EA; (2) prevent significant tt'ffWl 0 I. ? 0
impacts to the environment caused by prolonged onsite incineration; and
(3) provide a viable, cosc-eueccive remediation in accordance with
Sec, 300,68(i)(5)(ii) of NCP, in an attempt to balance the funds
available to the Army for site remediation,

xxxlv
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rtflEjl rt fl E S ^fflSfli *«3 « ff 01 *Rffi ̂ )S& fĉ *oj > .H e QJ S ,:: l^ o 5 .£ e «>e 2 's * aRs* ̂  'r ™ • •u n 9.iH *j M a *rj u n 9_<n C W ••< C B ••* C B ' ' >0 *H ^^v»H u o1 M i* g cr C if* o ft1 y IH u g ,* m tn ,5 M 0 u / ''Ajjls.s vaasjs i2ias.s SiS.s scs as a.s Uyu.""- M"" «™" u"" 4, «• « jj •> a " x;xo c o < < < iD



ORIGINAL'
(Red)

21
Ifi
u

p5
o

a
•8ft
iU *I1. E

01

»rt

3
!
82
1
1
.O r !1

J1Si
*n
'C1
1
s
1
8
'e
1

|

I

1

1

" 8
1*2

rs

n "3

.1!
12

|fi§
1*2
„

s§
2"

1§
12

"*I
P2

SB!
82

rs
•38.a8-s.«r12

1

5

OQ tn w
S S3
en

r . O N

| § °

1 S 8 s
<S M

s •» ^

a s a
S S 12 fim 55 *

M cn N OQn

§ i? S °
m" W

§• «
si a| || i?
gig |1 |a |'|
«S? *S «5 5*3 ?!I'll I'l p pi 'ii

.

I
I RR3(m25'



ORIGINAL
(Red)

D-WVOW-FS.2/1.1
07/24/86

1.0 INTRODUCTION

The U.S. Amy Toxic and Hazardous Materials Agency (USATHAHA) inued
Contract No, DAAK11-83-D-0007 to Environmental Science and Engineering,
Inc. (ESE) to perform tasks relating to the Multi-Installation Eastern
Sites Environmental Contamination Surveys Program, Task Number 0004,
Delivery Order Number 0005, comprises a Remedial Investigation/
Feasibility Study (RI/FS) of the former West Virginia Ordnance Works
(HVOH), The purpose of the RI/FS is to assess soils, surface water, and
ground water contamination resulting from past 2,4,6-trinitrotoluene
(2,4,6-TNT) manufacturing operations and to evaluate potential remedial
action alternatives.

In order to expedite implementation of source area remedial actions, WVOW
has been divided into two operable units. The first operable unit
(source areas) consists of the TNT Manufacturing Area, the Burning
Grounds Area, and the Industrial Sewerlines, The second operable unit
(ground water areas) consists of the Pond 13, Yellow Hater Reservoir, and
Red Water Reservoirs. A supplemental RI was initiated for the second
operable unit in March 1966 in order to complete characterization of
ground water flow direction and contamination for these areas. The
supplemental RI is scheduled to be completed in August 1986,

This report presents the findings of the source areas FS, A subsequent
FS report will be prepared for the ground water areas, The' purpose of
the FS is to develop and evaluate, in accordance with the National
Contingency Flan (NCP), alternate remedial responses to uncontrolled
releases of hazardous substances, The FS provides information needed to
select cost-effective remedial alternatives that effectively
abate/mitigate releases of hazardous substances and provide adequate
protection for public health, welfare, and the environment, _ Ofl^U26
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The purpose of the FS is to provide the information necessary for
selection of a cost-effective remedial action alternative(s) for each of
six designated areas of concern at WVOW in accordance with the NCP, The
NCP states:

The appropriate extent of remedy shall be determined by the lead
agency's selection of the remedial alternative which the agency
determines is cost-effective (i.e., the lowest cost alternative thtt
is technologically feasible and reliable and which effectively
mitigates and minimizes damage to and provides adequate protection
of public health, welfare, or the environment) [300.68(j)(D],

1.1 SITE BACKGROUND INFORMATION
The WVOH site covers approximately 8,323 acres in Mason County, WV. It
is approximately 58 miles (mi) northwest of Charleston, 41 mi northeast
of Huntington, and 6 mi north of Point Pleasant, WV, on the east bank of
the Ohio River. Approximately one-third of the area is currently
occupied by the Clifton F. McClintic State Wildlife Station (McClintic
Wildlife Station), which is 2,788 acres in size and operated by the West
Virginia Department of Natural Resources (DNR).

From 1942 to 1945, WVOH operated to produce trinitrotoluene (TNT)
explosive. Production of this material during World War II (WWII)
resulted in contamination of the soils of the industrial area, process
facilities, and industrial wastewater disposal facilities by TNT and
associated byproducts and environmental transformation products, TNT was
shipped to various Government installations to be loaded into munitions
or for other uses, No loading of munitions or testing of ordnance was
conducted at WVOW,

At the close of operations in 1945, HVOW was decontaminated to place it
in standby status. Later in 1945 the plant was declared surplus and the
facilities salvaged or disposed of, No records currently exist regarding
the general extent of this decontamination. The industrial portion of
the site was deeded to the State of Hest Virginia, with the stipulation

AR303t,27
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that the site be used for wildlife management, If the land were to be
used for any other purpose, or in the event'of national emergency, the
ownership of the land would revert to the Federal Government. The land,
now owned by the itate, currently comprises the McClintic Wildlife
Station and is managed by the West Virginia DNR, Weat Virginia DNR'a
management practices are primarily designed to promote wetlands habitats
and populations of resident and migratory waterfowl. Consistent with
this objective, more than 30 shallow ponds have been constructed since
cessation of military activities on the site, and most of the ponds are
stocked with bass, The area is open for public hunting and fishing.
Smaller portions of the nonindustrial areas of the site were exceued by
the Government and are now owned by Maaon County, HV, or by private
owners. The layout of the former industrial facility and the present
boundary of the McClintic Wildlife Station are shown in Fig. 1.1-1.

In May 1981, a seepage of red water was observed adjacent to Pond 13
located on the McClintic Wildlife Station. This pond is located near the
former TNT wastewater trunk sewerlines and pumping station. This
incident was investigated by West Virginia DNR and the U.S, Environmental
Protection Agency (EPA). The shallow ground water discharging to Pond 13
was found to be contaminated by 2,4-dinitrotoluene (2,4-DNT) [up to
7,100 micrograms per liter (ug/L)], 2,6-dinitrotoluene (2,6-DNT)
(1,300 ug/L), 2,4,6-TNT (166 ug/L in one sample), and phenol (31 ug/L),

Baaed on these and other studies by West Virginia DNR and EPA contractors
in 1981 and 1982, HVOH has been ranked as the 84th site on the National
Priorities List (NPL) under the Comprehensive Environmental Response,
Compensation, and Liability Act of 1980 (CERCLA) (PL 96-510 amended by
PL 97-272).

The HVOH site is located in Mason County, along the western bouftShgQQ\\ 28
the state adjacent to the Ohio River, Host of the site is about 1 to
2.5 mi east of the present-day river and is situated on alluvial terrace

1-3



ORIGINA

— FORMER RESERVATION BOUNDARY
"""• MCCLINTIC WILDLIFE STATION BOUNDARY

NOTE; Ponds and wallinds malntalnid by
>\J1 ks Wilt Virginia DNR ire diilgnilid numerically,

SC/LE «„„ ,nn»cr=T SOURCES: USATHAMA, 1984,1500 0 1500 3000 FEET Wlr oipartmtnl, O.C.E,, Conilructlon Olvlilon, 1950,
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deposits; the western section lies within the floodplain of the Ohio
River. The upland areas in the eastern lection of the poit are
characterized by ridges of narrow to medium width. These ridgei are
remnants of an old plateau, and their slopes vary due to differential
weathering of sandstones and shales. Runoff is fairly high and rapid in
the dissected ridge areas. Site elevations range from about 560 feet
above mean sea level (ft-MSL) along the Ohio River to about 880 ft-MSL
along the northern boundary. The Ohio River has a pool elevation of
538 ft-MSL near HVOH [National Geodetic Vertical Datum (NGVD) of 1929,
U.S. Geological Survey (USGS), 1968; 1975 Photorevised], Bedrock in the
area is 60 to 135 feet (ft) below land surface and is covered by
consolidated river terrace alluvium. The river terraces along the Ohio
River were deposited as glacial outwash and have been reworked by recent
river migration and floodplain development.

Several distinct hydrogeologic flow systems have been characterized at
WVOW, At the TNT Manufacturing Area, two aquifers are apparent: a
shallow aquifer of alluvial origin and a deep aquifer apparently
consisting of alluvial sediments underlain by glacial outwash sediments.
The two aquifers in the TNT Manufacturing Area are separated by a gray
clay confining bed which essentially eliminates any vertical
interconnection between the two flow systems,

At the Burning Grounds Area, the near-surface environment is character-
ized by extensive clay layers, Hater-bearing units vary from poorly
graded sands to isolated clay or silt lenses and vary in elevation as
much as 40 ft. In general, the water-bearing units contain a high
percentage of fines (silts and clays) in contrast with the poorly graded
aquifers encountered throughout most of the TNT Manufacturing Area. The
sediments and aquifer materials in the Burning Grounds Area also exhibit
a higher degree of areal lithologic variability.

.AR303WO
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In general, the hydrogeologic program primarily addressed shallow ground
water flow systems at each area of concern. At each area, the aedimenta
encountered are typical of alluvial deposition, The Burning Grounds Area
showed a high degree of areal and vertical lithologic variation in
aquifer materials and overlying and underlying sediments. This indicates
that the aquifers present in these areas are probably discontinuous
beyond the immediate area of concern.

In contrast, the shallow aquifer at the TNT Manufacturing Area and the
shallow aquifer along the red water sewerline are similar in lithologic
and textural characteristics and represent similar depositional
environments.

Because of substantial topographic differences in several of the shallow
aquifers (e.g., the Burning Grounds Area and red water aewerline monitor
wells), the shallow aquifers encountered across the site cannot be
correlated and are not part of a single continuous flow system, but
represent similar depositional environments.

The majority of the deep monitor wells drilled throughout the site were
screened in sediments of alluvial origin. Several deep wells encountered
glacial outwash material. According to published information (Hilmoth,
1966), the glacial outwash aquifer represents a single continuous aquifer
system. However, given the limited number of monitor wells which
penetrated the glacial outwash aquifer throughout the site during this
investigation, it was not possible to verify this information,

Given the wide variety of shallow aquifer characteristics, the high
variability in lithology encountered both areally and vertically, and the
topographic differences encountered within several similar shallow
aquifers, it is felt that the shallow aquifer systems encountered, in
general, reflect discontinuous conditions which cannot be correl|t«<KnO|i3\
throughout the site, rll» . , . - • •
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Base,d on the information obtained from interviews during the Archives
Search (ESE, 1984), the local public is apparently aware of the
contamination at HVOH. Baled on these interviews, the public does not
appear to be highly concerned about safety while hunting and fishing
onsite, or the consumption of fish and wildlife taken at the McClintic
Wildlife Station. Immediate public and West Virginia DNR concern may
develop if proposed remedial actions include long-term destruction or
restriction of significant fishing, hunting, or wildlife habitat.

1.2 NATURE AND EXTENT OF PROBLEMS
The FS is predicated on the information and data generated during the RI,
and the identified pathways, receptors, and corresponding criteria
developed in the Endangerment Assessment (EA) to protect receptors.

Site investigations were initiated when surface water contamination was
observed on the site (at Pond 13) in May 1981. Following preliminary
investigation by the West Virginia DNR and EPA, HVOH was listed on the
NPL of uncontrolled hazardous waste sites under CERCLA of 1980. Under a
Memorandum of Understanding (MOU) between the Department of Defense (DOD)
and EPA, USATHAMA was designated the lead agency for the CERCLA response,
and this report is one element of the CERCLA response.

As documented in the RI report (ESE,1986a), nitroaromatic contamination
of soils, sediments, ground water, and surface waters was found in
several areas of the site (Fig. 1.2-1, Table 1.2-1). 2,4,6-TNT and 1,3,5-
trinitrobenzene (1,3,5-TNB) are the dominant nitroaromatic constituents,
whereas the dinitrotoluenes comprise not more than 2 to 5 percent of the
total nitroaromatic contamination. The dinitrotoluenes are probable
carcinogens and are believed to be more toxic than either TNT or trinitro-
benzene (TNB), Data were determined to be sufficient to assets endanger-
ment and conduct the FS in three areas (TNT Manufacturing Area, Burning
Grounds Area, and Industrial Sewerlines) which are designatednnftf.')9
areas. In other areas (Pond 13, Yellow Hater Reservoir, and Red Hater

1-7
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Table 1,2-1. Summary of Contamination Status for WVOW

Maximum
Environmental Concentration
Medium Contaminant Detected*

TNT Manufacturing Area

Soils Nitroaromatics 3X
Lead 320 ug/g

Surface Hater Nitroaromatics 1 ug/L
(Pond 34 only)

Sediments Nitroaromatics 0,4 ug/g

Ground Water Nitroaromatics 14,000 ug/L
Lead 20 ug/Lt

Burning Grounds Area

Soils Nitroaromatics 2!!
Lead 1,400 ug/g
PAHs 100 ug/g
Friable asbestos Observed

Surface Water Lead 20,5 ug/Lt
Asbestos 2.6 x 106 fibers/L

Sediments Lead . 31 ug/g

Ground Water Uncontamlnatedt

Industrial Sewerlines

TNT Manufacturing Nitroaromatics 71S
Area

Acids Area/Yellow Nitroaromatics 400 ug/g
Water Reservoir

Red Wacer Reservoirs Nicroaromatics 0,215

Pond 13/Het Hell Uncontaminated
Area

1-9
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Table 1.2-1, Summary of Contamination Status for HVOH
(Continued, Page 2 of 2)

Environmental
Medium

Offsite Areas**

Soils

Surface Hater

Sediments

Ground Water

Contaminant

Uncontaminated

Asbestos

Uncontaminated

Uncontaminatedf

Maximum
Concentration
Detected*

;_

480,000 fibers/Ltt

-

~

* In each area, sampling strategy in the RI was designed to identify
and sample the most contaminated areas, so the maximum concentrationi
are not necessarily representative of the typical concentration in
each source area. In virtually all source areas, tevr'al samples
were collected that were Uncontaminated, thus realistically defining
the extent of contamination.

t Lead in ground and surface waters did not exceed relevant standards
or criteria [e.g., National Interim Primary Drinking Hater
Regulations (NIPDHR) • 50 ug/L].

** Offsite areas are sampling locations not in the designated source
areas, The offsite areas include Oldtown Creek (on McClintic
Wildlife Station), Mill Creek potable water supply wells, the former
magazine area, and a conventional solid waste landfill on former HVOW
property,

tt Recently proposed Recommended Maximum Contaminant Level (RMCL) for
asbestos in drinking water is 7,100,000 fibers/L (EPA, 1985b).

NOTE; fibers/L - fibers per liter
PAHs • polynuclear aromatic hydrocarbons
ft2 » square feet

ug/g • micrograms per gram
ug/L • micrograms per liter

Source; ESE, 1986c.

flR303i,35
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Reservoirs), the data developed during the RI were inadequate to define
either the extent of contamination or the potential for migration to
potential receptor populations. In these areas a second phase of RI is
being conducted to fill identified data gaps. The supplemental RI is
scheduled to be completed in August 1986.

Details of the contaminant distribution in each source area are presented
in the RI report (ESE, 19B6a).

Each of these areas of concern is located within the McClintic Wildlife
Station boundary with the exception of the sewerlines within the Acids
Area/Yellow Hater Reservoir.

The soils and sediments containing 2,4,6-TNT at WVOW may be considered
hazardous waste by virtue ot contacting or containing residues ot
specifically listed hazardous waste categories K044 and K047 (40 Code of
Federal Regulations (CFR) 261,32), which are waste treatment sludges from
manufacturing explosives and/or red/pink water, These wastes may be
classified hazardous because of the characteristic of reactivity.
Reactive wastes are defined in 40 CFR 261,23 for Resource Conservation
and Recovery Act (RCRA) purposes. Reactive characteristics relevant to
2,4,6-TNT-containing materials are; (1) being capable of detonation or
explosive reaction if subjected to a strong initiating source;
(2) detonation when heated under confinement; and (3) definition as
either a forbidden explosive (49 CFR 173,51), a Class A explosive (49 CFR
173.53), or a Class B explosive (49 CFR 173.88). RCRA regulations
preclude landti.lli.ng or capping wastes that are classified as reactive,

t'
Based on the results of Army testing of soils containing low concentra-
tions of explosives (i.e., less than approximately 20 percent) at Milan
Army Ammunition Plant (MAAP) and Savanna Army Depot Activity (SADA) and
the contaminant concentrations observed at WVOH, it was believed that the
soils at WVOW would be nonreactive (Roy F. Wescon, Inc., ftft3 050,4 3 6

1-11
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1982). The previous studies at HAAP and SADA indicated that TNT concen-
tration in soil or sediment had to exceed 15 to 20 percent for the soil
to be reactive, To determine if any of the contaminated soil at HVOH
ahould be considered reactive in the evaluation of remedial alternatives,
representative samples of HVOW soils were tested for reactivity. The
soil matrices which were demonstrated to be nonreactive are not
considered hazardous with respect to reactivity for the purposes of
evaluating remedial action alternatives in the FS,

The U.S. Bureau of Mines has tested two protocols for determining RCRA
reactivity status—the U.S. Gap Test and the Internal Ignition Test. EPA
publication SWB46, Test Methods for Evaluating Solid Wastes (EPA, 1982),
defines four reactivity tests required under RCRA in Subsec. 6-2
(Definition of Explosive Materials). These tests are thermal stability,
detonation, spark, and impact sensitivity, Three other tests are

| J required by USATHAMA to define sensitivity and materials-handling
characteristics. These tests are electrostatic sensitivity, friction
sensitivity, and fire or open-flame sensitivity. These nine tests and
their regulatory/materials-handling relevance are summarized in
Table 1.2-2.

The nine tests were performed on composited WVOW soil samples. 'The
samples were collected and composited in a manner to ensure that they
were representative of the areas containing the highest degree of soil
contamination. Samples were collected from the following areas:

1. TNT Manufacturing Area
2. West Burning Grounds
3, East Burning Grounds

Two additional samples were tested for reactivity, A duplicate sample of
TNT Manufacturing Area soils was tested after spiking and mixing with
2,4,6-TNT to provide a sample containing approximately 10 fftift$Q34w'
(100,OUO ug/g) 2.M-TNT >n addition to the ambient 2,4,6-TNT level,O

1-12
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Also, a sample of the organic material found in the process sewerline it
TNT Process Line 5 was tested, A total of five samples were evaluated.
Sampling locations are shown in App. A, Figs, A-l through A-4. The
figures include the locations of individual composite soil subsamples
collected in each area of concern,

The test plan matrix is presented in Table 1,2-3,

The technical approach of the testing program included the collection and
testing for reactivity of composite soil samples representative of worst-
case 2,4,6-TNT concentrations observed during the field RI program,

The 9-test series required a minimum sample size of approximately 40 Ib
of soil, In order to collect sufficient sample for testing and for
chemical analysis and in order to ensure that samples to be tested were

j representative of the overall worst-case soils in each general location,
a 2-stage compositing procedure was employed at each area, except for the
organic residue from the process sewerline (TNT Line 5).

The following discussion describes in detail the 2-stage compositing
procedure employed in collecting the four soil samples for reactivity
testing, The 2-stage compos'iting procedure was accomplished in
accordance with American Society for Testing and Materials (ASTM)
Method D346, At each area of concern (e.g., East Burning Grounds), each
distinct stage 1 composite sample was collected by spreading shovelfuls
on a polyethylene sheet to form a long pile (approximately 5 ft long),
then quartering using alternate shovelfuls. These quarters were mixed by
respreading alternate shovelfuls. A subsample was removed from this pile
by saving every third shovelful on a second polyethylene sheet to produce
a sample of approximately 18 to 25 Ib, This 18- to 25-lb sample formed
the stage 1 composite subsample, After five similar stage 1 subsamples
were collected, the second-stage compositing was performedrffj MibiAei tihei
soil to a single composite sample of approximately 50 Ib, 10 accomplishO
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this, the five first-stage composites were combined into a tingle long
pile (5 ft long) by spreading alternate shovelfuls. Alternate shovelfuli
of this pile were rejected to give a pile of 40 to 60 Ib, which formed
the reactivity sample. A portion of this sample was retained for
chemical analysis at ESE, The composite sample for reactivity testing
was placed in clean (new), covered, plastic 5-gallon (gal) paint buckets,
sealed, and labeled for delivery to the Allegany Ballistics Laboratory
(ABL) for testing. Each sample collected for chemical analysis was
placed in a foil-wrapped, 1-quart (qt) mason jar with Teflon* lid liner
and stored for chemical analysis at 4 decrees Celsius (°C),

Individual samples for the East Burning Grounds and the West Burning
Grounds were collected in this manner, The TNT Manufacturing Area soil
sample was collected in the same manner with the exception that a
duplicate second-stage composite was collected, Both samples were

i '; transported to ABL for testing, The first sample was tested as received,
The second sample was tested after spiking to add sufficient 2,4,6-TNT to
produce a sample which contained approximately 10 percent 2,4,6-TNT

• concentration by weight (100,000 ug/g dry weight) after the sample was
dried to a moisture content of 1,5-percent water. The 2,4,6-TNT was
added by ABL and mixed in a rotary drum until the 2,4,6-TNT/soil mixture
was homogeneous.

At TNT Line 5, a section of one of the sewerlines leading from the Hasher-
Flaker building to the trunk sewerline was approximately two-thirds
plugged by crystalline organic residue. This residue contained
71-percent total nitroaromatic residue (field laboratory analysis),
Approximately 35 Ib of the residue was collected for reactivity testing,

To characterize the 2,4,6-TNT concentration in the composited soil/
sediment samples collected for physical testing, chemical analyses were
performed on each sample at ESE, No extra dilutions to resolve or

••••*• quantify other nitroaromatics within the certified range were/\llf »ifri(lffi |i3
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because the regulatory/materials-handling assessment is based on 2,4-TNT.
No other antlyces were resolvable at the dilution uied to quantify
2,4,6-TNT and, therefore, could not be quantified. Results of the
chemical analyses are shown in Table 1.2-4, It should be noted that
chemical analysis of the spiked simple indicated that this sample
contained 7.3 percent 2,4,6-TNT by weight rather than the target of
10 percent 2,4,6-TNT by weight.

The results of these tests were used to exclude the reactivity
characteristic from those soils which did not react and to further define
any materials-h.tndling/safety considerations required in evaluating
remedial alternatives. A summary of the reactivity tests is presented in
Table 1.2-5. The results indicate that only the sample of organic
residue from the TNT process sewerline was reactive baited on thermal
stability, cap test, fire test, DOT test, and U.S, Gap Test, These
results were consistent with the previous investigations at MAAP and SADA
in demonstrating that soil contaminated with significant quantities of
2,4,6-TNT (up to 7 percent at WVOW) were not reactive, The results of
the reactivity testing program were presented to EPA Region III personnel
at a January 17, 1986 meeting; at this meeting, EPA personnel concurred
that contaminated soil would be treated as nonreactive and sewerlines
would be treated as reactive, The complete details of the reactivity
testing are presented in App, A, Reactivity sampling locations are also
included in App, A.

Direct and indirect exposure pathways to humans and animals exist for the
contaminants observed in the TNT Manufacturing Area and the Burning
Grounds Area, Simplified schematics of the potential exposure pathways
for these areas are presented in Figs, 1,2-2 and 1,2-3, Direct exposure
of humans and animals to nitroaromatic contamination can occur via direct
contact with nitroaromatic residues in the soils or contaminated ground
water seeps in the TNT Manufacturing Area,

~
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Table 1.2-4. Reactivity Sampling Stations—Chemical Analyses

Site ESE TNT Concentration
Designation Sample Number (ug/g) Description

EBG S68605 9,300 East Burning Grounds
composite sample

HBG 568604 4,750 West Burning Grounds
composite sample

TNT-1 568602 1,130 TNT Manufacturing Area
composite sample, TNT
Lines 6 and 7

TNT-SP 568603 73,400 TNT Manufacturing Area,
duplicate sample of
TNT-1, ipiked to 10*
by weight TNT by ABL

TOT-SEW 568606 442,000 TNT Manufacturing Area,
discrete sample,
sewerline from TNT
Line 5 Hiiher/Flaker
house; simple
consisted of

• crystalline material
from pipe

Source: ESE, 19S6c,

O
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Since the ground water in these areas is not currently utilized for
drinking water, no direct pathway to humans i's shown for ground water,
The KcClintic Wildlife Station is expected to remain a wildlife ttation
in perpetuity. As a result, residences will not be constructed nor will
onsice ground water be used as a drinking water supply,

Direct exposure of humans and animals to observed soil contaminants
(nitroaromatio, asbestos, PAHs, and lead) can occur via direct contact
and inhalation of suspended soil particulatea containing these contami-
nants. Indirect exposure via aquatic food-chain mechanisms in both areas
can occur from uptake by aquatic organisms which are fed upon by fish
and/or waterfowl and then by humans. Indirect exposure via terrestrial
mechanisms in both areas involves the uptake of soil contaminants by
plants which may be eaten by upland game animals which, in turn, may be
eaten by humans.

Direct and indirect exposure pathways to humans and animals exist via the "̂*̂
safety hazards associated with numerous open manholes and via migration
of contaminated ground water to seeps and surface waters in the TNT
Manufacturing Area.

Offsite migration of contamination may occur in these areas in twp
locations. Erosion and surface water runoff from the Burning Grounds
Area during the 100-year storm event may cause significant contamination
of Ponds 31 and 33 and OldCown Creek.

1.3 OBJECTIVES OF REMEDIAL ACTION
Remedial action objectives are defined by the EA, The EA summarized and
interpreted RI data in order to assess actual and/or potential harm to
public health, welfare, or the environment from hazardous substances
originating on WVOW, Consequently, the EA justified the need for
remedial action and served Co focus remedial action alternatives, ... Cf\RR303l»50
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Criteria for remediation were developed in consideration of ill realistic
exposure pathways by which people, wildlife, or aquatic life nay be
exposed to the contaminants, Criteria development was nodeled on the
Preliminary Pollutant Limit Value (PPLV) methodology developed it the
U.S. Army Medical Bioengineering Research and Development laboratory
(USAHBRDL), The PPLV methodology repreients an approach to criteria
development based on site-specific exposure and risk assessment
techniques and is documented by Small (1984), The criteria were
developed under the assumption that McClintic Wildlife Station will
continue to be managed as a hunting and fishing area with unrestricted
accesi, Recreational users should not be exposed directly or through
game ind fish to contamination levels that pose i significant risk, In
addition, aquatic and terrestrial biota should not be exposed to toxic
concentrations,

Several key factors affect the exposure assessment, Hazardous
concentrations of contaminants associated with the TNT Manufacturing
Area, Burning Grounds Area, and Industrial Sewerlines are restricted to
the McClintic Wildlife Station and would, under the No Action alterna-
tive, continue to be restricted, No residences will be constructed on
the McClintic Wildlife Station. Ground water resources that hive become
contaminated are not now used for potable supply; the McClintic Wildlife
Station is served by a municipal supply. Overwhelming inaticutionil
constraints militate against the use of ground water on the McClintic
Wildlife Station as a potable supply. The McClintic Wildlife Station is
expected to remain a wildlife station in perpetuity. The area is the
most popular (i.e., heavily utilized) facility in West Virginii's ttite
wildlife management system Because of ics proximity to the state's two
largest cities, Huntington and Charleston. The State of Heat Virginia
has the incentive, intent, and authority to maintain the land in thia
use. Very few, if any, sites on the NPL exhibit similar inatitutionil
constraints on land use. Because of these.constraints, it isictaaYYftik £ I
residences will not be constructed on McClintic Wildlife Station, nor • ' '
will onsite ground water be used as a drinking water supply,
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The criteria for residual contaminant levels are summarized in
Table 1.3-1.

