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EXECUTIVE SUMMARY

SITE DESCRIPTION

The U.S. Army Environmental Center (AEC) has contracted Advanced Sciences, Inc. (ASI) to prepare a
Preliminary Site Inspection Report (PSI) for Jefferson Proving Grounds (JPG), Indiana. The U.S.
Environmental Protection Agency (EPA), Region V deemed it necessary to score selected U.S. Army
installations not currently on the National Priorities List (NPL) using EPA’s revised Hazard Ranking
System (HRS2). This report provides data and information necessary for scoring this site. The scope of
this report is based solely on the review of available reports, personell interviews and site visit.

The facility Commanding Officer for JPG is Colonel Terry M. Weekly. The facility Environmental Chief
is Mr. Phillip Ramsey. The facility address is:

Jefferson Proving Ground
STEJP-CT-EN
Madison, IN 47250-5100

JPG is located on U.S. Highway 421, approximately nine miles north of Madison, Indiana, and about 85
miles southeast of Indianapolis, Indiana. JPG occupies 55,265 acres of land in Ripley, Jennings and
Jefferson counties. The installation is approximately 18 miles long (north-south) and five miles wide.

The facility’s EPA LD. Number is 5210020454
HISTORY AND MISSION

JPG was designed and built as a test range for testing conventional ordnance, and has been used as a
testing ground since its purchase in 1941. Effective August 1, 1962, JPG was placed under the command
of the U.S. Army Test and Evaluation Command (TECOM).

The mission of JPG is to plan and conduct production acceptance tests, reconditioning tests, surveillance
tests and other studies of ammunition and weapons systems (including system components). A wide
assortment of munitions and ordnance have been tested at JPG, including propellants, mines, ammunition,
cartridge cases, artillery projectiles, mortar rounds, grenades, tank ammunition, bombs, boosters and
rockets.

The buildings, roadways and fixtures have been built to meet the requirements of the JPG mission. There

are 125 permanent gun positions, 50 impact fields, 13 permanent test complexes and seven ammunition
assembly plants,

SITE CHARACTERISTICS
Past and present activities at JPG have resulted in the detonation, burning and disposal of many types of

waste propellants, explosives and pyrotechnic substances at the site. Also, these activities have resulted
in the generation of several physically and chemically hazardous substances throughout the facility.

198G PSLrev 70844593 y




EXECUTIVE SUMMARY (Continued)

Physical hazards involve mainly unexploded ordnance (UX0). Chemically hazardous substances include
various explosive compounds, waste propellants, lead, chlorinated solvents, wood preservatives, sulfur,
silver, photographic development wastes, sanitary wastes, and petroleum products. (Chem-Nuclear, 1992)

Impact areas at JPG include high impact targets, asphalt and sediment bottom ponds for testing proximity
fuses, a gunnery range, mine fields, and a depleted uranium impact area.

PHYSIOGRAPHY

JPG is located in the Till Plains section of the Central Lowlands Physiographic Province which is
characterized by young till plains with no pronounced morainal features. Topography of JPG is flat to
rolling, with most relief due to stream incision. Seven streams and their tributaries drain the JPG area.

POTENTIAL RECEPTORS

Targets potentially affected by hazardous materials include human, animal and plant populations on or near
the facility. Possible pathways for contamination are groundwater, surface water, soil and air.

The generation of physical and chemical hazards at JPG have resulted.in the release of contaminants into
the environment, particularly the soils. A number of sites at JPG have been identified as areas of potential
concern. Little or no environmental data is available for most of these sites. The lack of comprehensive
data on present levels of soil contamination, groundwater contamination and surface water quality makes
the determination of impact difficult. A Remedial Investigation/Feasibility Study (RI/FS) is currently
underway 1o assess and define the extent of contamination at JPG. ‘

IPG.PSLrev 1080493 vi



1.0 INTRODUCTION

This Preliminary Site Inspection (PSI) of the Jefferson Proving Ground (JPG) has been prepared by
Advanced Sciences, Inc. (ASI) under contract number DAAA15-90-D-0001, Task 015, for the U.S. Army
Environmental Center (AEC). The purpose of this PSI report is to determine whether there has been a
release or there is a substantial threat of a future release of hazardous substances, pollutants, or
contaminants into the environment from JPG that may pose an imminent and substantial danger to the
public health or welfare or the environment. This report is in accordance with the Comprehensive
Environmental Response, Compensation and Lijability Act (CERCLA) as amended by the Superfund
Amendments and Reauthorization Act (SARA). In addition, this PSI was performed to provide a
compilation of recent data to update previous Installation Assessments conducted at the facility and to
provide input for the U.S. Environmental Protection Agency (EPA) Revised Hazard Ranking System
(HRS2), which aids in determining if a site is placed on the National Priorities List (NPL). :

This report was prepared from records and data gathered during a site visit to JPG on June 22 through
June 26, 1992 and integrates any pertinent information gathered from other sources, notably AEC,
Aberdeen Proving Ground, Maryland. Information contained in this report is also based on previous work
presented by A. T. Keammey, Inc.. February 1992; Ebasco Environmental, March 1990; Chem-Nuclear
Environmental Services, Inc., January 1992; U.S. Ammy Corps of Engineers, (USACOE) Louisville
District; and Environmental Science and Engineering, Inc., June 1989. The scope of this report included
neither field investigation methodology nor an inspection of any waste area on JPG. This report is based
entirely on the review of existing documents and records, discussions with post personnel, and site visit.

1.1 LOCATION

JPG occupies 55,265 acres of land along U.S. Highway 421, nine miles north of Madison, Indiana (Figure
1.1). The facility is approximately 85 miles southeast of Indianapolis, Indiana, and 45 miles northeast of
Louisville, Kentucky. The approximate coordinates of JPG are latitude 38° 50 minutes north and 85° 24
minutes 50 seconds west. The installation is approximately 18 miles long (north-south) and five miles
wide.

JPG-PSLrev 7080493 1
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2.0 SITE CHARACTERIZATION
2.1 SITE BACKGROUND AND HISTORY
2.1.1 Ownership History

JPG is owned by the Department of the Defense (DOD) and managed and operated by the U.S. Army
under the U.S. Army Test and Evaluation Command (TECOM). The mission of JPG is to plan and
conduct production acceptance tests, reconditioning tests, surveillance tests, and other studies of
ammunition and weapons systems (including compoaents of the systems). JPG was designed and
constructed to be a testing ground for conventional ammunition and weapons. The facility conducts
approximately 85% of the Army’s Production Ammunition Acceptance Testing. JPG has conducted tests
of propellants, mines, cartridge cases, artillery projectiles, mortar rounds, grenades, tank ammunition,
bombs, boosters, and rockets, The activities at the facility have remained essentially the same since
operations began in 1941. (Keamey, 1992)

There is no manufacturing of weapons, ammuanition, or components thereof at JPG. However, a number
of industrial operations are conducted in support of the munitons testing. These activities include
ammunition assembly and disassembly, inert projectile loading, weapons maintenance, and electronic
equipment maintenance. JPG is a self-supporting base comparable to a small town, encompassing a
vehicle maintenance shop, a machine shop, a paint shop, a photograph processing lab, carpentry shop, a
sewage treatment plant (STP), and several steam heat generating plants.

Prior to December 1941 when the government purchased JPG property, the land use was primarily
farmland and woods. The government purchased 423 farms, in addition to several schools, cemeteries,
churches, stores and mills that were located on the property, to create JPG. The surrounding land use is
primarily agricultural or rural residential. Several small towns border JPG along the eastern, northern, and
southern boundaries. _ :

2.12 Regulatory History
RCRA Permit

A Resource Conservation and Recovery Act (RCRA) Part B Interim Permit Application was submitted
to EPA Region V in November 1988 for the on-site detonation of pyrotechnics, explosives, and propellants
(PEP)(

On November 14, 1980, JPG submitted a RCRA Part A Permit Application for the storage, treatment and
disposal of hazardous waste. The application identified three container storage areas, one waste pile, four
landfills, and two explosive waste treatment areas, The application listed container storage of warfarin,
cyanide, and spent solvents; the waste storage piles of POS0; the treatment of di-n-butylphthalate, and
2,4 dinitrotoluene; and the landfilling of asbestos, chlordane and 2,4,5 trichlorophenoxyacetic acid.
(Kearney, 1992)

NPDES Permit

JPG holds National Pollutant Discharge Elimination System (NPDES) Permit INO024210 for the Sewage
Treatment Plant (STP) effluent discharge.

PG-PSLrev 7R3 3



Miscellaneous

A local Fire Training Permit, to train personnel in fire fighting, is required at JPG. Fire fighting exercises
are conducted under the supervision of state and local fire fighting agencies. The fire training permit is
renewed annually. The current permit was issued on January 4, 1992.

An Open Burming Permit is issued to JPG from the Indiana Department of Environmental Management
to burn excess propellants and explosives, vegetation and scrap wood. This permit is renewed annually.
The current permit was issued on January 4, 1993,

The Indiana Department of Environmental Management, Office of Air Management, has issued
modification of emission standards to JPG in order to operate the facility’s incinerators and boilers

(Appendix A).

JPG is scheduled for closure in 1995 under the recommendation of the Base Realignment and Closure
Commission established by the Secretary of Defense on May 3, 1988. The Army has scheduled the
realignment of personnel and equipment to Yuma Proving Ground (YPG), Arizona.

2.13 Process and Waste Disposal History

Waste generation at JPG can be segregated into three general categories: hazardous waste from munition
testing activities; hazardous waste from facility maintenance and support activities; and miscellaneous solid
waste, such as office debris. Historical records for waste generation may be incomplete. The facility
operates part cleaners containing Safety Kieen Parts Cleaner in the vehicle maintenance shop, the machine
shop, the paint shop, and the weapons maintenance shop. When the Safety Kleen units require changing,
they are collected by the manufacturer 10 be transported to their facility for recycling. Prior to the
installation of Safety Kleen Parts Cleaner in 1992, cleaners containing Stoddard Solvents were used. The
spent Stoddard Solvents would accrue in Building 186, the Solvent Accumulation Area; Building 136, the
Satellite Accumulation Area; Building 227, the Satellite Accumulation Shed; Building 227, the Former
Storage Pad; and Building 108, the Machine Shop Accumulation Area. Fifty-five gallon drums of spent
solvent would be taken to Building 305, Hazardous Waste Storage Area, prior to off-site disposal or
recycling. Building 305 was equipped with secondary containment pans of steel and plastic to contain
any spills which could occur from the drums. Previous to 1980, the practice for disposal of spent solveat
is undocumented.

A Photograph Processing Lab, located in Building 208, processes black and white, color and x-ray film
that is used to record the ordnance testing activities. The lab has been equipped with a Silver Recovery
Unit since 1967, prior to which the silver was discharged into the sanitary sewer system. Prior 1o 1980,
the photo processing chemical contained cyanide, and this solution was dumped into the sewer system via
both the former and current Photo Lab floor drains. Because the STP was unequipped to handle the
Cyanide solutions, several fish kills were documented downstream of the discharge from the STP in the
1970s. Since 1980, a biodegradable developer is used, which is siowly discharged into the STP to avoid
exigency.

The STP at JPG receives industrial waste water from the Photo Processing Lab and the two active

generating plants. The STP has been in operation since 1941 and has a capacity of 0.4 million gallons
per day (mgd). The plant is operated under NPDES Permit Number IN 0024210,

1PG-PSLeev TORNA93 4



Dunnage and packaging material are generated from the large number of munitions shipped for testing.
This material is burned rather than landfilled due to the increased risk of reactive materials being
introduced into the packaging,

Curently, there are 38 underground storage tanks (USTs) located on JPG property. The tanks range in
size from 300 to 25,000 gallons and were installed from 1941 to 1985, Table 2-1 lists the USTs found
on JPG. The presence of USTs at the facility creates the potential for soil and groundwater contamination
by fuel products, and other stored materials. The potential for such contamination is increased due to the
age of the USTSs, and the possibility of spills and overfills which may have occurred during the active life
of each of the tanks. Limited documentation is available concerning UST integrity and closures.

2.1.4 Release History

JPG operations have resulted in a number of known releases of hazardous waste or hazardous constituents
to the environment. Most of the known releases are related to past disposal practices for organic solvents
and explosives or explosive contaminated material. The facility historically disposed of propellants and
explosive contaminated trash by open burning on the ground surface. Propellants and explosives are
known to contain heavy metals and the residues from burming may leach into the soil and groundwater.
Areas where open bumning of volatile organics or explosives or explosive contaminated trash was
conducted on the ground surface include the Open Burning Pans, Open Detonation Units, Gate 19 Burning
Area, Buming Ground, Fire Training Pit, and the Gator Z Mine Open Burning Area.

The disposal of organic solvents directly onto the ground surface occurred at the Gate 19 Landfill, and
also at the Solvent Pits. A soil gas study found 1,1,1-trichloroethane (TCA) at the landfill and solvent
disposal pits. Groundwater monitoring wells installed at Building 279 and the Gate 19 Landfill were
sampled; the study indicated that the Building 279 well closest to the solvent pit was highly contaminated
with volatile organic compounds (VOCs), including TCA. No TCA contamination was found in the
landfill wells.

A release of No. 6 fuel oil is known to have occurred at the Building 602 Leaking Underground Storage
Tanks (UST). Contaminated soil has been excavated from the site. Limited analytical results are
available. There are currently 38 other USTs located throughout JPG, ranging in size from 300 to 25,000
gallons, dating from 1941 10 1985. Some, but not all, of the tanks have been tested for leaks in the past.
None of the tanks are equipped with secondary containment or corrosion protection. The facility is in the
process of removing the USTs. Soil sampling will be conducted during all tank removal operations.

In April 1988, 300 gallons of No. 2 heating oil were spilled onto the ground surface covering
approximately 600 square feet. The spill was caused by overfilling an UST outside the Central Heating

IPG-PSLrev TAR/0493 5



Building
Location

Bldg - 1
Bidg - 3
Bldg - 4
Bidg - 7
Bidg - 8
Bldg - 11
Bldg - 12
Bldg - 15
Bldg - 16
Bldg - 17
Bldg - 20
Bldg - 21
Bldg - 23
Bldg - 33
Bldg - 103

Bldg - 118

Bldg - 125
Bldg - 127
Bidg - 149
Bldg - 154
Bidg - 156
Bldg - 177
Bidg - 186
Bldg - 189

Bldg - 211
Bldg - 236
Bldg - 265

U.S. Army Jefferson Proving Ground Underground Petroleum Storage Tanks

Capacity

500
500
500
500
500
500
500
500
500
500
500
500
500
1000
25000
25000
25000
25000
550
12000
12000
12000

1000
1000
675
550
550
1000
1000
500
300
1000

1000
500
500
500

1000
500

JPG-PSLrev TOROLS3

Table 2-1

USTs Located on JPG

Installation
Year

* B % & * & % & & O & & »

Fuel

FO#2
FO#2
FO#2
FO#2
FO#2
FO#2
FO#2
FO#2
FO#2
FO#2
FOi#2
FO#2
FO#2
FO#2
FO#2
FO#2
FO#2
FO#2
Diesel #2
Unlead gas
Unlead gas
Diesel
FO#2
Lead pas
FO#2

Kerosene

White gas
FO#2
FO#2
FO#2
FOi#2
FO#2
FO#2
FO#2
u.m. oil
FO#2
FG#2
FO#2
FO#2
FO#2

Tank
Material

§§§§§Giiﬁﬂl!§..iifi

Steel
Steel
Steel
Steel
Steel
Steel

Steel
Steel
Steel
Steel

* * & * #

Active

yes
yes
yes

yes
yes
yes

yes
yes
yes
yes
yes
yes
yes
yes

EEEREE
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Bldg - 266
Bldg - 281
Bldg - 291
Bldg - 291
Bldg - 310
Bldg - 303
Bldg - 303
Bldg - 313
Bldg - 322
Bldg - 325
Bldg - 333
Bldg - 481
Bldg - 488
Bldg - 510
Bldg - 530
Bldg - 602
Bldg - 602
Bldg - 602
Bldg - 617

Bldg - 227
Bldg - 202
Bldg - 711
Bldg - 714

U.S. Army Jefferson Proving Ground Underground Petroleum Storage Tanks

500
500
0
0
0
0
0
1000
1000
1000
10000
1000
500

1000
350
500

1000

1941
1942
1943
1943
1941
1941
1941
1941
1942
1953
1975
1941
x

1641
1978
1952
1952

»
.'V
1952
1952
[ ]
*
*

1992

Table 2-1 (Continued)
USTs Located on JPG

FO#2
FO#2
FO#2
FO#2
FO#2
FO#2
FO#2
FO#2
FO#2
FO#2
FO#2
FO#2
FO#2
FO#2
FO#2
FO#2
FO#®2
FO#2
FO#2
FO#2
FO#2

[ ]
]

FO#2
FO#2

Steel
Steel
Steel
Steel

Steel

Steel
Steel

Steel

MO ARARIRAD

® = Undocumented

R = Removed by Contractor

UPDATED AUGUST 3, 1993

Source: Ebasco, 1990
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Plant. Heating fuel is not considered a hazardous waste under CERCLA; therefore it is not discussed
further in this report.

2.1.5 Remedial/Removal Actions
No CERCLA removal actions or RCRA corrective actions have occurred at JPG.

From December 1988 until June 1989, a Remedial Investigation (RI) was performed at JPG to investigate
the ground water and soils in the vicinity of the Gate 19 Landfill and Buildings 279, 602, and 617.

Volatile organic chemicals (VOCs) were detected in the soils at the three buildings and at several sites
within the landfill. Groundwater contamination was determined insignificant at the Gate 19 Landfill;
however, significant contamination was identified at Building 279. No further investigation was
recommended due to low groundwater flow rates. The extent of contamination at Building 602 and 617
is unknown.

An RI/FS of the cantonment area (south of the firing line) was begun on October 8, 1992. This study will
evaluate 49 sites and remedial actions to be taken at JPG. Potential sites for interim remedial action or
removal action include the Yellow Sulfur Area, former UST sites with known releases, Gator Z Burn
Area, Solvent Pits, Depleted Uranium Impact Area, and the Concrete Vault/Qil Area,

2.1.6 Previous Environmental Documentation

. Installation Preliminary Assessment (PA) completed by USATHAMA in August 1980. Estimated
contamination migration potential was low.
. A Preliminary Assessment/Site Inspection (SI) was conducu:d by USATHAMA from 1983 to
‘ 1985.

. Updated PA completed by USATHAMA in 1988 Conclnded that groundwater at the solvent
disposal pits and Gate 19 Landfill may be contaminated with TCA.

. Remedial Investigation (RI) conducted by USATHAMA's Installation Restoration Division,
Conducted to determine the nature and extent of contamination at the Gate 19 Landfill and the
Solvent Pits. Concluded that one Building 279 well closest to the solvent pit was highly
contaminated with volatile organic compounds (VOCs), including TCA. No TCA was found in
the landfill wells.

. Enhanced PA completed in March 1990, initial environmental document for Base Closure studies.
Included 36 SWMUs and 17 Areas of Concern (AOCs). Recommended further study be
undertaken.

. Master Enviroamental Plan (MEP) completed in November 1990.

. A Site Specific Sampling and Analysis Program Draft was completed in May 1992. Stream

sampling and groundwater monitoring was conducted to determine if contaminants are migrating
off-post. Concluded that mercury was detected above maximum contaminant levels (MCLs) in
3 of 18 stream water samples.

. U.S. Army Environmental Hygiene Agency (AEHA) conducted resampling of the select stream
sampling July 7-10, 1992, Resuits indicate that no mercury was detected in stream samples.

. A Draft Resource Conservation and Recovery Act (RCRA) facility Assessment was completed in
March 1992 by EPA - Region V. Identifies 85 SWMUs and AQCs for the installation.
. Installation Action Plan (EAP) for JPG was compieted in March 1993,
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2.2 SITE DESCRIPTION

JPG is an active, government owned, government operated U.S. Army Test and Evaluation Command
(TECOM) facility. The mission of JPG is to plan and conduct production acceptance tests, reconditioning
tests, surveillance tests and other studies of ammunition and weapon systems.

JPG is roughly rectangular and is approximately 18 miles long (north-south) and five miles wide.
Topography is flat to rolling with most of the relief near stream valleys. The facility is drained by seven
major drainage ways and three tributaries, which flow from northeast to southwest. Most of JPG is
undeveloped and heavily wooded. There are numerous man-made clearings in the northern past of the
facility which are used as impact areas for testing munitions.

JPG occupies approximately 55,265 acres of land in Ripley, Jennings and Jefferson counties in Indiana.
The cantonment area, located in the southern portion of JPG, contains the administrative ammunition
assembly, testing and maintenance areas. Most of the facility buildings and structures are situated in a -
strip which is approximately one mile wide by five miles long, and covers 4,315 acres. The firing line
runs east to west and separates the cantonment area from the northern impact area. The ordnance testing
occurs at 125 permanent firing positions along the firing line. An abandoned airport lies in the
northwestern portion of the cantonment area. The north area covers 50,950 acres and has widespread
UXO contamination and localized depleted uranium contamination.

Accessability to the JPG installation by the public is restrictive. Only military and civilian personnel with
proper identification badges may enter through the security fenced area. JPG maintains 24-hour security
for the post. The facility is surrounded by a maintained fence and has 24-hour roving security
surveillance. Sites of potential concern located in the cantonment area of the facility are not accessable
to the public. There are no recreational values in any area of concern. Areas north of the firing line are
restricted to badged personnel only. '

22.1 SOURCE DESCRIPTION

JPG was designed and constructed to be used as a testing proving ground, and has been in operation as
such since May 1941. A wide assortment of conventional weapons and munitions have been tested at the
facility, including propellents, projectiles, cartridges, mortars, grenades, fuses, primers, boosters, rockets,
tank ammunition, mines, and weapon components. (A summary of the propellants and explosives
managed at JPG is included in Appendix B.) Past and present activities at JPG have included the
detonation, burning and disposal of the waste propellants, explosives and pyrotechnic substances at the
facility. These and other waste management activities have resulted in the generation of physical and
chemically hazardous substances throughout the facility.

A number of sites of potential environmental concern have been identified at JPG. Litde or no
environmental data is available for these sites. A listing of the sites is presented in Table 2-2.

