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EXECUOVE SUMMARY 

SITE DESCRIPTION 

The U.S. Army EnvironmeDfal Center (AEC) has contracted Advanced Sciences. Inc. (ASI) to p:epare a 
Pmliminary Site Inspection Report (PSO for Jefferson Proving Grounds (JPO), Indiana. The U.S. 
Environmental Protection Agency {EPA), Region V deemed it necessary to score selected U.S. Anny 
installations not cunently on rhe National Priorities List {NP!.) usin~ EPA's revised Hazard Ranking 
System (HRS2). This repon provides data and information necessary for scoring this site. The scope of 
Chis 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 Olief 
is Mr. Phillip Ramsey. The facility address is: 

JetTerson Proving Ground 
STEJP.cT-EN 

Madison, IN 4725().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 ~ximately 18 miles long (north-south) and five miles wide. 

The facility's EPA l.D. 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. Anny Test and Evaluation Command (TECOM). 

lbe mission of JPG is to plan and conduct production acceptanee 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 pennanent 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. 

v 
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EXECUTIVE SUMMARY (Continued) 

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

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

PHYSIOGRAPHY 

JPG is located in the TIU Plains seed.on of the Cenlral Lowlands Physiographic Province which is 
characterized by young till plaim with no pronounced morainal features. Topography of JPG is flat to 
rolling, with most relief due to stteam incision. Seven streams and their tributaries drain tbe JPG area. 

POTENTIAL RECEPTORS 

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

The aeneration of physical and chemical hazards at JPG have resultedJn the release of contaminants into 
the environment, particularly the soils. A number of sites at JPG have been identified as areas of potential 
concern. Uttle 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 InvestigatiooJFeasibility Study (RJJFS) is currently 
underway to assess and define the extent of contamination at JPG. 

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 DAAAI5-90-D-<XXH, Task 015, for the U.S. Anny 
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 futw-e release of hazardous substances. pollutants, or 
contaminants into the environment from JPG that may pose an imminent and substandal danger to the 
public health or welfare or the environment. 11lis report is in accordance with the Comprehemive 
Environmental Response. Compemadon and Liability 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 Llst (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. Kearney, Inc .• February 1992; Ebasco Environmental, March 1990; Chem-Nuclear 
Environmental Services. Inc., January 1992; U.S. Anny Corps of Engineen, (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. 'Ibis 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 southe•t 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. 1he installation is approximately 18 miles long (north-south) and five miles 
wide. 

JPG-PSl.J'e\' 7~3 1 
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FIGURE 1.1 LOCATION MAP 
JEFFERSON PROVING GROUND, INDIANA 
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2.0 SITE CHARACTERIZATION 

2.1 SITE BACKGROUND AND IDSTORY 

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 components of the sysr.ems). JPG was designed a.ad 
comttucted to be a t.esting ground for conventional ammunition and weapons. 'The facility conducts 
&pp'OXimately 85% of the Anny's Production Ammunition Acceptance Testing. JPG has conducted tests 
of propellants, mines, cartridge cases, artillery ix-ojectiles, mortar rounds, grenades, tank ammunition, 
bombs. boosters, and rockets. The activities at the facility have remained essentially the same since 
opesations began in 1941. (Kearney, 1992) 

1bere is oo manufacturing of weapons, ammunition, or components thereof at JPG. However, a number 
of industrial operations are conducted in support of the munitions 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 tteatment 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. 1be government purchased 423 fanns. Jn addition to several schools. cemeteries. 
churches, stores and mills that were located on the P'operty, 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. 

l.l.l 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-sir.e detonation of pyrotechnics, explosives, and propellants 
(PEP). 

On November 14, 1980, JPG submitted a RCRA Pan 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 treabnent areas. The application listed container storage of warfarin, 
cyanide, and spent solvents; the waste storage piles of P090; 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) Pennit IN0024210 for the Sewage 
Treatment Plant (S'IP) effluent discharge. 
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Mlsallaneous 

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

Ao Open Burning Permit is issued to JPG from the Indiana Department of Environmental Ma.aagemenc 
to bum excess propellants and explosives. vegetation and scrap wood. nus permit is renewed annually. 
1be current permit was issued on January 4, 1993. 

The Indiana Department of Environmental Management, Office of Air Management, has issued 
modillcatioo of emission standards to JPG in order to operate the facility•s indnerators and boilers 
(Appendb'. A). 

1PG is scbedUled for closure io 1995 under the recommendation of the Base Realignment and aosure 
Commission established by the Secretary of Defense on May 3. 1988. The Anny has scheduled the 
realignment of personnel and equipment to Yuma Proving Ground (YPG). Arizona 

2.1.J Process aad Waste Disposal History 

Waste generation at JPG can be segregated into three general categories: hazardous waste from munition 
testing activities; hazardous wute from facility maintenance and support activities; and miscellaneous solid 
waste, such as omce debris. Historical records for waste generation may be illCOmplete. The facility 
operates part cleaners containing Safety Kleen Parts Cleaner in the vehicle maintenance shop, the machine 
shop, the paint shop. and the wetq.X>m maintenance shop. When the Safety Kleen units require changing. 
they are collected by the manufacturer to be transpOrted to thetf facility for recycling. Prior to tile 
imtallation or 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 2Z7, the Fonner 
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 dis'(X>Sal 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 solvent 
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. 1he lab has been equipped with a Silver Recovery 
Unit since 1967, prior to which the silver was discharge<l into the sanitary sewer system. Prior to 1980, 
the photo processing chemical contained cyanide. aoo Ibis solution was dumped into the sewer system via 
both the fonner and current Photo Lab floor drains. Because the STP was unequipped to handle the 
cyani<E 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 slowly 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. 1he STP has been in operation since 1941 and has a capacity of 0.4 million gallons 
per day (mgd). 1be plant is operated under NPDES Pennit Number IN 0024210. 
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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 incre~d risk of reactive materials being 
introduced into the packaging. 

Currently, there are 38 underground storage tanks (USTs) located on JPG property. 'The tanks range in 
size from 300 to 25,000 gallons and were imtalled 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 USTs, and the possibility of spills and overfills which may have occurred during the active life 
of each of the tanks. Umited 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 burning may leach into the soil and groundwater. 
Areas where open burning of volatile organics or explosives or explosive contaminated ttash was 
conducted on the ground surface include the Open Burning Pans. Open Detonation Units, Gate 19 Burning 
Area. Burning Ground, Fue 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,l-trichloroethane (TCA) at the landfill and solvent 
disposal pits. Groundwater moniroring wells i.mtalled at Builcliog 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. Umited analytical results are 
available. There are cwrently 38 other USTs located throughout JPG, ranging in size from 300 to 25,000 
gallom, dating from 1941 to 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 gallom of No. 2 heating oil were spilled onto the ground surface covering 
apf'l'oximately 600 square feet The spiJJ was caused by overtilJing an UST outside the Central Heating 
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Table 2-1 
USTs Located on JPG 

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

Building Capacity Installation Fuel Tank Active 
Localion Year Material 

Bldg - 1 500 • F0#2 • yes 
Bldg - 3 500 • f 0#2 • yes 
Bldg -4 soo • FOO • yes 
Bldg - 7 soo • f 0#2 • yes 
Bldg· 8 500 • F0#2 • yes 
Bldg - 11 soo • F0#2 • yes 
Bldg - 12 500 • F0#2 • yes 
Bldg - lS 500 • f 0#2 • yes 
Bldg - 16 soo • F0#2 • yes 
Bldg - 17 soo • P0#2 • yes 
Bldg - 20 soo • F0#2 • yes 
Bldg - 21 500 • F0#2 • yes 
Bldg .. 23 soo • f 0#2 * yes 
Bldg. 33 1000 • F0#2 • yes 
Bldg· 103 2SOOO 1941 F0#2 Steel yes 

25000 1941 F0#2 Steel yes 
25000 1952 F0#2 Sleel yes 
2SCXX> 1952 F0#2 Steel yes 

sso 198S Diesel #2 Steel yes 
Bldg - 118 12000 1942 Unlead gas Steel yes 

120CKJ 1942 Unlead gas Steel yes 
12000 1942 Diesel Steel yes 
25000 1942 F0#2 Steel no 
1000 1952 Lead gas Steel R 
1000 1952 F0#2 Steel R 
675 1943 Kerosene R 
550 1943 White gas R 
sso 1943 F0#2 R 

Bldg - 125 1000 1941 f 0#2 • yes 
Bldg - 127 l<XX> 1941 F0#2 • R 
Bldg - 149 500 • f 0#2 * R 
Bldg - 154 300 1968 F0#2 Steel R 
Bldg - 156 lOOO 1983 F0#2 Steel R 
Bldg - 177 300 1968 F0#2 Steel no 
Bldg - 186 1000 1983 u.m. oil Steel yes 
Bldg - 189 500 1953 FOO • yes 

500 1953 F0#2 * yes 
Bldg - 211 500 1942 F0#2 • yes 
Bldg - 236 1000 1943 F0#2 • yes 
Bldg - 265 500 1941 f 0#2 • R 
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Table 2-1 (Continued) 
USTs Located on JPG 

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

Bldg - 266 500 1941 F0#2 • R 
Bldg - 281 500 1942 F0#2 • R 
Bldg - 291 0 1943 F0#2 Steel R 
Bldg - 291 0 1943 F0#2 Steel R 
Bldg - 310 0 1941 F0#2 Steel R 
Bldg - 303 0 1941 F0#2 Steel R 
Bldg - 303 0 1941 F0#2 Steel R 
Bldg - 313 1000 1941 F0#2 • yes 
Bldg - 322 1000 1942 F0#2 * yes 
Bldg - 325 1000 1953 F0#2 • yes 
Bldg - 333 HXXlO 1975 F0#2 Steel yes 
Bldg - 481 1000 1941 F0#2 • R 
Bldg - 488 500 * F0#2 * no 
Bldg - 510 500 1941 F0#2 Steel R 
Bldg - 530 400) 1978 F0#2 Steel yes 
Bldg - 602 25000 1952 F0#2 Steel yes 
Bldg - 602 0 1952 F0#2 Steel R 
Bldg - 602 0 • F0#2 Steel R 
Bldg - 617 25000 * F0#2 Steel R 

0 1952 F0#2 Steel R 
0 1952 F0#2 Steel R 

Bldg - 227 1000 • • • • 
Bldg - 202 350 • • • • 
Bldg - 711 500 • f 0#2 • yes 
Bldg - 714 1000 1992 F0#2 Steel yes 

•=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 RemedlaVRemoval Actiom 

No CERCLA removal actions or RCRA corrective actions have occurred at IPG. 

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 Rl/FS of the cantonment area (south of the firln& line) was begun on October 8, 1992. This study will 
evaluaie 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/Oil Area. 

2.1.6 Previous Environmental Documentation 

• lnmllation Preliminary Assessment (PA) completed by USA TH.AMA in August 1980. Estimated 
comamination migration potential was low. 

• A Preliminary Assessment/Site Inspection (SI) was condUcted by USATHAMA from 1983 to 
198S. 

• Updated PA completed by USA1HAMA in 1988. Concluded that groundwater at the solvent 
disposal pits and Gate 19 Landfill may be contaminated with TCA. 

• Remedial Investigation (RO conducted by USATIIAMA'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 landflll wells. 

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

• Master Envirorunental Plan (MEP) completed in November 1990. 
• A Site Specific Sampling and Analysis Program Draft was completed in May 1992. Stream 

sampling and groundwarer monitoring was conducted to determine if contaminants are migrating 
off-posL Concluded that mercury was detected above maximum containinant 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. Results indicate that no mercury was detected in stream samples. 

• A Draft Resource Conservation and Recovery Act (RCRA) facility Assessment was completed in 
Match 1992 by EPA - Region V. Identifies 85 SWMUs and AOCs for the installation. 

• Installation Action Plan (IAP) for JPG was completed in March 1993. 
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2..2 SITE DESCRIPTION 

JPG is an active. government owned. government operated U.S. Anny Tesc and Evaluation Command 
(1ECOM) facility. The miss.ion of JPG is to plan and conduct production acceptance tests. reconditioning 
tests. surveillance tests and other studies of ammunition and weapon systems. 

JPG ls roughly rectangular and ls approximately 18 miles long (north-south) and five miles wide. 
Topograpiy is flat to rolling with most of the relief near stream valleys. 1be 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 1mmerous man-made clearings in the northern part of the 
facilltJ which are used as impact areas for testing munitions. 

JPG occupies approximately SS,26.S acres of land in Ripley. Jennings and Jeffelsoo. counties in Indiana. 
The cantonment area. located in the southern portion of JPO, contains the administrative ammunition 
wembly, tesiina 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. 1be ordnance testing 
occurs at 125 permanent firing positions along the firing line. An abandoned airport lies in the 
nonhwestem portion of the cantonment area. The north area covers S0,9SO acres and has widesi;read 
UXO contamination and localized depleted uranium contamination. 

Accessability to the JPG i.nstallation 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 rovliig security 
swveillance. 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 
restticted to badged personnel only. · 

2.2.1 SOURCE DF.SCRIPTION 

JPG was designed and constructed to be used as a testing provin& ground, and has been in operation as 
such since May 1941. A wide assonment 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 1PG 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. Little 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, pJus 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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Name Unit No. 

Old lncinenkir (Bldg. mr 01/JPG 001 

New lnci8'1'11« (Bldg. 333)' OVJPO 011 

Oil/Wat.er Sqmatcn (Bld1. 186+110)' JfG.()()4,00S 

Well DispaW Sile <n, JPCl 018 

Cisceni Disposal Sile •.JPG 021 

Sud BluWI& Area (Bldg. 136) • 011,aoae 

Paint Wute Area (Bids. 136)' 013. llOlle 

floor Oraia a.ad Wash Rad; {Bldg. 186) 01.t,llODe 

Photo Lab floor Dra.ia.s (Bldg. 208) Ol5, JPG 010 
,..._ __ .... . 

l L2. JPG-023 

Uamdaced R'*1s IA, aone 

Locomocive Mlliatmance Pit (Bldfl. 216)* IA aoae 

PCP Wood Att:unad.UOO AzrA' L7. JPG 008 

Mot"san Read Disposal Site Li, JPG 016 

Engineer's Ro.it ro.epli.al fapl-011ives 1.9, llODe 
BW'11i D8 Area' 

Bumi D8 Grouad off J ROlld Lil, JPG 0221 

lam Mna1 l..udfdl off Y art Rold Ll2. JPO 017 

• ,... 9llidl -mo...w ill .. IWP8 ..-., .... bnwdpdo6. 
(S--~. 1990.) 

JPQ.PSJ.nw 7IOM:l4.o'Jl 

Table l-l 
Potential Solarca •t JPG 

Comments 

lllCiaenacr med hm 1941-1911tobunRDllJ1111m11ailioe ud pmper. No cloannallcd rebx Im~ 

Cwready med lo bun piper produd.t. dems, plywood aad pol)'llrdhaae. 11rie uh -. TOJ.ic ~ Leacbiag 
~ (TC1') ~ .... ~ii die°* 19 LMdfiD. 

Thue steel ud CXJllCRU pill 1111 used 1e1 sepante amt OJlllaia pdrOlc:a:n 1luclp from wub-doft q>erldom iuide die 
bWldi1111. 

This well may ha¥t bcea med fm dUpmll ol mu•i«iom ud ri~ OODlrol lft!uda. The wen is l fL ill diameter ud 30 ft. 
deep. 

Could llOl be loc:.red cbias RFA. Rua may haw hem. dispose4 hae. 

This b a 20 ~foal area used for 11114 blutiag. W.- And ii _,_. for..,.._ CIOllllitueals. 

This 140....,. fooi. llt!I. u med ra-,. empty paint cua while ia 11t1el IL'lOllif&ilUlllllll puu. 

This uail couUu crl I ttetl 11'-.:h Seda& from die building into 1 wull net. All b:ll spills crl Peuokum aad Olbcr 
l..utl'icutl (POL) - cDiDed lad ieplOleCI hen. 

Tbex floor dr&iat d.irod.ed liquid ~ wuce to die 1111.icary .. _. •)'Item. 

This uail ~cl. app'Olimatdy 10 acres cl. la.ad IUl!Jd fOf ~ crf ~ aplosiYCL 

This area eoa.sisls of dirt ud pawl raads aatb of the fui111 line wlJa'e wuce oil wu tp'llyed fs dust a»alrol. 

This pit ii~ 110 ~ feet in •ea and .. ,, bavc m:e.iwd leakinB POL fluids. 

This unit ~of wood lfaled with pealKbloropheld, aad zinc ~ which ii piled a. I.be lbladoned maway. 

This lile ii u •lliaed p:ed covm111 approximau:ly 420 .tqlllR feet. Thi• pond lnll)' cml.lin ioen ordaaace. 

This uu w11 reponecly med to bum eiplmiwes txllltamilllled ll'Ub. The eu.ct Ilia and llX:llUoe ill uakaowa. 

This lfta coui.al crl ~maaely l acre.s formerly med for bumi111 crl JWoject.ilN ad pvpelllals. 

Thill Ludfdl WM lllCd fur dirpoinl U i.al (SUid and IMd) ahcJls. 'Jhe adMi lize jr imbowa. 
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N.le vma·· 

Landfil al 4..5 lqil!Cl Range Ll3 • .-

BJda. 60'2 Soil Staging Area • Ll4.-

Debis Dun., Nonb ci Airf'leld" LU, lliOD¢ 

P.t(>lf Mill Road Dispoal Are.a • Ll6, aoae 

DRMO S1oraac Arca • Ll7.~ 

Landfill New Old Timller Hunliq Lodae 1..20. JPG024 

Di.spool Area Near New lncinera&or • l.21,.aoae 

Sewase Sl11dse Application Area • l.23, JIOle 

Ammuaitioo Demiliwi:r.atioa Area l.24, IPG-013 

Pote111i&l Mll!Vtiou Dump Silt l..25, llODC 

Bldg. 186 Solve111 Accumu1acioa Are.' C4, JPG03.5 

Bldg. 186 Aatifree:te Accumulat.ioa Area' C6, JPG03S 

Building 227 f(l(1'11Cl" Storage Pad' Cll, JPG034 

Mach.ioe Shop Accumulation Area: Cl2, JPG031 
(Bids:. I 0.5) 

W11er Quality Lib Saldlite Accumulatio11 Cll, JPG002 
Alu' 

' SM Mlida - iodl&ded ia Iba Rll'FS -1, _....ill~ 
(S.-C..: ~ 1990.) 

