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PREFACE 

This preface is to inform lthe reader of a name change which occurred at Naval Weapons 
Support Center Crane (NWSCC) duri.ng the prepara.tion of this report. ‘The new name for 
the Facility is Naval Surface Warfare: Center, Crane Division (NAVSLJRFWARCENDIV). 

To eliminate potential errors involving the referencing of sources and to maintain clarity in 
the report, the former facility title of NWSCC has been retained in the report text. The 
facility name on the (cover of this report, however, h’as been changed to 
NA,VSURFWARCENDIV to acknowledge that the name change has occurred. 
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EXECUTIVE SUMMY 

This Environmental Monitoring Report (EMR) is submitted for Solid Waste Management 
Units (SWMUs) #19/00, #08/17, #12/14, and #13/14 at the Naval Weapons Support 
Center, Crane (NWSCC), Indiana. This EMR is submitted to the Northern Division, Naval 
Facilities Engineering Command in response to Contract Task Order (CTO) No. 006 under 
CLEAN Prime Contract No. N62472-90-D-1298 and Subcontract No. CECPP-9 l-001 -1298. 

NWSCC is located in southwestern Indiana and provides naval support for equipment, 
shipboard weapons syst.ems, and ordnance. In additi.on, NWSCC supports the Crane At-my 
Ammunition Activi1.y (CAAA), including production and renovation of conventional 
ammunition, stora.ge, shipment, ;and demilitarir:ation and disposal of conventional 
ammunition. From its inception in. the early 1940s until the late 1.970s and early 198Os, a 
variety of liqu.id wastes from both ordnance and nonordnance activities at NWSCC were 
disposed on-site without treatment. Ordnance contaminated wastewaters were discharged 
into unlined ponds or into storm dra.ins; wastewaters generated from cleaning operations 
were discharged into unlined ponds; oily waters, battery acids, paint thinners, acetone, 
boiler blowdown, and solvents were dumped behind buildings or into ravines; and waste 
hydraulics oil was spread on dirt roads. More recently, treatment pliants have been built, 
wastewater streams have been connected to the sanitary sewer, and oils and solvents have 
been collected, segregated, and either recycled, sold, or properly disposed. 

Promulgation of the United States Environmental Protection Agency’s (II#JSEPA) Resource 
Conservation and Recovlery Act (RCRA) hazardous waste regulatory program provided 
the impetus to identify and control environmental. contamination from past practices at 
NWSCC. Corrective: actions progr#arns establi.shed as part of the RCXA Hazardous and 
Sol.id Waste Amendments (HWSA) required NWSCC to address;, past releases of 
hazardous waste or hazardous constituents at SWMUs. In order to identify and assess 
SWMUs posing potential threat to human health or the environment, this EMR has been 
prepared to address four dlesig,nated SWMUs, inclulding Pyrotechnic Tes,t Areas (SWMC 
#19/O(l), Load and F;ill Area and Building 106 IPond (SWMIJ #08m/1’7), Mine Fill A 
(SWMU #12/14), and Mine Fill B (‘SWMU #13/14). 

At the Pyrotechnic Test Areas, functional tests on flares, signals, other marking devices, 
and Rockeye bomblets are performed. Potential contaminants associated with operational 
practices at the Pyrotechnic Test Areas include chlorates, dyes, oxidizers,, fuels, by-products 
of flares and smokes, explosive residues, jet fuel contaminated water, and phosphorous and 
cyan.ide contaminated water. Based on waste characteristics, visual evidence, operational 
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practices, and locational lcharacteristics, potential. releases to groundwater and surface 
water are likely. Based on analytical reports and direct vi.sual observations, releases to soil 
and air have occurred. 

The Building 106 Pond, located in the Load a.nd Fill Area, is, an unlined surface 
impoundment for surface waters generated in E3uildings 106 and 107,. Buildings 106 
and 107 are equipped to recondition and test various types of cartridge cases, as well as to 
repair all1 types of ammunition containers. Throughout its, operational history, Building 106 
operations have included projectile casing cleaning, processes (consisting of caustic wash, 
degreaser, and acid wash), steel projectile phosphat:izing, and painting. Potential 
contam.inants inc1ud.e acid and caustic wastewaters exhibiting extreme pH values and 
containing explosives, heavy metals., oil, and grease. Additional wastes of concern include 
mercury, chromium, phosphorus, trichloroethylene, floor drain discharges (TCE, PCP, 
paint relsidue, heavy metals), and oily wastewater. Based on waste characteristics related to 
historic introduction crf’ mobile compounds, locat.ional characterjstics and operational 
characteristics potential releases to groundwater, soil, and air are likely. Based on 
analytical records and reports, relea,ses to surface Walter have occurred. 

Mine Fill A has been used to manufacture mines,, depth charges, rocklet heads, aerial 
bombs, and projectiles’, <as well as demilita.rization activities. The major sources of 
contamination are from washdown operations and through the exhaust ventilation system. 
Potenti;al contaminants include TNT, RDX, and HMX, as well as explosive contaminated 
wa.stewaters. Based on operational practices, locational characteris8tics, and waste 
characteristics, releas,es t.o groundwater are likely. Based on analyl:ical records and reports, 
releases to surface water and air have occurred. Releases to soil were documented by 
analytical records and direct visual observation. 

Mi,ne Fill B has historically been operated similar to Mine Fill A, and is currently used for 
renovation and rework of munitions. Activities include application of ename1 and 
bituminous solvent coa.tings, rotary grit blasting, spray painting, prope.llant removal, and 
fuse and configuration changes. Similar to Mine Fill A, explosive particulate matter was 
exhausted through the ,ventilation system. Rinse and wastewater containing TNT, 
Composition B, HB;X.-1, HBX-3, alnd H6 serve as potential contaminants. Based on 
operational history, physical condition, locational. characteristics, waste characteristics 
related to historic introduction. of explosive compounds, direct and indirect visual evidence, 
and analytical. data, rleleases to groundwater, surface: water, soil, and air have occurred.. 

The fact that releases to e:nvironme:nl:al media have occurred and that these releases pose a 
potential threat to envirlonmental and human receptors, has in.dicated the need for 
continuing RF1 Corrective Actions at each of the four SWMUs. At the Pyrotechnic Test 
Areas (SWMU #19/O()), RF1 Phase II Release Assessments for ,groundwater, surface 
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water, air, and soil are recommended. At the Load and Fill Area, Building 106 Pond 
(SWMU #08/17), Mine Fill A. (SWMU #12/14), and Mine Fill B (SWMU #13/14), RF1 
Phase II Release Assessments are recommended for groundwater, surface water, and soil. 

RP/6EMRlF/ACZ 
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1.1 PURPOSE OF REPORT 

This Environmental Monitoring Report (EM:R) was completed as part. of the Phase I 
Resource Conservation and Recovery Act (RCRA) Facility Investigation being conducted 
for Solid Waste Management Units (SWMUs) #19/00, #08/17, ,#12/ 14, and #13/14 at 
the Naval Weapons Support Center, Crane, Indiana (NWSCC). This EMR, is submitted to 
the Northern Division,, Naval Facilities Engi:neering Command in response to Contract 
Task Order (CTO) No. 0006 under CLEAN Prime Contract No. N62472-90-D-1298 and 
Subcontract No. GCPP-,C)1-1:)01-1298. 

On December 23, 1980, the LJ.S., Environmental Protection Agency (USEZPA) issued the 
federal portion of th.e Final RCRA Permit for NWSCC to the 1J.S. Na.vy. This permit 
established the Hazardous and Solid Waste Amendments (HSWA) Ccxrrective Action 
Requirements and Compliance Schedules obligating the U.S. Navy t:o perform RCRA 
Facility Investigations, (RFKs) at 30 !Solid Waste Management Units (SWMUs), to conduct 
Corrective Measures Studies (CMSs), and implement Corrective Measu:res if needed. The 
federal portion of the R’CRA Permit consists of IPermit Conditions anld Attachments. 
Permit Condition contains the following sections: I. Standard Condi.tions, II. General 
Facility Conditions, III. Land Disposal Requirements, and IV. Corrective Action 
Requirements. The Attachments include: I. Waste Analysis Plan, II. Dioxin Management 
Plan, anld III. RCRA Corrective Action Plan and Activities. Sectioln IV of the RCR.A Per- 
mit identifies the Corrective Action Requirements including the compliance schedule for 
new1.y identified and ~previously delineated SWMUs,. Attachment 111 describes the phases 
and scopes of RFIs, CMSs, and Corrective Measure Implementations (CM&). 

The RCRA Permit for NWSCC requires that RF1 Phase I EMRs be submitted for many of 
the SWMUs at NWSCC. ‘The purpose of the EMR is to identify and assess Installation 
Restoration Program (IRP) Corrective Action SWMUs posing potential1 threat. to human 
health or the environment due to contamination from past hazardous mlaterial operations. 
This ERY4R. has been prepared i,n accordance with USEPA guidance documents, the RCR.A 
Permit Section IV, and Attachment. II. In response to CT0 No. ~OOO6,, this EMR will 
address the following SWMUs at NWSCC: 

SWMU #19/00. Pyrotechnic Test Arm 

At the :Pyrotechnic Test Areas, functional tests on flares, signals, other marking devices, 
and Rockeye bomblets are perfornxd. These tests a.re conducted for quality assurance and 
quality control. 

l-l 
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SWMU #08/17. Load and Fill Area, Building 106 Paid 

The Building 106 Pond is an. unlined surface impoundment for surface waters generated in 
Buildings 106 and 107. Wa.stewaters, reportedly discharged to the pond include acid and 
caustic cllean.ing waters; zinc: phosphate, chromic acidl, and rinsewater waste.water streams; 
oily compressor water; and waters from floor drains. 

SWMU #12/14, Mine Fill PI I-. 

Mine Fill1 A has been useId to manufacture mines, depth charges, rocket heads, aerial 
bombs, and projectiles. Currently, Mine Fill A is used for the production of 2,000-pound 
aerial bombs. Demilitarization activities also take place in Mine Fill A. 

SWMU #13/14, Mine Fill 1Ei 

Mine Fill B was an operation similar to Mine Fill A. Mine: Fill B, however has not loaded 
bombs since 1973. The site :is currently used for renovation and rework of munition items. 

To perform this work, Donohue acquired, reviewed, and evaluated background data 
relevant to the NWSCC facility and to the designated SWMUs. Donoh,ue conducted site 
investigations on August 2.8, 29, and 30, and September 5 and 6, 199 1, to identify the 
SWMUs,, observe significant physical features, collect: visual evidence of potential releases, 
assess conditions relevant to future s,ampling or remedial activities, record site features on 
maps, and assess the need for additional sampling visits. 

1.2 HISTORY OF RE:GULATORY ACTIONS 

Following promulgation of tlhe Uniteld States Envirorimental Protection Agency’s (USEPA) 
RCRA hazardous waste regulatory program, NWSCC filed notifica.tion. and application to 
operate as a treatment, storage, or disposal facility in October 1980.. Interim status was 
granted subject to operating requirements and applicable technical standards (40 CFR, 
Part 265). 

In April 1981, the Navy implemented the Navy Assessment and Control of Installation 
Polmtants (NACIP), Isubsequently known as the Installation Restoration Program (IRP). 
The purpose of the IRP was to ide,ntify and control environmental contan-%tion from 
past practices at NWSCC. As part of IRP, an Initial Assessment Study (IAS) was 
conducted in April and Maly 1981, by a team from the Naval Energy and Environmental 
Support Activity (NIZESA), the Ordnance Environmental Support Office, and the Army 
Corps of Engineers. Basled on information from historical records,, aerial photographs, 
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field inspections, and personnel interviews, t.he IAS identified al tom1 of 17 potentially 
contaminated sites at NWSCC. Fourteen of the 17 sites were recommended for 
confirmation studies t.o i.nclude sampling and monitoring. Prior to publication of the IAS 
(May 1983), confirmation ;studies were reportedly initiated by NWSCC (Imtial Assessment 
Study, 1983). 

Pursuant to the RCRA Ipermit and the IRP, hydrogeologic investigat:ions, including 
groundwater monitoring, were initiated at 10 sites’ in 1981. Eight of the 10 sites were 
identified in the IAS. 

In November 1984, the Naval Facilities Engineering Command - ‘Northern Division 
(NORTHDIV) contracted ,the Hazardous Material Yrechnical Center (HMTC) to perform 
confirmation studies a.t several sites at NWSCC. 

Corrective actions programs established as part of the RCRA Hazardous and Solid Waste 
Amendments (HWSA) required NWSCC to address past releases of hazardous waste or 
hazardous constituents at SWMUs. Accordingly, NWSCC submitted a H.azardous Waste 
Ma.nage:ment Report to the: USEPA in January 1985. The report listed the IAS-identified 
hazardous wastes sites as SWMUs. Following the H1azardou.s Waste Ma.nagement Report. 
a RCRA Facility Assessment (A.T. Kearney, Inc., 1987) was conducted t:o characterize the 
potential for releases of haziardous waste or constitue.nts from 100 SWMUs. 

On December 23, 1989, the U.S. Environmental Protection Agency (USEPA) issued the 
federal portion of the Final RCRA Permit for NWSCC to the IJS. Navy. This permit 
established the HSWA Corrective Action Requirements and Compliance (RFIs) at 
30 SWMUs, to conduct Corrective Measures Studies (CMSs) and implelment corrective 
measures if needed. The RCRA permit for NWSCC requires that R.FI Phase I EMRs be 
submitted for many of the S’WMUs at NWSCC. 

1.3 ORGAN1 ZATI ON OF REPORT 

Subsequent sections of this report document the results of these activit.ies. Section 2 
presents general background information regarding the NWSCC facility Physical features, 
spills and releases, ownership and operation, waste descriptions, and site permits are 
summarized. Sections 3 ,through 6 present background information, asse.ss existing data, 
and describe un;* <lnd waste characteristics pertinent to each of t.he four designated 
SWMUs. Section 7 presents recommendations for either continuing RF1 Corrective 
Actions or ceasing R.FI Corrective Actions at each SWMU, based on the information 
presented. 

RP/6EMRFfABJ 
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2.0 IGENERAL CURRENT CONDITIONS 

2.1 FACILITY BACKGROUND 

This section presents general background information regarding the NWSCC facility. 
Regional and local features, spills and releases, facility ownership and operation, and 
facility waste descriptions are described. SWMU-specific background information is 
presented in subsequent sec:tions of this report. 

2.1.1. Phvsical Features 

The general facility location, climate, topography, legal description, contiguous property. 
hydrology, geology, hydrogeology, and biology are presented in the following sections. 

2.1.1.1 Location 

NWSCC is located in southwestern Indiana and occupies the northern half of Martin 
County (Figure 2-l). The site encompasses more than 100 square miles (62,463.46 acres), 
including 800-acre Lake Greenwood. 

2.1.12 Climate 

NWSCC is located in a te:mperate climate zone displaying a wide temperature range 
among seasons. The summers are warm and humid, and the winters are generally mild 
with short periods of very cold weather. The mean minimum temperature in January is 
26” F, and the mean maximum temperature in July is 89” F. The area receives an average 
of 44 inches of precipitation annually, derived from 42 inches of rainfall and 15 inches of 
snowfall (NEESA, 1983). 

2.1.1.3 Topography 

The topography at NWSK consists of undulating terrain dissected by many small 
drainageways. The elevation of the site ranges from 470 feet above Mean Sea Level (MSL) 
at a southern drainageway to 860 feet on a ridge in the west-central portion of the site. 
V-shaped drainageways in the north progress to 2,000 feet-wide floodplains in the south 
and rise to approximately 1.50 to 200 feet to the ridgelirec. 
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2.1.1.4 Legal Description 

NWSCC occupies portions of Townships 4 North, 5 North, and 6 North and portions of 
Ranges 2 West, 3 West, and 4 West. Legal descriptions for each of the four SWMUs 
covered in this report are given in subse:quent SWMU-specific sections. 

2.1.1.5 Contiguous Property 

The Department of the Navy formerly owned Crane Village, which is located just outside 
the northwest comer of the fiacility. Crane Village was sold in 1984. Crane Village houses 
civil service employees. 

2.1.1.6 Hydrology 

Six creeks discharge drainage from five separate drainage basins at NWSCC’ (Figure 2-2). 
The six creeks are: Furst Creek, Sulphur Creek, Little Sulphur Creek, Boggs Creek, 
Turkey Creek, and Seed Tick Creek. Drainage in the north and northwest drainage 
(IBasin I) eventually emptiles into Furst Creek, which flows off the site in a westerly 
direction. Basin II, in the extreme e:astern part of :NWSCC, consists of several small 
unnamed drainageways which exit the facility to the east. Basin III occupies the eastern 
portion of the facility and contains Ruiney Hollow, Sulphur Creek, and Little Sulphur 
Creek. In the central portion of the site (Basin IV), Boggs Creek and Turkey Creek receive 
the surface water drainage and flow in a general southelrly direction. Turkey Creek merges 
with Boggs Creek which exits the south-central boundary of the NWSCC’. Basin V, in the 
extreme southwestern portion of NWSCC, contains Seed Tick Creek which exits the 
facility’s southern boundary. .All surface drainage from NWSCC eventually discharges into 
the east fork of the White R:iver, south of the NWSCC. Surface water boldies within Cra:ne 
include Lake Greenwood a,nld several ponds. Lake Greenwood water is the main source of 
water at NWSCC and is also used for recreation. 

2.1.1.7 Geology 

The geology of NWSCC is discussed as surficial ge:ology and bedrock geology in the 
following paragraphs. The distribution of the unconsolidated surficial deposits a,nd 
bedrock units at NWSCC are presented in Figure 2-3. 

Smficial Geology 

Unconsolidated units beneiath NWSCC are composed of alluvial and colluvial deposits. 
These deposits predominantly consist of silty and sandy clay and range in thickness from 
1 to 15 feet. Alluvial and colluvial deposits on the floors of valleys at NWSCC contain 
occasional to numerous weLathered sandstone fragments, cobbles, and boulders. Valley 
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deposits at NWSCC are generally thicker than the thin residual and colluvial silty clay 
deposits which cover the vatlley slopes. Valley slope deposits are commonly less than 5 feet 
thick (Hunt, 1988). Residual deposits were derived from the weathering of the underlying 
Pennsylvanian and Mississippian Bedrock (NEESA, 1983). 

Four soils units have been Imapped at NWSCC in the: Soil Survev of Martin Countv. Indiana 
(McElrath, 1988). Soil units are summarized individually below. 

Wellston-Gilnin Mau Lb& - Wellston-Gilpin soils, are deep and moderately deep, gently 
sloping to very steep, well-drained soils. These soils formed in loess and material 
weathered from underlying sandstone, siltstone, and shale in upland areas. This unit is 
commonly found along, ridgetops and sideslopes in the upland areas. These areas are 
generally large and are sIeparated by long, narrow bottom land and ridges. 

This soil unit is composed of 50 percent Wellsrton soils, 15 percent Gilpin soils, and 
35 percent minor-extent soils. Wellston soils are: deep, gently sloping to very steep silt 
loam. Gilpin soils are moderately deep and are strongly sloping to very steep. Gilpin 
soils are described as channery silt loam, channery loam, and loam. 

Wellston-Berks-GilpinLMap Unit - This mapped soil unit is composed of deep and 
moderately deep, gently sloping; to very steep, well-drained soils formed in loess and 
material weathered from underlying sandstone., siltstone, and shales in upland areas. 
This soil unit is on ridg,etops and sideslopes in upland areas. Areas mapped with this 
unit are large and are: separated by long, narrow bottom land and ridges. Of the areas 
mapped with this soil unit, 43 percent are Wellston soils, 15 percent Berk soils, 
10 percent Gilpin soils, and 32 percent other minor soils. 

Wellston and Gilpin solils are described above. Elerk soils are moderately deep, and are 
moderately steep to very steep. ‘The surface layer and subsoil in areas mapped as Berk 
soils consist of channe:ry and channery loam. Friable sandstone bedrock is commonly 
encountered at an average depth of 38 inches in areas mapped as Berk soil. 

Wellston-Berks-Ebal Map Unit - The Wellston-Berks-Ebal Unit is composed of deep 
and moderately deep, gently sloping to very steep, well-drained and moderately well- 
drained soils formed in loess ;and material weathered from underlying sandstone, 
siltstone, and shale bedrock in upland areas. Areas mapped with this unit are large and 
are separated by long,, narrow bottom land and ridges. Of the area covered with this 
unit, the distribution cof soil types is 35 percent Wellston, 30 percent Berk and similar 
soils, 15 percent Ebal, and 20 percent minor soil types. 
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Wellston and Berk soil types have been described in preceding paragraphs. Ebal soils 
are deep, moderately to strongly sloping, and moderately well-drained. The surface soil 
layer and subsoil in areas of Ebal soils consist of silt loam, channery silty clay, channery 
clay, mottled clay, and shaley clay. 

Wakeland-Wilbur-Havmclld Mau Unit - Soils in this unit are described as deep, nearly 
level, somewhat poorly-drained to well-drained soils formed in alluvium an stream flood 
plains. Areas mapped with this unit are broad bottom land along meandering streams 
which generally vary in size and shape. The soil types in areas mapped as covered by 
this unit include 39 percent Wakeland, 13 percent Wilbur soils, 12 percent Haymond 
soils, and 36 percent miscellaneous soil types of minor extent. 

Wakeland soils are poorly-drained soils located on broad flats and narrow floodplains 
along streams. Typically,, these soils are silt loam, which formed from alluvial parent 
material. Wilbur soils are moderately well-drained, and are found along streams at 
slightly higher elevations than Wakeland soils. Wilbur soils are typically silt loam and 
formed in alluvial parent. Imaterial washed from loess covered uplands,, Hayrnond soils 
are well-drained and are commonly found along streams on the landscape above Wilbur 
soils. Haymond soils formed in parent materials similar to Wakeland and Wilbur soils 
and are classified as silt lo:am throughout the soil column. 

Bedrock Units 

NWSCC is located in the eastern flank Illinois Basin. Paleozoic age sedimentary rocks 
underlying NWSCC have been deformed to yield a gentle dip of 50 fe,et pe’r mile towards 
the west-southwest. Rock units in the basin are reported to exceed a thickness of 
13,000 feet in some areas (Murphy et al., 1990). 

The bedrock surface at NWSCC is made up of lower Pennsy1vania.n and upper 
Mississippian age sandstones, limestones, and shales. A generalized stratigraphic column 
of bedrock units in the NW!SlCC area i.s shown in Figure 2-4. 

In general, Mississippian .Age Che:ster Series sandstones, shales, and limestones are 
exposed in the valley walls of eastern portions of NWSCC and in the lower elevations of 
deep valleys in the western portions. Pennsylvanian {age, Mansfield Formation sandstone, 
siltstones, claystones, and1 shale are found at the crests of hills an.d ridges in eastern 
portions of NWSCC and as the surficial bedrock unit further west. The contact between 
the Mississippian units and1 overlying Pennsylvanian units is an unconformity formed by 
long-term erosion of the Mississippian surface. In the following paragraphs rock units 
shown on Figure 2-4 are discussed briefly to provide information potemially significant in 
evaluating the role these units may play on the fate of potential contaminants. 
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Mansfield Formation (Raccoon Creek Groun) - The Pennsylvanian age, Mansfield 
Formation generally caps hills in the eastern portions of NWSCC and makes up the 
bedrock surface farther west. The unit generally consists of inter-fingered. sandstones, 
siltstones, claystones, and shale with occasional coal beds deposited in cyclic seas and 
swamps. Individual strata pinch out laterally. Overall thickness of the Mansfield 
Formation at locations au the Ammunition Burning Grounds (ABC;) in the eastern 
portion of NWSCC is reported to range from 0 to 65 feet (Murphy, 1990). 

Hardinsbure Formation - This Mississippian age unit is encountered directly below the 
unconformity present between Pennsylvanian and Mississippian units. The formation 
consists of thick, lateralhy ,varying beds of fine-grained, friable sandstone,, thickly bedded 
sandstone and shale, and carbonaceous shale. The maximum reported thickness of the 
Hardinsburg Formation in borings completed in the eastern portion of NWSCC is 
approximately 47 feet (Murphy, 1990). 