Sites which are considered sources, or sites which have had or are suspected to have had a release of
hazardous constituents to the environment are detailed in the source descriptions. A source is any area
where hazardous substances have been deposited, stored, disposed of, or placed, plus those soils that have
become contaminated from migration of a hazardous substance. Location maps of the source sites are
presented in Figure 2-1 and Appendix F,
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Table 2-2

Potentis] Sources at JPG
s ————
ﬂ Name Unit No. Comments
Oid Incinerator (Bldg. 185) O1IPG 001 Incineraior used from 1941-1978 to bura small ammusitios and paper. No documented release bas occurred.
New locinerstor (Bldg. 333)' oUIPG 011 Currenly used w0 bom paper products, debris, plywood and polyurethane. The ash was Toxic Chamscteristic Leaching
Procedure (TCLP) sested and deposited in the Gaie 19 Laadiill.
Oil/'Water Separators (Bidg. 186+ 110y JPG-004,008 mﬂazlMWﬂmemMmﬂnmﬂmuMmﬁomvﬂ-&nmimﬂcm
ngs.
Well Disposal Sitc a1, 1pG 018 This well may have been used for disposal of munitions and rict cootrol grenades. The well is 3 R in diameter and 30 6.
doep.
Cistern Disposal Site 08, JPG 021 Could pot be located during RFA. Ruses may have been disposed here.
Sand Blasting Area (Bldg. 136) * 011, oue This is a 20 square foot area used for saad blasing. Waste sand is analyzed for bazardous costitucats,
Paint Waste Arca (Bldg. 136) 013, nome This 140 square foot area is used to dry empty paint cans while in steel containment pass.
Floor Drain and Wash Rack (Bidg. 186) 014, none This unit consists of & steel reach leading from the building ioto & wash mck. Al Jocal spills of Petroleum and Other
Lutwicagts (POL) are drained and separated here.
Pheto Lab Floor Drains (Bldg. 208) 015, IPG 010 These floor drains directed liquid photographic waste 1o the sanitary sewer sysiem.
Open Detonation Unit L 2. IPG-23 This unit consists of approximately 10 acres of land nsed for detonstion of upsesviceable explosives.
{ Unsurfaced Roads 1A, mone This area consists of dint and gravel roads north of the firing line where waste ol was sprayed for dust control.
Locomotive Maintesance Pit (Bldg. 216)* L8, nome This pit is approximately 180 square foct in ares and may have received leaking POL fluids,
PCP Wood Accumulation Area” LY, 1PG 008 This uait consists of wood trested with pentachloropheacl, and zinc mapthenate which is piled oa the sbandoned runway.
Morgan Road Disposal Site LE, JPG 016 This site is an walined poed covering approximately 420 square fret. This pond may cootain inent orduance.
Engineer's Road Powential Explosives LY, none This ares was reportedly used w burn explosives contaminated trash, The exact size and location is unknown,
Buming Area’ ,
Burning Ground off 1 Rosd LIL JPG 0221 This area consists of sppeoximately 3 acres formerly used for buming of projectiles and propellants.
Inent Mewal Landfill off York Rosd L2, JPG 017 This Lapdfill was weed for disposal of inert (steed and Jead) shells. The aceal size is unkmown. §

" Sitew which are included in the RUPS cutrently wder investigation.
{Sowrce: Ebasco, 1990.)
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Table 2-1 (Continued)

Potential Sources st JPG
esm—— T
Name Unit Neo. Comments
Landfifl at 4.5 Impect Range 113, none This unit conxists of pits and scattered debris. No wases were observed during the RFA.
Blg. 602 Soil Suging Area * L14, sose Soil, removed doring UST excavations was stored here.
Detwis Dump Nocth of Airfield” L15, nope This is an ares where construction debris is deposited.
Paper Mill Road Disposal Area * L16, sone This area was used from 1949 10 1968 for disposal of usksows wastes.
DRMO Storage Area * L17, sone Thix is an open norage area where recyclable equipmem and other tems sne stored prior o their being transferred off
Landfili Near Old Timber Hunting Lodge 120, IPGO24 Trash generated st the Ol Timber Lodge, & hunting lodge, was depasited in this Inodfill.
Disposal Arca Near New Incinerator © L21, sone This is & 200 square foot area where yellow chuaks of sulfur-like maicrial were disposed on the ground surface.
Sewage Shudge Application Area * 123, pone This srea is & 300 square foot field used for sludge drying. The sludge comes from the STP and may have had high
cyanide and silver levels.
Ammunition Demilitarization Arex L24, IPG-013 | This is an open arex where cxplosives charges and undefined mumitions may have beea burned.
PomutiulMusﬁliomDunnpSit: L2S, none This is » densely wooded area that may have been used for disposal of waste musitions.
Bidg. 186 Solvent Accumulation Area’ C4, IPGO33 This arex is the former Jocation of a solvent accumulation ares; sow occupied by Safery-Kleen Parts Cleaners. The
solvents were stored in 55-gallon drums on a conarete floor. ;
Bidg. 186 Antifreeze Accumulation Ares’ Ce, IPGO3S Thiz ares lies sdjacent to the Solvent Accurmulation Ares inside the building and cossists of & 300 galiou sbove-ground
antifreeze recydling usit !
Building 227 Former Storage Pad’ Cl11, JPG034 This unit consists of & concrete pad and storage shelter used w sore waste solvents, oil sod lubricants from operations
inside the building.
Machine Shop Accumulation Ares’ C12, JIPGO31 This unit coasists of 55-3:"011 waste POL collection drums sitting in & deip pan.  The waste is the result of operations
(Bidg. 105) withia the building.
Water Quality Lab Satellite Accomulation €13, IPGO02

l_N“‘

This uait is a small storage cabinet adjacent (o the STP. Wastes, generated in the lab are stored in the cabinet

e e e e e

" Sites which aro included in the RUFS currcnlly woder investigasion.

{Soarce: Ebasco, 1990.)
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Table 2-2 (Continued)
Potential Sources at JI'G

- ——
][ Name Unit No. 1 Comments
= = - e
Former Chemical Storage Area Cl4 This is a former storage area inside building 279. No wastcs are currently stored there,
{Bldg. 279) " ~
Airport Hangar Waste Storage Area’ 15 This area lics inside the airport hangar aod was used o store son-hazardous waste.
Air Gunnery Rasge Accumulation Area Ci16 This area consins of a steel 55-gallon drum sitting siop a wooden pallet. The drum is used for depositing waste scrap
stcel from the sirafing range.
Air Guanery Range Scrap Equipment Area ci1? This area is used o siore targets priac to placiag them on the Airaraft Target Range. These wargets coasist of scrap
equipmemt such as trucks, tanks and gun turets,
Former Transformer Storage (Bldg. 108A) C24 This area, where transformers were stored, consist of a triangular-shaped, fenced area, with & gravel base.
Sewage Treatment Plant (STP) S1, JPGOM3 This is the primary Waste Water Trestmeat Plaat for JPG. Effuent from this unit discharges isto Harbert's Creek
uader NPDES Permit No. INO024210.
Sanitary Sewer System 52 This unit is comprised of beJow ground surface (bgs) pipes which coavey wasiewater (o the STP. There are over
50,000 feex of sewer pipes.
Storm Sewer Draioage Sysiem 53 This uait is comprised of bgs lincs, catch basins and ditches with direct runoff imto the surounding surface waters.
Taok #17 Waste Gil' T1 This is a 1,000-galion UST which stares waste oil generated in the vehicle maintesance and repair operation.
Lesking UST (Bldg. 602) AOC Al The leaking UST was Jocated sdjacent 1o building 602 and used to store No. 6 fuel oil. Dusing tank removal in 1990
a leak ocourred.
Other USTs AOC A2 This AOC includes 38 USTs curreatly in use st JPG. The tanks vary in age from 51 to 7 years oid.
No. 2 Oil Spill’ AOC A3 This oil spill south of Building 103 occurred in Agril 1988. The No. 2 heating oil covered 600 square feet and was
caused by overfilling of the task.
Gasoline Suation” AOC A4 This station has been in operation since 1942 and is located in the sonth-central portion of the facility. There arc
USTs and piping located at this station.
Munition Impact Arcas AOC A5 Theze are munitions impact arcas located both sorth and south of the firing Line. Nosth of the firing line ¥ is estimated
there are 8,600 acres of impact sreas. The arca south of the firing line is unknown. i
Machine Shop (Bldg. 105y AOC A6 This AOC consists of a solvent dip tank and » lead casting unit used to make lead hammers. The floor beneath the
solvent unit is wooden and stained.
!
* Sitos which are included in the RUFS ty under investigati

{Source: Ebasco, 1990.)
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Table 2-2 (Continued)

Potentinl Sources at JPG
mmm - ———— e e e
Name Unit No. I Comments
S ‘
East West Runoway' AQC A7 This area is used as & flare test area and turned ground was observed during the RFA in 1992,
Macadam Test Pond AOC AR-A This is & pond covered with macadam, used W test musitions, This 100 square yard poad was constructed is 1950 and
IPG (20 is 7 foet deep. Whes desined in 1970, 3o munitions were found inside.
Munitions Test Poad AOC AB-B This iy sa unlined pond used 10 test muaitions in water. |t covers an area of 200 square yards and is carently not in
JPG 019 we. UXO may renain in the bottom of the pond.

Aircraft Target Range AOC A9 This unit is Jocated in the sorth-central portion of JPG and is used as a bombing and mrafing range by the USAF and
IANG.

Air Bombed Storage Tank Target Area AOC AlD This arca, locsted off Cemier Recovery Road, houses B storage tanks. These tanks are empty and curently used as
targets I

FASCAM Test Area AOC All Family of Scatterable Miones (FASCAM) are tenied in this area. The 400 square yard ares has a coushed rock base
with concrese dividers.

Gator Z Mine Test Area * AOC Al2 Located in the southeast portion of JPG this area is used 10 test mines in test pits. Both anti-persoane! and anti-tank
mines are tesied.

Bromacil Area AOC Al4 This 65-70 acre site is the location where & herbicide was applied is 1979 10 clear vegetation. This unit is located east
of Jinestown Road, worth of the firiag line.

Pesticide Storage Area (Bldg. 204) * none This building is used for storiag and mizing pesticides and herbicides. i

Former Storage Pad (Bldg. 227) * none This is & weapons maintesance, cepair and refurbishing facility, Jocaied near the firing line.

Gasoline Swation * pone Currently operating military velicle gasoline and diesel station.

Northwest Southeast Runway Test Ares * sone Location of » (lare wsting area currently in use.

Discharge/Fill Pipe a1 Buildiag 259 * poge Adjacent w railrosd tracks, enclosed, may have been used to transport buaker oil (heating oil).

Former UST (BMg. 281) * Bone Former conerete UST structure used 10 store bunker oil. Upon removal, stained sail was observed.

Indoor Range (Bldg. 295) * noae Used primarily to test sroall arms; lead may be & concern.

Artillery & lofantry Road USTs * none Pipe sticking out of ground; may be USTs.

| Rail Tracks Underground Vanlt * »oos Coacreie vault with piping which is under waler; may be & part of & fuel distribution system.
ooy s ey T o e E— e e e e
hid SIS ETROT R A

(Source: Phaseo, §990.)
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#15
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BCALE N FEET "2

¢11-..:£] . 1

SOURCE KEY

1 Incinerator (Bldg. 185)

2 Water Quality Labomtory

3 Sewage Treatment Plant

4 Explosive Buming Area

5 Landfil

6 Yellow Sulfur Disposal Area

7 Storage of Woaden
Ammunition Boxes

8 Buming Area

9 Red Lead Disposal Area

10 Incinerator (Bldg. 333)

11 Buming Ground

12 Landfill

- 13 Ordnance Disposal Site

14 Landfill

15 Munition Test Pond

18 Open Detonation Area

17 Bidg. 602 - Solvent Pit

18 Bidg. 817 - Sofvent Pit

19 Bidg. 278 - Solvent Pit

20 Oid Fire Training Pit

21 Bidg. 108 - Temporary
Storage (Ssteiite)

22 Bldg. 227 - Temporuy
Storage (Sateliite)

23 Bidg. 168 - Temporary
Storage (Satellite)

24 Bidg. 308 - Temporary
Storage

28 Depleted Uranium
impact Fleld

268 Gator Mine Bum Area

27 Gator Mine Test Area

JEFFERSON PROVING GROUND
MADISON, INDIANA

FIGURE 2-1

Locations of Sources at JPG

Sourcs: Ebasco, 1900
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2.2.1.1 Bullding 185 Incinerator (JPG-001)

This incinerator was in operation between 1941 and 1978, and was used to burn debris such as small
ammunition and paper products. The unit was located in Building 185, in the southwest corner of the
facilities (see Figure 2-2). The unit is a Morse-Boulger, single chamber, six-burner, single stack
incinerator without an after burner unit. The unit is contained within a red brick building approximately
15'x 20’, and on a concrete base. This incinerator was replaced with a new incinerator in 1978 and is no
longer in operation.

Waste Characteristics

Ash from the old incinerator was disposed of in several on-site solid waste landfills. The specific landfills
were not indicated in any file material. Previous feed rate was not documented, nor was the amount of

ash produced.

The particulate matter vented from the incinerator stacks during operations was released directy 1o the
atmosphere. No known release controls were used in this unit. Particulate matter may have included
hazardous constituents from the disposed materials.

Environmental Considerations

During operational years, the potential for air migration was high due to the particulate matter released
from the stacks directly to the atmosphere. However, the unit is no longer in use which greatly reduces
the potential,

Due to the release of parﬁculéte matter, potential for a reiease'to the soils, groundwater and surface water
pathways is moderate to high. The extent of release is difficult to determine due to the migration distance
of the particulates before settling. ‘

Monitoring History

No sampling and analysis data is currently available. This source is currently under investigation in the
RI/FS. .

2.2.1.2 Water Quality Laboratory (JPG-002) and Building 177 Sewage Treatment Plant (JPG- 003)
Description

The Sewage Treatment Plant (STP) Building 177 (Figure 2-2) covers an area of approximately 682 square
feet with a capacity to produce approximately 280,000 gallons per day of waste water. The treatment
facility consists of a settling tank (Imhoff tank), and a trickling filter system wherein the processed water
is recirculated before discharge to a NPDES permitted outfall and sludge drying beds.

The water quality laboratory (JPG-002) is located on the first floor of this building. The laboratory has
been used for testing water quality at the sewage treatment plant since the 1960s.

The pumping station is locaied in the basement of building 177.

JPG-PSLrey 7000493 16
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Waste Characteristics

The majority of the waste water is sanitary (domestic sewage). A small quantity of industrial wastewater
consisting of photographic wastes (170 gallons per day), boiler blow-down water, and rinses from
Buildings 208 and 186 oil/water separator is also treated at the plant,

Sludge from the Imhoff tank is pumped to a drying bed consisting of concrete walls and sand floors. The
amount of sludge generated is undocumented. The area under the drying bed may contain contaminants
that originated from the photographic laboratory (containing silver and cyanides). In the past, sludge from
the STP was disposed of on a "clay bank™ south of the old incinerator, spread on fields within the
installation and also stockpiled just east of the sludge drying beds. These areas are now covered with
grass and are generally flat, with no signs of mounding. Sludge from the drying beds was reported to
have high levels of silver and cyanide in the effluent, emminating from the operations of the Photographic
Laboratory. The discharge of silver ceased in 1967, and cyanides ended in 1980. PCBs are a potential
contaminant at this site because they are commonly found in sewage sludge at older treatment plants (REI,
1993). The amounts of silver and cyanides discharged is undocumented.

The specific wastes generated at the water quality laboratory include a small undocumented amounts of
spent chemicals generated from the analysis. No evidence exists that indicates the previous disposal
practices at the laboratory resulted in significant risk to human health and the environment.

Environmental Considerations

Although the STP has recently been upgraded, and the operations have substantially improved, possible
contamination of the surface water, sediments, soils and groundwater may have occurred. Cusrently, there
is a slight potential for release 10-surface water via nmoff to Harberts Creek, which is several hundred feet
away to the southeast.

In the past, untreated wastewater has bypassed the treatment system and has been discharged directly into
Harberts Creek especially in periods of heavy precipitation.

Contamination of surface soils may have occurred due to the leaching of stockpiled or disposed of sludge.
Public health risk by soil contamination is reduced at this source due to the restriction of entry o JPG
personnel only.

Leaching of contaminated soils could result in contamination of the groundwater and surface water
pathways, depending on the relative mobility of the contaminants present. (Chem-Nuclear, 1992)

Monitoring History

Routine laboratory analysis is required under the NPDES permit for the STP; analytical reports from the
STP are included in Appendix C. EP Toxicity analysis for heavy metals indicates that effluent metal
concentrations have not exceeded water quality standards.

There is no data concerning the wastes contained in the sludge application areas; however, untreated water
entering Harberts Creek may have resulted in contamination {0 the surface water pathway. The estimated
amount and frequency of untreated waste-water discharge is unknown. Water and sediment samples taken
from Harberts Creek in January 1992 near the outfall revealed detectable concentrations of silver in the
water and sediments. The silver may also be attributed to runoff from the Gator Mine Test Area, upstream
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(REI, 1993). An investigation is currently underway to locate the source of the silver contamination. This
source is included in the current RUFS investigation.

2.2.1.3 Former Burning Ground and Landfill
Description

This Former Burning Ground (JPG-004) is a two-acre area formerly used for burning of explosives and
other burnables (see Figure 2-3),

The one-acre landfill (JPG 00S5) was comprised of trenches, which were filled in with waste to an
unknown depth (see Figure 2-3), and was in operation from 1941 until 1970.

Waste Characteristics

The waste burned and deposited in the Former Burning Ground include unknown amounts of explosives,
fuses, waste propellant, boxes, lumber, and paint residue. Waste products resulting from incomplete
combustion of explosives may include trinitrotoluene (TNT), dinitrotoluene (DINT) and metals,

Spent solvents, photographic wastes, and red lead deposited were reportedly in the landfill during its
operation, the amounts of which are undocumented.

Environmental Considerations

The potential contaminant release mechanism is leaching through soils into groundwater. Release of
contaminants to the air is of minimal concern because the source was covered and is no longer in use.

No records were maintained of materials disposed of in this landfill, which is now abandoned, overgrown
and barely discernable. The potential migration of contamination through the soils to the underlying
groundwater exists. The surface deposits in this area consist of sandy to silty soils with low organic and
high clay content.

Monitoring History

No environmental sampling has occurred to establish the nature and extent of any contamination at this
source, but subsurface soil sampling, in the burn area and a geophysical survey of the landfill are planned
as a part of an upcoming RI.

2.2.14 Yellow Sulfur Disposal Area and Burn Area South of the New Incinerator

Description

A yellow sulfur-like material was identified in an area south of the new incinerator (see Figure 24). A
drainage ditch is also located within 30 feet of the area. In the past, this area may have been another solid
waste management unit. Near the yellow-sulfur disposal area, a burned area on the ground surface was
identified. Also identified in this area is a concrete pad with burned ground surface areas surrounding it.
(Ebasco, 1990)
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Waste Characteristics

Samples collected from the yellow sulfur disposal area contained sulfur, and five out of eight samples had
a pH of less than two. This area was further excavated to a depth of three to five feet below the surface,
where more rocks were stained yellow. (Ebasco, 1990)

Environmental Considerations

The area is discernible by stressed vegetation (probably due to the low pH). The potential for migration
of contaminants is via the soil, and leachate into the groundwater. Because the sulfur disposal area is
located on the banks of a stream or drainage way, there is a direct pathway for these materials to be
transported into the stream, from both runoff of precipitation and stream scouring during increased flow,

Monitoring History

No data currently exists for this site. No records of previous burning activities at this site exist. This
source is currently under investigation in the RI/FS.

2.2.1.5 Open Burning Area
Description

This burning area (JPG-006) is an active powder-burning area located east of Shun Pike Road and south
of Engineers Road, in the southeast corner of the installation (See Figure 2-5).

There are four steel pans in this 250,000 square ft. area, which are used to bumn approximately 60,000
pounds of waste per year. The burning is conducted on trays with locking stainless covers. This source
currently operates under a RCRA Pant B Subpart X Interim Permit,

Waste Characteristics

Waste propellant and explosives containing TNT, DNT and heavy metals are burned at this location.
Approximately 37,000 pounds of these wastes are burned each year. The resulting ash is appropriately
disposed after being analyzed for hazardous constituents. Analysis of ash in one report indicated the ash
contained lead. This was believed to be the result of a failure to remove the lead jacket surrounding the
propellent prior to burning. The ash containing lead was reported to have been disposed of as a hazardous
waste, All other ash is taken to the Gate 19 landfill for proper disposal.

 Environmental Considerations

Records indicate past burning, prior to the construction of the four steel pans, was don¢ directly on the
ground. However, no soil samples have been analyzed. During the site visit, extensive soil discoloration
was observed around the burn pans. The potential for surface soil contamination to leach to the
underlying aquifer also exists,

Residues left on the ground surface from open burning of materials may be transported 1o surface waters

during rainfall events, both through overland flow and via shallow groundwater. The contaminants may
be heavy metals, suspended and dissolved solids, or explosives and propellants. (Ebasco, 1990)

IPG-PSLrey HOBAMAS 22



i ~4

Lecation Map / /

A g

4 , ENGINEERS i
A ROAD
T
S
oyl
=
= ,
} -5 OPEN BURNING AREA
h.—.‘*’?‘s‘? FOR EXPLOSIVE RESIDUE

SHUN PIKE ROAD

FIGURE 2-5 LOCATION MAP
Open Burning Area

23




Monitoring History

Analysis of ash disposed of in the Gate 19 Landfill show that contaminants are below Maximum
Contaminant Levels. However, contaminants from previous open burning on the ground may be more
concentrated, especially heavy metals.

No soil samples have been analyzed from the former burn areas on the site, however, this source is
currently under investigation in the RI/FS.

2.2.1.6 Contaminated Wood Storage Piles

Description

The Wood Storage Pile (JPG-007) consists of a 10-ft. high used wood stockpile covering approximately
300 square feet on an abandoned, impermeable airport ranway. The stockpile consists of wood debris,
plywood struts, boxes, pallets, and used crates that were placed on the runway since about 1975.
JPG-008 is an open waste pile on the abandoned runway (see Figure 2-6) which received
pentachlorophenol (PCP) treated wood from about 1975 through 1990. The size of the pile varies as
portions of it are periodically removed for off-site disposal. A portion of the PCP wood pile was
reportedly burned as a result of a lightening strike. (Chem-Nuclear, 1992)

Wood treated with PCP and zinc naphthenate is stockpiled on the northwest leg of the abandoned runway.
The contents of this unit are disposed of periodically at an off-post sanitary landfill. The unit has been
operating since approximately 1975 and is currently active.

Waste Characteristics

It is suspected that residue PCP and dioxin may be present in areas where wood has been bumed. Ash
and other evidence indicates that previous burning of the wood pile may have occurred. The amounts of
wood burned and/or the amount of ash produced is undocumented.

Environmental Considerations

Storage and burning of PCP-containing wood or other scrap wood materials could result in the release of
PCP, heavy metals and dioxin to environmental pathways.

Current practice for the PCP-contaminated wood is to crush the wood and dispose of it in an off-site
sanjtary landfill. (Chem-Nuclear, 1992)

Limited soil contaminants may have been released and transported to surface soils via storm runoff.
Monitoring History

No data currently exists for the two wood storage sites, however, this source is included in the current
RI/FS investigation.
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2.2.1.7 Red Lead Disposal Area
Description

This disposal area (JPG-009) of approximately 36 square fi. is located adjacent {0 the southwestern comner
of Building 211 (see Figure 2-7). During the site visit an area of red-stained soil was observed just below
the surface soils. Red lead disposal at JPG occurred between 1952-1958 and between 1961-1978.

Waste Characteristics

Records indicated waste consisting of paint residue and inert fillers containing lead oxide (red lead) were
disposed of in this area in undocumented amounts.

Environmental Considerations

Stained soils exist just below the surface soils, These red-stained soils are adjacent to the southwestern
comer of Building 211. Potential release to the air, surface water and grounkiwater exists. Because all
areas where red lead were placed are not well defined, it is possible that there are disposal areas located
near streams or drainage ways. If this is the case, then lead could migrate through soils into surface
waters (via shallow groundwater or overland flow), or the soils in the area could erode, thereby allowing
the lead to be washed into the surface waters. (Ebasco 1990)

Monitoring History

No environmental sampling has occurred; however, subsurface soil sampling is planned during an
upcoming RI. ‘

2.2.1.8 Building 333 New Incinerator
Description

New Incinerator Building 333 is located west of Infantry Road (see Figure 2-4). This unit is a single
chamber incinerator with an after burner, which operates using Type II Fuel Oil. Operations of the unit
began in 1978 and it is currently active. The unit is located within Building 333 which is 1,280 square
feet and has a concrete base. The incinerator is used (o dispose of paper products debris, piywood and
polyurethanes which may be contaminated with methyl chloride and iron oxide from inert filling
operations in Building 211.

Waste Characteristics
Ash from the new incinerator is placed in fiberboard drums and disposed of in the Gate 19 Landfill, The

ash is analyzed for total cyanide, sulfide, ignitability, pH and EP Toxicity metals prior to disposal.
Analytical results of the ash analysis is contained in Appendix C,

This uni is indoors and has no release controls. Particulates from the incinerator are released direcdy into

the atmosphere from the incinerator stacks. The incinerator is exempt from air emission permit
requirements based on the type and amount of materials disposed there.
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Environmental Considerations

Since particulate matter is released directly into the atmosphere, potential for a release to the air is high.
Potential 10 release to the soil, groundwater and surface water is moderate to high. The potential
contamination would be difficult to assess due to the distance and direction the particulate matter will
migrate before settlement.