By comparing actual contaminant levels with these criteria, the actual
riaka incurred by the exposed population have been estimated, The
estimated lifetime cancer riak isaociated with regular ute of the lite
and consumption of harvested game is estimated not to exceed 4 x 10~5.
Since the population exposed it the assumed levels is less than 200, the
expected number of excess cancer incidences under the No Action
alternative it less than 0,008, In other words, odds are ibout 100 to 1
that no excess cancers will occur as a result of contamination in the
source areas, Noncarcinogenic health effects are not likely, with the
possible exception of effects associated with 2,4,6-TNT which exceeds the
derived criterion by a factor of 4,

Aside from endangerment posed by the toxicity of nitroaromatic
contamination to humans and wildlife, additional hazards exist at the
site, Some sewerlines contain reactive wastes (ABL, 1986), These wastes
should be removed or rendered nonreactive, Open manholes associated with
sewerlines pose a safety hazard which should be remedied, Friable
asbestos deposits in the Burning Grounds Area pose an inhalation hazard
requiring remediation, Vegetation stress is evident in the Burning
Grounds Area, and it appears that vegetation will not grow in soils
containing more than 1,000 ug/g of total nltroaromatics,

Considering the findings ot the EA, the following remedial objectives
were defined to minimize or eliminate the endangerment associated with
the source areas:

1, To eliminate safety hazards associated with reactive wastes:
remove or render nonreactive all reactive wastes,

2. To achieve less than 10"' individual lifetime excess cancer risk
Cor avid hunters and their families or friends who consume meat

AR303U.52
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Table 1.3-1. Acceptable Soil, Sediment, and Water Contamination Levels
for WVOW Source Areas

McClintic Soils* Pond Pond Surficial Soils**
IO.J to 2 feet (ft)] Waterst Sedimentit (to 0.5 ft)

Compound (ug/g) (ug/L) (ug/g) (ug/g)

2,4,6-TNT 7,300 60 4 680

1,3,5-TNB 72,000 80 8 2,800

1,3-DNB 3,400 160 16 190

2,4-DNT
10-6 risk 15 3.4 0.22 !.5

I, 10-5 risk 150 34 2.2 15

2,6-DNT
10-6 rijk 3,1 0.67 , 0.53 0.31
10-5 risk 31 6.7 5.3 3.1

t,-',__J ToMl Nitroaro-
matics
10'6 ris'< 500 50
10-5 fi-iii NAri 300

^Protects hunters from exposure by the plant-to-game pathway.
tProtects aquatic life and fishermen.

**Protects frequent McClintic Wildlife Station visitors from exposure by
direct contact and inhalation of dust,

tTPlants do not grow in soils containing total nitroaromatic
contamination at concentrations that would result in 10"5 cancer risk,

Source: ESE, 1986c,

RR303W3
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from game that feed in contaminated areas: remove or cover the
upper 2 ft of toil if totil nicroiromatic contamination exceeds
500 ug/g.

3. To achieve leal thin 10"& individuil lifetime excess cancer riik
for frequent viiitora to the McClintic Wildlife Station who cone
into direct contact with surficial soils; remove or cover the
upper 6 inches of aoil if total nitroaromatic contamination
exceeds 50 ug/g.

Achievement of these criteria will also eliminate endangerment associated
with other site contaminants since the other contaminants are found in
association with high levels of nitroaromatic contamination. Achievement
of Objective 3 will alao mitigate potential impacts on aquatic biota
associated with eroiion ind runoff from extreme storm events. All ponds
stocked ind uied for fishing currently ichieve the recommended turface
witer ind sediment criteria designed to protect fishermen and aquatic
life. 'It is necessary that any remedial actions taken will not result in
exceedance of the acceptable contamination levels presented in
Table 1.3-1.

To ensure that the individual lifetime excess cancer risk not exceed
10'5, the objectives could be modified as follows:

o No change for Objective 1,
o Delete Objective 2: Plants cannot grow in soils contaminated

with nitroaromatics at levels that would lead to a 10~5 risk
level for game meat consumers nor would exposure to
noncarcinogenic contaminants exceed acceptable levels is i
result of plant uptake, regardless of soil contamination.

o For Objective 3, change the criterion for removing or covering
the upper 6 inches of soil from 50 ug/g to 300 ug/g total
nitroaromatic contamination,

1-29
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2.0 SCREENING OF REMEDIAL ACTION TECHNOLOGIES

The methodology uied to determine i coit-effective renediil action
alternative for each of the three ireis of concern via i stepwiie
evaluation of remedial technologies and assembled remedial alternatives
that utilizes i series of screenings ind was conducted in accordance with
the NCP and EPA's FS Guidance Manuil (Fig. 2.0-1) (EPA, 1985a). The
purpose of these screenings was to prevent infeasible, unacceptable, or
costly technologies and alternatives that do not meet the goals ind
objectives defined by the EA from being carried forward to the next
evaluation step, Specific criteria including waste characteristics,
technology development, and site characteristics were utilized for
evaluating remedial technologies and Co determine the magnitude and
importance of any effect resulting from the implementation of i remedial
alternative, Upon completion of the various screening processes, a
detailed analysis of the alternatives remaining was performed, The
resulting range of applicable remedial alternatives was then presented,
along with the information necessary to determine the preferred
alternative(s).

For this report, cost-effective remedial action alternatives were
developed based on the information and data presented in the RI and the
identified pathways, receptors, and corresponding criteria developed in
the EA for the three source areas of concern:

1. TNT Manufacturing Area,
2. Burning Grounds Area, and
3. Industrial Sewerlines throughout the sice.

Because the sewerlines are a significant source of contamination at che
site, they are considered a separate area of concern.

Based on the results of the RI and the EA, remedial response action) were
identified for WVOW, The response actions are general classes of
response (e.g., containment) Chat address site problems and raeScDcA(fl'WH CC
goals and objectives. Rn«jUJ . ,

2-1 .
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Once the response actions were identified, a list, of specific remedial
technologies was developed for each response action. Each technology was
screened to determine its applicability,to the WVOH site. Applicability
was evaluated based on waste characteristics, the ability of the
technology to address the goals and objectives defined by the EA, the
status of the technology development, and the specific site
characteristics at each area of concern.

Technologies that passed the technology screening were used Co form
remedial alternatives that address the contaminated media at a particular
area of concern.

U

RR303H57
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2.1 IDENTIFICATION OF REMEDIAL RESPONSE ACTIONS
The following media are contaminated to various degrees:

1. Soils,
2. Sediments,
3. Ground water,
4. Surface water, and
5. Industrial aewerlines,

The remedial response actions for soils, sewerlines, and sedimencs are
generally source control measures which remove or control the
contamination Co prevent the migration of pollutants from che source,
The remedial actions for ground water and surface water generally serve
to remedy the effects of contaminant migration from the source and Co
prevent furcher migration of nitroaromacics. Remedial response actions
appropriate Co Che contaminated media in all areas of concern at WVOW are
listed in Table 2.1-1, At the source areas (TNT Manufacturing Area,
Burning Grounds Avea, and Industrial Sewerlines), only soili and
industriil sewerlines are applicable media. Depending on Che results of
Che subsequent RI and EA, che remaining media may be applicable to the
other areas of concern at HVOH, The remedial technologies compiled in
che following section also address contaminated media on a sicewide basis
and are not limited Co the source areas.

2-4



U

(Red)
D-WVOW-FS.2/VTB2U.I

07/24/86

Table 2.1-1. Remedial Response Actions for the WVOW Site

Applicable Environmental Media

Remedial Response Action

Containment

Collection

Diversion

I_n situ Treatment

Treatment

In situ Decontamination

Decontamination

Disposal

Alternative Water Supply

Limited Action

No Action

Ground
Water*

X

X

X

X

X

X

X

X

Soils

X

X

X

X

X

X

Surface
Water*

X

X

X

X

X

X

X

Sediments*

X

X

X

X

X

X

Industrial
Sewerlines

X

X

X

X

X

X

*Not applicable for the WVOW source areas (TNT Manufacturing Area,
Burning Grounds Area, Industrial Sewerlines').

Source: ESE, 1986c.

Q RR303U59

2-5



ORIGINAL(Red)

D-WVOW-FS.2/22.1
07/17/86

2.2 IDENTIFICATION OF REMEDIAL TECHNOLOGIES
Potential remedial technologies associated wich each response action
identified in Table 2.1-1 ire listed in Table 2.2-1. The Use does not
include auxiliary unic operations that may be necessary for the
implementation of a treatment or control technology. For example, a
transportation seep may be necessary for conducCing an excavation
operation; likewise, grading and revegetacion are required with capping.
Discussion of these auxiliary unit operations is included in Che
alternatives analysis.

AR303460
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Table 2.2-1. Available Ranedial Technologies for the WOW Site

Applicable Environmental Medina
Ground Surface Industrial

Remedial Response Action Remedial Technology Water Soils Hater Sediments Sewerlines

Containment Capping:
Synthetic manbrane X X
Clay X X
Asphalt X X
Multimedia X X
Concrete X X
Chemical sealant X X

Barriers:
Slurry wall X
Vibrating beam X
Grout curtain X
Sheet piling X
Concrete tell X
Clay wall X

Collection Extraction walls X
Subsurface drains X

Diversion Dikes and berms X
Ditches and trenches X
Culverts X

I n situ Treatment Microbial degradation X X X X
Soil aeration .X X .
Solution mining X X
Vitrification X X
Fixation/Encapsulation X X
Limestone treatment bed X X
Activated carbon bed X X
Chemical treatment X X X X
Surface flashing X X

In situ Decontamination Hydraulic scour X
~ Bum X

Solvent wash X
Chemical treatment X

O
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KteM
Table 2.2-1. Available Remedial Technologies for the WVCM Site (Continued, Page 2 of 3)

Applicable Environmental Medium
Ground Surface Industrial

Remedial Response Action Remedial Technology Water Soils Water Sediments Sewerlinea

Treatment Biological!
Activated sludge X X
Trickling filter X X
Rotating biological X X
contactor

Aerated lagoon X X
Composting X X

Physical/Chemical!
Ion exchange X X
Meibrane separation X X
Oxidation X X
Reduction X X
Hydrolysis X X
Liquid/liquid extraction X X
Carbon adsorption X X
Air stripping X X
Steam stripping X X
Solar evaporation ponds X X
Spray evaporation X X
Wet-air oxidation X X
Publicly-owed X X

treatment xnrks
Incineration X X X
Aqueous thermal X X
decoroposit ion

Solvent extract i o n X X
(leaching)

Sodium fluxing X X
Electron bean X X
Plasma treatment X . X
Fixation X X

Decontanination Mechanical scour X
Hydraulic scour X
Chemical treatment X
Bum X
Solvent wash X

AR303l»62

2-8



ORIGINAL
(Red)

D-WOH-FS.2/VTB221.3
07/23/86

Table 2.2-1, Available Remedial Technologies for the WVOW Site (Continued, Page 3 of 3)

Applicable Environmental Medina
Grouid

Remedial Response Action

Disposal

Alternative Water Supply

Limited Action

No Action

Remedial Technology

Deep well injection
Direct discharge
Landfill (onsite/offsite)

Bottled water
Tie-in to municipal systan
Individual treatment units

Monitor
Limit access

None

Water

X
X

X
X
X

X
X

X

Soils

X

X
X

X

Surface
Water

X
X

X
X

X

Sediments

X

X
X

X

Industrial
Sewerlines

X

X
X

X

Source; ESE, 1986c.

G AR31W63
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2.3 SELECTION OF APPLICABLE REMEDIAL TECHNOLOGIES
To select applicable remedial technologies for each area, • 2-phise
screening process was conducted, The first phase considered two fictors
that determine technology applicability to the three areis of concern;
(1) waste characteristics, and (2) the degree of technology development.

The degree of contamination, as well as the cleanup goals and objectives
defined by che EA, vary by area of concern. In general, however, Che
waste characteristics are similar throughout: the site. Thus, waste
characteristic and technology development screenings were conducted for
the WVOW sice as a whole by medium. Those technologies chat passed the
initial screening were evaluated based on site-specific characteristics
for each of che three areas of concern, Technologies remaining after Che
site characceristica screening were subsequently used in the assembly of
alternatives for each area.

2.3.1 WASTE CHARACTERISTICS/TECHNOLOGY DEVELOPMENT SCREENING
In the waste characteristics/technology development screening, the
characteristics of nitroaromatics were examined to eliminate technologies
that are ineffective, unsafe, or otherwise not suitable for meeting the
goals and objectives defined by the EA. Waste characteristics evaluated
in screening included:

1, Physical properties such as volatility, solubility, and density;
2. Specific chemical constituents (TNT, 2,4-DNT, 2,6-DNT, etc.);

and
3, Propercies that determine the degree of hazard, such as

reactivity or ignitability.

If the technology was not eliminated based on waste characteristics, then
che degree of. technology development, performance record, and inherent
construction, operation, and maintenance problems were considered.
Technologies that are unreliable or not fully demonstrated, such Chat
excessive development work would be required prior to implementation,

2-10
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were eliminated. Table 2.3-1 presents Che results of the wasce
characteristics/technology development screening for Che WVOW sice.
Juscification for elimination of a technology is also presented.

2.3.2 SITE CHARACTERISTICS SCREENING
To conduct che sice characteristics screening, che cechnologies were
evaluated by medium for Che TNT Manufacturing Area and che Burning
Grounds Area, For simplification, the Industrial Sewerlines were
screened as a medium within the TNT Manufacturing Area. Sice daCa
gathered during Che RI were used Co identify site conditions that would
limit or promote Che use of any technology. Such site characteriatics
include site area and configuration, soil texture, topography, depth to i
ground water confining layer, and existing land use, EA resulcs,
indicating that ground water contamination in Che TNT Manufacturing Area
is not a significant exposure pathway, were also used as screening
criteria for eliminating technologies applicable to ground water
remediation.

Tables 2.3-2 and 2.3-3 summarize the sice characteristics screening for
the TNT Manufacturing Area and Che Burning Grounds Area, respectively,
Justification for elimination of a technology is also provided,

2-11
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2.4 RESULTS OF REMEDIAL TECHNOLOGY SCREENING
The technologies which remain after screening Cor waste characteristics/
technology development and site characteristics are listed in Table 2.4-1
for the TNT Manufacturing Area and the Burning Grounds Area. Each of
these technologies is considered applicable for assembly into remedial
alternatives presented in Sec. 2.5,

AR303U2
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Table 2,4-1, Applicable Remedial Technologies for the TNT Manufacturing
Area and the Burning Grounds Area

ORIGINAL
(Red)

Areas for Which Remedial

Medium

Sediments/Soils

Industrial
Sewerlines

Available
Remedial

Technologies

Multimedia cap
Clay cap
In situ flaming
Flaming
Incineration
Landfill
Limit access
No action

Incineration
Flaming
Landfill
Grout in place
Limit access
No action

Technologies are
(X - applicable

TNT
Manufacturing

Area

X
X
X
X
X
X
X
X

X
X
X
X
X
X

Applicable
to site)

Burning
Grounds
Area

X
X
X
X
X
X
X
X

Source; ESE, 1986c,

RR303U3
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2.5 ASSEMBLY AND SCREENING OF ALTERNATIVES
Applicable remedial technologies identified in Table 2.4-1 were assembled
into alternatives that address the contamination in three source areas of
concern at WVOW. The assembly of alternatives is based on the
information and data generated during the RI and the identified pathways,
receptors, and corresponding criteria developed in the EA, These
alternatives were screened for public health/environmental impacts and
cost. Those alternatives that would not protect public health or the
environment or had cost an order of magnitude greater than alternatives
providing similar benefits were eliminated. The alternatives remaining
after the screening were carried forward to detailed analysis,

2.5.1 CATEGORIZATION OF ASSEMBLED ALTERNATIVES
In an effort to provide a degree of flexibility in the final selection of
a remedial action, a set of alternatives covering a range of remedial
actions has been developed. As specified in EFA policy on compliance
with environmental statutes other than CERCLA, remedial action
alternatives were assembled in the following categories:

Category Description

1 Alternatives for treatment or disposal at an off-
site facility, as appropriate;

2 Alternatives that attain applicable or relevant and
appropriate Federal public health and environmental
requirements;

3 As appropriate, alternatives that exceed applicable
or relevant and appropriate Federal public health
and environmental requirements;

4 As appropriate, alternatives that do not attain
applicable or relevant and appropriate Federal
public health and environmental requirements but
will reduce Che likelihood of present or future
threat from the hazardous substances and that
provide significant protection to public health and
welfare and the environment. This must include an
alternative that closely approaches the level of
protection provided by the applicable or relevant
and appropriate requirements; and

5 No Action alternative.

RR303U7.H ~.
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Development of alternatives in these categories ensured that a broad
spectrum of remedial alternatives was evaluated.

Alternatives included in Category 1 must specify the offsite storage,
destruction, treatment, or secure disposal of contaminated environmental
media, as appropriate, to a facility approved under RCRA, Under this
alternative, contaminated environmental media (sewerlines and soils) will
be removed to meet or exceed applicable or relevant and appropriate
Federal public health and environmental requirements such that levels of
chemical contaminants remaining are either below risk levels (10~'>)
derived in the EA or are below detectable levels (2 |ig/g)> All
contaminated materials must be manifested and transported offsite via a
licensed transporter, The facility receiving the contaminated materials
must have interim status or be fully permitted and be in compliance with
all applicable RCRA regulations. For instance, a landfill facility
receiving contaminated materials must have a double liner, as defined by
RCRA.

Alternatives in Category 2 are onsite actions which are in compliance
with standards and/or criteria set by applicable or relevant and
appropriate environmental laws, regulations, and criteria. Applicable
laws, regulations, and criteria may include RCRA, Safe Drinking Water Act
(SDWA), Clean Air Act (CAA), Clean Water Act (CWA), Department of
Transportation (DOT) Haiardous Materials Transport Rules, EPA Ground
Water Protection Strategy, and appropriate Federal public health and
environmental requirements, Contaminated sewerlines and soils are
treated or left in place in accordance with RCRA closure standards, as
appropriate, or site-specific criteria developed to conform to EPA's risk
assessment or F,A guidelines. Onsite remedial activities conducted under
CERCLA must meet the technical and regulatory requirements of RCRA, but
do not require permits. Closure and post-closure of the site are in
accordance with applicable RCRA regulations,

AR303l»75
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Alternatives in Category 3 are onsite actions which exceed the same
standards, criteria, and regulations as Category 2 alternativei.
Contaminated sewerlines and toils are removed to below detectable levels,
as appropriate.

Alternatives in Category 4 are onaite actions which meet the site-
specific criteria established in the EA and CERCLA goals of preventing or
minimizing current or future migration of hazardous substances and
protecting human health, welfare, and the environment. The alternatives
protect potential human and other animal receptors from direct contact
and ingestion of pollutants. Onsite actions under this alternative do
not require permits.

Assembled alternatives in Category 5 require United action to minimize
any immediate danger to human health, welfare, or the environment or
require no remedial action,

2.5.2 ASSEMBLY OF ALTERNATIVES
The applicable remedial technologies identified in Sec. 2.4 Mere
assembled into alternatives, by category, for each area of concern. In
assembling the alternatives Cor each area of concern, the aource of the
contamination in that area was initially addressed. Selection of the
remedial technology for the source was based on the type, concentration,
and extent of contamination in the environmental medium; knowledge of
previous applications and performance of the remedial technologies; and
knowledge gained from pilot-scale or field studies.

The remaining contaminated environmental media in each area of concern
were then addressed. The technologies to address the remaining
environmental media were selected to be compatible with or enhance the
aource technology selected. One contaminated medium is present at the

UR303I*76 ©
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TNT Manufacturing Area, and two media are present at both the Burning
Groundi Area and the Industrial Sewerlines.'

Twelve alternative* were assembled for the TNT Manufacturing Area. These
alternatives are presented in Table 2.5-1,

Twelve alternatives were assembled for the Burning Grounds Area. These
alternatives are presented in Table 2.5-2.

Six alternatives were assembled for the Industrial Sewerlinea. These
alternatives are presented in Table 2.5-3.

2.5.3 SCREENING OF ALTERNATIVES
The alternatives developed for each area of concern were screened baaed
on environmental, public health, and coat criteria. This screening

j ', allowed an initial assessment of the applicability of each alternative
relative to the others within each category for each area of concern.
This screening process eliminated those alternatives which could not
adequately protect human health and the environment, or were an order of
magnitude more costly than others in the same category but do not provide
significantly greater protection of human health, welfare, and che
environment, However, the alternatives for .each area of concern which
remained after the initial screening included at least one alternative in
p«ch of the five categories discussed in Sec. 2,5.1 except Category 1,
Offsite Disposal for Sowerlines, where no offsite option exists based on

. the assumption that all sewerlines are reactive, No offsite option
exists for che reactive TNT residue in the Burning Grounds Area. This
residue will be destroyed by in situ flaming in all cases,

2,5,3,1 Screening Criteria
Alternatives developed for each area of concern were screened on the
basis of environmental, public health, and cost criteria,

O AR3IW77
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Table 2.5-1, Assembled

Category/
Alternative

1/Offsite Disposal
1A1

1A2

1B1

1B2

2/Attains Requirements
2A

2B

2C

3/Exceeds Requirements
3A

3B

3C

4/CERCLA
4A

5/No Action
5A

ORIGINAL
(Red)

D-WVOH-FS.2/VTB-251.1
07/24/86 /jffi"

Alternatives for the TNT Manufacturing Area

Contaminated Environmental
Medium of Concern Cleanup

Soils Criteria

Excavation Detection limits
Offsite incineration

Excavation 10'6 risk levels
Offsite incineration

Excavation Detection limits
Offsite landfill

Excavation 10*6 risk levels
Offsite landfill

Excavation 10*6 risk levels vjajjl
Onsite incineration
Backfill

Excavation 10*6 risk levels
Onsite landfill

Multimedia cap 10~6 risk levels

Excavation Detection limits
Onsite incineration
Backfill

Excavation Detection limits
Onaite landfill

Multimedia cap Detection limits

Soil cover 10~6 risk levels

No action None AR3(W78 ̂

Source: ESE, I986c.
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Table 2.5-2.. Assembled Alternatives for the Burning Grounds Area
r\

0

o

Category/
Alternative

1/Offaite Disposal
1A1

1A2

1B1

1B2

2/Attains Requirements
2A

2B

2C

3/Exceeds Requirements
3A

3B

3C

4/CERCLA
4A

5/No Action
5A

Contaminated Enviromental
Soils/Sediments

In situ Flaming of TNT residue
Excavation
Offaite incineration

Jjj situ Flaming of TNT residue
Excavation
Offsite incineration

In situ Flaming of TNT residue
Excavation
Offsite landfill

In situ Flaming of TNT residue
Excavation
Offaite landfill

In situ Flaming of TNT residue
Excavation
Onsite incineration
Backfill

In situ Flaming of TNT residue
Excavation
Onsite landfill

Jta situ Flaming of TNT residue
Multimedia cap

In situ Flaming of TNT residue
Excavation
Onsite incineration
Backfill

In situ Flaming of TNT residue
Excavation
Onsite landfill

In situ Flaming of TNT residue
Multimedia cap

In situ Flaming of TNT residue
Soil cover

No action

Mediun of Concern
Asbettos/Rubble

Offsite landfill

Offsice landfill

Offsite landfill

Offsite landfill

Offaite landfill

Onsite landfill

Offsite landfill

Offaite landfill

Onsite landfill

Offsite landfill

Offsite landfill

No action

Cleanup
Criteria

Detection limiti

10-6 risk levels

Detection limits

10-* risk levels

10-6 rfjit levels

10-6 risk levels

10-6 risk levels

Detection limits

Detection limits

Detection limits

10"6 risk levels

AR3031)
None

Source: ESE, 1986c. ,_25
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Table 2.5-3. Assembled Alternatives for the Industrial Sewerlines

Category/
Alternative

1/Offsite Disposal

2/Attains Requirements
2A

2B

3/Exceeds Requirements
3A

3B

4/CEROA
4A

5/No Action
5A

Contaminated Envlromental Medina of Concern
Sewerlines

No option

Excavation
Onsite incineration
Backfill

Excavation
Flashing
Onsite landfill

Excavation
Onsite incineration
Backfill

Excavation
Flashing
Onsite landfill

Excavation
Flashing
Backfill

No action

Soils

No action

No action

No action

Excavation
Onsite incineration
Backfill

Excavation
Onsite landfill

No action

No action

Cleanup
Criteria

10-6 risk levels

10-6 risk levels

Detection limits

Detection limits

10-6 risk ievei,

None

Source: ESE, 1986c.
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The environmental and public health acreening took into account short-
term (construction-related) environmental impacts, long-term
environmental impacts, and protection of human health, welfare, and the
environment. Those alternatives creating short-term and/or long-term
environmental effects chat would overshadow any environmental benefit of
implementing the alternative were eliminated. Also, those alternatives
which did not reduce or minimize harm to human health, welfare, or the
environment were also eliminated.

Each of the alternatives was evaluated based upon its present-worth cost,
This cost is developed using published capital and operation and
maintenance (O&M) coats, assumes a lifetime of 30 years, and is designed
to achieve an accuracy within -50 to +100 percent, Alternatives chat had
costs an order of magnitude greater than those of other alternatives but
do not provide greater environmental or public health benefits or greater
reliability were eliminated,

A summary of the preliminary screening of the alternatives for the TNT
Manufacturing Area is presented in Table 2,5-4.

A summary of the preliminary screening of the alternatives for the
Burning Grounds Area is presented in Table 2;5-5.

A summary of the preliminary screening of the alternatives for the
Industrial Sewerlines chroughout the site is presented in Table 2.5-6.

2.5.4 SUMMARY OF ALTERNATIVES SCREENING
On the baais of the acreening criteria, the 1A1 alternatives for Che TNT
Manufacturing Area and the Burning Grounds Area were eliminated Cor cost;
all other alternatives in each area of concern were carried forward. No
1A offsite alternative is available for reactive sewerlinea or TNT
residue, No alternatives were technically inadequate or were JR3Q3U8 I
environmentally detrimental except those in Category 5 (No Action), • ' ~
However, these alternatives were still carried forward to the detailed
analysis of alternatives because all categories must be represented in
the detailed analysis,

2-27
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Table 2.5-4. Preliminary Screening of Alternatives for the TNT
Manufacturing Area

Present-
Worth

Environmental/Public Health Coit
Category/Alternative Factors ($1,000)

1/Offsite Disposal
lAl/Excavation Contamination removed to below 81,172
Offsite incineration detection levels. Contaminants

permanently destroyed,
Contaminant migration halted,
Short-term construction impacts.
Long-term public health and
environmental impacts eliminated.
Aesthetics improved,

lA2/Excavatlon Contamination removed to 10"6 risk 10,275
Offsite incineration levels. Contaminants permanently

destroyed. Contaminant migration
halted. Short-term conatruction

. impacts. Long-term public health
and environmental impacts
eliminated. Aesthetics improved,

IBl/Excavatlon Contamination removed to below 9,600
Offsite landfill detection levels. Contaminants not

destroyed, Contaminant migration
halted, Short-term construction
impacts, Long-term public health
and environmental impacts
eliminated, Aesthetics improved,

lB2/Excavation Contamination removed to 10"6 1,215
Offsite landfill risk levels. Contaminants not

destroyed, Contaminant migration
halted, Short-term construction
impacts. Long-term public health
and environmental impacts
eliminated, Aesthetics improved,
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Table 2.5-4, Preliminary Screening of Alternatives for the TNT
Manufacturing Area (Continued, Page 2 of 4)

Present-
Worth

Environmental/Public Health Cost
Category/Alternative Factors ($1,000)

2/Attains Requirements
2A/Excavation Contamination removed to 10'& 4,554
Onsite incineration risk levels. Contaminants per-

manently destroyed, Contaminant
migration halted. Short-term
construction impacts, Long-
term public health and environ-
mental impacts eliminated.
Aesthetics improved. Temporary
onsite facility. Ash backfilled.

2B/Excavation Contamination removed to 10*6 ri,K 1,061
..-̂  Onsite landfill Contaminants not destroyed,
( J Contaminant migration restricted.
''—*' Short-term construction impacts,

Long-term public health and
environmental impacts reduced,
Aesthetics improved. Permanent
onaite facility, Minimal post-
closure land use restrictions,

2C/Multimedia cap Contamination isolated to 10'° 755
riak levels. Contaminants not
destroyed, Contaminant migration
restricted, Short-term construction
impacts, Long-term public health
and environmental impacts reduced,
Aesthetics improved, Permanent
onsite facility, Minimal po ".-
closure land use restrictions,

O AR303I»83
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Table 2.5-4. Preliminary Screening of Alternatives for the TNT
Manufacturing Area (Continued, Page 3 of 4)

Present-
Worth

Environmental/Public Health Coat
Category/Alternative Factors ($1,000)

3/Exceeds Requirements
3A/ExcaVation Contamination removed to below 12,175
Onsite incineration detection levels. Contaminants

permanently destroyed, Contaminant
migration halted, Short-term
construction impacts. Long-term
public health and environmental
impacts eliminated, Aesthetics
improved. Temporary onsite
facility, Ash backfilled,

3B/Excavation Contamination removed to below 3,513
Onsite landfill detection levels,

Contaminants not destroyed.
Contaminant migration
restricted, Short-term
construction impacts, Long-
term public health and
environmental impacts reduced.
Aesthetics improved,
Permanent onsite facility,
Minimal post-closure land use
restrictions,

3C/Multimedia cap Contamination iaolated to 3,847
below detection levels,
Contaminants not destroyed,
Contaminant migration
restricted. Short-term
construction impacts, Long-
term public health and
environmental impacts reduced.
Aesthetics improved.
Permanent onsite facility,
Minimal post-closure land use
restrictions. „-., ni.RR303W
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Table 2.5-4. Preliminary Screening of Alternatives for the TNT
Manufacturing Area (Continued, Page 4 of 4)

Present-
Worth

Environmental/Public Health Coat
Category/Alternative Factors ($1,000)

4/CERCLA
4A/Soil cover Contamination isolated to 10-6 499

risk levels, Contaminants not
destroyed, Contaminant migra-
tion restricted, Short-term con-
struction impacts, Long-term
public health and environmental
impacts reduced, Aesthetics
improved. Permanent onsite
facility. Minimal post-closure
land use restrictions,

'} 5/No Action
•-•' 5A/No Action Contaminants remain. Continued 73

contaminant migration, No isola-
tion of receptors, No short-term
impacts, Long-term public health
and environmental impacts remain,
Permanent land use restrictions,

Source: ESE, 1986c.