JPO-PSl.rcv 7I0&04.")l 

Table 2-2 (Continued) 
Potential Sources at JPG 

ea. .... 

This aaic OOlllUll of,- ucl AIClltend ddlrir. No WI.Ila wue ~ .... lhe IPA. 

Soil. remcwed dadq UST aca'Yllliolu WM lliXed hen. 

This .ii .. - ~ CCIUl'lldioe debris ii depolW:id. 

This area wu Uld fKllll 1949 so li161 fGr d.ispoaJ cl tlllbowtl w.-e.. 

This ii u cpen 1tC:ff1C - whele rec:ydabie eqtlipme• Md Giber ile111111 - llDl'ed pria: IO their bein1 traufmed elf 
1he potL s- ic:.hcid baaaia - llOled be.re. 

Trub .......... die Old Timber lod1e. ...... lodp. Wiiii *Pllired ill dU llmdfill 

This is • 200 lqlUll\! foot area where yellow dniab of IUlfur-lib lllllaial were dilpOltld Oii lbe Jl'l'llld m11«. 

This ._ ii a 300 lqllll'C fooc rie1d Wll:d few: sludge dryiaa. The 1hidge comea fmm lhe STP ad 111111 have had hiah 
cyaaide aad lilw:r Inell. 

This illl .... - nae Hpbives d\lfpa ud ulef..-t muiUiou may have beea burned. 

This is a cle-Sy woocled area dW may have been ued fw dispaal of ..._ mllllkioal. 

This area b lbe former Jacation of 1 sol'Yent KQlllN)llioa ll'CI; aow occupied by Safet)'-Kleea Plltl Cleanen. The 
tol¥eats were llDl'ed ia 55-plllJ9 drums oa a a.ieadc floor. 

This _.. tiCI ~ IO lbe Solvent Aa:umuluioo Area. inside lhe tuildiq Md ccuilu of a 300 galloa abow-puuad 
llllifreea: recfWDI ult. 

Th.ii utlit couiltl of a coacme pmd and 11.cn1c ahdw ued so aa-e wute eolveau. oil ud .. bricaub from operatioa.t 
iuidc the buildi•• 

This w:iit amisu of SS-pllon w.ute POL i:ollcaioa drum liaing in a drip JWB· Tbc wute ii the resull of operllions 
widlla lbe l:llildi11. 

This llllit ii a llnlll ~ cahinet ldj.:ent to the SlP. Was&es, ~ is die lab w.11 *-! in the Clbiuei. 
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N-c Valt No. 

Fonner O.emicel St<n1e Area Cl4 
(Bld1. 279). 

Airpor1 Hat11.r Wute Sioraee Ana' Cl5 

Air Gunnery Ruse AcainmJlalioa Ale.a Cl6 

Air GunllU)' Ranse Saap Eqwprncnl Aru Cl7 

Former Transfoma Slot'age (Bld9. IOl!A) C24 

Sewase Treatment Planl (STP)" SI, JPG003 

Sanital}' Se wc:r S )'Stem S2 

Stonn Sewer Draiaqe Sys1em S3 

Tnlc 11117 Wute Dir Tl 

Leakins UST (Bldg. 602)" AOCAI 

Other USTs' AOCAl 

No. 2 Oil Spill' AOCA3 

Gasoline Sialion· AOCA4 

Muailioo ln.,.a Areas AOCA5 

Machine Shq> (Bldg. 105)' AOCA6 

• SU. wlDdl .. IDcludod iD Ibo IWl'S .....-ly ....._ ID..iisaliooL 
(Soun:c: f.b.Kio, 1990.) 

JPG-l'Sl.rev 7.uM14193 

Table 2-2 (Continued) 
Poteali81 Sources at JPG 

Thil ii • f<Ullll' *°F .rea illlide bu.ildias 219. 

C-.ClllU 

No watlcl - c:um:11dy ll<nd daae. 

1bU .re& lia iuide !be Upon hNgw ud "'*' wed IO 111:.re DOll-hazlrclou ..._ 

Thil -. couiMs ol • .reel 55-plloe chm littia1 aklp a wooden r-J1et. The dnun ii med fer drplding waste .scnp 
ateel from lhc .,.,.1111 ru,e. 

1bil -. ii .-d IO llOR WJdll pfor lo placi.a1 !hem oa the Ainrm Target lbuae· 1buc -.U couiat of .scnp 
equipme• llldl .. uucb. IUU and JUD llln'elll. 

1bil area. 'Wbae uunonnen - aored, couia ol • lriangulair-lhaped, (enced ue-. 'Wilh • pavel hue. 

1bil ii the primary Wuw: Water Trellmcat Plaal for JPG. Efllueat from Ibis uait dilehmJea imlo HlliJat'• Creek 
wider NPDES Pmnil No. INOOZ4210. 

1bil uail ia CXJ11111iled ol below ground lllrflCC (bp) pipes ..taich eoo~y • ......., lO the STP. Tbere ue O\'er 
50,000 feet al sewer pipes. 

Thit ullil ii ~- of ha• Ii-. Qlch buim ud ditches with dim:t nllllDff i.w lbe mmauadiag Mface waiers. 

Thil ii I 1.000.1Uloa UST 'Wflidl aores wuc oil gaieraled ia the nmde maiateum:ie ud ~ cpendioa. 

Tbe leakiq UST was loclJed adjacent to buildi111 602 and wed lo llllft No. 6 fuel oil Ourhi1 la.Dk remoVll ia 1990 
• lea1 OCIQllmL 

Thil AOC iacludu 38 USTa anendy ia ._ 11 JPG. The tanb vuy ia qe from 51 10 1 years old. 

Thil oil lpill IOUlh ol BDilclina 103 occurred in Apil 1981. The No. 2 healing otl coveftd (JOO squa1e feet and wu 
cllllCd by cwafillin1 d. the Wik. 

Thia Uliom ha ""• ia operation lince 1942 IDCI ia loaled ia lhe K'Ulh-centrll pxtion ol the f.Olity. Tbm ue 
UST1 and piping localed u lhi111Atioa. 

Th«e we D1aitioos i"'*' .veu located bolh aonb aad toUlb of die fuina line. North ol lhc firiaa line it ia estillllll• 
1bere Ire 8,600 11aea cl illlpld ll'eU. The MQ IOllth r:l lbe firina liae is uabowu. 

Thia AOC CODli.tcl of a .llllveat dip lUI: and a lead cutiD1 unit used to !MR lead banunc:n. The f1ocr beneath lbe 
solw:Dl mail is wooden IDd sWned. 
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Table 2-2 (Continued) 
Potendal Sources at JPG 

Commeacs 

• This ina is med u a 8n tat iaa aacl ....._. pwad - at.erved dllriq the RFA ia 19!n. 

This •• poad coveRJd wi&b !IMCld•m, med lo lat nwllitiom. This 100 lqUK'C ,....s pomt - llOlllUucled m 1950 wl 
is 7 feet deep. Wbc:a Mille4 i.a 19'10. .o mwlitioal were fouad Uuide. 

nu.. i.t u uliaed pDIMI lllC'lCI ID IUl muaitioos in wller. h coven aa uea of 200 lqllll'C yards aad is c:urready DOI ia 
... uxo ... ,. mnai:a ia die boaom of !he pond. 

This uait ii loca&ed ia I.he l!Crlh-a:nlral part.ioa of JPG ud is uscd u a bombi.a1 ud llnfiag JU1t: by die USAF ud 
IANG. 

This area. locaud off C.W Recovery Ro.I, houses I ..... IQb. Thae Cl.ab llR arrpy md a.u:ready med as 

~· 

Family of Scaucnble Miaea (FASCAM) are ~ ia this area. The 400 ...-re yllld .u:ea hat a c:nWled rod: hue 
widi COllCICSC diriden. 

l..oc'lled in the IClUCheut pmioti or JPG this We& is used IO le.st miau ia lest pits. BOlh aati~l ud anli-lallll 
mines are k\llcll. 

This 6S-70 ICl'e ate ii the loc:aliaa where a herbicide WU applied ia 1919 10 clar veaer.adoa. This Unil is kale4 east 
m JilltltOWll RDld. .,.. of o.e r.n81 line. 

This hllildiaa is ua:ed fer Roriq wl llliaias pestiQdi:s -a llatlicides. 

This is a wapm maillllllalla!, repair ud refmbiabi11fdi«y,bllledaear1be firiaa liDe. 

Cum1111y qierariaa lllilillry YCllide 1uolane alltl diesel ltltioa. 

Locaioa of 8 0.- le.still!I Aft!& amead)' iD Ille. 

Adjaizat IO n.ilnlad tncb, acbted, may ha11e beea IUld IO inmpm bu.m oil (beadng oil),. 

Fonner~ UST llll'vmR'e uscd IO •are bunk« oil. Upoa removal, a.iaed tail wu ~ 

Um! primarily to test 1111111 arms: lead may be 1 COllCl:nl. 

Pipe ltic:l.iag oat of pmlld; 1D1J be USTs. 

~ vault wilb pipq wllida u u.dcr water; 181lf be a pii1 cl a fuel...._ l)'llem. 
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1 lndnarator (Bldg. 185) 
2 Watar Quality Laboratory 
3 Sewage TrHtment Plant 
4 E>cPOllw Burning ArH 
5 Landftll 
8 Yellow SIMur DilpouJ Ania 
7 Storage of Wooden 

Anvn1.11111on BoHe 
8 BumlngANa 
9 Red Lead Dlepo8al AANl 

10 lnclnera1Dr (Bldg. 333) 
11 Buming Ground 
12 Landtll 
13 Ordnance Dlspoelll Site 
14 Ulndftl 
15 Munition T89t Pond 

18 °'*' o.b"ldon ArH 
17 Bldg. 802 • Solvent Pit 
18 Bldg. 817 - Solwnt Pit 
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23 Bldg. 188 • T~ 
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SIDrage 
25 Depleted Uranium 

Impact Field 
28 GatDr Mine Burn Arm.. 
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FIGURE2·1 
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2.2.1.1 Building 185 Inclnerator (JPG-001) 

This incinerator was in operation between 1941 and 1978, and was used to bum debris such as small 
ammunition and paper JXoducts. '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 diSJM>SCd 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. 

1be particulate matter vented from the incinerator stacks during operations was released directly to the 
annosphere. No known release controls were used in this unit. Particulate matter may have included 
hazardous constituents from the disposed materials. 

Environmental Considerations 

Durin& 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 particulate matter, potential for a release to the soils, &fOUlldwater 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. lbis source is currently under investigation in the 
RJ/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 co produce approximately 280,(X)() gallons per day of waste water. 1be 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 treabnent plant since the 1960s. 

The pumping station is located in the basement of building 177. 
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Waste Characteristics 

The majority of the waste water is sanitary (domestic sewage}. A small quantity of iDdusttial wastewater 
comisting 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. 

SJudge from the Imhoff tank is pumped to a dlyin& bed consisting of concrete waJis and sand floors. The 
amount of sludge generated is undocumented. The area under the drying bed may contain contaminams 
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 hem. These areas are now covered with 
grass and are generally flat, with no signs of mounding. Sludge from the drying beds wu reported to 
have high levels of silver and cyanide in the efOuent, emminating from the operations of the POOtographic 
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. 

1he specific wutes aenerated 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 t.o human health and the environment 

Environmental Considerations 

Allbougb. the STP bu recently been upgraded. and the operations have substantlally Improved. possible 
contamination of the surface water, sediments, soils and groundwater may have occurred. Currently, there 
is a slight potential for release w surface water via runoff to Harberts Creek, which is several hundred feet 
away to the southeast. 

In the past, untreated wutewarer has bypused the treatment system and has been dischar&ed directly into 
Harberts Creek especially in periods of heavy precipitation. 

Contamination of swface soils may have occurred due to the leaching of stockpiled or disposed of sludge. 
Public bealth risk by soil contamination is reduced al this source due to the restriction of entry to 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 SlP; analytical repons from the 
SlP 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 Hamens Creek may have resulted in contamination to the surface water pathway. 1be estimated 
amount and frequency of untreated waste-water discharge is unknown. Water and sediment samples taken 
from Harbens 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 cwreody underway to locate the source of the silver contamination. 11lis 
source is included in the current Rl/FS investigation. 

l.2.1.3 Former Burning Ground and Landfill 

Description 

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

The one-acre landfill (JPG OOS) 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 

1be 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). diniuotoluene (ONT) 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 Cons:lderatf ons 

1be potential contaminant release mechanism is leaching through soils into groundwater. Release of 
contaminants to the air ls of minimal concern because the source was covered and is no longer in use. 

No records were maintained of marerials disposed of in this landfill, which is now abandoned. overgrown 
and barely discemable. 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. 

l.2.1.4 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 Agure 2-4). 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 Comf derations 

The area is discemible by stressed vegetation (probably due to the low pH). The potential for mipion 
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 runriff of precipitation and stream scouring during inaeased flow. 

Monitoring History 

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

2.2.1.S Open Burning Area 

Description 

This burning area (IPG-006) is an active powder-burning area located east of Shun Pike Road and south 
of Engineers Road. in the southeast comer or' the installation (See Figure 2-S). 

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

Waste Characteristics 

Waste p:opellam and explosives containing TNT, ONT 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 beioa analyz.ed for hazardous constituents. Analysis of ash in one report indicated the ash 
contained lead. nus 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 am is taken to the Gate 19 landfill for proper disposal. 

Environmental Considerations 

Records indicare past burning, prior to the construction of the four steel pans, was done 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 cransported to 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) 
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Monitoring History 

Analysis of am 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 analyu:d from the former burn areas on the site, however, this source is 
currently under investigation in the RllFS. 

2.2.1.6 Contaminated Wood Storage Plies 

Description 

1be Wood Storage Pile (JPG-007) consists of a 10-ft. high used wood stockpile covering approximately 
300 square feet on an abandoned. impermeable alrpon runway. 1be 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 
pentacblocopbenol (PCP) treated wood from about 1975 through 1990. The sire 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 a1: an off-post sanitary landfill. The unit has been 
operating sioce approximately 1975 and ls currently active. 

Waste Characteristics 

It is suspected that residue PCP and dioxin may be present in areas where wood ~ been burned Ash 
and other evidence ideates that previous burning of the wood pile may have occurred. 11te 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. 

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

Limited soil contaminants may have been released and transponed to surface soils via stonn 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.l.1.7 Red Lead Disposal Area 

De$crlptioo 

lllis disposal area (JPG-009) of approximately 36 square ft. is located adjacent to the southwestern comer 
of Building 21 l (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 occuaed between 1952-1958 and between 1961-1978. 

Waste Characteristics 

Records indicated waste consisting of paint residue and inen 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 
corner of Building 211. Potential release to the air, surface water and groundwater exists. Because all 
areas where red lead were placed are not well defined, it is possible thal 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 enviromnental sampling has occurred; however, subsurface soil sampling is planned during an 
upcoming RI. 

2.2.1.8 Bulldlng 333 New Incinerator 

Description 

New Incinerator Building 333 is located west of Infantry Road (see Figure 2-4). This unit is a Single 
chamber iocioeraror with an after burner, which operates using Type ll Fuel Oil. Operations of lhe 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. 1be incinerator is used to di.s(>Ose of paper products debris. plywood and 
polyurethanes which may be contaminated with methyl Chloride and iron Oxide from inert filling 
operations in Building 211. 

Waste Cbaracterlstks 

Ash from lhe new incinerator is placed in fiberboard drums and disposed of in the Gate 19 Landfill. 1be 
asn is analyzed for total cyanide. sulfide, ignitability, pH and EP Toxicity metals prior to disposal. 
Analytical results of the ash analysis is contained in Append.ix C. 

lllis unit is indoors and has no reJease controls. Particulates from the incinerator are released directly into 
the atmospiere 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 Comlderatlons 

Since paniculate matter is released directly inro the atmosphere, potential for a release to the air is high. 
Potential to release to the soil, groundwater and surface water is moderate to high. 1be potential 
contamination would be difficult to assess due to the distance and direction the particulate matter will 
migrate before settlement 

Monitoring History 

1be ash from the unit is analyzed for total cyanide, sulfide ignitability, pH, and EP Toxicity metals prior 
to disposal in the Gate 19 Landfill. 

U.1.9 BurnJng Ground (South of Gate 19 Landfill) 

Description 

1be Burning Ground (JPG-014) is a one-half acre thermal treatment area once used for the open burning 
of consttuction 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 phorographs from the 1950s to the 1970s show liquid-filled ttenches and 
mounded material in this site (Ebasco 1990). 1be area is no longer used for burning; since it is currently 
overgrown with vegetation, the burning area is not discemable. 

Wute Characteristics 

Suspected contamilWlts associated with the Burning Ground are TCE and lead 

Environmental ConslderatJons 

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 
aJ>P'oximately 25 feet below ground surface and flows from the southeast to northwest. lhe spent 
solvents and metals are likely to be mobile in the groundwater environment. 1be 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 burning 
area (see Figure 2-8). However, groundwater-flow infonnation 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-Nuc:Iear, 1992) nus source is currently under investigation in the RVFS. 

2.2.1.10 Gate 19 Landfill 

Description 

The Gate 19 l.anclfill (JPG-015) is located near the installation's west perimeter road boundary, 
immediately nonh of the f:uing 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 oon-combustible ttash. 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 Comideratlons 
Soil contamination as a result of improper disposal practices of solvents and paint residues may be present 
Moniroring wells placed along JPG' s westernmost boundary during a past RI have been sampled regularly. 
Groundwater flow moves toward the west-nonhwest at approximately IS feet per year (ESE, 1988), which 
could result in migralion of contaminants to off-site drinking water supplies. 