Hanev (Formerlv Golc(zuda) Formation - This formation underlies tZle Hardinsburg 
Formation or may directly underlie the Pennsylvanian/Mississippian unco:nformity where 
the former is absent. The Haney Formation consists of medium t.o thickly bedded, hard, 
crystalline limestone interbedded with shaley limestone. The Haney Formation is 
considered the uppermost aquifer i.n studies completed in the eastern portion of NWSCC 
(Hunt, 1988; Murphy, 1990). 

BiP Cliftv Formation - The Big Chfty Formation is divided into two lithologic members. 
The upper member is the Indian Springs Shale which consists of 20 feet of dark gray 
carbonaceous shale. The Indian Springs shale is considered to act as an aquiclude at the 
base of the Haney Formation in portions of NWSCC but is absent in others.’ The lower 
member of the Big Clifty IFormation consists of up to 40 feet of tan, massive, fine-grained 
sandstone. This sandst,on.e is considered highly friable and is transcended by abundant 
intersecting joints. The lower member of the Big Clifty Formation and the underlying 
Beech Creek Limestone form the Middle Aquifer i:n the eastern portion of NWSCC. 

Beech Creek Formatior! - This formation is a vety hard, dense, fossiliferous limestone 
ranging in thickness from 18 to 22 feet in areas studied at the NWSCC. The Beech 
Creek Formation may be thinner where dissolution resulting, from groundwater 
movement has removed upper portions of the formation. Core borings completed in 
earlier investigations at NWSCC (Hunt, 1988) encountered voids in the unit interpreted 
as solution cavities producing buried karst conditions. The lower portion of this 
limestone formation contains occasional to numerous shale partings. Rounded shale 
inclusions from the underlying Elwren Shale are often found in the extreme lower 

2-9 



CLEAN C-IO #0006 
Final EMR 

EPA ID No. IN5 170 023 498 
NWSCC EMR. 
August 1992 

poI’tions of the formation,, The Beech Creek Formation and overlying portions of the 
Big Clifty Formation comprise the Middle Aquifer previously reported in the eastern 
portion of NWSCC (Hunt, 1988). 

Elwren Formation - The Elwren Formation is included in the Mississippi West Baden 
Group. The Elwren Formation consists of massive to thinly bedded, dark, gray-green 
shale interbedded with red-brown claystone. The average reported thickness of the 
formation is 20 feet in the eastern portion of NWSCC. The Elwren is considered 
relatively impervious anld is reported to be an effective aquiclude at the base of the 
overlying Beech Creek Limestone (Hunt, 1988; Murphy, 1990). 

Reelsville Formation - The Reelsville Formation consists of several zones. The upper 
zone consists of 1 to 3 feet of hard, sandy limestone which may grade laterally into 
calcareous sandstone. The middle zone consists of massive to thinly-bedded, dark gray 
to gray-green shale. The lower zone consists of 1 to 3 feet of fine-grained, locally 
calcareous sandstone. The Reelsville Formation averages 10 feet in thickness in the 
eastern portion of NWSCC. 

Sample Formation - This formation consists of dark gray to black, thinly-bedded, platey 
to fissile shale with occasional thin to thick beds of light gray, massive, friable, fine- 
grained sandstone. Durin.g a previous investigation in the eastern portion of NWSCC, 
the average thickness of the Sample Formation was 40 to 45 feet and, at the surface, 
outcrop was observed to consist of 2S to 30 feet of sandstone (Hunt, 1988; Murphy et al., 
1990). 

Beaver Bend Formation - The Beaver Bend Formation consists of medium gray-brown 
fossiliferous, medium to coarsely-crystalline, veiy hard and dense limestone. The 
formation ranges from 10 to 12 feet thick in the eastern portion of the NWSCC and is 
reported to contain nume:rous intersecting joints. The Beaver Bend Formation is the 
lowest aquifer included in previous investigations at the facility (Hunt7 1988; Murphy 
et al., 1990). 

Bethel Formation - The I3ethel Formation was only partially penetrated in a limited 
number of borings during previous investigation at NWSCC. The upper portion of the 
formation consists of black, ,thinly bedded shale with occasional light gray sandstone with 
occasional shale lenses (Hunt, 1988). 

2.1.1.8 Hydrogeology 

Hunt (1988) discussed regional groundwater trends pertaining to the unglaciated southwest 
portion of Indiana. In general, groundwater is contained in joint openings of limestone and 
sandstone aquifers. Based on studies conducted in the eastern portion of NWSCC (Hunt, 
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1988 and Murphy et al., 1990) rock units considerecl to be aquifers and aquicludes are 
presented in Figure 2-5. Although unit thickness m;ay vary, the distribution of bedrock 
units at NWSCC (Figure 2-3) suggests similar aquifer Icharacteristics throughout NWSCC. 
Sticial unconsolidated aquifers are th.in and have limited water supply potential. 

NWSCC is located in the Crawford Uplands area. In the Crawford Uplands area, aquifers 
are considered vertically isolated from each other by interlayered shale beds which act as 
aquicludes. Groundwater recharge occurs where aquifer units outcrop. After entering an 
aquifer outcrop, groundwater flows by gravity down the dip of the aquifer unit. Since the 
regional dip of rock units is to the southwest, regional groundwater flow in all aquifers is 
directed towards the southwe:st. 

Local variations in the bedding and dip associated with aquifers and aquitards, incision by 
surface drainage, and karstic conditions may cause local groundwater movement at 
NWSCC to differ from regio:nal trends., Where erosion resulting from surface drainage has 
cut through aquifer units, springs and seeps are produced which locally complicate 
groundwater flow. Springs and seeps are prevalent ;at contacts between aquicludes and 
overlying aquifers. Groundwater flowing from springs and seeps into surface water can 
potentially re-enter the grouudwater system as recharge to a lower aqui.fer which outcrops 
downstream. 

Karstic conditions are produ.ced when the movement of groundwater results in dissolution 
of materials along the preferred flow pathway. As dissolution continues, large 
interconnected conduits and caverns are created. Substantial dissolution in u:nderlying rock. 
units can cause instability resulting in the collapse of overlying materials. At NWSCC, 
Hunt (1988) hypothesized t.hat karst conditions are present in the eastern portion of 
NWSCC primarily in major drainage valleys where erosion has cut into permeable 
sandstones overlying easily cdissolved limestone units. Rapid infiltration within the Big 
Clifty Formation sandstone u.nits has caused dissolution and weathering of the underlying 
Beech Creek Limestone. The result of this occurrence has been the creation of karst and 
collapse conditions along major drainageways within the eastern portion of NWSCC., 
Similar conditions may exist elsewhere at NWSCC !since characteristics of the bedrock 
surface are generally continuous actoss the site (see Figure 2-3). In addition, karstic 
conditions have been documented in geographic regions adjacent to the Crawford Uplands 
region (Palmer et al., 1975 and Palmer, 1984). 

2.1.1.9 Biology 

The source of the biological mformation presented in this section is the Initial Assessment 
Study (NEESA, 1983). Eighty percent of NWSCC is classified as Central Hardwoods 
Forest. Also, some old agricultural fields are in various stages of biological succession. 
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Although no threatened or endangered plant species are known to exist on&e, some local 
species are listed as rare by t.he Biological Survey Committee of the Indiana Academy of 
Sciences. Trees are commercially harvested on-site as a source of income for Crane. 

A great variety of animal life is present at NWSCC. Dleer, beaver, groundhogs, and hawks 
are among the vertebrates lwhich inhabit the site. Two species listed by the Federal 
Government, the Indiana bat (Mvotis sodalis) and the IPeregrine falcon (Falco pereminus), 
may potentially inhabit the NWSCC (NEESA, 1983). A single Indiana bat was caught. 
on-site in 1987 (IDNR, 1987). Also, a :pair of Bald Eagles (Haliaeetus leucocenhalus) have 
nested at Lake Greenwood for the past year. Thus far, no eggs have been produced 
(NWSCC, 1991a). 

Aquatic studies performed i:n 1971 and 1979 indicated1 that although stream water quality 
near pollutant sources is fair to poor, water quality at points where streams, exit NWSCC 
are of good quality (NEESA, 1983). The 1979 study identified three sediment sites 
contaminated by PCBs above USEPA criteria for protection of freshwater biota for water 
samples and five stream water sites with cadmium above USEPA crit.eria for protection of 
freshwater biota. Analyses from 1981 did not deimonstrate elevated levels of these 
contaminants. 

A listing of plants and animals found at NWSCC (NEESA, 1983) is’ included in 
Appendix A. 

2.1.1.10 Site Map 

Figure 2-6 is a site map showing water features, general site layout, and SWMU locations. 

2.12 OwnershiD and HisAm 

The following discussion is based on information obtained from the Installation 
Assessment Study (NEESA, 1983). 

In 1940, Congress authorizied construction of a Nalval Ammunition Depot (NAD) in 
southern Indiana, and in late 1941 the Burns City Ammunition Depot was commissioned. 
In 1943, NAD Burns City wats renamed NAD Crane, and the Town of Crane was built to 
house the rapidly growing nuimber of civil service employees. NAD Crane’s overall mission 
was to load, prepare, renovate, receive store, and issue ammunition to the fleet. 

During World War II (WWII), NAD Crane’s mission expanded to include pyrotechnics 
production, mine filling, rocket assembly, field storiage, torpedo storage, and ordnance 
spare parts and mobile equipment storage. After WWIII, NAD Crane supplied ammunition 
to the fleet during the Korean and Vietnam conflicts. ‘During the 1950~5, several new 
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departments were created, the Ammunition Loading and Production Engineering Cenrer 
(ALPEC) was transferred to Crane, and the central Ammunition Supply Control Office 
(ASCO) was established. During the southeast Asia Crisis, the number of full-time 
employees at NAD Crane grew to 6,800. 

In 1976,, NAD Crane was desi,gnated NWSCC. Its new missi.on was to provide support for 
ships and crafts equipment, shipboard weapons systems and assigned ordna:nce items, and 
to perform additional functions as directed. 

In 1977, the Single Manage:r Concept was implemented. The Crane Arm,y Ammunition 
Activity (CAAA) was created, and the Army assumed ordnance production, storage, and 
related responsibilities as a tenant org;anization. Other functions remain Navy, and the 
Navy retains ownership of a.ll real estate and facilities at Crane. Responsib,ility for overall 
station safety, security, and environmental protection remains with the Commanding 
Officer, NWSCC. 

Until the late 1970s and early 1!38Os, a variety of liquid wastes from both ordnance and non- 
ordnance activities were disposed on-site without treatment. For example, ordnance- 
contaminated wastewaters were discharged into unlined ponds or into s’torm drains: 
wastewaters generated from cleaning operations were dkcharged into an unlined pond; oily 
waters, battery acids, paint. thinner, acetone, boiler blowdown, and so1vent.s were dumped 
behind buildings or into ravines; and waste hydraulics oil was spread on di,r-t roads. Since 
that time, treatment plants have been built, wastewater streams have been connected EO the 
sanitary sewer, and oils and sallvents have been collecte:d, segregated, and either recycled. 
sold, or properly disposed. 

Air pollution control devices were not installed until the late 1970s. Therefore, ventilation 
systems at bomb loading facilities and the incinerator had no scrubber systems until the 
1970s. Waste management activities included the burning of solid wastes and subsequent 
disposal of ash in unlined pits or gullies. Also, dye and dye-contaminated m.aterials have 
been disposed in on-site trenchles. 

Operations at NWSCC also iIncluded radiological activities. Some radioactive materials 
were disposed on-site during the early 1950s. Known burial grounds were excavated. 
decontaminated, and releasefd for unrestricted use in 1974. 

Past and currc waste management practices for the four SWMUs addressed in thi.s report 
are discussed in further detail in subsequent sections. More detailed waste management 
information for other SWMUs and on-site activities at NWSCC can be found in other 
reports and permit applications. 
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2.1.3 Waste Descriptions 

A description of known wastes managed in the Pyrotechnic Tesr Areas, Building 106 Pond 
(Load and Fill Area) and Mine Fills A and B are provided in the SWMU-specific sections 
of this report. 

2.2 IDENTIFICATIOP~ AND SUMMARY OF PERMETS 

NWSCC currently operates under a series of environmental permits. These permits limlr 
releases to the air and surface water. Permits identified and reviewed for KWSCC include 
the following: 1) Resource Conserva.tion and Recovery Act (RCRA) permit, 2) National 
Pollutant Discharge Elimination System (NPDES) permit, and 3) Clean Air Act permit. 
Additional permits are not required at NWSCC according to the Nay (NWSCC, 199la). 
Individual permits are discussed in detail below. 

2.2.1 RCRA Permit 

A federal RCRA permit was issued to NWSCC on December 23, 1989. This permit will 
remain in effect for five year< J, whereupon it must be rlenewed. The federal RCRA permit 
allows NWSCC to manage hazardous waste in accordance with the conditions of the 
permit. Copies of the RCRA permit transmittal letter, cover page, and signature page are 
included in Appendix B. The state portion of the RCR,4 permit allows NWSCC to manage 
and store hazardous waste,. 

As part of the conditions of the federal RCRA permit, individual SWMUs withtn the 
facility boundaries must satisfy detailed Corrective Action Requirements., NWSCC is 
obligated under the conditions of the Permit to colmplete these Corrective Action 
Requirements. A total of 30 SMWIJs are listed in the RCRA permit. as requiring 
corrective action. Those SWMUs requiring corrective alction activities that are specifically 
addressed in this report are: 1) Pyrotechnic Test Areas (SWMU #19/00); 2) Load and Fill 
Area, Building 106 Pond (SWh/!U #08/17); 3) Mine Fill A (SWMU #12,/14); and 4) Mine 
Fill B (SWMU # 13/ 14). The first required corrective action activity for all four SWMUs is 
completion of an RF1 Phase I Environmental Monitoring Report (EMR). The purpose of 
an EMR is to document past :lnd present monitoring requirements under Federal, State, 
and local authorities, known releases of hazardous waste or hazardous constituents, and 
Corrective Measures (CMs) tak.en and to recommend whether CMs should be contirrl*ci at 
each SWMLJ. This report has been prepared to satisfy the EMR requirements for the tour 
SWMUs listed above. 
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2.2.2 NPDES Permit 

An NPDES permit (Permit No. IN 0021539) was issued to NWSCC effective November 1, 
1989, and will remain in effect until August 31, 1994. A portion of this permit was 
amended effective January l., 1990. 

The NPDES permit issued to NWSCC authorizes discharges from the facility to Turkey 
Creek and Boggs Creek. Discharges are required to be consistent with the terms and 
conditions of the permit. The permit specifies discharge requirements for 12 outfalls. 
Outfalls addressed in the permit and their locations are listed in Table 2- 1, 

Of the permitted outfalls in Table 2-1, only one is located in a SWMU undergomg 
investigation as part of the EMR, for the four SMWUs addressed :in this report. 
Outfall 301, located at Buildimg 3110 in Mine Fill A is the treatment facility for wastewater 
from demilitarization operations. Review of analytical data has shown that Outfall 006, in 
the area of the Pyrotechnic Test Area, was monitored under an earlier version of NPDES 
permit No. IN 0021539. Information on the outfalls a.ssociated with SWhiKJs addressed m 
this report will be discussed later in selctions specific to the SWMIJs. 

2.2.3 Clean Air Act Permi_t 

NWSCC currently operates under four air pollution variances and six Air Pollution 
Operation Permits. The variances are listed and described below. 

Variance APC-48 11 

Covers burning of explosive contaminated waste, waste explosives, pyrotechnics,- 
contaminated waste, and waste pyrotechnics at the Ammunition Burning Ground. 

Variance AK-48 12 

Covers burning of explosive-contaminated materials at the Old Rifle Range:. 

Variance APC-48 13 

Covers burning of explosives, lithium batteries, ordnance items, and gas cylinders at the 
Demolition Range. 

Variance APC-4873 

Covers testing of munition items at the Ordnance Test Area. 
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OUTFALLS TO BE MONITORED 
IN ACCORDA.NCE WITH NPDES PERMIT NO. 0021539” 

Nwscc 
CRANE, INDIANA 

AUGUST 1992 

Outfall Number Location General 

001 Sewage Treatment Plant 
002 Demolition Ground Sedimentation Ponds 
003 Demolition Ground Sedimentation Ponds 
004 Demolition Ground Sedimentation Ponds 
008 Demolition Ground Sedimentation Ponds 
009 Scrapyard IDil/Water Separator 
101 Building 3064 
107 Building 3044 (Rockeye Bomblet )i 
201 Building 3074 
301 Building 31110 (Demilitarization‘) 
401 Building 311 
501 Building 2521 

*Effective November 1, 1989, throtqh August 31, 1994. 
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The Indiana Air Pollution Control Board has issued the following Operation Permits to 
NWSCC: 

No. 5 l-05-88-0028 
No. 5 l-05-88-0029 
No. 51-05-88-0030 
No. 5 l-05-88-003 1 
No. 5 l-05-88-0032 
No. 51-05-88-0033 

Th,ese permits authorize various surface coating and degreasing operations, rotary 
deactivation furnaces, grit blasting operations, and boiler operations. The Operation 
Permits expired May 1, 1988. NWSCC submitted renewal applications in 1988. Because . 
the state has not acted upon the new applicatrons, the specified operations are allowed to 
continue operation under the existing permits. 

Air permit and variance information specific to the SWMUs discussed in this report are 
presented in the SWMUqecific sections. 
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3.0 SbVMU #19/00, PYROTECHNIC TEST AREAS 

3.1 BACKGROUND 

This section will present background information specific to SWMU #19/00, t.he 
Pyrotechnic Test Areas. 

At the Pyrotechnic Test ,4~ea, functi.onal tests on flares, signals, other marking devices, and 
Rockeye bomblets are performed. These tests are conducted for quality assurance and 
quality control. 

3.1.1 Phvsical Feature> 

3.1.1.1 Location 

The Pyrotechnic Test Areas included in this SWMU include the ‘Pyrotechnic Test Range 
(also known as the Ordnance Test Area (OTA), the Annex, and the Rocket Range. The 
Ordnance Test Area and the Anne.x are located in the lower central portion of NWSCC. 
On Figure 2-5, they are located near map coordina.tes WV-19 along the northern edge of 
Navy-designated Section ;!O. The Rocket Range is located near the south-central boundarl, 
of the site. This test ran,ge is situated in Navy-designated Section 23 at map coordinates 
HHH-18 (Figure 2-5). The Pyrot.echnic Test Areas and nearby structures are shmvn on 
Figures 3-1, 3-2, and 3-.3. 

3.1.1.2 Legal Description 

The Ordnance Test Area is located at N l/2, SW l/4, SlO, T4N, R4W. Latitude and 
longitude for the OTA are 38” 47’47”N and 86” 50’38”W. 

The Annex is located at W l/2, NW l/4, S15, T4N. R4W. Latitude and longitude for the 
Annex Area are 38” 47’ 1O”N and 86” 50’44”W. 

The legal description of t.he Rocket Range is: SW l/4, SW l/4, S27, T4N, R4W, 
SE l/4, SE 1./4,, S28, 
NE l/4, NE l/4, S33, 
NW l/4, NW l/4, S,34. 

Latitude and longitude for the Rocket Range are 38”’ 45’38”N and 86” SO’5l”W. 
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3.1.1.3 Contiguous Property 

High explosive magazines are situated east, west, south, and north of the Pyrotechnic Test 
Range and the Annex Area. High explosive magazines are situated to the north and west 
of the Rocket Range, and a restricted explosive area lies to the east. The Lake Gallimore 
conservation clam is south of all three Pyrotechnic Test Areas. 

3.1.1.3 Topography 

Topography of the OTA is relatively flat (Figure 3-111. Elevations at the OTC\, range from 
approximately 500 feet to 470 feet MSL; however., relief is less than lt,) feet. over the 
majority of the area. Relief ,greater than 10 feet occurs adjacent to :Boggs Creek and in the 
extreme northwest corner of the OTA. 

The Annex Area is located in an area with a maximum relief of no grthalier than 10 feet 
(Figure 3-2). Elevations within the Annex Area range from 480 feet MSI- tc: 390 feet MSL.. 

The Rocket Range is located in an essentially flat area where the ma~i~num relief is less 
than 5 feet (Figure 3-3). Elevations at the Rocket Range range from approximately 
485 feet MSL to 490 feet MSL. 

3.1.1.s Surface Drainage and Hydrology 

All Pyrotechnic Test Areas lie within the Bogg,s Creek Watershed., .A11 surface drainage 
from the test areas eventually enters Boggs Creek. Boggs Creek bisect:; the OT,4 into a 
western half and an eastern Ihalf. U.S. Navy Northern Division staff cal,cuiated the lOO-year 
flood level of Boggs C‘re’ek to be at an elevation of 489.5 feet (NA,VFAC, lq89). 
Approximately 85 to 90 perclent of the OTA lies within the loo-year flood plain. 

Two intermittent drainagelvays flow west towards Boggs Creek from the tra:itern half of the 
OTA. A single intermittent. drainageway enters Boggs Creek from the western half of the 
OTA. NWSCC staff indicated that it is common for portions of the O’T’,A to flood during 
rain events (NWSCC. 19Y I b). 

A meandering, intermitten,& west-flowing drainageway lies directly north of the Annex 
Area. Another west-flowing intermittent drainageway lies 500 feet south of the Annex 
Area. 

A south-flowing, intermittent drainageway lies west of the Rocket Range. This 
drainageway continues pasIt the Rocket Range for approximately two-thirds of a mile 
before entering Lake Gallimore. Lake Gallimore is a surface water impoundment cre:ated 
by a conservation dam on Boggs Creek. During an. interview, NWSCC’ personnel stated 
that it is not uncommon for the Rocket Range to flood to depths as great as 3 feet during 
rain events (NWSCC, 199 1 b). 
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After entering Boggs Creek, drainag,e from the Pyrotechnic Test A.rea!$ continues to flow 
south. exiting NWSCC. Boggs Creek continues to flow south, eventually entering the East 
Fork of the White River. 

3.1.1.6 Geology 

The regional geology of NWSCC, which includes SW:MU #19/00, was prcxnted previously 
in Section 2!, General Current Conditions. The following geologic information deals 
specifically with the Pyrotechnic Test Areas, including: 1) the OTA, 2:) the Annex Area. 
and 3) the Rocket Ranglz. 

Soil information discussed below for the Pyrotechnic ‘Test Areas wa:s obtained from the J5oiJ 
Survev of Martin COUIXJ, Indiana, which was prepared by the Soil Conservation Service -- 
(SCS) in 1988. 

The majority of the OTA is mapped with frequently flooded Wakeland silt loam soil. 
Wakeland soils are generally nearly level, somewhat poorly drained, and commonly occur 
in flood plains. Permeability in t.he Wakeland silt loam is moderate, ranging from 
4.2 :Y IO-4 to 1.4 x 10-Z c’m,/sec, and surface runoff is slow. Organic matter content in the 
Wakeland silt loam surface is moderate (l-.3 percent).. The USCS ~Classification for 
Wakeland silt loam soil is stilt (ML). 

The second most common soil in the OTA is the frequently flooded Bird: silt loam. The 
Birds silt loam found in the northeastern portion of t.he OTA is generaIl!: c,onsidered t.1:) be 
ven; level, poorly drained soil which is commonly found in bottom land. Permeability of 
the Birds silt loam is moderately slow, ranging from 4.2 x 10-4 toI 1.4 x 10-J crn/sec, and 
runoff is slow. The organic: matter in the surface layer is moderate (I to 13 percent). The 
USCS Classification for thie Birds silt loam is clay (CL). Characteristics of the Birds silt 
loam make it subject t.o t*lc)oding for long periods and ponding. 