O AR303W5.
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Table 2.5-5. Preliminary Screening of Alternatives for the Burning
Grounds Area

Present-
Worth

Environmental/Public Health Coat
Category/Alternative Factors ($1,000)

1/Offsite Disposal
In situ Flaming Contamination removed to below 25,840
1A1/Excavation detection levels,
Offsite incineration Contaminants permanently

destroyed. Contaminant
migration halted, Short-term
construction impacts, Long-
term public health and
environmental impacts
eliminated, Aesthetici
improved.

In situ Flaming Contamination removed to 10'6 5,206
lA2/Excayation risk levels. Contaminants
Offsite incineration permanently destroyed,

Contaminant migration halted,
Shore-term construction
impacts. Long-term public
health and environmental
impacts eliminated,
Aesthetics improved,

In situ Flaming Contamination removed to below 2,999
1B1/Excavation detection levels,'
Offsite landfill Contaminants not destroyed,

Contaminant migration halted,
Short-term construction
impacts, Long-term public
health and environmental
impacts eliminated.
Aesthetics improved.

In situ Flaming Contamination removed to 10"6 604
lB2/Excavation risk levels, Contaminants not
Offsite landfill destroyed, Contaminant

migration halted, Short-tern
construction impacts. Long-
term public health and
environmental impacts
eliminated. Aesthetics
improved.
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Table 2,5-5. Preliminary Screening of Alternatives for the Burning
Grounda Area (Continued, Page 2 of 4)

Present-
Worth

Environmental/Public Health Cost
Category/Alternative Factors ($1,000)

2/Attains Requirements
2A/Excavation Contamination removed to 10"6 3,631
Onsite incineration risk levels, Contaminants

permanently destroyed, Con-
taminant migration halted,
Short-term construction
impacts, Long-term public
health and environmental
impacts eliminated. Aesthe-
tics improved, Temporary
onaite facility, Ash back-
filled.

2B/In situ Flaming Contamination removed to 10'6 570
Excavation risk levels. Contaminants not
Onsite landfill destroyed, Contaminant migra-

tion restricted, Short-term
construction impacts. Long-
term public health and environ-
mental impacts reduced. Aes-
thetics improved, Permanent
onsite facility. Minimal post-
closure land use restrictions,

2C/In situ Flaming Contamination isolated to 10"6 406
Multimedia cap risk levels, Contaminants not

destroyed, Contaminant migra-
tion restricted, Short-term
construction impacts. Long-
term public health and environ-
mental impacts reduced. Aes-
thetics improved. Permanent
onsite facility. Minimal post-
closure land use restrictions,

AR303l»87
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Table 2.5-5. Preliminary Screening of Alternatives for the Burning
Grounds Area (Continued, Page 3 of 4)

Present-
Worth

Environmental/Public Health CoiC
Category/Alternative . Factors ($1,000)

3/Exceeds Standards
3A/Excayation Contamination removed to below 5,828
Onsite incineration detection levels.

Contaminants permanently
destroyed, Contaminant
migration halted, Short-term
construction impacts, Long-
term public health and environ-
mental impacts eliminated,
Aesthetics improved.
Temporary onsite facility,
Ash backfilled.

3B/In situ Flaming Contamination removed to below 1,441
Excavation detection levels.
Onaite landfill Contaminants not destroyed.

Contaminant migration
restricted. Short-term
construction impacts, Long-
term public health and
environmental impacts reduced,
Aesthetics improved.
Permanent onsite facility.
Minimal post-closure land use
restrictions.

jtn situ Flaming Contamination isolated to 1,467
3C/Multimedia cap below detection levels,

Contaminants not destroyed.
Contaminant migration
restricted, Short-term
construction impacts, Long-
term public health and
environmental impacts reduced,
Aesthetics improved.
Permanent onsite facility.
Minimal post-closure land use
restrictions.

RR303H88
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Table 2,5-5. Preliminary Screening of Alternatives for the Burning
Grounds Area (Continued, Page 4 of 4)

Present-
Worth

Environmental/Public Health Cost
Category/Alternative .Factors ($1,000)

4/CERCLA
4A/In situ Flaming Contamination isolated Co 10"6 327
Soil cover risk levels. Contaminants not

destroyed, Contaminant migra-
tion restricted. Short-term
construction impacts, Long-
term public health and environ-

•; ' mental impacts reduced. Aesthe-
tics improved, Permanent
onsite facility. Minimal post-
closure land use restrictions.

\'""'\ 5/No Action
'••-•' 5A/No Action Contaminants remain. Contin- 48

ued contaminant migration. No
isolation of receptors. No
short-term impacts. Long-term
public health and environ-
mental impacts remain, Perma-
nent land use restrictions,

Source: ESE, 1986c,

O HF!303t|89
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Table 2.5-6. Preliminary Screening of Alternatives for che Industrial
Sewerlines

Present-
Worth

Environmental/Public Health Cose
Category/Alternative Factors ($1,000)

1/Offsite Disposal No option.

2/Attains Requirements
2A/Excavation Contamination removed to 10'6 3,469
Onsite incineration risk levels. Contaminants
Backfill permanently destroyed,

Contaminant migration halted.
Short-term conscruccion
impacts, Long-term public
health and environmental
impacts eliminated.
Aesthetics improved.
Temporary onsite facility.
Ash backfilled.

2B/Excavation Contamination removed to 10'6 582
Flashing risk levels. Contaminant
Onsite landfill levels reduced, Contaminant
residue migration restricted. Short-

term construction impacts.
Long-term public health and
environmental impacts
eliminated, Aesthetics
improved. Permanent onsite
facility, Minimal post-
closure land use restrictions,

3/Exceeds Requirements
3A/Excayation Contamination removed to below 7,840
Onsite incineration risk levels, Contaminants
Backfill permanently destroyed. Con-

taminant migration halted.
Short-term construction
impacts, Long-term public
health and environmental
impacts eliminated, Aesthe-
tics improved. Temporary

A'hb'ck~
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Table 2.5-6, Preliminary Screening of Alternatives for Che Industrial
Sewerlines (Continued, Page 2 of 2)

Present-
Worth

Environmental/Public Health Coat
Category/ Alternative Factors ($1,000)

3B/Excavation Contamination removed to below 2,098
Flashing detection levels, Contaminant
Onsite landfill levels reduced, 'Contaminant

migrution restricted, Short-
term construction impacts.
Long-tern public health and
environmental impacts
eliminated, Aesthetics
improved, Permanent onsite
facility. Minimal post-
closure land use restrictions.

4/CERCLA
4A/Excsvation Contamination isolated to 10'6 338
Flashing Backfill risk levels, Contaminant

levels reduced, Contaminant
migration restricted, Short-
term construction impacts,
Long-term public health and
environmental impacts
eliminated. Aesthetics
improved. Permanent onaite
facility. Minimal post-
closure land use restrictions.

5/No Action
5A/No Action Contaminants remain. —

Contaminant migration
unchecked, No short-term
impact. Long-term public
health and environmental
impacts remain. Poasible
permanent land use
restrictions,

Source: ESE, 1986c,
AR303I49I
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3,0 REMEDIAL ACTION ALTERNATIVES

Detailed descriptions of che most promising alternatives identified in
Sec. 2.5 are presented in this section.

3.1 TNT MANUFACTURING AREA ALTERNATIVES
3.1.1 OFFSITE DISPOSAL ALTERNATIVES— CATEGORY 1
3.1.1.1 Alternative 1A2
Alternative 1A2 for the TNT Manufacturing Area involves the remediation
of contaminated aoil aurrounding Washer/Flaker building foundations.
Soil will be excavated and transported to a RCRA-permitted commercial
incinerator that will accept nitroaromatics-contaminated soil in Urge
quantities,

The objective of this alternative is complete removal of all contaminated
soil that contains nitroaromatic concentrations above the 10"6 risk
levels. To achieve a 10'6 risk level for soils in the TNT Manufacturing
Area, the following remedial objectives are indicated by the EA for the
source areas:

1, Remove, or render nonreactive, all reactive wastes;
2. Remove or cover the upper 2 ft of soil if total nitroaromatic

contamination exceeds 500 |ig/3; and,
3. Remove or cover the upper 6 inches of soil if total

nitroaromatic contamination exceeds 50

The worst-case estimate for .surf icial contamination (>50 pg/g) at the TNT
Manufacturing Area is approximately 9,000 ft2 per TNT line, or 90,000 ft2
total for the 10 lines, The location of this surficial contamination is
shown in Fig. 3.1-1.

The WVOW RI report (ESE, 1986a) indicates contamination was consistently
below the 10"6 remedial objective of 500 |ig/g at a depth of
50 centimeters (cm) (approximately 1,6 ft), Therefore,

3-1
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depth of 1.6 ft was assumed sufficient to achieve che 10"6 cleanup
objective to remove contamination within che upper 2 ft. Assuming a
25-percent swell factor upon excavation, approximately 6,700 cubic yards
(cy) of soil will be removed and incinerated offsiCe, Areas to be
excavated are shown in Fig. 3.1-1.

Site Preparation—Mobilization operations associated with this
alternative include:

1. Clearing and grubbing of heavy vegetation over an estimated
2,1 acres (0.21 acre per TNT line),

2. Performing a topographic survey of the contaminated area to
document original elevations,

3. Installing trailera for decontamination and administration
purposes,

4. Constructing access roads capable of supporting heavy equipment,
5. Constructing surface water controls, and /SN
6. Extending utilities to these mobilized areas, ^^

Access roads must be constructed to each building foundation to
facilitate the movement of heavy earthmoving equipment. An estimated
3,500 linear ft of berms and/or swales will be constructed around the
boundaries of contaminated areas to prevent, surface water from entering
or leaving the area during removal activities, Uncontaminated runoff
will be routed around the area to existing drainageways, Onsite surface
water will be channeled to collection points for evaporation and eventual
offsiCe treatment (assuming significant runoff contamination), Ground
water is not expected Co be encountered during excavation because the
uppermost aquifer is generally more than 15 ft below the land surface.

A decontamination station will be constructed to serve personnel, trucks,
and equipment entering and leaving the contaminated areas, A concrete
pad with a raised curb around the outer edges to collect rinsewaters is
usually installed for this purpose, The decontamination a

3-3
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equipped wich containers for disposal of contaminated personnel protec-
tive equipment, tubs and iprayers for personnel decontamination, a
pressure washer for equipment and truck decontamination, and a pump Co
transfer spent waahwater from che sump Co a holding tank, The

• decontamination station will be centrally located to minimise the
distance contaminated vehicles must travel onaite,

Implementation—Implementation of this alternative requires excavation of
soil with a backhoe and/or other earthmoving equipment, Backhoes under
normal operating conditions will achieve greater than 100 cubic yards per
hour (cy/hr) production rate; however, Co avoid overstockpiling
contaminated materials, excavation will coincide wich loading and offsiCe
transport rates,

The aoil will be transported to a staging area where franc-end loaders
i ; place che soil into containers or load che soil directly into trucks.

Trucks will transport the material to a RCRA'permitted commercial
incinerator after manifest requirements are net, Contaminated aoil will
be transported in accordance with DOT regulations covering transport of
hazardous materials,

Confirmatory sampling and analysis of soil will be required to provide
adequate assurances that aoil has been removed to meet soil criteria
objectives,

Closure—Closure of the site involves backfilling the excavated areaa to
original elevations, including compaction, final grading, and
revegecation, Temporary facilities will be removed following
decontamination. All wastes from che decontamination of equipment and
peraonnel will be collected and transported Co a RCRA-permitCed disposal
facility.

Q 3̂03495
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Local soil imported from offaite will be used to backfill Che excavated
areas, Approximately 6,700 cy of backfill will be placed and compacted
to minimize post-closure settlement. The top 1 ft of backfill will
consist of Copsoil to facilitate the establishment of vegetative cover.
The fill will be graded to prevent ponding of surface water, and native
grasses will be seeded and mulched Co prevent erosion. Periodic
pose-closure inspection and maintenance of the revegetative areas and
short-term land use restrictions will be required until the area is
stable,

Special Conditions— The decision Co accept this material by a commercial
incineration facility is dependent on many factors, First, a waste
profile sheet which gives detailed information on waste characteristics
must be submitted to che facility. After reviewing this sheet, che
commercial facility's management will decide if the waste is Co be
accepted and under what conditions.

One facility was identified which gave a "preacreening" acceptance of the
waste, assuming nonreactivity. The facility, located approximately
750 mi from the WVOW site, is one of a few commercial incineratora
capable of accepting the waste. One condicion of acceptance is that the
waste must be drummed. This condition, coupled with the long distance
which vehicles must travel to deliver the waste, makes chit alternative
undesirable from a cost and aafety standpoint.

A second factor to be considered is the availability of commercial
incineratora at che time of acCual cleanup. Wich increasing regulatory
restrictions placed on the types of materials which can be landfilled,
che demand for alternate disposal options will increaae. This may result
in a shortage of incinerator capacity in Che near future, causing the
offsite disposal of large volumes of soil to be infeasible.

AR303496
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3.1.1,2 Alternative IB!
Alternative 1B1 for the TNT Manufacturing Area involves the remediation
of soil surrounding the Washer/Flaker building foundations,
di/trinitracing houses, acid/fume recovery houaes, diacid fortifier
houses, and nail houses. Soil will be excavaCed and transporced Co a
RCRA-permitCed offsiCe landfill for disposal,

The abjective of this alternative is Che complete removal of all
nitroaromatic concentrations above detectable levels (i.e., >2 ug/g,
using field analyses). The worst-case estimate for surficial
contamination is approximately 46,000 ft2 per TNT line, or 460,000 ft2
total for the 10 linea located at the TNT ManufacCuring Area, The

V( .

locacion of chis surficial contamination is shown in Fig, 3.1-2.

The excavation depth to achieve complete removal varies depending on the
; ~\ level of surficial contamination, due to the downward migration of
'—^ various pollutant concentrations, Approximately 53,000 cy of

contaminated soil must be excavated and landfilled offsite, assuming a
25-percent swell factor. Areas to be excavated are shown in Fig, 3,1-2.

The Washer/Flaker building foundations (approximately 27,000 ft?) will be
demolished, loaded into covered Crucka, and.tranaported to a sanitary
landfill. These foundations must be removed to gain access Co underlying
soils, If necessary, Che Hasher/Flaker foundations will be decontami-
nated prior to offaite disposal using a hand-held flaming device. The
contamination aurrounding other foundations in che TNT ManufacCuring
Area, which was generally below 50 ug/g, was not considered high enough
to justify foundacion removal,

SiCe Preparation—Site preparation is the same as that deacribed under
TNT Manufacturing Area Alternative 1A2 except:

1. The area to be cleared is approximately 11 acres; and . «_
,,.~ 2. An estimated 16,000 linear ft of berms and/or swaleBBaPw? . '

\H/ required to control surface runon/runoff.
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Implementation—Contaminated aoil and foundations will be loaded from a
staging area into covered trucks for offaice transport, Each truck will
be decontaminated and its contents manifested before leaving Che sice.
The nonreactive materials will be placed in double-lined, highly
impermeable cells meeting che technical conaCrucCion and operation
requirements of RCRA. The landfill will also be EPA-approved for
acceptance of CERCLA wastes.

Confirmatory sampling and analysis jf soil will be required to provide
assurances that soil has been removed to meet criteria objectives.

Closure—Closure and post-closure activities are the same as Chose
described under TNT ManufacCuring Area Alternative 1A2, except ChaC
53,000 cy of backfill will be placed and compacted Co minimize post-
closure sectlement.

O
Special Considerations—Before a commercial landfill will accept any
nitroaromatics-contaminated soil, an analysis must be performed and a
statement provided certifying that the material is nonreactive. One
commercial landfill which gave a preliminary acceptance to the
nonreactive soils was identified, The facility is under RCRA interim
status and is located approximately 200 mi from tlie WVOW site,.
Contaminated soil can be accepted in bulk by thia facility.

The disposal of contaminated soils into landfills over the next few years
is questionable. Several regulatory "hammers" which may significantly
limit the types of materials acceptable for land disposal are upcoming.
As evidenced by the Hazardous and Solid Waste Amendments (HSWA) of 1984,
the goal of the Federal hazardous waste management program is to reduce
dependence on land disposal as a predominant management opcion.

AR303W9
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3.1.1.3 Alternative 1B2
Alternative 1B2 for Che TNT ManufacCuring Area is Che same as
Alternative 1B1, except contaminated soil is removed to lO'6 riak levels.
Approximately 6,700 cy of soil will be excavated and landfilled offsite.
The depth of excavation will be approximately 2 ft of Che areas shown in
Fig. 3.1-1.

Sice Preparation—Site preparation is the same as that described under
TNT Manufacturing Area Alternative 1A2,

Implementation—Implementation is the same aa that deacribed under TNT
Manufacturing Area Alternative 1B1,

Closure—Closure and post-closure activities are Che same as chose
described under TNT ManufacCuring Area AlCernaCive 1A2,

Special Considerations—Special considerations are the same as those
described under TNT ManufacCuring Area Alternative 1B1.

3.1,2 ATTAINS REQUIREMENTS ALTERNATIVES
3.1,2.1 Alternative 2A
Alternative 2A for the TNT ManufacCuring Area involvea Che remediation of
contaminated soil surrounding Washer/Flaker building foundations. Soil
will be excavaCed and transported to an onsice incineraCor, The
subaCantive requirements of RCRA for incineration of hazardous wastes
will be achieved. No permits will be required for this onsite CERCLA
remedial action as per 40 CFR Part 300, Vol. 50,No. 224, Nov. 20, 1985.

The objective of this alternative is che complete removal of all
contaminated soil above 10"6 risk levels, as deacribed in
Alternative 1A2. The estimated volume of soil requiring remediation is
6,700 cy. Areas to be excavated are shown in Fig, 3,1-1.

AR303500.
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Site Preparation— Site preparation is the same as for Alternative 1A2,
except additional trailers will be used for incineration operations,
Fencing must be constructed around the incinerator aite Co limic public
acceaa,

Implementation — A transportable rotary kiln incinerator will be set up at
the TNT Manufacturing Area, The solids incinerator module consists of a
trailer-mounced rotary kiln, solids preparation and charging equipment, a
burner, an air blower, and an ash discharge system,

Contaminated soil will be trucked to a temporary storage area near the
— incinerator, From there it will be loaded into the incinerator feed

hopper and fed to the incinerator at a rate between 1 and 4 Cons per hour
(cons/hr), Ash formed during incineracion is discharged into Che kiln
end breeching, where it falls into an ash discharge chute. A
water-cooled screw conveyor subsequently carries the ash to a storage
bin, where it is sampled for potential contaminants before being used as
backfill in excavated areas,

The incinerator will be equipped with an afterburner to ensure complete
combustion of kiln off-gases, A constant afterburner temperature will be
maintained with auxiliary fuel oil or fuel gas, A baghouae will be
necessary to control releaae of particulate material and acidic gas pro-
ducts of combustion, Periodic sampling of stack gases will be necessary
to ensure compliance with air quality restrictions,

Organic destruction efficiencies of greater than 99,99 percent will be
maintained as required by RCRA, Extraction procedure (EP) toxicity
testing for leachable metals in che ash will be necessary to determine
whether or not disposal at a RCRA-permitted landfill will be required,

AR30350I
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Closure—Upon completion of incineration operations, the incinerator will
be decontaminated and removed, Waaces generated from decontamination
activities will be collected and hauled to a RCRA-permitted landfill for
disposal,

Ash from the incinerator will be used as backfill in Che excavaCed areas.
Fill material and topsoil will be brought in to fill gaps in the
excavated areas and Co facilitate proper contouring of Che area, Native
grasses will be seeded and mulched over the fill areas to assist in
preventing erosion, Post-closure maintenance and inspection of these
areas will be required.

Special Considerations—The characteristics of soils in the TNT
ManufacCuring Area must be evaluated prior to implementation to determine
the operating conditions, including feed rate, for the incinerator, A
vendor estimate of 4 cy/hr was used as an estimate for feed rate
throughout this FS,

3.1,2.2 Alternative 2B
Alternative 2B is similar to Alternative 2A, except that the contaminated
soil is landfilled onsite instead of being incinerated. Contaminated
soil will be removed to 10'6 risk levels, as- described in
Alternative 1A2. Approximately 6,700 cy of soil will be excavated and
landfilled onsice. Areas Co be excavaCed Co approximately a 2-ft depth
are shown in Fig. 3,1-1. No permits for this onsite alternative will be
required as per the NCP.

Site Preparation—Site preparation is the aame as for Alternative 1A2,
excepC an addicional 1 Co 2 acres must be cleared at the landfill site.
The landfill sice must be fenced Co limit public access.

Implementation—The landfill will be designed and constructed to meet
RCRA criteria, including a double-lined bottom and sides,

3-11
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collection system, and double-lined cap. The landfill for the 6,700 cy
of soil will cover approximately 0.5 acre. The landfill will be graded
Co minimize standing water and infiltration. Native grasses will be
seeded and mulched Co prevenc erosion. Fencing will be placed around che
landfill Co limit public access,

Confirmatory sampling and analysis will be performed to provide assurance
that contamination remaining in soils is below criteria. As the landfill
is constructed, contaminated materials will be placed and compacted in
1-ft layers. Monitor wells will be installed around che landfill and
ground water periodically analyzed in accordance with RCRA requirements.
Pennies are not required for Che landfill because ic represents an onsice
CERCLA response action.

Closure—Closure will include the removal of all temporary facilities,
: pose-closure sampling and analysis of ground water from monitor wells,

and pose-closure landfill cover maintenance. The aice must be registered
as a hazardous waste disposal facility with permanent land use
restrictions. Soil which was excavated to construct the landfill will be
used as bsckfill in the TNT Manufacturing Area and will be seeded with
native grasses for stability.

Special ConsideraCiona—There are no special consideracions for Chis
alternative description,

3.1.2.3 Alternative 2C
Under Alternative 2C, a multimedia cap will be used Co isolaCe
contaminated areas (exceeding 50 ug/g total nitroaromatics) from direct
contact. Contaminated foundations remain in place and are capped along
with the soil. The estimated area Co be capped is approximately 2 acres.
No pennies will be required for Chis onsice CERCLA response action as per
the NCP. .SR303503

O
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Site Preparation—Site preparation is similar to that described for
Alternative 1A2, except for the references Co excavation.

Impleuentation—The design of multimedia caps ac che TNT ManufacCuring
Area will conform Co EPA1a guidance under RCRA, which recommends a
3-layer system consiscing of an upper vegetative layer underlain by a
drainage layer over a low-permeability layer, The cap functions by
diverting infilcracing liquids from che vegetative layer through the
drainage layer away from underlying waste materials. Local soils will be
used to construct the vegecative (topsail) layer and the low-permeability
clay layer. Gravel, crushed stone, or a synthetic material will be
utilized for the drainage layer. A synthetic liner will be placed above
Che clay Co ensure che cap's integrity.

The sice will be compacted and graded Co promoCe runoff from Che finished
cap, The cop 1 ft of soil will be loosely compacted Co promote
revegecation. Native grasses will be seeded and mulched to prevent
erosion,

Closure—Closure will involve maintaining the existing land use restric-
tions Co protect che capped area, and installing ground water post-
closure monitor wells as required under RCRA, Post-closure monitoring of
the ground water is required for 30 years under RCRA,

Special Considerations—There are no special considerations for .this
alternative description,

3.1,3 EXCEEDS REQUIREMENTS ALTERNATIVES
3.1.3.1 Alternative 3A
Alternative 3A, Onsice Incineracion, is identical Co Alternative 2A
except that contaminaCed soil is removed Co below detectable levels. The
areas to be excavated are presented in Fig, 3,1-1, Washer/Flaker founda-
tions will be decontaminated if necessary by using a hand-helflRlJiQnjbU4
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device and disposed of in an offsiCe sanitary landfill. The. total volume
Co be excavated and incinerated onaice is approximately 53,000 cy, as
described in Alternative 1B1. No permits will be required for this
onsice CERCLA response action as per Che NCP,

Sice Preparation—Site preparacion will be Che same as for
Alternative 1B1, Addicional crailera will be used for incineration, and
the incinerator site must be fenced to limit public access.

Implementation — Implementation will be the same as for Alternative 2A,
. except that the Cime Co implement will be much longer due Co the
increased quantity of soil to be processed.

Closure— Closure will be the same as for Alternative 2A,

Special Considerations— Special considerations will be the same as for
Alternative 2A.

3.1.3.2 Alternative 3B
Alternative 3B, Onsite Landfilling, is the name as Alternative 2B excepC
Chat contaminated soil is removed to below detectable levels.
Contaminated foundations will also be removed, decontaminated wich a hand-
held flaming device if necessary, and disposed of in Che onsite landfill,
The total volume to be excavated and landfilled onsite is approximately
53,000 cy, as described in Alternative 1B1. No permits are required for
this onsice CERCLA response action as per the NCP,

Site Preparation — Sice preparation for this alternative is the same as
for Alternative 181, except an additional 2 to 3 acres will be cleared
for ehe landfill site,

Implementation—Implementation of this alternative will be the same aa
for Alternative 28, except that the time to implement will bflRt3fl8 505
because of increased material volumes to be landfilled,
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Closure—Closure will be the same as for Alternative 2B,

Special Considerations—There are no special considerations for this
alternative description.

3.1.3.3 AlCernative 30
Alternative 3C, involving the use of a multimedia cap, is the same as
Alternative 2C except chac all areas wich detectable nitroaromatics
concentrations will be capped, The area to be capped is 11 acres
(1,1 acre per TNT line), as shown in Fig, 3,1-2. No permits will be
required for this onsite CERCLA response action aa per che NCP.

SiCe Preparation—Site preparacion is similar Co that described for
Alternative 1B1.

Implementation—The design considerations for the multimedia cap are Che
same as Chose described for AlCernative 2C, The volume of onsite Copsoil
and clay required to construct the Exceeds Requirements multimedia cap
will be significantly greater (5X) than for the ACCains Standards cap,

Closure—Closure requirements are similar to chose deacribed under
Alternative 2C.

Special Considerations—There are no special considerations for this
alternative description.

3.1.4 CERCLA ALTERNATIVE
3.1.4.1 Alternative 4A
Alternative 4A involves soil cover which will be placed over all
contaminated areas exceeding 50 ug/g totcl nitroaromatica to isolate che
concaminancs from direcc contact. Contaminated foundationa remain in
place and are capped with the soil. The estimated area to be capped is
2,6 acres, as shown in Fig, 3.1-1. No permits are required
onsite CERCLA response action as per the NCP,
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Site Preparation—Site preparation is the same as that described under
Alternative 1A2, except for the references to the trailers and utilieies
required for mobilization.

Implementation—Onsite soils will be used to construct a soil cover over
contaminated areas. The thickness of the cover will be a minimum of
2 ft.

The site will be compacted and graded to promote runoff from the finished
cover. Native grasses will be seeded and mulched to prevent erosion.
Fig, 3.1-3 shows a comparison of the soil cover with the multimedia cap
described under TNT Alternatives 2C and 3C,

Closure—Closure will involve mainea' ling existing wildlife station land
use restrictions, post-closure inspection, and maintaining the cover,

-~>. •I \
Special Considerations—There are no special considerations for this
alternative description,

3.1.5 NO ACTION ALTERNATIVE
3.1.5.1 Alternative 5A
Under Alternative 5A, no remedial actions will be implemented at the
TNT Manufacturing Area, This alternative will not improve site
conditions nor will it mitigate the migration of site contaminants, This
alternative has been included to establish a present site condition
baseline, Alternative 5A is not classified in the NCP as either a source
control or a management of migration remedy, The baseline conditions are
as stated in the WVOW RI report (ESE, I986a) and che WVOW EA
(ESE, 1986b),

O
Alternative 5A includes a long-term monitoring program to provide
information on the extent ot' contamination migration as a function.gf
time, The monitoring program includes sampling and analysis of
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water, surface water, and seeps, Existing onsite monitor wells can
continue Co be used Co monicor any possible future migration of
contaaination past che installation boundary Coward potential hinan or
environmental receptors.