Monitoring History 

An Rl/FS was previously conducted at the Gate 19 Landfill site by Environmental Science and 
Engineering {ESE, 1989). During this investigation, 12 groundwarer monitoring wells were installed t.o 
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 RllFS 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 g.s investigation are beUeved to be small localized spms or discharges that have not migrared from 
the soil into the groundwater. Given the low hydraulic conductivity of Che Glacial Tiil (S.3 x let' 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 Che 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 Slgnlllcant Aulydcal Results at Gate 19 and 
BullcU111 279 Moaltortng Wells 

Detected 
Compound MW-071 MW-Q9A 

ACET -- .. 
B2EHP 16 8.9 

l IDCLE -- --
llDCE -- --
MEC6HS -- --
lllTCE -- --
112TCE -- --

-- --
Note: All conceolratioo.s in ug/L 

• = EPA, 1986, Federal Drinking Wasier Slaudards 
+=Proposed Value 
a= July 1988 
b = Ociober 1988 

IPO-PSl.rn 7J08A)41;13 

MW-17• MW-ts• MW-OSb MW-lSb 

-- -- 27 -
29 -· -- -
-- 3.800 -- S,400 

-- 11.000 -- --
.. 920 -- 870 

-- >100,000 -- 210.000 

-- >200 -- -
-- s.100 -- 5,100 
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MCL• RMCL 

-- --
-- -
- --
7+ 7 

-- 2,000 

2CXt 200 

- --
5+ 0 

Source: ESE, 1989 



2.2.1.11 Ordnance Disposal Site 

Description 

lbis disposal site (JPG-016) is a 35 feet x 12 feet unlined pond, located north of the firing line, at "C" 
and Morgan Road.i. '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 ONT. 

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. Tue 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 inen shells 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 infonnation is available for this landfill. 
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l.l.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 tuses 
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 nonhem end. 

Waste Characteristics 

Tile 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-aae thermal treatment unit located in the north central portion of the facility, north of 
Graham Creek and west of Bombfield Road, near Shonk Fann (which is j~ south of the bomb field, and 
on top of a hill). The site operates under RCRA Interim Status for open burning and aboveground 
detonation. lhe area is an open field and consists of an open burning cage approximately 5 feet x 25 feet 
x 6 feet, with I-inch heavy steel mesh. Open detonation operations occur approximately 10 times per 
year. JPG uses the open burning cage to dispose of spent or unusable fuses. detonators, primers, and 
grenades. Debris on the ground consisrs 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 IO 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 also 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 aaununition·auembly plants. Buildings 617 and 279 are inactive. The 
three solvent disposal pits (JPG-027, JPG-028, and JPG-029) are located immediately adjacent to tbe 
buildings. The pits are cobble-lined solvent pits, each measuring Dine 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 SOO gallons of TCE were disposed of in these pits. Other 
unknown solvents and degreasers were likely disposed of in the pits. 

Environmental Comlderatlons 

Analytical results from soil samples indicate elevated levels of VOCs. The key environmental concern 
is the mipatioo of contaminants to the shallow aroundwater table, which occurs at approximar.ely 20 to 
25 feet in this area. Tiie rate of groundwater flow in the Glacial TIU was calculated to be approximately 
3.S ft/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 Hlstory 

Remedial investigations were conducted at the three sites. These investigations consisted of soil-g~ 
surveys, soil sampling, and groundwater sampling (Building 279 only). Results of the soil-gas survey 
indicated voe contamination at all three locations. lbree groundwater monitoring wells were installed 
at Building '1:79 to determine if groundwater contamination exists at the site. Of the three monitoring 
wells, only war.er samples from one well, MWlS contained elevated levels of VOCs. 'This well is located 
within 10 feet of the disposal pit. Contaminants detected in MWlS include 1,1-dichloroethene at 3,800 
ug/L (maximum contaminant level [MCLJ is 7 ug/L), 1,1,1-trichloroethane at 210,000 uglL (MCL 200 
ugll.) and trichloroetheoe at S,100 ug/L (MCL S ug/L}. Also toluene and 1.1.2-trichloroethane were 
detected but not above MCLs. The absence of contaminants in the other two wells indicate that the 
contamination~ 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 Fare Training Pit (JPG-030) lies at the intersection of the nortlVsouth 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. UnbUmt pettoleum products could mi&rate lO 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 infonnation 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 otJarge 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 confonning drwns 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. 111is building is also used for satellite storage of waste materials. 111is storage area is 
partially benned. (Ebasco, 1990) 
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Waste Characteristics 

Wutes stored at JPG-034 include waste solvents, paints and oils. The amounts of wastes colle.cted are 
undocumented. 

Wastes stored at JPG-035 include Type II Stodard Solvent, No. 1 fuel oil. Used batteries and empty drums 
are temporarily stored outside the building on pallets unUl 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 2S feet by 30 feet with a concrete floor, metal walls, and an asphalt roof. 
No evidence of spills. nm-00 or run-Off were observed during the site visit. 

Waste Cbaracterfstks 

All hazardous waste generated at JPG is transferred to this storage area prior to tramfelTing 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, 1PG generates 
app-oximately t.800 gallons of hazardous waste each year. 

Environmental Considerations 

1be potential for release of wastes is low. However, no curbing conwnment exists at the door of rhe 
building and should a spill occur, it would not be contained. 

Monitoring History 

No environmental sampJing has been perfonned al lhis source, however. this source is included in the 
current RllFS investigation. 
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Table 2-4 
JPG Hazardous Waste Summary for 1991 

Waaae EPA Number Amoullt DUpared 

Silva Nilnle 0011/0001 4 powad1 

Sulbic Acid .t Sodium~ 0007/0002 90pllou 

Wute Plial OOOllRlOl/FOO! 0001/D007 SOpDou 

SBI w.- Traame• (Naz CzJ 0007 3 poUDds 

M·Pftp eo.dilioMr (Plunmlble Liquid) 0001 3 l."ll.lllCCll 

Tyme Cold Pini Cleaas (Xylne, Pbeaol) 0001 40pawldl 

M-Ume OUl)'ll (F!uumhle Uquicl) DOOi 1 ouace 

GlplrOle (FWnmehle Liqgid) 0001 90UDCll 

M·Prep N...w. (F!amnwhle Liquid) DOOi 2 OUllCU 

CAllC Pliia 0001 275 pllou 

Sklddanl Solve• DOOi 27.5 pllou 

PlliBI. a.ipl 0008 30 pllOlll 

~ [)OOIJ t pouad 

Hydmdtbic Acid 0002 I aallon 

A....wwilml Hydrmicle 0002 1 plloa 

10.. a.- Qlaride 000.5 1 q.-t 

A4UCIOUI Hydrodiloric Acid 0002 2quru 

......... Ii .. ~ 0001 3-l pL coMliMn 

RaiGle "* 0030 240pllou 

w ... PU& Relll.ed Mllerial DOOlllDOOl/0001 445 1.Jlou 

Wu&e Peuoleum Nepbdia Diaillllc DOOi s pwods 

Pola.i1MD Pennua ... DOOi I pouad 

Sodium HydrOJ.ide 0002 S-1 pJIOll coatainen 

Polami- Hydrmide Miatlll'e 0002 12· I pt. 0011tlinen 

Sulpblaric ~ Mi..aure 0002 19-1 qt. ooauaiaen 

Acecic Acid MiJJUrc 0002 23-1 qt. contaioen 

R-3000 KocWr. (AlcmllCI) 0001/RlOl 6-1 •· COllWDen 

Alcohol Mimn 0001/R)()I 12·1 qt. coa&ai.men 

Kadllt R-300J 0001/RlOI 6-1 q&. coatliaen 

W '* Petroleum Naphdaa 0001 2363 lb&. 
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2.2.1.19 Depleted Uranium Impact Area 

Description 

Dense, depleted uranium penetrators are fired from the firing line nonh 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 penettators. Depleted uranium (DU) has been used in weapons testing of 105-
mm and 120-mm tank ammunition since Marcll 1984, under U.S. Nuclear Regulatory Commission (NRC) 
Ueense No. SUB 1435, in conjunction witll 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 (EO). DU rounds are fired against a canvas target. therefore the rounds do not bum 
or aerosolii.e. The majority of DU rounds remain intact upon firing, though some do break into large 
pieces on impact (Ebasoo, 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 impacL 

DU consists mostly of um, an isotope of uranium that is not highly radioactive. and about 0.01 % of U"5, 
a radioactive isotope. Soft targets (as opposed to hard targets) are used in the DU impact area to 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 IUstory 

Approximately every six months, sampling of monitoring wells. soils and sediment for radiation 
contamination is performed. Thus far no radioactive contamination bas been detected; however, two 
explosives. HMX and ROX, 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. (USATIIAMA, 1992) 

2.2.1.20 Fonner 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 discemable. This area covers approximately 
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100 square ft. and was reportedly used from 1985 until recently to bum scrap Styrofoam and plywood 
material from the mine rest area 

The scrap malerial was first used as dampina material durin& mine testma prior to disposal. As a result. 
there is a potential for live detonators and bluting caps to be imbedded in the scrap. Due to this potential, 
the material cannot be shipped off-site for sale or disposal. 1be packing material was taken to the open 
burning area several times per mondl. 

1be open butDing was conducted under a variance to air pollution regulations granted by Indiana 
Department of Environmental Management (IDEM}. 1be facility recently began burning the scrap at the 
New Iocioerau>r upon awoval of an application submitted to IDEM in March 1991. 

Located east of the bum 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 
bumed here. 1be wastes and residues potentially contain explosive residUes and heavy metals. The 
amounts of wastes generated are undocumented. 

Environmental Considerations 

A 1992 analysis of ash samples collected from the bunt pile ls shown in Table 2-5. 

Monitoring History 

In Match· l 992, asb samples from the bum pile were analyzed and the contamination detectfd ls shown 
in Table 2-5. During an upcoming RI, ash and soil samples from the bum area will be collected and 
analyzed. Also. a geophysical survey will be performed of the area surrounding the pood. 

2.l.1.11 Gator Mine Testing Area 

DescrlptJon 

This site is located in the southeast.em portion of the facility west of lhe east perimeter road between MiJJe 
Field Road and a Uibutary to Harbert Creek. It encompasses approximately 220.000 square yards. with 
26 mine test pi.ts 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. 1be debris is cleaned from the 
pits after each use. 

Waste Characteristics 

1be 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 

Parameter Results 

Total Reacted Cyanide 0.10 mg/kg 

Total Reacted Sulfide 0.49 mg/kg 

Ignitability (Flash Point) >210. deg. F 

pH (W) 10.59 

Arsenic, total 52.8 mglka 

Barium. total 84.S mg/kg 

Cadmium. total 39.8 mg/kg 

Chromium, total 39.8 mg/kg 

Lead. total 4,080. mg/kg 

Mercury, total 0.1 mg/kg 

Selenium, total <LO mg/kg 

Silver, total 19.9 mg/kg 

Souroo: ICeamey'. 1992 
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Environmental Olaracterlstlcs 

Precipitation can enter the steel boxes and exit via drain pipes in the bottom, which empty illlO a drainage 
swale that leads to Harbert Creek. The area is a concern because of the pou:ntial 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. 

Monitoriag History 

Silver bas been detected io the water and sediment of Harbert Creek. The potential sources of the silver 
are the wastewater b'eatmeDl plant dlscharge., hlDOff from sludge application areas, and the oar.or Mine 
Test Area. Further investigation is underway. 

2.2.1..22 F1rln1 Range Impact Area 

Description 

The Firing Ranae Impact Area is located throughout the entire JPO facility, and consists of the area north 
of the Filing line (approximately S0.000 acres). Over SO designated test-tired munitions impact or target 
areas encompass 8,600 acres. In addition, the entire area north of the 1irina line can be considered impact 
area due to the nature of testing munitions and projectiles. There bas been an estimated 23 million rounds 
fired into the area since 1941 and an estimated 1.4 million rounds of unexploded ordnance (UXO) may 
exist in the area. 

Waste Characteristics 

Poceodal contaminants include metals, p-opellancs, mines, ammunition. carttidge cases, projectiles, mortar 
rounds, grenades. bombs and rockets. 

1be test-fired munitions and unexploded ordnance are not classified as solid wute as long as JPO remains 
operatiooal. 

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 phospborous, metals, merCW}', and explosives. 

Monitoring History 

No environmemal sampling has occurred. 
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2.3 ENVIRONMENTAL/REGIONAL SETTING 

2.3.1 Demography 

The areas surrounding JPG are rural in nature with large apicultural and smaller forested areas. JPG is 
bisected by three different counties: Jefferson, Ripley and leanings. 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. Or these personnel, 3 are military and 323 are civilian. In 
addition there are approximately 33 military dependents and 791 civilian dependents. It has be.en 
detenniDed that all military persoDDel am their dependents reside off-post. except for 1he 24 residents who 
reside lo OD•post housing. All civilian personnel and their dependents reside off-post (USACOE). 

l.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 coven 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. AJI. dependents attend school at oae of 22 districts 
io southeast Indiana or northern Kentucky. Primarily they attend MadisOn.Consolidated, Southwestern 
Comolldated or South Ripley County districts, which are outside the 4-mi1e study area. 

The northernmost areas of JPG are used for both hunting and fishing. A state lottery 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 soutbem portion of 
JPG. The Old Timbers Lod&e 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 

PopulaUon Data 

County Population Persons per Persons per 
Square Mile Household 

Jefferson 29,797 82.4 2.57 

Ripley 24,616 SS.I 2.76 

Jenni op 23,661 62.7 2.7' 

Distance Cateaory Gate 19 Landfill DUIA Cantonment Area 

On Source 0 0 0 

0- 1/4 0 0 0 

1/4 - 112 0 0 48 

112 - I 40 0 278 

1-2 87 0 --
2-3 54 ISO 

' --
3-4 167 210 --

Table l-7 
Land Uses In the JPG Vldnlty 

Squin JPG Urbao.1 .. .. .. .. '* Coualils Mila Acra Aaa Developed Agricultural Forest JPO Wat:er 

Jdrenon 366 19,80~ 234,240 4 61 2S 9 I 

Ripley 442 27,048 282.880 4 65 20 10 I 

Jenaiap 3T1 8,375 241,280 3 76 16 4 I 

Source: Environmental Impacc Stalemeal, Louisville COE 
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2.3.3 Sensitive Environments 

F1ora 

Prior to DOD ownership in 1941, the JPG property wu primarily farmland where sorghum, tobacco, com 
and wheat were raised. Oearing the land and application of pesticides and herbicides, includin& Bromacil 
and 2-4-D, were used to altet the initial cover. Burning and strip-planting are employed to manage the 
land and maintain functional areas. 

Of the total aaeaae of JPG, 24.760 aaeage are forested. and 7,289 aaes are covered with brush. In a 
rece.- study conducted by the Indiana Depanment of Natunl Resources, 29 species of rare plants were 
identified on the imtallation. A listing of these plants and their classification is included in Appendix D. 

Fauna 

Fish surveys or JPG surface water indicate there are approximately 28 species of freshwater fish on JPG. 
Stocking occun on several of these waters, and the reported production rate ranges from 100 to 300 
pounds per acre. No federal or stale 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,())() acres of the facility. 
Huna:ers 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. 1be controlled 
hunting program has been in service since.1958. Since that time an annual kill rate for white-tailed deer 
is approximately 7()()..860. 

Five federally listed and twenty-two state listed endangered species may·exist within the JPG facility and 
the immediate vidnity. The exact number of species is currently under investigation by the U.S. Flsh 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 weUands have been identified within JPG. These are Palustrine Forested (PFO); 
Palustrine Scrub-Shrub (PCC); Palustrine Emergent (PEM); Palusttine 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 oflandsat data This review 
estimated 6,376 wetland acres cover JPG. Inteqxetation of National Wetland Inventory Maps, which are 
not yet finali7.ed. estimated 2,906 aaes on JPG site. The validity of both sets of data could not be field 
checked due to tbe UXO hazards at JPG. Approximately 68. 7 linear miles of weUaods are ~oeiated with 
the IS-mile downstream study area of the streams on JPG. (Louisville COE 1991) 

51 



Table 2-8 
Federally Endangered Animal Species 

Common Names Scientific Name 

American Peregrine Falcon Falco Peregrious 
Artie Peregrine Falcon Falco Peregrinue Tundrius 
Bald Eagle Haliaeetus Leueocephalus 
Kirtland's Wal'bler Dendroica Kirtlandli 
Indiana Bat Myotls Sodalis 

Table 2-9 
State Endangered Animal Species 

Common Name Scientific name 

American Peregrine Falcon Falco Peregrinus 
Artie Peregrine Falcon Falco Peregrinue Tundrius 
Bald Eagle Haliaeetus Leucocepbalus 
Kirtland's Warbler Dendroica Kirtlandil 
Indiana Bat Myotls Sodalis 
Osp:ey Pandoin Haliaetus 
Bachman' s Sparrow Almonphila Aeativalis 
American Bitten Botaurus Lengtinous 
Black-Crowned Night Heron Nycticoraz Nycticorax 
Yellow-Crowned Night Heron Nyctanassa Violacea 
Great Egret Casmerodius Albus 
King Rail Rallus Elegans 
Northern Harrier Circus Cyaneus 
Common Barn Owl Tyt.o Alba 
Short-Eared Owl Asio Flammeus 
Upland Sandpiper Bartramia Longicauda 
Bewick's Wren 1brinabes Bewickii 
Loggerhead Shrike Lanius Ludovicianua 
Golden-Winged Warbler Vermivora Chrysoptera 
Bobcat Lynx Rufus 
Northern Red Salamander Pseudotriton Ruber 
Hellbender Cryptobranchus Alleganiensis 
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2.4 HYDROLOGY 

2.4.1 Cllma&e 

The climate at JPG is mid-continental with frequent changes in temperature and humidity. During the 
summer. the 1emperatureS average from the mid-70s to 80s (9f). On an average, me tempetatme exceeds 
90"f for 39 days a year. Winter temperatures generally range from 22-3S9F. The total annual precipitation 
is approximalely 42-44 inches with nearly 50% occurring during the growing season. On the avenge, 28 
days of the year have precipitation greater than or equal to O.S inch. The two-year, 24-hour rainfall in 
the JPO vicinity is 3.5 inches. 1be region around JPG is subject to tornadoes and severe thunderstorms. 

2.4.2 Overland Drainage 

Surface water at JPG consists of six major drainageways which geoerally flow in a west-southwesterly 
direction across the installation towards the Ohio River. JPG lies within the White River Basin which is 
a sub-bamn of the Wabash River Duin (a sub-basin of the Ohio River basin). Figure 2-16 shows the major 
stream clrainqes 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/lakes are located within the JPO study area. 
Most of these water bodies are stocked with fish and are used for reaeational purposes. 