In the northeastern portion of the OTA, small area:; are covered by the eroded Wellston 
silt loam and occasionally flooded Burnside loam. Wellston silt loam soils within the OTA 
are steeply sloping (12 to 113 percent) and are well drained. Permeability of the Wellston 
soil is moderate, ranging from 4.2 x 10-4 to 1.4 x 10-j cm/set, and runoff is rapid due to the 
steep slopes. The surface layer of the Wellston silt loam contains a moderate amount of 
organic matter. USCS Ljas:sifications for Wellston soils include sil,t (ML), clay (CL), silty- 
clay (CL-ML), sandy-clay (SC), and silty-sand (SM). 
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The Burnside loam commonly occurs as a nearly level, well drained soil on flood plains. 
Permeability of the Burnsicle loam is moderate and ranges from 4.2 x 10-41 to 1.,1 x 
10-3 cm/set, and surface runoff is slow. USCS classifications for the ~Burnside silt loam are 
silt (ML), clay (CL), and clayey-silt (ML-CL). Organic matter content for the Burns’ide 
loam is moderately low. 1:)u.e to soil characteristics, <areas covered by the ‘Burnside loam 
are occasionally flooded for brief periods. 

The Annex Area is completely covered by Wakeland silt loam. Wakeland silt loam has 
been described in the preceding section discussing soils in the OTA. 

The Rocket Range is cc~mpl~etely covered by Birds silt loam. The cha.rricterist:ics of the 
Birds silt loam are presented -in the preceding discussion of soils in the OT.~~. 

Bedrock 

The bedrock surface in oh:: Pyrotechnics Test Areas is comprised ot hmestones and 
sandstones of the Mississippian Age St.ephensport Group (Depart.ment ot the Army, 19’78). 

More detailed unit-specific geologic data were not discovered during the record search for 
the EMR. No monitoring wells or soil borings were found to exist, however. two water 
supp1.y wells are known to exist on the OTA. An additional water supply t(vell is located at 
the Rocket Range. 

Water supply wells are located near the OTA office (Building 2797). ammc~ breakdown and 
prep building (Building 2942), and a hydrant is located at the marine testing pad. Thlese 
wells are currently operational and are used for washing purposes (grey water). They are 
not used for drinking purposes since the well water is not chlorinate’cl and Indiana requires 
that ;a11 drinking water supplies are chlorinated. General water quality dar.a indicate that if 
the wells were chlorinated, *the water would be suitable for drinking. A copy o’f a water 
quality report for the well supplying Building 2797 is included in .Appendi.x C. ,4, ZOO-I’I:)ot 
deep water supply well is alsjo present at the Rocket Range. 

Drillers’ logs for the wells all: the OTA and Rock.et Range are possible sources o:t’ geologic 
information on Pyrotechnic Test Areas, however. these were not located during, research 
for the E1VR. 
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3.1.1.7 Hydrogeology 

The general geologic setring of the NWSCC was described in Section 2. This regional 
hydrogeologic setting is corxidered representative of hydrogeology i.n the Pvrotechnic Tesz 
Areas. SWMC-specific information on the hydrogeology of the Pyrotechnic Test Areas is 
not available due to the absence of soil borings and monitoring wells. 

3.1.2 Spills or Release? 

A re:view of spill records revealed that no spills or releases have been reported in the 
Pyrotechnic Test Areas. Hlowever, a memorandum (NWSCC. 1989) documenting the 
findings of a Command k?iudit by Environmental Division Staff states that phosphorus- 
contaminated wa.ter from the testing of Mk58 and Mk25 location marb,.ers wa!\ released 
directly to the gravel pad at the Rocket Range. Water used in similar testing at the OTA 
was analyzed and shown to contain phosphorus and cyanide. Procedures were established 
to eliminate disposal of test waters to the environment and sewer system. Therefore. it has 
been concluded that prior to 1989, water used in the testing of location markers at the 
OTA and Rocket Range was discharged directly on the ground. 

During a walkover of the OTA on September 5, 1991, it was noted that water from the 
tanks, in the “fast burn” or “cook-off” area in the northeastern corner of the OTA was being 
drained to a ditch leadirlg .tc:b I3oggs Creek. During the fast burn test completed that day. 
JP5 jet fuel had been placed on top of the water in the tank and t7urnet.l. This is the 
procedure used to quickl:y heat test. ordnance suspended in the tank. Tank Tivater ‘~{‘;Ls 
observed to be covered *with an oily film, and petroleum type residues wt:re present in the 
tank. In addition, stained soils are noted around t.he test area. Photographs of ob~er- 
vations made in the OTA are included in Appendix D.. 

3.1.3 Ownership and .Historv 

3.1.3.1 OT.4 

In the Pyrotechnic Test Range7 functional tests on flares, signals, and othen. rnarking devices 
are performed. The tests are conducted for quality assurance and quality control. Testing 
of ordnance has reportedly occurred at the OTA for more than 30 years I’NWSCC, 1991h). 

Pyrotechnic ordnance te:;ted at the OTA include hand-held, marine, and aerial device:;.. A 
list of ordnance potentially tested at the OTA and Rocket Range is included in 
Appendix E.. These are tested under simulated conditions. Hand-held devices are tested in 
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areas throughout the O-r.4 using manual and mechanical methods. &qarine devices are 
tested in 55gallon drums containing saltwater or in a 20-foot deep, 5-foot diameter below- 
ground saltwater tank. Aeri,al devices are operated as directed and firled ‘into the air or 
suspended from towers located on several test pads at the OTA. 

Pyrotechnic ordnance testing at the OTA generally occurs on gravel pads without special 
engineering features to collect wastes generated during destructive testing. Smoke 
warheads and the 5inch rocket are tested in the circular area in the sou,t.hwest corner of 
the O’TA. A grenade test area is in the southern portion of the OTA. Vegetation in these 
test areas is controlled throug,h the use of herbicides. 

Explosive ordnance is tested in test chambers constructed using full;y enclosed or partialI>: 
enclosed forrner gun turrets. The chambers limit the dispersion of explo.rive contaminant 
remnants generated in them 

3.1.3.2 The Annex 

Testing of the Rockeye bomblet was initiated a.t the Annex Area ;in 1972 and continues 
today. Rockeye bomblets were initially loaded with Octal (HMX-TNT mixture). Bombl.ets 
have subsequently been filled with Comp-B (RDX-TNT mixture) (NEESA, 1983). Smce 
1981, the Annex has been used for periodic surveillance and lot testing of the Rocke!,e 
bomblet and other explosive devices’. Rockeye bombl,et testing at the Anne.x includes 
penetration testing and spin testing. 

Testing facilities at the .Annex include a Control Room, Air Launch Building, two test 
chambers (constructed of’ former gun turrets), a metal test platform, and a wooden wall. 
An old blast furnace present in the Annex Area w.as reportedly removed 3 years ago 
(NWSCC., 1991b). 

3.1.3.3 Rocket Range 

The ‘Rocket Range has reportedly been in operation for over 30 years, Past operations 
involve the testing of ordnance and rocket motors constructed at NWSCC Rocket motors 
carrying dummy loads were reportedly tested during t.he 1950s and early 1960s (NWSCC. 
1991b). Current operations are similar to those previously discussed for the OTA. 

Facilitie,j at the Rocket R.ange include: 1) an observation tower (Building 267(J), 
2) observation/test platform and remot.e operated lathe, 3) temperature chambers 
(Building 2125), 4) three converted gun turrets/test chambers, 5) a concrete slab with 
concrete saltwater wave tan.k, and 6) steel test pedestal. The ground. surface in areas 
around these facilities is covered with gravel. In addition to those facilities Icurrently 
present, a dye test tank was located at the Rocket Range during the 1950s :rnd 1960s. 
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Pyrotechnics are fired down range or tested at the facilities at the R,ocket Range. 
Explosive ordnance cook-off tests are reported to have occurred in two Iof the gun turret 
test chambers at the Rocket Range. The third former gun turret is used as a shield when 
firing ordnance. The wave tank is used for simulation testmg of marine! markers and signal 
flares. 

3.1.4 Waste DescriQtionls 

Cont.aminants likely present at the OTA are chlorates. dyes, oxidizers, fuels, inorganic salts. 
and other by-products of flares and smokes. Wa.ste characteristics are discussetj in 
Sections 3.4 and 3.5 and are presented in tables in those sections. Pyrotechnic 
compositions, products, residues, and their toxicities are listed in .Appendi:x F. As of IU’X. 
no tests had been made to document contamination in this area. Also, jet iluel 
contamin.ated w:ater is dischiarged onto the ground after cook-off tests, a.1~1 phosphorus and 
cyanide contaminated lvate:r was discharged prior to 1989. 

The Annex Area has been su:jed almost exclusively for test.ing of the Rock,eye bornblet and 
other explosives. Contaminants likely to be present are explosive residues and their by- 
products. 

Rockets tested in the Rocket Range were reportedly dummy Iloaded. Little hazard. 
therefore, should be associa.ted with them. However, the Rocket Range is also used for 
testing pyrotechnic devices, (and the contaminants listled for the OTA ma>’ also be present. 
It was also reported that a few rounds had been found as a result of ertc:.lvations at this 
range (Department of the Army, 1978). As at the OTA. phosphlurus and cyanide 
contaminated saltwater may Ihave been discharged at the Rocket Range as well. 

3.2 PERMITS 

The OT.4 currently has one variance, APC-4873. issued by the Indiana Department of 
Environmental Management, which expires September 15, 1992. This variance was issued 
to allow cook-off tests of ordnance items at the OTA. Cook-off tests consist of suspending 
a munition over a container of water and JP5 jet fuel. The fuel is then ignited to simulate a 
JPS fire on the flight deck of an aircraft carrier. Approximately 15 of these tests were 
conducted under the 1988-89 variance, and about 35 were conducted under the 1989-90 
variance. 

No other air permits or variances have been issued for the Pyrotechnic Teqt Areas. 
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3.2.2 Groundwater 

As far as the Navy knows. 1110 groundwater permits are required for the OTA, Annex. or 
Rocket Range (NWSCC, 1.99la). 

3.2.3 Surface Water 

NWSCC is covered by NPDES Permit No. IN00215319, which currently covers 12 outfalls. 
Outfall 006 was located in Boggs Creek. Outfall 006 was monitored t’rom October 1970 
through October 1989. Outfall 006 was not monitored after 1989 hecausc it was no longer 
required under NWSCC’s NIPDES permit. 

3.2.4, $oiJ 

According to the Navy, nc:~ soil permits are required for the Pyratt:c,hlic Test Area.4 
(NWSCC. 199 la). 

3.3 EXISTING DATA. ASSESSMENT 

3.3.1 Monitoring Devices 

Monitoring devices de:iigned specifically to monitor environmental cuonditions in the 
Pyrotechnic Test Areas are not known to exist. However, the surface watt&r in Boggs Creel.. 
was monitored near the 0T.A under the requirements of NWSCC’s NPDES permit from 
October 1979 until October 1989. The NPDES monitoring point. Outfall OOh. was 
originally located on Roggs Creek south of the OTA but was later rehxated within the 
OTA at the vehicular bridge (3062) shown in Figure 3-l. Informat ion collected at 
Outfall 006 i.s discussed in ,t.he following subsection. 

3.3.2 Analvtical Dat_a 

A review of analytical data, for NPDES monitoring of Outfall 006 revtialed that single- 
analysis discharge limits were exceeded twice during the period between October 1984 and 
October 1989. Exceedances and the dates on which they occurred are presented in 
Appendix G, Table G-l al’ong with discharge requirements. Discharge limits were 
exceeded more frequent.ly during the uermit covering October 1979 through 
September 1984. These exceedances are presellted in Appendix G, Table G-2. 

No other analytical informat.ion for the Pyrotechnic Test Area was found. 
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3.3.3 M&ration Pathwa:ys/ImDacts 

Migr,ation pathways associated with the Pyrotechnic Test Areas are air., surface water, soil, 
and groundwater. Smokes and contaminants are released to the atmosphere during the 
testing procedures. These releases could be inhaled by NWSCC personnel or could be 
blown into Boggs Creek or off-site to nearby teceptors. The Rocket Range is only about 
2,500 feet from the southern boundary of NWSCC. Other Pyrotechnic Areas are at least 
3 miles from site boundaries. 

Boggs Creek flows throug,h the center of the OTA and along the western edge of the 
Rocket Range. It was stated that both the OTA and Rocket Range are prone to flooding 
(NWSCC, 1991b). Particulates released during testin,g could be washed into Boggs Creek 
during rain events, or picked up by the creek during high water events. Contaminated 
surface waters could flow across the southern boundary of the site. 

Pyrotechnic material could also leach. from contaminated soil into grounduater. 
Cont.aminated groundwater could then move downgradient where the following may 
potentially occur: 1) contaminated groundwater may be intercepted by a wa.[er supply well, 
2) contaminated groundwater may enter the surface water sys,tem a:! recharge, or 
3) contaminated groundwater may continue to migrate downward, contaminating deeper 
aquifer systems. Currently, water supply wells at the OTA. are not used as a drinking wrater 
source. The potential for contact and inges#tion, however, still exists. 

3.4 UNIT CHARACTI~:RISTICS 

3.4.1 Operations 

3.4.1.1 OTA 

The IOTA is located in the southern portion of NWSCC. west of Roadway H3O and north of 
H-540. The OTA is used during lot and surveillance testing of pyrotechnic and explosive 
ordnance. The pyrotechnics in Table 3-1 are test.ed on a regular basis at the OT.4. 
Explosive devices occasionahy tested at the OTA are given in Table 3-Z!. A listing of 
ordnance potentially tested at the OTA is found in A.ppendix E. Testing of ordnance has 
reportedly occurred at the: OTA for over 30years (NWSCC, l!J91.b), The OT,4 has 
operated continually since tlhat time. 

Pyrotechnic ordnance tested at the OTA include hand-held, marine. and aeria.1 devices. 
These are tested under simulated conditions. Hand-held devices are tested in areas 
throughout the OTA using rn,anual and mechanical me:thods. 
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PYROTECHNIC ORDNANCE REGULARLY TESTED AT THE OTA 
Nwscc 

CRANE, INDIANA 
AUGUST 1992 

jdentifv Number 

Mk 80 (red) 
Mk 110 (greenj 
Mk 134 (white) 

Mk 123 

Mk 9’4 

Mk 171j132 

Mk 120 (yellow) 
Mk 1121 (green) 

Mk 117 (white) 
Mk 118 (yellow) 
Mk 6f) (red) 

I\IIk?-3 

Mk 31 

CXU-A/B 

Hand Fired Flare 

Swimmer Signal !Smokc and Flare 

Swimmer Signal !Smokv and Flarr.: 

New Version Swimmer Signal/Flare 

Marine Smoke and Illuxnination Signal 

Submarine Smoke and Illumination Signal 

Practice Bomb Si,gnal ( zrrtridcc 

Propellent Charge 

Practice Bomb Cartridyc 

Source: NWSCC, 1991b 
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NWSCC EMR, 
August 1992 

EXPL,OSIVES OCCASIONALLY TESTED AT THE OTA 
Nwscc 

CRANE, INDIANA 
AUGUST 1992 

Identify Number 

Mk 33 MOD II 

Mk 2.5 MOD III &: 1’1; 

iV k 513 

Source: A?JWSCC1, 199 I t3. 

2.75inch Smoke Warhead 
(8 lbs. Red Phosphor 011s 

f&inch Rocket 
(- 20 Ibs. Red Phosphcbrclus) 

Location Marker 

Marine Location Tvfarker 
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Marine devices are tested in 55gallon drums containing saltwater or in a 20-foot deep. 
5foot diameter below-ground saltwater tank. Aerial devices are operated as directed and 
fired into the air or suspended from towers located on several test pa.ds at the 01-A. 

Pyrotechnic ordnance testing at the OTA generally occurs on gravel pads without special 
engineering features to col:lect wastes generated during destructive testing. :Explosive 
ordnance is tested in test chiambers constructed using fully enclosed or partially enclosed 
former gun turrets. These chambers limit the dispersion of explosive contaminant 
remnants generated in them. 

Operating procedures for the OTA, dated June 1989, state that materialh’, remaining after 
testing which contain exploske, pyrotechnic, or propellant residues will be managed as 
hazardous and stored in ‘containers that prevent the entry of rainwater. Spent test 
ordnance is stored in garbage cans placed on pall,ets in a fenced area near the center of the 
OTA. The ground ber1eat.h the storage area is covered with gravel. Containers are 
reportedly emptied every 30 days and their contents are sent to the NWSCC Ammunnion 
Burning Grounds (ABC) for flashing (reburning) and then disposal (NWSCC, 1991bj. 

3.4.1.2 Annex Area 

The Annex Area is located south of the OTA on Roadway H-540 which e,utends west from 
H-30. The Annex Area is used for testing of the Rockeye bomblet and other explosi\yes. 
Rockeye bomblet testing at the Annex includes penetration testing ;nd spit1 testing. 
During penetration testing, Rockeye bomblets are air-fired from the Air L;iunch Building 
into penetration test blocks set up i:n the first gun turret. Both dummy and live bomblets 
are used during testing. The gun turret is cut away on one side to accommodate test firings 
and is intended to contain t.est blasts.. 

The second turret, which is .used as a test. chamber, is located further west in the Annex 
Area. and is used during spin testing of Rockeye bomblets. “Spin testing” involves dropping 
a bomblet into a penetration test block placed on a steel platform in the base of the turret. 
Both dummy and live bomblets are tested in this facility. A portion of thll? ‘western side of 
the turret. test chamber is cut away to allow for observation during testing 

A lo- to ‘12-foot high earthen berm is located west of the Annex spin test chamber to help 
contain the effects of blasting in the chamber. This berm is approximately 35 to 40 feet 
long and 10 to 15 feet wide.. 

A 5foot long, 4-foot high wail constructed of 4-inch by 4-inch wooden posts is located west 
of the earthen berm. A steel test platform and a 3-foot by 3-foot concrete pad are located 
southwest of the wooden wall. This equipment is reportedly used in the testing of plastic 
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and sheet explosives. No (engineered controls besides the earthen hem are present to 
restrict the effects of explosive testing at this location. 

3.4.1.3 Rocket Range 

The Rocket Range is located in the extreme southern portion of the NWSCC and north of 
Lake Gallimore. The Rocket Range lies at the southern end of Roadway H-46.5, south of 
H-161. This location lies within the emergency spillway flood crest line (Elevation 481 
OMSL) for Lake Gallimore. 

The: Rocket Range has reportedly been in operation for over 30 years Past operations 
involve the testing of ordnance and rocket motors constructed at NWSCC. Rocket motors 
carrying dummy loads were reportedly tested during the 1950s and ear&F ‘1960s (NWSCC. 
1991b). Current operations are similar to those previously discussed for the 0T.A 

Pyrlotechnics, are fired down range or tested at t.he facilities at tlrtl Rocket Range. 
Explosive ordnance cook-off tests are reported to heave occurred in two of the gun turret 
test chambers at the Rocket Range. The t.hird former gun turret is use(1 as a shield Lchen 
testing ordnance. The wave tank is used for simulation testing of marine markers and 
signal flares. 

3.4.2 Observations 

3.4.2.1 QT.4 

Smoke warheads and the 5-inch rocket are tested in the circular test area in the southwest 
corner of the OTA. The grenade test area is in the southern portion of the OTA. 
Vegetation in the test area is removed through the use of herbicides and grading. No 
information was 0btaine.d on the types of herbicides used to defoliate test aireas. No 
engineered features are used to control runoff from the majority of tesi locations on the 
OTA. Table 3-3 presents a list of herbicides used at NWSCC. 

A gravel pad1 is present beneath tanks used in the cook-off test facilitl, a.t the northwest 
corner of the OTA. Water contained in the test tanks is drained after testing and diverted 
through an .unlined ditch to Hoggs Creek. See Appendix D for photographs. 

On September 5, 1991, s’tainino was not.ed on sevelral of the test pad?, used :For testing 
pyrotechnics. Residues from the burning of pyrotechnic device:s were present on the 
ground in several of the test areas. Small components and fr.agments left. from. the 
operation of pyrotechnic devices are scattered across the OTA. See Appendix D for 
photographs. 
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TABLE 3-3 

IHERBICIDES USED AT NWSCC 
CRANE, INDIANA 

AUGUST 1992 

Herbicide_s 

Current 

Ureabor 
(:lust 
Roundup 

Manufacturer 

U.S. Borax and Chemical Compaq 
DuPont 

Reported 

2,4-D(Tcrrdon) 
2,4.5-T 
MH30 (maleic, hydrazide, and dietnanolamine 

salt of 6-hydroxy-3-(24) pyridazinone) 
Telvan (~Wi-;8 lmonuraon (3-(p-chloropheryl)- l,l-dimethylurea) 

, Silvcx 
Diuron 
Monuron 

Sources: 
Nwvzc 1 w lb.. L , 
NEESA, 1!%:3. 
Departnl ent Iof the Army, 10%. 
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Vegetation appeared stressed or absent in several test areas withill lhe OT.4 where 
veg.etation is not intentionally controlled. At places, stressed vegetiltion appeared to 
extend from test areas along drainageways. 

In marine test areas, residues and stains were present on tlhle extrlr!lor of saltw,at,er 
containers used during ,testing and the ground adjacent to them. These observa.tions 
suggest that spills of container contents have occurred. Previous analysi>, of the water used 
during testing of marine devices showed elevated levels of phosphorus and cyanide to he 
present (NWSCC, 1989 1. 

At the cook-off test areas, stains and residues were noted on the gl avel pad. Waf.er 
draining from the large test:ing tank to Boggs Creek via an unlined drainageway exhibited 
an oily film, and oil residues were present. inside the t.ank. .A strong pc:troleurn odor ux 
present in the area. See Appendizz D for photographs. 

Holes were noted in the storage co:ntainers in the spent ordnance st:orage area. In addition. 
covers were ajar on several containers, and empty containers were u:pside down and 
uncovered. See Appendix D for photographs. 

3.4m.2.2 Annex Area 

Observations made during t.he September 1991 SMWU reconnaissance suggest. that testing 
activities at the Annex Area have impacted t.he environment. Fiberglass shards were 
observed throughout the Annex Area. These shards are reportedly remnants of Rockeye 
bomblets tested in the area (XWSCC, 1991b). Staining was noted near each of the test 
chambers and westernmost; explosive testing area. Vegetation ‘on the t.:a:stern side of the 
earthen, berm exposed to testing in the spin test chamber was stressed. Vegetation in a 
50-foot diameter area .c,cruthwest of the explosive test location appeared to be dead. This 
area accepts runoff from the explosive test area. Puddles in the runoff area were 
discolored a coffee color and at least one puddle had an oily sur’face sheen. See 
Appendix D for photographs. 

3.4w2.3 Rocket Range 

Two dumpsters are used for the disposal of spent tes,t ordnance at the: Rlocket Range. One 
durnpster is used for phosphorus and the other holds pyrotechnic residue and hardware. 

Observatltins made at the Rocket Range during the September 1993 site visit include 
numerous burn marks. residues, and small operational components \njhich were present 
down range where pyrotechnic devices have landed and burned. See Appendix D for 
photographs. 
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Near the sand pit at the SCILI ,t.hern end of the range, a pa .rachute type pvrot ethnic device: was 
observed hanging in a bush (see Appendix D). Previous investig,atiom at the OTA and 
Rocket Range noted pyrotechnic devices hanging in trees. 

Burn marks and residues were observed near the test pedestal near rhe center of the 
facility. Yellow staining, potentially from dyes used in pyrotechnics te>,ted at .the facility 
(NWSCC, 1991b), we,re discovered at the ground surface adjacent to Building Tt670. 
Unclassified pyrotechnic Irerns which contain yellow dyes include marine smoke signals 
(Mk2 Mods 0 and 1); M2A2 smoke rifle grenade; M64 ground smoke signal; marine 
smoke and illumination signals Mk 99 Mods 0, 1, and 2, Mk 117 Mod 1); Mk 118 Mod 0; 
Mk 119 Mod 0, Mk 121 Mod 0; Mk 115 Mods 0 and 1.; Mk 116 Mods Q arid 1; Mk 52 Mod 0 
(obsolete): Mk $3 Mod (2 (obsolete); Mk 67 Mod 0 (obsolete); Mk. 6)~ (obsolete): MlS 
smoke hand grenade , submarine location markers (Mk 23 :Mod 0, M k 23 Mock 0. Mk ‘77 
Mod 0, Mk 78 Mod 0); marine location markers (Mk 38 Mod 1, Mk 1 ?i810d 3) (obsolete ): 
Mk 8 M:od 0 (obsolete); Mk 38 Mlod 0 (Iobsolete); color burst units Olk 3 Mod 1. Mk h 
Mod 0); Mk 20 Mod (:I loca,tion marker:, Mk 89 Mod 0 aircraft smoke signal; smoke 
streamer rifle grenades (ICI23 and M23A.l); Mk 2 Mods 1, &., 3 and 3 marine smoke signal 
(obsolete); and Mk 7 Mod 0 aircraft smoke signal (obsolete) (5AVSE.A 1985). ‘The yellow 
dyes used in t.hese pyrotechnic items are am-amine and Vat Yellow 4. 