Monitoring History

The ash from the unit is analyzed for total cyanide, sulfide ignitability, pH, and EP Toxicity metals prior
to disposal in the Gate 19 Landfill,

2.2.19 Burning Ground (South of Gate 19 Landfill)
Description

The Burning Ground (JPG-014) is a one-half acre thermal treatment area once used for the open burning
of construction debris and waste propellants, and reportedly also received trichloroethylene (TCE) and
paint wastes. It is located immediately south of the Gate 19 Landfill (see Figure 2-8). Historical records
of this area are vague, but aerial photographs from the 1950s to the 1970s show liquid-filled trenches and
mounded material in this site (Ebasco 1990). The area is no Ionger used for burning; since it is currently
overgrown with vegetation, the burning area is not discernable.

Waste Characteristics
Suspected contaminants associated with the Burning Ground are TCE and lead. -
Environmental Considerations

Surface and subsurface soil contamination related to solvents, paint residue, and ash from open burning
may be present at the site. Adjacent to the site is a pond which appears to be a discharge point for
shallow groundwater. Contact of groundwater with the materials present in the former trenches would
result in the contamination of both the surface and groundwater pathway. Groundwater in this area is
approximately 25 feet below ground surface and flows from the southeast to northwest. The spent
solvents and metals are likely to be mobile in the groundwater environment. The air pathway may be
contaminated through volatilization of VOCs or through airborne particulates resulting in an inhalation
hazard. In addition, surface runoff during precipitation events might result in mobilization of contaminants
to the surface water pathway (Chem-Nuclear, 1992).

Monitoring History

Groundwater monitoring wells are present at the Gate 19 Landfill, immediately adjacent to the bumning
area (see Figure 2-8). However, groundwater-flow information is insufficient to determine whether the
open burning site is being adequately monitored. Monitoring wells located along the West Perimeter Road
were intended to detect any contamination plume originating from the Burning Ground. To date, data
from these wells indicate that no such contaminant plume exists. Additional groundwater-flow information
is needed to more accurately define groundwater-flow directions in the area of the Burning Ground. A
potential exists for off-site migration of contaminated groundwater.
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No data has been collected to determine if contaminants are present in surface and subsurface soils at the
site. {Chem-Nuclear, 1992) This source is currently under investigation in the RI/FS.

2.2.1.10 Gate 19 Landfill
Description

The Gate 19 Landfill (JPG-015) is located near the installation’s west perimeter road boundary,
immediately north of the firing line (see Figure 2-8). This 12-acre active landfill includes an asbestos
disposal area and a waste pile of construction debris. The area also receives ash from the new incinerator
and other non-combustible trash. Between 1960 and 1980, the site reportedly received 1,000 to 10,000
gallons of TCE and paint, red lead paint and methylene chloride/polyurethane residues.

Waste Characteristics

Waste received and deposited included undocumented amounts of asbestos (which is double-bagged and
buried to reduce risk of exposure), metal, wire, incinerator ash, red lead paint, TCE, methylene chloride
and polyurethane residues. Contaminants of concern are primarily solvents and metals.

Environmental Considerations

Soil contamination as a result of improper disposal practices of solvents and paint residues may be present.
Monitoring wells placed along JPG's westernmost boundary during a past Rl have been sampled regularly.
Groundwater flow moves toward the west-northwest at approximately 15 feet per year (ESE, 1988), which
could result in migration of contaminants to off-site drinking water supplies.

Monitoring History

An RIFS was previously conducted at the Gate 19 Landfill site by Environmental Science and
Engineering (ESE, 1989). During this investigation, 12 groundwater monitoring wells were installed to
monitor any potential migration of contaminants from the Landfill (see Figure 2-9). Prior to the ESE
investigation, eight monitoring wells had been installed at the site. Analytical data from the RI/FS indicate
that groundwater contamination in the vicinity of the Gate 19 Landfill is insignificant or nonexistent
(analytical results are summarized in Table 2-3 and included in Appendix C). VOCs detected during the
soil gas investigation are believed 1o be small localized spills or discharges that have not migrated from
the soil into the groundwater. Given the low hydraulic conductivity of the Glacial Till (5.3 x 10" ft/min)
and the absence of a consistent, dependable groundwater resource, the slow leaching of VOCs from the
vadose zone will probably not have a significant impact on the groundwater quality. Monitor wells
downgradient of the landfill along the installation's western perimeter are placed such that any contaminant
plume originating from the Landfill that might potentially migrate offpost would be detected; no such
plume has been detected. (ESE, 1989)
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Table 2-3

Summary of Significant Analytical Results at Gate 19 and

Bullding 279 Monitoring Wells
l Detected
Compound MW -07* MW-09* MW-17* MW-15* MW-05° MW-15° MCL*
I AceT - - - N 27 - B
B2EHP 16 89 29 . - - -
1IDCLE - - - 1,800 N 5,400 -
11DCE -- - - 11,000 - - 7
MEC6HS - - ~ - 920 - 870 -
111TCE - - - >100,000 - 210,000 200*
112TCE - -~ - >200 - - -
TRCLE -- - - 5100 - 5,100 5*
Note: All concentrations in vg/L Source: ESE,

* = EPA, 1986, Federal Drinking Waster Standards
+ = Proposed Value

a = July 1988

b = October 1988
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2.2.1.11 Ordnance Disposal Site

Description

This disposal site (JPG-016) is a 35 feet x 12 feet unlined pond, located north of the firing line, at "C"
and Morgan Roads. This unit was used for the disposal of munition-related components, including
chemical explosives, collected during clean-up operations at the JPG ranges.

Waste Characteristics

Suspected contaminants at the Ordnance Disposal Site include metals and explosives. The amount of
material disposed of at this site is undocumented.

Environmental Considerations

The physical hazard that the shells represent is the most significant concern; the potential for these shells
to detonate is unknown.

Potential contamination to the surrounding soils and water may occur by leaching of lead, chrome, TNT
and DNT.

Monitoring History

No environmental sampling has occurred at this site.

2.2.1.12 Abandoned Landfill

Description

The abandoned landfill (JPG-017), located just off B Road, is of unknown depth. The landfill was used
from the early 1960s to 1981 for the burial of inert munition-related materials from firing range and
testing activities. Buried wastes and water-filled pits containing inert sheils make up this 8-acre site.
Metal plates have been placed over sections of the landfill as truck turnarounds. The landfill is overgrown
and the limits, depth and amount of cover of the landfill are undeterminable.

Waste Characteristics

Metals and explosive residues are the contaminants of concern at this landfill. The amounts and types of
wastes buried in this landfill are undocumented.

Environmental Considerations

The metal parts may contain explosives or other hazardous constituents which can migrate over time.
Groundwater in this area is shallow and may represent a release pathway to the environment. (Ebasco,
1990)

Monitoring History

No analytical information is available for this landfill.
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2.2.1.13 Sediment Bottom Munitions Test Pond

Description

This site is a water-filled, unlined munitions test pond, which was used for the testing of proximity fuses
and the performance of munitions in water. The unit covers approximately 100 yards by 200 yards and
is located north of the firing line (see Figure 2-1). On the western side of the pond is a dam, which is
being washed out at its northern end.

Waste Characteristics

The Pond probably contains an unidentified amount of munition-related materials. Possible contaminants
include heavy metals, such as lead and chromium, explosive residues, herbicides, and potential unexploded
ordnance.

Environmental Characteristics

Since the Pond is unlined, leaching of the contaminants to the groundwater is of potential concern.
Monitoring History

No environmental sampling information is available.

2.2.1.14 Open Detonation Area (JPG-023)

Description

This is a 12.5-acre thermal treatment unit located in the north central portion of the facility, north of
Graham Creek and west of Bombfield Road, near Shonk Farm (which is just south of the bomb field, and
on top of a hill). The site operates under RCRA Interim Status for open burning and aboveground
detonation. The area is an open field and consists of an open buming cage approximately 5 feet x 25 feet
x 6 feet, with 1-inch heavy steel mesh. Open detonation operations occur approximately 10 times per
year. JPG uses the open buming cage to dispose of spent or unusable fuses, defonators, primers, and
grenades. Debris on the ground consists of inert projectiles and metal fragments. (Ebasco, 1990)
Waste Characteristics

Residual waste products resulting from the detonation consist of undocumented amounts of ash, fused or

unfused ammunition and scrap metal casings and fragments. Also present are propellants from the above
devices and a small amount of actual explosive.

Environmental Characteristics

Groundwater is the migration pathway of concern at this site. The groundwater is expected to be
approximately 10 to 25 feet below land surface in this area. The migration and dispersal characteristics
of the materials present vary with soil conditions and the solubility of the waste material,

Due to the burning area being located on top of a hill, seeps slope toward Big Graham Creek. If these
seeps are contaminated, the surface water migration pathway alsc would be of concern,
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Monitoring History

No environmental sampling was available for review.
2.2.1.15 Solvent Pits

Description

Buildings 602, 617 and 279 are all ammunition-assembly plants. Buildings 617 and 279 are inactive. The
three solvent disposal pits (JPG-027, JPG-028, and JPG-029) are located immediately adjacent to the
buildings. The pits are cobble-lined solvent pils, each measuring nine square feet in area and four feet
deep. (See Figures 2-10, 2-11 and 2-12) These pits were used from 1970 to 1978 for the routine dumping
of spent solvents and degreasers, including TCE used during maintenance and sonic cleaning of gauges.
This practice is no longer utilized.

Waste Characteristics

it is estimated that from four gallons to 500 gallons of TCE were disposed of in these pits. Other
unknown solvents and degreasers were likely disposed of in the pits.

Environmental Considerations

Analytical results from soil samples indicate elevated levels of VOCs. The key environmental concern
is the migration of contaminants to the shallow groundwater table, which occurs at approximately 20 to
25 feet in this area. The rate of groundwater flow in the Glacial Till was calculated to be approximately
3.5 f/yr to the south. At this rate, and at the estimated quantities, it is possible that most of the solvents
disposed of at the Bldg. 279 disposal pit are localized in the vicinity of the area. ’

Monitoring History

Remedial investigations were conducted at the three sites. These investigations consisted of soil-gas
surveys, soil sampling, and groundwater sampling (Building 279 only). Results of the soil-gas survey
indicated VOC contamination at all three locations. Three groundwater monitoring wells were installed
at Building 279 to determine if groundwater contamination exists at the site. Of the three monitoring
wells, only water samples from one well, MW 15 contained elevated levels of VOCs. This well is located
within 10 feet of the disposal pit. Contaminants detected in MW 15 include 1,1-dichloroethene at 3,800
ug/L. (maximum contaminant level [MCL] is 7 ug/L), 1,1,1-trichloroethane at 210,000 ug/L. (MCL 200
ug/L) and trichloroethene at 5,100 ug/l. (MCL S ug/L). Also toluene and 1,1,2-richloroethane were
detected but not above MCLs. The absence of contaminants in the other two wells indicate that the
contamination has not migrated far horizontally from the source area. (Chem Nuclear, 1992.)
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2.2.1.16 Former Fire Training Pit
Description

The Former Fire Training Pit (JPG-030) lies at the intersection of the north/south runway and the
southeast/northeast runway at the abandoned airfield (see Figure 2-13). This 200 square ft. (20 x 10 ft.),
by 2 ft. deep surface depression was formerly used for fire training activities in which POL-soaked lumber
was set on fire and the fires put out.

Waste Characteristics

Wood debris was routinely soaked with diesel and other petroleum products and ignited as part of the fire
training program. The amounts of wastes generated is undocumented.

Environmental Considerations
The area is overgrown and there was approximately 2 ft. of standing water in the surface depression,

The environmental concern here is that heavy metals (primarily lead), unburnt petroleum products and
possibly semi-volatile organic compounds (including PCBs) could have entered the surface and subsurface
soils. Unburnt petroleum products could migrate to the ground water (approximately 20 feet below
surface). In addition, contaminants could be transported during the surface water runoff, especially when
heavy rains cause the training pit to overflow. (Ebasco, 1990)

Monitoring History

No environmental sampling has occurred to date; however, surface and subsurface soil, and groundwater
sampling is planned during an upcoming RI.

2.2.1.17 Temporary Storage

JPG-032 and JPG-033 are areas reportedly used for satellite storage. No information is Currently available
on the size of the storage areas, the type of materials stored or the potential contaminated release
mechanisms.

JPG-034 is a large brick weapons maintenance facility used for the repairing and refurbishing of large gun
tubes and other weapons or weapon parts. Since January 1990, waste solvents and oils have been placed
in sattelite storage immediately outside this building in conforming drums and containers until they are
picked up by a private contractor for proper disposal. Before January 1990, waste solvents, paints and
oils were stored in drums and containers and placed in a metal shed until they were picked up by the
DRMO contractor.

JPG-035 (Building 186) is a large warehouse used as a maintenance garage for repairing heavy equipment

and vehicles. This building is also used for satellite storage of waste materials. This storage area is
partially bermed. (Ebasco, 1990)

1PG-PSLrev TAORN4S3 39




OLD FIRE
TRAINING PIT

Source: USATHAMA. 1992

FIGURE 2-13 LOCATION MAP
Old Fire Training Pit

40




Waste Characteristics

Wastes stored at JPG-034 include waste solvents, paints and oils. The amounts of wastes collected are
undocumented.

Wastes stored at JPG-03S include Type II Stodard Solvent, No. 1 fuel oil. Used batteries and empty drums
are temporarily stored outside the building on pallets until they are picked up and properly disposed of
off-site.

Environmental Considerations

Obvious areas of stained soils exist around storage areas JPG-034 and JPG-035.

Monitoring History

No environmental sampling information is currently available.

2.2.1.18 Hazardous Waste Storage Area

Description

Building (JPG-036) has been used since 1980 as the 90-day hazardous waste storage area for JPG (see
Figure 2-16). The building is 25 feet by 30 feet with a concrete floor, metal walls, and an asphalt roof.
No evidence of spills, run-on or run-off were observed during the site visit.

Waste Characteristics

All hazardous waste generated at JPG is transferred to this storage area prior to transferring to Defense
Reutilization and Marketing Office (DRMO). Waste is stored in proper containers and the accumulation
date is clearly marked on each container. No evidence of release was observed. Table 2-4 shows the
RCRA number and amount of each waste disposed in 1991. When converted to gallons, JPG generates
approximately 1,800 gallons of hazardous waste each year,

Environmental Considerations

The potential for release of wastes is low. However, no curbing containment exists at the door of the
building and should a spill occur, it would not be contained.

Monitoring History

No environmental sampiling has been performed at this source, however, this source is included in the
current RI/FS investigation.
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Table 2-4

JPG Hazardous Waste Summary for 1991

Wame EPA Number
g
Silver Nitrme DO11/DOM
Sulfiric Acid & Sodium Didwomate D007/D0o02 90 gallons
Wame Paint DO0S/FO03/F003 DO01/DO07 50 gallona
SBI Water Treatmeat (Na, Cr,) D007 3 pounds
M-Prep Coaditioser (Flammable Liquid) Doo1 3 ounces
Tyme Cold Parts Cleaner (Xylese, Phenol) Doo1 40 pounds
M-Lise Catalyst (Flaunatde Liquid) D001 1 ounce
Gagekote (Flammable Liuid) DO01 9 ounces
M-Prep Neutralizer (Flammable Liquid) D001 2 ounces
CARC Paint DOO1 275 gallons
Stoddand Solvents DOO01 275 gallons
Paint Chips Doos 30 gallons
Mercury D009 1 pound
Hydrockloric Acid Doa2 1 gallon
Ammoniom Hydeoxide Doa2 1 gallon
10% Bariwen Chioride Do0s 1 quan
Aqueous Hydrochloric Acid D002 2 quarts
Phenoplualine Indicmor Doo1 3-1 pt. comtainers
Residue Ash DO30 240 gallons
Wase Paint Related Material DOO&/D001/DO0T 445 gallons
Waste Petroleum Naphtha Distillate D001 5 pounds
Potassium Permaagaasie D001 1 pouad
Sodium Hydroxide Doz 3-1 galloa contaiers
Potamium Hydrozide Mixume Do02 12-1 pt. coatainers
Sulphusic Acid Mixture DO02 19-1 qu. containers
Acetic Acid Mixwre D002 23-1 qt. coataigers
R-3000 Kodak (Alaohol) DO01/F001 6-1 q. containers
Alcohol Mixuare DO01/F001 12-1 gt. containers
Kodak R-3000 DOOL/F001 6-1 qu. conwiners -
Waste Petroleum Naphtha D001 2363 lbs.
| I —— e
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2.2.1.19 Depleted Uranium Impact Area
Description

Dense, depleted uranium penetrators are fired from the firing line north into the depleted uranium impact
area (DUIA) (see Figure 2-1). This three square-mile area has been impacted by approximately 93,000
kilograms (kgs) of these penetrators. Depleted uranium (DU) has been used in weapons testing of 105-
mm and 120-mm tank ammunition since March 1984, under U.S. Nuclear Regulatory Commission (NRC)
License No. SUB 143§, in conjunction with JPG Radiation Office (RPO).

The firing of this type of round has cleared a narrow strip of land, which was already contaminated with
exploded ordnance (EQ). DU rounds are fired against a canvas target, therefore the rounds do not burn
or aerosolize. The majority of DU rounds remain intact upon firing, though some do break into large
pieces on impact (Ebasco, 1990). A semi-annual recovery program has retrieved approximately 23,000
kgs, leaving approximately 70,000 kgs unrecovered. (Herring, 1993)

Waste Characteristics

The penetrators are comprised of a dense uranium body, a nose cone, and stabilization fins. On impact,
the penetrators tend to skip and ricochet allowing them to travel a considerable distance downrange, even
after impact

DU consists mostly of U™, an iéompe of uranium that is not highly radioactive, and about 0.01% of U™,
a radioactive isotope. Soft targets (as opposed to hard targets) are used in the DU impact area t0 minimize
formation of radioactive aerosols from impact.

Environmental Considerations

The facility attempts to recover the DU projectiles, and estimates about 25 percent are recovered. The
potential exists for low-level radiation contamination. However, according to the facility, no elevated
radiation levels have been detected in the flora, fauna, or surface waters. Presently, the groundwater in
the vicinity is not contaminated with radioactivity beyond regulated levels.

Monitoring History

Approximately every six months, sampling of monitoring wells, soils and sediment for radiation
contamination is performed. Thus far no radioactive contamination has been detected; however, two
explosives, HMX and RDX, were detected in MW2 during the May 1992 sampling and analysis round.
HMX was detected at 0.779 ug/L. and RDX at 0.452 ug/L. (USATHAMA, 1992)

2.2.120 Former Gator Mine Burn Area

Description

This former burn area and associated pond is located in the southeastern portion of the facility, about 600
feet north of Mine Field Road along unnamed gravel road which leads north of the mine test area. (See

Figure 2-14.) Waste from the Gator Mine Test Area is transported and stored here until a burn occurs.
The ground is stained black, and a pile of blackened debris is discernable. This area covers approximately
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100 square ft. and was reportedly used from 1985 until recently to burn scrap styrofoam and plywood
material from the mine test area.

The scrap material was first used as damping material during mine testing prior to disposal. As a resuit,
there is a potential for live detonators and blasting caps 10 be imbedded in the scrap. Due to this potential,
the material cannot be shipped off-site for sale or d:sposal The packing material was taken to the open
burning area several times per month.

The open burning was conducted under a variance to air pollution regulations granted by Indiana
Department of Environmental Management (IDEM). The facility recently began burning the scrap at the
New Incinerator upon approval of an application submitted to IDEM in March 1991.

Located east of the burn pile is a small oval-shaped pond of unknown depth.

Waste Characteristics

Scrap wood, wire, plastic, mine pieces, lithium batteries, blasting caps and casing materials are stored and
burned here. The wastes and residues potentially contain explosive residves and heavy metals. The
amounts of wastes generated are undocumented.

Environmental Considerations

A 1992 analysis of ash samples collected from the burn pile is showa in Table 2-5.

Monitoring History

In March 1992, ash samples from the burn pile were apalyzed and the contamination detected is shown
in Table 2-5. During an upcoming RI, ash and soil samples from the burn area will be collected and
analyzed. Also, a geophysical survey will be performed of the area surrounding the pond.

2.2.121 Gator Mine Testing Area

Description

This site is located in the southeastern portion of the facility west of the east perimeter road between Mipe
Field Road and a tributary to Harbert Creek. It encompasses approximately 220,000 square yards, with
26 mine test pits placed in two long east-west rows parallel to Mine Field Road (see Figure 2-15). Each

pit consists of a steel box with open bottoms and removable tops. Concrete walls surround the steel boxes
which are periodically used to test the performance of explosive mines. The debris is cleaned from the

pits after each use.
Waste Characteristics
The amounts of wastes present at the test area and the burn pile are undocumented. The materials at the

burn pile constitute most of the debris removed from the Gator Mine pits. The material is stored until the
pile is large enough to bum. Suspected contaminants include explosive residues and heavy metals.
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Table 2-5
Gator Mine Sample Analysis

Total Reacted Sulfide 0.49 mg/kg
Ignitability (Flash Point) >210. deg. F
pH (w) 10.59 H
Arsenic, total $2.8 mg/kg
E Barium, total 84.5 mp/kg E
| Cadmium, total 19.8 mg/kg |
n Chromium, total 39.8 mg/kg
Lead, total 4,080. mg/kg
Mercury, total 0.1 mg/kg
Selenium, total <1.0 mg/kg 7 i
Silver, total ‘ 19.9 mg/kg | B

Source: Kearney, 1992

1PG-PSLrev TRV

46



e —
‘-f-

7 > “m,..«-*"
’-—"""
a”""’"
./"Mv-\ y “
_,,/“- LGCUT!Qn Mop \ \
e ’ | \
" L L\
VINE FIELD ROAD
] 4]
n o | [+ o n n 4] a o
: Grqd*Ri'n{i"':::::::::S::::::: :::::
n ] a
1} n o
n |

ts Creek ______,..--——-.._,....-
ap——— -

Horber
Teibytary 1o Horoel

Legend

B MINE TEST PIT

= = e DRAINAGE DITCH I
‘ SCALE IN FEET

Sogree: USABC, 1993,

FIGURE 2-15 LOCATION MAP
Gator Mine Test Area

47




Environmental Characteristics

Precipitation can enter the steel boxes and exit via drain pipes in the bottom, which empty into a drainage
swale that leads to Harbert Creek. The area is a concern because of the potential for residual explosives
and potential release of lithium to surface water and sediments, Mercury may also be a concern as both
lithium and mercury are used in the manufacture of some explosives.

Monitoring History

Silver has been detected in the water and sediment of Harbert Creek. The potential sources of the silver
are the wastewater treatment plant discharge, runoff from sludge application areas, and the Gator Mine
Test Area. Further investigation is underway.

2.2.1.22 Firing Range Impact Area

Description

The Firing Range Impact Area is located throughout the entire JPG facility, and consists of the area north
of the Firing line (approximately 50,000 acres). Over 50 designated test-fired munitions impact or target
areas encompass 8,600 acres. In addition, the entire area north of the firing line can be considered impact
area due to the nature of testing munitions and projectiles. There has been an estimated 23 million rounds
fired into the area since 1941 and an estimated 1.4 million rounds of unexploded ordnance (UX0) may
exist in the area. '

Wasie Characteristics

Potential contaminants include metals, propellants, mines, ammunition, cartridge cases, projectiles, mortar
rounds, grenades, bombs and rockets.

The test-fired munitions and unexploded ordnance are not classified as solid waste as long as JPG remains
operational. A

Environmental Considerations

In addition to the potential harm which may be caused by coming in contact with UXO, leaking shell
cases may release chemicals such as white phosphorous, metals, mercury, and explosives,

Monitoring History

No environmental sampling has occurred.
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2.3 ENVIRONMENTAL/REGIONAL SETTING
23.1 Demography

The areas surrounding JPG are rural in nature with large agricultural and smaller forested areas. JPG is
bisected by three different counties: Jefferson, Ripley and Jennings. The approximate population of these
counties is 78,074 (Table 2-6) with 27,902 housing units (USACOE).