The southern portion of JPG is drained by Harbert Creek which leaves the installation at the southwest 
comer. TIE SIP is located on this stream.. The main branch of the stream is permanent and is fed by 
two intermittent tributartes. one of which originates at Krueger Lake. Krueger Lake occupies eight acres 
of the Harbert Creek drainage basin. A USGS gauging station on Harben Creek near Madison records 
an averaae discbarge of 13.0 cubic feet per second (cfs). (USACOE). Middle Fork Creek and its 
tributaries drain the south ~ntral portion of JPG. Big Creek traverses JPG north of Middle Fork Creek 
and has tributaries odJinatlng bolh on and off the installation. To the nonh and west of Blg Creek Is 
Marble Creek, which originates on 1PG. 

Little Graham Creek originates oft' the installation and traverses the nonh central ponton of tbe installation 
along with its major tributaries, Horse and Poplar Branch. Big Graham Creek also originares off the 
imtallation. traversing JPG nearly parallel to and north of Little Graham Creek. The two major tributaries 
of Big Graham Creek are Grapevine Branch and Rush Branen whi~h originate on the installation. 

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

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

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

2.4.J Potentially AtTected Water Bodies 

1be potential for contaminant release to surface waters on site is minimal. Streams flowing onto JPG have 
the potential to cany agricultural contaminants (fenilizers and pesticides) from nearby farms onto JPG. 
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In May 1992, a follow-up study was undertaken by USA'IHAMA with the objective of sampling all 
streams entering and exiting JPG at the installation boundary. Sample locations are shown on Pigme 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 coJJected. as no water was present during the sampling effort. 

Tiie sample analysis results indicate that silver and arsenic were present in stream waters ancVor sediments 
at some of the sampling locations. Sliver was detected in both aqueous and sediment samples at location 
EX-1. the Harbert Creek exit. The concenttalion 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 photopaphic effluent beina discharged pior to 1980 (USAnlAMA 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 oormal 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 to validate the previous data. AEHA concluded that silver levels in 
Hatberts Creek are elevated over background levels and borderline ambient water quality aiteria 
(analytical results are included in Appendix C). Silver was detected ln two water samples, EX-I (0.6 
ug/L) and EX-1-C (0.4 ugtl.). It is suspected lhat 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 USA nlAMA 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 IPG are described in detail in Appendix E. 1'be geologic 
units aod sttadgra(illc relationships iresent beneath JPO are believed to extend without signiftcant change 
throughout a four mile radius of the JPCJ 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 bodzootal extent and integrity of these units is not known. Tue storage and movement 
of groundwater takes place in the inter-granular primary porosity of the unconsolidated units and in the 
fracture induces secondary porosity of the underlying consolidated units. All of the lithologic units are 
believed to be bydraulically interconnected and to function as a water table aquifer with localized semi-
confined zones. 

Many areas underlain by carbonate bedrock exhibit features cbaracteristic of Karst Topography. Nooe of 
these features sucb as caves. sinkholes or disappearing streams have been noted in the geologic literature 
concern.ing the site. In addition, no wellhead protection areas have been identified within the study area. 

2.5.2 Water Supply 

Residents located within a four mile radiu~ 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. 1his system 
obtains wate_r 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 Wat.er 
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 to 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 HXXl gallons per minute. 

Monitoring wells have been completed and sampled at three separate study areas on JPG. Fifteen wells 
exist around the Gate 19 Landfill. nine around the DUIA and three around the solvent pit at Building 279. 
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Water Company Source 

Madisoo Waler Company Groundwater wells 
(Groce 1993) (outside of SI.Udy Arca) 

Canaan Water Company Madison Water Company 
(Parton 1993) 

Versailles Water Surface Wal.er 
Department Versailles Late 
(Groce 1993) (outside of saudy area) 

Hollon Waler Departmeol Oigood Waia Department 
(Stiklemao 1993) (outside of study area) 

Osgood Water Department Surface Water aod 
(Stork 1993) Groundwater 

(outside of study area) 

DuPonl Waler Company Madison Water Depanment 

Rykers Ridge Waler Company Madison Water Department 
(Myers 1993) 

JPG Madison Water Department 
(Meyers 1993) 

Private Water Supply for Mu!iCataruck River 
Muscatatuck Development Center 

Jennings Waler Company 3 Groundwater wells 
(Borden 1993) (Outside of SI.Udy Area) 

Table 2-10 
Water Supply Data 
. • onnections Total Connections 

DuPont No Data 
C1111UD 
Rykm Ridge 
HIDOWI' 
JPG 

Vcnai.Ues• 1,140 

Holton• 738 

Osgood No Data 
Vasaillcs• 

Holton 726 
Elrod 
Napolcan 

Madison No Data 

Madison No Data 

MadiSOQ Population 326 

Nooe Population 1000 

North Vemoo 2202 coooectioos 

Service Area • • 

City of MadiBOD 

Rural Area aurroundiog 
Canaan 

City Limits 

Rural Area 1unouadiog 
Holton 

City of Osgood and 
llll10UDding Rural Area 

Rmal Area around DuPont 

Rural Area 1urrouDdiog 
Ryken Ridge 

JPG 

Murcatablck Development 
Ceotct 

Rural area t.o the west of 
1PO 

•Emergency Interconnection .. Rural Area Water Supplies frequendy bave unknown number of active bQme wells in service area. 
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Production 

3.S million 
1.UOm 
per day 

.5.5 million 
gallou1 
pcrmooth 

7.0 million 
gallom 
per mouth 

3 million gallom 
per mouth 

18 millioo gallons 
per mouth 

No Data 

No Data 

1.4 millions 
gallons 
per month 

2,000 to 175,<XXl 
galk>ns per day 

17 . .5 million 
galk>ns per mouth 



3.0 TARGET ANALYSIS 

3.1 EXPOSURE PATHWAYS 

3.1.1 Surface Water 

lbere 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 swim.mine, fishing and boating. hrigation of agricultural activities may exist in the study area 
lhere are no surface water intakes for (X>table water in the JPG vicinity. 

1bere 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 S1P, 
lead from the Red Lead Disposal Area. heavy metals, solids and possibly ordnance materials from bum 
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). 

3.1.2 Groundwater 

1be bedrock in the JPG area does not have a dependable water-bearing sttala. 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 sUITOunding areas. 1be nearest private or 
source is located south/southwest of the Gate 19 Landfill approximately .5 miles away. There is no 
wellhead protection area desipated in the JPG study area. 

1be 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 fealW'es could alter the flow direction. 

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

3.1.3 Soll 

1be known sources of soil contamination at JPG include the fire Training Pit. the Sulfur Dis(X>sal Area., 
Open Bwning 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. 

1he DUIA covers appcoximately 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, approximately 
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112 to 314 mile from the Gator Mine Test Area. There are no daycare facilities. schools or playgrounds 
wit.hi.n one mile of any source area. There are no personnel working within the soil contaminated 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. lbere are no sensitive environments located on any 
sources. 

J.J.4 Air 

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

Open bu.ming is considered an acceptable way to dispose of explosives and their wastes and residues. and 
UXO. Materials releued during the burning could typically include CO, COz, ox.Ides of nitrogen, 
phosphorus. and particulates. While the air quality impact from the standard operating procedures 
followed today appears to be minimal, it is impossible to 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 fi'om 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, approx.tmately 112 
to 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 imessment process. 
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APPENDIX A 
AIR EMISSIONS INFORMATION 

(Source: Jefferson Proving Ground. Environmental Omce) 
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INDIANA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT 
We make Indiana a clean.er, healthier place to liue 
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Comaa---

cen..t.Ued Mail. P 323 808 121 

OS Al'.'my Jeff eraon Provinq Ground.a 
Hiqbvay 421 
Madi..ton, lad.iana 47250-5100 

Attentioa: P. rtcbitaill• 

January 25, 1993 

10$ Sw&h Meridian SU'fft 
P.O. &1. 6015 
lndianapnlia. lndian• 46206-6015 
Telephone 3 l 7 -232·8603 
Environment.al H.tpline I .8(.IQ • .&51 ·6021 

b~ Amandaant. to l\egistnt.ion 0'11-00005 

I.adiea and Gentlemen: 

US Azmy Jeffer•on ProvJ.ng Ground.a received a reqiatratian for their wood 
fil:'9d boiler on Auquat lr 1i91. Thia reqiatra~ion included a condition 
stating tbat tbe boiler would comply with the particulate matter elld.aaiona 
limitation• o~ the incJ.nerator rule, 326 IAC 4-2-2~ Thia ceqistration also 
included a coad.ition atatinv that the boiler would comply with the particulate 
mattec ad.11ion• llmitationa of the indirect heatJ.nq n:ale, 326 ?AC 6-2. 

Du.e to a recent rul.in9 by the Air Board, you.r 2:'9Q'ist.:cation ia being 
aodilied.. 'ftl.e boil•r •il.1 nffd t.o mHt the par:ticul.at.e mat.tu: amiuion 
Um.tat.ion of the boil•c atand.al:d, lU UC 6-2 • 'ftl.e boilez: will not. 'll.-d t.o 
meet. t:h• part.icul•t• •tt•&" emiaeioa limit.at.ion of tbe inoinezator atandaa:d. 
Thia modification will ••ZTe •• • ret1iat:cation amel'M:llll9nt.. 

All other l:'-Viats:ation conditions ah&ll remain in effect.. 

Paul Duben.et.zky, 
Peani.t.• Branch 
Office of Air Mana991D9nt 

cc: Jefferson County Hea1th Depaz:tmant 
Air Co.mp1iance Seceion 
Enfoi:c:H1111Bnt section - DD 
Data Support Section 

An Eqi.ial ()ppvnum l y t:n>ployer 
f'r1nlied VPI ffft]\:lcd f'a,._ 
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..........--...... ... 

INDIANA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT 

CEll'l'IFIEO MAIL p 124 435 568 

U.S. ~Jefferson ~roving Ground 
HWY 421 
Madison, Indiana 47250-5100 

Attention: Ms. P. Robitaille 
.. 

Dear Ma. RObitaille: 

105 South Meridian Stl"fft 
P.O. Box 6015 

Indianapolis 46206-6015 
Telephone 317/232-8603 

AUG 011991 

Re: Exempt Construction 
and Operation Status 
of Incinerator Change 
Jefferson County 
I1' No. 077-00005 

Jefferson Provift9'Ground's application has been reviewed. Based on the 
da:t.a aul:Di.tted and the p:covisions in Section 1 of 326 I.AC 2 .. 1, it baa been 
determ.i.nAld that the followin~, to be located Madison, India~a i• classified aa 
exempt: incine:cation of wood scrap in the existing Plibrico incinerator. The 
type of wood scrap burn*1 will not increase entisaions from their current levels, 
and the potential to emit is uncbanqed. 

Pur11uant to 326 IAC 2-1-4 (e) {Requirement for stack testing to prove 
compli&Aee with all applicable rules) compllanc~ stack testa shall be performed 
for particulate matter:. The1e tests 1hall be perfo.Dlllld accordin9 to 326 IAC 3-2 
(Source S.uipl.inq fJ:'QCedu:-es 1 copy enc.loaed) using EPA Method S. 'The Office of 
Air Hana~ ... nt COAN) shall be notif~ed of the actual teat date at least two 

·, weelc:a prior to the date. A teat protocol :ihall be sutmitted to the 0.1\M 35 days 
in. advance of the teat, and all test reports m.\lat be received by the OAH within 
45 daya of the completion of the testinq, pursuant to that rule. The sour~ 
ah.all be limited to 0.3 poundS of paJ;t.iculate matter per thousand (1000) pounds 
dry exb~uat at 70 degrees Fahrenheit and one atmosphere purauant to 326 IAC 4•2-
2. The stack test must show compliance with tbis rule. 

An Equal Opportunity Employer 



]Ul-23-1993 13:43 FRCJ'I JPG RESOURCE MGMT TO P.04 

/ 
u. S • . AZSIJ' Jefferaoa. Provinq Grounda 
paqa 2 of 2 

Any change or modification which may increase the potential emissions more 
than 5 pounds per hour or 25 pounds P•r da.y of particulate maeter from the 
~quiJ111119nt coverad in thia letter must be approved by the Office of Air 
Management before auch change may occur. 

OAC 

cc: Jefferson County Health Department 
Air Complianc• Section 
Snfo"ement. section - DD 
Data Management Section 

' 

"llld~/T~ 
Paul. DUbenetzky 
Actinq Assistant C as 
Office of Air Management 

TOTRL P.04 



APPENDIX B 
CONSTITUENTS AND BY-PRODUCT'S OF Tiffi VARIOUS PROPELLANTS AND EXPLOSIVES 

MANAGED AT JEFFERSON PROVING GROUND 
(Source: Kearny, 1992.) 

Jl'Q-PS1- 711:Mli1193 



Table 4-l 

Conseituenes and By-Produc:1:s ot th• 
Various Propellan1:s and Explosives 

Mana9ed a~ the Jaf f erson Provinq Ground 

- Nitrocellulose 

Nitroglycerin 

Nitror;uanidine 

Propellants 

C12H14{0N02)604 

C3H5(0N02)3 

K2NC(NH)NHN02 

HAURDOOS WASTE 
IP NUMID 

0003 

0003 . 

0003 

These three primary constituents can be used sin«JUlarly or in 
various combinations along witn ~et&ls, metallic salts, and 
orqanic polymer binders. 

Lead azide 

Mercury Fulminate 

Dia:odinitro~nenol 
(DDNP) 

Lead styphnate 

Tet:-a.cene 

Potassium 
Dinitrobenzoturoxane 
(KDNBF) 

Lead 
Moncnit=cresoreinate 
( I.MN'R) 

Primary ;xplosives 

Pb(N3)2 <71• Pb) 

HqC2N202 
('7 . 0SS K9) 

HOC6H3{N02)2N{:N) 

C6H(N02}3C02Pb) 
(44.2' Pb) 

C19H12 

C6H2N406K 

0003, 0008 

0003, 0009 

0003 

0003, 0008 

0003 

0003 

0003, 0008 

Pricary Comcositions - mixtures of primary explosives, fuels, 
oxidi%ers and binders. 

Source: Refarenc~ . 103 

. -· .... ·- ·--· _ ... _ .. _ .. p ___ _ -----



Fuels - Lead 

thiocyanate 

Antimony sulfide 

calcium silicide 

Oxidizers - Potassium 
ehlcrate 

Ammonium Perchlorate 

Barium nitrate 

Table 4-l 

Sb2S5 

CaSi2 

XCl03 

NH4Cl04 

Ba(N03)2 

i,2,4·Butanetricl C4H7N309 
Trin1trate (BTNl 

Oiethyleneglycol C4H903{N02>2 
Oinitrate (DEGNJ 

Nitroglycerine (NG) C3H5(0N02l3 

Nitrostarch CNS) C12H12<N02ls010 

Pentaerythyritol CCCH2N03}4 
Tetranitrate <PETR) 

T=iethylene C6H1204 2N02 
GlycoLd~nitrate (TEGN) 

1,1,1-Trimethylolethane C5H909N3 
Trinitrate (TME:TNJ 

. ' . 
4-3 

HAZARDCCS WASTE 
ID VWIEI 

D008 

0003. 

D003, 0001 

0003 

0003 

DOOJ, DO()! 

0003 

0003 

0003 

0003 

0003 

0003 

0003 

0003 



Cyclotetramethylene-
tetranitraaine <HMX> 

Cyclotrimet.hylene-
trini tramine (ROX) 

Ethylenedi&Jlline 
Dinitrate (EDON 
Haleite) 

Nitroc;uanidine (NQ) 

2, 4., 6-Trini trcpbenyl-
methy lni tramine 
(Tetryl) 

Taklla 4-l 

CHEMICAL FORMtlLA 

Nitramines 

. 

HAZARDOUS WASTE 
xp NQMIQ. 

0003 

0003 

0003 

H2NC(NH)NHN02 D003 

{'N02} 3C6H2N(N02 )CH3 0003 

Nit;;aromatic:s 

Ammonium picrate NH4C6H2N307 0003 
(Explosive 0) 

1,3-0ia.mino-2,4,6- C6H4N606 0003 
Trinitrcben:ene (OATB) 

2,2'4,4'6,6'-Hexani- c 12Ns01 2 0003 
troa:Qben:ene (KNAB) 

Hexni trcstilbene ( HNS) c 1 4H2N501 2 ·0003 

1,3,S-Triamino-2,4,6- C6H6N606 t>003 
Trinitroben:ene tTATB} 

2, 4, 6-Trini trotoluene < No2 ) 3CeH2CH3 0003 
{ 'rnT l 

Ammon1wn Nitrate .. . . . 
.. __ , ... ____ .,. ___ _ -------· 

0003 

4-4 



Table 4-1 

ccmpos1ticn• 

Mixtures of the above 

Plastic Bonded EX'plosive (PBX) 

Explosives (see a.bovet and polymer binder, plasticizer, and 
fuel (lluaU.nWD or Iron) 

Ccm.binaticn of: 

Oxidizer - oxygen or fluorine 
Fuel - powdered Aluminum or Magnesium 
Binding Ag'ents - resins, waxes, plastics, oils, retazdants, 

vaterprooting, c:olcr inten.sifier 

4-5 



Table 4•1 

Prgpellant Tygo ~cmical Make-Qp 

1 . Black Powder Pctassiwa Nitrate 74.0t 
Charcoal 15.St 
Sulfur 10.4• 

2. mr Trinitrotoluene 

3. Campcsitian B 60/40 Cyclotol 
II'JX 60, 
TNT 39t 
WAX ,,, 

4. PE'rN Pent.aerythrite 
Tet.:ranitrate 

Cb1mie1l lo;=myla 

Carbon 19.0t 
Hydrcqen l.Sl 
Nit:roc;en 17.7, 
Oxygen 60.St 

s. Phctof lash Laminae 96.S' 
Lu;iersol, DDM 3.0, 
Iron Oxide .2, 

6. Composition C4 RDX 91.0, 
Polysabutylene 2.,' 
Motor Oil 1.6t 
Di-(2-Elhylhexyl) 

Sebacate 5.31 

7. RDX (Cyelonite) 
(Cyclctrimethylene-
Trinitramine) 

Chemical Formula 

Carbon i6.3t 
Hydrogen 2.7t 
Nit:ogen 37.Bt 
Oxygen 43 . .2, 

. ' . 
, 4-6 



Table 4-l 

Pro;1ll1nt TY'QC 

8. Tetryl 

9. TPA Incendiary 

10. HMX 

11 • Lead Azide 

i2. Leaa Styphnate 

13. Amatcl 

14. Ammonium Nitrate 

4-7 

Trinitra-Phenylmethyl-
N:Lt.ram.ne 

Chemical Formula 

carbon 
Hydroqen 
Nitrcqen 
Oxygen 

Tr1ethylalum1num 

29.3t 
1.7t 

24 .. 4t 
44.6t 

(Hcmecyclanite) 
<cyclotera.mamethylene 
Tetranitruine) 

t;btmi;ai [grmula 

Carbon. 
Hydrogen 
Nitrogen 
Oxyqen 

Cb1mical Fo:rm~li 

Nit.roqen 
Lead 

Chtmica~ FgimJlla 
carbon 
Hydrogen 
Nitrogen 
Oxyqen 
Lead 

Ammonium. Nitrate TN'? 