3.4.3 Naintenancem! Schedules 

3.4.3.1 OTA 

During a search of files containing information on the Pyrotechnic Test Areas, a 
preliminary version of standard operating procedures (SOP) for disposal <of test materials 
was obtained. This single page of the SOP document, entitled “Method Description (SOP) 
NAVSE:A 522c)/15, Procedure Serial No. OOO-0189~CR,” specifies the storage m#ethodr; and 
disposal procedures for expended test ordnance, ordnance containers, and by-products of 
the testing process (i.e. saltwater used during simulation testing, pljrt)technic/explosi~e 
sludge, etc.). 

In summary, this SOP requires that materials containing no explosive resid.ue will he 
disposed of by shipping the materials to the Crane Army Ammunition Activity (CAAA) 
treatment facility. Expended test items and mate.rials containing residual expIosive 
material are to be considered hazardous materials and transferred to CAAA under a 
contamjnated scrap manifest. Expended test items disposed of as hazardour retaste are to 
be stored in containers which prevent the entry of rainwater. Expended test items are t.o be 
accumulated for a period which assures that testing goals are met and that sufficient 
quantity exists for pickup. 
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By-products of the testing process including contaminated saltu:at~er or p:frotechnic 
explosive sludge are to be tested by the Environmental Protection Division t.o determine 
the hazard level and disposal method. 

During the walkover of the Pyrotechnic ‘Test Area, the waste storage area ‘was viewed (see 
Appendix D). Galvanized sIteel garbage cans are used to store wastes in the disposal area. 
Space was provided on each can for labelling. At the time of the walkover, covers on 
several of the containers were ajar, and several containers had rusted through in areas. 
During personal communication with NWSCC personnel (1991b). it was stated that can 
contents are shipped for processing at CAAA facilities approximately every 30 da.vs. 

Current procedures for disposing of wast.e test water used during simul.ation testing of 
pyrotechnics involves several steps. First., waste test water is poured through a cloth filter 
to remo’ve the solids. The contam.inated filter cloth and solids are plac:d in a container. 
labeled. and disposed of at the Ammunition Burning Ground. After filtering, waste test 
water is sampled by the E.nvironmental Protection Branch to determine, the method of 
disposal (NWSCC, 199’1 b). 

Review of records pertaining to the OTA produced information stating that wastewater 
frorn the sim.ulation testin,g of marine markers (MU8 and Mk25) conr.alming detectable 
levels o,f phosphorus and cyanide was discharged directly to the ,ground surface prior to 
1980 (NWSCC, 1989). According to referenced documents a,rtd personal interview.s 
(NWSCC, 1991b) these discharges generally occurred in marine marker ‘test a’reah. 
Wastewaters from testing of marine markers at the Rocket Range iis likely to have similar 
chemical composition. 

During the walkover, it wa!< observed that water used during fast burr 8cook-ofi’ tests was 
discharged directly to Bc)ggs Creek. 

During the SWMU reconnaissance of areas used to test signalling devices containing 
phosphorus, NWSCC testing staff stated that it was common for frqments of molten 
burning phosphorus to spatter across the area, These fragments will either burn 
completely or crust over at the surface before being completely consumed. If disturbed, 
unburned phosphorus particles can re-ignite. Testing staff explained th:bt phosphorus8 test 
areas are “flashed” with a torch following testing, to assure all phosplnorus8 is fully consumed 
(NWSCC, ‘1991 b). 

No information beyond that described above was obtained on inspection activities olr the 
scheduling of maintenance in the O’TA. 
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3.4.3.2 Annex Area 

Maintenance and maintenance schedules in the Annex Area are considered to be similar to 
those presented for the OTA. No additional information on maintenance in 1:he Annex 
Area was obtained. 

3.4.3.3 Rocket Range 

Maintenance and maintenance schedules at the Rocket Range are considtered to be similar 
to tlhose presented for the OTA. However. during a personal interview with NWSCC 
personnel (1991b), it was learned that gravel had been added to the R,ocket Range test 
area to allow white phosphorus residues to percolate down in the gr;tvel to minimize 
exposure. ‘The gravel became so inundated with phosphorus that it beg,an to becl:)me 
cemented with crusted-over phosphorus and was easily ignitable in the olle.:l air. This area 
is flashed after each tesl: and the gravel excavated and disposed of at thr,,: ABG (NWSCC, 
199:la and 199lb). 

3.5 WASTE CHARACTERISTICS 

3.5.1 Tyues of W’asteses!laced in the Un. 

3.5.11. I Hazardous Clnssilfication 

The only reported RCRA classified hazardous wastes generated at rhe Pyrote’chnic Test 
Are,as are heavy metals-contaminated ash from open detonation wastes. These are ii:sted 
as DO08 wastles (toxicity characteristic hazardous was,te for lead) and are c’onsidered toxic. 
The residue and debris reportedly are flashed and collected into roll-off boxes at the ABG. 
The boxes are then transferred off-site by a disposal company. Should the need arise. 
NWSCC is permitted tl:) transfer DO08 wastes, to the central storage ‘I‘aciIity (NWSCC. 
199’la). 

Materials remaining after testing which may contain explosive, pyrotechnic, or propellant 
residue are also considered by Navy to be hazardous. Materials of this type include used 
rounds and misfires. These materials are stored at the test area in containers which 
prevent entry of rainwater for a period up to 30 days. They are then di:sp(lsed by IEOD Ior at 
the :Navy burning grounds as appropriate. 

351.2 Quantity 

Lot tests are generally performed on 1.50 units at a time. Lot tests are conducted on an as- 
needed basis by the Navy when new shipments arrive. 
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Surveillance tests are periodically performed on stored mare:rials. These tests are 
conducted to ascertain effectiveness of stored materials. 

The type and amount of’ pyrotechnic and ordnancre items tested in a typical year are 
presented in Table 3-4 (Kramer, 1983). Generally, 26 different types of items are tested 
during 2.31 days of testing per year. A total of 2I,352 units are tested in a typical year. The 
air (emissions released during testing activities are summarized in Table 3-5 (Kramer, 
1983). .A total of 22,023 pounds of conta.minants and particulates a.re typically released 
during testing each year. 

3.52 Physical and C&mica1 Characteristic2 

The general types of chemicals likely to be in the Pyrotechnic Test Areas’ are ~explosi\es. 
oxid!izers, fuels, and phosphorus. The characteristics of the most prevalent components of 
the pyrotechnics tested are listed in Table 3-6. 

Explosive compounds may either be primary or secondary. Primary explosive5 detonate 
suddenly from a very short duration pre-explosion reaction. Primary exploGves are used to 
create the detonation wave in the less sensitive secondary exp’losivel;. Lead azide, ;1 
primary explosive, ,,, is highlv toxic (Sax and Lewis, 1987). Primary explosives create a severe 
explosion risk and are normally handled while submerged in water. TNT, a secondary 
explosive, is toxic to fish and other aquatic fauna, inhibiti,ve’ to plant grow! h., and :potentially 
mutagenic toI microorg8:tnlsms (Pennington, 1990). TNT also causes ;:tdverse effects in 
humans when inhaled, ingested: or when direct contact occurs (OSHA, 1’178). Ingestion Ior 
inhalation of RDS causes t(:Ixic effects on the central nervous system (L;SE.PA. 1088a), and 
HMX can be a skin irritant ((USEPA, 1988b). 

Pyrotechnic items are comprised of various combinations or oxidizers. duels, bmding and 
waterproofing agents, color intensifiers, dyes, coolants, friction igniters, quickmatch. and 
primary charges. Appendix F presents the compounds used in and generated by Nav\- 
approved. hand-manipulated signaling de.vices (NAVSEA, 1985). The tables also indicate 
the toxicity hazard associated with each compound. Similar compositic IIn and produfct or 
residue compounds are as:;,ociated with other types of pyrotechnic litems. As the tables 
show, the toxic hazards of many of the compounds may be signific:arrt. Furthe,rmore, the 
toxicity of many residue compounds; is unknown. Characteristics Iof so’me general classes of 
materrals used to produce p:yrotechnic items are further discussed below. 

An oxidizing mat.erial is any compound that permits oxidation to take place by acting as an 
electron acceptor. The te.rm includes such chemicals as peroxides, chlorates, perchlorates, 
nitrates, and permanganate,s. These can react vigorously when stlored near or in contact 
with reducing ma.terials. 
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TABLE 3-4 

TYPICAL FISCAL YEAR WORKLOAD 
FOR PYROTECHNIC TEST AREA 

Nwscc 
CRANE, INDIANA 

AUGUST 1992 

Mk 13 Mod 0 Marine Smoke & Illumination Signal 
- 900 units,@ ( WO~day) 

MI29Al Ground Smc,lkc Signal (RP) 
- 200 units/y (XNj/‘day) 

Mk 1 Mod 0 Marine illumination Signal (RS) 
- 200 units,/yr I: m ,‘day) 

Mk 1 Mod 0 Marine Illumination Sir;mal (CX) 
- 200 units/y (XKl/‘day) 

Mk 1 Mod 0 Marine Illumination Signal (YS) 
- 200 units,/yr 11 XO,‘day) 

AlLM7Al Smoke Pot. SGI? 
- 400 units/y 1 N/day) 

Mk 3 C>ffensive Hand (;rcnade 
- 300 units/y I 15(l~dal;) 

M.34 WP Smoke Grenade (Hand or Rifle) 
- 300 units/y I~ IX/day) 

Ml8 Hand Smoke Grlznade (GN) 
- 200 units/y t’I!(Kj/day) 

Ml8 Hand Smoke Grenade (RD) 
- 200 units/y t XO;dayj 

Ml8 Hand Smoke Grenade (L’) 
- 200 units/y t ZOO/‘lday) 

Mk 45 A/C Parachut.c Flaw 
- 100 units (lOO,/day) 

Mk 58 Marine Location M;uker 
- ‘360 units/yr (JCj/‘c:lay.) 
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1s. 

16. 

I?. 

1x. 

10. 

20. 

21. 

22. 

23. 

23. 

2.5. 

26. 

TABLE 3-4 (Continued’) 

TYPICAL FISCAL YEAR WORKLOAD 
FOR PYROTECHNIC TEST AREA 

Nwscc 
CRANE, INDIANA 

AUGUST 1992 

Mk 25 Mod 3 Marine Location Marker 
- S60 units/yr (*Jo/day) 

CXU-?A/B Practice E;c~~rnh Signal Cartridge 
- 8,000 units/y ( I4l/day) 

Mk 4 Mod 3 Practice I3omh Si&wal Cartridge 
- 5,600 units/y (l!W/day) 

Mk 22 Submarine Location Marker 
- 120 units/yr (W/day) 

Mk 117 Mod 0 Marim Smokr: Rr Illumination Signal 
- 600 unitsjyr (lllO/day) 

Mk 118 Mod 0 Marint Smoke & Illumination Si&mal 
- 600 units/yr ( IOU/‘day) 

Mk 23 Mod 0 Powder Actuated Cutter 
- 260 units/yr ( I.i/day:) 

Mk 24 Mod 0 Powder Actuated Chtcer 
- 260 units,lyr ( 1.3jtilay) 

Mk 407 Mod 1 Point Detonating FUX Booster 
- 132 units/yr ( lh/da~) 

Mk 379 Mod 1 A~~tiliary Detonating, Fuze Booster 
- 160 units/yr (W/day) 

Mk 118 Rockeye Bomhlet 
- 480 unitsjyr (2O/tiay) 