The total authorized personnel at JPG is 326. Of these personnel, 3 are military and 323 are civilian. In
addition there are approximately 33 military dependents and 791 civilian dependents. It has been
determined that a]l military personnel and their dependents reside off-post, except for the 24 residents who
reside in on-post housing. All civilian personnel and their dependents reside off-post (USACOE).

2.3.2 Land Use

Prior to its purchase, the major use of JPG property was for agriculture, Of the current 55,264 acres at
JPG only three percent is improved. The land north of the firing line is used primarily for operations
testing and the land south of the firing line contains the cantonment area, operations, operational support
and administrative support.

JPG covers parts of Jennings, Ripley, and Jefferson counties with the primary land use in these counties
being either agricultural or woodland, see Table 2-7. Sparse strip residential and agricultural development
is established along major roads and highways. The nearest communities to JPG are small and
unincorporated. Madison lies approximately 8 miles south of the installation.

There are no DOD Dependent Schools on the post. All dependents attend school at one of 22 districts
in soytheast Indiana or northern Kentucky. Primarily they attend Madison Consolidated, Southwestern
Consolidated or South Ripley County districts, which are outside the 4-mile study area.

The northernmost areas of JPG are used for both hunting and fishing. A state lotiery system is used to
allow access to JPG for deer and turkey hunting. Picnic areas, ponds, lakes and streams are abundant and
provide additional recreational areas. Camping is available at Krueger Lake in the southern portion of
JPG. The Old Timbers Lodge area also provides camping and boat ramps.

Clifty Falls State Park lies approximately 10 miles south of JPG along the Ohio River.
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Table 2-6

Population Data

Gate 19 Landfill

278

-y

. —-

Counties

Table 2.7
Land Uses in the JPG Vicinity

Forest

Source: - Environmental Impact Statement, Louisville COE
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2.33 Sensitlve Environments
Flora

Prior to DOD ownership in 1941, the JPG property was primarily farmland where sorghum, tobacco, corn
and wheat were raised. Clearing the land and application of pesticides and herbicides, including Bromacil
and 2-4-D, were used to alter the initial cover. Burning and strip-planting are employed to manage the
land and maintain functional areas.

Of the total acreage of JPG, 24,760 acreage are forested, and 7,289 acres are covered with brush. In a
recent study conducted by the Indiana Department of Natural Resources, 29 species of rare plants were
identified on the installation. A listing of these plants and their classification is included in Appendix D,

Fauna

Fish surveys of JPG surface water indicate there are approximately 28 species of freshwater fish on JPG.
‘Stocking occurs on several of these waters, and the reported production rate ranges from 100 to 300
pounds per acre. No federal or state endangered or threatened fish species have been identified.

Several species of mammals, birds, reptiles and amphibians exist throughout the facility. Controlled
hunting of squirrel, rabbit, turkey and deer is permitted in approximately 30,000 acres of the facility.
Hunters must complete a Hunters Safety Course and be aware of the hazards that may exist in the area.
All Hunters must enter through Gate #1 and be cleared through the security personnel. The controlled
hunting program has been in service since 1958. Since that time an annual kill rate for white-tailed deer
is approximately 700-860.

Five federally listed and twenty-two state listed endangered species may exist within the JPG facility and
the immediate vicinity. The exact number of species is currently under investigation by the U.S. Fish and
Wildlife Service (USFWS) and final documentation is scheduled for July 1993. On June 28, 1993,
" USFWS captured two Indiana Bats (one a pregnant female) on Graham Creek. Tables 2-8 and 2-9 lists
the species which may occur in the study area.

Wetlands

Six categories of wetlands have been identified within JPG. These are Palustrine Forested (PFO);
Palustrine Scrub-Shrub (PCC), Palustrine Emergent (PEM); Palustrine Unconsolidated Bottom (PUB);
Riverine (R); and Lacustrine (L), (Louisville COE 1991). Total acreage of wetlands on JPG has been
calculated by the General Electric Company’s classification and enhancement of landsat data. This review
estimated 6,376 wetland acres cover JPG. Interpretation of National Wetland Inventory Maps, which are
not yet finalized, estimated 2,906 acres on JPG site. The validity of both sets of data could not be field
checked due to the UXO hazards at JPG. Approximately 68.7 linear miles of wetlands are associated with
the 15-mile downstream study area of the streams on JPG. (Louisville COE 1991)
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Table 2-8

Federally Endangered Animal Species

Common Names

Scientific Name

American Peregrine Falcon Falco Peregrinus
Artic Peregrine Falcon Falco Peregrinue Tundrius
Bald Eagle Haliaeetus Leucocephalus
Kirtland’s Warbler Dendroica Kirtlandii
Indiana Bat Myotis Sodalis

Table 2-9

State Endangered Animal Species

Black-Crowned Night Heron
Yellow-Crowned Night Heron
Great Egret

King Rail

Northern Harrier

Common Barn Owl
Short-Eared Owl

Upland Sandpiper

Bewick's Wren

Loggerhead Shrike
Golden-Winged Warbler
Bobcat

Northern Red Salamander
Hellbender

— -
I Common Name Scientific name

American Peregrine Falcon Falco Peregrinus

Artic Peregrine Falcon Falco Peregrinue Tundrius

Bald Eagle Haligeetus Leucocephalus

Kirtland's Warbler Dendroica Kirttandii

Indiana Bat Myotis Sodalis

Osprey Pandoin Haliaetus

Bachman’s Sparrow Almonphila Aeativalis

American Bitien Botaurus Lengtinous

Nycticoraz Nycticorax
Nyctanassa Violacea
Casmerodius Albus
Rallus Elegans

Circus Cyaneus

Tyto Alba

Asio Flammeus
Bartramia Longicauda
Thrinabes Bewickii
Lanius Ludovicianua
Vermivora Chrysoptera
Lynx Rufus
Pseudotriton Ruber
Cryptobranchus Alleganiensis
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24 HYDROLOGY
2.4.1 Climate

The climate at JPG is mid-continental with frequent changes in temperature and humidity. During the
summer, the emperatures average from the mid-70s to 80s ('F). On an average, the temperature exceeds
90°F for 39 days a year. Winter temperatures generally range from 22-35°F. The total annual precipitation
is approximately 42-44 inches with nearly 50% occurring during the growing season. On the average, 28
days of the year have precipitation greater than or equal to 0.5 inch. The two-year, 24-hour rainfall in
the JPG vicinity is 3.5 inches. The region around JPG is subject to tornadoes and severe thunderstorms.

2,42 Overland Drainage

Surface water at JPG consists of six major drainageways which generally flow in a west-southwesterly
direction across the installation towards the Ohio River. JPG lies within the White River Basin which is
a sub-basin of the Wabash River Basin (a sub-basin of the Ohia River basin). Figure 2-16 shows the major
stream drainages at JPG and Figure 2-17 shows the location of JPG sources to the surface water. The
surrounding area is not frequently flooded. At least 10 ponds/iakes are located within the JPG study area.
Most of these water bodies are stocked with fish and are used for recreational purposes.

The southern portion of JPG is drained by Harbert Creek which leaves the installation at the southwest
corer. The STP is located on this stream. The main branch of the stream is permanent and is fed by
two intermittent tributaries, one of which originates at Krueger Lake. Krueger Lake occupies eight acres
of the Harbert Creek drainage basin. A USGS gauging station on Harbert Creek near Madison records
an average discharge of 13.0 cubic feet per second (cfs). (USACOE). Middle Fork Creek and its
tributaries drain the south central portion of JPG. Big Creek traverses JPG north of Middie Fork Creek
and has tributaries originating both on and off the installation. To the north and west of Big Creek is
Marbie Creek, which originates on JPG.

Little Graham Creek originates off the installation and traverses the north central portion of the installation
along with its major tributaries, Horse and Poplar Branch. Big Graham Creek also originates off the
installation, traversing JPG nearly parallel to and north of Little Graham Creek. The two major tributaries
of Big Graham Creek are Grapevine Branch and Rush Branch which originate on the installation.

Little Onter Creek, Otter Creek and its tributaries, Falling Timber Branch and Vernon Fork join in the
northwestern corner of JPG before exiting the installation at the western boundary. (Chem Nuclear 1992).

There are no officially designated floodplain management areas in the JPG vicinity. According to the
Federal Emergency Management Agency, no official hydrologic analysis has been conducted for JPG or
nearby areas reparding floodplain delineation and flood hazard boundary designations. JPG is located on
an upland plain and is not prone to severe flood potential.

No surface water intakes for potable water supplies are located within a 15-mile reach of JPG.

2.4.3 Potentially Affected Water Bodies

The potential for contaminant release 10 surface waters on site is minimal. Streams flowing onto JPG have
the potential to carry agricultural contaminants (fertilizers and pesticides) from nearby farms onto JPG.

1PG-PSLrev 770820493 53




Creek
o
. ~
‘ =
Otter - gl Qid -
Little F Timbers %
Otter / Creek Lake 'g
2.
pr-4
]
"K" Road 4 =
Creek
Graham Treek
raham *
Little N
] \ ,
“ -
§ M
g 0 mi 1mi
g
o
k! reek LEGEND

N Headquarters

3
Big [~
o]
=
Q
oot
a
i
ZRR
Creek Name Ares drained
Harberts Creek 6,110
Middis Fork Creek 6,520
Big Creek 11,460
Litde Gesham Creek 7,760
Graham Creek 5870
Source: Louisvills COE 1992 Otter/Little Onter Creek 10,690

FIGURE 2-16
MAJOR STREAM DRAINAGE ON JEFFERSON PROVING GROUND
54

— o 2 VS T



_— — -

14

STREAMS

A Otter Creek
B Litte Otter Creek
C Graham Creek

D Litie Graham Creek
E Big Cresk

F Middle Fork Creek
G Harberts Creek

SQURCE KEY

1 Incinerator (Bidg. 185)

2 Water Quaiity Laborxiory

3 Sewage Treatment Plart

4 Expiosive Buming Area

5 Landf

6 Yellow Sulfur Disposai Area

7 Stomgs of Wooden
Ammunition Boxes

8 Buming Arsa

0 Fed Laad Dispossi Area

10 incinerstor (Bidg. S33)

11 Bumning Ground

12 Lancfil '

13 Ordnance Dispoasi Site

4 Landfit

15 Munition Teet Pond

18 Open Detonation Area

17 Bidg. 602 - Solvent Pit

18 Bidg. 617 - Soivent Pit

19 Blig. 279 - Solvent Pit

20 Old Fire Training Pit

21 Bidg. 108 - Temporary
Storage (Sateltw)

22 Bidg. 227 - Temporary
Stormge (Satwilie)

23 Bidg. 188 - Temporary
Storage (Satelie)

24 Bldg. 308 - Temporary

Storage
25 Depleted Uranium
impact Fieid

JEFFERSON PROVING GROUND
MADISON, INDIANA

FIGURE 2-17

SOURCES NEAR SURFACE WATER
JEFFERSON PROVING GROUND

Sosex Ebesen, 1500

55




In May 1992, a follow-up study was undertaken by USATHAMA with the objective of sampling all
streams entering and exiting JPG at the installation boundary. Sample locations are shown on Figure 2-18.
Both sediment and aqueous samples were collected and the contaminants analyzed are shown in Appendix
C. Only one aqueous sample, EX-4, was not collected, as no water was present during the sampling effort.

The sampie analysis results indicate that silver and arsenic were present in stream waters and/or sediments
at some of the sampling locations. Silver was detected in both aqueous and sediment samples at location
EX-1, the Harbert Creek exit. The concentration in the aqueous sample was 1.38 ug/L and 1.46 ug/g in
the sediment. Neither of these exceeds benchmark values, and the levels detected are probably due to on-
site photographic effluent being discharged prior to 1980 (USATHAMA 1992). Mercury results were in
question after review of the quality control data. Both arsenic and cyanide were detected at various exit
sample locations, but the levels detected fall within the normal ranges for indigenous soils of the region.
AEHA conducted a study on July 7-11, 1992 to verify whether silver, arsenic and mercury levels in the
streams on JPG pose a risk and 1o validate the previous data. AEHA concluded that silver levels in
Harberts Creek are elevated over backpround levels and borderline ambient water quality criteria
(analytical results are included in Appendix C). Silver was detected in two water samples, EX-1 (0.6
ug/L) and EX-1-C (0.4 ug/L). Itis suspected that the silver may have leached into the surface water from
the Gator Mine Site.  Soil and ash samples from the Gator Mine Site showed maximum silver
concentrations of 19.9 mg/l.. Arsenic was detected in water samples at background levels.

Analysis information from the USATHAMA report is included in Appendix C. Mercury was not detected
in any stream water or sediment samples.
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2.5 HYDROGEOLOGY AND SOIL
2.5.1 Aquifer Description

The surface soil and geologic units underlying JPG are described in detail in Appendix E. The geologic
units and stratigraphic relationships present beneath JPG are believed to extend without significant change
throughout a four mile radius of the JPG boundary. There are no barriers to the flow of groundwater that
can be reliably identified within a two mile radius of the site. Semi-confining or confining units may be
present, but the horizontal extent and integrity of these units is not known. The storage and movement
of groundwater takes place in the inter-granular primary porosity of the uncoansolidated ugits and in the
fracture induces secondary porosity of the underlying consolidated units. All of the lithologic units are
believed to be hydraulically interconnected and to function as a water table aquifer with localized semi-
confined zones.

Many areas underlain by carbonate bedrock exhibit features characteristic of Karst Topography. None of
these features such as caves, sinkholes or disappearing streams have been noted in the geologic literature
concerning the site. In addition, no wellhead protection areas have been identified within the study area.

2.52 Water Supply

Residents located within a four mile radius of JPG receive potable water from public supplies and from
individual home wells.

The largest public water supplier in the study area is the City of Madison Water Department. This system
obtains water from six conventional wells, 130 feet deep, producing from the unconsolidated aquifer
bordering the Ohio River. These wells are all located outside of the study area. The Madison Water
Company is also the sole source of water for the DuPont Water Company, the Canaan Water Company,
and Rykers Ridge Water Companies which serve residents located within the study area. Additional water
supply data is presented in Table 2-10 and Appendix E.

Prior o 1984, the facility supplied its own potable water via two on-post wells. In 1984, JPG switched
to purchasing potable water from the City of Madison. The city gets its water from six wells lying along
the northern edge of the Ohio River in the southern region of town. These wells are approximately 130
ft. deep and pump a total of 1000 gallons per minute.

Monitoring wells have been completed and sampled at three separate study areas on JPG. Fifieen wells
exist around the Gate 19 Landfill, nine around the DUIA and three around the solvent pit at Building 279.
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Table 2-10

Water Supply Data

-
II Water Company Source Interconnections | Total Connections Service Area ** Production H
- - - —{
Madison Water Company Groundwater wells DuPont No Data City of Madison 3.5 million
{Groce 1993) {outside of Study Area) Canaan gallons
Rykers Ridge per day
Hanover
IPG
Canaan Water Company Madison Water Company Versailles* 1,140 Rural Area surrounding 5.5 million
(Parton 1993) Canaan galions
per month
Versailles Water Surface Walter Holton* 738 City Limits 70 millioﬁ
Department Versailles Lake gallons
" {Groce 1993) (outside of study area) per month
Holwa Water Department Osgood Water Department Osgood No Data Rural Area surrounding 3 million gallons
(Stikleman 1993) (outside of study area) Versailles* Holton per month
Osgood Water Department Swrface Water and Holwon 726 City of Osgood and I8 million gallons
(Stork 1993) Groundwater Ebrod surrounding Rural Area per month
{outside of study area) Napolean
DuPont Water Company Madison Water Departument | Madison No Data Rural Area around DuPont | No Data
Rykers Ridge Water Company Madison Water Department | Madison No Data Rural Area surrounding No Data
(Myers 1993) Rykers Ridge
JPG Madison Waler Department | Madison Population 326 PG 1.4 millions
{(Meyers 1993) gallons
per month
Private Water Supply for Muscatatuck River Nooe Population 1000 Muscatatuck Development | 2,000 to 175,000
Muscatatuck Development Center Center gallons per day
Jennings Water Company 3 Groundwater wells North Vernon 2202 connections Rural area to the west of 17.5 millioa
(Borden 1993) {Outside of Study Area) PG gallons per month
l! - ——

*Emergency Inierconnection

TPG-PSL1cv 70850493

**Rural Area Water Supplies frequently have unknown number of active home wells in service area.
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3.0 TARGET ANALYSIS
3.1 EXPOSURE PATHWAYS
3.1.1 Surface Water

There are six parallel streams, which generally flow in a west-southwesterly direction, that dissect JPG
(see Figure 2-16) and are part of the White River Basin. All of these streams are used for recreation
including swimming, fishing and boating. Imrigation of agricultural activities may exist in the study area,
There are no surface water intakes for potable water in the JPG vicinity.

There are no confirmed releases to surface waters at JPG. Potential sources of suspected release include
explosives and heavy metals from cracked UXO, depleted uranium from the DUIA, effluent from the STP,
lead from the Red Lead Disposal Area, heavy metals, solids and possibly ordnance materials from burn
areas, and sulfur from the sulfur disposal area. Except for the NPDES and DU area, JPG does not have
a formal surface water monitoring program. (Ebasco 1990).

3.12 Groundwater

The bedrock in the JPG area does not have a dependable water-bearing strata. Potable water on JPG is
purchased from the Madison Water Company which pumps water from the Madison well field which
yields 8.3 mgd from the sand and alluvial aquifer of the Ohio River Valley, approximately 12 miles south
of JPG. Residential areas surrounding JPG receive water from interconnections with the Madison Water
Company. A number of private well users are located in the surrounding areas. The nearest private or
source is located south/southwest of the Gate 19 Landfill approximately .5 miles away. There is no
wellhead protection arca designated in the JPG study area. '

The private wells could be considered as potential off-site receptors if contaminants are released via
ground water flow from JPG. Potential contaminants of concern include metals leachate from UXO,
fuel/petroleum products from USTs, and TNT/DNT. The regional flow appears to be in the south-
southwest direction, but many surface and bedrock features could alter the flow direction.

The JPG sources of known releases to groundwater are the Gate 19 Landfill and Building 279. Sources
with suspected releases to groundwater include the Gator Mine Testing Area, Burn Areas, Red Lead
Disposal Area, Solvent Disposal Pits, DUIA, and USTs.

3.1.3 Soll
The known sources of soil contamination at JPG include the Fire Training Pit, the Sulfur Disposal Area,

Open Burning Areas and the Solvent Disposal Pits. Suspected areas of soil contamination exist at most
of the sources at JPG, but there is no documentation of environmental sampling at these areas.

The DUIA covers approximately 3 square miles and is randomly covered by depleted uranium penetrators.
JPG implements a soil sampling program to monitor radioactivity in the soil. Presently, the soils in the
vicinity are not contaminated with radioactivity beyond regulated levels.

There are no residents within 200 feet of any soil contamination. The closest residents would be the on-
post housing units, which house 24 residents. The units are located south of Building 100, approximateiy
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172 10 3/4 mile from the Gator Mine Test Area. There are no daycare facilities, schools or playgrounds
within one mile of any source area. There are no personnel working within the soil contaminaied areas,
however, of the 326 employees on-post, a maximum number of workers include the 48 persons employed
at the building 186 motor pool.

None of the sources are accessible to the public. There are no sensitive environments located on any
sources.

3.1.4 Air

There have been no analytically documented releases of hazardous constituents to the air surrounding JPG;
however, releases most likely occurred at the incinerators, burning grounds and the firing training pits.

Open burning is considered an acceptable way to dispose of explosives and their wastes and residues, and
UXO. Materials released during the burning could typically include CO, CO,, oxides of nitrogen,
phosphorus, and particulates. While the air quality impact from the standard operating procedures
followed today appears 10 be minimal, it is impossible 10 access the impact that past practices, such as
open burning of TCE and waste oils, had on air quality,

JPG does not have a formal program to monitor air quality at the facility. Potential sources of air
pollution include releases from open burning, and open detonation, operation of the incinerator, practice
drills at the Fire Training Pit and occasional forest fires.

The closest residents would be the on-post housing units located south of Building 100, approximately 1/2
1o 3/4 mile from the Gator Mine Burn Area, and the Incinerators.
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4.0 FIELD INVESTIGATION
4.1 FIELD INVESTIGATION DATA

Field investigations were not conducted as part of this PSI. Data from previous investigations, when
available, were used in the assessment process.
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APPENDIX A
AIR EMISSIONS INFORMATION
(Source: Jefferson Proving Ground, Environmental Office)

IPG-PSLrev TORAAS3



JUN-23-1993 13:41 FROM  JPG RESOURCE MGMT 0 P.82

INDIANA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT

We make Indiana a cleaner, healthier place to live

Evan Bayh 105 Suuth Meridian Sureet
Cavernar P.O. Bux 8015
Indianapolis, Indians 46206-8015
Kathy Proaser Tehephone 317-232-8603
Commissioner Environmental Helpline 1.500.451.6027

Jamuary 25, 1993
Certified Mail P 323 808 121

US Ammy Jefferson Proving Grounds
Righway 421
Madison, Indiana 47250-5100

Attention: P, Robitaille
Re: Amendment to Registration 077-00005

Ladies and Gentlemen:

US Army Jefferson Proving Grounds received a regiatration for thelr wood
Zired boiler on August 1, 1991. This registration included a condition
stating that the boiler would comply with the particulate matter smissions
limitacions of the incinerator rule, 326 IAC 4-2-2. This registration also
ineluded a condition stating that the boiler would comply with the particulate
matter emissions limitations of the indirect heating rule, 326 IAC 6-2.

Due to a recent ruling by the Air Board, your registration is being
modified. The boiler will need to meet the particulate matter emission
limitation of the boiler standard, 326 IAC 6-2. Thae boiler will not need to
oeet the particulate matter amission limitation of the incinerator standagd,
This modification will serve ss » registration amendment.

All other registration conditions shall remain in effsct.

Sincerely,

Paul Dubenetzky,
Permits Branch
Office of Air Management

drp

cc: Jefferson County Health Department
Air Compliance Section
Enforcement Section - DD

Data Support Section

An Equal Oppuriuniy Employer
Frinied on Heeyeicd Foper
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INDIANA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT

—— - —————— —
109 South Meridian Strest
PO. Box 6015

Indianapolis  46206-6015
Telephone  317/232.8603

AUG 011391

CERTIFIED MAry P 124 435 568

U.S. Armmy Jefferson Proving Ground
HWY 421
Madison, Indiana 47250-5100

- Attention: Ma. P. Robitaille
-

Re: Exempt Construction
and Operation Status
of Incinerator Change
Jeffaerson County
I No. 077-00005

Daar Ms. Robitaille:

Jeffarson Proving Ground's application has been reviewsd., Based con the
data submitted and the provisions in Section 1 of 326 IAC 2-1, it has bean
detarmined that the following, to be located Madison, Indiana is classified aa
axempt: incinaration of wood scrap in the existing Plibrico incinerator. The
type of wood scrap burned will not increase emissions from their current levels,
and the potential toc emit is unchanged.

Pursuant to 326 IAC 2-1-4 (e} (Réquirement for stack testing to prove
compliance with all applicable rules) compliance stack tests shall ba performed
for particulate matter, These tests shall be performed according to 326 IAC 3-2
{Securce Sampling Procedurss, copy enclosed} using EPA Method 5. The Office of
Air Management {OAM) shall be notified of the actual test date at least two

'~ Wweeks prior to the date. A test protocol shall be submitted to the OAM 35 days
in advance of the test, and all test reports must be received by the OAM within
45 days of the completion of the testing, pursuant tc that rule. The source
shall be limitad to 0.3 pounds of particulate matter per thousand (1000) pounds
dry exhaust at 70 degrees Fahrenheit and one atmosphere pursuant to 326 IAC §~2-
2. The stack test must show compliance with this rule,

An Equsl Opportunity Employer

SR
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U. 8. Azmy Jafferson Proving Grounds
Page 2 of 2

Any change or modification which may increase the potential emissions more
than 5 pounds par hour or 25 pounds per day of particulate matter from the
equipment coverad in this letter must be approved by the Office of Air
Managemant before such change may occur.