Nit::-c9en 
Hydrogen 
Oxyqen 

16.l\ 
2.7, 

37.9, 
43.2t 

28 .. Bt 
71.2\ 

15.4, 
.65t 

9.0t 
30.S-t 
44.2\ 

35t s• 60, 



Table 4-l 

P;-opellant Typs: Chemisal Mike-pp 

, s. Composition A3 RDX 91t 
WAX 9, 

- , 6. Explosive A4 RDX 97~ 
WU Jt 

. 
17 . Explosive D Ammonium Picrate 

Chemical Fo;mula 

carbon 29.Jt 
Hydrogen 2.4t 
Nitrogen 22.,, 
Oxygen 45.6t 

18 . Haleit• (EJ:)NA) 
(Ethylene-Dinitramine) 

Chemical Formula 

Carbon 16.0, 
Hydrogen 4.0, 
Nitrogen 37.3t 
Oxygen 42.7, 

, 9 . KBX-1 I J & 6 RDX 39 . 6t 
TNT 37.St 
A.lwn.inum 17.,' 
censiti:er (Comp 02) 5.0, 
CACI. . .s, 

20 . Octol HMX 7S' 
TNT 2St 

21 • PBX RDX 
Pol ysty,rene 
Dioctylphthalate 

22. Pentolite SO / SO PETN sot 
TNT sot 

23 . Pen·tol i te 10 / 90 PETN iot 
TNT 90t . . . . . 4-8 . 

·--------------- - - ---.. . - ........ - .... - .. ·--·-- --'<Ir' ·----·---



Table 4-l 

Propell,a.nt Type Chemical Make-Up 

24. Picratol Exi>iosive 0 52, 
-nn- 48t 

- 25. Tet.rytcl Tetryl 
TNT 

26. Torp ex RDX 42t 
-nn- 40t 
Al.WZlinum 18t 

27. Tri tonal Aluminum 
TNT 

28. Nitroglycerin Chemical Fo;mula 

carbon 15.9t 
Hydrogen 2.2, 
Nitrogen 18.5, 
Oxygen 63.4t 

29 . Nitrcquanidine (Picrate) Pi crate 

Chemical Formula 

Ca.rbon 11.5, 
Hydroqen 3.9t 
Nitrogen 53.Bt 
Oxygen Jo.et 

30 . Military Dynamite -
Medium Velocity RDX 75, 

TNT 1St 
Starch St 
SAE No. 1Q Oil "' Polysotiutylene ,, 

·- ---- ------ ------ - ·- -



Table 4-l 

P;opellagt T:!J?e Cbemical Make-u; 

31. Military Dynamite -
Law Velocity RDX/DYE* 

TNT 
Tripentaery-Thritol 
Binder** 
Cellulose Acetate 

17.S' 
67.St 
8.6t '· ,, 2.0t 

• The dye is 96• pure 1 - Methylamino - Anthraquinone (1-MA) 
used in the amount of .St ot the RDX mixture. 

.... The binder is ~istac. No. 1 consistinq ot polybutene and 
Oictyseabacate. 

4-10 



APPENDIX C 
ANALYTICAL INFORMATION 



ANALYTICAL REPORTS FROM TIIE SEW AGE TREATMENT PLANT 
{Source: Ebasco Environmental, Inc., 1990, "Enhanced Preliminary Assessment Report! Jefferson 

Proving Ground. Indiana." Mareh, Appendix 4.) 
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E~VIAONMfHT&l COrw'!o:!L. f 4NTS. INC. 

Jil ,....,..,.,, Awtnue • C1&ri.s~111•.1nCS1an1 '7130•"""°"e18l 2l 282·8481 

81llT0 

S.nq,te eesCnDIHlll 

US Al"lll)' Jefferson Proving 6M1d 
eo..&nd .... 
Attn: STE.JP-EH <K. Joshi) 
Madison, IN 47~.A-5100 
Attn: Mr. K.aushik N. Joshi 

.· 
FINANCE ACCT. OFFtt£R 

. . ~: .......... .. .... 

..,.. ... 

"';" --=-::-==~· - 7 -:---· 

Attn: STEJP-RM-F 

CllV II Ulll&•~a I'-" 
(g ( ITJ; 41 [!:! ITf!:J 

-- - .. - -~ -····.. _...,, - - -.... __ ,_ . --- .. --· 
Professional-Labo~ato-Y' serviCes 

Laboratory Report 
Dile 

07117/89 
l#J. Canard ND 

~ 89,?96 

Page 1 ::~ 

--------------P C l+r."Ot!I J'.:.0 N: 

DAAD0389M05313 00713~ 

Madi son, IN 47250-0000 . ,... ' 
.~ . . ., .. 

w •• , ..... t.,. 
0t.1e CGitectea 

I s:imoie T t1M 
COMPOSITE 

i Localla\ • ·:·. • 

1 StltQge plant effluent '. 

06/27/~~ 
,Da .. A..-S 

I · o&t30tB9 
p.._. .......... 

Ammonia nitrogen 

J 
Cail9cted By 

Client 
!OalwAMIYud 

I o.&a mg/l '! 07/07/89 

Cyanide, tot~l <CN> <O. 005 mg/ 1 07/10/8'3 

Silver-, total 0.013 •g/l 07/06/89 

Remarks 

State Certification No. M·10-1 

I 1-ol Ccllla::llal . :. . 
00:00 

I A"91y•t j ...._.of AM!yeis 

[: \Disti ll&tion 
tN•sslerization 
! 

'-.!Distillation/ 

I , '.Colorimetric 

"';Fl••• rsl~ atomic: abs. 
' 



. _. ----- -·-.. __ .,,_ -~ . 
" --·-·---· - -- ~ -·------~ -~ 

....... 

US Af"llY J•ff•rson Pr-oving Gl'"MI 
C:O-•ndlfr" 

BlllTo ' .. -· 

Attn: STEJP-£H CK. Joshi> 
M&dison, IN 47~~0-5100 

Attn: Mr. Kaushik N. Joshi 

FINANCE ACCT. OFFICER 

- ~ . . ·- .. --~-=-~-=-~===·~--··====:.=~ 
PrOfessaonm Labor3tcrv _services 

~... . :·.... "'"~> ~ .• . -• 

Laboratory Report 
Clllte 

07/19/89 Page 1 

p 0. Numl:lcf JOO ~0071.'.: 

-· 

. K8dison, IN 47250-0000 
. ··,~~ .':" p: 
. ,,. .. _:\. .. 

...... ... 
, .. t -

oate 8'18r1a9 

E.. c. t. 190, 217 
Sample 12A 

AMl!onia nitrogen 

E. C. I. l-90, 218 
Sample 12C: 

Cyanide, tot&l <CN> 

E. C. I. 190, 219 
Suipla 125 

Silver, total 

i Relllldtll 
I 
i 
J 
I 
i <0.10 mg/1 

"" C0.005' 11g/l 

0.009 11g/l 

State Certification No. M-10~1 

07/13/89 Rogers 

07/13/89 ~oung 

' 

07/l3/S9 Isler 

lMltthoClolA_.,... 
I 
I 
l 
I 

l~Distillatian 
1Nnslerizaticm 
I 
I 
! 
jDistill•tion/ 
1Colorin1etric 
i 
I 
! 
\Fl ... atomic abs. 



:l"l'J •ro< .,..,."Hf .t.I. CCNSu1. I A"' l .::>.INC. 

~ii • 'I•·:. -ar. Avr1u. • ClarkSVllle. lna1ana 47130 • Pl'lcfle f8 t 2) 262 ·848 l (:'°; "22 
1;11w r.a u111aa.-11a-..i 
. ffiII i J;. i I fib tI[!:; 

..... -------- .. ··-·--. -·--... ~ ~·--· --- ... .., 
---·-·.--:._ ":':.~~ ... : • .:.::-.::.-:--.:.....::....- : .. __.:...:.-=... 

Bill To 

.. -
US Army Jeff11r5on Proving Grnd 
Commancl•r 
Attns 5TEJP-EH tK. Joshi> 
Madison, IN 472:50-5100 
Attnt Mr. K•ushik N. Joshi 

. rr~ • ''~ '· •\', 

· !~~/-· FINANCE ACCT. OFF'I CER Attn: STEJP-RJll-F 

PrOtessoial ~ Sennces _ 

Laboratory Report 
c.. 

07/21/89 
Lai~tto 
~ 90,608 thru 90,&10 ----·--- ---PO Nu111M1 

"' ~ ~ ~ . . 

Madison, IN 47250-0000 
Sllmol•~:· 

Wast .... t1tr··· ' 
DI• Ct'llllcted I Dale Aecaiwc 07/89 07/13/89 

PatlMlttllf 

E. t. I. t90., 608 
Plant Efflu•nt t3C 

Cyanid•, total CCN> 

E. C. I. 190, 609 
Plant Efflwtnt IJN 

AllllOftia nitrogen 

E.C.I. 190,&10 
Plant Efflu•nt IJS 

Silvet"', total 

State Certification No. M-10-1 

I s.a~e T.,:M! · I l.OcatlCl'I 

1 
24 HR COMPDStTEI Sa.pl• identific:ation given below 

I Coa.::w.t Br. I Tune Cf~ . Clillni . 00100 

<O.OO:S •g/l 

(0.10 mg/l 

0.004 mg/l 

; Date An.lly& .. 
I 

07/14/89 

07/13/89 

~= i"' ogers 

07/19/89 Isler 

iOisti 1 lai ion/ 
,Colorimetric: 

:oistillaiion 
jNessleri zat ion 

lFliUle atomic abs. 



:'.'"fV'•': .. 1i1EHTAL C'.'JNSULTANTS, INC. 

J!t 1 ~'"lft Avenue • Clan1svdle. lnd11na 4 7 130 • IJnone (8 i 21 2~ ·8•8 ~ -------------- --- __ .,. __ _ - .. -.. - - .. - " - - .. . ··- - ...... _ .. _ 

•mole Soutce 

~-... ~-· .. 

US Rnny Jefferson Proving Grnd 
Co1Ui1nder 
Rttn: STEJP-EH <K. JoshiT 
Madison, IN' 47250-SJOO 
Attn: Mr. Kaushik N. Joshi 

FINANCE ACCT. OFFICER 

·-·-··--·---·· ····31--.: . -::-.:-:-~: _-.-
""° ... ··-•,· " ._..;. 

Attn: STEJP-RM-F 

CllVllUilf' ' • •. L 

{]IJifilW 
ProfeSS1ona1 Latloratory ... 

Laboratory Repon 
Date 

07/28/89 Pave 1 cl . 

Lac C::ntrel i ~., 
~ 9C1, S7~ thru 90, 977 

Joc~07137 

~=r;·~~ ...... Madison, IN 47250-0000 
... -........ 

S......D1111c11ono1 
~~ W&stewater 
~. 

I Diii• AecWtll9d 
. 07/20/89 

I 5'nCll9 TYoe ·,. • 
GRAB · 

I ca1111a9d&y 
Client 

. .... ... 

J ~=pie identification given b~i~ "-:. · · · · 

I r.- a1 Coo1«11:r. 
00:00 

p..._._ ........ ; D•t• AM1yn4 1 ..... 
. E .. C. I. 190, 975 

4A-S.wage Treatment Plant 
AlllllCmia nitrogen <0.40 mg/l 

E. C. I. 190, 976 
4c-s ... age Treatment Plant 

Cyanide, total <CN> 

E.C.I. 4t90,S77 
4S-Sewage Treatment ~lant 

Si lvel"', tot&l 

State Cf!rtification No. M-10-1 

0.001 mg/l 

0.008 mg/l 

I 

I 

07/20/89 
' 

' 

"" ' 07/20/89 

!Rogel"'s 
I 

I 
I 
roung 

. Distillation 
·Nesoslerization 

"Distillation/ 
Colorimetric 

07/24189 .Isler Flame atomic abs. 

t---tf~-..._, . I 

--~-~---··-·"'-----·· .. ·~·-----·---·--------------------- ----- --· -·-



·~-:-~~:.:~;;l;.,_ .. ~. . .... ' 
US Army Jefflf1""llOft Proving Grnd 
Commander · 
Attns STEJP-EH (K. Joshif· 
fll.ldison, IN' 47250-5100 
Attn: """· ~ushik N. Joshi 

;'Slit to: 

E. C. I. tr!l, ~ 
SCA> 

Allllonia nitr-ogen 

E.C.l. 191,354 
5<C) 

Cyanide, total CCN> 

E.C.I. 191,355 
5(S) 

Sil v•r, total 

' ! 

~ .. 
I 
I 
I 

I 
I 
; 
; 

State Certification No. M-10-1 

(0.40 119/l 

' O. 008 arg/l 

0.007 mg/l 

•,: ~.!~ :::~i~. 
• 't ~ ~ ' • 

. .,'. ~--. 

1...,. 

I 
07/27/89 Roglft"S 

07/31i89 oung 

OB/01/89 Isler 
I 
I 

08/08/89 · Pao• 1 
Lat! Ccn!IOI ,_ 
~ 91, 353 thru 91, JSS 
P.0.'*'1n!llW 

89-M-0532 
Job No. 

t»istilla~ion 
!Nltssleri zation 

Distil lat ion/ 
Colorimetric 

007137 

atomic: abs.. 

·····---·-··--·--·--~----------------------- ----- ---·-··---
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US A"""Y Jef·fRrson Proving Grnd 
eo-anct.,. • Attn: STEJ?-at <K. Joshil 
"adison, lN° 47250-5100 
Attns Mr. K•ushik N • . Joshi 

liiU To; . .. ..-.~~- ... . : . . ·.·,· · · . .:..• ~':;\. . ... ~.--

. . . 
' .... .. . . : ·,: . ..· · ··~- .. . . ...... 

~ ~~'q .. =1:. • ' • 

t:nvarun1·11u11u 
· ~ .. 

· ... :·_,. . . . • !. : .. . 

Laboratory Report 1 

0.. 
OB/2~/89 .... 1 c: 

i.-c.o.o ... 
• 92.13& thr\I 92.138 

Joo Ho. 
007137 

• ~. · >-"> ·.'FINANCE ACCT.·. CFFICER Attn: STEJP-Rllt-F • . - .s.. .._ . • 

E. C. l. 192, 136 
s .. ple IA 

Ammani• nitrogen 

E.C.l. 192,137~ 
IC , 

Cyanide, tot&l <CN> 

E. C. l. ICJ2, 138 
s .. ple •S 

Silv.,., tot•l 

State Certification No. M-10-1 

(0.4 •g/l 

0.039 •g/l 

. ·--

08/11/89 

08/11/89 \'o""g 
I 
! 

! 
I 
I 

08/14/89 lslirr 

Distillation · 
_ ·- Nesalerization 

DistU lat ion/ 
Colori•tt'"ic: 

;Fl ... atomic abs. 

i 
I 
rr 
l 

-.~---0 ./) .; •.. ........,,...,./ / ,,.. / . -
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E .. ,c. I. 192, S98 

STP'effluent Sample 17S 
Si lv•r, total 

E.C.I. 192,599 
STP efflu•nt S&Mpla 17C 

Cyanide, toial <CN> 

State Certification No. M-10-1 
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I I 

0.012 ag/l 
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........... , ....... 
E. C. I. 193, 228 j 

S...,. f,..•tlllmt Plante Eff.tSA 
Al9cmia nit1"'0g1m 

£. C. I. 193, 229 
', 5..,..... Tl'"tlat•ent Plante Eff.t8s 

SU vlft", 'total I 
E.C.l. 193,230 

s ..... r TY"1!41i .. nt Plante 
Cyanide, total <CN> 

Eff.ISC 

I 
I 
I 

State Certification No. M-10-i 

o.·46 tag/l 

0.007 11g/l 

0 .. 006 11g/l 

08/23/89 Rog .... 

I 
08/24/89.' 

l 
Isler 
I 
' l 
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08/25/89 Young 

caav a• u11111c:.111.& ran i f.41 [tirjD;=; 
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~ 93,228 thru 93,230 
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M•dison, tH 472Se-s1ee 
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·a. Colec:l!ld 
..-.::::.1e.111.1ag 
• ·~ t .......... 
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E .. C.I. •96,862 
8.ample •9 <A> 

Allttnani• nitrogen 8.42 mg/l 

E.C.I. 196,663 
Sample 19 <C> 

Cyanide, total <t::N> 

E.C.I. 196,864 
Sampltr 19 CS> 

Silv•r, total 

State Certification No. M· 10-1 

<e.~ 11gll 

e.ee:s •g/1 

! . 
! -

11/81/89 !Rogers 
I 
l 
i 

11113/89 ;voung 
l 
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I 

te/lB/89 "°"ton 

~•a•11u1aa•a..._ ... _. can ; b;; 1 ffiEI filk.9 
Protesslanat Labomorv Services 
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~ttn: M~. K•ushik N. Joshi 

FINANCE ACCT. OFFICER 

CllVll Ulllll&:llU 
(fil]]f 41 [ti fi119 
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E.C.I. tt97,9~3 

SAMpl• #1 
EPA EXTRACTION PROCEDURE PERFDRl'IED 

E.C.I. #97,953 
Sample #1 

Silver (leadlate> 

E.C.I. tt97,9S4 
sample •a . 