Sumlmary: 26 Explosive Components 
21,352 units/yr 
231 days of testing 

Source: Kramer, 1953. 
3-24 



0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
<> 0 

C
,’ 0 

0 
0 

0 
0 

~~~~~,~~ooooo,,,~,c>o, 
--N

rJN
N

-- 
-- 

- 

r- -- m
m

 
26 

00 

Y E 



3-26 



d Z. 

d z‘ 

d -. z 
< ..__ 
%

 
d z‘ 

a2 
w 

3 
.- c 

c 
3 C

 
3 3 

- 
-. 



3 
c 

Z) 
.- c VI 
c4 
r- -, 

-- 
rj 

:: 
2 

<‘” 
ri 

r, . 

ccl 
0 

u r1 

3-28 



4 ‘.. 
z 

d . . . 
%

 

-r M
 

.- .r: 

c !?a 
,- 
Jz 

I: oc 
.- I: 

c an 
.- c 

‘G
 

00 
10 
t-j 

3- 
P

- 
i 

r1 
C

J 
(e-7 

I-‘ 
ri 

rJ 
rr> 
rj 

7 C
I 

r; 

C
‘J 

l-J 
I^ I 
13 
1.’ 1 

‘Z 
f-4 

2-3Q
 



3 0 
$ ; 

* ,- 
2: 

3 
c: 

C
 

-_ 

:.’ 
I ‘7 
r J 



< ‘... 
e 

Z 
2 

c M
 

I- -c 
5 

3 
3 

3 
.- 

- 
3 
0 

.- %
 

v) 
r‘- 
r 

m
 

r-. 
r- -,. 

!; 
r- 

.- 
cc 

w
 

cc 
C

 
2 

.- 
.- 

i .- s 
-E

 
x 
w

 



i: ‘. I! IT :c 
. .- 
1: 

3 3 
,- 

is 
c 
.- E

 0 
ii V

 

-. 

g 8 # 0 

3-32 



3 

2 

u .- z C
A

 

3 .- 22 



W
 

m
 



CLEAN CT0 #0006 
Final EMR 

EPA ID Ni,. INS 170 02.3 498 
NWSCC EMR 
.August I w 

A fuel is defined as any substance that evolves energy in a controlled chemical or nuclear 
reaction. The most Icommon type of chemical reaction is combustion. Rapi’d oxidation. 
approaching the rate of’ an explosion, takes place in rocket fuels (Sax and Lewis, 1987). 
Metallic fuels present dangerous fire hazards. 

Both white and red phosphorus are used in pyrotechnic materials. White phosphorus 
ignites spontaneously ix7 air at 86” F and is toxic by ingestion and inha.lation (Sax and Lewis, 
1987). Although less reactive than white phosphorus, red phosphorus can also ignite 
spontaneously. Red phosphorus is used mainly in burning-type rnurlitjons utilized for 
signaling purposes, 

3.53 Migration andJlispersa1 Characteristics 

The chemical class pres’ented in the previous section most likely’ to persist in the 
environment is secondary explosives. Primary explosives. oxidizers, and fuels, tend to be 
very unstable. Most will react with ambient air, water, or sunlig,ht. The compounds left 
after these chemicals react will be metals and other inorganics. Inorganic comipounds will 
tend to adsorb onto soil and may slowly leach into the underlying groundwater. 

Overall, sorption to :soiI will not effectively prevent mobility of secondary explosive 
compounds through surface soils. Sorption of TNT onto soil is most clo?leiy correlated with 
extractable iron, cation exchange capacity,, and percent clay. Also, sorption and desorption 
appear to occur to the same extent, suggesting that continued desorption, or leilching, may 
effectively remove all TNT from soils unless more strongly adsorbed products are formed 
(Pennington, 1990). TNT -is more readily sorbed than HMX. which lis in turn sorbed more 
readily than RDX (Leggett, 1985). The explosive compounds of concern released from the 
Pyrotechnic Test Areas,, t.herefore, will not be completely immobilizt:d by surface soils. 
Contarninants in soils will be slowly solubilized by precipitation or linl’iltration of surface 
water and will percolate into the groundwater. 

Microbial cleavage of the TNT ring structure has only been reported once in the literature. 
T?;T, however, can be transformed by micro-organisms. The pred.orninitnt changes are the 
reduction of nitro side groups into amino groups and the coupling of rings to product azoxy 
compounds (Pennington, 1990). The similarity of TNT to other easily biodegradable cyclic 
organ&, however, sug,gests that TNT may be completely biodegradable. 

Unlike TNT, the ring structure of RIDX completely break:s dlou:n with anaerobic 
biodegradation during composting, (Doyle, 1986). Aerobic biodegradat,ion of :RDX is noL 
known to occur (USATHAMA, 1988). The complete biodegraldation of HMX has not 
been observed, hou,,ever, anaerobic conditions enhance HMX decomposition 
(USATHAMA, 1988). 
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TNT has been observed to photodecompose; 1,3,5Mnitrobenzene is thfb principal product 
formed in natural waters (Pennington, 1990). The rate of photochemical transformation of 
munitions in environmental waters is often significantly higher than biodegradation. 

The primary transformation products (both biotic and abiotic) of TNT’ are 4-amino-2,6.- 
dinitrotoluene (4ADNT) and 2-a,mino-4,6-dinitrotoluene (:2ADNT). These compounds 
tend to be more persistent in soils, with 4ADNT more resistant than 2ADNT (F’ennington, 
1990). 

3.6 CONCLUSIONS 

Background data and site observations were reviewed to determine the likelihood of a 
release posing a potential threat to human health or the environment. Data and 
observations pertinent 1~ the Pyrotechnic ‘Test Range (OTA), the Annex, and .the Rocket 
Range were reviewed to assess the potential for contaminant rele:asc:s to groundwater, 
surface water, air, and soil. Data were interpreted and release determinations ‘were made 
according to the approach described in RCRA Facility Assessment Guidance (USEPA, 
1986). 

At the OTA, potential releases to groundwater were determined to be likely based on unit 
characteristics including unit type and design, unit operation, locatioilal characteristics. 
waste characteristics, and visual evidence (i.e., direct discharge of cook-off test water) ot 
contamination. Groundwater analytical data ,for the OTAI however, were not obtained. 
Releases to surface water were determin.ed to be likely based on unit design and physical 
cha.racteristics (including lack of engineered features to prevent release? to surface water. 
operational history, and physical condition), the release migration porential posed by the 
terrain, and direct and indirect visual evidence of release to surface water. Releases to air 
were determined to have occurred based on unit operating chamcterisl:ics, waste 
characteristics exhibiting potential for vapor and particulate .reIeases., a,nd direct visual 
evidence of particulate release. Releases to soil were identified based OH the unit type and 
design, lack of engineered structures to prevent releases to the sc’lil. unit operating 
cha.racteristics and procedures, and stained soils observed. 

At the Annex Area, potential releases to groundwater were determined to be hikely based 
on unit type, ineffective engineered structures to prevent retleases, uni,t operating 
characteristics and physical condition, locat: ?1 characteristics, waste characteristics, and 
visual evidence of contamination. No groundwater analytical data for the Annex, however, 
were obtained. Releases to surface water were determined to be likely based on the same 
features summarized above for the OTA. Releases to air were determined to occur based 
on unit operating chnrac teristics and waste characteristics e:xhibiting potential for 
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particulate releases. Releases to soil were identified based on. unit type, lack of engineered 
structures designed 1.0 control releases to soil, unit operating characteristics and 
procedures, and stained soils observed. 

At the Rocket Range, potential releases to groundwater were determined to be likely 
based on unit type, ineffect.ive structures intended to prevent relea.ses to groundwater, unit 
operating characteristic< L, and physical condition, locational characteristics, waste 
characteristics, and visual evidence of soil contamination. No groundwater analytical data 
for the Rocket Range, however, were available.. Releases to surface water were concluded 
to be likely based on the same features summarized above for the OT24. Releases to air 
were determined to oc~r based on unit operating characteristics and waste characteristics 
exhibiting the potential for vapor a.nd particulate releases. Releases to soil were identified 
based on unit type and design, unwt operation. site characteristics, and Gsual observation. 
Table 3-7 summarizes tI:lese conclusions. 

Recommendation for continuing or ceasing of RF1 Corrective Actions based on the 
information reviewed will ble presented for each of the Pyrotechnic Test Areas in Section 7. 
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Media 

Surface Water 

Soil 

Air 

Groundwater 

Surface b’atcr 

Soil 

Air 

Groundwater 

Surface Water 

Soil 

Air 

EPA ID No. INS 170 023 498 
NWSCC EMR 
August 1992 

TABLE 3-7 

POTENTIAL RELEASES 
PYROTECHNIC TEST AREAS 

Nwscc 
CRANE, INDIANA 

AUGUST 1992 

Release 

Likelv 

Likely 

Occurred1 

Occurred” 

Likely 

Likely 

(>ccurredl 

(>ccurred:! 

Likely 

Likely 

Occurred I 

Occurredlz 

Contaminants” SusDected 

Explosives -and pyroytt chnic components. 
products, and residue> 
Explosives and pyrqtl. chnic components. 
products, and residue> 
Explosives and pyrqti chnic components. 
products, and resicluc>’ 
Explosives and pyroyt( chnic components. 
products, and resictl.11:~ 

Annex 

Explosives component ,. products, and 
residues 
Explosives compnncnt ,, product ‘r, and 
residues 
Explosives component ,. iproducts, and 
residues 
Explosives component 5. products. and 
residues 

Rocket Ran@ 

Explosives and pyroytl, chnic components, 
products, and resldutz 
Explosives and pyro$ chnic componrlnts, 
products, and residue:’ 
Explosive:s and pyroytt, chnic components, 
products, and residuea 
Explosives and pyroytt, chnic components, 
products, and residue!’ 

NOTE: 

1 Observed. 
2 Reported. 
* See Table 3-7 for individual compounds. 

RP/6EMRF!AA3 
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4.0 SWMU #08/ 17, LOAD AND FILL AREA, BUIL,DI?IG 106 POND 

4.1 BACKGROUND 

This section will present background information specific to SWMIJ #08/17,, the 
Bui:lding 106 Pond. 

The: Building 106 Pond is an unlined surface impoundment for surface w;iters generated in 
Buildings 106 and 107. Wastewaters reportedly discharged to the pond include acid and 
caustic cleaning waters: zinc phosphate, chromic acid, and rinsewater w:mlstewater streams; 
oil compressor water; and water from floor drains. 

4.1.1 Physical Features 

4.1.1.1 Location 

The Building 106 Pond is located in the Load and Fill Area near the western boundary of 
NWSCC, approximately midway between the north and south boundaries of the site. On 
Figure 2-5, Building 106 is situated in the lower portion of Navy-designated Section I 1, 
near the section’s eastern edge at coordinates EE-13. Figure 4-11 shows the L.oad and Fili 
Area and the Building 106 Pond. 

4.1.1.2 Legal Description 

Tins SWMU is located in the NW l/4 of the SW l/4 of Section Z!8; T‘S !K. 4W. Latitude 
and longitude of the Building 106 Pond are 38” S0’09”N and 86” 5’1’52”W. 

4.1.11.3 Contiguous Property 

Building 106 is located in the Load and Fill Area. which extends eastward limo Yavy- 
designated Section 12. The following is a list of buildings in the Load and Fill Area that 
have housed significant e:xplosive operations (NEESA, 1983). The present building title is 
listed with .the past title or function and ordnance material bandled enclosed in 
parentheses. 

Building Current, Building Title (1 +ous Building Title - 
Number IOrdnance Material) P-n 

101 Underwater Sound Signal Assembly (Case Filling - smokeless powder) 

102 Equipment Test and Development (Bag Loading - smokeless powder) 
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APPROXIMATE SCALE: I” .:= 260’ 
CONTOUR INTERVAL = 10’ 

Building 106 Pond 

106 - Case O/H tank repair facility 
107 - Case O/H tank repair facility 

ADAPTED FROM: 
NAVAL FACILITIES ENGINEERING COMMAND. 
AND UNITED STATES GEOLOGICAL SURVEY, 

/ j i 
\ / 

** \. l”. 1: 
“b 

xsI, 
y ‘, ? ,* 

APPROXIMATE LOCATION I\ 
OF’ BUILDING 106 POND 

1962 ’ 
1978. 

-------- --.--- 
AUGUST 1992 FIGURE 4- 1 

SWMiiJ #OS117 - 
LOAD AND FILL AREA BUILDING 106 POND 

ENVIRONMENTAL MbNlTORlNG REPORT 
,4WI‘iiITE(‘TS 

NWSCC 
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103 

104 

105 

108 

119 

142 

189 

190 

198 

2.00 

2,518 

2519 

NW SCC EMR 
August 1992 

Bag Charge Filling Plant (Ignition Assembly - black powder) 

YMediurn Calibre Loading Plant (Projectile Loading - Explosivle D, Comp 
A-3) 

Warhead Loading Plant (Major Calibre Loading - Explosive I), PBXN-3 
and 4) 

General Warehouse - Build (Breakdown and Overhaul,, l’arget Loading - 
smokeless powder, explosives camps) 

Ammo Rework & Overhaul (Segregation and Plastic Beading - smokeless 
powder) 

.ZOmm Loading Plant (Breakdown and Overhaul - snokeless powder,, 
explosives camps) 

Guided Missile Maintenance Facility (Sifting building for Building 104 - 
1Explosive D, Camp A-3) 

Photon1etri.c L.ab (Sifting building for Building 198 - Expio!;,ive D) 

R&D ‘l’est Facility (Medium Calibre Loading - E:xplo:<ivc I>) 

Pyrotechnic Loading Building (Major Calibre Load - :E:xlrlosive 13 j 

.Accumulator Building (Dry collector for Building 105 - Explosive I>, 
PBXN-3 and 4) 

Accumulator Building (Wet exhaust system for Building 104 - Explosive D, 
Comp A-3 ‘:I 

Powder projectile magazines are situated west and north of the Load and Fill Area. Mine 
Fill. B lies to the east, and inert storage buildings and fuse and detonator buildings are 
located south of Building 106. 

4.1.1.4 Topog-phy 

The Building 106 Pond occurs in a gently sloping area at an approximate elevation of 
685 feet MSL. -I-he area east of the pond gentiy slopes towards the east-southe:ast. North 
and east of the pond the to;pographic relief changes rapidly. The high point of a northwest- 
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southeast trending ravine is located just north of the pond. The area east of the pond 
slopes to intersect this same ravine. Elevation of the base of the ravine adjac:ent to the 
Building 106 Pond is approximately 590 feet MSL. 

4.1.1.5 Surface Drainage and Hydrology 

The areas around the Building 106 Pond drain to the ravine located nor’th and least o,f the 
pond. After entering the ravine, surface drainage flows towards the southeast where it 
intersects an intermittent drainageway feeding Boggs Creek. Boggs Creek is a perennial 
drainageway which flows north-south across NWSCC. Near the southern border of 
NWSCC, Boggs Creek is dammed to create Lake Gallimore. Beyond Lake Gallimore. 
Boggs Creek continues, to flow south, exits NWSCC, and enters the East Fork of the White 
River. 

4.1.1.6 Geology 

The following of soil near the Building 106 Pond was prepared using information obtained 
from the Soil Survev of Martin Countv. Indiana, prepared by McElrath (1988) and 
published and distributed b;y the Soil Conservation Service (SCS) of the 1JS.DA. The Load 
and Fill Area, including the Building 106 Pond, lies in an area mapped by the USDA as the 
Wellston-Gilpin Soil Unit. Minor soil types within this unit include the well-drained and 
moderately well-drained Zanesville soils. 

Detailed mapping around Building 106 including the discharge pond show the area as 
covered with the Zanesville-Udorthents soil complex (ZnB) at 2 to 6 percent slopes. USCS 
classifications for Zanesville-Udorthents complex soils are clay., silt. and silty clay. 
Hydraulic conductivities reported by the USDA for these soils range tiom 4.2 x 10-s to 
1.4 x lo-3cm/sec. Generally, Zanesville-Udorthent complex ~011s are less than 40 inches 
thick and directly overlit: bedrock. 

The shallow nature and high end of the hydraulic conductivity rang,e for Zanesville- 
Udorthent complex soils are reasons for environmental concern because of the increased 
probability of percolatilon through soils. The moderately steep slopes found in this area 
may result in rapid run-off, decreasing the potential for contamination to inf.iltrate into 
bedrock and groundwater., IRapid runoff, however, increases concerns irrvolving the poten- 
tial for contamination of surface waters and drainageways. 
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Bedrock 

The bedrock surface beneath the Building 106 Pond is reported tct he composed of 
sandstones, shale, and limestone of the Pennsylvanian Age Raccoon Group (Department of 
the Army, 1978). During soil mapping in the area it was determined that bledrock was 
present at depths of less than 5.0 feet below the surface. 

Detailed information on the bedrock geology at the Building 106 Pond was not found. No 
monitoring wells or wa.ter supply wells could be located in the area. 

4.1.1.7 Hydrogeology 

Regional hydrogeology of the NWSCC was presented in Section 2. Information specific to 
the hydrogeology of the Building 106 Pond SWMU was not found. The absence of bormg 
information and well data in the area precludes hydrogeologic interpretation. 

4.1.2 Spills or Releases 

Prior to 1972, untreated wastewater from cleaning processes was discharged mto the pond 
from Building 106 (NEESA, 1983). During the 1987 Visual Site Inspection (VSI) by 
‘4.T. Kearney, Inc., the edges of the pond were oil-stained and the surface of the pond 
exhibited an oily sheen. Reportedly, malfunction of the pumping :Iystem has caused 
overflow of the pond (YWSCC, 1991e and -4.1’. Kearney, 1987). Subsequently. oily water 
has been released down the slope and into an intermittent stream. 

According to Environmental Protection Division Spill Response Logbooks., oil was released 
into the ditch located between Buildings 106 and 107 in June 1991. Oily water reportedly 
lea.ked from a compressor in Building 107 and flowed throug’h a floor drain into a clay 
storm drain pipe leading to the ditch. (Xl in the compressor room and the ditch was 
reportedly cleaned up using absorbent brooms and pads (NWSCC Environmental 
Protection Division File S~E:j90/5.9.1). 

4.1.3 Ownership and H.istory 

During World War 11, dyeing operations were conducted in Building,s 105 and 106 (the 
ignition ends on smokeless powder bag charges were colored red). IJsa.ge rate for the red 
dye (sodium salt of ditolyl-diazo-bis-xnaphthylamine-4-sulfonic acid, sodium salt of 
4-sulfoaphthalene-aza-naphthol, or a dispersion of 6-methyl-sulfonyl-z1, -benzothiazol.eazo- 
N, -cyanoethyl-N-acetoxyethyle aniline or equivalent) was about l/4-pound per 110 yards 
of silk cloth. Toxicity data for most of the naphthalene sulfonic acid sodium salt family of 
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compounds indicates that the dyes used in Building 106 may be ranked as moderatel! to 
very toxic (NEESA, 1983). However, the small usage rate should preclude significant 
environmental impact in the area. 

In the load and fill complex, Buildings 106 and 107 are equipped to recondition and test 
various types of cartridg.e cases, as well as to repair all types of ammunition containers. 

4.1.4 Waste Descrinthth! 

Acid and caustic wastewaters were discharged from Building 106 into the retention pond 
whi.ch flowed into surface drainage. Sometime after 1972, the pond wasI connected to a 
neutralizing system which subsequently discharged to the sanitary se.wer (NEESA, 198.3). 
The discharge solutions from the pond had an extremely high pH and contained explosives. 
heavy metals, oil. and grease. The Initial Assessment Study (NEES\, 1983) identrfies 
mercury, chromium, phosphorus, and trichloroethylene as the wJ.istes of concern. 
Additionally, the floor drains in Building 107 previously discharged to the pond (Reid. 
Quebe, Allison, Wilcox. and Associates, Inc. (R.QAW), 1987). Floor drain discharges, may 
contain TCE, PCP, paint. residue, and heavy metals. Finally, oily wastewater from 
compressors in Building 107 enters the pond via several drainage pipes (A.T. Kearney. 
1987). It is not known if these pipe,s have been plugged., 

4.2 PERMITS 

Surface coating, degreasing, and grit blasting activities in Building% 106 a-nd 10’7 are 
authorized to operate under Operation Permits issued by the Indiana Air Pollution Control 
Board. These permits expired May 1, 1988. NWSCC submitted new applications in 1988. 
but the state has not acted upon them. Under state law, operations are allowed to contmue 
under previous permit conditions if the state does not respond to applicat,ions. The permits 
are described below. 

Operation Permit No. 16944 covers one wet paint booth in Building 106, and twu wet paint 
booths, two dry paint booths, and a degreaser in Building 107. Particulates from these 
activities are controlled by water washes and dry filters. Oper,ation Permit No. 1.6947 
authorizes one shotblast: operation in Building 106 and three shotblast opt-rations m 
Building 107. The permit requires that particulate matter from these operatrons be 
collected by baghouses with1 99 percent efficiencies. 
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4.2.2 Groundwater 

.4ccording to the Navy (KWSCC, 1991a), no permits pertaining to groundwater use or 
monitoring in the vicinity of the Building 106 Pond are required. 

4.2.3 Surface Water 

No outfalls monitored for the NPDES permit requiremen 
Building 106 Pond. 

4.2.4 .soiJ 

ts are loca ted near the 

Soil sampling or use is mot required under permit (NWSCC, 1991a). 

4.3 EXISTING DATA ASSESSMENI 

4.3.1 Monitorine Devices 

There are no devices in or near the Building 106 Pond which regularly monitor its water 
quality or its impact upon surrounding environmental media. Data have been periodically 
collected and are discussed below. 

4.3.2 Analvtical D&g 

Samples from effluent discharging from the settling pond, collected in 1972, revealed high 
heavy metals concentrations. Table 4-1 presents a summary of the ‘1972 analytical data. 
Values as high as 20 ppm lead, 3.5 ppm chromium, 1 pph mercury, 20 ppm zinc, and 
0.2 ppm cadmium were recorded. 

The IAS (NEESA, 1983) recommended that two soil samples frorn the Building 106 Pond 
be collected and analyzed ,for mercury, chromium, phosphorus, ;and TCE. Accordingly, in 
1985, two soil samples were analyzed for heavy metals via the EP toxicity test and for 
oil/grease content and TCIEZ. Phosphorus was not an analytical parameter. The results of 
these analyses are prese.n,ted in Table 4-2. All concentrations are below known action 
levels. The samples, however, were collected from the sediment surface and probably 
contained a large amount Iof leaves and sediment which accumulated on the bottom over 
time. Therefore, significant contamination may be present even though the 1985 data do 
not confirm this. The oil/grease data and the oily sheen observed on the pond surface 
during the 1987 VSI are potentially significant. 
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SUMMARY OF EFFLUENT ANALYTICAL REXULTS, X972 
BUILDING 106 POND 

Nwscc 
CRANE, INDIANA 

AUGUST 1992 

Count 

TEMP 47 
DISSOLVED 
OXYGEN 47 
PHF 4b 
PH!!, 37 
LTURBIDITY 47 
DISSOLVED 
OXYGEN (LAB) 46 
BOD 27 
COD 42 
SETTLEABLE 
SOLIDS 2 
TOTAL SUSPENDED 
SOL1 DS 37 
TOTAL DISSOLVED 
SOLIDS 40 
N-.~h4MONLA 35 
N-NITRATE 33 
N-NITRITE 41 
TOTAL NITROGEN 18 
FLOWR\TE: 30 
TOTAL 
PHOSPHORUS 30 
CHLORIDE 33 
OIL GREASE 21 
PHENOLS 2 
COPPER 34 
ZINC 40 
MAGNESIUM 35 
POTASSIUM 34 
MERCURY 8 
CHROMIUM 33 
TOTAL COLIFORM 8 
FECAL COLIFORM 8 
TOC 2 

IMinimum Maximum Averag 
-Concentration1 Concentration1 Concentr~xt L 

7.000 (” C) 

4.000 
!).200 (SU ) 
7.000 (SU 1 
I;.300 (JTL*) 

37.200 (” C) 18.291 (” Cj 

‘I 0.200 7.h47 
‘I 1.800 (SU) 11.02s (SU) 
:I 1.700 (SU j 10.311 (SI.!) 
ti'~I.100 (JTIJ) 25.841 (JTL’ j 

-1.400 
i).OOO 
‘1.000 

lO.200 
29.000 

7820.000 

l:~.ooo 2.000 1 OOC~ 

1. .ooo 11 x.000 2x. 186 

64.000 431i2.000 1010.500 
,100 2.250 A57 
,040 2.770 .9os 
.(I50 8.100 1.098 
so0 6.b30 2.245 
,021 .33(, .os 1 

1: ).000 1.150 

:!.ooo 317.000 
I .ooo 141 .ooo 
1;).000 .030 
1::Looo .700 

.020 20.000 

.400 4.100 

.800 (ppb) 2.350 
10 .ooo 1.000 (ppb) 
0.000 3.500 
0.000 (MPN) 9300.000 (MPN) 
10.000 (MPN) 1500.000 (MPN) 
0.000 0.000 

.306 
43.788 
47.571 

.oz5 
,159 

3.M4 
7 7”17 I.&,._ 
1.5:19 
.1x (pph) 
.700 

1278.750 (MPN:i 
187.500 (MPN) 

0.000 

F’ederal Drinking 
Water Maximum 

L.cvcll.4 Contaminant 

500-7 

IO 

IO 

1.33 
72 

0.002 (pph) 
0.1 
5 
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TABLE 4-1 (Continued) , 

SUMMAKI! OF EFFLUENT ANALYTICAL RESNULTS, 1972 
BUILDING 106 POND 

Nwscc 
CRANE, INDIiWA 

AUGUST 1992 

CALCIUM 32 
IRON 43 
SILVER 3 
CADMIL‘M 34 
MANGANESE 33 
SODIUM 32 
LEAD 33 
TNT 7 
CYANIDE 3 
RDX 5 
HMN 6 

Count 
Minimum 

Concentration1 - 

11 .ooo 
0.000 
0.000 
0.000 
0.000 
4.800 
0.000 
0.000 
0.000 
0.000 
0.000 

Maximum Average 
Concentration1 Concenlrds I. 

28.500 
100.000 

0.000 
,200 

0.000 
1500.000 

20.000 
0.000 
0.000 
0.000 
0.000 

19J.50 
19.0s~ 
0.000 

.OO’) 
,141 

298.131 
7 -p’ L,,_ A,.,.. 
O.OOI) 
0.001) 
0.00I t 
O.OOI) 

NOTES: 

’ C = Degrees Celsius 
SU = Standard Units 
J’TU = Jackson Turbidity Unit. 
MPN = Most probable numhur 

I .4ll concentrations in ppm. except where otherwise noted 
2 :Secondary MCL. 
3 Proposed MCL. 
4 LJSEP.4. l991. 
5 No more than 5% of the ,,amples collected per month may be positive. For systems 

collecting fewer than 40 samples/month, no more than 1 sample per month may be 
positive. 

6 1991 Drinking Water Health Advisory, 10-b cancer risk for 70 kg adult. 
PS Performance Standard 0.5 I..0 Nephlometric Turbidity Units. 

Source: Kent et al., 1973. 

Fe.deral Drinking 
W’atcr Maximum 
Contaminant Lcvcl f .-I 

Rl’/ijEMRF/AAS) 
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Barium 
Cadmium 
Chromium 
Lead 
Mercury 
Selenium 
Silver 
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TABLE 4-2 

SOIL ANALYTICAL RESULTS, 1985 
BUILDING 106 POND 

Nwscc 
CRANE, INDIANA 

AUGUST 1992 

Detected Concentratiorhmg 

Sample: B106- I B106-M 

TCLP,iEP Toxicit\, 
Regulatory . 

@tion LIP* 

< 0.004 
2.80 

< 0.01 
<O.lO 

0.30 
< 0.003 
< 0.004 
< 0.01 

< 0.004 5 
< 1.0 100 
< 0.01 1 
co.10 5 
<O.lO i 
< 0.003 0.2 
-c 0.004 I 
co.01 5 

Oil/Grease 
Trichloroethylenc 

76 1680 
co.1 CO.1 

* As set forrh under 4OCFR26124. No action levels for trichloroethylene or o~l/greasc content wcrc’ 
Sound. 

Source: Laboratory data !,heets provided by YWSCC (no accompanying text pr(lvidcd). 
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4.3.3 Migration Pat&ws/Impkts 

Groundwater and surface water are the main migration pathways of concern. Heavy 
metals and organic solvents discharged to the settling pond could have percolated into the 
underlying sediments, soil, and groundwater. Also, until approlrirnately 1972, Ipond water 
flowed into nearby surface ‘water. 

Additionally., cooling water from degreasers was temporarily discharged to a storm drain 
until the discharge was connected to the sanitary sewer in 1982 (NIEESA,, 1983) The pond 
has reportedly overflowed on occasion into the adjacent ravine (NWSCC, 1991e and 
A.T. Kearney, 1987). This discharge may have potentially contaminated nearby surface 
waters, sediments. and/or groundwater. Contaminated surface water and g:roundwater 
could potentially migrate off-site to receptors or could come in contact with on-SIK 
personnel. 

4.4 UNIT/DISPOSAL AREA CHARACTE:RISTICS 

4.4.1 Operations 

The Building 106 Pond is located in the southeast corner of the L,oad and Fill area in the 
west central section of’ NWSCC. The pond is an unlined surface i~mpoundment for 
wastewaters generated in Buildings 106 and 107. Buildings 106 and 107 have historical!v 