’ Sin ly,

Paul Dubenetzky
Acting Assistant C ss
Office of Alir Management

ner

DAC

cc: Jefferson County Health Department
Alr Compliance Section
Enforcemant Section - DD
Data Management Section

TOTAL P.B4



APPENDIX B
CONSTITUENTS AND BY-PRODUCTS OF THE VARIOUS PROPELLANTS AND EXPLOSIVES
MANAGED AT JEFFERSON PROVING GROUND
(Source: Kearny, 1992.)
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Table 4-=1

Constituents and By-Products of the
Variocus Propellants and Explosives
Managed at the Jefferson Proving Ground

HAZARDOUS WASTE

NAME CHEMICAL ZTORMULA —t NUMBER
Bropellants
- Nitrocellulase Cy2H14(0R02)g04 D003
Nitroglycerin C3Hg (ONO3 ) 3 DOO3 .
Nitroguanidine HoNC (NH)NHNO, DOO3

These three primary constituents can be used singularly or in
various combinations along with metals, metallic salts, and
organic polymer binders.

Pri Explosd
Lead azide Pb(N3)z (71% Pb) D003, DOOS
Mercury Fulminate "~ HgC3N203 D003, DOOY
(7.055 Hg)
Diazodinitrophenol . HOCgH3{(NO3)3N(:N) D003
(DDNP) '
Lead styphnate CgH(NO2)3(Q3Pb) D003, DOOS
(44.2% Pb)
Tetzacene CqigH12 Doo3
Potassium CgHN4OgK D003
Dinitrobenzofuroxane
(KDNBF)
Lead CgHaNO3Pb D003, D008
Mononitzoresorcinate (57.5% Pb)
(LMNR)

Primary Ccmpositions - mixtures of primary explosives, fuels,
oxidizers and binders.

Source: Reference 103




Table 4-1

HAZARDQUS WASTE

NAME CHEMICAL FORMULA  _ID NUMBER
Fuels - Lead Pb(SCH), (64% Pb) DOOB
thiocyanate
Antimony sulfide SbySg DOO3 .
Calcium silicide Casis poc3, poot
Oxidizers -~ Potassium KC10; D003
chlorate
Ammonium Perchlorate NH4C104 poa3
Barium nitrate Ba(NO3j)2 D003, DOOS
Aliphatic Nitrate Ester
1,2,4-Butanetriol C4H7N30g 0oo3
Trinitrate (BTN) .
Diethyleneglycol C4HgO3(NO3) 5 D003
Dinitrate (DEGN)
Nitroglycerine (NG) C3Hz (ONO3 )3 D003
Nitrostarch (NS) Cy2H12(NO21g04p D003
Pentaerythyritol C(CHzNOD3} 4 Doo3
Tetranitrate (PETN)
riethylene CgH1204 2NO4 D0oG3
Glycoldinitrate (TEGN)
1,1,1-Trimethylolethane CgHgOgN3 0003
Trinitrate (TMETN)
Nitrocellulose (NC) Cy2H14(0NO31} 604 Doc3



Table 4=-1

HAZARDOQUS WASTE

NAME CHEMICAL FORMULA —iR NUMBER
Nitramines
Cyclotetramethylene- C4HgNg02 poec3
tetranitramine (HMX)
Cyclotrimethylene- C3HgNgOg Doo3
trinitramine (RDX)
Ethylenediamine CoHgN404 D003
Dinitrate (EDDN
Haleite)
Nitroguanidine (NQ) H,NC (NH) NHNO " poo3
2,4,6-Trinitrophenyl- {N09)3CgHaN(NO JCH3 D003
methylnitramine
(Tetryl)
Nitzoaromatics
Ammonium picrate NH4CgHoN207 D003
(Explosive D)
1,3-Diamino-2,4,6- CeHylgOg poe3
Trinitrobenzene (DATB)
2,2'4,4'6,6"' ~Hexani- Cq12Ng0q3 poo3
troazobenzene (HNAR)
Hexnitzrostilbene (HNS) Cq4HaNgOq 2 ‘D03
1,3,5~-Triamino~-2,4,6- CgHgNgOg Doo3
Trinitrobenzene (TATB)
2,4,6~-Trinitrotoluene (NO5 ) 3CgH3CH,y Doo3
(TNT)
Ammonium Nitrate NH 4 NO3 D003




Table 4-1

Conpositicons
Mixtures of the above
Plastic Sonded Explosive (PBEX)

Explosives (see above) and polymer binder, plasticizer, and
fuel (Aluminum or lron)

Pyrotechnics
Combination of:

Oxidizer - oxygen or fluorine

Fuel - powdered Aluminum or Magnesium

Binding Agents - resins, waxes, plastics, oils, retardants,
waterproofing, celor intensifier




Table 4-1

Bropellant Tvpe

Shemical Make-Up

Black Powder

TNT

Compesition B

PETN

Photoflash

Composition C4

RDX

Potassium Nitrate
Charcoal
Sulfur

Trinitrotoluene

80/40 Cyclctel
RDX
™T
WAX

Pentaerythrite
Tetranitrate

Ghemical Formula
Cirbon
Hydrogen

Nitrogen
Oxygen

Laminac
Lupersol, DDM
Iron Oxide

RDX :
Polysocbutylene
Motar 0il
Di-{2-Elhylhexyl)
Sebacate

{Cyclonite)
{Cyclotrimethylene-
Trinitramine)

Chemical Formula

Carbon
Hydrogen
Nitrogen
Oxygen

74.0%
15.6%
10.4%

60%
39%
17%

19.0%

2.5%
17.7%
60.8%

96.8%
3.0%
-2%

91.0%
2.1%
1.6%

5.3%

16.3%

2.7%
37.8%
43.2%



Table 4-3

13. Amatol

14. Ammonium Nitrate

Bropellant Tvoe Chemical Make-Up
8. Tetryl Trinitro-Phenylmethyl-
Nitramine
Chemical Formula
Carbon 29.3%
Hydrogen 1.7%
Nitrogen 24.4%
Oxygen 44.6%
9. TPA Incendiary Triethylaluminum
10. HMX (Homecyclonite)
{(Cycloteranamethylenms
Tetranitramine)
Chemical Formula
Carbon . 16.2%
Hydrogen 2.7%
Nitrogen 37.9%
Oxygen 43,2%
11. Lead Azide Chemical Formula
Nitrogen 28.8%
Lead 71.2%
12. Lead Styphnate Qhemical Formula
Carbon 15.4%
Hydrogen .65%
Nitrogen 9.0%
Oxygen 30.8%
Lead 44.2%

Ammonium Nitrate TNT

Chemical Foymula

Nitrogen 35y
Hydrogen 5%
Oxygen 60%



Table 4-1

Propeliant Tvpe Chemical Make-Up
1S. Composition A3 RDX 91%
WAX 9%
- 16. Explosive A4 RDX 97%
: WAX 3%
17. Explosive D Ammonium Picrate
Chemical Formula
Carbon 29.3%
Hydrogen 2.4%
Nitrogen 22.7%
Oxygen 45.56%
18. Haleite (EDNA) :
(Ethylene-Dinitramine)
Chemical Formula
Carben 16.0%
Hydrogen 4.0%
Nitrogen 37.3%
Oxygen 42.7%
19. HBX-1,3 & 6 RDX 39.6%
TNT 37.8%
Aluminum 17.1%
Densitizer (Comp D2) 5.0%
CACL . . 5%
20. Octol HMX 75%
TNT 235%
217. PBX RDX
Polystyrene
Dioctylphthalate
22. Pentolite 50/50 PETN 50%
TNT 50%
23. Pentolite 10/90 PETN 10%
: TNT S0%

e Y e e VI " I S — S —— —




Table 4-1

Brxopellant Tvpe Chemical Make-Up

24. Piczatol Expiosive D 52%
TNT 48%

25. Tetrytocl Tetryl
TNT

26. Torpex RDX 42%
™T 40%
Aluminum 18%

27. Triteonal Aluminum
TNT

28. Nitroglycerin Chemical Formula
Carbon 15.9%
Hydrogen 2.2%
Nitrogen 18.5%
Oxygen 63.4%

29. Nitrcguanidine (Picrate) Picrate

) o ical P ]

Carbon 11.5%
Hydrogen 3.9%
Nitrogen 53.8%
Oxygen 30.8%

30. Military Dynamite -

Medium Velocity RDX 75%

™NT 15%
Starch 5%
SAE No. 10 0il 4%
Polysobutylene 1%




Table 4-1

Bzopellant Tvpe Chemjical Make-Up
31. Military Dynamite - .
Low Velocity RDX/DYE*® 17.5%
TNT 67.8%
Tripentaery-Thritol 8.6%
Binderw» 4.1%
Cellulose Acetate 2.0%

* The dye is 96% pure 1 - Methylamino - Anthragquinome (1-MA)
used in the amcunt of .5% of the RDX mixture.

** The binder is vistac No. 1 consisting of polybutene and
Dictyseabacate.



APPENDIX C
ANALYTICAL INFORMATION
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ANALYTICAL REPORTS FROM THE SEWAGE TREATMENT PLANT
(Source: Ebasco Environmental, Inc., 1990, "Enhanced Preliminary Assessment Report: Jefferson
Proving Ground, Indiana,” March, Appendix 4.)
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ENVIRONMENTAL CONS:ILTANTS, INC.
131 hewman Avenye » Clarkaviie, iIndiana 47130 « Pnone (B12) 282-8481
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Prolessional Laboratory Services

Sampie Source

US Army Jefferson Proving Grnd

haboratory Report

Commander 07/17/89 Page | ¢
Attn: STEJP-EH (K. Joshi} LeoConrabo
Madison, IN 47250-5100 » 89,796 . _
Attn: Mr. Kaushik N. Joshi P.G Number 1o
DRADO38SMOS313 00713
Bilt To ) LT < e
- ~ FINANCE RCCT. OFFICER Attn: STEJP-RM-F
I  Madison, IN 472500000 . ;
Sampie Oescrmnon e Samole Troe itouum o e
Hastawater R I COMPOSITE | Sewage plant effluent
Date Collecied Date Recevedt - | Coltected By Tuneof Colleckon
06/27/89 : 06/30/89 Client 00:00
Parameter . Resuits 1 Date Analyzed i Analyst l Mathad of Analysis
o ' A
Ammonia nitrogen : 0.60 mg/1 ' 07/07/89 Rogers :Distillation
: iNesslerization
. !
Cyanide, total (CN) : (0.005 mg/1 07/10/89 Young ~~.iDigtillation/
: ~ Colorimetric
: } :
Silver, total : 0.013 mg/1 07/06/89 [sler \,‘Flmu atomic abs.
: ! ’
i |
| 1
; : { !
| ‘: :
|
i
Remarxs

;
State Certification No. M-10-1 P:m:%q,,, ,( ﬁzt/ —
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ENVIROMMENTAL CONSULTANTS. INC. L W .
391 Newmnan Avenue « Ciarksviile, iIndiana 47130 « Phore (87 2] 282-8441
i e - ST ’“.”'_." - . Prof o .Servu:es
eport
Semene Sowrce US Army Jeafferson Proving 6rnd D.storatory R P
Commander 07/19!39 Pue i
Rttn: STEJP-EH (K. Joshik Lab Con e
Madison, IN 47250~-5100 ) 90, 217 thru 80,219
Rttn: Mr. Kaushik N. Joshi -
P . Numbee Jo0 PUO?J,:‘
Bl To : . . . Cowes ~ ey -
_ e FINANCE ACCT. OFFICER Attn: STEJP-RM~F .
Ve Z‘ T Hadism., IN 472500000 _‘3‘§ o g
C ke . ‘ _. P .!..-.:1:":..‘
Sewage Plant Efflusnt - ls""S'-‘. ’ﬁ'a mtm ‘Bample identification gim b!lou
6970k sa | 07/07/88 |° “’i:hent ! e °°“o’8"':oo' b
Parameter | Resits Date Anstyzed  * Anslyst i Mathod of Anslysis
- E.C.1. #90,217 *
Sample ¥2R , ‘ - o e
Ammonia nitrogen ; {0. 10 mg/1 07/13/789 Rogers Distillation
i ~ : Nesslerization
; N .
E.C.1. #90,218 ~
Sauple #2C AN 3
Cyanide, total (CN) t0.005 mg/1 07/13/89 Younp Digtillation/
| Lolorimetric
E.C.I. #90,219 | * 5
Sample #25 | : :
Silver, total f 0.009 mg/1 07/13/89 1Isler Flame atomic abs.
i j
z % ‘

Rematks

State Certification No. M-10-1
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HdeﬂxmﬂLaxnmnyewmes
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e

Samoie Source
US Army Jefferson Proving Grnd
Commander
Attny STEJP-EH (K. Joshi}
Madison, IN 4&7250-5100
Attn: M. HKaushik N. Joshi

Bl Tp .
: "@ F'INRNCE RCCT. QFFICER

Eew - s -

L,'aboratory Report -

07/21 1‘89

Lan Cantros Mo
3 90,608 thru 50,810

007137

Pace 1 <!

.0 Numpet

Attn: STEJP-RM—F

~4 : Madison, IN 47250-0000
Descnonon - Samcie T : Locat ' i
u'astmtww . , ‘ ”‘%‘i ﬁeﬂ CGMPDSIng Sa:ple identification given below
DateCotlected " | Date Recarved otiacteq B Torroe cf Cotiecton
07789 e 07/13/89 {C Tlient e 0100
Pacamvater ; Rasults ; Dats Analyzed Anatyst ‘ Mathod of Anslysis
- E.C.1. #90,608 o ] '
Plant Effluent #3C g i :
Cyanide, total (CN) © €0.005 mg/l | 07/14/8% Young iDistillation/
: . .Lolorimetric
E.C.1. #90,609 3 :
Plant Effluent #3N - } \ ;
Ammonia nitrogen oo €0.10 mg/1 i 07/13/83 Rogers ‘Distillation
: } iNesslerization
E.C.1. #50,610 : i
Plant Effluent 435 : :
Silver, total 0.004 mg/l | 07/19/89 Isler ‘Flame atomic abs.
i

Remams

State Certification No. M-10-1
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INVIBNMENTAL TOINSULTANTS, INC,
351 Newman Avenue » Clarkswile, indiana 47130 » Fnone (912) 282-8483

- | SIMWEELIERP L .
- \ Gonsult

— N - [T
T s —— | — | - T m ———
o

mohs&onmlgmnﬁmmy.,

- . — — —— .
— r"a——ol 3 . e ———

ampie Source Laboratory Repont
US Army Jefferson Proving Gend ate
Commander 07/28/89 Page I o .
Attn: STEJP-EH (K. JoshiT Lab Cantret tin R—_— —
Madison, IN 47250-5100 ) 90,575 thru 90,977
Attn: Mr., Kaushik N. Joshi I " N
’ © “ggtM-0532 0 N607137
BTy - : : - : el
~=“§ ~ FINANCE ACCT. OFFICER Attn: STEJP-RM~F o
“{m"*’ - Madison, IN 47250-0000 R
Samote Descriotion : SsmieTyoe Locavon o PRLEENCEES
27 Hastewater ‘ ; GRAB . | Sample identification given below -~ :*
Dute Collecied Date Receivad Coltecied By Tima ol Colecuzn ’ -
. 07=-19-89 ' 07/20/8% [ Client 00:00
Paramater - Results ' Date Analyzed Ansiyst Mathod of Anaiysis
E.C.I1. #%0,975 : f
4R-Sewage Treatment Plant ‘ |
Ammonia nitrogen ; {0, 40 mg/1l | 07/20/83 Rogers .Distillation
: l ~. ! ‘Nesslerization
i ~
E.C.1. #50,976 ‘ \\\\
4C-Sewane Treatment plant ; . o .
Cyanide, total {(CN} B 0. 007 mg/l 07/20/8% Noung ‘Distillation/
i Colorimetric
E.C.1. #90,977
45~-Sewage Treatment Plant !
Silver, total : 0.008 mg/1 07/24/89 Isler Flame atomic abs.

b o A S G
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e
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WF ey T daar

bmfesswna( thorator? Semces s ij,_; )
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- q"*u St by e L y
gt ' T Laboratory Report
us frwy Jlffemn vainy Br-nd . '
Commander . . 08/08/89 " Page § of
Attn: STEJP-EH (K. Joshil" Lab Control Mg T
Madison, IN 47250-5100 ) 91,3252 thruy 51,3%5
Attn: Mr. Kaushik N. Joshi F.O. Nymder ab No. ‘
aB-H—GSBZ 007137
19" TH e e Srpas Dafine o v
Daihe ’ﬁfrguag&g IACCT. or-'r-'x Attn: smp-»an—-:: *" -
e . “brv.‘-:?gf’t a—— R e m S ’ "H""’"'! '“. l,‘,"
S ST :"xﬁ"» Sy o o Hadzson., IN "47850:?000’
Sample Description v h T K PR sm - ..' . :' “a¢ ‘".‘ 1.:‘ ;ﬂ-:‘:"; ";;‘,"S‘i"‘"‘" Wﬂ )
untmnrifi:w« : . 24 HR COMPOSITE s-.pn identification given balon .“3»; L
- JCRE et * L J&."—“Mh M [ G Y amgbi‘@ WA *""
Data Cotiactws '-;: ppm . thnrl SR . =
07/25/8‘3}:- ] & owzwas BT Tiient . 3
Parernstor {M Date Aasiyzed
E.C.I. #31,3%3 i
SR ! -
Ammonia nitrogen : (0. 40 wg/1 07/27/83 Distillation
N1 Nesslerization
s : !
E.C.I. #91,35% !
5(C) \ | N , .
Cyanide, total (CN) " 0.008 my /1 07731789 Young Distillation/
Colorimetric
E.C, 1., #391,355
2 4-) :
Silver, total 0.007 mg/1 ° 08/01/89 Isler Flame atomic abs.
!
B R i
1 f , |
a | , z

4mh

State Certification No. M-10-1

SR
Mm,ﬁ///%o;am




LIVIRSNIAENTAL CONSULTANTS, INC.
__391 Newman Avenue . Clarksville, Indisna 47130 . Phone (E12] 282-8481

T EAVITOnIneI
ra:a T

Ignsi

Remarcs

R s S ————— e et
e e b Y & Prnfumnal Lahurnor\r Samcu a5
Samoie Sourcs ' Laboratory Report :
US Army Jefferson Proving Grnd
Commander o __ oB/24/89 ey ¢
Rttn: STEJP-EH (K. Joshi) L0 Contres Na.
Madison, IN 47250-5100 b 92.136 thru 92,138
Attn: Mr, Kaushik N. Joshi P.O. Number Job No.
007137
8illTo: --;-;; 5. . E o B Ba Jienter dumer, o ,-,.':-.- R
- ¥ oy e FINRNBE HCCT tFFIEH Attm STEJP-RM-F - i _h e o N
B *e meyar -r i L e A T
i son" 0=0000 = " J4y W Al Gr e
stas ) Mi -zu'-‘!f ‘m . at. oy v 1‘ E— -.ﬁ.?!,f‘%%
SELL | SememType e | R g ChL AT PR
o, | 2V coRORTIE " Sample fdentitioakion given Beite
= - “" e "‘I ‘; Te A mdcﬂll-ll’ L .,l ‘:': £ i,;'.“‘i'_
o 08/10!89 ‘Client ‘,_-."_7 & % _.!20:“00 . ;;_' £¥ ¢ Uhies
|n-u- |Cate Ansivesd ! Anaiywt Wt of Asatree
Eo c. I. .92‘ 135 ! |
Sample #R - A iR | R
Ammonia nitrogen b (0.4 wg/] 08/11/89 Rogers Distillation
h — ..|Nesslerization
|
- .;sa, 137\ |
Cyanide, total (CN) ! 0.005 mg/1 08711789 Young Distillation/
£ Colorimetric
E.C.I. #92,138 :
Sample #S5 !
Silver, total 0.039 mg/1 08/14/89 Isler Flame atomic abs.
e |

e AT T min

State Certification No. M-10-1



ENVIRONMENTAL CONSULiaiatd, INC.
291 Newman Avenue « Clartsviile, indiana 47130 . Phone (B10] T82-844%

onsultants

l Gl W AR OPARA R F SRR A
i '

" - > o
— ———+ ¢ -

oo Lk

».-.._..".-_.--—‘. "‘- -

LT t'?r:fe:smnal Laboratory Services

- LY S

* v e —

P o "t) ;e"'

PR

-US Ar:y Jafferson Dmmg Gr'nd
Commander

fAttn: STEJP—EH (K.
Madison,
Attn: Mr.

Joshi)*
IN- 47250-5100
Kaushik N.

Joshi

S

.Af:

,oa-1s—,ag; N

Purameter ,M

E.C.I. #92,537
STP sffluent Sample #7A .
Ammonia nitrogen

\.

0.35 ag/l

“E.C.1. #92,59
STP\uffluent Sample #7S

levcr, total 0,012 mg/1l

E.C.I. #92,599
STP effluent Sample #7C

Cyanide, total (CN) 0.010 mg/1

[emarks

& e

Vi8S Attns, STEJD—RM-F I

}j Hadzm, m 47250—0000

08/16/89

08/24/89

: 08/17/89

Laboratory Report

. oa/zsms Pagey 9

Lao Cantrol M.

b 92,597 thru 92,599

PO, Number Jab No.
as—n—osza 0071357

--Q,o

:s,n

‘-...
-a“

Rogers Distillation
Nesslerization

| N

Isler Flane atomic abs.
1
|

| |

Young Distillation/

: Colorimetric

i

t
3
i !
| .
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ENVIRONMENT2 . SONSULT T o

- GREW AL WSEAEEECIANGA

391 Newmsn Awnus « Clarkswiie, indians 47130 « Phomwe (812 282-8481

o - - s A——— > -
e o

o oo i i S —— b ST W5 I——— oo -
p—.

p—

v ——————

ot

=" ’;' A ] owusmnal hhmtonf Sem:es

AT ’ Laboratory Report
US Army Jefferson Proving Grend
Commander 09/01/89 Page 1 o
Rttn: STEJP-EH (K. Joshil)* s Cawano C
Madison, IN' 47250~-5{00 p 83,228 thru 83,230
Attn: Mr. Kaushik N. Joshi
. . ro. 'é“g'”.ﬁ..osza . Jougﬁ7137
oo T Y e e T
_~§?&-«1~h‘v’é.. |FINANCE ACCT. OFFICER:- A Attni STEJP=ANF; R e 2 -
Tn,} v =
- Sany - e 1’«1 LA z
L%, sWate ‘( Sﬂple idlgt_{ficaticn gwen bolou
‘f”.’!‘“. = PR TR . X - -(..... A.s‘ -
-oafaams ~ i i, Kt ] S
RIS R SRSE S, ,,0' * 4..'\...‘.:‘:»". ot (.-1 vain
Pornmeter Deate Anslvend
E.C. 1. .’93‘22& i . - 3
Sewer Treatment Plante Eff.98R - - s D - - s s
Rmmonia nitrogen 0. 46 myg/l 08/23/83 Rogers Distillation
™ Nesslerization
E.C.1. 493,229
\_ ‘Sewer Treatwent Plante Eff.#8s ] ‘ ;
Silver, total 0.007 mpg/l 0B/24/89 Isler Fla-e atomic abs.
% i
E.C.I. #33,230 |
Sewer Treatment Plante Eff.#8C ; '
Cyanide, total (CN) 0.006 mg/1 08/25/89 Young Distillation/
! Colorimetric

Remares
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251 Newmen Avenue « Clarksville, indiana 47130 « Phone (§12) 282-8481 ( ﬁ hﬁ [ {F ] E
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Professional Laboratory Sesvices

- . P
- . - - P . - .