0.008 111g/l 

EPA EXTRACTION PROCEDURE 'PERFORMED 

E. C. I. tt'97, 954 
Suaple •2 

Silver <leachat•> 

E. c:. I • #'97 I '3:1~ 
Sample 43 

0. 014 mg/l 

EPA EXTRl=ICTION PROCEDURE PERFORMED 

State Certification No. M-10-1 

!~ 

I 
i 

10/30/89 !Vick 

11/08/89 

10/30/89 Vick 

11/08/89 Morton 

10/30/89 Yiek 

IMllMll.t ......... 

! 
i 
1 SW-846 r .. t fllethods 
I ' ~Evaluating Sol id Wa 
i 
l ; 
! 
iFlame atO..ic abs. 
I 

SW-846 Test Methods 
Evaluating Solid Wa 

SW-8~6 Test Methods 
Evaluating Solid w~ 
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·-amTo: 
FI.NANCE ACCT. OFFICER 

-~· ........ ~· ~~"' 

~~ 
• Sludg• . 0•• Coiec:lad 

'· .... 

E.c.r. •'37,955 
S•mple •3 

.. .. 

Silver Cle&chate> 

E. C. I. #'97, '956 
S•mple •4 

- _ .. ·~ 

0.009 mg/l 

EPA EXTRACTION PROCEDURE PERFORPIED 

E. C. I. #97, 956 
Sample •4 

Silver Clead'l•te> 

E. C. I. #'37, '957 
Sample •!i 

0.807 mg/l 

EPA EXTRACTION PROCEDURE PEAFORMEP 

E. C. I • W'97, '3:57 
Sample •5 

Silver <leacnate> 

State Certification No. M-10-1 

0.008 mg/l 

11/08/89 Morton 

10/~/89 W•ldon 

10/~/89 Weldon 

10/31/89 Isler 
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l'Ut<CHASl ORDEI. NO.: 'PC 10319 

EP Toxicity far Silver - m.g/l <.os 

. OAll: 9/9/87 

SAMPLE DESCRIPTION: . 
Grab Sample of .sludge, SewagE 
Treatment Plant, I.D. OF-3 
7/8/87 
DATE UQJVED: 8/13/87 

CSL NO.: A 22 7 

... ·-·--------------------------------
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Laboratory Repori 

.. 
ContTacting Division 
USA Jefferson Proving Grouad 
Madison, IN 47250-5100 

DATE: 9/9/87 

SAMPLE DESCRIPTION: . 
Crab Sample cf ,sludge, Sewag 
Treatment Plant, I.D. OF-3 
7/8/87 
DATE ltCEIVED: 8/13/87 

l'UJCCHASE OIDE& NO.: PC 10319 CSL NO.: A 228 

EP Toxicity for Silver - mg/l ( .05 

4'lM"IUCS: 

UVllWED BY: 

. _,,.-. ...... 

----------------- ----·- ~·-.........,._ 
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• 

Cont~accilig Div.f.~ian 

USA Je!ferson Proving Ground 
Madi.son, IN 47ZSCl-5l00 

CATE: 9/9/87 

SAMl'U: OESQJl'TION: . 
Grab Sample of .sludge, Sewage 
Treatment Plant, I.D. IF-3 
7/8/87 
DATE UCEVED: 8/J.:J/87 

t'Ut:CHA.SE OROU. NO.: 'PC 10319 CSI. NO.: A Z2 7 

EP Toxicity fer Si1v~r - mg/l 

-.'.t.MAIUCS: 

.- -
/. ,·; .../. . .' • I . : -; . _. -

tlEVlf"U> BY: .-.·.,,,;;...;,·or;;.-----

... --... 

--------------------·------
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fllOM; 

.. 
Concracting Division 
USA Jefferson PToving Cround 
Mad.1.sou, IN 47250-3100 

l"Vt<CHASE OIDU. NO.: PC 10319 

£? Taxi.city for Silver - mg/l 

. . 

< .os· 

DATE: 9/9/87 

SAMPLE DESCllmON: . 
Grab Sample of .sludge, Sewage 
treatme11t Plant. I.D. IF-3 
7/8/87 
D4TE llCEMD: 8/1.3/87 

QL NC.: A 2.28 



CHEMICAL DATA FOR REMEDIAL INVESTIGATION SAMPLES: 
JULY 1988 CHEMICAL DATA 

(Source: ESE (F.nvironmeotal Science and Engineering, Inc., 1989), "Remedial Investigation ar 
Jefferson Proving Ground." Technical Repon AOll. June., Appendix I.) 
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4.0 LABORATORY ANALYSIS 

4.1 Methods 

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

4.2 Results 

4.2.1 Entrance Streams 

The chemical analysis program for 9 entrance stteams at JPG consisted of the analysis of water 
Md sediment samples. These samples were analyzed for 6 herbicides and total uranium (Table 
1). Complete analytical results 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 Ezit Streams 

The chemical analysis program for exit streams at IPG 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 results is included 
in Appendix C. 

Two metals, s.!!Y,.er and m.!!£llry, were found in the exit stream water and sediment samples.· 
Silver was found in EXI (Harbens Creek) at 1.38 µ.g/l in the water and 1.46 µgig in the 
sediment. Naturallyl5CCurring silver in the earths crust ranges from 0.12 to 0.27 µ.gig. Thus, 
the concentrations of silver detected in these sediment samples are clearly anomalous, but not 
extreme. Harbens 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/1 (50 µ.g/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 Harbens 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 along Harberts Creek upstream from EX 1 to above the 
photographic laboratory discharge point in order to characterize the silver concentrations in the 
sediments. Surface water samples should also be taken at each sediment sample location. Since 
Harberu Creek originates on JPG there is no potential 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 samples (Appendix C). The presence of mercury may indicate that mercury fulminate 
is present in the related streams. Mercury fulminate (Hg(CNO)i) is used in explosive caps and 
detonators for military ordnance. Ordnance containing mercury fulminate may have landed in 
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or near the streams during ordnance testing resulting in elevated mercury concentrations. 
Mercury concentrations found in filtered and unfiltered water samples, respectively are as 
follows: EXI (2.6 µ.g/l and 2.73 µg/l), EX12 (undeteeted and 1.62 ,ug/l), EX15 (1.44 µ.g/l and 
150 µ.g/l), and EXl 7 (undetected and 2.5 µ.g/l). Mercury concentrations at EXI (Harbens 
Creek), EX15 (Rush Branch of Graham Creek), and EX17 {Otter Creek) exceeded the EPA 
MCL value of 0.002 mg/l (2 µg/l) and are a potential concern. 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 concencrarions in sediments were derected at 0.601 µgig and 0.347 P,g/g at EXl 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 µ.gig to 0.33 µgig; thus, mercury in sediments is not considered significant at the 
concentrations detected at EXl and EX3. However, sediments should be sampled and analyzed 
for mercury along with the surface water at EXl, 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 µg/g. Naturally occurring arsenic in rocks of the earths crust averages between 
1.8 and 9.0 µ.gig. 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 front 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 EX5 (unnamed tributary to Middle Fork 
Creek). The concentration of cyanide was 7.56 µg/l. One possible source of cyanide is 
recognized as the dissolution of mercury fulminate (Hg(CNO)i). 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 IPG was disposed of in or near 
this stream. Cyanide was used in the Palco Unit (for film processing) at the Photographic 
laboratory. JPG switched film processes in 1980 to eliminate the use of cyanide; however, 
prior to 1980, film processing sludge was applied to the land at numerous 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 µg/l). This is not an enforceable standard, but is useful as a basis 
for evaluauun. 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 S 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 treacment plant sludge or runoff of fenHizers 
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from agricultural fields upstream of JPG. The concentrations detected in stream sediments 
were: EX3 (5.8 µ.gig), EX4 (7.04 µgig), EXlO (4.99 µgig and 5.16 µgtg), EXll (7 .02 µgig), 
and EX18 (5.79 µ.g/g). There is no regulatory limit value available for nitrate in soils. and 
because elevated concentrations of nitrate were not detected in the surface water. no additional 
nitrate sampling is recommended. 

4.2.3 Gate 19 Landfill Groundwater 

Analysis of the G 19 Landfill groundwater samples included analyses of groundwater samples for 
target compound list volatiles, semi-volatiles, and target compound list metals. Table 3 
summarizes the analytes tested for in the groundwater. Complete analytical results are included 
in Appendix C. 

Two volatile organic compounds, Methylene Chloride (CH1Cli) and acetone (C3~0) were 
detected in the monitoring wells at Gate 19 Landfill. Methylene Chloride was detected in all of 
the G 19 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 CH2Cl2 found in samples 
ranged from 3.43 µg/l to 4.90 µg/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 µg/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 µg/l to 7.60 µg/l, which is a similar range to that found in the 
well samples. This relation S:uppons a conclusion that the CH1Cl2 detectCd in the samples does 
not reflect actual CH1Cl1 in the wells. 

The other deu:cted 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 samples from Gate 19 wells 
include MWlO (6.2 µ.g/l), MWll (6.6 µ.g/l), MW13 (6.1 µg/l), MW17 (8.3 J.Lgll), MW2 (6.0 
µ.g/l), MW3 (6.3 µg/1 & 7.0 µ.g/l), MW5 (6.0 µg/l), and MW9 (5.2 µ.g/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 supplies, thus, the sampling equipment and supplies may have been exposed to 
paint vapors containing acetone. Additionally, 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 µg/l to 56 µg/l, which in some 
instances exceeded the concentrations found in the groundwater samples. This suggests that the 
contamination 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.O. Little analytical laboratory was unable to determine the 
exact phthalate detected. Phthalates are orten associated with plasticizers. thus a likely source is 



the PVC plastic pipe used to construct the monitoring wells. Only the groundwater sample 
from MVl7 conlained a concentration of phthalate (5 µ.g/l), which exceeded the EPA proposed 
MCL of 0.004 mg/l (4 µg/l). Th.is 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 concern. 

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: MWl (3.5 µ.g/l), 
MWl 1 (3.69 p.g/l & 4.49 µgll), and MWS (3.44 p.g/l). These concentrations do not exceed the 
MCL of 0.05 mgll (SO ,c.cg/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 
fulminate. Mercury concentrations found in groundwater samples included: MWlO (.878 µg/l), 
MW13 (1.09 1£g/l), MW2 (2.41 µg/l), MW4 (2.12 µ.gll), MW5 (1.25 µg/l), MW7 (3.16 µg/l), 
and MW83-l (L34 µg/1). Concentrations in MW2, MW4 and MW7 exceed the MCL of 0.002 
mg/I (2 µ.g/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). Complete analytical results are included in Appendix C. 

Two explosives, Octahydro-,1,3,5, 7-tetranitto-1,3,5, 7-tettazocine (HMX} and Hexahydro~l ,3,5-
trinitto-1,3,5-triaz:ine (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 µg/l, and RDX 0.452 µg/l. Federal drinking water standards have 
not been determined for HMX and RDX. Funher investigation is recommended. Two 
monitoring wells should be installed near MW2, one upgradient and one downgradient of MW2. 
The wells will be used to establish groundwater flow gradients, define the extent of 
contamination, and to identify the source of the contamination. 

5.0 CONCLUSIONS M'D RECOI\.1JvlE.\'DATIONS 

5.1 Entrance and Exit Streams 

Analytical data acquired from the encrance streams did not include all of the analytes tested for 
in the exit streams. Available entrance stream results indicate that no detectable contamination 
has been released into the \.Vater or sediment upstream of the facility. It is recommended, 
however. thar rhe entrance streams (ENI. EN2. EN3, EN4. and EN9) related to exit streams 
EXL EX15, and EX17. which contained mercury contamination above the MCL, be sampled 
for metals to determme ii mercury is emenng the streams from a source upstream of JPG. 
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Samples should also be collected from widely spaced points along these streams upstream of the 
exit points in order to determine the source of the contamination. 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 EXl. It is recommended that additional water and sediment samples be taken along 
Harberts Creek upstream from EXl to above the photographic laboratory discharge point to 
locate the potential sources of the silver contamination. 

The deteeted cyanide contamination at EX5 does not exceed 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 arc 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 to 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. 

S.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 conta.mmation. 
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through walls MW-11, MW-07, 83-3, MW'-02, MW'·OS, and terminates at 
location 81-4 (near the southwest corner of the Gate 19 Landfill). The 
land surface topography generally reflects the underlying surface of the 
bedrock, which dips to the north and south towards the two creeks that 

flow west along the north and south sides of the landfill. There is a 

small depression or scarp in the bedrock near M'W-02. The Glacial Till 
thins towards the creeks from its maximum thickness of approximately 13 

I 

ft beewaen wells MW'-07 and 83-3. The groundwater level is below the 
surface of the bedrock and its surface is flat with a slight steepening 
slope towards the two bordering creeks. The groundwater level change 
becween the July 1988 and October 1988 sampling efforts was mini~al. 

Cross Section B-B' (Fig. 4.2-4) is also oriented approximately north to 
south. Section !·B' originates at well 83-2 (located north of the 
landfill), runs through MW-12 (located w~chin the central area cf the 
landfill), and terminates at M'll-04, on the southeast corner of the 
landfill. In this section, the surface of the bedrock dips to the 
north, 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 groundvacer level did noc appreciably change 

between the July 1988 and October sampling efforts. 

Geologic Cross Section G·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 Bl-1 (located east of the Gate 19 
Landfill), runs through :-!W-17, :-!W-12, X'W-1~. X'W·lO (located wi;hin the 
landfill). and terminates at :-!W-05 {located along the southwestern edge 
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of the landfill). !he land surface topography 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 parts of the 
landfill by rainfall. The surface of the bedrock is flat-lying east of 
MW'-12, rises approximately 2 ft at Mll-13, and drops 3 ft at MW'·lO. ~est 

of MY-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 ease of a point midway bec:veen MW·l2 and MV·l7. 
West of this point, the groundwater surface is in the Glacial Till. 
Serween July 1988 and October 1988, the groundwater gradient decreased 
slightly. 

Geologic Cross Section D·D' (Fig. 4.2-6) is composed of the three 
monitor well borings drilled around Bldg. 279. It originates at MY-14 
(located southwest of Bldg. 279), runs through M'IJ·lS (located next to 
the solvent disposal area north of Bldg. 279), and terminates at MW'·l6 
(located southeast of Bldg. 279). The surface topography is flat, 
possibly due to its location on a surface drainage divide and the 
interdiction of man. Bedrock was only encountered in MiJ-14, at a depth 
of 40 ft. Zones of clayey gravels were encountered at varying depths in 
the three borings. It is unknown whether these are discontinuous beds 
or one continuous horizon. The groundwater levels show mounding of the 
groundwater occurs in the vicinity of MV-15. This could possibly be a 
result of the gravel-filled solvent disposal areas acting as a drain for 
surface water runoff, thereby creating an artificial groundwacer 

recharge point. The groundwater surface rose slightly bel:'W'een the July 
1988 and October 1988 sampling efforts, but did not rise a uniform 
distance in the wel 
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In summary, the four geologic cross sections illustrate 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 
JPG. 

4.3 HORIZON'fAL HJDRAU'LIC CONPUCIIVITI 
The water-bearing units discussed in Sec. 4.2 are poor sources of water 
.at the depths encountered on JPG. The porosity and permeability of 
glacial till are generally very low due co the abundance of silt- and 
clay-sized particles. This makes the' till incapable of sustained 
groundwater flow as was observed in the development and sampling of 
MW·l4. MW-15, and MW-16, which are screened almost wholly in the Glacial 
Till. The horizontal hydraulic conductivity (K), as derived from slug 
testing and analysis. for the poorly graded, compact Glacial Till ranges 
from 2.12 x 10·5 feet per minute {ft/min) to 6.82 x 10'5 ft/min with an 
average value of 5.25 x 10·5 ft/min (Table 4.3·1). The bedrock that 
underlies all of the 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 fraccuring and subsequent solucion. The range of 

hydraulic conductivity values in the bedrock as measured by the slug 
testing program, has been calculated to be 3.48 x 10"5 ft/min to 
2.41 x 10"4 ft/min with an average value of 1.04 x 10-4 ft/min. 

4.4 GROUNDYATER MOVEMENT 
Groundwater contour maP,s were constructed for the study areas on JPG 
using water level data collected during the sampling efforts conducted 
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Table 4.3-1. Slug Test Data 

Yell lt:£drm.!U' 
LD. Formation Slug-in 

MW-Ol B * 
* 

MW-09 B 5.9 x io-5 

MW-11 B 1.87 x io·' 
MW·l4 G 9.46 x 10·5 

MW-15 G 2.12 x. 10"5 

Note: B •wells screened in bedrock. 
G - wells screened in glacial till. 

C-JPGRIFS.l/RI·V.4 
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CgDdU,1;].Vj,!;0::£ !ft:£'.mi.DJ 
Slug•ouc: Ave raga 

t. 21 x 10·6 3.71 x 10·5 
7.lx.10"5 

1.05 x 10"5 3 .48 x io·S 

2.95 x 10"4 2 .41 x io·4 

4.18 x io·5 6.82 x 10"5 

* 2.12 x 10"5 

*Analysis of slug test data hampered due to inadequate daca. 

Source: ESE, 1989. 

4-l: 
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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 groundwater flow can be calculated using the following 

equation: 

v _ K sill 
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) represents 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, porosity, and 

hydraulic conductivity) be determined. 

Groundwater gradients were calculated using the groundwater contour maps 
presented in Figs. 4.4-1 through 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 ta 
soil grains by surface tension. The size of the interstitial spaces is 

the primary controlling factor in the ratio between effective porosity 
and total porosic.y. Porosity decreases •.with increases in the range of 
grain sizes present. Porosity also is affected by the shape of the 
grains, ~ich an increase in porosit:t associated ~ith an increase in the 

.:.-i.3 
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Table 4.3·2. Groundwater Elevation Data for JPG Monitor Wells, 
July 1988 

W'ell 
I.D. 