This alternative does not addrtas che public health and environmental
considerations, but it does provide a means to identify future problems;
it can be implemented easily, and no capital costs and low O&M costs are
required.

0 AR303509

3-18



ORIGINAL
(Red)

D-WVOW-FS.2/32.1
07/24/86

3.2 BURNING GROUNDS AREA ALTERNATIVES
3.2.1 OFFSITE DISPOSAL ALTERNATIVES
3.2.1.1 Alternative 1A2
Alternative 1A2 for che East and WeiC Burning Grounds Area involves Che
excavacion, cranaportation, and offsite incineration of contiminatad
aoil. AibeaCos and rubble acattered in these areas will be disposed of
ac an offsite sanitary landfill. TNT residue (chunks) will receive
_in situ flaming prior to offsite disposal,

The objective of this alcernacive is complete removal of contaminated
aoil Co che 10"6 riak levels. To achieve a 10"6 risk level for soils in
che Burning Groundt Area, che following remedial objectives were
established by Che WVOW EA (ESE, 1986b) for Che source areas:

1. Remove, or render nonreaccive, all reaccive wasees;
2. Remove or cover che upper 2 fc of soil if total nicroaromacic

concaminacion exceeds 500 ug/g; and
3. Remove or cover ehe upper 6 inches of soil if total

nitroaromatic contamination exceeds 50 |ig/g.

The estimated surficial contamination in che East and West Burning
Grounds is 15,200 ft2 and 33,780 ft2, respectively. The locations of the
contaminated soils in each area are shown in Figs. 3.2-1 and 3.2-2,
respectively.

In both the East and West Burning Grounds, contaminants were consistently
below 500 ug/g in both areaa at a depth of 50 cm (approximately 1.6 fc).
Therefore, excavacion Co a depth of approximately 1.6 ft in boch areaa is
assumed suffieienc to achieve che 10*6 cleanup objeccive (removal of all
soil chat exceeds a 500-ug/g nicroaromacica concencracion within Che
upper 2 fc), Ac these depths of excavation, approximately 900 cy and
2,000 cy, respeccively, muic be excavaCed from Che Ease and West Burning
Grounds, respeccively, Assuming a swell factor of 25 percent* p Q Q Q "j I Q
Approximately 3,625 cy of contaminated soil will be excavated and offaite
incinerated.
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Site Prepiration—Mobilitation operations aisociated with this
alternative include:

1. Clearing and grubbing an estimated 2 acres,
2, Topographic surveying of the contaminated area,
3. Inseallation of Crailers for dtconeaminacion and adminisCrative

purpoaaa,
4. Construction of surface water controls, and
5. Extenalon of utilities Co mobilized areas.

Access roada Co che Burning Grounds Area will be constructed from a
nearby existing gravel roadway.

(.
Approximately 3,500 linear ft of berms and swales will be constructed
around the boundaries of contaminated areas to prevent sheet runoff from

•"> entering or leaving che sice during removal activities. Uncontaminated
'•'•̂  offiite water will be routed around che sice Co existing drainageways.

A deconcaminacion station will be constructed to serve personnel, trucks,
and equipment entering and leaving che site. The decontamination station
will be similar to chat described for TNT Manufacturing Area
Alternative 1A2.

Implement^ion—ImplemenCqCion of contaminated soil removal requires
excavation wich a backhoe and oCher earchmoving equipment, Extensive
regrading and backfilling of heavily eroded areas will allow Che safe
movement of heavy equipment throughout the site. Contaminated soil will
be loaded into crucks at a central staging ares for offsite transport,
Trucka will transport the aoil to a RCRA-permitCed commercial incinerator
after manifest requirements are met, Contaminated soil and water
(runoff) will be transported in accordance wich DOT regulations covering
the transport of hacardous materials. Trucks will be decontaminated

„„„, before leaving the site. Confirmatory sampling and analysis.of JoikwilU
U B K J [ U J 3 I Jbe required to ensure that soil has been removed to meet th(rlu~ action

level.
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Asbestos and rubble will be loaded into trucks for cransporcacion to a
lanicary landfill. Asbestos will be double-bagged Co preclude the
release of fibers during transport ind landfilling, Federal requirementa
and ipecific landfill requirements for asbestos packaging, Cransport, and
burial will also be achieved,

In situ flaming will be required for all TNT residue at cheae sices.
Flaming entails che use of a hand-held flamer co thermally decontaminate
surface contaminants. It is anticipated that complete decomposition of
all potentially reactive residues chat are at or near the flame frone can
be accomplished because of the incensicy of Che heat, This technique haa
been used successfully in Che decontamination of structures ac Frankford
Araenal (EPA, 1985b),

Closure—Closure for Chis alternative involves backfilling of Che
excavated areas, compaction, final grading, and revegetation. All wastes
from decontamination of equipment and personnel will be collected and
'transported Co a RCRA-permiCCed diapoaal facilicy, Approximately
3,420 cy of local aoil imporced from offaice will be placed and compacted
in 1-fc layers Co minimize any poet-closure settlement, The top 1 ft of
backfill will be loosely compacted topsuil to faciliCate Che
establishment of vegetative cover, Native grasses will be seeded and
mulched to prevent erosion,

Special Considerations—The special considerations discussed under TNT
Manufacturing Area Alternative 1A2 are also applicable Co Chit
alternative. In addition, all reactive materiala must be rendered
nonreaccive before they will be accepted by che offsite incineration
facility. In situ flaming will ensure that excavated materials are
acceptable for offsite incineration.

AR3035I!*
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3.2.1.2 Alternative 181
AlCernative 1B1 for che Ease and West Burning Grounds Area involves the
offsite disposal of contaminated soil in i RCRA-permitted offsiCe
landfill. Aabeitoa and rubble scattered in cheae areaa will be diipoaed
of ac an offsiCe sanitary landfill. TNT residue will receive in situ
flaming prior Co offsite disposal.

The objective of this alternative is Che complete removal of all
nitroaromatics concentrations above detectable levels (>2 ug/g). The
estimated surficial contamination for the Eaat and West Burning Grounda
is 41,250 and 125,300 ft2, respectively, as shown in Figs, 3,2-3
and 3.2-4, respectively.

The excavation depth Co achieve complete removal varies depending on che
level of surficial contamination. An estimated 16,900 cy of contaminated
soil will be excavated and landfilled offsite, assuming a 25-percent
swell factor.

Site Preparation—Site preparation is Che same as Chat described under
Alternative 1A2, except approximately 4 acrea will be cleared and
grubbed,

Implementation—Implementation is the same as that deacribed for TNT
Manufacturing Area Alternative 1B1, In addicion, in situ flaming of TNT
residue will be accomplished prior Co excavacion of the soils,

Closure—Closure and pose-closure accivicies are che same as chose
described under Alcernacive 1A2, except that 16,900 cy of backfill is
required,

Special Considerations—The special conaideracions discussed under TNT
ManufacCuring Area Alcernacive 1B1 are also applicable Co Chis
alternative, AR3035I5
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Reactive latarialt cannoc be landfilled. TNT residue at che Burning
Grounds Area lute be ehenally Created prior Co disposal in a landfill,
The use of in situ flaming for Che TNT residue will help ensure Chat all
excavaCed weeriali can be accepted by Che offaite facility,

3.2.1.3 Alcernacive IB2
Alcernacive 1B2 for che Ease and West Burning Grounds Area is the same as
for Alternacive 1B1, except contaminated aoil it excavated and removed to
che !0"* riik level. The locacioni of Che areas Co be excavaCed in each
area are shown in Figs, 3,2-1 and 3.2-2, respeccively. The depth of
axcavat'jn it approximately 2 fc in both areas, resulting in a 3,625-cy
volume of soil to be disposed of in an Cffsite landfill,

Site Preparation—Site preparation is the tame at that deicribed under
AlCernative 1A2.

Implementation—Implementation will be the tame at that described for TNT
Manufacturing Area Alternative 1B1. Ijn situ flaming of TNT residue will
be accomplished prior to excavation of the aoila.

Closure—Closure and post-cloture activities are the tame at those
described for Alcerntcive 1A2.

Special Considerations—The special comiderations are che tame at chose
ditcusted for TNT Manufacturing Area Alcernacive 1B1, The treatment and
disposal of TNT residue are the tame as ditcusted for Alternative 1B1,

3.2.2 ATTAINS REQUIREMENTS ALTERNATIVES
3.2.2.1 AlCernative 2A
Alternative 2A for the Burning Groundt Area involves Che excavation and
ontice incineration of contaminated soil, Asbestos and rubble will be
disposed of in an ontite tanicary landfill, TNT residue will htnfanilC 1 0Hiy"j0ww i»
flamed prior Co soil excavation. The substantive requirements of RCRA ' '
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for incineracion of hazardoua waste* will be achieved, However, no
permits will be required for Chit onsite CERCLA retponte action tt per
che NCP.

The objeccive of chit alcernacive it Che complete removal of all
contanintced toil above 10*' risk levels, at detcribed in
Alcernacive 1A2. To accomplish thit objeccive, approximately 3,625 cy of
toil mutt be excavated and incinerated. Areas to be excavated are shown
in Fig. 3.2-1 for the East Burning Grounds and Fig. 3.2-2 for the West
Burning Grounds,

Sice Preparacion—Sice preparacion under Chis alcernacive it Che tame as
for Alternative 1A2.

'""''•• Implementation—The construction and operation of a transportable rotary
kiln incinerator is discussed under TNT Manufacturing Area
Alternative 2A. The asbestoa and rubble will be loaded into trucks for
transportation to a sanitary landfill. Asbestos will be'double-bagged to
preclude che release of fibers during transport and landfilling. Federal
requirements and specific landfill requirements for atbestot packaging,
transport, and burial will alao be achieved,

TNT residue will be excavated along with the aoil and incinerated. Ic it
ancicipated that complete destruction of all nitroaromacica concaminants
will be accomplished in the incinerator (99,99-percent destruction
efficiency),

Closure—Closure of the ontite incinerator ia discussed under TNT
ManufacCuring Area Alternative 2A,

Special Considerations—The special conaideracions discussed under TNT
„.*. ManufacCuring Area Alternative 2A are applicable to this altfttSaJilejS I "O
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3.2.2.2 AlCernative 2B
Thit alcerntCive contitct of excavation and onsite landfilling of
contaminated soil. Prior to landfilling, all TNT residue ac che lice
will be thernally treated by jln situ flaming. Asbestos and rubble will
be. diapoaed of in Che ontice landfill along with concaminacad aoils. To
accomplith che alternative objectives, approximately 3,625 cy of toil
muse be removed and landfilled. Areas Co be excavaced are thown in
Fig. 3.2-1 for Che Ease Burning Grounds and Fig. 3.2-2 for Che West
Burning Grounds. No pennies are required for Chit oniice CERCLA responte
action aa per the NCP,

Sice Preparation—Site preparation under chit alcernacive ia Che sane as
for Alternative 1A2. Approximately 1 to 2 additional acres autt be
cleared and graded for che construction of Che ontite landfill.

Implementation—Implementation of Che onsice landfill ac the Burning
Grounds Area is similar Co chat described under TNT ManufacCuring Area
Alternative 2B, excepC for macerial quancicies. The Burning Grounds Area
offers an exceptional loctcion for the placemenc of a landfill because
che chick clay layer ac che site provides a natural, impermeable barrier
Co Che migration of pollutants.

Closure—Closure of Che landfill ia the same at for TNT ManufacCuring
Area Alcernacive 2B,

Special Considerations—No special considerations are applicable Co Chis
alcernacive,

3.2.2.3 Alcernacive 2C
Thia alcernacive involvea che placemenc of a multimedia cap over all
areas where surficial contamination exceeds 50 ug/g CoCal nitroaromatici.
Prior Co capping, rubble and asbestos will be removed and haule* OofyQ"|520
offsice sanitary landfill. TNT residue will be in situ flamed prior Co '
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capping. The estimated area Co be capped it approximately 2 acres.
Areas Co be capped are thown in Fig, 3.2-1 for che Eatt .Burning Groundt
and Fig. 3,2-2 for the HetC Burning Groundt, Permits are noC required
for chit ontite CERCLA response action at per Che NCP,

Site Preparation— Site preparation for this alternative it similar Co
Chae detcribed for Alcernacive 1A2. Extenaive backfilling and grading of
swalei and eroded areas are required to provide a level turf ace for cap
placement.

Implement at ion— Implementat ion of the multimedia cap ac che Burning
Grounds Area it Che tame as TNT ManufacCuring Area Alcernacive 2C. In*•
addition, in aicu flaming will be uted Co decompose TNT residue, and
asbestos/rubble will be ditposed of offtice in a taniCary landfill prior

'•"•••., Co che installation of Che cap.
O

Closure— Closure of che cap is che tame at for TNT ManufacCuring Area
Alcernacive 2C,

Special Considerations—A significant amount of aoil erosion can occur
during heavy atoms, Drainage ditches or berms will be installed
upgradient of the capped areas Co diverc scormwacer around che sice,
Frequent inapeccion and maintenance of che cap will be required until
vegetative growth can provide adequate support against excessive erosion.

3.2.3 EXCEEDS REQUIREMENTS ALTERNATIVES
3.2.3.1 Alternative 3A
Alternative 3A, Onsice Incineration, it identical Co Burning Grounds Area
Alternative 2A except ChaC che contaminated toil ia removed Co below
detectable levels. Areas co be excavated are pretenced in Figt. 3.2-3
(Ease Burning Grounds) and 3.2-4 (West Burning Grounds), The total
volume of material to be excavated and incinerated onsice it

(^ approximately 16,900 cy, as deacribed in AlCernative 1B1. Rubble and
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aibetcot will be removed and disposed of in an offsite landfill prior Co
excavation of toils, Ptrnics are not required for chit onsice CERCLA
response accion at par che NCP,

Site Preparation—Site preparation it Che tame at chat described under
Alcernacive 1A2. Additional erailert are required for incineration, and
che incineracor sice mute be fenced Co limic public access,

Implementation—The conacruccion and operation of Che incineracor it
discussed under TNT ManufacCuring Area Alcernacive 2A, TNT residue will
be incinerated wich Che tail, Atbetcot and rubble will be transported
offtice and disposed of in a tanicary landfill,

Closure—Closure of che ontice incineracor it discussed under TNT
ManufacCuring Area Alcernacive 2A,

Special Considerations—Special conaideraciont for Che onsite incinerator
are discussed under TNT Manufacturing Area Alternacive 2A,

3,2.3.2 Alcernacive 3B
Alcernacive 3B, Onaice Landfilling, it Che tame at Alcernacive 2B, excepc
chac concaminaced aoil is removed to below detectable levels. The total
volume to be excavated and dispoted of in an ontice landfill ia
approximately 16,900 cy, Asbestos and rubble are disposed of in an
offsiCe unitary landfill, TNT retidue will be hi situ flamed and
subsequently disposed of in an onsice landfill wich che excavaCed soils,
Permits are noc required for chit onsice CERCLA response accion at per
Che NCP.

Sice Preparecion—SiCe preparacion for Chit alcernacive it che tame as
for Alcernacive 1A2. An additional 1 Co 2 acret muse be cleared for che
construction of Che landfill. AR303522
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Implemencation— Implementation of Chit alcernacive will be Che tame at
for AHernaeive 2B except that che Cine Co implement will be longer
became a significantly larger amount of material oust be landfilled.

Closure—Closure will be Che same at for TNT ManufacCuring Area
Alcernacive 2B.

Special Considerations—No special consideracions are applicable to Chit
alcernacive.

3.2,3,3 Alcernacive 3C
AlCernative 3C, involving the use of a multimedia cap, it the tame as for
Alcernacive 2C except that all areas wich detectable nitroaromatics
concentrations will be capped. The area to be capped, which it estimated
to be 4 acres, it thown in Fig. 3.2-3 for the Eatt Burning Ground! and
Fig, 3,2-4 for the West Burning Grounds. TNT retidue will receive
hi situ flaming prior to Che installation of Che cap. Asbestos and
rubble will be disposed of in en offsite sanitary landfill, Pennies are
noc required for Chis onsice CERCLA response accion as per che NCP,

Site Preparation—Site preparation it similar to that deacribed for
AlCernative 1A2, In addition, extenaive backfilling and grading of
eroded areat are required to provide a flat turface for capping.

Implementation— Deiinn considerations for the multimedia cap are the tame
as for TNT Manufacturing Area Alternative 2C. Rubble and asbeatot will
be removed and TNT retidue will be flamed prior Co capping,

Closure — Closure requirements are the tame as Chose deacribed under TNT
Manufacturing Area Alternative 2C,

Special Considerations—Special considerations are the
for Alternative 2C,
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3.2.4 CERCLA ALTERNATIVE
3.2.4.1 Alternative 4A
Under Alternative 4A, toil cover will be placed over all areas where
contamination exceeds 50 |ig/g tocal nitroaromatics. The eicimated area
co be covered, approximately 2 acres, ia thown in Fig, 3,2-1 for che East
Burning Grounda and Fig, 3,2-2 for the Wetc Burning Grounds. Permits are
noc required for Chis onaice CERCLA response accion at per Che NCP,

Site Preparation—Site preparation for this alternative it similar to
chac described for Alcernacive 1A2. Exceniive backfilling and grading of
eroded areas are required co provide a flat area for Che cover.

Implement at ion—Oniite soils will be used Co consCrucC a toil cover over
contaminated areas, The thickness of che cover will be a minimum of
2 fc, The cover will consist of two layers— an upper vegetative layer
(topsoil) and a low-permeability clay layer (see Fig, 3,1-3).

The aite will be compacted and graded to promote runoff from che finished
cover. Native grasses will be seeded and mulched to prevent erosion,

Asbestos and rubble will be disposed of at an offsite sanitary landfill,
TNT residue will receive in situ flaming prior to capping.

Closure—Closure will involve maintaining existing wildlife station land
use restrictions, pose-closure inspection, and maintaining the cover,

Special Considerations—Frequent inspection and maintenance of the cover
will be required until vegetative growth can provide adequate stability
and protection against erosion,

3.2.5 NO ACTION ALTERNATIVE
3.2.5.1 Alternative 5A
Under Alternative 5A, no remedial actions will be implemented tftDh*jQ352H
Burning Grounds Area; however, a long-term monitoring program to provide

3-33



ORIGINAL
(Red)

D-HVOH-FS.2/32.12
07/24/86

information on the extent of conCaminant nigraCion at a funceion of cine
will be inplimented, The nonitoring program include! templing and
analysis of ground and surface waters. Existing oniite monitor wallt
will continue Co be uted Co nonicor any increase or decreate in
coneaninanc concenerationi, or Co indicate a tcacut quo in che
contaminant concentrationi indicaeing Chat condiciont have reached
steady-state at the tite.

Thit alcernacive doet not address che public health and environmencal
considerations, but it doea provide a meant Co identify future problems;
it can be implemented easily, and no capital coat and low O&M cotct are
required.

U

o AR303525
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3.3 INDUSTRIAL SEHERLINE ALTERNATIVES
3.3.1 OFFSITE DISPOSAL ALTERNATIVES
No offtice disposal option exists band on the reactive naturt of the
Industrial Sewarlinat. Current Federal regulationi ban Che landfilling
of reactive wattts, and no offaite incinerator facility was loctced chaC
could accept cheae wastes,

3.3.2 ATTAINS REQUIREMENTS ALTERNATIVES
3.3.2.1 Alternative 2A
Alcernacive 2A for che Industrial Sewerlinei involve! excavation and
ontice incineration of all aewerlines, The concatenated toil surrounding
che tewerlinet will be lefc in place or immediately backfilled inco che
eranch once the tewerlinet are removed, provided ChaC Che contaminated
toil it more than 2 fc below che land lurface. Afterward, clean fill
will be placed over the contaminated toilt in the trench to effectively
isolate the toil from direct contact.

To achieve chit remedial objeccive, approximately 680 cy of contaminated
sewerlines will be removed and incinerated, An additional 18,000 cy of
uncohtaminaCed soil excavation will be necessary Co gain access Co che
tewerlinei,

The subscancive requirements of RCRA for incineration of hatardous waaces
will be achieved. No permits will be required for chit ontite CERCLA
remedial accion, at per che NCP.

Site Preparation—Mobilitation operationi associated with this
alternative include;

1, Clearing and grubbing of heavy vegecation over an estimated
17 acret, assuming a 30-fc corridor along Che sewerlines for
equipment workspace;

2, Inatallation of crailera for decontamination and
purposes;
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3. Construction of accett rotdt for heavy equipment;
4. Surfk-e water controls; and
S. ExCension of utilities Co Chete mobiliied areas.

Beras will be constructed to divert oncoming runoff around excavated
areat during removal activities, A decontamination atation will be
conttructed to terve personnel, Crucki, and equipment entering and
leaving che lite. The 'station will be similar to that described under
TNT ManufacCuring Area Alcernacive 1A2,

Implimentacion—Excavation of contaminated tewerlinat will be
accomplished using cwo backhoet operating in tandem, The fine backhoe
will perform nonnatardous excavation to Che concatenated sewerlinet, The
tecond backhoe will excavate contaminated newerlines. A bulldozer will
backfill the crench immediately ahead of Che tecond backhoe in order Co
provide a working bench. Addieiontl backfill may be necettary Co
completely fill che trench, The use of Cwo backhoet in Chit manner will
Minimise any crott-concaminaCion between concaminaCed media and
Uncontaminated soil which is uaed at backfill,

For safety purposes, the aewerlinei may be wetted to reduce Che potential
for detonacion from impacc or confinement. Teacwork and material
evaluation will be required Co eacablish Che percent moisture needed Co
effecc excavation and reliable conveyance of Che materials, Blast
shields will be employed during excavation.

Concsminated aoil removed from the Crench will be returned to the crench
ac locations chat are greater chan 2 fc below che land turface and
covered wich clean backfill.

Special priciutions will be uaed in che handling, transport, and loading
of reaccive materials inco Che incinerator, If wettflij)3Q{̂ §r̂ 7n8 "**
materials ia used Co reduce che potencial for deconacion, chese factors
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•utc be accounced for in the rotary kiln deiign and operating paraveteri.
The wacsr BUSC be evaporated in Cht kiln, resulting in an addicional heae
requirement,

The construction and optracing raquirinenct for the kiln are described
under TNT ManufacCuring Area Alcernacive 2A. The tawerlinc Material will
be burned separately from any unreactive contaminated soil in accordance
wich RCRA requirements (264,34(b)(iv)]. In addition, organic distruccion
efficienciet of greater than 99,99 percent will be maintained. No permits
are required for implementation of chin alcernacive, Nonhatardout aih,
at defined by EP Coxicicy Cetcing for liachable necalt, will be uttd aa
backfill.

Closure—Closure of Che remedial aceivities for Chit alcernacive involves
backfilling of Che excavaCed areas, compaction, final regrading, and
revegecation, Open manholes will alto be backfilled for safecy riatona,
All wastes from decontamination of equipment and pertonnel will be
collected and erantported co a RCRA-pennicted dispotal facilicy, The top
1 fc of backfill will be loosely compacted copaoil co facilitate the
establishment of vegetative cover. Miintenance of revegetaced areas it
Che only post-closure activity predicted for chit alcernacive. Ac
closure, Che incineracor will be deconcaninactd and removed from che
lice.

Special Considerations—One company which specialises in tranaporeable,
rotary kiln incinerators showed an interest in using its equipment for
the incineration of potentially reactive severlinis. Nevertheless,
ontice incineration of Chit material nay prove very difficulc and/or
costly due Co Che potential for explosion at reactives are exposed Co
high temperatures,

3.3.2.2 Alcernacive 2B ' flR303&tD
Alternative 2B for the Industrial Sewerlines is similar to Alternative 2A
except that sewerlines are landfilled onsite instead of incinerated
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onsice. Prior Co landfilling, che uwerline attaritl is thermally
creaced by flashing. ApproxintCely 680 cy of sawarline aacerial will be
flashed and subsequently landfilled. No perniea will be required for the
landfill or flashing device, at per Che NCP.

Sice Preparacion—Sice preparation for Chit alcernacive it the tame ai
for Alcernacive 2A.

Implementation—Excavation will oe the tame at described for
AlCernative 2A. Contaminated toil removed from Che Crench will be
returned co che crench 2 fc below the land turface and covered with clean
backfill.

Flashing involves che ute of a controlled, high-temperature flaoe Co
thermally degrade all contaminants, Flashing provides complete and rapid
dettruction of all residues contacted by the flame (Battelle, 1983).

Once the sewerlines are brought Co the turftce, they will be wetted with
water co desensitize explosive retiduet Coward impact, Hater containing
dissolved and/or suspended explosives will be retained and treated at
necessary, After the sewerlines are wetted, che sewerline pipes will be
mechanically fractured and che expletive residue will be separated from
che pipe. The residue will be placed in a remotely operated flashing
device which will expose all reaidue Co Che flame frond Became of Che
high temperature of Che flame, chere ahould be rapid decomposition of all
explosive residues present, Occational turning of che materials may be
required Co expose ill reaclives to Che flame,

After flashing, confirmatory sampling will be uied Co enturi that
destruction of expletive retiduet ii achieved, The aih from Che flashing
device will be placed in an onsite landfill, along wich the contaminated
sewerline pipe and small volumes of toil attached to the (HptJU3 J& .7O
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Construction and operating requirements for che landfill are deacribed
under TNT ManufacCuring Area AlCernative 2B. Clean backfill placed over
crenched areat will be iiedad and mulched Co promote revagetation and
prevent erotion,

Closure—Closure of chit alcernacive it similar co that deicribed under
Alcernacive 2A. The landfill will be registered at a hazardous waste
disposal facility wich permanent land ute restrictions. Post-closure
maintenance of the landfill involvei landfill cover maintenance and poit-
closure monitoring of che ground water,

Special Considerations—The design of the f lathing device could be
modeled afcer a Rockwell International* flamer uted for sewerline
decontamination ac Alabama Army Ammunition Plant (AAAP) (Rockwell, 1981),
The determination of explosive concencracions of the reiidue ii required
to optimise the dwell cime of che £ lamer (Battelle, 1983),

3.3.3 EXCEEDS REQUIREMENTS ALTERNATIVES
3.3.3.1 Alternative 3A
Alternative 3A, Onaite Incineration, is identical to Alternative 2A
except that toils beneath sewerlines are removed to below detectable
contaminant concentrations. To achieve this remedial objective,
approximately 680 cy of contaminated sewerlines and 29,000 cy of
contaminated soil muse be excavated and incineraced. No permits are
required for Chis onsice CERCLA alternative, as per the NCP.

Site Preparation—Site preparation is che same as described for
AlCernative 2A,

Implementation—The excavation and loading activities under Chit
alternative are similar to those described for Alternative 2A, The
operation of che incinerator is described under TNT ManufacCur
Alcernacive 2A.
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Closure—Closure of Chit alcernacive ia the tame at dttcribad for
Alternative 2A. AC closure, che incinerator will be deconCaminaCed and
removed from the tite.

Special Considerations—Special coniideracions of thii alternative are
the tame 11 datcribed for AlCernative 2A.

3.3,3,2 Alternative 3B
Alternative 3B, Ontite Landfilling, ii the lime at Alternative 2B except
that toils beneath icwerlines are removed co below detectable contaminant
concentrationi, Approximately 680 cy of itwerlinei and 29,000 cy of
contaminated toil must be landfilled to meet che objeccive! of Chit
alcernacive. No pennies are required for chit onsite CERCLA raiponie
accion it per che NCP.

\
Site Preparation—Site preparation is the same at deicribed for
Alternative 2A.