——— fa— — v
. - P . . [

Samele Source L ' Laboratory Report
US Army Jefferson Proving 6rnd Dets
Commander . 11/14/8% Page 3 ©
Attn: STEJIP-EM (K. Joshid Lab Controt No
Madisan, IR 47250-5100 P s6,882 thru 96,864
Attn: Mr. Kaushik N. Joshi . £.0. Numoer Jot No,
89-m-2532 ' ea7is
:mm: . wgm . . . - .- e e L e ) -
- FINRNCE RCCT. OFFICER o Attn: sre.:p-nn-;-
. ) S . . o “‘f") [ N L \*v' v,x *
o L nmiscn, m 4783&-—3%0 o .
-mm - ¥ ﬁ«*‘i’% m‘wgpnxq,-um- wsmew e e
5. Wastewater GRAB _ 4‘3‘7;,,_. %Sli'ple !dentiﬂt:aticn glm below ;.
"Data Collecred : TSy Time of Coleation =7 70 T e
T10/11/89 ent” | ool eeee (3o A
Perameter ! : iwum
4 i 1
E.C.1. #96,882 1 % . ; ! - -
Sample #9 (M) - - ——— b y - R —
RAmmonia nitrogen i .42 ng/l P 11/081/89 iﬂogon iDistillation
4 R .
i o t | ENtuemz»r-xz.m:ima
t .
E.C.I. #96,863 2 | ;
Sample #9 (C) o i % , |
Cyanide, total (CN) i {0, 205 mg/1 ‘ 11713783 Young 1915’011134:1011{
| i E !Colorimetric
] l ) .
E.C.1. %96,864 ! : !
Sample #9 (S) f : :
Silver, total ' 2.095 mg/1 ' 10/18/89 Morton i Flame atomic abs.

Remnarks

IR
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] CAHIV AL URARERZANRE
9 M-wman Avenue » Clarksvilie, indians 47130 . Phone (512) 782-842; o -
. . La T ‘ meessmnai Labaratory Servuces
“?
Sameie Source : Laboratory Report
US Army Jefferson Proving Grnd ' Oave Page .
Commander . ‘ R § Y4\ 74 - S SO
Attn: STEJP-EH (K. Joshi) lfDCW'ﬂM-
Madison, IN 47250-Si0R T .._87,953 thru 97,957
Attn: Mr, Kaushik N. Joshi . PC. Number Jot No.
83-90-M-0a373 eari3
Bill Yo: J W - o '.'f;f?';‘: )
FINANCE ACCT. OFFICER Attn: STEJP-RM—F a
e e o ' R Sy ' LRI
R Madison, IN 47250-2020Q K R
Smolnbmm s.me "‘*.i‘. Locetion - ST Lo mrese s ;
Sludge -}. . GRAR 7 X Sample ment!ficatlon g:nn belou [
Date Catie=ed . . o . ‘ .‘ ¢ }.". thmdlv ;‘w L 5: T. '-- 2 mg’m : -3 T S u.t ‘f‘“.“ N
-09-28-89 ° Tt 1es24rs89 Client =~ . [ oBiee -
Purseneter | ! Date Anslveed | Analye: IW-!W
| E.C.I. 897,953 L a | |
Sample #1 ‘ ﬁ ‘ i ;
EPA EXTRACTION PROCEDURE PERFORMED | 10/30/89 Wick | SW-846 Test Methods
; : ! Evaluating Solid Wa
. . ’ ! . A
E- C- I. '97’ 353 M X i \
Sample #1 i : . ; o : “ v
Silver (leachate) : ‘2.008 mg/l . 11/08/89 fMo:*c:-h i Flame atomic abs.
E.C.I. #97,95%
Sample #2 ‘
EPA EXTRACTION PROCEDURE F‘ERFORMED 1a/30/83% Vick SH-846 Test Methods
Evaluating Solid Wa
E.C.I. #97,954
Sample #2
Silver (leachate) Q.214 mg/l 11/08/89 Morton Flame atomic abs.
E.C.I. #37,333
Sample #3
EPA EXTRACTION FROCEDURE PERFORMED 1a/30/89 Vick SW-846 Test Methods
Evaluating Solid Wa
\ermarks

o ) .
N— — 77
State Certification No. M-10-1 /By MJ ( S AN



M CMENTAL L7 W TANTS, INC
35 Newman Avenua . Clarksville, indisns 47130 . Phone (B12) 282-848!

b | CSZEVRAUSRABABAZIDGAL

——

— ozl —— e
e - - " a— 5 - - . e pmr—
3" T T ",:..._.]___..... v I

Proiesswnal Lahoratory Semces

c—
. SR HRA M . . B
. N

Semole Sourca Laboratory Reportt
US Army Jefferson Praving Grnd Date  pace of
Commander . 11/10/89 " e
Attn: STEJFP—EH (K. Joshi) Lan Cermzt e
Madison, IN 47252-5103 . 87,353 theu 97,957
Attn: Mr, Kaushik N. Joshi . P.O. Number Joti No.
Q3-SR0 M-0033 0713°
X . -5
- FINANCE ACCT. OFFICER Attn: STEJP-RM-F
ﬁé.,af$7;/ - ' o nadxscn, IN . 47’50-0@@0 . ',‘
> Sludge - . .- RS tu..-»“;; 3‘ GRﬂB P IﬂSanple identificatxon qivun below E
‘Date Coliected Dita Recoived . WB\' HOOLYY - Time of Collaction » ™" -
®9-28-89 10724789 | .7 Client . e0:00 - -
Paramerer ' Rawwies ! Date Anstyzed Anaivat ' Methed of Anaiysis
E.C.I. #37,955 ” ‘ |
Sample 43 ) ! :
Silver (leachate) 0.009 mg/1 : 11/08/89 Morton Flame atomic abs.
E.C.I. #37,956 i ' “ \
Sample #4 i : ; , - ,i
EPA EITRQCTIDN PROCEDURE PERFURMED . 10/25/89 Weldon :SH-GAS Test Methods

. ' ‘Evaluating Solid Hs
i

E.C.1. #97,956 | : 5
Sample #4 :

Silver (leachate) 2.9207 mg/l 10/31/89 lIsler Flame atomic abs.

= E.C.l. %37,957

Sample #5 .
EPA EXTRRCTION PROCEDURE PERFDRHED 18/25/89 Weldon SW-846 Test Methods
Evaluating Solid Wz
E.C.I. #37,957
Sample #%S
Silver (leachate) Q.28 mg/sl 1a/31/89 Isler Flame atomic abs.

Rermnaras
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Cuemcar Service LasosaTory, Inc |

P.0. BOX 1584 ¢ JEFPERIONVILLE, INDIANA 47130 @ {812) 2020259 --= - =

L‘aboratory Report

FROA: Contracting Division DATE: 9/9/87
: USA Jafferson Proving Ground ' .
Madison, IN 47250-5100 SAMPLE DESCRIPTION: .

Grab Sample of sludge, Sewags
Treatment Plant, I.D. {#/F-3
7/8/87

DATE RECEIveD: 8/13/87

PUKCHASE ORDER NO.. °PC #0319 .. CSL NO.: A 227

EP Toxicity for Silver - mg/l <£ .05

LLMARKS:

oy A

¢ 1
REVIEWED BY: sl b = _




Cusmicar Sexvice  Lanoratory, Inc

P.0. BOX 1586 & JEFFERIONVILLE, INDIANA 47130 ® (312} 282-1359 IO m TS

Laboratory Report

FROM: Contracting Division

USA Jefferson Proving Grouand
Madison, IN 47250-5100

PURCHASE ORDER NO.. pc #0319

DATE: 9/9/87

SAMPLE DESCRIPTION: .
Grab Sample of .sludge, Sewag

Treatment Plant, I.D. #F-3
7/8/87 '
DATE RECEIVED: 8/13/87

CSL NQ.: & 228

EP Toxicity for Silver - mg/l

<.05

LRV LT N

dEMARKS:




Cusacar _ Sezvice  Lanor

CEEI==moi oo - pg, BOK 1384 @ JEFFERSONVILLE, INDIANA (7130 @ (812 202.135¢

ORY. INC.

Laboratory ﬁeport

FROM: Contracting Division
. USA Jefferson Proving Ground
Madison, IN &47250~5100

PURCHASE ORDER NO.: "PC #0319

DATE: 9/9/87

SAMPLE DESCRIPTION: .
Grab Sample of sludge, Sewage

Treatment Plant, I.D. #F-3
7/8/87
DATE eecriven: B8/13/87

CSL NO: A 227

EP Toxicity for Silver - mg/l £.05

EMARKS:

.-, .

KEVIEWLD BY. ixluiz




" Cuewcar,  Sexvice  Lasozarony, Inc

e iS5~ P BOK 1586 & JEFFERSONVILLE, INDIANA 47130 (833} 283-128y ——= T -

Laboratory Report

-

FROM; Contracting Division DATE: g9/9/87
USA Jefferson Proving Ground ,
Hadison, IN 47250-5100 SAMPLE DESCRIPTION: .

Grab Sample of sludge, Sewage
Treatment Plant, I.D. #F-3
, 7/8/87
- DATE RECEIVED: 8/13/87

PUKCHASE ORDER NO.: pc #0319 ' CSL NO.: A 228

EP Toxiciry for Silver - mg/l ‘< .05

KEMARKS

A" L BPITTT



CHEMICAL DATA FOR REMEDIAL INVESTIGATION SAMPLES:
JULY 1988 CHEMICAL DATA
(Source: ESE (Environmental Science and Engineering, Inc., 1989), "Remedial Investigation at
Jefferson Proving Ground,” Technical Report AO11, June., Appendix L)
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BUILDING 333 ASH ANALYSIS
(Source: Jefferson Proving Ground, Environmental Office.)
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4.0 LABORATORY ANALYSIS
4.1 Methods

The A.D. Little analytical laboratory performed all analyses in accordance with the
USATHAMA Quality Assurance Program. The analyses methods and sampie containers used
for JPG are presented in the SSSA (Appendix A).

4.2 Resuits
4.2.1 Entrance Streams

The chemical analysis program for 9 enmance streams at JPG consisted of the analysis of water
and sediment samples. These samples were analyzed for 6 herbicides and total uranium (Table
1). Complete analytical resuits are listed in Appendix C. No contamination was detected in the
entrance streams for the limited suite of analytes. These results indicate that none of the
analytes tested are entering JPG at detectable levels in the surface water.

4.2.2 Exit Streams

The chemical analysis program for exit streams at JPG consisted of analysis of water and
sediment samples. These samples were analyzed for herbicides, explosive compounds, Target
Compound List (TCL) metals (water sample analysis included both dissolved and total metals
analyses), total uranium, and cyanide (Table 2). A complete list of analytical resuits is included
in Appendix C. ' ’ o

Two metals, silver and mercury, were found in the exit stream water and sediment samples.
Silver was found in EX1 (Harberts Creek) at 1.38 g/l in the water and 1.46 ug/g in the
sediment, Naturaily Occurring silver in the earths crust ranges from 0.12 to 0.27 ug/g. Thus,
the concentrations of silver detected in these sediment samples are clearly anomalous, but not
extreme. Harberts Creek receives discharge from the on-site photographic laboratory. Prior to
1980, photographic processing chemicals used at this facility contained silver. Thus, the
detected silver is likely the result of this discharge. The EPA MCL for silver in water is 0.05
mg/l (S0 ug/l). The detected silver concentration in the water of Harberts Creek does not
exceed the MCL. There are no regulatory criteria available for silver in soil. However, there
may be areas along Harberts Creek with much higher silver concentrations in sediment; which
represent potential sources for off-site surface water transport. It is recommended that
additional sediment samples be taken aiong Harberts Creek upstream from EX1 to above the
photographic laboratory discharge point in order to characterize the silver concentrations in the
sediments. Surface water sampies shouid also be taken at each sediment sample location. Since

Harberts Creek originates on JPG there is no potental for other upstream (off-site) sources of
silver.

Mercury was found in surface water from 4 of the 18 exit stream points and in 2 of the
sediment sampies (Appendix C). The presence of mercury may indicate that mercury fulminate
is present in the related streams. Mercury fulminate (Hg(CNO),) is used in expiosive caps and
detonators for military ordnance. Ordnance conuaining mercury fulminate may have ianded in
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or near the streams during ordnance testing resulung in elevated mercury concentrations.
Mercury concentrations found in filtered and unfiltered water samples, respectively are as
follows: EX1 (2.6 ug/l and 2.73 ug/l), EX12 (undetected and 1.62 ug/l), EX15 (1.44 ug/l and
150 ug/l), and EX17 (undetected and 2.5 ug/l). Mercury concentrauons at EX1 (Harberts
Creek), EX15 (Rush Branch of Graham Creek), and EX17 (Otter Creek) exceeded the EPA
MCL value of 0.002 mg/!l (2 xg/1) and are a potential concemn. The source for mercury in exit
streams surface water is not well defined. Thus, additional sampling of these exit streams is
recommended to verify the presence of mercury. Also, any related entrance streams should be
sampled for mercury to determine if the source is on the facility or is an off-site source.

Mercury concentrations in sediments were detected at 0.601 ug/g and 0.347 ug/g at EX1 and
EX3, respectively. There are no established regulatory criteria for acceptable levels of mercury
in_sediments; however, the average crustal abundance of naturally occurring mercury ranges
from 0.046 pg/g to 0.33 ug/g; thus, mercury in sediments is not considered significant at the
concentrations detected at EX1 and EX3. However, sediments should be sampled and analyzed
for mercury along with the surface water at EX1, EX15, and EX17.

Arsenic was found in every exit stream sediment sample; however, it was not detected in the
surface water and was not tested for in the entrance stream samples. The concentrations ranged
from 1.2 to 8.8 ug/g. Naturally occurring arsenic in rocks of the earths crust averages between
1.8 and 9.0 ug/g. The pervasiveness and relatively low concentrations of arsenic in the stream
sediments indicate that the arsenic is most likely naturally occurring. Thus, even though arsenic
is a toxic element, the lack of detectable arsenic in the surface water indicates that there is little
potential for ingestion of arsenic and no additional sampling is recommended for arsenic in
surface streams. It is recommended, however, that the sediment samples from entrance samples

be re-analyzed for metals to include arsenic in order to confirm that the arsenic is naturally
occurring.

Cyanide (CN") was found in the surface water at EXS (unnamed tributary to Middle Fork
Creek). The concentration of cyanide was 7.56 ug/l. One possible source of cyanide is
recognized as the dissolution of mercury fulminate (Hg(CNQ),). Detonation of mercury
fulminate releases toxic gases of Hg, CN', and NOx. Cyanide is also often found related to
increased nitrogen contamination associated with water affected by waste disposal (Hem, 1989).
It is possible that sludge from the wastewater treatment plant on JPG was disposed of in or near
this stream. Cyanide was used in the Pako Unit (for film processing) at the Photographic
laboratory. JPG switched film processes in 1980 to eliminate the use of cyanide; however,
prior to {980, film processing sludge was applied to the land at numerots locations. Cyanide
from the sludge may have leached into the water of this stream. The proposed EPA MCL value
for cyanide is 0.2 mg/l (200 ug/l). This is not an enforceable standard, but is useful as a basis
for evaluauon. The detected cyanide contamination in this stream does not exceed the proposed
MCL,; however, additional sampling of the stream should be considered in order to determine

the source of cyanide and to determine if higher concentrations are present upstream of the exit
point.

Nitrate was found in sediment sampies taken from 5 of the 18 exit streams. Nitrate may have
come from unexploded or partially exploded ordnance, which landed in or near the streams. It

may also be related to leaching of wastewater treatment plant sludge or runoff of fertilizers
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from agricuitural fields upstream of JPG. The concentradons detected in stream sediments
were: EX3 (5.8 ug/g), EX4 (7.04 pg/g), EX10 (4.99 pg/g and 5.16 ug/g), EX11 (7.02 ug/g),
and EX18 (5.79 ug/g). There is no regulatory limit vaiue available for nitrate in soils. and
because eievated concentrations of nitrate were not detected in the surtace water, no additional
nitrate sampling is recommended.

4.2.3 Gate 19 Landfill Groundwater

Analysis of the G19 Landfill groundwater samples included analyses of groundwater samples for
target compound list volatiles, semi-volatiles, and target compound list metals. Table 3
summarizes the anaiytes tested for in the groundwater. Complete analytical results are included
in Appendix C.

Two volatile organic compounds, Methylene Chloride (CH,Cl,) and acetone (C;H,O) were
detected in the monitoring wells at Gate 19 Landfill. Methylene Chloride was detected in all of
the G19 water samples. Sources for methylene chloride include; methylene
chloride/polyurethane residues in the landfill (Environmental Science and Engineering, Inc.,
1989), and analytical laboratory contamination. Concentrations of CH,Cl,; found in samples
ranged from 3.43 ug/l to 4.90 ug/l. Specific concentrations for each well sample are listed in
Appendix C. None of the detected concentrations exceed the EPA proposed MCL of 0.005
mg/l (5 pg/l). This standard is not enforceable, but is used as a basis for comparison.
Evidence from quality control method blanks suggests that methylene chloride detected in the
groundwater samples was actually a laboratory contaminant. The quality control method blank
concentrations ranged from 4.10 ug/l to 7.60 ug/l, which is a similar range to that found in the
well samples. This relation supports a conclusion that the CH,Cl, detected in the samples does
not reflect actual CH,Cl, in the wells.

The other detected volatile organic compound, acetone, was present in 8 of the 15 wells.
Acetone sources include solvents and paints. Acetone is also a common laboratory solvent and
may represent laboratory contamination. Concentrations found in sampies from Gate 19 welis
include MW10 (6.2 ug/l}, MWI11 (6.6 ug/l), MW13 (6.1 pg/l), MWI17 (8.3 pg/l), MW2 (6.0
ug/ly, MW3 (6.3 ug/l & 7.0 ug/l), MWS (6.0 pg/l), and MW9 (5.2 ug/l). Acetone found in
the samples may be the result of field contamination of sampling equipment or samples. While
on-site at JPG, field equipment used for groundwater sampling was stored in Building 106, a
storage area provided by the facility. The building contained other non-sampling related
equipment and suppiies, thus, the sampling equipment and supplies may have been exposed to
paint vapors containing acetone. Addituonally, due to extreme cold weather during the sampling
activities, samples were labeled and packaged for shipping inside of the same building. This
represents another possible exposure time. Quality control field blanks, rinseate samples, and
trip blanks all had concentrations of acetone ranging from 5.3 ug/l to 56 ug/l, which in some
instances exceeded the concentrations found in the groundwater samples. This suggests that the
contaminauon is from a source other than the groundwater and does not indicate acetone
contamination in the monitoring wells.

The only semi-volatile organic compound detected in groundwater samples collected from the
landfill was a phthalate. The A.D. Little analytical laboratory was unable 1o determine the

exact phthalate detected. Phthalates are orten assoctated with plasticizers. thus a likeiv source is
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the PVC plastic pipe used to construct the monitoring wells. Only the groundwater sample
from MW7 contained a concenmation of phthalate (5 ug/l), which exceeded the EPA proposed
MCL of 0.004 mg/l (4 xg/l). This proposed MCL is not an enforceable standard but is useful
for comparison purposes. Phthalates are also common laboratory contaminants and at the levels
detected are not considered cause for concem.

Two metals, arsenic and mercury, were present in the monitoring wells. Arsenic was found in
3 monitoring wells. Considering the arsenic detected in the stream sediment samples the arsenic
may be naturally occurring. Arsenic was detected in the following wells: MW (3.5 ug/l),
MW11 (3.69 ug/l & 4.49 ug/l), and MWS5 (3.44 ug/l). These concentrations do not exceed the
MCL of 0.05 mg/l (50 ug/l) and are not a concern.

Mercury was found in 7 of the 15 monitoring wells. Mercury was selected as an analyte to
determine if mercury fulminate was present in the landfill. Mercury fulminate is used for
manufacture of caps and detonators for production of explosives in military ordnance.
Explosives may have been disposed of in the landfill, thus, representing a source of mercury
fuiminate. Mercury concentratons found in groundwater samples included: MW10 (.878 ug/l),
MWI13 (1.09 ug/l), MW2 (2.41 ug/l), MW4 (2,12 ug/D), MW5 (1.25 pg/l}, MW7 (3.16 ag/l),
and MW83-1 (1.34 ug/l). Concentrations in MW2, MW4 and MW7 exceed the MCL of 0.002
mg/l (2 ug/l). It is recommended that these monitoring wells be resampled to confirm the
presence of mercury. '

4.2.4 DU Impact Area

The chemical analysis program for the DU Impact area at JPG consisted of analysis for
explosives (Table 4). Compiete analyticai results are included in Appendix C.

Two explosives, Octahydro-,1,3,5,7-tetranitro-1,3,5, 7-tetrazocine (HMX) and Hexahydro-1,3,5-
trinitro-1,3,5-triazine (RDX), were present in one monitoring well, MW2. The source for these
explosives is most likely from unexploded or partially exploded ordnance. The explosives have
apparently leached into the groundwater in the vicinity of MW2. The concentrations of the
explosives are HMX 0.779 ug/l, and RDX 0.452 pg/l. Federal drinking water standards have
not been determined for HMX and RDX. Further investigation is recommended. Two
monitoring wells should be installed near MW2, one upgradient and one downgradient of MW?2,
The wells will be used to establish groundwater flow gradients, define the extent of
contamination, and to identify the source of the contamination.

3.0 CONCLUSIONS AND RECOMMENDATIONS
3.1 Entrance and Exit Streams

Analvtical data acquired from the entrance streams did not include all of the analvtes tested for
in the exit streams. Available entrance stream results indicate that no detectable contamination
has been released into the water or sediment upstream of the facility. It is recommended,
however, that the entrance streams (EN1, EN2, EN3, EN4, and EN9) related to exit streams
EXI, EX15, and EX17, which contained mercury contaminaton above the MCL, be sampled
for metals to determine if mercury is entening the streams from a source upstream of JPG.
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Sampies should also be collected from widely spaced points along these streams upstream of the
exit points in order to determine the source of the contaminaton. Both sediment and water
samples should be collected.

The other chemical of concern that exceeded the federal criteria’ in an exit stream was silver,
found at EX1. It is recommended that additional water and sediment samples be taken along
Harberts Creek upstream from EX1 to above the photographic laboratory discharge point to
locate the potential sources of the silver contamination.

The detected cyanide contamination at EXS does not €xceed the proposed MCL; however,
additional sampling of the stream water should be considered to determine the source of cyanide
and to determine if higher concentrations are present upstream of the exit point.

The detected arsenic in sediment samples of exit streams is most likely due to background levels
of arsenic in the rocks; however, it is recommended that the sediment samples already collected
from the entrance streams be tested for arsenic ta confirm this assumption.

5.2 Gate 19 Landfill Groundwater Monitoring

Mercury at the Gate 19 Landfill exceeded federal criteria in wells MW2, MW4, and MW7. It
is recommended that these wells be resampled to confirm the presence of mercury in the
groundwater, :

5.3 DU Impact Area

Concentrations of HMX and RDX explosives were detected in MW2 at the DU Impact area.
Consequently, additional investigations are recommended at the site. Two monitoring wells
should be installed near MW2, one upgradient and one downgradient of MW2. The purpose of
the wells will be to establish groundwater flow gradients, and to help define the extent source of
the contamination.
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through wells MW-11, MW-07, 83-3, MW-02, MW-05, and terminates at
location 81-4 (near the sourthwest corner of the CGate 19 Landfill). The
land surface topography generally reflects the underlying surface of the
badrock, which dips to the north and south towards the two creeks that
flow west along the nerth and south sides of the landfill. There is a
small depression or scarp in the bedrock near MW-02. The Glacial Till
thins towards the creeks from its maximum thickness of approximacely 13
ft between wells MW-07 and 83-3. The groundwater level is below the
surface of the bedrock and its surface is flat wich a slight steepening
slope towards the two bordering creeks. The groundwater level change

berween the July 1988 and October 1988 sampling efforts was minimal.