been involved with the overhaul of casings. 

Building 106 used a cleaning process, consisting of a caustic wash, a degreaser, and an acid 
wash. First, burnt casings were brushed clean. Then the casings entered the cleaning 
process. The process consi.sted of soaking projectile casings in ai hot caustic bath for 10 to 
30 minutes and rinsing the casings for one minute. The casings were then degreased with 
trichloroethylene (TCE), soaked in hydrochloric acid for 3 minut:es, and rinsed again 
(NEESA, 1983). The casings were repa.inted after cleaning. Approximately 
1,000 projectiles were ove:rhauled during an 8-hour shift. Two shifts operated each day. 

Prior to 1972, splash dragout and overflows of wastewaters were discharged into a smal! 
unlined pond which subsequently drained into ditches. Plans were drafted in 1972 
(NAVFAC Drawing No. 2005677, 1972) for proposed pond alterations tu prevent discharge 
into the ditches. The plans show the pond ov Jowing into a neut.ralizing system and 
subsequently into the sanitary sewage system. In 1981, cooling water from deg:reasers was 
discharged to a storm drain until the discharge was connected to the sanitary sewer in 1982. 
Flow rates averaged ahou,t 20,000 to 25,000 gallons per day. Superimposed on this1 flow 
were periods of batch discharge from the batch overhaul process (Kent ~II: al.., 19’73). 

4-11 



CLEAN CT0 #0006 
Final EMR 

EPA II> No. tNS 170 023 498 
NWSCC EMR 
August 1992 

According to CAAA staff, Building 106 operations switched to phosphatizing activities in 
the early to mid 1970s (NWSCC, 1991~). Phosphatizing operations at Building 106 were 
not confirmed by information collected during the site visit, It is assumed that the 
proposed activities were implemented. The following process information was obtained 
from NWSCC files. The operation consisted of a five-stage process for phosphatizing steel 
projectiles. The first stage utilized the existing vapor degreaser to degrease projectiles with 
TCE. The second stage was a rinse cycle to assist removal of any particulates present after 
degreasing. The actual phosphatizing took place. in the third step. This consisted of 
applying a zinc phosphate ‘coating to the projectiles. The fourtlh :sta,ge was a cold water 
rinse, and the final stage was a conditioning rinse containing a dilute sohmon of chromic 
acid or chromic and phosphoric acids. Phosphatizing no longer takes place in Building 106 

The wastewater pretreatment system for the reported phosphatizing facility provided 
chrome reduction, metall precipitation, phosphate removal, clarification. and sludge 
dewatering. The pretreatment facility consisted of two 200-gallon collectton sumps, a 
500”gallon chrome reduction tank, a SOO-gallon neutralization taluk, a 20(1-gallon 
flocculation tank, a lamella clarifier, a filter press for sludge d8ewaterirrg.. chemical feed 
system, process controls, mixers, pumps, and related piping. Zinc phosph;.ire, chrlornic acid, 
and rinsewater wastewater streams were reportedly discharged 1.0 the Building 106 Pond 
prior to entering the pretreatment system. Clarified efflue.nt ‘was flirther treated in 
NWSCC’s e:xisting wastewater treatment plant. The phosphati;‘ing wastewater 
pretreatment system is IIO llonger present at Building 106. 

The Building 106 Pond received oily wastewater from compressors in Building 107. Worh 
orders #77-09V-009-o-3 to plug off this drainagie was filed. It is not. known whether this 
request was ever carried out. The pond is periodically pum.ped int’o the sanitary sewer 
system via a concrete sump and pump. 

Current activities in both Buildings 106 and 107 consist of intermittent repair alperanons. 
Information on recent operations in Buildings 106 and 107 was found in 1983 (Operation 
Permit applications. Building 106 houses two paint booths. Paint booth number one 
applied a zinc chromate coating which is 42 percent by weight toluene. Palint booth 
number two applied an olive drab coating which is 22 percent naphtha. Each booth 
applied approximately 500 gallons coating material per year. Painting operations took 
place 4 days per week, ‘I,(:1 hours per day, 25 weeks per year. Building 106 operations also 
included silica sandblasting of Hawk missi.le containers. Approxirnately 800 to 
1,000 nounds of dust were removed from the baghouse per day. Documentation ishows that 
floor drains from the paint booth area discharged to the pond a.s recently as 1987 (Reid, 
et al., 1987). Drainage ‘to the pond from Building 106 is shown in IFigure 4-2~. 

Building 107 activities (in 1983) included refinishing of metal boxes. The refinishing 
process involves the following steps: 1‘) Boxes are cleaned, 2) Boxes are grit blasted, 
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3) Boxes are primed and pa.irrted, 4) Painted boxes are dried in an oven, and 5) Completed 
boxes are put in storage until reuse. Painting is accomplished in four paint booths whtch 
are equipped with water walshes for particulate control. Approximately XI0 to 400 pounds 
of dust are collected from the accumulator/baghouse per day. The ai.r from the ovens is 
exhausted outside. Box cle:aning activities consumed approximately 7!l2 gallons ‘TCE per 
year. Box refinishing activities operated 10 hours per day, 4 da.ys per week, 13 weeks per 
year. 

The 1983 Building 107 Gperation Permit Appl-ications show that Building 107 activities 
also included treating wood boxes with pentachlorophenol (PCP). Wooden boxes were 
dipped in a tank containing 5 percent PCP for five minutes and then allowed to parttall! 
dry in a drip pan adjacent to the dip tank, The tank and drip pan are located beneath it 
hood which exhausts to the outside of the building. ApproximateIy 8,800 gallons of wood 
preservative were used annually. This activity operated 10 hours per day., 4 days per vveek. 
20 weeks a year. Building 107 floor drains also discharged toI the Building 106 Pond a$, 
recently as 1987. Drainage .from Building 107 to the pond is shown m Figure 4-2. 

4.4.2 Observations 

Plan sheets obtained to (evaluate potential pond contaminant sources document that the 
pond existed prior to 1972 (&AVFAC Drawing No. 2005677). 1.t is assumed that the pond 
was in service when operations were started at Buildings 106 and 107. Waste. however, was 
not confirmed in the documents available. Plan sheets for updating industriai waste 
treatment facility show that prior to the end of 1972 the pond overflowed into a corrugated 
metal pipe on its eastern bank to the ravine east of the pond. Drawings specified that the 
overflow pipe was to be filled with concrete during renovation of the treatment facility In 
the load and fill area Building 106 Pond. The overflow pipe was, not located during the 
Building 106 Pond walkover. 

During the site visits on August 27 to 29. 1991. the pond was approximately 40 feet in 
diameter. Water levels in lthe pond were low due to the dry period prior to the site vlstt. 
The baffle at the incoming line discharge point was visible below the water surface at the 
northwest corner of the pond. The berm along the bank of the pond was eroded m the 
northeast corner. Water had apparently flowed through the eroded point in the past to the 
adjacent ravine (see Appendix D). Environmental Protection Division staff present during 
the SWMU recmnaissance: stated that an absorbent boom was usually present at the point 
of erosion on the bank to sk.im oils from water potentially passing clver the bank No boom 
was in place during the unit inspection. No oils were observed to be present on the surface 
of the water during the .urtit inspection. Globules of whitish material, however, were noted 
just below the surface. 
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A neutralization plant was Iconstructed sometime after October 1972 (IVA VFAC Drawing 
No. 2005677) to neutralize pond effluent. The neutralization plant is directly connected to 
the pond (see Appendix D). Floats activate pumps in the neutralizati,on plant when the 
water in the pond reaches a certain level. Water is pumped from th,e neutr;tlizing slystem to 
the sanitary sewer line for further treatment. ‘The pumps were tested during the unit 
inspection and found to be inoperable, Water cannot be transferred to the sanita.ry sewer 
when pumps are not operable. 

4.4.3 Maintenance awLSchedules 

No routine inspection or maintenance activities are known to be performed at the 
Building 106 Pond. 

4.5 WASTE CHARACTERISTICS 

4.5.1 Tvpes of Wastes JYYced in the Unit 

4.5.1.1 Hazardous Classification 

Specific information concerning the classification of wastes discharged to the Building 106 
Pond was not found. Hazardous wastes potentially discharged to the pond at one time or 
another are listed in Table 4-3. 

451.2 Quantity 

Flow rates from the cleaninlg process averaged about 20,000 to 25,000 gallons per day. 
Superimposed on this flow were periods of batch discharge from the case overhaul process 
(Kent et al., 1973). The proposed phosphatizing process was estimated to generate 
approximately 14 gallons per minute wastewater flow. The amount of ‘wastewater which 
entered or is entering the pond from the Building 107 compres,sor room was estimated in 
1987 by Reid. Quebe. Allison, Wilcox and Associates (RQAW) to be 2 to 3 gallons per 
minute. The flow entering the pond from the Building 106 floor drain was reported to be 
noncontinuous and was nor estimated (RQAW, 1987). 

4.5.1.3 Chemical Compwition 

The main chemicals of concern in the acid and caustic wastewaters generated by 
Building 106, as identified in the LAS (NEESA, 1983), are mercury chromium, phosphorus, 
and trichloroethylene. Zinc phosphate, chromic acid, and rinsate wastewater streams may 
have been discharged to thle pond during later phosphatizing operations. Also, PCP- 
containing solutions may halve entered the pond via Building 107 floor drains. 
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Waste 

Caustic Cleaning 

Spent Halogenated 
Solvents, 
including 
Degreasers 

Paint Waste 

Pentachlorophenol 
Contaminated 
Wastes 

EPA ID No. INS 170 023 498 
NWSC'C EMR, 
Augusr 199:2 

TABLE 4-3 

POTENTIAL HAZARDOUS WASTES” 
BUILDING 106 POND 

Nwscc 
CRANE, INDIANA 

AUGUST 1992 

jlazardous Constituent 

Slodium Hydroxide 
Chromium 
Lead 

TCE 

Chromium 
Lead 
Dichloromcthane 
Acetone 
Ethanol 
Isopropan~.~l 
Methanol 
Methyl ethyl Ketone 
Naphtha 
Toluenc 
Xylene 

Pentachlorophenol 

Waste Cils 
Barium 
Chromium 

Plating and 
Coating Wastes 
and Sludges 
including 
Caustic Cleaning 

Ejoric Acid 
Cadmium 
Chromic Acid 
Chromium 
Hydrofluoric Acid 

Hazardous 
WaFtc, Number L-.- 

FOO 1 

FC112’7 

DO01 
DO05 
DO07 

DO02 
DO06 
DO07,D002 
DO02 
DO02 

T 
‘T 
T 
T 

I 

1.T 
1 

LT 

T 

1 
T 
T 

c 
T 
’ >-- 
T 
c 
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Waste 

Solution 

Grit Blast 
Residue 

EPA IDI No. IN5 170 023 498 
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August 1992 

TABLE 4-3 (Continued) 

:POTENTIAL HAZARDOUS WASTES * 
BUILDING 106 POND 

Nwscc 
CRANE, INDIANA 

AUGUST 1992 

&zardous Constituent 

Lead 
Nitric Acid 
Selenium 
!iodium Hydroxide 

Cadmium 
Chromium 
Lead 
13arium 

NOTE: 

C: Corrosivity hazard. 
T: Toxicity hazard. 
I: IgpitaMity haz.ard. 
*: Adapted from RCRA Facility F’tmnit No. IN5 170234W. 

Ha:zardous 
Waste Number --.-.- 

DOOMS 
DO012 
Doll) 
DOC11’ 

DOO~O 
DO07 
DOfllS 
DO015 

Hazard 
Cudc 

T 
c 
T 
C‘ 

T 
T 
T 
T 
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4.5.2 Phvsical and ChernJal Characteristics 

The characteristics of the id.entified chemicals of concern are: 1ist:ed in Table 4-4. 

4.5.3 Mkration and Dispersal Characteristics 

Mercury (Hg) may occur in :more than one oxidation state. It ma,y occur in sub%rrface in 
mercuric form (Hg2+), mercurous form (Hg22+), elemental fort-n (Hg” ). and in alkylated 
form (e.g., methyl and ethyl mercury). Hg$+ and Hg2+ are more stable under oxidizing 
conditions and are strongly adsorbed by soils. Hg” and alkylated for,ms are more stable 
under reducing conditions. Conversion to alkylated forrns may occur under reducing 
conditions. Hg” and alkylated-Hg forms are volatile, toxic, and. may nc,)t be as stronglu I ., 
adsorbed by soils (USEPA, 1’990). 

Chromium (Cr) may occur in more than one oxidation state: in subsurface Trivalent form 
(Cr III) is dominant under .pI-I and redox conditions generahy p-resent in :sribsurface. Cr III 
may be converted to the more mobile and toxic hexavalent form (Cr VI) under oxidizing 
conditions. Cr III is readily adsorbed in the subsurface while Cr VI is not (CJSEPA, 1990). 

Traditionally, phosphorus compounds have been key components of cleaning compounds 
and degreasers (Considine et al., 1984). Phosphorus compounds lcan act as fertilizers and 
may contribute to eutrophication of surface waters. 

Trichloroethylene present in a settling pond will rapidly evaporate due tc its high volatilit!,. 
Evaporation half-life will range from minutes to hours, depending upon temperature and 
turbulence. Biodegradation hydrolysis, and photooxidation are extremely slow bq 
comparison. Sorption to sediment or soil and bioconcentration in aquatic organisms are 
not important processes ( Howard, 199 1). 

Zinc phosphate is a white powder which is insoluble in water (Sax aitd Lewis, 1987). 
Although no other information was found, zinc phosphate will probably sorb onto pond 
sediment and remain immolbile because of its low solubility. 

Chromic acid is soluble in water. It is corrosive to skin and a known human carcmogen 
(Sax and Lewis, 1987). E3e:cause chromic acid is water solu.ble, it may percolate into 
groundwater through the bottom of the pond. Once solubilized in water, however, the ions 
may be immobilized through cation exchange in s’oil. 

If released in water, PCP Tw:ill sorb to sediment, photodegrade (especially at higher pHs) 
and slowly biodegrade. Bioconcentration in fish will be moderate. PCP released to the 
pond via Building 107 floor (drains, therefore, will probably not. enter groundwater. It will 
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either photodegrade (halIf-life hours to days, more rapid at the surface) or sorb to 
sediments. Hydrolysis and volatilization are not important processes in water (Howard, 
1991). 

Oil on water is not only aesthetically objectionable but is a fire risk and has adverse 
biological effects. Oil hinders diffusion of oxygen into water and may interfere with fish 
respiration by coating their gills. A prevalent view is that the calnstant spillage of small 
amounts of oil is more harmful to organisms than an equivalent amount spilled in a single 
event (Kent et al., ‘197,3). 

4.6 CONCLUSIONS 

Background data and site olbservations were reviewed to determine the likelihood of’ ;t 
release posing a potentia.1 threat to human health or the environmftnt. Data and 
observations pertinent to SWMU #0$/17, the Load and Fill Area 13uilding, 106 Pond, were 
reviewed to assess the poten.tial for contaminant releases to groundwater, surface water, 
air, and soil. Data was interpreted and release determinations were made according to the 
approach described in R(3R.A Facility Assessment Guidance (USEPA, 19X(r). 

At the Building 106 Pond, potential releases to groundwater we.re determined to be likeiy 
based on unit characteristics including unit type, ineffextive? inoperxtive, or absent 
structures designed to pre:vent releases to groundwater, unit operation, physical condition. 
locational characteristics, and wa,ste characteristics especial.lly rell;ti ted to historic 
introduction of mobile compounds. No groundwater analytical data, however, were 
obtained. Releases to surface water were determined to have occurred since the 
Building 106 Pond is considmered a surface water body. Furthermore, unit design and 
physical characteristics (~including inoperative or ineffective engineered features to prevent 
releases to surface water, operational history, and physical condition), as 1~11 as the release 
migration potential posed by the terrain, waste characteristics,, dischargtb characteristics. 
and visual evidence of release indicate releases have occurred from the pond to other 
surface water bodies. Fteleases to air were determined to be poss,iblt,r based on unit 
operating characteristics and unit surface area for exposure, and wascc~ characteristics 
exhibit.ing potential for vapor releases (historically but not ‘currently), but direct and 
indirect visual evidence of vapor or particulate release to the atmosphere were not 
obtained. Potential relelases to soil beneath and around the B#uilding 1.06 Palnd were 
identified based on the unit type and design, inoper :.‘ve or inefficient engineered 
structures’ to prevent relIea.ses to the soil, unit operating charsact8erist:ics; and procedures, 
physical condition, waste characteristics, and site characteristics.. Availat&: sediment data, 
however, do not conclusively support that soil contamination hiss oc;:ciUrred. Table 4-5 
summarizes t.hese conclusIIons. 
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Media 

Groundwater 

Surface Water* * 

Soil 

Air 
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NWSCC EMR 
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TABLE 4-5 

POTENTIAL RELEASES 
BUILDING 106 POND 

N-WCC 
CRANE, INDIANA 

AUGUST 1992 

Release Suwecred Con,taminants* 

Likely Volatile Organics, Metals 

Occurred233 Oil, Metals., Vol;iirile Organics 

Likely 

Potential 

Metals. Semivolatile Organics 

Volatile Organirc;l 

NOTE: 

1 Observed. 
2 Reported. 
3 Analvtical Records. i 

:*See Table 3-3 for indiv:idIJttl compounds. 
The pond is considered a surface water body. 

4-22 



CLEAN CT0 #0006 
Final EMR 

EPA4 ID No,. IN5 170 023 498 
NWSCC EMR 
August 1992 

Recommendations for continuing or ceasing of RF1 Correctlvc: Actions based on the 
information reviewed will be presented for the Building 106 Pond in Section 7. 

RP/6EMRF/AAS 
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5.0 SVVMU #12/14, MI,NE FILL A 

5.1 BACKGROUND 

This section will present background information specific to SWMIJ #12/ 14, Mine Fill A. 

Mine Fill A has been used to manufacture mines, depth charges, rocket heads. aerial 
bombs, and projectiles. Currently, Mine Fill A is used for ,the production of 2,000-pound 
aerial bombs. Demilitarization activities also take place in Mine Fill A. 

51.1 Physical Featurq 

5.1.1.1 Location 

Mine Fill A is 1,ocated in th.e west-central portion of NWSCC. As shown on Figure 2-S, it 
occupies the northeastern corner of the Navy-designated Sectioln 1.2 near map coordinates 
Z-25. ‘The entrance to the area is off of H-45. 

Figure 5-1 shows significant features within Mine Fill A. Mine Fill A consists of 
29 buildings situated along H-17. H-500 also runs through Mine Fill A. Railroads 74, 75 
and 100 have access to the area. The following is a list of buildings in Mine Fill A that 
have housed significant amounts of various explosive compositions (NEESA, 1983). 

Building Numba Building Title 

151 Cooling and Temporary Storage 
152 Bomb and Mine Filling 
153 Box Emptying 
154 Receiving Building, Explosi;ves 
155 Inert. Preparation 
157 Bomb and Mine Filling 
158 Box Emptying 
159 Receiving Building, E@loslives 
160 Cooling and Temporary Storage 

5.1.1.2 Leg,al Description 

This SWMU is located at SW l/4, S23, T5N, R4W. Latitude and longitude for Mline Fill A 
are 38” 51’06”N and 86” 49’23”W. 
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5.1.1.3 Contiguous Property 

Nearby facilities near Mine Fill A include: to the southwest, Mine Fill B; to the west, an 
inert storage area; to the north, the pyrotechnics production; and to the northeast, the 
Supply Department, a restricted explosive area, and high explosive magazines. 

5.1.1.4 Topography 

Mine Fill A occupies approlximately 70 acres of upland area at !NWSCC. Elevations range 
from approximately 745 feet MSL at the northernmost corner of Mine Fill A to 
approximately 725 feet MSL along its western edge. The gentle topography of the mine fill 
is contrasted by the sharp slopes along its eastern, western, and southern boundaries. The 
minimum elevation at the blase of the valleys adjacent to Mine F?ll A is 540 feet MISL. This 
minimum elevation occurs ne,ar the southeast comer of Mine Fill A.. 

5.1.1.5 Surface Drainage and Hydrology 

Surface drainage at Mine Fill A is routed via ditches and culverts to intetrmittent 
drainageways transcending slopes on the eastern and western borders of the Mine Fill. 
Intermittent drainage from t:hese slopes flows into larger intermittent drainageways which 
flow south-southeast into Turkey Creek. Turkey Creek flows south-southwest to merge 
with Boggs Creek which continues south beyond the southern boundary of NWSCC. Boggs 
Creek eventually empties into the East Fork of the White River. 

5.1.1.6 Geology 

The following discussion of soil in Mine Fill A was prepared usimg information obtained 
from the Soil Survev of Martin County. Indiana, prepared by McElrath (1988) and 
published by the SCS of the IJSDA. 

Detailed soil mapping by the USDA shows the area encompassed by Mine Fill A to be the 
Zanesville-Udorthents soil complex. At Mine Fill A, these soils are gently to moderately 
sloping. The Zanesville-Udorthents complex is characterized well drained to moderately 
well-drained soil, which occurs on the’ tops of ridges in upland areas. Udorthents occur in 
areas which have been affected by earthmoving activities. Commonly,, the Zanesville soil 
and Udorthents are so intricately intermixed that separating them is impractical. USCS 
classifications for the upper portions of Zanesville-Udorthents complex soils are clay, silt, 
and sihy clay. At depth, ‘USGS classifications include clay, sandy clay, silty sand, and silty 
gravel. 
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Permeability of the Zanesville-Udorthents complex varies with depth. Zanesville soils are 
moderately permeable above a fragipan, which occurs at a depth of approximately 
27 inches, and slowly permeable in the fragipan. Udorthents are considered-moderately 
permeable. Hydraulic concluctivities reported for the soil complex range from 4.2 x lo-5 to 
1.4 x 10-3 cm/set (McElrath, 1988). Surface runoff is medium for both soil types and along 
with erosion is a significant, concern at Mine Fill A. In areas mapped ‘as covered by these 
soils, depth to bedrock ra:nges from 45 to greater than 6.5 inches. Depth to bedrock is 
generally at the shallower e:nd of this range where earth moving activities have taken place. 

Bedrock 

The bedrock surface beneath Mine Fill A is composed of sandstones, s’hale, and limestone 
of the Pennsylvanian Age Raccoon Group. In areas of lower elevation, eroded by Turkey 
Creek, the bedrock surface is composed of limestones and sandstones of the Mississipran 
Age Stephensport Group (Department of the Army, 1978). 

Detailed information of t.he ‘bedrock geology at Mine Fill A was not found. Water supply 
well W039 is located approximately 2,100 feet west of Mine Fill A, WG39 is a 6-foot deep 
hand dug well (Kent et al., 1972). A geologic log for well W039 was not found but it is not 
thought to have penetrate:d bledrock. 

A lineation study conducted by the U.S. Army Corps of Engineers, St. Louis (undated), 
showed two lineations to be present in the vicinity of Mine Fil.1 A. These north-south 
trending lineauons occur west and east of Mine Fill A. Lineations are interpreted from 
aerial photographs and indicate the potential presence of structural geologic controls. 
Structural geologic contro:ls include features such as faults, joints, foliation, and bedding 
planes. Lineations were not field verified. 

5.1.1.7 Hydrogeology 

Regional hydrogeology off NWSCC was presented in Section 2. Information specific to the 
hydrogeology of Mine Fill A was not found. Sampling was conducted an well W039 (Kent 
et al., 1972), however, depths to water were not recorded.. It is assumed that the water 
table is present above a depth of 6 feet (total depth of W039) since a groundwater sample 
was recovered. The absence of boring information and water level data in the area 
precludes hydrogeologic interpretation. 

5.12 Spills or Releaq 

The major sources of contamination from Mine Fill A are from washdown operations and 
through the exhaust ventilation system. In the past, the exhaust system released explosive 
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dust that settled on the wolfs of the buildings adjacent to the facilities.. Reportedly, an 
explosive dust layer accumula.ted on the roof and would require hosing down once a week. 
The explosive dus,t would be washed onto the surrounding ground. The wash water ran 
into ditches, Turkey Creek, and eventually Boggs Creek and off-station.. Estimates of dust 
through the exhaust system was approximately 40,000 pounds per year (~NEESA, 1983). 
Documented evidence (see Section 5.3.2) shows significant contamination in the Mine Fill 
area. The contaminants identified include TNT, RDX, and HMX.. 

A detailed history of wast:ewater handling at Mine Fill A, prior to installation of the 
wastewater treatment systern, is unknown. However, wastewater was discharged to surface 
drainage before 1982 when a ‘treatment facility was completed. 

Spills which have reportedly occurred in Mine Fill A since 1!$87 art: described below. Spill 
information was obtained from the Navy Environmental Protection Division files. 

1. On April 19, 1989, between 1 and 100 pounds of TNT explo:sive ((flake) powder was 
spilled outside the Building 153 screening room onto the ground1 and concrete pad. 
The powder may al,so have entered an intermittent drainage ditch in the area. The 
area was reportedly cleaned up by Navy personn.el (NWSCC’ Environmental 
Protection Division File! 5090/5.0). 

2. An unknown amount off pink water (TNT-contaminated water) was released at the 
Building 160 treatment plant on June 19, 1989. A pumper truck unloading 
wastewater to the: t:reatment plant from other Mine Fill A. buildings leaked 
wastewater from a discharge valve as it was leaving,. Reddish discoloration was 
observed on the gravel and across the driveway and roadway. No pooled water was 
observed. Contaminated rock was reportedly removed and flashed at the 
ammunition burning ground (NWSCC Environmental Protection Division 
File 5090/5.9.2). 

3. On July 13, 3989, an estimated 20 gallons of pink water was released from ii holding 
tank at Building 15l. The tank reportedly overflowed when heavy rains caused an 
automatic sump pump to be activated. The pink water flowed in an L-shaped pattern 
from the holding ,tanlk to a low spot where it puddled, covering approximately 
1,200 square feet. The pink water was collected by a pumper truck. Seepage was 
collected in a plastic-lined pit and the area was flushed with approximately 
3,000 gallons of clean water (NWSCC Environmenta. .Pr,nte:ction IDivision 
File 5090/4.9.8.3:). A similar release previously occurred in May ‘1984 (NWSCC 
Environmental Protection Division File 5090/5.9.2). 

4. On July 1.9, 1989, another release of pink water from the Building ‘151 holding tank 