Implementation—Excavation and transport of contaminated materiali are
the time as deicribed for Alternative 2A> The reactive material found in
tewerlinei will require flashing prior to lindfillingj however, loili
under che lewerlines are not unretctive and, therefore, will be
landfilled directly, The landfill will be constructed and operated
according to RCRA requirements, 11 deicribed under TNT Manufacturing Area
Alternative 2B,

Closure—Closure of Chis alcernacive it similar Co that deicribed for
Alternative 2A. The landfill will be regiicered at a haiardoui waiCe
disposal facilicy wich permanent land uie restrictions,

O
Special Considerations—The special conaideracions for Chit altjaiaxw*. A •
are che same as described for Alternative 2B. AnJUJOOI
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3.3.4 CERCLA ALTERNATIVE
3-3.4.1 Alternative 4A
CERCLA Alternative 4A involvai excavation and fltahing of the iiwerlinei,
followed by backfilling eha trench wich riiulcing nonriacciva burned
Miciriali, The producca of burning Hill ba placid in the trench a
minlaum of 2 fc below Che land surface, Clean backfill will be placed
over che contaminated materials to prevent direct conCacC, The eicimiCid
quancicy of lewerl-inei to be burned ii 680 cy, No penaiet will be
required for this CEitCLA response action, ai per the NCP,

Site Preparation— Sice preparation ii che lame ai that ducribid for
Alcernativt 2A.

Implementation— The txcavaclon and loading opiraciont will be Che lane at
thoie daicribid for Alternative 2A, Sawerlinei will be burned by a
remotely op«raced f lamer, ai deicribed in AlCernative 2B. After burning,
confirmatory sampling and analysis will aniure that miteriali hive been
adequately treaced Co be returned Co che Crench,

Closure— Cloture of Chis alternative ii the tame at Chat described for
Alcernacive 2A.

Special Coniideracionn— The ipicial conslderaciont for Che flamer are che
lime ai Chote deicribed under Alcernacive 2B,

3.3,5 NO ACTION ALTERNATIVE
3,3.5.1 AlternaCive 5A
Under Alcernacive 5A, no remedial acciona will ba implemented for the
induicriil aewir lines and soils bentach Che iiwerlinei at HVOH; howiver,
a long-Cerm monitoring program Co provide information on che axcene of
contiminint migration at a function of timt will bi implimincid. The
monitoring program includei ismpling and analysis of ground vatARQ>@3 jOfc
exiiting onsice monitor wells Co dececc changes in contaminant '
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concintricioni or a icicui quo in che contaminant concineraciona
indicaeing chat condicioni hive reached a iceidy-ttate at che lite,

Thii altarnative doei noe iddrtii Che public healch and anviron»inCal
coniidaracioni, but ic does provide a nuns to identify fucure problims;
ic cm be implemented easily, ind no capital coic and low O&M cotti are
required.

o

BR303533
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4.0 ANALYSIS OF REMEDIAL ACTION ALTERNATIVES

In accordance wich Sec. 300.68(0 of the NCP, a detailed analyiit of the
riiidiil accion alcernacivei diicuited in Sec. 3.0 wn perforaid and ii
priiantid by ranidial accion category in Chit ucCion, Thit detailed
aviluition includei technical, environmental, inicieueional, public
haalch, and cote annlyiei bated on che information preunced in
Tablet 4.0-1 through 4,0-3 for each area of concern, The evaluation MI
performed uiing EPA't Guidance Document For Feasibility Studies Under
CERCLA (EPA, 1985a).

4.1 TECHNICAL ANALYSIS OF ALTERNATIVES
Each remedial action alternacive wai cviluatid for pirforminca,
reliability, implamentability, and safety, The reiulcing ceehnical
evaluaciont of the alternacives are included in eha lummiry of nmediil
accion alcermcivei ac che end of this section, The elements of
technical featibilicy are 11 follows;

1, Performance—Two aspects of remedial accioni determine their
desirability on Che baiii of performance; effeceivenen and
uteful life. EffecCivenesi referi co che degree Co which i
remedial accion will prevent or minimise lubicancial danger Co
public health, welfare, or the environment, The uieful life it
che lengch of time this level of effectiveness can be
maintained,

2, Reliability—Two atpeccs of remedial technologies that provide
information about reliability are their O&M riquirements and
Cheir demonscrated reliability at similar ticii. O&M rifers to
Che availability of labor and materials and cheir coiti and the
frequency and complexity of neceiury O&M, DemonttraCid
performance referi Co Che proven effeceivenen under limllar
waste and lice condicions, che probability of failure, and the
neceilicy of bench-scale and pilot studies, AR''lfl353k
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3, ImpleBentability--Another inporcinc ttpect of remedial
alternatives is inplementability, i.e., the relative ««te of
instillation ind the time required Co achieve • given level of
retponie, Ease of inttallation, alto known at conatructability,
it deternined by conditioni both inttrntl and external to the
aite, The tine requirements ate generally claatified aa the
tine required to inplenent a technology and the cine required
before results are actually realited,

4. Safety—Each remedial alternative it evaluated with regard to
eafety, this evaluation include! threats to the safety of
nearby comunitiei and environment! at well at thote to workers
during implementation. Major ritkt contidered are fire,
explosion, and expoiure to hatardout tubitancet,

4,1.1 TECHNICAL ANALYSIS OF OFFSITE ALTERNATIVES
4.1.1.1 Ofttite 1A2 Alternatives
The 1A2 Alternativei involve renoval and offsite treatment of
contaminated toils in an offsite commercial incinerator. For coat
purposes, the offsite incinerator selected was Ensco Environmental
Services located in Little Rock, AH.

The level of treatment is to achieve applicable (10"') criteria for the
tite, This involves the removal and offiite treatment of approximately
6,710 and 3,625 cy of toil from the TNT Manufacturing Area and Burning
Groundi Area, reapectively, The Industrial Sewerlinet are not addreited
became no offiite facility was identified which would accept reactive
materials for incineration, Wather/Flaker foundation! remain in place
under this alternative, The atbettoi piles of the Burning Groundt Area
are removed and disposed of in an offaite sanitary landfill, TNT retidue
at the Burning Grounds Area receivea in litu flaning prior to toil
excavation,

AR3035M)
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Performance— Offiite rotary kiln incineration will effectively remove and
dettroy all nitroaromitict-contaminated soils found at the TNT
ManufacCuring Area and Burning Ground! Area, The uteful life of Chit
alternative it potentially infinite becauie nitroaronatici contaninants
are totally deitroyed, In litu flaming of the TNT retidue at the Burning
Groundi Area provide! effective treatment of nitroaromatic retidue.

Reliability— Labor and equipment required for removal and dispotil of
soil and rubble piles are readily available, Excavation and transport
are conventional opencions Chat are simple to implement; however, the
distance of travel P500 miles for Alternative 1A2) may hinder the
ability to transport the material effectively, Precautioni nutt be taken
to limit the ipread of continination during offiite trantport,

The reliability and availability of the hand-held flaner are high,
Flaners nay be obtained ai off-the-shelf equipment,

Thit alcernative requires only periodic attention (maintenance of
revegetated areas) upon implementation. The effectivenest of flaning,
excavation, and offsite incineration has been demonstrated for limilir
wattes,

Implement ability— There are no lite conditions which would limit the
implementation of this alternative,

The removal and transport of contaminated soils are limited by the rate
at which material! can be accepted at the RCRA facility. Acceptance of
the material cannot be determined until a waste profile iheet hn been
thoroughly reviewed by the facility. Wattes mutt be drummed prior to
traniport, which significantly increisei both the tine and expenae
necemry to implement the alternative. Competition for available
incineration capacity will likely increase due to the upcoming regulatory
restrictions placed on land disposal facilities, AR303j4 I
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The time to implement thii alternative it not expected to exciad 1 year,
attuming that che offtice incineracor can accept at lent 40 cy of toil
•ach day. Desired result! are achieved immediately upon implementation.

Safety—Onaite tafety concerni are anociiCed with the opention of heavy
equipment and che potential for worker contact during toil txctvation.
The TNT reaidue could potentially detonate when heated directly by flame.
Workers nuat weir proper thielding (e.g., safety glattei) during in litu
flaming of the retidue,

Offsite tifety concerns are primarily related to Che transportation of
contaminated aoil long distance on public highviyi. Judicioui routing of
trucki Co avoid populated areas must be planned to minimise public
exposure.

t,
____ '
offiite commercial incinerators is well established, Acceptance of
nicroaromacici-contaminated soils will be determined by che commercial
facility after a careful review of the waste characteristic!.
Competition for available incineration capacity may increaie due to
potential regulatory reitrictioni for oniite landfills.

4.1.1.2 Offiite 1B1 Alternatives
The 1B1 Alternatives involve the complete removal of contaminated aoili
in each area to detection limit! (i.e., <2 ug/g uiing field, methodi).
The material will be traniported approximately 200 mi to in offaite
commercial landfill. The landfill selected for coit purpoies wai Cecoi,
International, located in Hilliamiburg, OH.

The volumes of material to be removed vary considerably between licet.
Ac Che TNT Manufacturing Area, the estimated amount of loil (frtanqci O
excavated ii 93,000 cy. In iddition, the Wuher/Flaker (BldftfwWr ,
founditiona will be removed, decontaminated as necessary uiing a hand- ( •'•]
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held flaming device, and disposed of into a tanitary landfill, Burning
Grounda Area toili to be removed are eitimated to be approximately
17,000 cy. Friable aabettoi will be placed in an offiite unitary
landfill. There ii no 1B1 Alternative for the Induitrial Sewerlinea
becauie no commercial landfill wai identified which would accept reactive
or ihock-teniitive mtteriala.

In litu flaming will be uied to thermally deitroy the TNT reiidue at the
Burning Grounds Area prior to loil excavation.

Performance—Complete renoval and offiite diiposal of exliting
contaninated meterialt in RCRA-licented facilities effectively prevenc
substantial danger to public health, welfare, and the environment of the
HVOM tite. The uieful life of this alternative is indefinite because
contaninants are removed and no longer pote a threat to the community.

.-'A Flaming provides complete ind rapid deitruction of ill expletive
^—' residues,

Reliability—The reliability of in situ flaming, excavation, and offiite
triniport is the sine is that discutted for the Offsite 1A2 Alternatives.
This alcernacive requires only periodic attention (maintenance of
revegetated areas) upon implementation. The effectivenett of offiite
landfilling hai been demonstrated for timilar wastes.

Impleroentability—The ability to implement the excavation and transport
operations is not hindered by site condicioni. The backfill requirements
of this alcernacive are lubicincial due Co che large quantity of material
removed from che lite. The backfill required to replace diapoied soil
will potentially result in large disturbed areai if oniite toili are
uaed. The uie of local, offaite backfill remits in a lignificantly
higher cost,

O
AR3035l»3
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The removal and transport of contaminated aoili ara limited by Che rate
at which Che MCcriali can be accepCed ac the RCRA facility, Special
arrangement i twit be aide with the facility bacauae of the quantity of
material requiring disposal. A waate profile sheet and a ataceminc
certifying Che material ai unreaccive muit be provided Co Che landfill
facilicy before che waice cm be accepCed, Offaite landfilling of
hasai'doua material! is becoming increasingly difficult and more axpentive
due to the tteidily growing regulatory control of this technology, RCRA
manifest requirements, under 40 CFR Pirti 262 and 263, muit be complied
with for all waitet shipped offsite,

The cine Co implemenc chit alternative ii eitinated to be 4 yean. The
time to implement ii affected by climatic condition! and the rate at
which the materiali can be accepted at the commercial facility. The
beneficial reaultt of this alternative are obtained immediately upon
implementation,

SafeCy— The tafecy concerns for chit alternative are the sane as thoie
discussed for the Offiite 1A2 Alternatives,

Summary— The technical feasibility of contaminated aoil diiposal in
offiite RCRA facilities is well established, However, due to
uncertainties relating to the current availability of RCRA-permitted
facilities and future regulatory prohibitioni for thit type of
technology, itt application for the WVOW tite ii uncertain,

4.1.1.3 Offtite 1B2 Alternatives
The 1B2 Alternatives, involving excavation ind offiite diipotil in a
RCRA-licenaed landfill, are aimilar to 1B1 Alternatives except che
removal objective ii to meet relevant requirement! (instead of complete
removal). Therefore, the volume of material from the TNT Manufacturing
Area and Burning Grounds Area it approximately 10,300 cy. H*'ii]Hlf|'flyt|i Ii
foundations remain in place, and aibestos piles are disposed or in an •
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offsice sanitary landfill, TNT reiidue in the Burning Groundi Arei
receivn in litu flaming prior to toil excivation. Induttrial Sawerlinea
are not addretied under chit alcernacive becauie reactive miceriili
cannoC be placed in landfill!,

Performance—Performance of thii alternative ia the aime 11 that
deicribed for the Offiite 1B1 Alternative!.

Reliability—The reliability of these alternatives is identical to that
deicribed for the 1B1 Alternatives,

Implementability-^he ease of implementation for Chese alCernacivei it
similar to that deicribed for che 1B1 AlCernacivei. The Cine Co
implement Chete 1B2 Alternatives is estimated co be leas than 1 year.

/'"~> - Results are obtained immediately upon implementation.
Ĵ

Safety—The safety concerns are identical to those described for the
1B1 Alternatives,

Summary—The technical feasibility of contaminated soil disposal in
offaite RCRA facilicies is well established. Due Co uncerCainties
relating to the current and future regulatory prohibition! for this
technology, ici application to the WVOW aite ii uncertain.

4,1,2 TECHNICAL ANALYSIS OF ATTAINS REQUIREMENTS ALTERNATIVES
4.1.2,1 Attains Requirements 2A Alternatives
Astembled 2A Alternatives involve che removil and oniice treatment of the
contaminated toil in an ontlte incinerator. The a»h from the
incinerator, if determined nonhazardous according to EP toxicity
characteristics for metals, will be used as backfill in the excavated
areai. Permits are not required for Che operation of Che incinerator,

Q RR3035I45
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The level of creacnenc it to achieve applicable (10"&) criteria for the
lite, To meet the objectives of thii alternative, an eatimated 6,710 cy
and 3,625 cy of toil will be incinerated from Che TNT Manufacturing Area
and Burning Crounda Area, respectively. In addition, an aatimatad 680 cy
of contaminated sewerlines will be incinerated, for a total volume of
approximately 11,000 cy from che three areaa. Waiher/Flaker foundationi
will remain in place, and asbestos from the Burning Grounds Area will be
disposed of in an offsite sanitary landfill, TNT residue at the Burning
Grounds Area will be incinerated along with contaminated soils.

Performance— Ontite rotary kiln incineration will effectively remove and
deatroy all nitroaromatici contamination in soils and tewerlines found at
the WVOW aite, Removal and subsequent deitruction of organic
contaminant! are permanent and irreversible, resulting in an infinice
uteful life for chit alternative.

Reliability— Labor and equipment required for the removal of soils,
lewer lines, ind asbestos are readily available. Excavation and onsite
transport are conventional operations which are simple to implement.
Precautions must be taken to limit the apread of contamination onsite.

Onsite incineration of soil requires constant attention by skilled
operators; however, contract services for oniite incineration include
operator! n part of the aervice. Air emissions from the incinerator
(e.g., nitrogen oxidei, hydrocarbons) ind runoff from storage areat must
be carefully monitored to prevent the migration of pollutants through
these media. Incineration of soil for the removal and destruction of
organic contaminants ii i demonitrited technique. Equipment is well
developed ind reliable,

If EP toxicity CesCs for leachible metali are negative, the ash will be
uied as backfill in excavaCed ireas, If the ash fails the EP to'flfttftsw

4-13



ORIGINAL
(Red)

D-HVOW-FS.2/N4.9
} 07/24/86

ceiti for metals, the ash will require disposal ac a RCRA-approved
landfill resulting in a substantially higher cost for incineration,

Incineration of soil for the removal and destruction of organic
contaminant! ii a demonstrated technique, Equipment it well developed
and reliable.

Implementability—Limiting onsite conditions for incinerator operation
include a lack of water and utilities, which must be provided at the
incineration sice.

Transportable solid waste incineratora are reidily available from several
sources, Minimal onsite assembly or construction is required, Adequate
space is available for the construction of the incinerator and auxiliary
(e.g., laboratory, fuel storage) facilities.

t
The time to implement Chis alcernacive ac che three areas of concern is
estimated to be 3 years. This time is dependent on che race of
incineration, which can range from 1 to 4 cy/hr, and Che race ac which
sewerlines can be removed. Results are achieved immediately upon
completion. Special precautionary'measures muse be taken during
excavation co avoid friccional forces and/or confinement of potentially
reictive sewerlines. Such measures may include che slurrying of
excavaCed sewerline macerial wich wacer ind che use of blase shields,
Technologies for the removal, handling, and incineration of explosives
are demonstrated (Roy F. WesCon, Inc., 1985).

Safety—Onsite safety concerns are mainly due Co che high temperatures
involved in incineration and che hazards of storing flammable auxiliary
fuel. The hazards ot' soil excavation and transport resulc mainly from
possible worker concacc wich contaminated soil. Maincaining good
vencilation and avoiding open flames will alleviate explosion hazards,
The transport of contaminated soil must be carefully executed and
monitored to avoid the spread of contamination at WVOW,o
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Offiite safety concern! are mainly related to potential exposure co
hazardous materials from the incinerator stack gas via air route,
Conventional air pollution control measures will prevent community
exposure,

The contaminated aewerlines demonstrate the characterise of reactivity,
Special precaution! muse be caken in materials-handling procedure! and
equipment design. Such handling procedure! have been demonstrated for
reactive explosives-contaminated sediment! (Roy F. Weiton, Inc., 1984),

Summary— The technical feasibility of loil incineration to remove organic
contaminants is well established, If cest burns show that after incinera-
tion the ash is itill hazardous due to heavy metals content, the aih will
require diiposal at a RCRA-approved landfill, Special safety precaucions
muse be used in che excavation, handling, and incineration of sewerlines
due Co Cheir reactive characteriscics.

*4,1,2.2 Attains Requirements 2B Alternative! ~"~
Under these alcernacives, contaminated soil U removed from che TNT
ManufacCuring Area and Burning Grounds Area and placed in an onsice
landfill constructed to meet RCRA standards. Permits will noc be
required for che construction and operation of the landfill, Sewerlines
will be flashed using a remotely operated flamer and subsequently placed
in the landfill wich che contaminated sewerline pipe. An estimated
11,000 cy of soil and sewerlines must be landfilled co meet the
objectives of these alcernacives, TNT residue must be flamed ^n situ
prior to placemenc in che landfill, Asbestos and rubble will be disposed
of in the onsite landfill along with che soils,

Performance—Removal and disposal in a RCRA-designed onsice facilicy will
effectively isolate the contaminated soil from human and environmental
conCacC, The double-liner system required under RCRA is designed to have
a minimum of 30 years useful life (EPA, 19854), The landfill may require
repair sometime after 30 years to ensure its integrity,
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Flashing of aewerlinei uiing i remotely operated flimer will provide
complete and rapid deatruction of all explosive reiiduei contacted by the
flame, The effectiveneit of thit technology will depend on Che required
depth of thermal penetration; however, Che expected volume of
conCaminanci wichin a tewerline teccion ii not expected co adversely
affect che efficiency of Che method. The uieful life of chit technology
ii infinite becauie contaminant! are deitroyed, In litu flaming alto
providei complete and rapid deatruction of all expletive reiiduei it the
Burning Groundi Area.

Reliability—The reliability of excavation and traniport operations and
the hand-held flaraer ii deicribed under the Offiite 1A2 Alternatives.

The reliability and availability of the remotely operated flamer uted for
,---.. flashing icwerlinet are difficult to predict because of the complexity of
*-/ the device and the potential for explosive detonicion. The remotely

operated flamer could be modeled after the Rockwell* design uted
successfully at AAAP (Rockwell, 1981),

Labor, equipment, and material! required for excavation, flaming, and
conitruction of the landfill are readily available. The O&M requirement!
include ground water monitoring, leachate collection system mainCenince,
and landfill cover mainCenince to ensure the integrity of the facility
during its uieful life, A properly conitructed and well maintained
landfill is an effective technology for the containment of contaminated
soil.

The thick surficial layer at the Burning Groundi Area can provide a
natural impermeable barrier to prevent the downward migration of
pollutant!, Consequently, the Burning Groundi Area often good potential
ai a landfill lite, _, n&R3035-!?

O
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Inplementabil icy—The removal of all tolidi cm be implemented quickly
uiing conventional conitruction method!. The landfill lite selected mutt
have adequate natural barrieri Co prevent pollutant migration and
landfill lubiidence. Some areat at the WVOW lice (e.g., Burning Groundi
Area) have che potential to terve at a landfill tite, whereat othera
(e.g., Red Hater Reiervoiri) are not tuitible due to subsurface
characteristics and proximity to public residences.

The time in which contaminated naceriala are left exposed in open cells
nust be minimized to avoid unnecetsary generation of leachate cauied by
rainfall into an open cell. The removal of toil and tubiequent placemenc
of contaminated material can be coordinaCed auch Chat the materiali are
expoted to the environment for i relatively ihort time period.

The remotely operated flamer require! a fuel tource, hotel, regulators,
and fire extinguishers as auxiliary equipment. The device should be
occasionally relocated to minimize the distance of sewerline transport.
Obstruccions must be removed (e.g., pipe, excess dirt) to achieve
complete destruction of contaminants.

The time to implement the 2B Alternative! ii ettimated to be 2 to 3 years
from the time operations begin, The time of operation depends on the
rate at which contaminated sewerlines can be removed. Results are
achieved immediately upon inplementation.

Safety—Onsite safety concerns are primarily due to the operation of
heavy equipment and the potential for worker exposure to contaminated
materiala. Normal, prudent safety procedures for workers at che aite
will be tufficienc Co procect igainit theae hazards. The transport of
contaminated materiali muit be carefully executed and monitored to avoid
the ipread of contamination at WVOW, Sewerlines muit be carefully
excavated, handled, and flashed due to Che reactive nature of,
material.

'Wft03550
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Sun-lary—An oniite lindfill ii a technically feaiible ilternative for
contaninated aoilt it the WVOW site. In litu filming for TNT reiidue anu
fluhing of iiwerlinei are technically feaiible but must be executed
carefully due to the reactive nature of thete materials, Poic-cloiure
O&M of the landfill mutt occur perpetually after closure to eniure itt
integrity,

4.1.2,3 Attiini Requirement! 2C Alternatives
Attains Requirements Alternative 2C includes multimedia capping of all
areai of contaminated soil where the surficial soil concentration exceeds
JO ug/g. Using this criterion, an estimated 15,194 tquire yards (sq yd)
(i.e., 3.1 acrei). of soil muit be capped at the WVOH lite. Contaminated
tewerlinet muit be removed to meet Attiini Requirements objectives;
therefore, there is no 2C Alternative for the tewerlinet. The TNT
reiidue nuit be in situ flashed prior to cap installation, Asbestos and
rubble will be disposed of in an offsite landfill,

Performance—Capping contaminated soil minimizes the potential for direct
exposure. The multimedia cap, which is designed Co RCRA ipecificationa,
can last indefinitely if properly maintained, The land use over capped
areas must be controlled to preserve the integrity of the cap, Iji situ
flaming provides complete and rapid deitruction of all explosive residues
contacted by the flame,

Reliability—The labor, equipment, and materials required for multimedia
cap contcruccion are readily available, Onsite soils can be used co
construct che vegetative (topsoil) and soil liner (clay) portions of the
cip (Fig. 3.1-3). Offsite materials needed for construction include land
or grivel, filter fabric, and synthetic liner. The hand-held flamer can
be obtained at off-the-shelf equipment,

Capping has proven performance as a containment technology ttnt"|z~j(J§ij~| 5 1
wasce sites, The potential for contaminant spreading by cransporcation
operations is removed because the contaminated soils are capped in place.
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O&M requirements include regriding, revegetation, and maintenance of
cracki occurring in the cover from climitic itren or burrowing animili.
Poit-cloiure maintenance of the cap muit occur perpetually to insure iti
integrity.

Inplenentibility—Site conditioni do not prohibit the installation of a
multimedia cap; however, exteniive clearing and grubbing are required
around che Waaher/Flaker building foundations in che TNT Manufacturing
Area, The multimedia cap must be installed over a relatively flat
surface area, A portion of the Burning Grounds Area ia heavily eroded
ind iteeply sloped, requiring grading and backfilling prior to cap
inatallation. Land uie rettrictiont will be required for capped areaa,

The time required to implement this alternative ac che TNT ManufacCuring
Area and Burning Grounds Area ia estimated to be 1 year. Retultt are
obtained immediately upon installation of the cap,

Safety—Safety concern! include the operation of heavy equipment and the
direct contact of contaminated aoil by workers installing the cap, The
TNT reiidue can potentially explode when heated directly by flame.

Summary—Capping the contaminated toil prevents direct expoiure,
Exteniive clearing and grubbing are required at the TNT Manufacturing
Area before a cap can be properly installed. The Burning Grounds Area
will require grading and backfilling to achieve the flat area needed for
proper cap installation, Building foundations will remain in place and
will not be covered by the multimedia cap. Land use over capped areas
nuat be controlled Co preserve Che integrity of the cap.

4.1.3 TECHNICAL ANALYSIS OF EXCEEDS REQUIREMENTS ALTERNATIVES
4.1.3.1 Exceeds Requirements 3A Alternatives
The 3A Alternatives include the removal of concaminaced loll Ifeor\"(C->?
detectable level! and treatment in an onsite incineracor, Incineracor • _.

&
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ath, if determined to be nonhtzardous through EP Coxicity testing, will
be uted at backfill. To meet the alternative objective!, an utimited
99,680 cy of toil and lewerlinei muic be removed and incinerated from Che
three areai of concern. The conciminiced toils underlying thi lawerlinit
will be removed to a depth necetiary Co achieve complete removal of
nicroaromatica Contanination.

Performance—Performance of this alternative is the same at that
deicribed under 2A Alternatives (Sec, 4,1.2.1),

Reliability—Reliability for thia alcernacive ii che nme ai that
discussed under Attiini Requirements 2A AlCernacivei.

Implementability—The inplenencability for this alternacive it Che tame
at chac discussed under 2A Alcernacives, except chac the time to

,'""\ implement is much longer due Co the increaied amount of material! Co be
\ J
'—^ , excavated, handled, and treated, the estimated time to complete this

alternative for the WVOH site ii 6 to 8 years, assuming the uie of one
incinerator, The area of diiturbed land is significantly greater if
cleanup to nondetectable levels is to be achieved,

Safety—The safety concerns for this alternative are the lime at thoie
deicribed for 2A Alternatives, except the degree of concern is greater
due Co increaied activities associated wich removal Co background levels.
The depCh of crenchea required Co excavate soil below Che lewerlinei,
potentially exceeding 15 fc in cerCain areai, preients i safety hazard to
the work crew and to outaideri who gain access to these, areai,

Summary—The technical feaaibility of excavation, transport, and onsite
incineration of potentially reactive material has been demonstrated
(Roy F, Weston, 198J), Special safety precautioni mutt be uied during
implementation of thia alternative due to Che reactive
lewerlines and the depth of excavation required.O
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4.1.3.2 Exceedi Requirement! 3B Alternatives
Under thia alternative, approximately 99,680 cy of contaminated aoil will
be excavated and ditpoied of in an onsite landfill conitructid to RCRA
itindardi. The reactive icwerline materials omit be flaihtd before
plicement in the oniite landfill,

Performance—Performance for this alternative ii diacuned under Aecaint
Requirements 2B Alternative!.

Reliability—The reliability of Chis alterncive ii the lime as the
2B Alternatives.

ImpleroentabiIity—The implenentability of an oniite landfill under chit
alternative it the aame at that diicuned under the 2B Alternative!,
except that the time to implement ia ettimated to be up to 3 yeara,

Safety—The nfety concern! of this alternative are similar to those
diicussed under the 2B Alternatives, except the degree of concern ia
greater due to che increased amount of materials handling.

Summary—An onsite landfill ia a technically feasible alternative for the
WVOW aite, The facility will require significant O&M perpetually ifter
cloiure,

4,1,3.3 Exceeds Requirements 3C Alternatives
Exceeds Requirements 3C Alternatives involve the placement of a
multimedia cap over all areai where the turficial toil excaeda
nondetectable levels, Uiing thit criterion, in eitimated 69,811 iq yd
(i.e., 14,4, acrea) muit be capped in che TNT Manufacturing Area and
Burning Groundi Area. The Industrial Sewerlinei are not addretaed under
che 3C Alternatives,

AR30355U
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Performance—The performance of a multimedia cap ii discussed under the
2C AlCirnacivea.

Reliibility-Ihe reliability of Che alternative it discuiaad under the
2C AUernacivea. OtM requirementi are expected to be much greater than
thoie for the 2C AlCernacivei due to the increaied area of the cap,

Impleitiencability—Capping. under 2C Alternativei wat mainly confined to
toil! surrounding the Washer/Flaker houses (Bldg. 806) at the TNT
Manufacturing Area; under Chis alternative, aoils surrounding all
foundations will require capping. This will significantly increase the
need for clearing, access roads, and surface and water controli to
facilitate implementation of the cap. Land ute rettrictiont muit be
applied to all capped areai.

/-\
^_j The time co implement chis alternative is expected to be 1 to 2 yean.