Cross Section B-B' (Fig. 4.2-4) is also oriented approximately north to
south. Secrion B-B' originates at well 83-2 (located north of the
land£fill), runs through MW-12 (located within the central area of the
landfill), and rerminates at MW-04, on the southeast corner of the
landfill. 1In chis seccion, the surface of the bedrock dips to the
norcth, with the angle of dip decreasing in the down-dip direction. The
land surface topography mimics the bedrock surface but has a shallower
slope; therefore, the Glacial Till thickens to the north. The
groundwater level also slopes to the north, but with a shallower dip
than the bedrock or land surface. The groundwater surface lies below
the bedrock surface until it emerges into the overlying till between
wells MW-12 and 83-2. The groundwater level did noct appreciably change

between the July 1988 and October sampling efforcs.

Geologic Cross Section (-C* (Fig. 4.2-5) is oriented roughly
perpendicular to Sections A-A’ and B-B’, approximately east to west.
Section C-C’ originates at well 81l-1 (located east of the Gate 19
Landfill), runs through MW-17, MW-12, MW-13, MW-10 {(located wichin the

lancdfill), and terminates at MW-05 {located along the southwestern edge
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of the landfill), The land surface ctopography slopes away from the
highest elevations in the center of the landfill to the landfill edges.
The land surface begins a gradual rise to the east from a slight
depression in the vicinity of MW-17. This depression contains
approximately 2 ft of silt, probably washed from the higher parcs of the
landfill by rainfall. The surface of the bedrock is flat-lying east of
MW-12, rises approximately 2 fr at MW-13, and drops 3 ft at MW-10. (Uesc
of MW-10, the bedrock surface slopes slightly downward. The groundwater
level is flat with a slope to the east. The water level is below that
of the bedrock surface east of a point midway between MW-12 and MW-17.
West of this point, the groundwacter surface is in the Glacial Till.
Between July 1988 and October 1988, the groundwater gradient decreased
slightly.

Geologic Cross Section D-Df {Fig. 4.2-6) is composed of the three
monitor well borings drilled around Bldg. 279. It originates at MW-1l4
(located southwast of Bldg. 279), runs through MW-13 (locared next to
the solvent disposal area north of Bldg. 279), and terminares at MW-16
(located southeast of Bldg. 279). The surface topography is flac,
possibly due te its location on a surface drainage divide and the
interdiction of man. Bedrock was only encountered in MW-14, at a depth
of 40 fr. Zones of clayey gravels were encountered at varying depths in
the three borings. It is unknown whether these are discontinuocus beds
or one continuous horizon. The groundwatar levels show mounding of the
groundwater occurs in the vicinity of MW-13. This could possibly be a
result of the gravel-filled solvent dispesal areas acting as a drain for
surface water runcif, thereby creating an artificial groundwater
recharge point. The groundwater surface rose slightly between the July

1988 and Cctober 1988 sampling efforts, but did not rise a uniform

distance in the wells.

=10
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In summary, the four geologic cross sections illuscrate typical glacial
deposition. The contact between the limestone bedrock and the
heterogeneous Glacial Till is distinct and marked by a weathered and
scoured surface. The stratigraphic information identified during the
JPG subsurface investigation is consistent with that presented in the
regional literature. The geologic framework of stratigraphy has been
defined. The following section will evaluate the characteristics of the

aquifer as well as the movement of groundwater within the study areas at
JBG.

4.3 HORIZONTAL HYDRAULIC CONDUCTIVITY

The water-bearing units discussed in Sec. 4.2 are poor sources of water

-at rhe depths encountered en JPG. The porosity and permeability of

glacial till are generally very low due to the abundance of silt- and
clay-sized particles. This makes the till incapable of sustained
groundwater flow as was observed in che development and sampling of
MW-14, MW-153, and MW-16, which are screened almost wholly in the Glacial
Till. The horizonral hydraulic conductivity (K), as derived from slug
testing and analysis, for the poorly graded, compact Glacial Till ranges
from 2.12 x 10 feet per minute (ft/min) to 6.82 x 10°° ft/min with an
average value of 5.25 x 10" ft/min (Table 4.3-1). The bedrock that
underlies all of cthe study area is believed to be the Brassfield
Limestone. It is well indurated and has a very low primary porosity.
However, this aquifer has some poorly developed secondary porosity
resulting from fracturing and subsequent soluction. The range of
hydraulic conductivity values in the bedrock as measured by the slug
testing program, has been calculated to be 3.48 x 1077 fr/min to

2.41 x 107 ft/min with an average value of 1.04 x 10 fr/min.
4.4 GROUNDWATER MOVEMENT

Groundwater contour maps were constructed for the study areas on JFG

using water level data collected during the sampling efforts conducted

aw ]
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Table 4.3-1. Slug Test Data

Vell dr C 4

I1.D. Formation Slug-in Slug-out Average

MW-01 B * 1.21 x 10°¢ 3.71 x 10°%
* 7.3 x 1073

MW-09 B 5.9 x 1073 1.05 x 10°7 3.48 x 107

MW-11 B 1.87 x 107¢ 2.95 x 107¢ 2.61 x 107

MW-14 ¢ 9.46 x 1073 4.18 x 10°° 6.82 x 10°%

MW-15 G 2.12 x 10°° * 2.12 x 10°%

Note: B = wells screened in bedrock.

*Analysis of slug test data hampered due to inadequate data,

Source:

ESE, 1989.

G = wells screened in glacial till,

4=t
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in July 1988 and October 1988 (Tables 4.3-2 and 4.3-3). These contour

maps are used to determine groundwater flow directions and gradients.

Horizontal groundwacer flow can be calculated using the following

equation:
_Kdh
v n dl
where: V =« groundwater flow rate (ft/sec),
K = hydraulic conductivity (ft/min),
n = porosity (dimensionless), and
dh/dl = hydraulic gradient {(dimensionless).

It should be noted that this equation (Lohman, 1972) répresents the
average groundwater velocity in an aquifer, rather than the actual
velocity between any two points in the aquifer. Use of this equation
requires that three parameters (hydraulic gradient, porosicy, and

hydraulic conductivity) be determined.

Groundwater gradients were calculated using the groundwater contour maps

presented in Figs. 4.4-1 chrough 4.4-4.

The second parameter in the equation is porosity or, more precisely,
effective porosity. Effective porosity, or that portion of the total
saturated void space from which water can drain under the influence of
gravity, may be expected to be less than the total porosity. This is
due primarily to the adhesion of some of the water in the pore space to
soil grains by surface cension. The size of the interstitial spaces is
the primary concrolling factor im the ratio between effective porosity
and total porosicy. Porosity decreases with increases in cthe range of
grain sizes present. Porosity also is affected by the shape of the

grains, with an increase in porosity associated with an increase in the

4=13
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Table 4.3-2. Groundwater Elevation Data for JPG Monitor Wells,
July 1988

Ground Well Depth Groundwater ,
Well Elevation Elevarion to Water* Elevation Date of
I.D. (fr-msl) {(fr-msl) (£fr) (fc-msl) Measurementc
MW-01 822.7 824.82 15.01 809.81 Q7/18/88
MW-02 827.1 829.72 16.20 813.52 07/18/88
MW-03 829.3 832.17 16.24 815.93 07/18/88
MW-04 831.2 833.68 15.63 818.05 07/18/88
MW-05 826.0 828.04 14.80 813.24 07/18/88
MW-07 827.8 830.62 18.69 - 811.93 ~07/18/88
MW-09  831.0 833.40 16.66 816.76 07/18/88
MW-10 827.9 830.37 15.74 814.63 07/18/88
MW-11 821.8 | B26.65 15.10 . 811.55 07/18/88
MW-12 828.8 831.33 14.30 817.03 '07/20/88
MW-13 828.5 830.96 15.10 815.86 07/18/88
MW-14 865.2 867.78 13.90 853.88 07/18/88
MW-15 865.2 867.95 10.02 857.93 07/18/88
MW-16 864.5 867.51 13.35 BS4.16 07/18/88
MW-17 826.0 828.76 9.60 819.16 07/18/88
83-1 826.9 829.21 12.60 816.61 07/18/88
83.2 825.9 828.58 14.85 813.73 07/18/88
§3-3 827.8 830.94 17.80 813.14 07/18/88
81-1 830.0 831.96 Dry .. 07/18/88
81-2 -- -- Dry .- 07,/18/88
81-3 .. .- Dry .- 07/18/88
81-4 823.2 825.23 Dry -- 07/18/88
Nore: Surveving data for wells 81-2 and Bl-3 not available.

-~ = not applicable.

*All measurements taken from top of PVC casing.

Source:

ESE,

1989,
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Table 4.3-3. Groundwater Elevation Data for JPG Monitor Wells,
October 1988
Ground Well Depch Groundwater
Well Elevation Elevation  to Water* Elevacion Date of
I.D. (fr-msl) (fr-msl) (ft) (fr-msl) Measurement
MW-01 822.7 824 .82 14.20 810.62 10/18/88
MW-02 827.1 829.72 16.75 812.97 10/19/88
MW-03 829.3 832.17 15.69 816.48 10/19/88
MW-04 831.2 833.68 15.74 817.94 10/17/88
MW-05 826.0 828.04 14.75 813.29 10/19/88
Hw-07 827.8 830.62 18,70 811.92 10/18/88
MW-09 B3L.0 833.40 16.40 817.00 10/18/88
MU-10 827.9 830.37 - 14.87 815.50 10/19/88
MW-11 823.8 826.65 15.10 811.55 10/18/88
MW-12 828.8 831.33 14.75 816.58 10/19/88
MU-13 828.5 830.96 15.20 815.76 10/19/88
MW-14 865.2 867.78 13.85 853.93 10/19/88
MW-15 865.2 867.95 8.80 859.15 10/19/88
MW-16 864 .5 867.51 11.40 856.11 10/19/88
MW-17 826.0 . 828.76 10.65 818.11 10/17/88
83-1 826.9 829.21 12.59 816.562 10/17/88
83.2 825.9 828.58 15.15 813.43 10/17/88
83-3 827.8 830.94 17.94 813.00 10/17/88
81-1 830.0 831.96 Dry s 10/17/88
81-2 .- .- Dry -- 10/17/88
81-3 - .- Dry - 10/17/88
81-4 823.2 825.23 Dry .. 10/17/88
Note: Surveving data for wells 81-2 and 81-3 not available.

-~ = not applicaple.

*All measuremencs taken from top of PYC casing.

Source:

ESE,

1989.

“+=13
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angularity of the grains. In both cases, the nacure of the materials in
che Glacial Till (poorly sorted, abundance of clay- and silt-sized
materials) indicates that effective porosity is less than total
porosity. The amount of this reduction can be determined in the
laboratory,; however, the gravity drainage of certain earth materials can
take as long as 1 year. These test data are not available for the
materials at JPG. For purposes of this report, an estimated value of
effective porosity (0.35) has been used in all gechydrological
calculations concerning the Glacial Till. This value is the midpoint of
a range of typical values for glacial till, as presented by Davis and
DeWiest (1964).

The porosity of the Brassfield Limestone (bedrock aquifer) was estimated
to be 0.04. This value is typical for compact, crystalline limestones
with no visible pores (Davis and DeWiest, 1966).

4.4.1 BLDG. 279

For purposes of this report, the groundwater gradient for the Bldg. 279
area was calculated along a flow line, perpendicular to the groundwacter
contours, which passes rhrough monirtor well MW-15 and terminates at the
last contour line within the triangle formed by the 3 monitor wells
(Figs. 4.4-1 and 4.4-2). These gradiencs were confirmed by calculating
gradients using the l-point meched.

The average hydraulic gradient calculared for the Bldg. 279 area was ro
the south in July 1988 and to the souch-southeast in October 1988, and

was 4.4 x 10°° {dimensionless).

Using the values of effective porosity and K previously described for

the Glacial TI1ll. the following calculations can be made:

4-20



Ahdd SR BR By SN B B B W TS S W B B BN R S g

] C-JPGRIFS.1/RI-4.8
01,/20/89

Given: K = 5.25 x 1073 ft/min
n=20.35
dh/dl = 0.044 fr/ft
V = (5.25 x 1073 fr/mins/0.35) (0.044 fr/fr)
V6.6 x 10% ft/min
Vellx 107 ft/sec
V=35 ft/yr

The average groundwater velocity estimated for the Glacial Till in the

Bldg. 279 area is 3.5 feet per year (ft/yr) to the south.

4.4.2 GATE 19 LANDFILL

The gradient for the groundwater within the Gate 19 Landfill was
calculated along a flow line, perpendicular to the groundwater contburs,
which passes through well MW-17 and near well MW-11. The change in
elevation of the groundwater surface aleng the flow line was measvred

from the groundwater contour maps (Figs. 4.4-3 and 4.4-bY,

The hydraulie gradients within the Gate 19 Landfill for July 1988 and
October 1988 were nearly identical and averaged 1.1 x 10°¢ fr/ft. The

direction of flow was to the west-northwest.

Using the values of effective porosity and K previocusly described for
the limestone bedrock, the following calculations can be made:
Given: K=1.04 x 10°* ft/min
n =004
dh/dl = 1.1 x 107% fr/ft
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(1.04 x 107 ft/min/0.04) (1.1 x 10°% fr/fc)
2.86 x 107 ft/min

- 4.78 x 1077 ft/sec

15 ft/yr

velocity estimated for the limestone bedrock at

15 fc/yr to the west-northwest.
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TOPOGRAPHIC MAP
(To be supplied with the Final Document.)



SURFACE WATER SAMPLING AND ANALYSIS
(Source: AEHA (U.S. Army Environmental Hygiene Agency) 1992. "Verification Stream Sampling
and Regulatory Analysis, JPG,” Appendix C, July 7-11.
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TABLE C-1. RESULTS OF STREAM FIELD PARAMETER TESTS, JEFFERSOM PROVIKG GROUND, MADISON, INDIANA

Field Samnie

ldentification pH Conductivity Temperature Water Depth

Number (pH units) (gmhos/cm) {*¢) ($t.3 Bottom Condition  Stream Reach
EN-1 7.9 240 24.0 2.0-5.0 sandy/muddy straight
EN-2 8.3 50 21.0 2.0-3.0 bedrock straight
EN-3 7.9 550 26.5 1.0-2.0 atraight
EN-& 7.6 600 21.0 2.0-3.0 rocky/gravel ly meander
EN-5 8.1 550 22.0 1.0-4.0 graveily straight
EN-9 7.8 3% 20.5 0.5-1.0 gravel ly/muddy mesnoer
EX-1 3.8 370 20.0 1.0-2.0 sandy straight
EX-1-A 7.8 300 21.0 1.5-2.0 sandy to muddy straight
EX-1-8 7.9 130 27.0 2.0-2.5 mucidy straight
EX-1-C 3.1 340 21.5 3.5-4.0 sandy to muddy straight
EX-3 8.2 300 21.0 1.0-1.5 sandy straight
EX-3-A 7.7 230 21.0 1.0-1.5 mucddy straight
EX-12 ~ 8.2 400 22.5 1.0-1.5 sandy straight
EX~14 8.2 00 22.5 1.0-1.5 sandy straight
EX-14-A 8.4 &30 3.0 1.0-1.5 sandy to muddy straight
EX-15 8.3 430 24.0 >4 grassy to muxidy measncer
EX-17 8.3 430 24.0 »$ ‘grassy to mudy meander
EX-17-A 8.4 210 25.0 1.0-2.0 sandy/gravelly straight
£X-17-8 8.2 420 21.0 1.0-2.0 bedrock straight
EX-17-C 8.3 410 24.0 8 mady meander




TABLE C-2. RESULTS OF STREAM WATER SAMPLES, JEFFERSON PROVING GROUND, MADISON, INDIANA

Field Sampie

ldentification Water Sampie Results (mg/L)

Nunber Arsenic Mereury S1ilver Hardness

EN-1 0.003 <0.0002 <0.001 127

En-2 «3.001 <0.0002 <0.001 ra3)

EN-3 «0.001 . <0.0002 <0.001 299

EN-4 <0.001 <{.0002 <0,001 281

EN-5 <0.001 «0.0002 «0.001 284

EN-G <,001 <0,0002 <0.001 - 215

EX-1 <0.001 (0.003) <0,0002 (0.0027) 0.006 ¢0.0014) 200

EX-1-A <0.001 <0.0002 «G.001 150

€X-1-8 Q0.002 «<0.0002 «(.001% 56

EX-1-C 0.002 <0,0002 0.006 ™ 172

EX-3 «<0.001 (0.003) «0.0002 (0.000546) <0.001 (0.0003) 1468

EX-3-A <0,001 <0,0002 «0.001 114

Ex-12 «0.001 «0.0002 <0.001 213

EX-14 <0.001 <0.0002 <0.007 213

EX-14-A <@, 001 <0, 0002 <0,001 223

€x-15 <0.001 <0.0002 «0.001 238

EX-17 <0.001 (0.003) <0.0002 (0.0025) <0.001 241

EX-17-A <0,001 <¢.0002 «{).001 104

EX-17-8 <0.001 <0, 0002 «0.00 242

EX-17-L <0, 001 <0.0002 <0, 001 228

indians

Water

Quality

Standards < 0.190v 0.000012+4 0.002 for hardness = 1
0.004 for harcneas = 15
0.005 for hardness = 172
0.007 for hardness = 20
0.010 for harcresa = 25
0.013 for harcress = 3
0.018 for hardness = 35

Fedaral

Water

Quality

Srarciards*® 0.1%0 0.000012 0.00012

NOTES:

Field samples EX-12 and EX-14 are duplicate sampies collectsd at iocation EX-14. Field samples EX-15 and
EX-17 are cduplicates collected at location EX-17.

Ali mumbers in parentheses sre sample results from the "Letter Report of Site Specific Sampling and Anaiysis
Program Results,® May 1992, Contract No. DAAA15-30-D-0007, prepared for the U.5. Army Toxic and Hazardous
Materisis Agency, Aberdeen Proving Ground, Maryiand, prepared oy S.E.C. Donohue, [nc, Units are mg/L.

e This value is a fresh water chronic aquatic criterion designed to protect aquatic Life from chronic

toxic effects, It applies to all waters of the state cutside of mixing zones. Conversstions between
USAEHA personnel and Mr. Dermis Clark of the Indiana Department of Environmental Management on 16
July 1992 irdicated that the asguatic criteria, rather than the human health criteria would be
applicable o the atreams sampied at Jeffersen Praving Ground. In addition, Mr, Clark indicated that
background levels for arsenic in mast streams in Indiana were in the range of {.001 to 0.005 mg/L.

+ This value is a fresh water chronic acuatic criterion desipned to protect aguatic Life from chronic
toxic effects. It applies to all waters of the state outside of mixing 2ones. The vaiue of this
criterion is much lower than the arsenic or silver criterion because mercury has s log octanol-water
partition coefficient greater than or smgual to 2.0 and is considered to be bioconcentrating.



This value is a fresh water acute agquatic criterion designed to protect aquatic lLife from scute toxic
effects. The values are haraness reiated (hardness units are mg/L CaCd,). It applies to all waters
of the state outside of mixing zones. The indiana Water Quality Stamdards do not List chronic
aquatic criteria for sitlver.

This is a calcuiated value, For a hardness value of 172, the fallowing calcuiation was made:

e(‘.?l o AARBMRIE - 202

wsmecssnceacaacus 3 5 yosL or 0.005 mg/L
2

These vnlues are fresh water chronic criteria designed to reflect the U.S. Environmental Protection
Agency’s recommencations on acceptable Limits for aquatic life,




TABLE £-3. RESULTS OF STREAM SEDIMENT SAMPLES, JEFFERSON PROVING GROUND, MADISON, INDIANA

Field Samole Sediment Sample Resuits (ug/g)
Identitication Number Arsenic Mercury Silver
EN-1 1.8 <0.10 <(}.50
EN-2 7.9 <0.10 «0,50
EN-3 9.4 «0.10 <0.50
EN-4 11.0 «0,10 <0.50
EN-5 3.2 <0.10 <0.50
EN-3 3.5 «0.10 «0.50
EX-1 3.1 (410 0,10 (0.6) <0,50 (1.46)
EX-1-A T <0.10 «1.50
EX-1-8 6.2 «0,.10 <0.50
EX-1-C 3.7 <0.10 <0.50
EX-3 6.7 <0.10 (0.3647) <}.50
EX-3-a 7.3 <0.10 <0.50
£x-12 5.7 <0.10 <0,50
EX-12% 5.4 (6.40) «0.10 (0,026) «0,50
EX-14-A 2.5 <0.10 <0.50
EX-15 3.5 <0.10 <0.50
EX-17 1.6 (7.10) <0.10 <1.50
EX-17-4 8.1 «0,10 <0.50
EX-17-8 7.4 <0.10 «0.50
EX-17-C 9.1 <0.10 <0.50
Geomatric mesn 5.5
standard deviation 2.7
Background (evels
(Literature values) - -
Shackiette and X =z 6,8 X = 0.081
Boerngan, 1984, range = <0_1 - 73,0 range = 0.01 - 3.4
reference 3* s = 2.56 s = 2,52

n = 527 n = 53
Wedepohl, 1969-1974,
reference 5 range = 0.0t - 5.0
Bowen, 1979,
reference & range = 0.01 - 8.0
State of Indiana
305-8 Report on
background Leveis of
mmtais ip their state
(fonecon, Jim Stahl,
IN Dept. of En. .
Management, S5 Aug 92) 29.0 0.4 <0,50

NOTES:

Fieid samples EX-12 and EX-14 are duplicate samies collected at location EX-14. Field sampies EX-15 and
EX-17 are cduplicates collected at Location EX-17.

All rumbers in parsnthesss gre sample results from the "Letter Report of Site Specific Sampling and Anaiysis
Program Resuits,” May 1992, Contract No. DAAA15-90-D-0007, prepared for the U.S. Army Toxic and Hazardous
Materials Agency, Aberdeen Proving Ground, Maryiand, prepared by S.E.C. Donchue, Inc.

e Values are for the Esstern United States, east of the 946th meridian. X refers to the geometric mesn
of the sample group. Units for means, range, and standard deviation(s) are ppm. N = funder of
sampies.
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APPENDIX D
RARE PLANT LISTINGS
(Source: Indiana Department of Natural Resources, March 1993.)
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Natagsl € e A

Hisoncally, the majority of PG cmawsecd of forcsted oatwal commumities, predominanily fatuwocds.
Todey, these arcas aoe iu ywrious stages of regromad or fusceenion, mmping (rom opea flats to ielatively owonre
fistwexnis. Other somanity types inventoried include Mondplain forests, wweic upissy forests, dry momic oplad
foresty, auud oJifTe slexag oF in 1 vicinity of tha major drigages. Ses Appendix C fur sl pintographs of some
of the notursl cogrounities discussed bekrw.

Flgtwoods

‘I tlatwoods at J'C are the southern or huegmes Gl plsin sattral community typs ind ae
shaccterizedd hy having pootly dratom aidio woils, predominsatly Coldsiurk silt loums, md m o jesser
degres Avonburg tilt loamy. Thieses nreas are in various sages of sacosasion, magisg from open fikis
rajrowly flaswoode. Dicturbancos from past agricultural wees, wnl mare recently fire sre evident (1 mot
arcas. These distabences ate uadoubodly » facior 1 opocies doanity and divessily, Although these i
ovarisg of specws among the vanious stages uf accessional fists, these are some potucesbis differsacos
compumition. Sen Appeadix A for » Lot of spocics tharscteristic of this community type (ciodes alf

— succssmiona wages).