occurred. It was concluded that releases of this type have r’egularly occurred at this 
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tank. An electrical re:lay switch has been installed to shut the sump pump off when 
the holding tank appmaches capacity (NWSCC Environmental Protection Division 
File 5090/5.9.2). 

5. Approximately 50 galllons of pink water were released on August 8#, 1989, when a pipe 
joint failed on the explosive wastewater transfer line from Building 152 to a railroad 
tank car. The transfe:r line valve was immediately clos’ed. Contaminated gravel and 
soil were excavated to a l-foot depth over the 40 square foot spill area. The 
excavated materials were reportedly flashed at the ammunition burning ground and 
disposed of as hazard,ous waste (NWSCC Environmental Protection Division 
File 509Oj5.4). 

6. On October 16, 1989, an undetermined amount of pink water was released from the 
demilitarization operations in Building 160. A hot water tap was inadvertently left on 
inside Building 160 four days beforehand. Water flowed to contaminant sumps at 
Building 3110, filled them, and then began filling th.e below-ground pump room. 
Water eventually filleid the pump room and flowed out of thle building door, Water 
which flowed out of the door was unrecoverable. Spill information provided did not 
specify why the pink water which flowed out the door was unrecoverable. It is 
assumed that the water leached into the soil or was collected and transported from 
the area via surface drainage. Samples were taken from the pump room basement 
and a nearby ditch. The samples contained HMX (0.32 ancll 0.1’11 ppm), RDX (4.46 
and 1.36 ppm), and1 TNT (6.12 and 1.55 ppm) (NWSCC Environmental Protectron 
Division File 5090/5; ,9.2,). 

7. An explosive powder container was dumped over, spilling powder in the tunnel area 
by Building 152 on June 25, ‘1991. The powder was pi.ck#ed up and residue was 
flushed back int.o Eluilding 152. Reportedly, no powdelr was released to the 
environment (NWSCC IEnvironmental Protection Division Fille 5090/5.9.1). 

8. On July 15, 1991, 40 gallons of pink water were released near the Building 152 
wastewater collection tank. An operator turned on the pumps not knowing the 
receiving railroad tadk car was not in place:. The spill.ed :pin,k wa.ter flowed into the 
gravel between the railroad tracks. No cleanup actions were taken since the area is 
considered contaminated and scheduled for cleanup under the Installation 
Restoration Prograrn (NWSCC Environmental Protection Division File 5090/5.9.1). 

5.13 @vnershiD and History 

In September 1942, the Mine Fill A complex began production with the cast loading (melt 
pouring of explosives) of de:pth charge bombs. Numerous othe:r items have also been 
produced at Mine Fill A. AL partial list and production totals of items during World War II 
are listed below (NEES4, 1983). 
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Total 
Production 

4-in. 5 Rocket He:ads 963,000 
5-m Rocket Heaids, 570,000 
Depth Charges 134,000 
Projector Charge,r 364,000 
3-m/50 Ammunition 540,000 

The area was utilized durmg ,the Korean War when aerial de,pth balmbs were loaded by the 
Army with TNT, and later HBX. Prior to 1957, when the Navy decided to load its own low 
drag bombs, these were the only bombs loaded here. Up to that ti.me, the Army had 
loaded all bombs. 

Prior to the Southeast Asia conflict, Mine Fill A had the capab.ility of handling TNT only. 
During the Vietnam War, the mine filling complex (both A and B) manufactured over 
6000,000 bombs. Types of explosives processed included TNT, Comp B, H-6, Tritanol, and 
Minol (NEESA, 1983). 

The Mine Fill A produc,tion facilities were inactive for a period aft’er the close of the 
Southeast Asia conflict. A wet scrubber exhaust ventilation system and a contaminated 
water collection system ,for the production line at Mine Fill A were installed in the late 
1970s. Mine Fill A houses a steamout/washout demilitarization system in Building 160, 
which reportedly started in 1!$69. The demilitarization facility was modified in 1982 with a 
water ‘treatment system to eliminate effluent pollutants. The exhaust systems built for 
Building 160 in the 1970s are housed in Buildings 160 and 3111. The pa:rticulate abatement 
program consists of six independent exhaust systems consisting of a.n exhaust hood over the 
specific processes in Building 160, connecting ductwork, and a scrubber mith a blower and 
exhaust stack in Building 3 111 (Department of the Navy, 1984:). 

Currently, mines and bolmbs are loaded with explosives, and munitions items are 
demilitarized at this site. ‘IYhe: bomb-mine loading process is detailed in Section 5.4.1. 

In 1987, Building 151 was reportedly retrofitted to fill 40,000-pound shock charges because 
the casings were too large tal be loaded in Building 151. The floor drains in Building 15 1 
were consequently connecte:d to an aboveground holding tank. 

Heat necessary for the various melting and steamout operations c(onducted in Mine Fill A 
is provided by steam. ‘The steam is generated by boilers which bum No,, 2 fuel oil. The 
boilers are located in Building 150 outside of Mine Fill A. 
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5.1.4 Waste Descriptioms 

Buildings 153 and 158 house explosive powders such as ‘TNT. Wastewater from 
Building 153 was previously dlischarged to surface drainage. The railroad lines by the box 
houses, the shaker rooms, and magazines were hosed down once per day. Also prior to 
installation of the particulate abatement system, explosive waters were hosed off the roofs 
once a week. The rinsewater was not collected or treated. As described above, waste 
rinsewater contaminated with TNT, RDX, and HMX is now collected and treated via 
carbon adsorption, and treated wastewater is discharged to the sanitary sewer system under 
an NPDES permit. The drainage lines from the buildings, however, have a bypass switch 
so water can be directly released to a drainage ditch. Since 1,982!. slludges generated by this 
treatment are taken to the ~4rnmunitions Burning Ground. Aluminum Ipowder is stored in 
Building 2714 and :is used in load and fill operations. The railroad areas, where bombs and 
explosives are unloaded, drain to the surface water system. 

PERMITS 

Five paint booths in Mine Fill A are authorized to operate under Operation Permit 
Identification No. 51-05-88-0028, Indiana Air Pollution Control Board, 1985. These paint 
booths are located in Building 155 and are equipped with dry filters for particulate control. 
This permit expired on May 1, 1988. The specified painting activities, however, are allowed 
to continue operation because the state has not acted upon new a:pplic.ations submitted in 
1988. 

Other operations in Mine Fill A were registered by the Indiana Department of 
Enviromental Management in 1987. These activities were: 1) the screening and weighing 
of aluminum powder in Building 2714, 2) the screening am3 we:ighing of TNT in 
Building 153, 3) Tritanol melt, mix, and pour activities in Building ‘155, and 4) asphalt 
coating of bombskins in Building 155. Grit blasting activities in Building 455 were exempt 
from registration and permitting. 

54.2 Groundwater 

The Navy stated that no special groundwater permits were require ’ ‘7r operations at Mine 
FiIl A (NWSCC, 1991a). 

5.2.3 Surface Water 

Outfall 301, located at the demilitarization wastewater treatment facility in Mine Fill A, is 
monitored under NWSCC’s current NPDES permit. 
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52.4 $oiJ 

According to a Navy representative (1991a), no soil permits are required for operations at 
Mine Fill A. 

5.3 EXISTING DATA. ASSESSMENT 

5.3.1 Monitorine Devicce_s 

No permanent monitoring (devices are located in Mine Fill A. However, an outfall located 
at Building 3 110 is regularly monitored and other samples have been periodically collected 
and analyzed. The data are: discussed below. 

5.3.2 Analvtical Data 

Surface water and effluent collected at various times around the mine fill area reveal a 
degree of explosives contamination. Some data are presented in Table 5-,l, 

In 1979, a combined water quahty engineering and biological study was performed by the 
U.S. Army Environmental Hygiene Agency (AEHA) (Department of the Army, 1980). 
The AEHA study was conducted to characterize wastewaters from industrial operations 
and to determine the biological impact of discharges upon receiving streams. Water and 
sediment samples were collected from the two major drainage chalnnels which carry runoff 
from Mine Fill A to Turk.e:y Creek. The samples were collected from storm ditches at 
considerable distances frolm the facilities. The sample from the east ditch was collected 
approximately 1,300 feet ealst-southeast of Building 151, and the sample from the west ditch 
was taken approximately 2,800 feet south of Building 151 (estimated from figures in the 
AEHA study). Surface warter sample locations are presented in .,4ppendix H. Significant 
dilution of wastewater is probable. A sample was also collected from the recently 
completed scrubber wastewater collection basin (which has never been used). Data for the 
aqueous samples are presented in Table 5-l. TNT and RDX were not detected in 
sediment samples. HMX was detected in sediment in the 1 ppm r.;ange (Department of the 
Army, 1980). 

As part of a 1980 design analysis for waste treatment facilities, Building 160 effluent quality 
was estimated. The estimates are presented in Table 5-2. As the table shows, the influent 
to the then-proposed treatment facility had a very high explosive (i.e., nitrobody) content. 

Under the NPDES permit, the outfall carrying effluent from the wastewater ‘treatment 
facility (Outfall 301) is regularfy monitored for oil and grease content, nitrate content, and 
total explosives concentration. The only discharge limit exceeded since December 1986 is 
the total explosives con.ce:ntrations. These exceedances are listed in Table 5-3. 
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DISCHARGE/DRAINAGE ANALYTICAL RESULTS 
MINEFILL A 

Nwscc 
CRANE, INDIANA 

AUGUST 1992 

C,oncentrations. mn/‘l 

1972 Samples (average concentrations) 

Demil (Bldg 160) Effluent 
Ground Runoff (From Bldg 157) 
Plant (Bldg 152) Effluent 

1979 SamDIes 

East Ditch (No. 1:) 
West Dsitch (No. 2) 
Sediment Pond2 

5.8 
0.175 
27.9 

< 0.005 ‘C IO.02 co.1 
c 0.005 0.t 1s 0.1-0.5 
< 0.005 qc 10.02 CO.1 

1991 Driiing Water Health Advisories3 

lo-kg Child One Day 0.02. I). # 5 
IO-kg Child Ten Day 0.02 I). /1 5 
lo-kg Child Longer Term 0.02, 1). // 5 

70&g Adult Longer-Term 0.02. I I.4 20 
70&g Adult Lifetime 0.002 0.I002 0.4 
70-kg Adult low4 Cancer Risk 0.1 0.1:13 -- 

NOTE: 

1 Samples were collected from storm ditches at considerable distances from the facilities. Significant dilution 
of wastewater is anticipated. 

2 Aqueous sample from wastewater collection basin. The basin had not been used prior to or during samples. 

3 USEPG, 1991. 

sources: Kent et al., 1973. 
Department of the Army, 1980. 

FtP/6EMRF/AA3 
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TABLE 5-2 

ESTIMATES OF BUILDING 160 TREATMENT FACIL.JTY 
INFLUENT AND EFFLUENT QUALITY, 1980 

MINE FILL A 
Nwscc 

CRANE, INDIANA 
AUGUST 1.992 

Parameter 

Total Solids, mg/l 
Dissolved Solids, mg/l 
Suspended Solids, mg/l 
Chlorides, mg/l 
Temperatures, a F 
Oil & Grease, mg/‘l 
Wax, q/l 
Nitrobodies, mg/l 

pH Range 

Influent 
Average MaxGnllm 

1,750 6,875 
2,250 4,875 

500 2,000 
100 1,240 
140 170 
20 loo 
:30 l,ooo 

2,ooo 3,875 

Effluent to Sewer 
AveraKv Maximum 

2102 2,005 
2100 2,000 

2 5 
1 loo 1,240 
701 80 
3 5 
0 0 
LO 1.0 

6.5 to 8.0 

Source: MHSM, 1980. 

RF/6EMKF/AA3 
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TABLE 5-3 

OUTFALL 301 DISCHARGE EXCEEDANCES 
DE:CEMBER 1986 THROUGH JUNE 1991 

MINE FILL A 
Nwscc 

CRANE, INDIANA 
AUGUST 1992 

Date Concentration of Total Exulosives (opm)l 

1 l-,13-89 4.46 
10-23-89 3.41 

l 10-31-89 3.44 
09-06-89 2.62 

INPDES Discharge Limit is 2 ppm total explosives. 

Source: INWSCC laboratory reports for State of Indiana NPDES 
P~ermit No. IN0021539. 
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In 1972, an open well (WO3’9) west of Mine Fill A (location: Z-22) was sampled. The well 
depth was 6 feet. Analytical d.ata for the 1972 sampling event, presented in Table 5-4, show 
no explosive pollution. Groundwater flowing beneath Mine Fill A, however, may not 
migrate directly west towards ‘W039. 

The IAS recommended that eight core soil samples be collected in Mine Fill A and 
analyzed for explosive compounds. In 1985, four soil samples were collected from around 
Building 153, and three soil samples were collected around Building 158. Both buildings 
are use.d for box emptying. The sample results are presented in Table S-5. The results 
indicate “hot spot” (het.ero;geneous) distribution of explosive contaminants around both 
buildings. The highest concentrations were detected in sample MFA-2,, collected near 
Building 153. A sample localtion sketch, provided by the Navy, is included in Appendix I. 

Also in 1985, a soil sample was collected from the area around Building lf59. The sample 
was tested using the EP Toxicity Test for the susceptibility for contaminants to leach. The 
sample results (metals, cyanide, methylene chloride, and PCBs) are all below t.he 1990 
TCLP Action Levels. 

During August 1989, a sample of Building 151 wastewater was collected and analyzed. This 
building had reportedly been retrofitted in 1987 to fill 40,000-pound shock. charges. The 
sample contained 0.314 ppm HMX, 4.20 ppm RDX, and 124.23 ppm TNT (NWSCC 
Environmental Protection Division File 5090/4.9.8.3). 

In May of this year (1991), a wastewater sample was collected from a tetrytol steamout 
operation that went on-line in Building 160 at the end of the month. The sample was 
collected to determine if the existing carbon treatment system could effectively treat the 
new waste stream. The steamout solution contained 77 ppm tetryl amd 2.37 ppm TNT” 

Fifteen samples of Building 160 scrubber blowdown were collected and analyzed for TNT 
at an unknown date. The samples contained levels of TNT ranging from 284.3 ppm to 
555 ppm with an average concentration of 420.7 ppm. 

In 1984, a stationary Air Pollution Source Assessment was performed on the exhaust 
systems Nos. 1 and 6 of the Building 160 demilitarization waste treatment facility 
(Department of the Navy,, 1984). The results of this test are presented in Table ‘s-6. The 
particulate and visible emissions from both systems, as tested, were: in compliance with the 
applicable Indiana Air Pollution Control Board Standards. 

5.3.3 Migration PathwaydImDacts 

Migration pathways historic,ally existing at Mine Fill A include air, surface water, and 
groundwater. Air is considered a contaminant migration pathway since, prior to the 
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Parameter 

PH 
Turbidity 
Total Suspended Solids 
Settleable Solids 
Total Dissolved Solids 
COD 
Oil and Grease 
N-Ammonia 
N-Nitrate 
N-Nitrite 
Total N (Kjeldahl) 
Total Phosphorus 
Chloride 
Cadmium 
Calcium 
Chromium 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Potassium 
Silver 
Sodium 
ZillC 

Total Coliform 
Fecal Coliform 

RDX 
HMX 

EPA IL) No,. IF5 170 023 498 
NWSCC EMR 
August 1992 

TABLE 5-4 

AN.ALYTICAL RESULTS FOR WO39,1972 
(WEST Og;CN$ FILL A) 

CRANE, INDIANA 
AUGUST 1992 

su 
JTU 
mg/l 
mg/l 
Wl 
w/l 
w/l 
4 
mdl 
41 
WI 
41 
w/l 
mg/l 
w/l 
w/l 
Wl 
mg/l 
w/l 
mg/l 
mg/l 
w/l 
mg/l 
w/l 
w/l 
mdl 
MPN 
MPN 
w/l 
mg/l 
mf3/1 

Results 

7.0 
52.0 
28.0 
24.0 
205.0 
18.0 
68.0 

3.91. 
0.00 

0.135 
5.7 
0.00 

0.0 
0.0 
lo.;! 

3.7 
1.16 

42.0 
0.4 

0.0 
0.0 
0.0 

Federal Drinking 
Water Maximum 

C’ontaminant Level1 

6.5 - 8.52 
PS 

So02 

10 
1 
10 

0.005 

0.1 
x.33 
0.32 

o.oos3 

0.052 
0.002 

0.102 

52 
4 

0.1s 
0.035 
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TABLE 5-4 (Continued) 

ANALYTICAL RESULTS FOR W039, I972 
(WEST O$;Cy FILL A) 

CRANE, INDIANA 
AUGUST 1992 

NOTE: 

SU = Standard Units. 
JTU = Jackson Turbidity Units.. 
mg/l = Milligrams per liter. 
ug/l = Micrograms per liter. 
MPN =: Most Probable Number. 

1 USEPA, 1Wl. 
2 Secondary MCL. 
3 Proposed MCL. 
4 Nro more than 5% of the samples per month may be positive. For systems 

collecting fewer than 40 samples/month, no more than 1 sample per month 
may be positive. 

5 1991 Drinking Water Health Advisory, 10-d Cancer risk for 70 kg adult. 

PS Performance standard 0.5 1.0 Nephlometric Turbidity Units. 

Source: Kent et al., 1973. 

RPJ6EM RF/AA3 
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Samoles, 

MFA- 1 69 
MFA-2 3,790 
MFA-3 8 
MFA-4 ~3.6 
MFA-5 64 
MFA-7 ~3.6 
MFA-8 5.2 

EPA II) No. INS 170 023 498 
NWSCC EMR 
August 1992 

TABLE 5-5 

SOIL ANALYTICAL RESULTS, 1985 
MINE FILL A 

Nwscc 
CRANE, INDIANA 

AUGUST 1992 

NOTE: 

No data were found for MFA-6. 

Detected Concentrations,q! 

HMX &IUX 

292 2,620 
1,340 15,.3~~0 

908 x,1.50 
64 v4 
99 “?( ‘I6 

c5.0 <72 
52 3°K’ 

Source: Laboratory data sheets provided by NWSCC 
(No accompanying text provided). 
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PARTICULATE EMISSIONS FROM BUILDING 160 
EXHAUST SYSTEMS NOS. 1 AND 6,1984 

MINE FILL A 
Nwscc 

CRANE, INDIANA 
AUGUST 1992 

EPA II> No. INS 170 023 498 
NWSCC EMR 
August 199;! 

TABLE 5-6 

Run 

l-1 

l-2 

l-3 

l-4 

6-l 

6-2 

6-3 

Exhaust System 

Steam Cabinet/ 
Kernelling Machine 

Steam Cabinet/ 
Kernelling Machine 

Steam Cabin%/ 
Kemelling Machine 

Steam Cabinet/ 
Kemelling Machine 

Kettle A 0.00310 0.103 

Kettle A 0.00320 0.106 

Kettle A 0.00299 0.101 

Particulate 
Concentration 

(arIds& 

0.00299 

Particulate: 
Rate of 
Emission 
Measured 

(Ebs/hr~ 

0.0757 

0.00215 0.0487 

0.00542 0.140 

0.00389 0.101 

Process 
Weight 
/lbs ihr ) 

100 

100 

100 

100 

233 

233 

233 

Allowable 
Particulate 
Rate of 
Emission 
(Ibs/hr) 

0.551 

CL551 

0.551 

0.551 

0.970 

(5.970 

i-J.970 

Source: Department of the Nay, 1’984. 

RP/6EMRF/AA3 
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installation of a particulatle abatement system was installed, explosive dust was released 
from building ventilation systems. Explosive dust collected on nearby rooftops and was 
likely blown to other portions of NWSCC. 

Surface water is a migration pathway since explosive dust was washed off roof-tops to the 
surrounding ground. The washdown ran into nearby surface waters. In addition, 
washdown may, have percolated into groundwater. 

Additionally, before installation of the carbon treatment ,system!, wastewater from 
Building 153 was previous:ly discharged to a settling pond. This pond may have been 
unlined, all.owing contaminants to percolate through the vadoise zone and int.o 
groundwater. The wastewater flowed from the pond to the north drain,, potentially further 
contaminating nearby surface waters. 

5.4 UNIT CHARAClWWTICS 

5.4s ODerations 

Mine Fill A is located near the center of NWSCC, east of Highway 45. Mine Fill A can be 
divided into two halves along a central east-west line. Manufacturing/processing 
operations and facilities in each half are identical. Mine Fill A began operations when 
NWSCC was commissiclned in December 1941. Mine Fill A continued to produce 
ordnance until 1975 when production in Mine Fill A was suspe.nded. Production was 
resumed in 1980 and the Mjine Fill is considered active today. 

Mine Fill A has historically been used to manufacture mines, depth charges, rocket heads, 
aerial bombs, and projectiles. Most recently, Mine Fill A has been used in the production 
of 2,000-pound aerial bombs. During the SWMU reconnaissances on August 27 to 29, and 
September 5 to 6!, 1991, Mi:ne Fill A was active, but between bomb production runs. In 
addition to production, demilitarization activities take place at Bulilding 160 located within 
Mine Fill A. Engineering :features, however, to control or elimin(ate emissions to the air, 
water and soil, have been added and modified at the facility throug:hout its life. 

The following bomb-mine lloading process description references the activities and facilities 
in the southern half of Mine Fill A. Similar activities and facilities occur in the northern 
half of Mine Fill A. Since Mtine Fill A is e-?+Glar to Mine Fill B, the processes occurring at 
Mine Fill A are considered to be similar to those which occurred at Mine Fill B while it 
was actively i.nvolved in mine/bomb production. 

The details of processing a.t Mine Fill A-South were obtained using information obtained 
from review of Standard CJperating Procedures (SOPS) and the interview with a former 
worker (NWSCC, 199X) on the Mine Fill A production line. The SOP and the personal 
interview outlined the step:; involved in the production of the 2,,000-pound aerial bomb 
most recently produced a’t Mine Fill A. 
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Bomb production begins with inert preparation of bomb casing. Inert preparation takes 
place in Building 155, the Empty Mine Storage Building. Bomb casings are received from 
the supplier and stored prior to pro.duction in Building 155. Casings selected for 
production are first inspected for defects and prepared for blot melt application in 
Building 155. Preparation includes removing all plugs and shipping features from the 
bomb shell. Next the interior of the bomb shell is cleaned with solvents to remove 
materials that may inhibit adherence of the “hot melt” mix to the interior of the bomb. The 
bomb shell is then moved to the hot melt fill station of process control area in Building 155. 
At this, location, the “ho,t melt,” a bituminous asphalt-type compound, is applied to the 
interior of the bomb and allowed to drain. Following application O,IE the hon. melt, the bomb 
casing is moved to the grit blast chamber where the exterior of the bomb casing is cleaned 
with solvents to remove excess hot melt compounds. If necessary, the bomb casing is then 
grit blasted to prepare the metal for painting. 

After preparation, some blom‘b casings are moved to the painting booth in I3uilding 155 and 
painted. Other bombs are colvered v$th a thermal coating called A.VCO which is known to 
have previously contained asbestos. AVCO no longer contains asbestos, After painting 
and any additional touch-up or detail work, the bomb casing is allowed to cure. Once the 
prepared and painted bomb casing has cured, it is loaded onto pouring cars and moved to 
the loading process area or :sent to storage. 

Explos:ive preparation and bomb casing preparation are conducted simultaneously during 
bomb production runs. The following steps detail the procedures followed in the 
preparation of explosives. First, explosives are brought in by rail ca1.r to explosives receiving 
building, Building 154, which is used as a temporary magazine. Explosives are taken from 
Building 154 to the box emptying building, Building 153. Boxes of explosives are emptied 
and the explosives are sifted and scanned with m.agnets to remove any metallic fragments. 
Used explosive shipping containers are placed on conveyors at the ends of the box 
emptying building which transport them to one of two storage bins (box house) adjacent to 
the box emptying buillding. Discarded containers rema:in in these storage bins 
(Buildings 2193 and 2195:) until they are removed for disposal in areas outside of the Mine 
Fill. 

After the explosives are: sifted and scanned for metals, they are poured into covered 
containers and sent by conveyor to the powdered metal storage building (Building 2714) 
where specified quantities of metals, i.e., aluminum or other materials, are added as 
required for the explosive being manufactured. After ir + . --pdients are added and the cover 
replace& the containers continue to move along the conveyor line to the upper level of the 
bomb-mine fill building (Building 152). In the upper level of Building 152, containers 
carrying explosive ingredients are emptied into a melting kettle. The :ingredients in the 
kettle are heated to a molten state at a temperature range of 190 tell 203 degrees. 
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Prepared bomb casings are ,transported from the preparation area or storage area by rail 
car to the lower level of B,uilding 152, the mine-bomb fill building. Molten explosives are 
poured from the upper level of Building 152 into the empty bomb casings below. After 
filling, bombs are transported by rail to the cooling and t’emporary storage area 
(Building 151). After cooling, void space left in the cooling explosive is filled and the bomb 
is sealed. After sealing, bombs undergo final quality assurance testing and inspection. 
Repairs, if necessary, are d.one prior to shipping the bombs to storage or into service. 
Between 85 and 120 2,OOOpound bombs are produced during a lo-hour shift. 

Five paint booths in Building 155 are used to prepare the bomb casings. The 1983 pert-nit 
applications submitted to t.he Indiana Air Pollution Control Board revealed the following 
information: 1) two of the booths apply an intumescent coating which contain 5 percent 
toluene by weight, 2) one, booth applies polyurethane containing 20 percent toluene, and 3) 
two booths apply an enamel coating which contains 37 percent naphtha by weight.. In 1982, 
approximately 51,300 gallons, intumescent coating material, 13,900 gallons polyurethane, and 
400 gallons enamel were used. Solvents are used to clean up the Building 155 painting 
equipment. Approximately 100 gallons methyl ethyl ketone:, 2:OO gallons toluene, and 
50 gallons naphtha are used annually for cleaning. The asphaltic ‘bomb coating material is 
a mixture of wax, bituminous asphalt, and bituminous oil. Speci.fically, the mixture, contains 
7 percent No. 225 melt point wax (N,N-ethylene bis-stearamide:), 74.4 percent bituminous 
asphalt, and 18.6 percent bituminous oil (microcrystalline wax). The material is stockpiled 
outside prior to use and approximately 170 ,pounds per hour of this material is used during 
coating operations. 

Demilitarization of warbleads is accomplished by a steam-out and flaking process in 
Building 160. The flaking process is used to reclaim TNT from mines or depth charges. 
The steamout process is used to remove H-6, HBX, Tritanol, and Composition B from 
various munitions. Also, a new tetrytol (TNT and Tetryl) steamout operation started 
May 30, 1991. Two different methods of demilitarization operatioms are conducted at 
NWSCC. One is a steaxn or water-washout and the other is incineration,. The washout 
method utilizes a stainless steel probe connected to a steam hne. The probe is inserted 
into the warhead to meIt out the contents. Melted ammomum :nitrate powder was 
reportedly turned into pellets and sold as fertilizer. Remaining explosive debris is then 
steamed out of the casing and the contents are sluiced to a catch pan. The water is drained 
from the catch pan to an ~aluminum holding pan. This aluminum pan is emptied several 