Thii time is primarily affected by the prevailing climatic condition!
during implementation. Results are achieved immediately upon
implementation,

Safety—Safety concerns are the same as those discussed under the
2C Alternatives, except the degree of concern is greater due to the
increased area of the cap,

Summary—Capping the conCaminaCed soil prevents direct exposure,
Exteniive clearing and grubbing are required at the TNT Manufacturing
Area before a cap can be properly installed. Land use restrictions must
be applied to a significant portion of the WVOW site to preserve the
integrity of the cap.

o AR303555
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4,1.4 TECHNICAL ANALYSIS OF CERCLA ALTERNATIVES
4.1.4,1 CERCLA AA Alternatives
The CERCLA Alternative for the TNT Manufacturing Area and Burning Grounds
Area involves the installation of a loil cover over all treat where Che
aurficial contamination exceeds 90 ug/g, Uiing thii criterion,
approximately 15,194 tq yd (i.e., 3,1 acret) of toil muic be capped ac
the WVOW lice,

The CERCLA Alcernacive for lewerlinei involve! the removal and treatment
of lewerlinei by flashing. After flaihing, the material ii uied as
backfill in the tewerline trench and covered with toptoil.

Performinee—Covering the contaminated toil minimize! the potential for
direct exposure. Since migrition of concaminanti from the toil to the
ground waCer ii not a significant pathway, the permeability of local,
available soils ii not a factor. A itabilized cap it the moit simple
means of preventing direct contact with contaminated soili at the WVOW
aite.

The performance of in situ flaming of TNT reiidue ac the Burning Grounds
Area and fleaning of lewerlinei is the lane at discussed under the
Attaint Requirements 2B Alternatives.

Reliability—Onaite soils can be used to construct the toil cover
(Fig, 3.1-3). High-plasticity soils (clays) are luiceptible to cracking
when expoted to varying climatic conditioni, especially during dry summer
months. Topaoil over the clay should increaie the ability of the toil
cover to effectively isolate concaminanti from direct contact. Frequent
inapection and maintenance of the cover are required until vegetative
growth has sufficiently itabilized the covered area, This technology ii
well demonstrated it hazardous waite litei, AR303556
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Labor, equipment, and materiali required for excavation and backfilling
tewerlinii tre readily available. The O&M requirement! for thii
alternative contitt of inspection and maintenance of revigttatad arttt
over the siwerlim trench tnd covered treat.

The reliability of the remotely operated fltner ii the tame at diicunad
for the Attaint Requirement! 2B Alternative,

Implementability—The implemenCabilicy of the loil cover ii che tame at
for 2C AlCernacivei, The time Co implement the toil cover it
approximately 1 year from the time operationi begin,

The implemtntition of the 4A Alternative for the lewerlinei it the tame
at that deicribed for che lewerlinei under Alcernacive 2B, except that no
oniite landfill ii required. The time to implement thii alternative it
approximately 2 to 3 yean.

Safety—The tafety concerni for thii alternative are the tame at thote
deicribed for the 2C and 2B Alternatives,

Summary—The finding and lubtequent backfill of reactive lewerlinei and
the toil cover of contaminated loili are aimple meant of accomplishing
remedial objectives for the sewerlines and toili,

4.1.5 TECHNICAL ANALYSIS OF THE NO ACTION ALTERNATIVES
4.1.5.1 No Action 5A Alternative!
Under Alternacive 5A, no remedial actions will be implemented ac Che
three areai of concern. However, a monitoring program will be imple-
mented co provide information on che extent of contamination ai a func-
tion of time. The monitoring program includei annual sampling and analy-
lit of ground water wellt (12), seeps (3), and surface wateri (2) in the
TNT Manufacturing Area; sampling and analysis of ground water/Ml3*03557
and surface water stations (4) in the Burning Grounds Area; and,
monitorinn of che ground waCer wells along Che Industrial Sewerlines (5).
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Performance—This alternative doea not reduce or eliminate any of the
impact! retulting from tite contaminanti. It will be effective in
providing information about the movement of contaminanti to chat future
remedial actiont can be taken, if niciinry.

Reliability—Thii it a labor-intensive alternative that require! workeri
ikilled in obtaining repretenta'tive environmental tamplei. Such are
readily available, The sampling of aurface and ground wateri will be
from existing ttmple atationi and willi, 10 that no conttruction it
necessary, Collection and analyaii of environmental-media for
nicrotromatict rely on proven technologies

Implementability—This alternative can be implemented without difficulty
in all areai.

Safety—Safety concerns are due to worker exposure to contaminants.
Protective garments will adequately protect workers during sampling
efforts,

Summary—Long-tern monitoring can provide useful data on che migration of
concaminants from aource areai. Thii alternative does not reduce any
impacts resulting from tite contamination.

AR303558

4-25



ORIGINA,
(Red)

O

D-WVOW-FS.2/N42.1
07/24/86

4.2 ENVIRONMENTAL EVALUATION OF ALTERNATIVES
In Che detailed evaluation and final teliction of a remedial accion
alternative, aoequati proCection of public healch, welfare, and the
environment it a major concern. The NCP, Sec, 300.68(h)(2)(iv) and (vi),
requirei;

(iv) An attainment of the extent to which the alternative it
expected to effectively prevent, mitigate, or minimize
threati to, and provide adequate protection of, public
health and welfare, and che environment,

(vi) An analytit of any adverse environnental impacts, method!
for mitigating these impacts, and coati of mitigation,

In thii tection, the effect! of each alternative under contideration for
Che TNT Manufacturing Area, Burning Groundi Area, and Induitriil
Sewerlinei are evaluated. Both primary and tecondary effects of each
alternative are diteuiied and are often viewed ai ihort-term and long-
term effect!, retpectively. Primary effect! ire direct beneficial or
advene effecti asiociated with implementation of the alternative.
Beneficial effects include changei in the release of contaninantt, final
environmental condition!, and improvement! in che biological environment.
Secondary effeccs include effeccs on the economy of the area or future
land uae. Also discussed will be any micigicive measures needed to
reduce adverse effecti of the alternative,

Although the alternatives in each area differ co aone degree, certain
environmental impacti are the tame. The lite ii not located in or near
coaital zones, floodplains, critical habitati, prime agricultural lands,
Federal parklandi, national fornci, or wild and scenic rivers. Neicher
onsice nor offiite activities,will impact che aforementioned areai or
commercially or recreaCionally important wildlife ipeciei. Alio,
threatened or endangered ipeciei will noC be affected by Che
implementation of alternative!.

All of the alternativei, except Alternative SA—No ActionnwfU/«a/ien-iM
--i. A n J w v 9 « •*^ J noiie ind duit (N&D) that will adveriely iffect che immediate vicinity of
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the area under conitruction. Generally, oniite incineration
Alternative! 2A and 3A will create the mott N&D. Alternative 3A will
genirata more N&D than Alternative 2A due to the incraated volume of
material to be handled to twit more itringent cleanup criteria,
Conitruction of an ontite landfill in Alternative! 2B and 3B will crnte
leu N&D than Alternatives 2A and 3A but more than other alternatives.
Offiite Altarnativei IA and IB will create leu N&D than Alternative! 2B
and 3B but more Chan Alternativei 2C, 3C, and 4A. The capping
Alternativei 2C, 30, and 4A will generate approximately the lame amount
of N&D but leu chan Che other alternative categoriei, A graphic
repretentation of relative N&D generation it pretented in Table 4,2-1.

O
4.2.1 ENVIRONMENTAL EFFECTS OF OFFSITE DISPOSAL 1A2, 1B1, and 1B2

ALTERNATIVES
Thete alternacivet consist of the incineration or landfill of contami-
nated aoil in exitting offsite RCRA-permitted or interim itatus facili-
ties and landfill of asbestos in a local unitary landfill, No offiite
option exiiti for medii that are classified ai reactive, auch ai the
lewerlines and the TNT reiidue.

These alternative! eliminate che exposure pathways of direct contact,
ingeition, inhalation, and food-chain concentration for loil and
aibeitot, Theae pithwtya are eliminated through tource control (removal
and treatment of contaninated loil and atbeitoa/rubble), All
contaminants will be removed Co below detection or 10*' riik levelt.

Negative environmental effects are confined mainly co ihorc-term impacts
relating to removal activitiet, Excavation and transportation equipment
will generate N&D. Noiae levels may be of luch frequency and intent icy
aa Co drive animalt from Che area and diicourage otheri from entering.
Duit control measure! will be implemented to reduce blowing toil
particles and particulates. Theie measures may include the spraying of
water and cessation of excavation when climatic conditions ccfllldiJslslOOU
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Table 4.2-1. Relative N&D Generation*

Alternative

3A/2A— Oniite Incineration

3B/2B-Oniite Landfill

1A/1B— Offiite Disposal

SO-Multimedia Cap

2C/4A--Multimedia Cap/Soil Cover

*In decreaiing order.

Source: ESE, 1986c.

AR30356I
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any visible fugitive emissions , Truck! hauling the excivated toil and
atb'ettoi will be covered and decontaminated prior to leaving the tite to
pravent che distribution of contaminated soil and ubeicoi offiice.

The expoture of contaminated aoil and itbeitoi to rainwater during excava-
tion activitiet may renult in temporary contamination of aurface water.
Bermi and twalet will be conttructed around areai being excavated to
prevent both turface water runon and runoff. Theie measures minimise
ponding and temporarily prevent the migration of lurfice water from the
site.

The loading of contaminated materiali into truck! for tranaport offtite
pretend a pocential spill situition at the loading tite, Spill pads
will be constructed to collect any spilled material. This and other
activities will be discussed in a Spill Prevention Plan prepared prior to
implementation of either alternative,

The additional truck traffic generated by the removal of soil and
asbestos will cause disruptions of local traffic pattern!. A specific
hauling route will be developed in consultation with local officiali 10
as to have the least impact on local traffic. Local officiali will be
kept inforned of hauling schedules to minimise my disruption. If
necessary, traffic control personnel will be uied Co minimize traffic
disruption!,

Implementation of these alternativei will not affect existing or future
land uie pitterns, Contaminated soil and asbestos will have been removed
to below detectable or 10*' risk levels, Reiteration measures to be
employed will not reitrict any type of current or future uie.

Short-term tocioeconomic impact! will consiit of an increaie in the uie
of goodi and aervicei to nonresldenti employed ai pare of che cleanup
activities, Implementation of theie alternative! may result in

AR303562 ©
I
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additional jobs for local residents, Services provided to the tite, tuch
at water, telephone, electricity, etc,, will not ovirtax local utilities,

Long-term environnental effecti of the offiite diippaal alternative! will
be beneficial, The removal of lice contaminanti will remove axpoiura
riaki to pocencial receptors and indigenoui plant! ind animali, Thii
removal will alio eliminate potential migration of contaminanti, With
the contaninanti removed from the lice, barrier! to continued uie of the
site will have been removed, Reiteration activitiei implemented on
completion of cleanup activitiei will aesthetically improve the lice,
Purchaie of additional land will not be required, No permanent

^ facilitiei will be conatructed as a reiult of theie alternativei,

4.2.2 ENVIRONMENTAL EFFECTS OF ATTAINS REQUIREMENTS 2A ALTERNATIVES
,̂*\ Under theie ilternativei, contaminated toil! and aeverlinei are excavated
'•••—• and incinerated oniite. Incinerator ash will be uaed at backfill.

Asbestos will be ditpoted of in in offsite sanitary landfill,

The exposure pathways of direct contact, ingestion Inhalation, and food-
chain concentration for soils, sewerlines, and asbestos will be
eliminated by these alternatives, This ii accomplished through the
deitruction or removal of the contaminanti preient it che lite Co 10"'
rilk levels,

Implementation of these alternatives requires excavation of contaminated
soils, lewerlines, and asbeitoi. The short-term impacta of and
mitigation meaiurei for theie action! are the lame ai discussed for Che
offiite disposal alCernacivei,

O

The oniite incineration unit will produce airborne emiuioni during iti
operation, Pollution control device! will be installed on Che
incineracion equipment co reduce these emissions, OperatLpixrt pOMj-c* n
incineration facilitiei will increaie N&D levels at the sice, These •
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facilitiei will be equipped with noiie luppreuion device! co leuen
these levels, However, noise levels may be of tuch frequency and
intenaity ai Co drive animals from Che area and diicouragc othin from
entering.

Environmental effecti of theie alternative! are both ihort-Cerm and long-
term, Contaminated toils, sewer linei, and aibestoi are removed to
acceptable level i. Purchase of additional land will not be required. No
permanent facilitiei are conttructed due to the uie of i mobile
incinerator. Restoration measure! to be employed will not reitrict
continued use of the lice is a wildlife preserve and may even improve che
potencial for auch uie in Che future.

Short-terra locioeconomic impacci are Che tame at previously diicuued for
che offiite diipoial ilternativei,

Negative long-term environmental effect! include excavation of
contaminated soils, lewer lines, ind asbestos, resulting in the
destruction of existing vegetation as well as wildlife habit, Oniite
incineration would be in place for 3 years and would prolong lite
activitiei.

Beneficial long-term effecti include;
1, The removal and descruccion of site contaminants will eliminate

exposure pathways to receptors,
2, These actions will eliminate potential migration of

contaminants,
3, Restoration activities will aesthetically improve the site, and
4, Purchase of additional land will not be required,

4.2.3 ENVIRONMENTAL EFFECTS OF ATTAINS REQUIREMENTS 2B ALTERNATIVES
These alternatives consist of excavation and oniite landfilling <jf\QC£li
contaminated soil. Prior to landfilling, all TNT residue at"rite Burning •

0
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Grounds Area will be thernally Created in lieu by flaning, Aibaitoi and
rubble will be disposed of in Che oniite landfill along wich contiminiCad
toili, Iiidutcrial tewerlinet will be excavaCed and flaahid prior to
diipoial in che oniice landfill.

The expoiure pachways of direcc concacc, ingeition, inhalation, and food-
chain concentration for loila, lewerlinei, and aibettot will be prevented
by theie alternatives. This it accomplished through the dettruction and
isolation of the contaminants present at the tite Co Che 10*' ritk level,

Short-term environnental effects of excavation are the aaoe as for che
2A Alcernacives. Flaming TNT reiidue and flashing the sewerlinei will
produce more particulate emiuioni than incineration. Theie emiiiiont
will be largely uncontrolled.

/—x
(} Implementation of theie alcernacives requires the conitruction of an

onsice landfill. More offsite truck traffic will occur than with
2A Alternatives due to the need to bring in materials for the liner and
cap of the onsite landfill.

The construction of an onsice landfill will have a minor land use impact,
Conitruction of a landfill will preclude the uie of the landfill tite for
any other purpose. Thia may require the implementation of certain land
uie restrictions. Public resistance to the landfill conatruction and
associated land uie reitrictioni may occur, Purchaie of additional land
will noc be required,

Short-term socioeconomic impacts will be the same as previoualy
diicuued,

Negacive long-term environmental effecta of theie alternative! include:
1, Destruction of existing vegetation ai well as wildlifeJial>|LCACg-r c

,'"*\ 2. The onsice landfill will be a permanent facility, " !*J U J ...
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3, Long-term O&M will be required due to the conicruccion of an
onaite landfill,

4, Thii conitruction will preclude Che uie of Che landfill lite for
any other purpoie, and

t. Public reaction to an onaite landfill may be advene.

Poiitive long-term environmental effecti include:
1, Deatruction and iiolation of lite contaninanti,
2. Elimination of potential contamination nigration, and
3, Aeithetic improvement of the wildlife ication,

4.2.4 ENVIRONMENTAL EFFECTS OF ATTAINS REQUIREMENTS 2C ALTERNATIVES
Then alcernativei consist of turface flaming of TNT reaidue in place at
the Burning Grounda Area and conitruction of i multimedia cap over the
areas of contaminated toil. Asbestos will be disposed of in an offiite
unitary landfill, There ii no 2C Alcernacive for che indutcrial
tewerlines,

The exposure pathways of direct contact, ingestion, and food-chain
concentration for contaminated aoil and asbestos, as well as Che pathway
of inhalacion for aibescoi, will be prevented by these alCernacivei,
This is accomplished through Che destruction of TNT residue, capping loil
contaminanta present at Che site, and offsiCe disposal of aibeicoi.

Short-term environmental effecti of thia alternative are confined
primarily to flaming of TNT reiidue and conatruction activitiei. Flaming
will produce largely uncontrolled air emissions, Construction of a
multimedia cap require! che uie of toil excavation equipment. Control
meaiurei will be implemented u diicuued for the offiite disposal
alternativei, Temporary runon and runoff control meaiurei will be
implemented to minimize oniite turface water contamination and che
offiite nigration of contaminated turfice water,

AR303566
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Implementation of chii alcernacive will reiulc in thort-cerm negacive
inpacci on local ecosystems. Placement of a multimedia cap will reiulc
in che deitruction of exiiting vegetation on the lite ai well at wildlife
habitit, However, the multimedia cap and other diiturbed areai will be
•ceded with native grauei or other appropriate gran ipeciei,
Conitruction activiciei will most likely create condicioni unfavorable to
indigenoui animali. Theie animals would most likely leave the area until
activitiei have ceased,

Short-term locioeconomic impact! will be the aame ai previously
diicuiied,

L' Conitruction of i multimedia cip will preclude the use of che capped
areas for any other purpose because of che contaminated soil remaining
below the cap. F.xiscing land use rescrictions are sufficient co prevent
breaches of che cap's integrity. These restrictions will have minimal

-̂ ""*\i i impact on the operation and use of the wildlife station, Long-term O&M
will be required tor che cap. Purchase of additional land will not be
required,

Negacive long-term environmental effecti of these alternatives are the
same as discussed for the 2B Alcernacives. Posicive long-term
environmental effeccs are che same as discussed for the 2B Alcernacives,

4.2.5 ENVIRONMENTAL EFFECTS OF EXCEEDS REQUIREMENTS 3A ALTERNATIVES
These alternatives consist of che excavation and onsice incineration of
contaminated soils, sewerlines, and the removal of asbestos material
offsice to a sanicary landfill, Incineracor ash will be used as backfill
in excavaced areas,

The exposure pachways of direcc contact, ingestion, and food-chain
concentracion for soil, sewerlines, and asbestos as well as che pathway
of inhalation for asbestos will be prevented by these alternatives. __,_AR303567
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Thii it.accomplished through Che deicruction and removal of the
contaninanta preient at the tite. Contaninantt will be removed to below
detectable lavela.

Implemencacion of theie alCernacivei require! excavation of toilt and
iiwerlinei. The inert-term impact! of and mitigation meiiuree for thii
action are the lame aa diicuued for the offiite diipoitl alternative!,
Offiite transport of atbeicor will occur in covered trucki that will be
decontaminated prior to leaving the lite.

The ontice incineration unit will produce airborne emissions during id
operation. Pollution control devicei will be installed on the incinera-
tion equipment to reduce theie emissions. Operation of ontite incinera-
tion facilities will increate N&D levelt ac che lite, Theie facilitiei
will be equipped with noiie tuppretiion devicei, if neceiury, Howevtr,
noiie levels may be of tuch frequency and inteniity at to drive animili
from the area and diicourage others from entering,

Implementation of theie alternatives will not advenely impact land uie
of Che lice after completion, Soil and lewerline contamination and
aibeicoi are eicher deicroyed or removed. No permanent facilitiei are
constructed due to the uie of i mobile incinerator, Reiteration meaiurei
to be employed will not reitrict continued uie of the lite ia a wildlife
preierve and may even improve the potential for luch uie in Che future,

Short-tern locioeconomic impacts are the same aa previously diicuued for
che offaite disposal alternatives.

Long-term environmental effecti of theie alternativei will be beneficial.
The renoval and deitruction of lite contiminanti will reaove expoiure
riiki to the aurrounding population and indigenous planti and animalt and
also eliminate potential migration of concaminanti. Reiteration
activiciei implemented upon completion of cleanup activiciei willes win _P<- nRR303568

4-35



ORIGINAL
(Red)

D-WVOW-FS.2/N42.10
07/24/86

aeithetically improve the lite, Purchtie of additional land will not be
required. No permanent facilitiei will be conttructed, although Che
oniite incineracion tytcem would be in place for 6 yean to implement
then alternttivet,

4.2.6 ENVIRONMENTAL EFFECTS OF EXCEEDS REQUIREMENTS 3B ALTERNATIVES
Theie alternativei are the tame u diicuued for the 2B Alternativei
except contaminated loili are renoved to detection limita.

The environmental effects are che time ai 2B AlCernacivei. Contaminated
lewerlinei and loili will be removed to more itringenc below detectable

^ levelt.

Long-term effecti will be at diicuued for 2B AlCernacivei,

s~\
•^ 4.2.7 ENVIRONMENTAL EFFECTS OF EXCEEDS REQUIREMENTS 3C ALTERNATIVES

Theie alcernacivei are Che une as discussed for che 2C Alternatives
excepC contaminated loil ii capped Co more itringent requirement!.

The environnental effecti are the line ai diicuued for the 2C Alterna-
tivei. Short-term tocioeconomic impact a are the ume ai previously
diacutied. Long-term effecti will be the ume at diicuued for 20
Alternative!,

4.2.8 ENVIRONMENTAL EFFECTS OF CERCLA 4A ALTERNATIVES
In thii alternative, TNT reiidue it filmed and contaminated toil it
covered with soil, The induttrial sewerlines will be excavated, flaihed,
and backfilled onsite. Aibeitoi will be disposed of in an offiite
unitary landfill,

Theie alternativei provide the tame degree of environmental protection ai
the 2C Alternatives.

Q AR303569

4-36



ORIGINAL
\<Rid)/

D-WVOH-FS.2/N42.11
07/24/86

The exposure pathways of direct contact, ingution, inhalation, ind food-
chain concentration for toils, tewtrlinii, and aabutoi will bi prevented
by that* altirnitivu, Thii is accoapliihid through thi deitruction and
itolation of the contiminanti priient at the liti to the 10"' riik level.

Short-term environmental affecca of theie alternative! are at diicuued
for the 2C Alternativei,

Short-term eocioecononic impact! are the ume as previously diicuued,

Negative long-term environmental effecti of theie alternitivei are the
tame at diicuued for the 2C Alcernacivea, Poticive long-term
environmental effecct of theie alternativei ire the ume at diicuuad for
Che 2C AlCernacivei,

4.2.9 ENVIRONMENTAL EFFECTS OF NO ACTION 5A ALTERNATIVES
Thii alcernacive coniisci of leaving the site in iti current itace and
taking no iction. Therefore, there will be no impacti related to
conitruction, Endangerment to the environment will not be mitigated.
Migration of contaminant! fron the lite will continue unabated. The
pichwayi of direct contact, ingeition, and food-chain bioconcentration
will be unmitigated.

AR30357.0
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4.3 INSTITUTIONAL REQUIREMENTS EVALUATION
InicituCional requirement refer to lagiilation and, more directly, liwi
or ragulationa that ettablith practice itindardi or pirforaance itandarda
•pacifically applicable to activitiei aitociated with Che remediation of
thi WVOW lice. Ai itated in Che NCP, Sec. 300.68(h)(2)(iv): Thii thall
include an evaluation of che extent to which Che alternative ictiini or
axceedi applicable or relevant and appropriate Federal public health and
environmental requirementi. Where the inalytit determine! ChaC Federal
public healch and environmental requirements are not applicable or
relevant and appropriate, the analysis shall, ai appropriate, evaluate
the riiks of the various exposure levels projected or remaining after
implementation of the alternative under coniideration,

Sec, 300,68(a)(3) of the NCP states: Federal, itace, and local permita
are not required for Fund-financed remedial action or remedial actiont
taken pursuant to Federal accion under Section 106 of CERCLA, However,
remedial actions that involve storage, treatment, or disposal of
hazardous substances or pollutant! or contaminants ac offiite facilitiei
shall involve only such offiite facilities that are operating under
appropriate Federal or itate permits or authorization and other legal
requirements, The Army ii the lead agency in accordance with Executive
Order 12316, the MOU between the Army and EPA, and the NCP, WVOW is
being studied and evaluated in accordance with the RI/FS pruc.;M
described in the NCP and EPA's RI/FS guidance manual!. Other Federal
agenciea and their potential involvement with WVOW are presented in
Table 4.3-1.

For all ictiona, cherefore, che ability of the alternative to achieve the
tubitantive requirement! ot local and atate itandardi will ba contidered,
However, remedial action alternativei will meet or exceed Federal require-
menti, including RCRA, SDWA, and CWA.

AR30357
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Table 4,3-1, Federal Agency Coordination

Agency Role

EPA Through Executive Order 12316, the Army it the
lead agency for titei where put activity hat
lead to onaite or offiite contamination. In
iccordance with thii order and the NCP, an MOU
wai tigned (Aug. 12, 1983) deiignating responii-
bilitiei for DOD agenciei and EPA. For WVOW, the
Army ii Che lead agency. However, EPA will write
Che Record of Decition (ROD).

Healch and Hunan If neceitiry, HHS will be contacted for support
Servicei (HHS) in worker and community health and tafety

matten,

Occupational Operati'oni oniite muit meet OSHA regulacioni.
Safety and Healch
Administration
(OSHA)

Bureau of Land No Federal landi are involved in Che implemenca-
Managemenc (BLM) tion of alternatives,

Adviiory Council No landmarks, historic lites, or areai of
on Hittoric historic, icientific, or cultural intereit will
Preiervation be affected by the implementation of

alternatives.

U.S, Fiih and No game ipeciei or fiih are expected Co be affect-
Wildlife Service ed by implementation of alCernacivei, Regulacory
(USFWS) lead will be provided by Weit Virginia DNR.

U.S, Foreac No wild and scenic riven will be affecCed by
Service (USFS) implementation of alternativei.

Depirtment of Coordination with HUD will not be Decenary at
Routing and Urban the aite doet not lie in a floodplain.
Development (HUD)

DOT All alternativei that include Che offiite
transportation of contaminated media will complyLiaiiapuik>hj,uu ufc KunhauuuivBu NBUAM win cuwpiy — «• M
wich DOT regulacions regarding the tranipoiitncTiQ^O /&
of hazardous materials, "

Source; ESE, 1986c.
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Under tht NCP, permiti are not excluded for offiite disposal action!
(Choia involving ramoval and treatment, ditpoitl, or daitruction of
wittea in offiite facilitiei), Offiite actioni tnd Cheir panic require-
menti for Che Chree areai of concern ac WVOW addratiid in Chit FS are;

1. Triniportation of hasardoui watte Co an offtice traataent,
atorage, or disposal facility (TSDF) requiret RCRA TSDF and DOT
permiti,

2. Emiitiont of pollutant! to the air muit comply with the
requirement! of CAA depending on the lubitance emitted, iti
quintity, and the claaiificition of the area,

"' 4.3.1 COMPLIANCE WITH ENVIRONMENTAL STATUTES
In evaluating remedial action alternativei in accordance with the NCP,
consideration ii given to Che lubiCtncive nquirementi of applicable or
relevant and appropriate lawi beiidei CERCLA for onsice sctivitiei and

f~~\ che requiremenci of luch lawi for offiice disposal aceioni, Primary
coniiduricion ii given Co attaining or exceeding relevant or applicable
environmental and public health criteria and icandardi. In che alter-
natives amembled for WVOW and summarized in Tiblea 4.0-1 chrough 4.0-3,
leveral environmental lawi, regulations, and policies were coniidered
applicable or relevant, Theae ititutes, which were coniidered for tone
or ill of the alternative!, are lumarized in Table 4.3-2. Tablei 4,3-3
through 4,3-5 summarize for each area the appropriateneii and ability of
the alternative coniidered to meet the applicable regulatory atatutei.
Ai appropriate, additional diicutiioni of the applicability of specific
regulation! to alternativei are presented in Sec. 4,3,2,

4.3,2 SPECIFIC REQUIREMENTS OF REGULATORY STATUTES TO ALTERNATIVES
4,3.2.1 Offiite Diipoiil 1A and IB Alternativei (TNT Manufacturing Area

and Burning Ground! AreaT
Theie alternativei contitt of the incineration or landfilling of
contaminated toil! in an existing offiite RCRA-permiCCed facility,

BR303573o
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Table 4.3-2, Summary of Applicable and Relevant or Appropriate Lawi,
Regulitiona, Policies, and Criteria

Law, Regulation,
Policy, or Criterion Anilyiia

Federal

RCRA Treatment and disposal of materiali removed
from WVOW to an offiite facility will be in
compliance with current RCRA regulationi
issued in the HSWA of 1984, Onsite treat-
ment and disposal operationi will be in
accordance with the aubitantive technical
requirements of RCRA.