MlJ-01 
MlJ-02 
MlJ-03 
MW-04 
M\l-05 

M'W-07 

MW-09 
M:W-10 
MY-11 

MlJ-12 
MlJ-13 
MW-14 
MW·l5 

MW-16 
M'W'·l7 
83-l 
83-2 

83-3 

81·1 
81·2 
81-3 
81-4 

Ground 
Elevation 
( ft·msl) 

82.2.7 
82.7.1 
829.3 
831.2 
826.0 
827.8 
831.0 

827.9 
823.8 
828.8 
828.5 
865.2 
865.2 
864.5 
826.0 
826.9 
825.9 
827.8 

830.0 

823.2 

Well 
Elevation 
(ft·msl) 

824.82 
829.72 
832.17 
833.68 
828.04 
830.62 
833.40 
830.37 
&26.65 
831. 33 
830.96 

867.78 
867.95 
867.51 
828.76 
829.21 
828.58 
830.94 

831. 96 

825.23 

Depth 
to tlater* 

(ft) 

15.01 
16.20 
16.24 
15. 63 
14.80 
18.69 
16.64 
15.74 
15.10 
14.30 
15.10 
13.90 
10.02 
13. 35 

9.60 
12.60 
14.85 
17.80 

Dry 
Dry 
Ory 

Dry 

Groundwacer 
Elevation 
(ft-msl) 

809.81 
813.52 
815.93 
818.05 
813.24 

. 811.93 

816.76 
814. 63 
811.55 
817.03 
815.86 
853.88 
857.93 
854.16 
819.16 
816.61 
813.73 
813.14 

Date of 
Measurement: 

07/18/88 
07/18/88 
07/18/88 
07/lB/88 
07/18/88 

. 07 /18/88 
07/18/88 
07/18/88 
Q7/18/88 
07/20/88 
07/18/88 
07/18/88 
07/18/88 
07/18/88 
07/18/88 
07/18/88 
07/18/88 
07/18/88 

07/18/88 
07/18/88 
07/18/88 
07/18/88 

Not:e: Surveying data for wells 81-2 and 81·3 not available. 
-- - not applicable. 

*All measurements taken from top of PVC casing. 

Source: ESE, :_939. 

... -1."' 
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Table 4.3-3. Groundwater Elevation Data for JPC Monitor ~ells, 
October 1988 

I.Jell 
I.O. 

MW'-01 
MW'-02 
MtJ-03 

MiJ-04 

MW-05 
MW'-07 
MW-09 
MW-10 

MY·ll 
MW-12 
MW·l3 
MW-14 
MW-15 
MW·l6 
MW·l7 
83·1 
83·2 
83-3 

81-1 
81-2 

81·3 
81-4 

~ote.· 

Ground 
Elevation 
(ft·msl) 

822.7 
827.1 
829.3 
831.2 
826.0 

827.8 
831.0 

827.9 
823.B 
828.8 
828.5 
865.2 
865.2 
864.5 

826.0 
826.9 
825.9 
827.8 

830.0 

823.2 

Yell 
Elevation 
(ft-msl) 

824.82 
829. 72 

832.17 
833.68 
828.04 
830.62 
s:n. 40 

830.37 
826.65 
831. 33 
830.96 
867.78 
867.95 
867.51 
828.76 
829.21 
828.58 

830.94 

831. 96 

825.23 

Depch Groundwater 
to Yater* Elevation 

(ft) (ft-msl) 

14.20 
16.75 
15.69 
15.74 

14.75 
18.70 
16.40 

14.87 
15.10 
14.75 
15.20 
13.85 

8.80 

11.40 
10.65 
12.59 
15.15 
17.94 

Dry 
Dry 

Dry 
Dry 

810.62 
812. 97 
816.48 
817.94 
813.29 
811.92 
817.00 
815.50 
Bll.55 
816.58 
815.76 
853.93 
859.15 
856 .11 

818 .11 
816.52 
813.43 

813 .00 

Date of 
Measurement 

10/18/88 
10/19/88 
10/19/88 
10/17/88 
10/19/88 
10/18/88 
10/18/88 
10/19/88 
10/18/88 
10/19/88 
10/19/88 
10/19/88 
10/19/88 
10/19/88 
10/17/88 
10/17/88 
10/17/88 
10/17/88 
l.0/17/88 
10/17/88 

10/17/88 
10/17/88 

Sur:eying data for wells 81-2 and 81·3 not available. 
·· - not applicable. 

*All measuremen::s :::aken from ::op of PVC casing. 

Source: ESE, 1989 
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I 

I 
I 
I 
Ill 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' 
\ \ \ 

' . \ 

' 
'. 81-4. " 815.54 8 

I 

I 
" ' \ 

(""'" \ 
\ \ 

\ ....... 
, MW·3'· 
815.93 " 

'. 1 ' 
*1MW·13 

' ' 
' ....... - - -

I 

I 
\ 

\~ 
\, 

\ 
I \ , 

WOODS 

' ' 81·1 .... ·-----
. - DRY 

------
WOODS -·-·83' 

woo cs @ B:J.1 
816.&1 

LOCATION ~~p ~ 
...J > 1 f'i 7 r ~ . l • ~ . 

~ /i '111 
KEY 

• ® 
* -817.03 

Figure 4. 4· 1 

GRAVEL ROAD 
EDGE OF WOODED AREA 
MONITOR WELL (81 SERIES} 
MONITOR WELL (83 SERIES) 
MONITOR WELL !ESE INSTALLED) 
GROUNDWATER CONTOUR 
WATER ELEVATION 

GROUNDWATER CONTOUR MAP. 7118/88. 
GATE 19 LANDFILL. JEFFERSON PROVING 
GROUND 

SCALE 
75 0 75 150 FEET 

0 25 50 METERS 

SOURCES: JPG. 1111: ESE. 1911. 

Prepared for: 
U.S. Army Toxic and Hazardous 
Materials Agency 
Aberdeen Proving Ground. Maryland 

' 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
! 
I 
I 
I 
I 
I 
I 
I 
E 

KEY 
GRAVEL ROAD 

,..,..__. EDGE OF WOODED AREA 
e MONITOR WELL (81 SERf!Sl 
@ MONITOR WELi. 183 SERlESl * MONITOR WELL CESE INSTALLED) 

--- GROUNDWATER CONTOUR 
815.50 WATER ELEVATION 

Figure 4. 4·2 

@§3·2 
813.42 

GROUNDWATER CONTOUR MAP. 10117·19/88. 
GATE 19 LANDFILL. JEFFERSON PROVING 
GROUND 

- .... .... 

I 

l 

I 

. 

woo cs 

SM .. ;.. ... _ - ..... -
• - DRY 

woo cs -. -·e':1l 

I I"'"•) 

LOCATION MAP ~( ·, ('-
_. \j . ! ·• 
~ 

SCALE 
75 0 75 150 FEET 

:ZS 0 25 50 METERS 

-\l 
i : 

SOURC!S: JPIJ. 1911: l!SE. 1f89. 

Prepared for: 
U.S. Army Toxic and Hazardous 
Materials Agency 
Aberdeen Proving Ground. Maryland 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
J 
I 
I 
I 

SOLVENT 
DISPOSAL AREA 

851-'1 -as1-

I I 
-

BLOC. .,..,9 
: au•-
! I I~ I I 

I 

I 855-• I 1.~ 
I . \ 

854.18~ --854 _________ 

l 
\ 

KEY 
- GROUNDWATER CONTOUR 
~ WATER ELEVATION 

Figure 4.4·3 
GROUNDWATER CONTOUR MAP. 7/18/88, 
BLOG. 279, JEFFERSON PROVING GROUND 

J 

r-
I 
! 
\ 
\ 

\ -- I 

I BLDG. i 
273 I ! 

' -- ! I 
I 

i I I 

I -
~mM 

NOT TO SCALE 

SOURCE: !SE. 111111. 

Prepared for: 
U.S. Army Toxic and Hazardous 
Materials Agency 
Aberdeen Proving Ground. Maryland 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SOLVENT 
rDISPOSAL AREA 

I 

IH.11 0 
i I """ 

). I ~,-

~-~~------~~~-

KEY 
- GROUNDWATER CONTOUR 1" WATER ELEVATION 

Figure 4.4·4 
GROUNDWATER CONTOUR MAP. 10/19188. 
BLOG. 279,JEFFERSON PROVING GROUND 

..--19 

(" 

\ 
\ 
I 

I ,.,,, 

SLOG. 
:273 

J~asa.1s 
....... \ ...... _______ _ 

NOT TO SC,\l.E 

SOURCE: ESE. 19H. 

Prepared for: 
U.S. Army Toxic and Hazardous 
Materials Agency 
Aberdeen Proving Ground. Maryland 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

C·JPGRIFS.l/Rl·4.7 
01/20/89 

angularity of the grains. !n both cases, the nature of the materials in 
the 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 l year. These test data are not available for the 
materials at JPG. For purposes of this report, an estimated value of 
effective porosicy (0.35) has been used in all geohydrological 
calculations concerning the Glacial Till. This value is the midpoint of 
a range of typical values for glacial till, as presented by Davis and 
De~iest (1966). 

'nl.e porosity of the Brassfield Limestone (bedrock aquifer) was estimated 
to be 0.04. This value is typical for c~mpact, crystalline limestones 
vith no visible pores (Davis and Dewiest, 1966). 

4.4.l BLDG.279 
For purposes of this report, the groundwater gradient for the Bldg. 279 
area was calculated along a flow line, perpendicular to the groundwater 
contours, which passes through monitor well MY-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 gradien~s vere confirmed by calculating 
gradients using the 3-point method. 

The average hydraulic gradien~ calculated for the Bldg. 279 area was to 
the south in July 1988 and to the south-southeast in October 1988, and 
was 4.4 x 10'' (dimensionless). 

Using the values of effective porosity and K previously described for 
the Glacial Till, the following calculations can be made: 

~-20 
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Given: K - 5.25 x 10·5 ft/min 

n - 0. 35 

dh/dl - 0.044 ft/ft 
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v - (5.25 x io-5 ft/min/0.35) (0.044 ft/ft) 

v - 6.6 x 10"6 ft/min 
V - 1.1 x 10"7 ft/sec 

V - 3. 5 ft/yr 

The average groundwater velocity estimated for the Glacial Till in the 
Bldg. 279 area is 3.5 feet per year (ft/yr) co 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 contours, 
which passes through well MY-17 and near well MV-ll. The change in 
elevation of the groundwater surface along the flow line was measered 
from the groundwater contour maps (Figs. 4.4-3 and 4.4-4). 

The hydraulic gradients within the Gate 19 Landfill for July 1988 and 
October 1988 were nearly identical and averaged l.l x io·Z ft/ft. The 
direction of flow was to the west-northwest. 

Using the values of effective porosity and K previously described for 

the limestone bedrock, the following calculations can be made: 
Given: K - 1.04 x 10'4 ft/min 

n - 0.04 
dh/dl - i.1 x io·2 ft/ft 

... -:.1 
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v - (1.04 x 10·4 ft/min/0.04) (l.l x io·Z ft/ft) 

v - 2.86 x 10"5 ft/min 
V - 4. 78 x 10"7 ft/sec 
v - 15 ft/yr 

The average groundwacer velocity estimated for the limestone bedrock at 
the Cate 19 Landfill is 15 fc/yr to the west-northwest. 
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SURFACE WATER SM.fi>LING 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, JEFFERSOH PROVING GRaJND, '4ADISON, INDIANA 

field SMale 
I dent Hi cation pH Conauctivity T..,.r.ture Water Depth 
N!.f!!Per CpH units) ( 4!1'i!OS/ cm) c•q (ft,) Bottom conditio" Stre11111 Brech 

EN-1 7.9 240 24.0 2.0·5.0 Hndy/nadiy straight 
EN-2 8.3 450 21.0 2.0·3.0 bec:lroclt straight 
EN-3 1.9 550 24.S 1.0-2.0 ... str1i;ht 
EN-4 7.4 600 21.0 2.0·3.0 roclty/grevel l y •wider 
EN-5 8. 1 550 22.0 1.0-4.0 gravelly straight 
EN-9 7.8 390 20.S 0.5· 1.0 gravelly /nzidy •ender 
EX•1 8.8 370 20.0 1.0·2.0 sandy straight 
EX·1·A 7.8 300 21.0 1.5·2.0 •Mdy to nzldy straight 
EX·1·8 7.9 130 27.0 2.0·2.5 auddy straight 
EX·,·C 8.1 340 21.5 3.5·4.0 sandV to llUXly str1ivtit 
EX·] 8.2 300 21.0 1.0-1.5 ..... straight 
EX·3·A 7.7 230 21.0 1.0-1.5 ...,., str1ight 
EX· 12 - 8.2 400 22.5 1.0·1.5 sMCty str1itht 
EX·14 8.2 400 22.5 1.0•1.5 undy str1itht 
EX·14·A 8.4 430 23.D 1.0·1.5 sandy to auddy Streight 
EX·15 8.3 430 24.0 >6 greHy to n.ldcly ....,,.,. 
EX-17 8.3 430 24.0 >6 gr••Y to~ •mnder 
EX· 17·A 8.4 210 25.0 1.0-2.0 Nndy/grevelly strai;tlt 
EX·17-B 8.2 420 21.0 1.0-2.0 bedroclt straight 
EX· 17-C 8.3 410 24.0 >6 nzldy .. .-r 

C-2 



TA8LE C·2. RESULTS OF STREAM WATER SAMPLES, JEFFERSON PROVING GRaJMD, MADISON, lNOIANA 

Field Sllll:ll• 
ldentific:atian 
!fl.l!lt!!r Arsenic 

W•ter Sainpte Results (mg/L) 
"4!11"s;yry Si lv1tr ltardness 

EN·1 
EN·2 
EN•3 
EN·4 
E11·5 
EJl·9 
EX·l 
EX· 1 ·A 
E>M·B 
EX·1·C 
EX•:S 
EX·l'.'..A 
EX·12 
EX·14 
EX·14·A 
EX·15 
EX·17 
EX·17-A 
EM7•9 
EX·17·C 

0.003 
<0.001 
<0.001 
<0.001 
<0.001 
<0,001 
<0.001 (0.003) 
<0.001 
0.002 
o.ooz 

<0.001 co.001> 
<0.001 
<0.001 
<0.001 
<0.001 
<D.001 
<0.001 (0 .OOl) 
<0.001 
<0.001 
<0.001 

<0.0002 
<0.0002 
<0.0002 
<0.0002 
<O.ODD2 
<0.0002 
<0,000Z (0.0027) 
<0.0002 
<0.0002 
<0.0002 
<0.0002 (0.00056) 
<0.0002 
<0.0002 
<0.0002 
<:0.0002 
<0.0002 
<0.0002 (0.0025) 
<0.0002 
<0,0002 
<0.0002 

<0.001 127 
<0.001 Zll 
<0.001 299 
<0,001 2Bt 
<0.001 284 
<0.001 215 
0.006 (0.0014) 200 

<0.001 150 
<0.001 56 
0.004 - 172 

<0.001 (0.0003) 168 
<0.001 114 
<0.001 213 
<0.001 213 
<0.001 223 
<0.001 238 
<0.001 241 
<0.001 104 
<0.001 242 
<0.001 228 

lndi .... 
water 
Quality 
St...:t.rcls 0.190* o.0001:nz+ 0.002 for harc:Wlela • 1 

0.004 for harGl'leU • 15 
0.005 for han::t..s • 172 
0.007 for h•n::t..• • 20 
0.010 for ha...,.._ • Z5 
0.013 fo~ h•"*'ISs • 3 
0.018 for hardn9sa • 35 

Federal 
Water 
Qual itv 
Standards .. 0.190 o.ooooiz 0.00012 

NOTES: 

Field samples EX·12 and EX·14 are ctupllcate samples collected at location EX·14. Field saniples ex·15 and 
EX-17 are duplicates collected at loc•tian EX-17. 

All l"ILlltilltrs in perllftthet1es ere ~le results frOlll the Mletter Report of Site Specific Samplint end Analysis 
Progr ... Resulta,N Mlly 199Z, Contract No. DAAA15·90·0·0007, preparl!d for the u.s. AMII¥ Toxic and Hazaraous 
Materials Agency, Aberdeen Proving Gro....:t, Marytal'ld, prepared by S.E.C. Donohue, Inc. units are mg/L. 

• 

+ 

This value ls a fresh water chronic aquatic criterion designed to protect aquatic life fl'Clll chronic 
toxic effecu. It ;rppUes to all •ters of the state outside of mixing it:OIWS. converaati- bet1o1een 
IJS.IEHA personnel and "4r. Dennis Ctarl of the Indiana Departlllill!nt of Eftlfironnent1l Mlll"llltlllllll"lt on 16 
Jyly 1992 irdiceted that the ~tic criteria, rather tnan the hUllln nealth criteria WGUld be 
aQDlicable to th• streellS sampled at Jefferson Proving Gr~. In addition, Hr. Clark indicated that 
baektrO\.l'ld levels tor arsenic in most streams in Indiana vere in the range of 0.001 to 0.005 1119/L. 
This v•Lue is a frltSh water chronic aquatic criterion designed to protect llC:IUlltic lif1t frea cilronic 
toxic effects. It appties to 1tl waters of the state outside of mixing zones. The value of this 
criterion is -..ch lower than the arsenic or silver criterion bec.lus• 11111rcury has a log octanol·water 
partition coefficient greater than or ~l to 2.0 and is ccns1dlt"ld to be bioconcentrating. 

C-3 



+ This value is a fresh vater acute IQUl!tic criterion designed to ~rotect ~tic life fr0111 acute toxic 
effects. The values are haraness related Chardness i.6\its are 111!1/L Cato,). It a~lies to all waters 
of th• s'ate outside of mixing zones. The Indiana water Quality Standards do not list chronic 
aquatic criteria for silver. 

... 