Blyegnes T Plain Flsreoods: Charscusristio epacior 1 this wmmty ae 1ol ruple (deer
rubrem), swoctgats (Liywidumin Syracylua), hlack gum (Vyrsa sylvatica), pin osk (Owercns
palusiris), American beech (Fagus grandifolic), and tulip tive (Liriodemdren milpifera). More
mature flatwoonis cadod 10 have more of an oak component abd included swamp white oxk
{Quercus bicolor) and wewawp chosmut oak {Q. michaaii}. Clearndt open flats were charactersond
by spikonnh (Bleocharit teninis), eanly poidenrod (Solidago funces), beard-wayue (Prrsrmon
digerotis), parrow ioaved wountain winl (Pyrwindsemum tenuifoliam), tonssct (Euparorism
pervoilanum), hyssop-ieavad boumet (E. hywopifolivm), snd hudhuck (Spirnes somenosn),

Ugland Roresy ‘

Mot of the udanl forem, aside from flatwoods, nocurs at (e morth end of JPQ, i areex dissected
by s rmyor westwerd Sowing suvame and Uwie trimtaries, ¢.g., Oter Uresk, Grabam Crock, Little N
Graham Cimdh. vic. The mujor type, by for, b mowic upland forest. Thens xw sino sress of dey-mesis
forest en somw of the mruth-facing slupiw, and even & few, very sonll arees of dey forast. Soe Appedis
A for u lixt of species sharsctenstis of this commmity typs. Briel desenprions are ss foliows

Mesic Upiand boremt: Mosic upland forsts m thix section of the Rluagrass Natumi Rogioo
typicaily Lave & mix of cxvopy domimants (= mizcd mesophytic). Clumssterintic treex tncinda
Amancan bach (Fapus gromdifidiu), sapsr muple (Acer spocharum), black maple (A nigram),
lulip tree (Liriodandron rulipifera), wite ssh (Fraxins americang), vedt vak ({Juercur rubra),
American basswondd (Tiltn amertcang), Yack walnid (Jugians nigro), and bl shemy (Proas
serceing). Herbe wre maay, paticulsrly (he spring ephamersis.

DPre-peeis Upland Foreat: This forest type i lxss common than the sbovs, ocowrring mminly en
hetter drsined wppar siopes that bavo a jonth o1 wewl wspect, Cake sre more comuag on these
sitca, including ulnnuyuapin oak (Quercur muhienberyii), white oak (Q. siba, sod some black oak
(Q. witting), Othor dominmnts inchuls shagbark hickory (Camw owato), blus ach (Fraximg
queriranywlaa}, white ssh (F. americana), sod hop horabeam (Oerra wiryiniun), Boso of the
smmll ares of this type a: JPQ. wmmgmmum:n.wima.mmm
e incladed in Appendis A,

-

Dry Upland Foreet: is is 8 very uscommon type st JPQ, rexricad 1 the crests of the sepest,
rockicst, south and soothwent facing siopes. Tha remson for the ranty i pesheps duc to the
relatively deep, rich coils that occor m the euwenchod valleys of e vl piam. Such wils
mﬂy;mmmxmmmﬁ-mmofdnmmmw
trees are hiack ock (Quercns reliaing), marier nak (. cocvinea), white ook (Q. atba), redbad

(Cavas canadensis), and red cvdse (Junipers virginiana), Chamctzrisit spesien inchuda perverty

L

hird
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Brass (Lanthonia spicalu), kathet Sower (Clamatiz vioma), aoxdding onion (Alium comsam), low
bash blusherry (Vacoumum pallidum), haizy hawiowest (Hieraceumn 3&&. aod Curer arrttecsa.

Floodplain Borest

Becanee of the few sizable streaens thet flow tuuuyh the property, and the narrowness of U
vallays threragh which they flow, floodysixin forexta are & yather minar componsat of TRG's forem rystec
For the most part, Uxy are similer 10 stnne of the wewiv Tavins i, but othar specics, mom tolcrant of

wernese, sre also proacol. Auxyican syeamocs (Plstanus oocidentalis), Bactern cononwood (Populs
dalioides), Luseldres (Ao negundo), glves unple (A. taccharmum), red maple (A rufmum), blnsballe :
{Metenria virginiana), [ulss mermnid weed (Flovrka prosespinucuider), blue-eyed Mery's (Collinsia
vernu), wnd catlan( comstiowrr (Rhudlekia laeimiara) are typical.

L qig
All clills observed at )X ware composed o n imestnoe. They ar for tho most part omil, sud
cmfined 1o the borders of the larger wessward-tlowing streams st the purthern end of the property, ...
Ottar Crook. Graham Creek, eto, Some smalies cliffs usfrﬂgsnﬁaﬁsiisunﬁlni
néﬁﬁg&iig Limcatone clifls w e typically rather rich floristically, and
&Y PIIME greeg fOr TRt spacios, ¢. 8. Demaria dipirylia and verasrum woodii. Q.Euﬂﬁlnﬂ.ﬂl% .
columbing (Aguileyia canadenns), EJ.BBEGEEE!.EE bulhles forn (Cysropreris bulbifera), live
forever (Sedum senatum), wild hninnges (Mydrangea ardorescens), Ulue ash (Fraximuy quadrangulara),
sod nmniuy cuonymus (Euomymus obowuis).

Race [lsata:
Vorenty-zine specics of lixiard plants wers found during (Lo swrvey (Table IV). The locations of ibcae species
are showp an genaral wite maps (Figure 4). Thaw speciss are deacribed in Appendix B, sud ame of them arc
. ilinstrated in Appeadix C.

‘Tuble IV. ExBangemal, threatensd, rare and watch list plants discoversd i Jéfurson Piuving Gmnnd,
e I et et e e S e e e i e e A e

" ——

Spesics same Common asme s
Apalinis fuviculng o : - clustersd fosgiove E
Bartusia peaiewicts twining bartonis E
Notrychiwm aoneilense buni-lobe grape form '
Carex alycondiza thicket sedge WL
Carex uisianica T oniginga sedge R
Curex wnodir pretty salye R
Chimaphila macuinta spottad wintcraresa WL
Cimicifuga racemora black bugbape WL
Ciuonopsit elliprica clliptical iushfoil I
Dentaria dphytia csiukleroot R

d upatorivn rotundifolium round-tanved botsset

w Hydrastiz canadensis goldensesi WL

‘ - Linum aricium ndged yeliow flax R

h Tycopoduon ciavasien Tunning pine R

L Lycopniium obrcursm troc clubmoss E

' Lygodiwm palmarum climbwg fern b

i

'

{

i

-
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Fanzx qungquelolison
FPanas irifullom
Fiotanthera lacera

Plaraxrhava parcmoena
Fhans marico var, marigna
Saginaria eusrraiiz
Spiramies ownlis
Spiranthes ixberors
Strophosiyies ieiorerma

Veratrsm woodil
Yiola biondo

Woodwardia amoizsa

JEFF CO PROV GROUND

10

&nudl sundrops

American gingeng
dwacf gueeny
greenstringad orchis
purple fringwlesy orchis

Maryisnd mescow besnty
longbeak arrowhcad
lexner Inclirg'~tresaes

little ladies «tresnes

slick pewd wild-beon

false hallcbore
smooth white violet

nattad elain fern

P.24
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Figue 4a. Locstiom of listed vpeciss found in the northem scctiou of Jefferson Proving Groond (ump next page).

1= Darsonic panicuiong - i - Botrpciviasn omcidanze 16 -~  Carex louicianing
k Sapieana npstrofs 1T = Agelinis fascicuiune
2= Bormwnis posiceicns Barenia pawiewlara
Lyposum puimason B Duniuria diphylia Bupatorimm rotumdifo b,
Viols Hande Vioke hiemda Lycopodiam clavtem
Woonwardte areolora
§ - Deniaria Sphylia 18 =  Cores ahsoondite
i- Carex iomsianicy . Lycapodizm rirvetion
Lixxm striotem 10>  Veraosm woodit Wola blanda
Spirawches svaliy *
1l = Dentaria diphylia 19 = Barsamia pwiewioty
4 - Plavewhere incera Veruraem wonwiti Carex bxisiamico
Viols blande Bupaiorizm rondiftfion
12 = Veraorwm woodil Lycoposien siewwn
3= Carax woodii Lycopodians obaciiram
Ciioiirn recensa 1V = Spwemhes luberose Flaianihrere lncem
Hydranty conadanss Woodwardia avseintn
Ponae quingmafolimw 14 «  Agaiiniz Prsciewias )
Crotemopeis clliptica 20 = Dartonia pameruinie
! 6%  Barmowia pavesista Stroplastylss leiosparma Lopamerison rocamdifolien
! Chimapivia macwicia Lreopodisis vhmarem .
: Lycopouisam cloveaan 152 Desiavia diphyila Vioty hianda
Yeroeren woodi Woodwardin arecie
? L.
i .

~

[P S — N ————
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APPENDIX E
HYDROGEOLOGY AND SOILS INFORMATION
(Source: USACOE (United States Army Corps of Engineers Louisville District, 1992), "Environmental
Impact Statement,” September.)
(Source: ESE (Environmental Science and Engineering, Inc., 1989), "Remedial Investigation at
Jefferson Proving Ground," Technical Report AQ11, June.)
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].3.1.2 Topography

JPG is located on the Muscatatuck Regionai Slope of the Till Plains Section of the interior Lowiands

Physiographic Province (Figure J.3.1-1). The Muscatatuck Regional Slope is characterized by tiil deposits
capping a rolling limestone plateau and crossed by deep rocky valleys. The topography of the southern
two-thirds of JPG is flat, while that of the northem third is gently rolling.

Six almost parallel stream corridors flow across the site in a general west-southwesterly dircction,

as follows (Figure ].3.1-2):

Otter Creek, which traverses the extreme northwestern corner of the site, crossing from Ripley mto

Jennings County. Little Otter Fork flows into Otter Creek from the east, draining off Old Timbers

Lake at the northeast corner of the site and traversing the far northern section of JPG. Old Timbecrs
Lake is a dam formed body of water.

Craham Creek, a fairly substantial waterway south of Otter Creek, flowing also from Ripicy to
Jennings County.

Little Graham Creek, next further south, flowing from Ripley to Jennings County.

‘Big Creek, the largest of the drainages, located south of Little Graham Creek, and lies mostly in

Jefferson County.

Middle Fork Creek, the drainage just south of Big Creek, which runs about 1.5 miles north of base
headquarters and permanent installations.

Harberts Creek, the southernmost drainage, which runs across the southern tip of [PG, about 2/3
mile south of base headquarters.

Each creek has a well-developed drainage net consisting of numerous tributaries. Except for the

two southernmost creeks, the drainages have cut into underlying limestone and have formud steep
banks as much as 75 feet high.

J.3.1.3 Geology and Mineral Resources

The Till Plains Section is characterized by young glacial till plains of the Illinoisan giacial period.

The section is compnsed of silts and clays with minor amounts of gravel and rock fragments

source: COE 1991,
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(USATHAMA 1980). The thickness of the glacial deposits in this region is approximately 50 feet (Uill,
n.d.). Clacial moraine deposits are absent in the till plain.

The Illinaisan glacial till deposits at JPG are underlain by carbonate units of the from oldest to
youngest Ordovician, Silurian and Devonian Periods (Figure ].3.1-3). These units overlie Cambrian
clastic and carbonate rocks, which in turn overlie the Precambrian crystalline basement.

Ordovician limestones are exposed in the drainageways of Otter Creek and Graham Creck in the
northern portion of the Proving Ground. The Black River, Middle Ordovician Limestone is the oldest
unit exposed in the study area. It is fine grained and thickens to the south. The Trenton Limestone
overlies the Black River limestone. It is fine to medium-grained, and includes extensive strata of
dolomite and thins to the south. Overlying the Trenton Limestone are interbedded shales and
limestones of the Middle to Late Ordovician Maquoketa Group.

Silurian carbonates underlie glacial till deposits throughout most of the JPG (Figure [.3.1-3). The
oldest of these, the Brassfield Limestone, is a compact crystalline limestone which lies unconfarmably
over the Ordovician units. The Salamonie Dolomite is a fine-grained, light gray, porous dolomitc and
dolomitic limestone overlying the Brassfield Limestone. The Laurel Member of the Salamonie Dolomite,
a hard, light to dark gray limestone with zones of porous brown limestone, is the most widespread unit
at JPG. The Louisville Lirnestone is a light gray to brown, fine-grained dolomite or dolommc lmwstone
that overlies above the Salamonie Dolomite. :

The Devonian Shaly dolomite of the Devonian Muscatatuck Group underlies glacial till in a small
area near the southwest boundary of the Proving Ground. These rocks unconformably overiie the
Silurian layer (Shaffer 1981). The rocks described above are part of the Cincinnati Arch (Figure }.3.1-4).
This structure separates the Illinois Basin to the west and the Michigan Basin to the north.

Mineralization in the carbonate bedrock of JPG includes pyrite and galena in the Trenton Limestone
and fluorite and galena in the Muscatatuck Group. Sphalerite is found in most Ordovician, Silurian and
Devonian units underlying JPG (Shaffer 1981). The economic potential of the various units is excuitent
for Trenton Limestone, poor for Maquoketa Group, fair for Salamonie Dolomite, poor for Louisviile
Limestone, and good for Muscatatuck Group (Shaffer 1981). Silurian and Devonian limestones are
quarried in southeastern Indiana for aggregate and high purity chemical-stone products. Ordovician
rocks are generally too shaly to be of commercaial value (Hill, n.d.).
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].3.1.4 Paleontology

The glacial deposits are essentially free of fossils. Bedrock units of PG were depusited during the
Paleozoic Era, when marine inveniebrates and marine plants were the dominant life forms. Qrdovician
rocks of the Black River and Trenton Limestones are rich in skeletal matter of marine macroinvertebrates
(Laferriere et al. 1986). Silurian and Devonian rocks contain many types of fossil marine shelifish
indicating depositions in shallow, warm seas. The Louisville Limestone includes corais, brachivpods,
sponges, crinoids, bryozoans, gastropods, cephalopods and trilobites (Rexroad ct al. 1981). Conodonts
are prevalent throughout all the units. Paleontological finds at JPG are significant for biostratigraphic
analyses; however, predicted finds are not anticipated to be unique or unusuai.

- J.3.1.5 Soils

JPG is dominated by two major soil associations: the Cobbsiork-Avonburg Association and the
Cincinnati-Rossmoyne-Hickory Association. A combination of different soil types occur on or adjicent
to stream beds (Figure ] .3.1-5). These soils include Ryker, Grayford, Holton, Eden, Elkinsville, and Wirt
soil types. The soils of JPG originate from glacial till and outwash, lacustrine deposits, limestone and
shale residuum, windblown alluvium and loess. The soils are strongly weathered, leached and acidic.
The soil fertility at JPG is low (USACE 1988). There are known and suspected releases of contaminants
to soils on JPG which are discussed in Section ].3.4.5 (USATHAMA 1990). The characteristics of soils

occurring on the property of JPG are summarized in Table J.3.1-1. The locations and extent of the
general soils associations are identified in Figure ].3.1-5.

J.3.1.5.1 Cobbsfork-Avonburg Soil Association

Cobbsfork-Avonburg soils occupy more than 40 percent of the JPG. These soils are neariy level, with
slopes ranging from 0 to 4 percent, and are found in the upland areas of the installation. Soils of the
association are deep, and poorly to somewhat poorly drained. Slow permeability and a seasonably high
perched water table (December through April) pose severe limitations to development. The Cobbsfork

and Avonburg siit loams are severely limited as sites for roads and dwellings and are unsuitable for
septic tank absorption fields (USDA 1983).

]J.3.1.5.2 Cincinnati-Rossmoyne-Hickory Soil Association
Cinannati-Rossmoyne-Hickory soils are found on gentle to moderately steep slopes along the

drainageways of the installation. The soils are deep, moderately to well drained, and have slow

permeability. Extreme wetness, poor porosity, and steep siopes make these sails less desirabie for
development than the Cobbsfork-Avonburg soils (USACE 1988). Occasional flooding and crosion are

3-8
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Table 1 3.1 1. General soil characiersistics of IPG.

Soif nane Depth DA Tiquid Masticity | Permwability | Shunk-swell | Erosion faciors  J Tligh Waier
{1 symbol) {inches) Texiures Lismit fiudex {inhr) potential K T Table th)
Avonburg - Silt foam 20-30 2-10 16-20 Low 043 4 jo3 o
(Ava, AvB2) 10-30 $Sily clay lown, silt loam 36- 45 10-20 66-20 Moderate 04)
3080 [Silty clay loamn 30- 45 -0 <({16 Muderate 04}
Cincinnsli 0-6 Silt loam 25-40 3-16 06-20 Low 0137 4.1 >4
CnB2, CaC2, CalChy 6-33 Silty clay loam, loam 26 - 40 8-15 06-20 Low 017
33-56  [Clay loam, loam 25. 40 6-20 006 .16 Modcrate 037
56 - 80  |Sihy clay laam, clay Joam | 25- 40 5-20 006-06 Moderate 0.37
Cabbs fork 0-12 Silt loam 15-30 }-10 006-02 Low IRy 4 0510
(€O} 12-21  |Siltloam 15-30 3-10 006 - 0.2 Low 037
27-50 Sill lowm, stity 20-35 5-15 «0.06 Low 0137
clay loam
56 - 77 Silt loam, silty 20-35 5-15 006 -02 Low 0.37
clay loam
77-80  [Clay loam 30-40 i0-15 006-02 Moderaie 037
Eden 0-5 Silty clay loam 35-6) 12-35 006- 06 Moderaic 043 1 >0
(e, 12) 5. Flaggy sily clay, 45-715 20-45 006-02 Moderate 028
Niaggy clay, sty »
clay
21 Weathered bedrock 017
Elkinsville 0-8 Silt loam 25-40 - 15 06-20 Low 037 5 <60
{YkA, ExB) 8-36 Silty clay loam, 35-40 - 18 06-20 Moderate 017
silt loam
36 - 60 Sty clay loam, -30- 40 g-18 06-20 Moderaie 037
sandy clay loam
Grayford 0-12 Sult loam i8- 30 4- 10 06-20 Low 037 5-4 >6 ()
{GeC2, GeCY, G2, 12-22 Silty «lay loam, clay loam 35-35 8-13 06-02 Modcerae 037
Gih1) ‘ 22- 4% Clay loam, lonun 5. 40 B- 1§ 0s.20 Modeqate 437
45-52  JClay. sty clay 45- 55 20-30 06-20 High on
32 Uiiw eathered beiiog k
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Table 3.1-1. General soil characieristics of JPG (concluded),

Soil name Depth USDA Diquid Plastcity | Permeability | Shrnk-swell | Evosion lactors | High Water
{inap symbol) {inches) Textures Limit Index {inAx) potentisl K T Table (1)
thekory 0-9 Silt joam 20-33 B-15 06-20 Low 0.37 5 »6.0
{HkC2, HKC3, BkD2, 9-54 Clay loam, silty 30- 50 15-30 06-20 Moderate 037
{IkD3, HKE} clay loam, silt loam
54 - 60 Clay loam 20-40 5-20 06-20 Low 037
sandy loam, loam
JHohon 0-8 Loam <23 2-10 06-20 Low 037 5 10-30
{Ha) 8- 32 Fine sandy loam <25 4-12 06-20 Low 0.24
loamy sand
32-60 Suatified Joamy <25 2-14 06-20 Low 0.24
sand to sandy clay
jloam )
Ryker 0-6 Silt loam 20-3 5-15 06-20 Low 0.37 5 »6.0
(RyA. RyB2, RyC2, 6-61  [Sili loam, silty clay 25-40 10- 15 06-20 Moderate 0.37
RyC3) lomn clay loam
67 -80 Silt loam, silty clay 25-45% 10-20 06-20 Moderate 0.37
losm clay loam
Ressmoyne silt loam 0-8 Silt loam 30- 40 4-10 05-20 Low 0.37 4 15-10
(RoA, RoB2) 8-25 Silty clay loam, 30-48 8-20 D6-20 Moderaie on
silt loam, ¢lay loam
25-80 Clay loam, silt loam, 15-40 ¢- 19 006 -06 Moderaie 037
silty clay loam
Wint sill loam 0-15 Silt loam <25 37 06-20 Low 0.37 5 >6.0
(W) 15-30 Silt loamn, lpam «25 1-7 06-20 Low o
50 - 60 Suatified loam 1o <25 7 20-60 Low oM
foamy fine sand

Seurce: USDA 1976, 1983




hazards which are characteristic of this association. The Cincinnati-Rossmoyne-Hickory silt loams are
severely limited as sites for roadways or septic tank absorption fields (USDA 1985). Cincinnati soils
make up approximately 24 percent of the association, 18 percent are Rossmoyne soils, and 14 percent
are Hickory soils. The remaining 44 percent of the association are soils of minor extent (USDA 1985).

].3.1.5.3 Combined Soil Types

The soils of this group, which includes Ryker siit loam, Grayford silt loam, Holton loam, Lden silty
clay loam, Elkinsville silt loam, and Wirt silt loam are located on or adjacent to stream beds. - Steep
slopes, erosion and flooding represent the main limitations for most types of devclopment.
Development on these soils is not recommended (USACE 1988). The Elkinsville, Ryker and Wirt suils
are considered prime farmland, and Holton soils are prime farmland where they are drained (USIDA
1985).
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4.0 HYDROGEOLOGICAL ANALYSIS

4.1 OQVERVIEW OF METHODOLOGY

The purpose of the geohydrological assessment was to characterize the
groundwater flow systems within the Gate 19 Landfill and Bldg. 279 areas
and to identify aquifer characteristics required to define contaminant
migration pathways. The specific objectives of the geohydrological
program were to:

1. Describe che subsurface sediments and bedrock at the

study area;
2. Define aquifers present ac the study area; and
3. Estimate groundwater flow rates, direction, and horizoncal

gradients.

To complete the -gechydrologic assessment, a comprehensive field program
was conducted that included monitor well installation, water level

surveys, and an aquifer testing program.

4.2 GEOQOLOGY
The initial objective of cthe drilling program ac JPG was to identify
positively the presence and thickness of the Pleistocene Glacial Till

deposits as well as to characterize the underlying bedrock.

Three monictor well borings around Bldg. 279 and 21 borings distributed
across the Gate 19 Landfill were used to characterize the area-wide
stratigraphy. The contact between the Glacial Till and the underlying
Brassfield Limestone was distinect and easily identified during cthe field
investigation. At the Gate 19 Landfill, the Pleistocene Glacial T{ll
ranged in thickness from 4 fr at monitor well B8l1-2 to 14.5 fr at monitor
well MW-3. Ac Bldg. 279, only monitor well MW-14 fully penetrated the

Glacial Till., encountering bedrock ar 40 ft.

source: ESE 1989,

e
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The Glacial Till was typically yellowish-brown to reddish-brown silcy
clay with occasional gravel and sand constituents. Gravel was a common
constituent in the Till around Bldg. 279. The color was typically
yellowish-brown to reddish-brown, but gray shades were common. (Gray,
red, orange, and brown streaking and mottling was also common. These
unconsolidated materials were moderately cohesive and moderately plastic
and moist., The permeability and porosity was low due to the high clay

content.

The contact between the Glacial Till and the Brassfield Limestone was
typically marked by a thin transition zone of angular to sub-rounded,
weathered limestone fragments mixed with the overlying silty clay. The

top of the bedrock was weathered and exhibited some surficial staining.

The Brassfield Limestone, as observed from rock cores from JPG, is a
dense, fine-grained fossiliferous limestone. It is well-cemented and
very hard., The color is predominately gray, but brown zones are common,
usually grading back to gray with depth. Thin horizontal fractures are
common, occurring every 1 to 18 in, but become rarer with depth.
Occasional siliceous layers were encountered, as was a 4 to 4-ft thick,
black, thin-bedded fissile shale. The shale was encountered at a depth
of 30 and 96 ft in borings MW-6 and MW-8 respectively. The location and
orientation of four geolugical cross sectioms are presented in

Figs. 4.2-1 and 4.2-2. Cross Sections A-A’, B-B’', and C-C' are located
in the Gate 19 Landfill. C(ross Section D-D’ is located in the Bldg. 279
area. The geologic cross sections are presented in Figs. 4.2-3 through
4,2-6, They were prepared to facilitate a better understanding of the

subsurface stractigraphy at the Gate 19 Landfill and Bldg. 279 area.

Geologic Cross Section A-A' (Fig. 4.2-3) is oriented approximately nerch
to scuth. It originates at MW-01 (at the northwest corner to the Gate

19 Landfill;, runs along the western edge of the Gate 19 Landfill
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