National Ambient Implementation of alternatives that include
Air Quality oniite incineration will reiult in the
Standardi (NAAQS) emiuion of pollutinti into the air. The

uie of air pollution control equipment will
minimise the effect of incinerator imiiiiona
on exiiting air quality. Incinerator
performance itandarda will be attained, buc
permit! will not be required, Because che
enisiiont from lurface flashing are largely
uncontrollable, air quality icindirdi may
not be met during flashing operationi,
Pirticulite emissions during excavation will
occur, although dust palliitivet will be
used to minimize fugitive duit, Oniite
penonnel, however, will be adequately
protected.

DOT Hasardoua The transport of hazardoui materials to off-
Materiali Transport tite facilities will be in compliance with
Rules theie rules, including uie of properly

conicrucced and marked cranaporc vehicles, a
licensed transporter, and hazardoui watte
ninifettt.

Federal Water During the implementation of alternatives,
Quality Criteria the substantive requirements and standardi
(FWQC) of FWQC in creeks that drain che site and

other downgradient surface water will be
attained,

AR30357-J
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Table 4.3-2, Summary of Applicable and Relevant or Appropriate Lawi,
Regulations, Policies, and Criteria
(Continued, Page 2 of 2)

Law, Regulation,
Policy, or Criterion Analyais

Aibeitoi Diipoial Since asbestos ii present in Che Burning
Rule (40 CFR, Groundi Area, alcernativei for asbestos
Part 61, Subpart M) ditpoial will meet or exceed thii rule,

Offiite alternative! will be in full
compliance; onsice alCernacivei will meet
technical requirement!,

State of Weit In implementing alternative!, WVWQS in
Virginia Water, creek! that drain the lite and other down-
Quality Standardi gradient turface water will be coniidered.
(WVWQS) The lubitancive requirementi will be

complied with and the ttandardi attained,

Wetc Virginii Solid Implenencation of alCernacivei will contider
Wasce Regulacions West Virginia regulations for noncontam-

inated materials taken to offsite unitary
landfill!,

Weit Virginia Implementation of alternatives will coniider
Hazardous Waste Che requirements of current regulations,
Regulations including manifest requirement!,

Weit Virginia Air The substantive technical requirements of
Pollution Control these regulations will be considered, and
Commission (WVAPCC) the standards and criteria of New Source
Administrative Performance Standards (NSPS) will be
Regulations considered.

West Virginia The subitantive technical requirements of
Pollution Discharge these regulations will be contidered, and
Elimination System the standards and criteria for point aource
(WVPDES) discharges will be considered in implementa-
Regulations tion of the alternative,

Source: ESE, 1986c,

AR303575
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Table 4.3-5. Sumary of Ability to Meet or Exceed Applicable Laws, Regulation!, Policies, and
Criteria for Alternatives for the Industrial Sewrlines

I*,
"•filiation,
Policy, or
Criterion

RCRA

DOT

NAAQS

HOC

Aibeitoi Diiposil
Rule

WVWQS

Heat Virginia
Solid Haste
Regulations

West Virginia
Hazardous Waste
Regulations

WVAPCC

WVFDGS

NA • Not applicable

Source: ESE, 1986c

ALTflvWnVE
Attains
Require-
ment! 2A

Meet!

NA

Meet!

Meet!

NA

Coniidered

NA

Considered

Coniidered

DA

Attaini
Require-
menti 2B

NA

NA

Meet!
Hashing

Meets

NA

Considered

NA

Coniidered

Coniidered

NA

Exceed!
Require-
nenta 3A

Meet!

NA

Meet!

Meet!

NA

Coniidered

NA

Considered

Considered

NA

Exceeds
Require-
menti3B

NA

NA

Meets
Flaihing

Meeti

NA

Considered

NA

Considered

Coniidered

NA

CEROA
4A

NA

NA

Meeti
Flaihing

Meeti

NA

Coniidered

NA

Coniidered

Coniidered

NA

No
Action
SA

m
NA

NA

Dot! Not
Meet

NA

Mr/Not
Comply

NA

NA

NA

NA

RR303578
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The implementation of offiite diipoaal alternatives will require
compliance with leveral applicable or relevant and appropriate lawi,
regulation!, policiei, ind criteria, specifically RCRA and DOT
regulation!,

Soil excavation equipment will generate noiie offiite, but not in exceii
of OSHA noiie itandardi, If OSHA atandardi are exceeded oniite,
penonnel will be required to wear ear protection,

For ct-e Burning Groundi Area, diipoial of aibeitoi in a landfill muit
also comply with the Asbeitoi Diiposal Rule (40 CFR, Part 61, Subpart M).

4.3,2,2 Attains Requirement! 2A Alternative (TNT Manufacturing Area.
Burning Groundi Area, and Induitrial Sewerlinei)

Under this alternative, contaminated toil will be excavated and
incinerated oniite, Incinerator aih, which will contain leu than the

i 10"' risk level (50 |ig/g) °£ total nitroaromatici, will be uied to
bickfill the excavated areas at each lite, Because atandardi do not
exiit for ni'.roaronatics in toil, criteria developed in the EA will be
uaed as a basis for thit and other Attains Requirements alternatives,

The aubstantive technical requirement! of RCRA will be attained during
construction and operation of the oniite incinerator. To minimise
airborne emission! produced during operation of oniite incineratori,
pollution control devices will be installed to attain NAAQS itandardi.
Operation of onsite incineration and treatment facilities will increaie
noiie suppression devices so as not to exceed OSHA noise standardi
offiite, In addition, ear protection equipment will be worn by oniite
personnel, as necemry,

Offiite diipoial of aibeatos from the Burning Grounds Area will meet the
technical requirements of the Aibeitoa Diipoaal Rule for all oniite
disposal alternatives.. AR303579
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4.3,2,3 Attain! Requirements 2B Alternative
Thii alternative ii aimilar to Alternative 2A except TNT reiidue will be
flaned in place prior to loil excavation. Reiiduei reiulting froo
flaming will alio be landfilled oniite, The volume of contaminated
materiali neceaaary to attain acceptable leveli will be removed.

The conitruction of an oniite landfill will be in accordance with the
technical requirementi of RCRA ai amended by HSWA of 1984, The landfill
will have two linen with a leachate collection system above and between
the liners, A ground water monitoring system will alio be implemented n
well as a leachate control tyitem; therefore, point lource diicharge
standards must be attained, __

4.3,2,4 Attaint Requirementi2C Alternative (TNT Manufacturing Area and
Burning Grounds Area)

Thii alternative consiiti of the construction of a multimedia cap over
the areas of contaminated aoil, Contaminanti will not be removed but
iiolated.

Construction of a multimedia cap will meet the technical requirements of
RCRA as amended by HSHA, Post-closure ground water monitoring will be
implemented,

4,3,2.5 Exceeds Requirements 3A Alternative (TNT Manufacturing Area.
Burning Groundi Area, and Industrial SewerlineiT

This alternative consists of the excavation and onsite incineration of
contaminated soil. Incinerator aih will be used is backfill, in excavated
areas, Contaminanta will be treated to nondetectable levels.

Although the onsite incineration unit will meet or exceed the technical
requirements of RCRA for operation and destruction efficiencies, this
unit will produce airborne emissions during its operation. Pollution
control device! will be installed on the equipment to meet HVAPPC

HR303580
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regulation!. Operation of oniite incineration facilitiei will increne
noiie leveli at the aite, However, theie facilitiea will be equipped
with noiie luppreuion devicei, if necenary, 10 ai not Co exceed OSHA
noiie itandardi offiite,

4,3.2.6 Exceedi Requirement! 3B Alternative (INT Manufacturing Area.
Burning Croundi Area, and Induatrial Sewerlinei)

In thii alternative, contaminated loili and aabeitoi are excivated and
placed in an oniite landfill. Reactive TNT reiidue will be, flamed in
place prior to toil excavation. The volume of contaminants neceuary to
attain nondetectable leveli will be removed,

i. The conatruction of the oniite landfill will be coniiatent with the
"' technical requirementi of RCRA ai amended by HSWA, The landfill will

have two liners with a leachate collection lyitem ibove and between the
liners, A ground witer monitoring system will also be implemented,

O 4,3.2.7 Exceeds Requirements 3C Alternative (TNT Manufacturing Area and
Burning Grounds Area)——————————-—-———

This alternative is the same as diecusied for the 2C Alternative except
contaminated toil is capped to more stringent requirementi.

Construction of a multimedia cap will meet the technical requirements of
RCRA ai amended by HSHA. Post-closure ground water monitoring will be
implemented,

4,3.2,8 CERCLA 4A Alternative (TNT Manufacturing Area. Burning Croundi
Area, and Industrial S e w e r l i n e s ) :

In thii alternative, a aoil cover will be placed over contaminated aoil
areai. The contaminated aoil ii not removed; reactive TNT reiidue will
be flamed in place prior to placing cover material,

Unlike the previous alternatives, this alternative will not meet Federal
and state closure requirements, However, thii alternative will eliminate

AR30358IO
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the expoiure pathway (i.e., direct contact, ingeition, inhalation, and
food-chain concantraCion) identified in the EA.

4.3.2.9 Ho Action 5A Alternative
Thii alternative contiits of leaving the lite in iti current itate ind
taking no action except to periodically monitor ground water and Pond 34.
Endangerment to public health, welfare, and the environment will not be
mitigated. Federal and itate water quality criteria may be exceeded by
turface runoff from the site during the 100-ynar atom event 11 i reiult
of leaving contaminanti in place and uncovered,

AR303582
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4.4 PUBLIC HEALTH EVALUATION OF ALTERNATIVES
The remedial action alternative aelected for WVOW ihould adequately
protect public health and welfare, Ai shown in Sec. 4.2,
Sec, 300.68 (h)(2)(iv) of the NCP requirei "an aiieument of the extent
to which the alternative is expected to effectively prevent, mitigate, or
minimise threats to, and provide adequate protection of, public health
and welfare, and the environment. This shall include an evaluation of
the extent to which the alternative attains or exceeds applicable or
relevant and appropriate Federal public health and environmental require-
menti." The public health evaluation diicuued in thii lection preienti
the public health effectiveness attained by each alternative in the TNT
Manufacturing Area, Burning Grounda Area, and Induatrial Sever!inei. The
extent to which each alternative meet! the lite-ipecific criteria estab-
lished in the EA, minimises or prevents exposure of the public to the
contaminanti at the tite, minimises or preventi potentiil exposure to the
public expected during the remedial action, and minimise! or preventi the
potential expoiure expected after implementation of the remedial action

. ii ilio diicuued.

4.4.1 PUBLIC HEALTH EVALUATION OF OFFSITE DISPOSAL 1A2, 1B1, AND 1B2
ALTERNATIVES

These alternative! consist of incinerating or landfilling contaminated
loil in existing offsite RCRA-permitted or interim-status facilities and
landfilling asbestos in a local sanitary landfill. No offsite option
exists for reactive TNT residue and Industrial Sewerlines, The reactive
materials would be flamed onsite to eliminate the reactive nature of the
material and would then be tranaported offsite for disposal.

These alternatives eliminate the exposure pathway! of direct contact,
ingeition, inhalation, and food-chain concentration for toil and
asbestos. These pathways are eliminated through source control (removal
and treatment of contaminated soil and aabeatoi). All contaminant! will
be removed to below detectable or 1(T6 riik leveli. RR703583
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Negitive public health effecti are confined mainly to ihort-tirm effects
relating to removal activities. Soil excavation equipment will generate
noise, but not in exceas of OSHA noise atandarda offiite. If OSHA
itandardi are exceeded oniite, perionnel will be required to wear tar
protection, Oniite perionnel will alao be protected from thi potential
instability of chunka of cryatallin* TNT. All oniite personnel will wear
protective clothing and be trained for aafe handling of the material.

Soil and aibestos excivation activitiei will generate limited amounta of
duat and particulates, Dust control measures will be implemented to
reduce airborne contaminated soil particles and particulatei and prevent
exposure by inhalation. These measures may include the apraying of water
and ceaiing excavation when climatic conditioni could cauae any viiible
fugitive eniuioni. Trucks hauling the excavated contaminated aoil and
asbestoi will be covered and decontaminated prior to leaving the site to
prevent the distribution of soil and asbestoi offiite.

The exposure of contaminated soil and asbestos/rubble to rainwater during
excavation activities may result in the contamination of lurface water.
"errai and iwales will be conatructed to prevent both lurface water runon
and runoff. Theie measures minimise ponding and prevent the migration of
thia contaminated lurface water from the lite, The runoff water that ii
collected will be transported offiite and treated at a RCRA-permitted
facility.

The loading of contaminated materials into trucks for transport offsite
presents a potential spill and additional exposure situation at the
loading lite, Spill pada will be conitructed to collect any spilled
•ateriil. Theie and other activitiei will be diicuued in a Spill
Prevention Plan prepared prior to implementation of either alternative.

A ipecific hauling route for contaminated materiali will be develo
consultation with local officials so as to present least expos

4-51
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perioni along the route, Local officiali will be kept informed of
hauling ichedulei,

Implementation of these alternatives will result in the removal of all
contamininti from the area. The removal of site contaminanta will
eliminate exposure risks to the surrounding population and uaera of the
wildlife area. This removal will also eliminate the continued migration
of contaminants. With the contaminanta removed from the area, barriers
to continued use of the site will have been removed, Restoration
activities implemented on completion of cleanup activitiei will
aesthetically improve the lite, No permanent hazardoui waite management
facilities will be constructed as a result of these alternatives,

4.4.2 PUBLIC HEALTH EVALUATION OF ATTAINS REQUIREMENTS 2A ALTERNATIVES
Under these alternatives, contaminated soils and sewerlines are excavated

,'~\ and incinerated onsite, Incinerator ash will be used as backfill,
""--̂  Asbestos will be disposed of in an offsite landfill. Reactive TNT

residue at the Burning Grounds Area will be flamed prior to soil
excavation.

The expoiure pathways of direct contact, ingeation, inhalation, ind food-
chain concentration for soils, sewerlines, and asbestoi will be prevented
by these alternatives, This is accomplished through the deatruction of
the contaminants present at the site to 10*' risk levels.

Implementation of these alternatives requires excavation of 'contaminated
soils, aewerlines, and asbestoi, The public health impact! of and
mitigation meaiurei for thii action are the ume as diicuued for the
offiite disposal alternatives, Asbestos will be transported offiite in
covered trucks that will be decontaminated prior to leaving the lite.

Oniite incineration facilitiei will produce airborne emiuioni during
,;[« their operation. Pollution control devices will be installed on|fta>3Q358 v
Sp/̂  incineration equipment to meet current regulations and standard!.
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Operation of oniite incineration facilities will increaae noiie leveli at
the lite, Theie facilities will be equipped with noiie luppreuion
devices 10 ai not to exceed OSHA noiie atandardi offiite, In addition,
ear protection equipment will be worn by oniite pirionnel, if neceiury.

Oniite peraonnel will be protected from the potential initability of
chunka of cryitilline TNT, All oniite perionnel will wear protective
clothing and be trained for tafe handling of the material.

Purchaie of additional land will not be required. No permanent
facilitiei are constructed due to the uie of a mobile incinerator.
Reiteration meaiurea to be employed will not reitrict continued uie of
the lite as a wildlife preserve and may improve the potential for auch
use in the future.

Implementation of these alternativei will reiult in the destruction and
removal of lite contaminants. This will remove exposure riiki to the
lurrounding population and uien of the wildlife area. Theie actions
will alio eliminate the continued migration of contaminanti, Reiteration
activities implemented upon completion of cleanup activities will
aesthetically improve the lite.

4.4.3 PUBLIC HEALTH EVALUATION OF ATTAINS REQUIREMENTS 2B ALTERNATIVES
Under theie ilternitivei, contaminated toil and aibeitoi/rubble are
excavated and landfilled oniite, Reactive TNT reiidue at the Burning
Groundi Area will be flamed in place prior to excavation of' contaminated
loil. Industrial Sewerlines will be excavated and flashed prior to
diipoial in the oniite landfill,

The expoiure pathway! of direct contact, ingeition, inhalation, and food-
chain concentration for contaminated soil, lewerlinei, and aibeitoi will
be prevented by this alternative as well as the pathways of direct

AR303586
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contact and ingeition for lurface water, Thii ii accompliihed through
the deitruction and iiolation of the contininanti preiant at the lite to
10-& riik leveli.

Public health effecti of and mitigation meaiurei for excavation arc the
ume at for Alternative 2A. Surface flaahing and burning will produce
largely uncontrollable paniculate emiuions, Onsite personnel will be
adequately protected. To minimise exposure to the surrounding population
and uiers of the wildlife area, flaahing will not occur on windy days.
Onsite personnel will alio be protected from the potential instability of
crystalline TNT, ai diicuued for Alternative 2A.

Heavy equipment uied to conitruct the oniite lindfill will increaae noiie
levels at the aite. Effecti of this noiie and the mitigation oeaiurni to
be employed are ai diicuued for Alternative 2A.

O
Implementation of these alternatives will iiolite contaminants in an
oniite landfill, Contaminanti remaining will be at acceptable levels
luch that an endangerment to public health will not exist,, The oniite
landfill will be a permanent hazardous waste management facility, Thii
facility will be adequately maintained and properly monitored in
accordance with exiating regulations, and land use restrictions will be
implemented to prevent future exposure from the landfilled contaminanta,

4.4.4 PUBLIC HEALTH EVALUATION OF ATTAINS REQUIREMENTS 2C ALTERNATIVES
Theie alternativei coniiit of construction of a multimedia cap over the
areas of contaminated aoil, Reactive TNT reiidue at the Burning Groundi
Area will be flamed in place prior to conitruction of the cap, Asbeitoi
will be traniported offiite for diipoial in a local lanitary landfill.
Induitrial lewerlinei will be excavated, flashed, and returned ai
backfill to the excavation,

O RR303587
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The^exposure pathways of direct contact, ingestion, and food-chain
concentration for contaminated soil and asbestos will be prevented by
thii alternative, as will the pathway of inhalation for ubeatos, Thii
ii accompliihed through the destruction and iaolation of aoil
contaminanti preient at the site ind the removal of asbestos.

Short-term public health effects for these alternatives are confined
primarily to surface flashing and conitruction activitiei. Theie effecti
and mitigation measures will be the lame as diicuued for Alternative 2B.

Inititutionil impacts of this alternative are both short-tern and long-
term. Also, political jurisdictions other than Mason County, WV, will
not be affected. Construction of a multimedia cap will preclude the uie
of the capped areas for any other purpose because of the contaminated
soil remaining below the cap. Additional land use restrictions may need
to be implemented to prevent breaches of the cap's integrity. Long-term
O&M will be required for the cap. Purchase of additional land will not
be required.

Construction of the multimedia cap will isolate soil contaminants from
direct contact by humans and indigenous plants and animals, thus removing
the existing endangerment. These actions will alio eliminate the poten-
tial migration of contaminant! during the 100-year storm event. The
remaining contaminated soil will not preient an endangerment unless the
integrity of the multimedia cap ii breached. The capped areai will be a
permanent hazardous waste management facility. The cap will be
adequately maintained and monitored to prevent future exposure from the
capped contaminanta. Reiteration activitiei implemented upon completion
of cleanup activitiei will not reitrict continued uie of the lite ai a
wildlife preierve.

AR303588
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4,4.5 PUBLIC HEALTH EVALUATION OF EXCEEDS REQUIREMENTS 3A ALTERNATIVES
Theie alternative! coniiit of the excavation and onaite incineration of
TNT reiidue, contaminated loil, induitrial lewerlinei, and the removal of
ubeitoi material offaite to a lanitary landfill, Incinerator aih will
be uied as backfill in excavated areas,

The expoaure pathways of direct contact, ingestion, and food-chain
concentration for soil, sewerlines, and asbestos will be prevented by
these alternatives, as will the pathway of inhalation for asbestos. This
is accomplished through the destruction and removal of the contaminants
present at the lite to below detectable levels,

Implementation of theie alternativei requirei excavation of loil. The
public health impacts of and mitigation measures for this action are the
same as discuued for the offsite disposal alternativei, Offiite
transport of asbestos will occur in covered trucks that will be
decontaminated prior to leaving the site to prevent the spread of
contaminants from the site.

Although the onsite incineration unit will meet or exceed the technical
requirementi of RCRA for operation and deatruction efficienciei, it will
produce airborne emissions during operation. Pollution control devices
will be installed on the equipment to meet current standards and
regulations. Operation of onaite incineration facilities will increaie
noiie level! at the lite. However, theie ficilitiei will be equipped
with noiie suppression devices, if necessary, so as not to exceed OSHA
noise standards offsite, In addition, any necessary ear protection
equipment will be worn by onsite personnel,

Onsite personnel will also be protected from the potential instability of
chunks of crystalline TNT, All onsite perionnel will wear protective
clothing and be trained for safe handling of the material.

AR303589
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The removal and deatruction of lite contaminanti to below detectable
levels will remove expoaure riaki to potant ill recaptori and ultra of the
wildlife area. Theie actiona will also eliminate the potential iigration
of contaminants during the 100-year storm event. Restoration meaiurti to
be employed will not reitrict continued uie of the lite ai a wildlife
preierve and nay improve the potential .for auch uie in the future. No
permanent hazardoui waate management facilitiei will be conitructed due
to the uie of a nobile incineration lyitem.

4.4.6 PUBLIC HEALTH EVALUATION OF EXCEEDS REQUIREMENTS 3B ALTERNATIVES
In these alternatives, contaminated toil ii excavated and placed in an
oniite landfill. TNT reiidue at the Burning Groundi Area will be flamed
in place prior to toil excavation. Aibeitoi ii excavated and alio placed
in the oniite landfill. Industrial lewerlines are excavated, flashed,
and backfilled onaite.

(fill
The public health impacts are the same as 2D Alternatives, However, ' '••>£•'
contaminated soil wjLll be removed to more stringent levels (below
detection) than in 2B Alternatives,

4,4.7 PUBLIC HEALTH EVALUATION EXCEEDS REQUIREMENTS 3C ALTERNATIVES
These alternativea consist of construction of a multimedia cap over the
areas of contaminated aoil, Reactive TNT residue at the Burning Grounds
Area will be flamed in place prior to conitruction of the cap, Asbestos
will be triniported offiite for diiposal in a local sanitary landfill,
Industrial aewerlines will be excavated, flashed, and returned as
backfill to the excavation,

The public health impacts are the same as 2C Alternatives, However,
contaminated aoil will be covered to more stringent levels (below
detection) than in 2B Alternatives,

RR303590
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4,4.8 PUBLIC HEALTH EVALUATION OF CERCLA 4A ALTERNATIVES
In these alternatives, contaminated soil ii covered with soil. TNT
reiidue at the Burning Groundi Area will be flamed in place prior to aoil
covtr. The induitrial lewerlinei will be excavated, flashed, and
backfilled oniite. Asbestoi will be transported offiita to a local
aanitary landfill.

These alternatives eliminate exposure to contaminants and endangerment to
public health.

Construction of a soil cap and treatment of industrial sewerlines prevent
direct contact with and ingestion of contaminated loili, lewerlinei, and
aibeitos through construction of physical and legal barriers. Theie
birriers alio eliminate the pathway of inhalation for aibeitoi. The
contaminated soil is not removed, However, the physical and legal
barriers employed will eliminate the endangerment posed by these
materials,

Short-term public health impacts for these alternatives are confined
primarily to flashing, flaming, and construction-related activitiei and
are the same as discussed for 2C Alternative!,

Construction of the soil cover will isolate soil contaminanti from direct
contact by humani and indigenous plants and animals, The covered areai
will be a permanent hazardous waste management facility, The cover will
be adequately maintained and monitored to prevent future exposure to the
capped contaminants, Restoration activities implemented upon completion
of remedial activities will not reitrict the continued uie of the lite 11
• wildlife preierve,

4,4.9 PUBLIC HEALTH EVALUATION OF NO ACTION 5A ALTERNATIVES
Thii alternative consists of leaving the site in its current state and
taking no action except to periodically monitor ground tf*tfrRl!JiQ[3n39H
Endangerment to public health will not be mitigated, This alternative'
may hinder the continued use of the lite as a wildlife preserve,
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4,5 DETAILED COST ANALYSIS OF ALTERNATIVES
Coati have been eatimaced for the remedial alternative components and the
remedial alternatives as deicribed in Sec, 3.0, Capital and 0&M
(including monitoring and poat-cloiure care) coita were determined. In
developing detailed ccit eatinates, the following itepi were performed:

1. Eitination of costs: Capital and O&M coita were eitimitod for
each remedial action alternative,

2. Preient-worth analysis: Uiing estimated coit, the preient-worth
for each ilternative waa calculated uiing a diicount factor of
10 percent.

3. Sensitivity analysis: The sensitivity of coit estimates to
change! in key parameteri, luch ai diicount ratea, wai
evaluated,

4. Cost-benefit analysis: Thii benefit analyiii is baied on the
technical, environmental, institutional, and coit evaluitioni
presented in preceding sections.

The data developed from the coat analysis provided input toward the
selection of a recommended remedial alternative, A summary of the
detailed coit estimates is contained in App, B,

4.5.1 COST ESTIMATION
Coat element! were identified for each component within a remedial
alternative, Each cose element was determined to be either a capital
cost or an O&M cost.

Capital costs are those expenditures that are initially incurred to
develop and install a remedial action and major capital expenditures
anticipated in future yean. Both direct and indirect costs arc included
under capital costs.

Direct costs include construction costs, land and site development
expenses, and costs for temporary building! and icrvicei requi
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nobilization purposes. Indirect costs include contingencies to total
capital for unforeseen circumstance! and icope changei which reault in
higher coiti. In addition, engineering expenses, legal fees/permit
coiti, and itartup/ihakedown coits, when applicable, are calculated at
indirect coiti. All indirect coiti are calculated ai a percentage of the
direct capital coit of each component.

O&M coiti are thoie poit-conitruction/initallation coats necessary to
ensure the continued effectiveness of a remedial action. O&M coiti
include such element! ai post-closure well monitoring and maintenance of
an oniite landfill. O&M costs are calculated on an annual basis,

... The remedial alternativei capital and O&M cost! for each component are
presented in Tablea 4.5-1 through 4.5-3.

i j In Table 4,5-1, the capital cost for the onsite landfill ia about
2 percent leu than the capital cost for the multimedia cap. This
reflects the dependency of these costs on the coit of conitruction
material!. The surface area to be capped under the multimedia cap
alternative is significantly greater than the surface area of the
landfill requiring similar materials. The cost of liners, filter
fabrics, and soil placement for the cap offsets the excavation and design
costs associated with the landfill. However, the O&M and preient-worth
ceiti for the landfill are consistently higher than the multimedia cap
for the Attains and Exceeds Standards alternatives,

AR303593
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4.5.2 PRESENT-WORTH ANALYSIS
Preient-worth coati were calculated for the remedial alternatives.
Calculationi were baaed on a 10-percent diicount rate over a 30-year
period. Coiti in future years were not escalated to account for general
price inflation, as per current Office of Management and Budget (0MB)
guidance (EPA, 1985e), Present-worth costs are contained in Table 4.5-4,

If the remedial alternatives for the three areas of concern are combined
in one alternative that addresiei the HVOH lite aa a whole, coat livings
are expected. Table 4.5-5 preienti a companion of the preient-worth
coiti for the combined alternative and the lummed total for the three
areai,

O

O BR303597
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4.5,3 SENSITIVITY ANALYSIS
The purpoae of Che lensitivicy analyiii ia to identify factor! that can
significantly change overall coita with mall change! in the value of the
factor. The identification of theie factori and their impact are
important in order to determine uncertaintiei in cleanup coiti baled on
the lite data available and to provide eitinatei for contingency or
reaerve fundi.

Factor* for HVOW which were assessed for their impact on coata included;
1. Effective life of remedial action,
2, O&M coati,
3. Period of performance,
4. Extent of cleanup (particularly pertaining to quantitiei of loil

requiring excavat ion/ treatment), and
5, Diicount rate.

Effective life waa not coniidered a lignificant factor for any of the
alternativei becauie replacement coiti of equipment 'or facilitiei are not
necessary to maintain the effectivenen of the remedial actions
evaluated. Period of performance wai alio not coniidered a factor
becauie, with the exception of Alternativei 2A and 3A (which include
incineration), the remedial action! are completed within 1 year. For
Alternativei 2A and 3A (which extend up to 4 yean), the major impact ii
one of contaminated volume rather than of the time value of money. The
ichedule for completing the incineration of materiali can be expedited by
uie of multiple offiite incineratori or multiple or layer capacity oniite
incineratori,

Ai ahown in Tablet 4,9-1 through 4,5-3, OSM coiti for all alternativei
coniidered are of a lignificantly lower magnitude compared to the capital
coat of implementing the alternative, Thii ii becauie the continual
maintenance of the completed remedial action consists at moit of the
treatment of leachate and itonwater runoff and maintenance
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cap, ai would be done for Alternative 3A. Hence, the overall remedial
action coita are not sensitive to O&M activitiei or costi,

The Boat lignificamt factor impacting remedial action coit ia che extant
of contaoination. Figa. 4.5-1 through 4.5-6 are curvet ihoving for each
of the alternatives coniidered for the TNT Manufacturing Area the total
coat of the alternative and che coit per cubic yard of contaminated
material as a function of Che potential quantity coniidered ai
contaminated.