This is a calculated value. For a har~ss value of t72, the following calculation was llllde: 

= 5 119/l or 0.005 rng/L 
2 

These values are fresh wat•r chronic criteria designed to reflect the U.S. Envirorniental Protection 
Agency•s rec~tions on acceptable limits far aqi.atic Life. 
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TABLE C-3. RESULTS OF STREAM SEDIMENT SAMPLES, JEFFERSON PROVING Glll1JltD, MADISON, INDIANA 

Field SeaaLe 
Identification Nl.Jli:ler 

EN·1 
EN·2 
EN·3 
Elt-4 
EN·S 
EN·9 
EX·1 
EX·1·A 
EX·1·B 
EX·1-C 
ex-3 
EX·3·A 
EX·12 
EX·1~ 
EX•t4•A 
EX·15 
EX·17 
EX· 17·A 
EX•t7·8 
EX·17·C 
roee..tr; c meen 
standllrd devi at i en 

aac:kgrau"d levels 
Cliter•ture v•lues) 
SIU1Cklette and 
Boel"ngtln, 1984, 
reference l* 

Wedepaill, 1969•1974, 
reference 5 

BOWlll'I, 1979 , 
reftrrence 6 

State of Indiana 
305·8 leJ!Crt on 
bac!(grau"'d ltrYels of ,,.,•I• in tneir state 
CfClflecan, Jim Stahl, 
Ill tl~t. o1 En. 
M.,..._.,t, 5 Aug 92) 

NOTES: 

Sect11•nt 
Arsenic 

1.8 
7.9 
9.4 

11.0 
3.2 
3.5 
3.1 (4.10) 
1. 1 
6.2 
3.7 
4.7 
7.3 
5.7 
5.4 (6.40) 
2.5 
3.5 
1 .4 (7. 10) 
a.1 
7.4 
9. 1 
5.5 
z.1 

i .. 4.a 
renge • <D.1 • 73.0 

s • 2.56 
" • 527 

29.0 

Sample ResuL ts (IJg/g) 
Mercury 

<O. 10 
<0.10 
<0.10 
<0.10 
<0.10 
<O. 10 
<0, 10 C0.6) 
<0.10 
<0.10 
<0.10 
<0.10 (0.347) 
<O. 10 
<1J.10 
<O. 10 C0.0Z6> 
<0.10 
<D. 10 
<O. 10 
<0.10 
<O. 10 
co. to 

i · o.oa1 
range • 0.01 • 3.4 

s • Z.52 
" • .534 

0.44 

Silver 

<0.50 
<0.50 
<O.SO 
<0.50 
<0.50 
<0.50 
<0,50 (1.46) 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 
<0.50 

rant• • 0.01 • 5.0 

range • D.01 • 8.0 

<0.50 

Field s~l•s EX-12 and EX-14 are duplicate sallt)ies collected at location ex-14. Field s~les EX·15 and 
EX·t7 are ~licates collected at location EX-17. 

All ,....,_,., ;,., p1tr•..,d•-- •re sampl• resul u irC!lfl the "Lener Report of Site Speciffe SllllSlling and Analysis 
Progr1111 Results," May l99Z, Contract No. DAAA15·90·D·0007, prepared for the u.s. Anny ToJ1ic and ltazan::lous 
Materials A9ency, Aberdeen Proving GrOU"ld, Maryland, preparlld by S.E.C. Dononue, Inc. 

• Values are for the Eastern United States, east ct the 96th meridian. X refers to the geometric mean 
of the sample group. Units for means, range, and standard deviatiancs> are ppm. n • nurcer of 
samples. 
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APPENDIX D 
RARE PLANT LISTINGS 

(Source: Indiana Department of Natural Resources, March 1993.) 
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APPENDIX E 
HYDROGEOLOGY AND son..s INFORMATION 

(Source: USACOE (United States Anny Corps of Engineers Louisville District, 1992), "Environmental 
Impact Statement," September.) 

(Source: ESE (EnviroomeOlal Science and Engineering. Inc., 1989), "Remedial Investigation at 
Jefferson Proving Ground," Technical Report AOl 1, June.) 
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- J .3.1.2 Topography 

JPG is located on the Muscatatuck Regional Slope of the Till Plains Section of the Interior l .mvl.1rnJs 

Physiognphic Province (Figure J.3.1-1). The Muscatatuck Regional Slope is chilractcrizcd by till d1•po-.its 
capping a rolling limestone plateau and crossed by deep rocky valleys. The topography of the so11 thcrn 
two-thirds of JPG is flat, while that of the northern third is gently rolJing. 

Six almost parallel stream corridors flow across the site in a general west-southwest~rly dirn:l1nn, 

as follows (Figure J.3.1·2}: 

• Otter Creek, which traverses the extreme northwestern comer of the site, crossing from Riplt•y into 
Jennings County. Little Otter Fork flows into Otter Creek from the east, draining ofC Old Timlwrs 
Lake at the northeast comer of the site and traversing the far northern section of JI'C. Old Timbers 
Lake is a dam fonned body of water. 

• Graham Creek, a fairly substantial waterway south of Otter Creek, flowing also from Ripll'Y to 
Jennings County. 

• Little Graham Creek. next further south. flowing from Ripley to Jetmings 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. 

• Harberta Creek. the southernmost drainage, which runs across the southern tip of JPG, 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 fonm'<.t .'ileep 
banks as much as 75 feet high. 

J .3.1.J Geology and Mineral Resources 

The Till Plains Section is characterized by young glacial till plains of the Illinoisan glacial pL'riod. 
The section is compnsed of silts and days 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 fed (I !ill, 
• n.d.). Glada I moraine deposits are absent in the till plain. 

The Illinoisan 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 C1mbrian 
elastic and carbonate rocks, which in turn overlie the Precambrian crystalline basement. 

Ordovician limestones are exposed in the drainageways of Otter Creek and Graham Creek in the 
northern portion of the Proving Ground. The Black River, Middle Ordovkian Limeston~ is tht· 11ldPst 
unit exposed in the study area. lt is fine grained and thickens to the south. The Trenton l.inwstcm~ 
overlies the Black River limestone. It is fine to medium-grained, and includes extensive stratt1 of 

dolomite and thins to the south. Overlying the Trenton Limestone are interbeddt.-d shah·~ .md 
limestones of the Middle to Late Ordovician Maquoketa Group. 

Silurian carbonates underlie glacial till deposits throughout most of the JPG (Figure J.3.1-3). The 
oldest of these, the Brassfield Limestone, is a compact crystalline limestone which lies unconformahly 
over the Ordovician units. The Salamonie Dolomite is a fine-grained, light gray, porous dnlomite 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 Limestone is a light gray to brown, fine-grained dolomite or dolomitic limestone 
that overlies above the Salamonie I?olomite. 

The Devonian Shaly dolomite of the Devonian Muscataruck Group underlies glacial till in .. small 
area near the southwest boundary of the Proving Ground. These rocks uncon.formably overlie the 
Silurian layer (Shaffer 1981). The rocks described above are part of the Cincinnati Arch (Figure J.3.1-4). 
This structure separates the lllinois 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, Silurit1n and 
Devonian units underlying JPC (Shaffer 1981). The economic potential of the various units is excellent 
for Trenton Limestone, poor for Maquoketa Group, fair for Salamonie Dolomite, poor for Louisvill~ 
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 commercial value (HiJJ, n.d.). 
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J.3.1.4 Paleontology 

The glacial deposus are essentially free of fossils. Bedrock units of JPC were dcpusit~-d during the 
Paleozoic Era, when marine invenebrates and marine plants were the dominant life formi;. Ortf,1v1ci.1n 
rodes of the Black River and Trenton Limestones are rich in skeletal matter of marine macminvl'rtt.•hr~tes 
{lafemere et al. 1986). Silurian and Devonian rocks contain many types of fossli milrine sl11•ll£ish 
indicating depositions in shallow, warm seas. The Louisville Limestone includes cornlo;, brachiopods. 
sponges, crinoids. bryozoans, gastropods, cephalopods and trilobites (Rexro41d ct ill. l'IRO. Cunndonts 
are prevalent throughout all the units. Paleontological finds at JPC are significant for hio~tr.Hi>~r;1phic 
analyses; however, predicted finds are not anticipated to be unique or unusual. 

J .3.LS Soils 

JPG is dominated by two major soil associations: the Cobbsfork-Avonburg Association and the 
Cincinnati-Rossmoyn~Hickory Association. A combination of different soil types occur on or adFtccnt 
to stream beds <Figure J.3.1-5). These soils include Ryle.er, Crayford, Holton, Eden, Elkinsville, and Wirt 
soil types. The soils of fPG originate from glacial till and outwash, lacustrine deposits, lim~torw and 
shale residuum, windblown alluvium and loess. The soils are strongly weathered, leached •md al'idic. 
The sail fenility at JPG is low (USACE 1988). There are known and suspected releases of contaminant~ 
to soils on JPG which are discussed in Section J.3.4.5 CUSATHAMA 1990). The ch<lracterlslics nf soils 
occurring on the property of JPG are summarized in Table J.3.l·l. The locations and ext~nt of the 
general soils associations are identified in Figure J.3. t-5. 

J.3.1.S.1 Cabbsfork-Avonburg Soil Association 

Cobbsfork-Avonburg soils occupy more than 40 percent of the JPC. These soils are nearly 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 A vonburg silt loams are severely limited as sites for roads and dwellings and are unsuitabll! for 
septic tank absorption fields <USDA 1985). 

J.3.1.S.2 Clncinnati-Rossmoyne-Hic::kory Soil Association 

Cinonnati-Rossmoyne-Hkkory soils are found on gentle to moderately steep slopes alnn~ the 
drainageways of the installation. The soils are deep. moderately ta well dr<1ined, and hav1..• slow 
permeability. Extreme wetness, poor porosity. and steep slopes make Lht?se suits IL"Ss c.k-sinthh· for 
development than the Cobbsfork-Avonburg soils CUSACE 1988). Occasional flooding and L'rosion Ml' 
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Table J 1.1 I. Genernl !iOil charac1crislics of JPG. 

Soil 11.:1111.: lk:plh IJSOA l.u111id l'lasucuy Pcmicab1h1y ~hi mJMiwdl tros.100 r.u:wrs ll11h W.&1.:1 

(m.ip i.?mhol) (indit::O lCUlll(S Umil ln1lu (in/hr) 001cn1ial K T T1hlc Ho 

Avonburg fJ. UI Sii lotun 20. )() 2. 10 U.6 - l.0 Low 041 .. Io J Cl 
(Av1. Av021 IO· 10 Sill)' th1y loiln, ~ill loam lB ·.SS 10- 20 0.6 20 Modcr11c 041 

)0-80 Silly day lu.uu 10· 4S JO. 20 <IUl6 Moderate 041 

C1m:inn11i o. 6 Sil1 luam 2S - 40 1- 16 0.6. 20 Low OJ7 4. l ;. " 
Cn82. CnCl. CnCJ) 6-ll Silty ch1y loam. loiUll 26. 40 8 - IS 0.6- 20 low nn 

Jl. :lb Clay lnm1. lo•m lS · 40 6 - lO 0.06. 0.6 Moder au: OH 
56. 80 Silly clay loam, clay loam lS · 40 s. 20 006. 0.6 Modcnlc o.n 

Cobbs fork 0 12 Sill loam IS -10 l · 10 0.06- 0.2 Low 0.)7 4 OS I 0 

(CO) 12. 27 Sill loam IS. 30 ] • 10 0.06. 0.1 Lnw 0.11 
11- so Silt loam, silly 20- 35 S · IS <006 low OH 

day luam 
S0- 77 Sil& loam, 1ilty 20- JS s 15 0.06. 0.2 Low 0.31 

clay loam 
11 ·HO Cl 1y IOllfJI lO· •O 10 • IS 0.06. 02 Moderate o.:n 

Eden 0-S Siny day loun 35 - 65 12 • 3S 0.06. 0.6 Modcra1c 0.41 1 >6 n 
{b:, 1>2) s 21 Aa&a;y i.ilty clay, •5 - lS 20. 45 0.06. 0.2 Mode111c O.lil 

Oaggy cl1y, 11hy 
cl1y 

21 Wca1h.:rcd bedrock 0.17 

Elkinsvillc 0-8 Silt loam l.S- 40 s. l.S 0.6- 2.0 Low o.n ,S .:6.0 
(l:kA. Ek8) 8- 36 Silty chay loam, lS. 40 8 · II 0.6- 20 Moderate 0.37 

sill loam 
36. 60 Silty .:t;.y lctam. . )0- 40 II • 18 0.6 - 2 0 Moden1c 0.31 

saody d;ay lo.im 

G1ayford O· 12 S1l1 loa111 Ill· JU 4. 10 0.6. :UJ Lu" o.n s . .i >611 
COrC2. GrCJ, OrD2. 12. 22 Silly day loam, clay lo..n JS )5 8. 11 06·0:? Mo..k1.1h: on 
Grl>:I) 22-·11 Cloa)· h•;.im, loam 2S. 40 8. " 06<:!0 Mo.Jcr.ue ti J1 

.n.n Clii). silty d.y -4S ·SS 20 ·JO 06-~U High 0.)1 

S2 Un-. .:.11h.:rtJ fl"d1~k 



..... ...... 

Soil name 
(mao symbol) 

llickory 
(flkC2. HkCl, Hk02, 
llkDl, llkE) 

II oh on 
(Ho) 

R)'kcr 
!Ry A. Ry82, RyCl, 
NyCl) 

Rossmoyne sih loam 
(lfoA, RoB2) 

Wir1 sill loun 
(W1) 

Source: USDA l976, 1985 

Deplb 
I inches) 

0-9 
9- 54 

54 -60 

0- 8 
8 ]2 

31-60 

0-6 
6 -67 

61- 80 

0-8 
8. 25 

2.5 • 80 

0- u 
IS - 50 
~0- 60 

Table 3.1· l. Omeul soil chu1cterislic1 of JPG (conchsded) . 

USDA . Llqmo: r-uuc11y t'c:nneabillty 
Te1rurcs Umi1 lndc• (ia\k) 

Silt loam 20-35 I· 15 0.6-2.0 
Clay lo.un, silay J0-50 IS. 30 0.6-2.0 
clay loam. 1il1 loun 
Clay loam 20-40 .s -10 0.6. 2.0 
sandy loun. loam 

Loam <25 1- 10 0.6 • l.0 
F'im Hady loam <25 .. - 12 0.6. 2.0 
loamyl&Dd 
Su&liflOll loamy d.5 1- 14 0.6-2.0 
sml IO sandy clay 
loam 

Sill IOIUll 10-30 S ·IS 0.6. 2.0 
Si11 loam., 1ilay clay 25- 40 10- IS 0.6. 2.0 
llllln day loam 
Sib loam. lilt)' clay 2S-4S 10-10 0.6- 2.0 
loam clay loam 

Sill loam 30-40 4 ·ID 06-l.O 
Silty day loam, 30- 48 8. 20 0.6. 2.0 
sill loam, clay loun 
Clay loun, sih loam, 25-40 ,_ 19 0.06-0.6 
silty clay loam 

Sill loam .as l-7 0.6. 2.0 
Sill loam. loam <2.5 l-7 0.6. 2.0 
S111cifl0d loun 10 .as 7 2.0-6.0 
loamy rme st.rd 

t 

~nn11.1-swell r.rosMJ11 (klors ! nip waler 
D01ential K T Table (ft) 

Low 0.37 s >6.0 
Modcr&IC 0.37 

Low 0.31 

Low 0.31 s 1.0. 3.0 
Low 0.24 

Low 0.24 

Low 0.37 s >6.0 
Modcrlle 0.]l 

Moderate 0.37 

Low o.:n 4 l.S - l.O 
Moderate 0.37 

Moderate 0.37 

Low 0.37 s >6.0 
Low 0.24 
low 0.2-1 



- hazards which are characteristic of this association. The Cincinnati-Rossmoyne-Hickory silt loam~ ilre 
severely limited as sites for roadways or septic tank absorption fields (USDA 1985}. Cincinnati ~oils 
make up approximately 24 percent of the association, 18 percent are Rossmoyne soil", :ind 14 J'l'rn•nt 
are Hickory soils. The remaining 44 percent of the association are soils of minor extent <USDA 1985). 

J .J.1.5.J Combined Soil Types 

The soils of this group. which includes Ryker silt loam. Crayford silt lo:im. Holton loam. Edt•n silty 
day loam, Elkinsville silt loam. and Wirt silt loam are located on or adp.cent to stn.oam bl'<is. · Sh•t•p 
slopes. erosion and flooding represent the main limitations for most types o( dcvc:lopmcnt. 
Development on these soils is not recommended CUSACE 1988). The EJkinsville, Ryker a.nd Wirt s(1ilf. 

are. considered prime farmland, and Holton soils are prime farmland where they are dr.iinL"li (USDA 
1985). 



4.0 HYDROGEOLOCICAL ANALYSIS 

4.1 OVERVIEY OF METHODOLOGY 

C-JPGRIFS.l/RI-4.l 
01/18/89 

'!he 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 conta.minanc 
~igration pathways. The specific objectives of the geohydrological 

program were to: 
l. Describe the subsurface sediments and bedrock at the 

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

gradients. 

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

surveys, and an aquifer testing program. 

4.2 GEOLOGY 

The initial objective of the drilling program at JPG was to identify 

positively the presence and thickness of the Pleistocene Glacial Till 
deposits as well as to characterize the underlying bedrock. 

Three monitor 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 distinct and easily identified during the field 
investigation. At the Gate 19 Landfill, the Pleistocene Glacial Till 
ranged in chickness from 4 ft at monitor well 81·2 to 14.5 ft at monitor 
l.lell :w-3. At Bldg. 279, only monitor well l'IY·l4 fully penetrated the 
Glacial Till. encountering bedrock at 40 f:. 

source: ESE 1989. 

-"-1 
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C-JPGRIFS.l/RI·4.2 
01/18/89 

The Glacial Till was typically yellowish-brown to reddish-brown silty 

clay with occasional gravel and sand constituents. Gravel Vas 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 porosiey 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, 
weathe~ed 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. Til.e shale was encountered at a depth 
of 90 and 96 ft in borings MY'-6 and MW'-8 respectively. The location and 
orientation of four geological cross sections are presented in 
Figs. 4.2-1 and 4.2-2. Cross Sections A-A', B-B', and C-C' are loca~ed 

in che Gace 19 Landfill. Cross 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 stratigraphy at the Gate 19 Landfill and Bldg. 279 area. 

Geologic Cross Section A-A' (Fig. 4.2-3) is oriented approximately north 
to south. It originate·s at ~-01 (at the northwest corner to the Gate 

19 Landf~~:;, ~uns along ~he ~es tern edge of the Gate 19 Landfill 
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