For Alternative 1A (which involve! excavation, traniportation, and
offiite incineration), remedial action coat ii lignificantly affected by
•light changea in extent of contamination. Ai ihown by Fig, 4.5-1, an
increaie from 30,000 to 32,000 cy (nidrange of the quantity coniidered)
could result in an overall cost increaie of $6,000,000 or $3,000/cy. Ai
ihown by the unit coit curve, for ima11-volume quantitiei, the coit
leniitivity ii greater at approximately $3,400/cy. Thii ii due to the '
lignificant mobilisation and upfront coiti that muit be apread out over
the quantity incinerated, Aa Che quantity incraaiei, upfront coiti are
abaorbed and the unit coit approachei approximately $2,950/cy,

Alternative IB ii alio highly aeniitive to quantity, ai ihown by
Fig, 4.5-2, An increaie from 30,000 to 32,000 cy reiulta in a total coit
increaie of approximately $600,000 or $300/cy. Ai ihown by the unit coit
curve, upfront and fixed coiti impact remediation coati of lesaer
quantities (up to 20,000 cy) to a greater extent (up to $400'/cy), The
•ajor cost component! for theie alternativei are the traniportation and
diipoial in the offiite landfill, Theie are coomercial charge! and are
not typically quantity diicountad,

Ai ihown in Fig. 4.5-3, coiti for Alternative 2A (which incorporate!
oniite incineration) are alio highly sensitive to the extent of

I\R303602

4-69



ORIGINS
(Red)

Qi f-————-j——————T——————j——————r——————r——————\- "BOOo 10 io io 40 So
TOTAL QUANTITY (-1,000 CY)

aOURCE; ME, 1Mte.
HH303QOOFlflurt 4.5-1

TOTAL COSTS AND UNIT COSTS vi.
QUANTITY FOR THE TNT MANUFACTUR-
ING AREA-OFFSITE INCINERATION

WEST VIRGINIA
ORDNANCE WORKS
Fmlblllty Study

4-70



ORIGIN/
(Red)

W

fcfl

20-

I 15-

S

I,
o-

^̂ ^/
0 lo 20 30

* TOTAL COST

• UNIT COST

40 ifl

•700

-600

•SOD

-400 |

-300 1
b

-200 i

• 100

-0to
TOTAL QUANTITY (X1.000CY)

Flgurt 4.5-2
TOTAL COSTS AND UNIT COSTS vi.
QUANTITY FOR THE TNT MANUFACTUR-
ING AREA-OFFSITE LANDFILL

SOURCE: ESE,1H*e,

WEST .AW"
ORDNANCE WORKS
Fusibility Study

4-71



ORIGINAL'
(Red) /

30-

25-

20-

15-

* TOTAL COST

• UNIT COST

200

100

o-f) 10 20 30 40 50
TOTAL QUANTITY (x1,000 CY)

700

-600

500

400 |
M

300 t

SOURCE! ESE.19MC.

Figure 4.5-3
TOTAL COSTS AND UNIT COSTS vs.
QUANTITY FOR THE TNT MANUFACTUR-
ING AREA-ONSITE INCINERATOR

WEST VI
ORDNANCE WORKS

Feasibility Study

5

4-72



ORIG//V
tt)a*\wMWMrNHs ' •< Inowj

ta

20-

f15"

8 10~
f.
H 5-

0*

V
-̂-̂ ^̂

^̂ ^̂ ^
> lo io So

* TOTAL COST

• UNIT COST

^̂ ~~

40 50

-700

-MO

-500

- 400 t*

""S
- 200

* 100

-0
0

TOTAL QUANTITY (X1.000 CY)

Figure 4.5-4
TOTAL COSTS AND UNIT COSTS vs.
QUANTITY FOR THE TNT MANUFACTUR-
ING AREA-ONSITE LANDFILL

WEST VIRGINIA
ORDNANCE WORKS
Feasibility Study

«*-r

i
4-73



(Red)

20-

15-
£

° 10-!?
5-

0*

•*•

i lo io So

« TOTAL COST

• UNIT COST

•

„ ̂ -——~-\-ai--------------a-«----a---«----a-Baa--a---i-|

io 50 •

•700

-MO

-MO *
?

-400 §

-300 8

i
-200

- 100

-0b
TOTAL QUANTITY (X1.000SQ YD)

Figure 4.5-5
TOTAL COSTS AND UNIT COSTS vs.
QUANTITY FOR THE TNT MANUFACTUR-
ING AREA-MULTIMEDIA CAP

SOURCE; ESE, 1U«e.

WESTV)WA3607
ORDNANCE WORKS '

Feasibility Study

4-74



25-

20-

1

- TOTAL COST

• UNIT COST

>

; 151 MOOA

300 S
z

•200
5-

- 100

10 20 So 40
TOTAL QUANTITY (xl.OOOCY)

700

•500

SOURCE: ESE, 1Meo.

Figure 4.5-6
TOTAL COSTS AND UNIT COSTS vs.
QUANTITY FOR THE TNT MANUFACTUR-
ING AREA-SOIL COVER

WEST Vr
ORDNANCE WORKS

Feasibility Study

4-75



o

ORIGINAL'
(Red)

D-HVOH-FS.2/453.3
05/29/86

contamination, The unit coit curvei indicate thai: unit coiti are
lignificantly higher for smaller quantitifi and can exceed S700/cy,
Coiti for thii alternative ore bated on contractor-owned and -operated
equipment,

Coiti for Alternative 3B are alio leniitive to quantity, although the
coat pur cubic yard is much lower than the alternative previously
diicuued, The unit coit ii alio impacted by quantity, decreasing to
approximately $100/cy for contaminated volume! greater than 20,000 cy,

The coiti for Alternative 3C are directly related to the extent of
contamination, and the unit coiti are not affected by the quantity
coniidered, ai ihown by Fig. 4.5-5. Similarly for Alternative 4A
(Fig. 4.5-6), coiti are directly leniitive to quantity, but the impact of
quantity on unit coiti for the quantity range coniidered ii leu than
$10/cy.

Diicount rates uied to estimate preient worth were alio coniidered for
impact on coit sensitivity. Table 4,5-6 ahows the preient worth for ill
alternative! coniidered at diicount ratei of 4, 7, and 10 percent, As
ihown by thii table, the present-worth coiti are directly impacted by the
diicount rate at which preient worth ii compared, However, aince O&M
costs for all alternatives are not lignificant compared to capital coiti,
the preient-worth coit and, hence, aenaitivity of theie costs are not of
concern in comparing alternative costs.

AR30.3609
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Table 4.5-6. Compariion of Present-Worth Coit for Dtaount Factors of 4

D-WW--S,

ORlGINAl'
(Red)

,2/VT*456,l ~
07/25/86 (ip

'*•'

, 7, and 10 Percent

PretenHforth Diicount

Alternative

THT Offiite 1A2
TOT Offiite 1B1
TOT Offiite 1B2
TOT Attaint Requirementi 2A
TOT Attaint Requirementi 2B
TNT Attaint Requirt-cnti 2C
TOT Exceedi Requirementi 3A
TNT Exceedi Requirementi 3B
TOT Exceedi Requiraaenti X
TOTCHICLA4A
No Action 5A

Burning Groundi Offiite 1A2
Burning Groundi Offiite 1B1
Burning Groundi Offiite 1B2
Burning Groundi Attaint
Requirement! 2A

Burning Groundi Attiini
Requirement! 2B

Burning Groundi Attiini
Requirementi 2C

Burning Groundi Exceedi
Requirementi 3A

Burning Groundi Exceedi
Requirementi 3B

Burning Groundi Exceedi
Requirement! X

Burning Groundi CERCU 4A
Burning Ground! No Action

Seuerlinei Attiini
Requirementi '2A

Sewerlinei Attaint
Requirements 2B

Sewerlinai Exceed!
Requirementi 3A

Sewtrlinei Exceedi
Riquirementi 3B

SewerliMi ORCU 4A

Capital
(x 31,000)

22,030
16,287
2,582
4,229
1,066
1,090
26,339
5,678
4,798
594
0

10,722
5,575
1,271
2,582

6M

600

8,459

1,924

1,632

327
0

1,310

954

14,332

3,518

855

O&M
(x 31,000)

0
0
0
0
6
2
0
31
9
2
8

0
0
0
0

4

1

0

11

4

1
5

0

2

0

17

0

4 Percent
(x 1,000)

22,030
16,287
2,582
4,229
1,170
1,124
26,339
6,214
4,954
629
138

10,722
5,575
1,271
2,582

693

617

•8,459

2,114

1,701

344
86

1,310

988

14,332

3,812

855

7 Percent
(x 1,000)

22,030
16,287
2,582
4,229
1,140
1,115
26,339
6,063
4,910
619
99

10,722
5,575
1,271
2,582

674

612

8,459

'2,060

1,682

339
62

1,310

979

14,332

3,729

855 .

Factor
10 Pircent
(x 1,000)

22,030
16,287
2,582
4,229
1,123
1,109
26,339
5,970
4,883
613
75

10,722
5.5» ^i,27i r&fa
2,582 ^

662

609

8,459

2,028

1,670

336
47

1,310

973

14,332

3,678

R3W6IO
Source; ESE, 1986c,
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4.5.4 COST-BENEFIT ANALYSIS
Thii lection discusses, for the areai at HVOH, Che additional benefiti
and valuei that are derived for expenditure of additional coit in order
to implement a more exteniive and coatly alternative or attain a greater
action level.

Thii benefit analysis ii based on the technical, environmental,
institutional, public health, and coit evaluations presented in the
preceding sections.

4.5,4.1 Comparison of Alternativei for TNT Manufacturing Area and
Burning Ground! Area

' Alternative 4A, the aoil cover, ii the lent costly alternative
(achieving response objectives) at a preient-worth cost of $642,000 for
the TNT Manufacturing Area and $342,000 for the Burning Ground! Area.

/~\ Thii alternative achieve! the response objectives of protecting against
^^ direct contact and minimizing exposure pathways, The cancer riik is :

reduced to the 10"6 risk level, or 1 additional incidence of cancer per
1,000,000 population. Alternatives 1B1, 3A, and 3B could reduce this
potential to below the 10*' risk level, but at costs between 5 and
25 times greater. The exposure pathways could be entirely eliminated,
assuming that all contamination is removed, through implementation of
their alternative; however, since direct human contact is the only
endangerment pathway, the soil cover (Alternative 4A) adequately provides
this protection.

For all alternatives considered, the environmental impact! are acceptably
controlled, although the contamination remains onsite for Alterna-
tives 2C, 3C, and 4A. However, for Alternatives 2C, 3C, and 4A, the area
is less disturbed in that no excavation at materials would be required,

O
In all cases, the technologies involved in the alternativei are
technically acceptable and proven, and no alternative °̂ MIB 1 "10 C I I
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lignificant technical advantage to achieve response objectivei or an
advantage baaed on specific lite conditioni at HVOH. Alternative 4A doei
require long-tern care to maintain the integrity of the cover, but the
requirement! and the coiti are much leu than thoae required to collect
and analyse monitoring well samples,

All alternativei would be at leait moderately acceptable to the'public,
although alternativei that leave contaminated materials on the aite may
be leu deiirable. However, alternative! that remove material! from the
lite nay be objectionable becauie of diiruption to the lite and increaied
traffic during excavation and removal operationi,

Alternative 4A achievei the objectivei of protecting againit direct
contact and minimizing expoiure pathway!, From the evaluationi preiented
in the preceding lectioni (Seci, 4,1-1 through 4.5-3), it ii not apparent
that additional lignificant benefit! beyond thoie of Alternative 4A can
be derived at the TNT Manufacturing Area or Burning Grounda Area.

Tablet 4.5-7 and 4.5-6 lunnarize the capital and preient-worth coiti for
the TNT Manufacturing Area and the Burning Groundi Area, At the
10*5 risk level, the coit of the multimedia cap ii greater than the coit
of the oniite landfill due to the greater materiali coit of linen,
fabrics, and toil placement. The excavation depth of the 10"̂  riik level
ii about 1 ft, which result! in a relatively smaller volume to be
landfilled verius area to be capped compared to the 10"' risk leveli,

Theie tables ihow that for the multimedia cap and the loil cover in the
TNT Manufacturing Area, the coat differential between the Attaint Require-
menti (10-6) criteria and the leu stringent 10*' riik level ii only
about 10 percent. For the Burning Groundi Area alternativei, the coit
.differential between the two riak levels is 25 and 35 percent for the
multimedia cap and loil cover, respectively, The additional benefiti
obtained by covering a greater area with a multimedia cap or toil
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in the TNT Manufacturing Area and a soil cover in the Burning Groundi
Area would juitify the coit differential, Theie tablet further ihow that
the coit to exceed the EA-derived criteria it oore than 4 'tinei greater
for theie alternativei,

, Theie tablei alio demonatrate that offiite landfilling it within the
range of the capping and covering alternativei for the leu itringent
10*' riik level, However, the incineration technologiea are itill
teveral times more costly.

4.5,4.2 Comparison of Alternative! for Industrial Sewerlinei
The least costly alternative ia Alternative 4A, which coniiita of burning
the lewerlinei and then backfilling the area. Thii alternative neeta the
objectivei of eliminating the reactivity of the lewerlinei and protecting
human receptori from the exposure. The preient-worth coit of thii alter-

(' j native, which minimize! but doei not eliminate exposure pathway, ia
$351,000.

Alternative 2A, however, also reduces cancer riik to 10"' but totally
eliminate! exposure pathways, The coit of Alternative 2A ii $1,306,000,
an incremental increaae of less than twice that of Alternative 4A, Both
alternativei are comparable in all other areas evaluated.

The implementation, however, of an onaite incinerator for a small volume
area ia not ai practical or viable an alternative as for larger litei.
In addition, the sensitivity analyaii discussion (Sec. 4.5.3) has
demonstrated the extreme variation of coat of thii alternative with
alight changes in quantity, Therefore, any increaie in estimated volume
of contaminated tewerlinea would significantly increaie coat,

o
Table 4,5-9 is a iunwary of the quantity, capital coses, and preient-
worth coats for the Industrial Sewerlinea for the oniite in
flashing/landfill, and flashing/backfill alternatives. ForlheaV
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alternativei, a 10"5 risk level ii not applicable becauie the lewerlinei
are reactive and the itandardi must be achieved in order to meet the
response objectivei, For the flashing/backfill alternative, exceeding
itandarda ia not applicable becauie thii ii a CERCLA alternative which
addrenei only the Attaini Standardi criteria,

For the flaahing/oniite landfill alternative, it could coat approximately
4 times more to exceed the standard, for the oniite incineration
alternative, exceeding itandarda could coat 10 times more. Because of
the significant differential in coat and lack of adequate quantification
of the extent of toll contamination below the sewerlines, exceeding
itandardi in theie alternative! ii difficult to justify.

HR303&1!
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5.0 SUMMARY OF ALTERNATIVES

A summary of the detailed technical, environmental, institutional, public
health, and cost evaluations discussed in Sec, 4,0 is presented for each
area oE concern in Tables 5,0-1 through 5.0-3.

Selection of a remedial alternative is specified in Sec, 300,68(i)(l) of
the NCP, which itates:

Except as provided in Sec, 300.68(i)(5), this will require selection
of a remedy that attains or exceeds applicable or relevant and
appropriate Federal public health and environmental requirements
that have been identified for the specific site.

Federal public health and environmental requirements identified in
Sec, 4,3,1 are presented in Table 5,0-4. All of the alternatives, except
CERCLA 4A Alternative and No Action 5A Alternative, meet or exceed these
requirements. The CERCLA 4A Alternative does not meet the RCRA standard
for caps to prevent precipitation from infiltrating and leaching
contamination into underlying ground water. This standard is, however,
not applicable to the site as contamination of the ground water is not a
problem at the TNT Manufacturing Area and no ground water is affected ac
the Burning Grounds Area,

All alternatives for each of the three areas, except No Action 5A
Alternative, meet or exceed the remedial action criteria and objectives
established by the EA and presented in Sec, 1.3, These criteria and
objectives are to:

1, Remove or render unreactive all reactive wastes, and
2. Remove or cover the upper 2 Cc of soil if total nitroaromaiic

contamination exceeds 50 ug/g to achieve less than 10"6
individual lifetime cancer risk.

Environmental and public health impacts of nitroaromatic contamijiMicui /• >
are eliminated or minimized to acceptable levels by implementation of .. .

5-1
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Table 5,0-4. Summary of Applicable and Relevant or Appropriate Laws,
Regulations, Policies, and Criteria

Law, Regulation,
Policy, or Criterion Analysis

Federal

RCRA Treatment and disposal of materials removed
from WVOW to an offsite facility will be in
compliance with current RCRA regulations
issued in the HSWA of 1984. Onsite treat-
ment and disposal operations will be in
accordance with the substantive technical
requirements of RCRA,

National Ambient Implementation of alternatives that include
Air Quality onsite incineration will result in the
Standards (NAAQS) emission of pollutants into the air. The

use ot air pollution control equipment will
minimize the effect of incinerator emissions
on existing air quality. Incinerator
performance standards'will be attained, but
permits will not be required, Because the
emissions from surface flashing are largely
uncontrollable, air quality standards nay
not be met during flashing operations,
Particulate emissions during excavation will
occur, although dust palliatives will be
used to minimize fugitive dust, Onsite
personnel, however, will be adequately
protected,

DOT Hazardous The transport of hazardous materials to off-
Haterials Transport site facilities will be in compliance with
Rules these rules, including use of properly

constructed and marked transport 'vehicles, a
licensed transporter, and hazardous waste
manifests,

Federal Water During the implementation of alternatives,
Quality Criteria the substantive requirements and standards
(FWQC) of FWQC in creeks that drain the sice and

other downgradient surface water will be
attained,

AR303621*
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Table 5.0-4. Summary of Applicable and Relevant or Appropriate Laws,
Regulations, Policies, and Criteria
(Continued, Page 2 of 2)

Law, Regulation,
Policy, or Criterion Analysis

Asbestos Disposal Since asbestos is present in the Burning
Rule (40 CFR, Grounds Area, alternatives Cor asbestos
Part 61, Subpart H) disposal will meet or exceed this rule,

Offsite alternatives will be in full
compliance; onsite alternatives will meet
technical requirements.

State of West In implementing alternatives, WVWQS in
Virginia Water creeks that drain the site and other down-
Quality Standards gradient surface water will be considered,
(HVHQS) The substantive requirements will be

complied with and the standards attained,
/—\i j West Virginia Solid Implementation of alternatives will consider
^-* Waste Regulations West Virginia regulations for noncontam-

inated materials taken to offsite sanitary
landfills.

West Virginia Implementation of alternatives will consider
Hazardous Waste the requirements of current regulations,
Regulations including manifest requirements.

West Virginia Air The substantive technical requirements of
Pollution Control these regulations will be considered, and
Commission (WVAPCC) the standards and criteria of New Source
Administrative Performance Standards (NSPS) will be
Regulations considered.

West Virginia The substantive technical requirements of
Pollution Discharge these regulations will be considered, and
Elimination System the standards and criteria for point source
(HVPDES) discharges will be considered in implementa-
Regulations tion of the alternative.

Source; ESE, 19B6c,

O HR303625
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these alternatives. An onsite landfill or multimedia cap will require
long-term monitoring and maintenance, Generally, the impetus for
installing a landfill or multimedia cap, designed to meet RCRA itandards,
ia Co prevenC ground water contamination, Ground water beneath the
source areas at WVOW are either not a problem (TNT Manufacturing Area) or
are unaffected (Burning Grounds Area), This icandard, therefore, does
not provide the basis to justify the extra expense required to implement
these alternatives. Onsice incineration will have significant adverse
impacts on the environment, wildlife, and humans through longer mobiliza-
tion than other alternatives. None of the alternatives, except No Action
5A Alcernacive, will have a significant adverse aifecc on Che continued
use of the site as a wildlife preserve, Additional land use restrictions
will probably be required for the areas containing on onsice landfill or
multimedia-capped contaminated soil to protect the integrity of these
structures. Existing wildlife station land use restrictions are adequate
to protect the integrity of the CERCLA alternative soil cover; no addi-
tional restriccions are required. These restrictions will not affect the
operation of McClintic Wildlife Station, as the affected areas represent
less than 0.3 percent of the station's land.

Section 300.68CH)(5) of the NCP states:

(5) Notwithstanding $300,68(0(1), the lead agency may select an
alternative that does not meet applicable or relevant and
appropriate Federal public health or environmental requirements in
any of the following circumstances:

(i) The selected alternative is not the final remedy and will become
part of a more comprehensive remedy;

(ii) Fund-Balancing; For Fund-financed responses only, the need for
protection of public health and welfare and the environment at the
facility under consideration for all of the alternatives that attain
or exceed applicable or relevant and appropriate Federal
requirements is outweighed by the need for action at other sites
that may present a threat to public health or welfare or the
environment, considering the amount of money available in the Fund,
In the event of Fund-balancing, the lead agency shall select
alternative which most closely approaches the level oft
provided by applicable or relevant and appropriate Federal
requirements, considering the specific Fund-balanced sum of money
available for the facility under consideration, Fund-balancing is

5-9
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not a consideration in determining the appropriate extent of remedy
when the response will be performed or funded by a responsible
party;

(iii) Technical Impracticality: Where no alternative that attains
or exceeds applicable or relevant and appropriate Federal public
health and environmental requirements is technically practical to
implement ac che specific sice in question from an engineering
perspective, the lead agency shall select the alternative that is
reasonable Co implement from an engineering perspeccive and Chat
most closely approaches the level of protection provided by
applicable or relevant and appropriate Federal public health and
environmental requirements,

(iv) Unacceptable Environmental Impacts: Where all che alternatives
that attain or exceed applicable or relevant Federal public health
and appropriate environmental requirements will result in
significant adverse environmental impacts if implemented, the lead
agency shall select the alternative that most closely approaches the
level of protection provided by applicable or relevant and
appropriate Federal public health and environmental requirements,
without resulting in significant adverse environmental impacts,

(v) Where the remedy is to be carried out pursuant to Federal action
under CERCLA section 106, the Fund is unavailable, there is a strong
public interest in expedited cleanup, and the litigation probably
would not result in the desired remedy, the lead agency shall select
the alternative that most closely approaches the level of protection
provided by applicable or relevant and appropriate Federal public
health and environmental requirements in light of the strong public
interest in expedited cleanup.

The Army must, as the designated lead agency, recommend a cost-effective
remedial alternative that effectively mitigates and minimizes threats to
and provides adequate protection of public health and welfare and the
environment, As the lead agency, the Army has limited funds available
for remediation of sites such as: AAAP, Anniston Army Depot (ANAD),
Letterkenney Army Depot (LEAD), Rocky Mountain Arsenal (RHA), Sharpe Army
Depot (SHAD), Louisiana Army Ammunition Plant (LAAP), Cornhusker Army
Ammunition Plant (CAAP), etc. The need for selection of a remedial
alternative that attains or exceeds applicable or relevant and appropri-
ate Federal public health and environmental requirements may be offset by
the need for action at other sites that present a substantial ftft&O <*^ .

5-10
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public health, welfare, or the environment, The present-worth coit of
the 2B and 2C Attains Requirements Alternatives is $2,738,000 and
$2,641,000, respectively, assuming the industrial sewerlines will be
excavated and burned under the 2C Alternative. The present-worth cost of
che CERCLA 4A Alternative is $1,835,000 and is approximately $800,00'0
lower in cost than che 2C Alcernacive. This savings will permit Che Army
Co appropriaCely allocate funds for cleanup at other sices and will not
compromise the effectiveness of the remedial action cleanup program at
WVOW. At WVOW, only a fourfold decrease in the risk level associated
with the No Action alternative.is achieved by implementing any remedial
alternative, Therefore, the selection of a remedy other than the least-
cost CERCLA 4A alternative, which affords commensurate level of
protection provided by applicable or relevant and appropriate Federal
requirements, cannot be justified.

This alternative includes ̂ n situ flaming reactive TNT pieces at the
Burning Grounds Ares followed by a 2-ft soil cover over soils
contaminated above the 10*6 T(â  \eve\ ac the Burning Grounds Area and
the TNT Manufacturing Area, offsite disposal of asbestos, and flashing
and burying of reactive sewerlines.

RR303628
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6,0 RECOMMENDED REMEDIAL ACTION

The recommended remedial action, aa identified in Sec, 5.0, ia Che
combined 4A—CERCLA alternative for Che three source areai of WVOH,
Implementing this alternative resulCs in Che in situ flaming of Che
reactive TNT reiidue on the lurface of the Burning Grounds Area followed
by the installation of a 2-ft aoil cover over areas in Che TNT
ManufacCuring Area and Che Burning Grounds Area greater than 50 ug/g
total nitroaromatics contanination, AsbeaCoa from Che Burning Grounds
Area will be disposed of in an offaite lanitary landfill, Reactive
lewerlines will be excavated, flashed, and backfilled in che crenches
from which they were removed, This alternative will satisfy che
objecCives of Che EA, as outlined in Sec, 1,3. All contaminated toil
exceeding 50 ug/g at the surface will be covered Co achieve Che 10"° riik
level. The lewerlines will be rendered unreaccive by flashing and buried
deeper Chan 2 fc below ground aurface. The contaminants, wich the
excepcion of asbestos, will not be removed offsiCe. The pathways of
direct contact, ingestion, and plane uptake will be'mitigated. The low
permeability of the onsite soil targeted for cover material will minimize
any potential infiltrating and leaching of contaminants. Six inches of
topsoil and revegetacing wich native vegetation will -protect che
incegricy of che cover and prevent contaminant migration by erosion and
surface water runoff.

Special engineering considerations involve site grading Co minimize the
slope of the cover surface and thereby minimize erosion potential, A
slope of approximately 5 percent is recommended to promote runoff and
decrease infiltracion without risking excessive erosion. Periodic
regrading and maintenance may be necessary to eliminate depressions or
changes in the slope caused by erosion or differential settlement of Che
underlying soils,

AR303629
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Execution of sewerline excavation and flashing also requires special
handling to assure a tafe and efficient operation, Examples of hazardoua
licuations Co be considered include potential initiation eventa auch aa
friction, inpacC, and thermal events. Safety procedures could include
remote operacion of some equipment and the addition of water or inert
material to reduce friction or spark initiated events.

Special studies involve borings and earthwork calculations Co determine
the exact location of a suicable soil cover borrow source, Addicional
studies recommended prior Co implementation of sewerline excavation and
flashing include sampling, reaccivicy testing, and a remote televideo
survey of all sewerlines. The FS has conservatively assumed ChaC all
lewerlines are reaccive and therefore require remediation. To date, only
one sample from TNT Line 5 near Che Washer/Flaker home has been cesced
for reaccivicy.

Normal consCrucCion-relaCed O&M activities will be required during
implementation of this alternative. Special safety precaucions will be
required during asbestos removal, EPA regulations require the wetting of
asbestos material to prevent dust emissions, Air monitoring will be
conducted during asbestos removal to determine levels.of airborne
asbestos for OSHA compliance. During the removal operation, all workers
will wear full-face respirators while in work areas.

Approximately 100 cy of asbestos will be disposed of in a local offsiCe
sanicary landfill. During final design, an offsite facility should be
identified and conCacCed. Transportation of this material will be in
covered trucks using local roads, The limited amount of material will
noC have a significant impact on Che local landfill or CranaportaCion
facilicies.

Temporary storage requirements are limited to vehicles
the contractors involved in remediation activities,

6-2
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Thermal treatment of aolid reactive nitroaromatic waatei, capping
nitroaronatic-contaminated toil, and aanitary landfilling of aibaitoi are
effecCive ind appropriate technologies.

Environmental effects of the alternative during implementation are con-
fined to open burning and construction-related accivicies, Land clearing
and soil excavacion accivicies will generate limited amounts of N&D, .
Burning of lewerlines and reactive pieces from che surface of che Burning
Grounds Area will create relatively uncontrolled air emissions,

Environmental impacts such as dust and air emissions from burning can be
mitigated by employing a number of standard techniques, DusC from earth-
work accivicies may be managed by sprinkling water and avoiding conitruc-
tion on excessively windy days, Air emissions can be controlled by uaing
efficient burners supplying excess air and by scheduling burning during
favorable weather conditions.

Q RR30363I
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