times per sh.ift into a floor drain from which the water flows into1 a portable baffled tank. 
Overflow from the baffleld tank presently flows via floor drains to an existing closed pit 
outside the building. The TNT left in the catch :pan is placed in the TNT flaker where it is 
packaged for shipment t’o a storage magazine. The residual TNT solids recovered in the 
aluminum pan and baffled tank are collected and disposed of ;at: t::he open burning area or 
demolition area. 
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Other warheads are demilitarized in a similar manner, with the steamed-out contents being 
sluiced to a kettle where the explosives are separated from water. The explosives are sent 
to the open burning area or the demolition area. The water removed from the kettle flows 
by gravity to the same aluminum pans used in the TNT operations. 

Wastewater from air poIlu.tion abatement scrubbers within Mine: Fill A is collected and 
stored in sumps. These sum.ps are periodically pumped. Pumped wastewater is transported 
to Building 3110 or the Rockeye Facility for treatment., 

As previously mentioned, a wastewater treatment facility was completed in 1982, 
Reportedly, the facility wals not actually brought on-line unti.1 1986 or 1987 (NWSCC, 
1991d). The pollution albatement project for Mine Fill A operations included a 
documentation of flow ra.tr: estimates (MSHM, 1980). Fo:r Eiuilding 160, a. flow of 
2,630 gallons of wastewater was estimated for an 8-hour shift. Average daily flow rate of 
45,000 gallons for Building 160 and 20,000 gallons for Building 1X! were estimated during 
the Pilot Test Program (K,ent et al., 1973). 

The wastewater treatment system consists of collection sumps and four car’bon adsorption 
columns for treatment of Iexplosive contaminated rinse waters. The sludge is collected 
from t.he sumps and ta.klen to the Ammunition Burning Grounds for treatment. 
Contaminated water is currently held in holding tanks and tank cars (depending upon the 
origin) prior to treatment. After treatment, the wastewater is tested for explosives. If the 
explosive compound concentration is less than 2 ppm, the water is dumped into the sanitary 
sewer. If the concentration is greater than 2 ppm, then the carbon columns are changed 
and th.e water is run through the treatment system again. The columns are changed 
approximately once a month. 

The 1983 projected usage of the Building 160 demilitarization operations, contained in the 
1983 Operation Permit Application, was 24 hours per day, 5 days per week, 26 weeks per 
year. Other Mine Fill A activities were registered, permitted, or exempted to operate 
10 hours per day, 4 days per week, 52 weeks per year. 

5.42 Observations 

During the unit inspection, the southern half of Mine Fill A w,as viewed. Conditions 
observed in this area are considered to be similar to those present in the northern half of 
Mine Fill A. 

Engineering features at the: explosives receiving building (154) and box emptying building 
or shaker house (153) include a concrete pad along the rail line in the unloading area. 
Drains are present at all four corners of the pad. Staining was nloted in low spots on the 
pad. Drains at the south end of the pad appeared to drain :intol a surface drainage system. 
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A dram at the northeast end of the pad appeared to drain into a piping network connected 
to a containment tank. Enroute, however, piping connected to a manhole containing a 
valve. It appeared that this, valve could be adjusted to route water to the containment tank 
or divert north into another pipeline discharging to a drainage ditch. The unloading area is 
periodically washed to clea:r away explosive dust which presents a health and safety hazard. 
A review of plan sheets with information on sewer connections at Mine Fill A was 
conducted. Drawings prepared in 1941 show no sewers or drains present in the concrete 
railroad unloading area.. A. single 6-inch vitrified clay pipe (VCP) sewer line is shown 
carrying wastes northwest. A plan sheet dated 1953 diagrams the same information as 
shown on the 1941 plan, however, the 6-inch VCP line e:xtending from Building 153 is 
connected to a subsurface sewer system. 

A drawing approved September 24, 1990, and entitled Hold,ing, Tank Building 153 Site 
Plan, lspecifies details for reconditioning of the concrete swale (gutter) in the railroad 
unloading area. This swale Ileads to an existing catch basin/drain ad the northeast corner of 
the concrete unloading ama. Plans further show piping to a 3-way ball valve (see 
Appendix D) which diverts drain water to either a new concrete containment tank detailed 
on the plan sheet or a pipeline discharging to a drainage ditc:h. 

Improvements to contain drainage from the concrete loading area were not made until 
1990. Therefore, it was concluded that prior to 1990, drainage: from the loading area was 
discharged directly to surface drainageways. 

Red-pink colored water ‘was observed puddled on the c0ncret.e near Building 1.53 during 
the unit inspection. Soils adjacent to the explosive receiving building, box emptying 
building, and storage bins for emptied explosive boxes (Buildings 2793 and 2195) were 
visibly stressed and almost. void of vegetation in areas (see Appendix D). It is reported that 
prior to the installation of scrubbers, up to 40,000 pounds of e.xplosive dust was vented to 
the roof of box emptying houses (NEESA, 1983). Explosive dust was washed off the roofs 
with water and onto adjaclent soils. The open conveyor line for carrying, empty explosive 
boxes to the empty box storage bin allowed explosive dusts #and residues left in the 
containers to escape t:o the environment. The storage bins are constructed of spaced 
wooden planks which allow the wind and precipitation to carry residues from the 
containers to the adjacent soil and drainageways. 

Scrubbers added in the late 11970s now cleanse air vented from the box emptying house. An 
Environmental Division staff member (1991e) stated water used in the scrubbers is 
conveyed to containment amas and later treated at either the Rolckeye Treatment Facility 
or Building 3 110 Treatmen.t Facility in Mine Fill A. 
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The conveyors used to transport containers of explosives from ,the box emptying house to 
the melt room of the Mine Filling Building (Building 152) are cove:red. However, the area 
beneath the slotted conveyor belt is open. Explosive residues on the outside of containers 
or the conveyor belt are able to fall to the ground below. More:over, containers on the 
conveyor may have tipped and spilled substantial quantities of explosives. Other concerns 
include the presence of stains resulting from lubrication of the ctonveyor system. These 
stains are especially obvious near the box emptying building end of the conveyor system. 
See Appendix D for photograph. 

Stains were obvious on the concrete below at the Bomb-Mine Filling IBuilding end of the 
conveyor (Building 152). In addition, a chute had been constructed to catch spillage at the 
end of the conveyor. This chute emptied into a 30-gallon drum. A grate-covered concrete 
drainage basin was located directly beneath the 30-gallon drum. The grated basin extended 
around the base of the Bomb-Mine Fill Building. Water from either precipitation or 
rinsing of the Bomb-Mine Fill Building collects in this basin .and is carried to a settling 
basin. Reportedly, a valve at the end of the sump is in place toI prevent surface discharge. 
A pump is in place to pump the contents to a rail car (NWSCC, 11991le). 

Bomb shells are prepared in the empty Mine Storage Building (Building 155). Preparation 
of bomb shells was discussed previously. Materials used in bombshell preparation include 
paints, solvents, asphalt (hot melt) materials, and grit blasting materials. These materials 
are stored at Building 155; olr in buildings nearby. 

During the SWMU reconnaissance staining was noted on the ground around the paint 
locker (Building 196) located south of Building 155 (see Appendix I,), Stains were 
apparently the result of spilled liquids. Runoff from these areas was collected in a grated 
drainage basin which discharged to surface drainage ditches. 

East of the paint locker is a small building called the Filter Building (Building 2960) 
thought to contain comp:ressors. A small opening at the base of IBuilding 2960’s east wall 
was used to drain liquids’ from the building. Liquids including oils and compressor fluids 
were being piped or flowin,g freely from this opening. The wall around to the opening and 
soils in the adjacent a.re:a were extensively stained with an oil-like substance and oily 
products were puddled in areas (see Appendix D). Runoff from this area is collected in a 
grated basin and piped towards the east. The discharge point of runoff collected from this 
area is unknown. 

Preparation operations irtside Building 155 include painting anid hot melt applications. 
Vapors and particulates’ resulting from these processes were vented to the atmosphere 
without control prior to the l,ate 1970s. Scrubbers were added to control releases of vapors 
and particulates to the at,mlosphere. 
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Also noted during the unit inspection of Mine Fill A was a spill of bituminous liquid 
around a utility pole south of Building 196. This spill covered an area approximately 
10 feet: in diameter and continued 1.5 feet up the side of the adjalcent enclosed Mine Fill 
Production line (see Appendix D). Environmental Protection Division staff indicated that 
this was a contractor spill. In addition, stock piles of “hot melt” ma.terials left exposed were 
in poor condition. Fragments of the hot melt mix had apparently melted on the ground 
surface. 

Conditions on the north polrtion of Mine Fill A are assumed to be similar since operations 
are identical to the southern .half. 

54.3 Maintenance and schedules 

Information on maintenance: activities including inspections and lscheduling was obtained 
from file information and a personal interview with a former longtime NWSCC empIoyee 
(1991f) who worked at Mine Fill A from 1965 through 1969. 

Maintenance at Mine Fill A included hosing down of the railroad track unloading area 
near the box emptying house. This area was rinsed with water at least once per day to 
prevent an accidental explosion resulting from ignition of explosive dust in the area. 
Rinsing was required prior to moving rail cars in the area;, thi.s may have occurred more 
than cmce per day. Add:i,tionally, rinse water draining from the loading pad is diverted to 
catch basins, and prior to 1990, discharged di.rectly to surface drainage as previously 
discussed. 

The roof of the box emptying houses were previously reported to collect a large quantity of 
explosive dust (up to 40,000 pounds per year as reported in NEEISA, 1983) as a result of 
venting of screening activities inside. To minimize the potential of a.ccidental explosion, 
the roof and area around the box emptying buildings were rinsed with water to remove 
explosive dust. Rinse water was discharged directly to the ground surface. The need for 
this type of rinsing was eliminated in the late 1970s when scrubbers were added to the stack 
vents. 

Facilities in the melt and pour room of the bomb-mine fill building;, were periodically rinsed 
with water to minimize the potential for an accidental explosion. It is assumed that rinsing 
operations were complete:d on a schedule similar to that for the box emptying building. 
Water used during the wash down of the bomb-mine fill building i,s collected blr 5~ series of 
drainage basins and routed to a settling basin. Settling basins were potentially constructed 
with gravel bottoms. A wokrk order dated May 27, 1987, reques#ts that the conditions of 
basins be checked and coustruction materials con&med. No follow-up report on this work 
order was found. Other work orders, memoranda, and inspection sheets note cracks in the 
drainage systems and containment basins at Buildings 152 and 153. Documents confirming 
repairs at these locations could not be located. 
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Containment and settling sumps/pits were periodically drained and cleaned. Solids or 
sludges present in the pits were removed and sent to the Ammunition Burning Grounds for 
disposal. Schedules of inspeztions and cleanings for Mine Fill A sumps and containment 
basins could not be determined from available records. 

Kettles used to melt explosives were reportedly cleaned once l:,er week. The cleaning 
process involved boiling water in the kettles to remove explosive residues,, After cleaning, 
cleaning water was conveyed. from the building through a network;: of troughs and pits and 
discharged to the environment. The waste water drainage network was concrete lined. 

Additional maintenance included periodic cleaning of mine cars and loading racks used to 
transport bombs and materials on the production line. These carts were cleaned in a 
washing area in Building 1.55. Notes of a meeting discussing updates to r:ake place at the 
south end of Mine Fill A d(ated March 9, 1987, (NWSCC, 1987) discusses i,mprovements to 
the production car cleaning area. Improvements include: closing off car washdown pit 
drains so contaminated water will not discharge to the ground,, In,r;te;,id, water will be 
collect.ed and hauled to a treatment facility. 

Wastewaters held in containment structures or collected along the production line, which 
are potentially contaminated with explosives, have been transferred to a railroad tanker car 
for storage and shipment to wastewater treatment facilities at Building 3 110 (in Mine 
Fill A) or the Rockeye Treat.ment Facility since 1980. Spills associated1 with the transfer to 
and storage of pink water in the railroad tanker have periodicallly occurred. Spills and 
releases were discussed in a preceding section of this section. Prior to 1980, wastewaters 
were .pumped and transported for treatment from individual containment structures, 
discarded in the sanitary :se‘wler, or discharged to the environment. 

Treatment of explosive-contaminated wastewaters at Buildi:ng 3110 was initiated 4 or 
5 years ago (INWSCC, 1991a and 1991d). Prior to this time, wastewater was shipped to the 
Rockeye Treatment Facility. Treatment at Building 3 110 involves filtering and carbon 
sorption. Facilities at the plant include filters, carbon columns, alnd four concrete sumps. 
The four concrete sumps are used to hold water during various phases of the treatment 
process. 

Concrete holding sumps are drained and inspected every week to evaluate their condition 
and determine if solids need to be removed from the sump bottoms. Sumps are cleaned as 
needed, and the recoverled solids sent to the Ammunition Burning Grounds for disposal. 
Records indicate that sumps have overflowed in the past, releiasing wastewater to the 
adjacent area. Spills at the Building 3110 Treatment Facility were discussed in a previous 
section of this section. 
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Carbon in the treatment columns is changed when analyses of disch.arge water samples 
i indicate a change is necess#ary. In general, carbon in the treatment coKumns is changed at 

approximately 4-week intervals (NWSCC, 1991d). Spent carbon was burned at the 
9 Ammunition Burning G,rou:nds until approximately 1988. During 1988 and 1989, spent 
1 carbon was stored at NWSCC awaiting recycle. Beginning in 1989, carbon has been shipped 

off-site, reclaimed, and returned to the wastewater treatment facility at NWSCC. 

5.5 WASTE CHARACTERISTICS 

5.51 ‘Ibe of Waste PJaad in the Unit 

5.5.1.1 Hazardous Classification 

Specific information regarding hazardous wastes generated at Mine Fill A was not found. 
RCRA hazardous wastes stored at NWSCC, however, are listed in the RCRA Permit. 
Based on permit inforrnation, hazardous wastes potentially generated in Mine Fill A are 
listed in Table 5-7. 

5.5.1.2 Quantity 

Measured estimates of e.xplosive dust through the exhaust system was approximately 
40,000 pounds per year during peak production periods before the particulate abatement 
system was installed (NEESA, 1983). The 1984 testing of exhaust systems Nos. 1 and 6 in 
Building 160 reveal that a total of 0.6734 pounds per hour (Department of the Navy, 1984), 
or about 5,900 pounds per year, are released from these two stacks 

Average flows of explosive: contaminated wastewater from various M:ine Fill A buildings, 
estimated in 1972 (Kent et al., 1973), were: 

Building Numbe!: Average Flow (CUD:) 

160 45,000 
157 52,000 
152 20,000 

The Building 160 wastewater treatment facility desi_lI analysis (MSHM, 1980) was based 
upon an estimated 2,630 gallons maximum of wastewater per shift, or an average of 
5.5 gallons per minute. This estimate was based upon the follolwing volumes generated 
each shift: 

5-26 



CLEAN CT0 #0006 
Final EMR 

Waste: 

Sludge 

Pink Water 
Grit blast 

residue 

Paint waste 

Spent Carbon 
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TABLE 5-7 

POTENTIAL HAZARDOUS WASTES1 
MINE FILL A 

Nwscc 
CRANE, INDIANA 

AUGUST 1992 

Hazardous Constituent -A- 

RDX 
TN7 
PETN 
TNT 
Cadmium 
Chromium 
Lead 
Barium 
Chromium 
Lead 
Dichloromethane 
Acetone 
Ethanol 
1:sopropanol 
Methanol 
Methyl Ethyl ketone 
Metby Isobutyl Ketone 
Naplitha 
Toluene 
Xyleue 
Spcm carbon from 
the treatment of 
wastewater containing 
explosives 

NQTE: 

R Reactivity hazard. 
T Toxicity hazard. 
I Ignitability hazard. 
1 Adapted from RCRA .Faci&y Permit No. INS 17023498. 

Hazardous Waste 
Number --,- 

DO03 R 
DO03 R 
DO03 R 
KO47/1>00:3 R 
DO06 T 
DO7 T 
DO08 T 
DO05 T 
DO07 T 
DO08 T 
FOO2,UOSO T 
FOO3,UOO2 T 
DO01 I 
DO01 I 
DO0 l,LJl% I,T 
FOOS LT 
FOO5 I,T 
DO01 I 
FOO5,U220 1.T 
FOO3 I 
K04S R 

Hazard 
Code 

RP/6EMRF/AA3 
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Aluminum Catch Pans 250 gallons 
Cabinet Exhaust Condensate 110 gdlOYl!j 

Condensate from Other (Operations 550 gallon!s 
Bomb Casing Cleanout. and Kernelling 1,000 gall.ons 
General Washdown 720 gall on:5 

The 5.5 gpm estimate, therefiore, does not include wastewater generated in other buildings 
which is currently treated in. the same plant. 

5.5.1.3 Chemical Composition 

The wastes generated in .Mine Fill A consist mainly of TNT, RDX, and HMX in varying 
compositions. Aluminum powder was also stored and used in the area. Primary chemical 
constituents and explosive c:o:mpositions are listed in Table 5-8. 

5.52 Phvsical and Chgtical Characteristics 

The properties for the chemicals of concern in Mine Fill A are listed in Table 5-9. The 
type of explosives used ia Mine Fill A are secondary high explosives. These explosives are 
less sensitive than primary explosives and require a detonator ito be set off. Once set off, 
however, they are very powlerful (Considine et al., 1984). 

TNT and several of its ,transformation products are known to1 be toxic to fish and other 
aquatic fauna, inhibitory to plant growth, and in some’areas, mutagenic to microorganisms 
(Pennington, 1990). In hunnans, TNT can affect the body if it is inhaled, comes into contact 
with the eyes or skin, or if it is swallowed. It may be absorbed into the: body through skin. 
TNT can cause liver damage with yellow jaundice and anemia which may be fatal. It can 
also cause: irritation of the eyes, nose, and throat; skin rash; staining of skin, hair, and nails 
yellow; limited ability of bllaod to carry oxygen; muscular pains; he:.art irregularities; kidney 
irritation; cataracts of the. eyes; menstrual irregularities; and nerve damage (OSHA, 1978). 

TNT will detonate only if ,vigorously shocked or heated (Sax and Lewis,, 1987). TNT will 
ignite upon contact with strong oxidizers. In addition, contact with ammonia or strong 
alkalies may increase the sensitivity of TNT to shock (OSHA, 1978). 

RDX has toxic effects on the, central nervous system. Inhalation of dust has caused nausea, 
irritability, convulsions, u[r t‘nusciousness, and amnesia. Ingestilon of RDX has caused 
similar effects (USEPA, 1988a). HMX has not been found to be mutagenic, but is a human 
skin irritant (USEPA, 1.988b). 
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Chemical/Mixture 

TNT 
RDX 
HMX 
HBX 

Composition I3 
H-6 

Tritanol 
Minol 
Te:tryl 

Tetrytol 
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TABLE S-8 

CHEMICAL COMPOSITION OF WASTES 
MINE FILL A 

Nwscc 
CRANE, INDIANA 

AUGUST 1992 

Source: Department of the Army, 1984. 

Constituents 

2,4,6-Trinitroluene 
Cyclotrimethylenetriitramine 
Cyclotetramethylenetetranitramine 
RDX/TNT/Aluminum/Wax/Calcium Chloride 
RDX @%)/TNT (4O%)/WAX (1%) 
RDX(45%)/TNT (3O%)/Al uminum (20%) ,/D-2 Wax (S’S,) 
TNT(8O%)/Aluminum (20%) 
TNT/Ammonium Nitrate/Aluminum 
Trinitrophenylmethylnitramine 
Tetryl/TNT 
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5.5.3 Mieration and DjsDersal Characteristics 

Overall, sorption to soils, will not effectively prev’ent mobility through surface soils of 
secondary explosive compounds. Sorption of TNT to soils is most closely correlated with 
extractable iron, cation exchange capacity, and percent clay. Also, sorption and desorption 
appear to occur to the same extent, suggesting that continued desorption, or leaching may 
remove TNT from soils unless more strongly adsorbed products are formed (Pennington, 
1990). TNT is more read:ily sorbed than HMX:, which is iin turn, sorbed more readily than 
RDX (Leggett, 1985). The explosive compounds of concern released from Mine Fill A, 
therefore, will not be immobilized by surface: soils. Contaminants in soil wil1 be slowly 
solubilized by precipitation or infiltration of surface water and wi.11 percolate into the 
groundwater. 

Microbial cleavage of the TNT ring :structure has only been reported once in the literature. 
TNT, however, can be transformed by bio-organisms. The predominant changes are the 
reduction of nitro side grou.ps into ammo groups and the coupling of rings to product azoxy 
compounds (Pennington, 11990). The similarity of TNT to other easily biodegradable cyclic 
organics, however, suggests that TNT may be completely biodegradable. 

Unlike TNT, the ring s,tructure of RDX completely breaks down with anaerobic 
biodegradation during cornposting (Doyle, 1986). Aerobic biodegradation of RDX is not 
known to occur (USATHAMA, 1988). The lcomplete biodegradation of HMX has not 
been observed, howeve:r, anaerobic conditions enhance HMX decomposition 
(USATHAMA, 1988). 

TNT has been observed to photodecompose. The principal product formed in natural 
waters is 1,3,5-trinitrobenzene (Pennington, 1990). The primary environmental loss 
mechanism for RDX and HMX is pbotolysis (USEPA, 1988a and 1988b). 

The primary transformation products (both biotic and abiotic) of TNT are 4-amino-2,6,- 
dinitrotoluene (4ADNT) and 2-amino-4,6-dinitrotoluene (2ADNT). These compounds 
tend to be more persistent in soils, with 4ADNT more resistant than 2ADNT (Pennington, 
1990). 

CONCLUSIONS 

Background data and site observations were reviewed t.o determine the likelihood of a 
release posing a potential threat to human health or the environment. Data and 
observations pertinent to SWMU #12/14, Mine Fill A, were reviewed to assess the 
potential for contaminant releases to groundwater, surface water, air, and soil. Data was 
interpreted and release determinations were made according to the approach described in 
RCRA Facility Assessmenlt Guidance (USEPA, 1986). 
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At Mine Fill A, potential releases to groundwater were determined to be likely based on 
unit characteristics including unit type, ineffective, inoperative, or absent structures 
designed to prevent releases to groundwater, unit operation, physical condition, locational 
characteristics, and waste characteristics. Releases to surface water were determined to 
have occurred based on unit design and physical characteristics (including the absence of 
engineered features to prevent releases to surface water in the past, operational history, 
and physical condition), as well as the release migration potential. posed by the terrain, 
waste characteristics, discharge characteristics, visual evidence of release to surface water, 
and analytical data. Releases to air were determined to have occur,red based on unit 
operating characteristics and unit surface area for exposure, waste characteristics exhibiting 
potential for vapor and particulate releases (historically but not currently) and historical 
records. Direct visual evidence of vapor or particulate release to the atmosphere, however, 
were not obtained. Releases to soil were identified based on the unit type and design, 
absence or inefficiency of engineered structures to prevent releases eo the soil, unit 
operating characteristics and procedures, physical condition, and analyticaY data.. 
Table 5-10 summarizes these conclusions. 

Recommendations for continuing or ceasing of RFX Corrective Actions based on the 
information reviewed will be presented for Mine Fill A in Section 7. 

RP/6EMRF/AA5 
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Media 

Groundwater 

Surface Water 

Soil 

Air 

EPA ID No. INS 170 023 498 
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TABLE 5-10 

POTENTIAL RELEASES 
MINE FILL A 

Nwscc 
CRANE, INDIANA 

AUGUST 1992 

R.elease SusDected Contaminq& 

Likely Explosive componenl s 

Occurred3 Explosive componenl s 

Explosive comopnenl s 

Occurred2 Explosive components 

NOTE: 

1 Observed. 
2 Reported. 
3 Analytical Records. 
4 See Table 5-9 for individual compounds. 
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6.0 SWMU #13/14, MINE FILL B 

P 6.1 BACKGROUND 

This section will present background information specific to SWMU #13/‘14, Mine Fill B. 
Mine Fill B was an operation similar to Mine Fill A. Mine Fill B, however, has not loaded 
bombs since 1973. The site is currently used for renovation and rework of munition items. 

6.1.1 Physical Features 

6.1.1.1 Location 

Mine Fill B is located in the west-central portion of NWSCC. On Figure 2-5, it occupies 
the east-central area of Navy-designated Section 12, near map coordinates CC-,22. The 
entrance to Mine Fill B facilities is off of H-45. 

Mine Fill B buildings and significant structures are presented in Figure 6- 1. 

6.1.1.2 Legal Description 

This SWMU is situated at: NE l/4, S27, T5N, R4W. Latitude and longitude for Mine 
Fill B are 38” 50’37”N and. 86” 50’04”W. 

6.1.1.3 Contiguous Property 

Mine Fill B consists of 39 buildings and is situated along H-18. Railroads 74 and 101 have 
access to the area. The following is a list of buildings in Mine Fill B that. have housed 
significant explosives ope:rations (NEESA, 1983). The building number and title are listed, 
along with the ordnance material handled, enclosed in parentheses. 

Buildinp Number Buildinp Title 

161 Insert Prep 
162 Storage Prep 
163 Storage Prep 
164 Storage Prep 
165 Temporary Storage and Cooling 
166 Bomb and Mine Filling 
167 Box Emptying 
168 Receiving Building (Explosives) 
169 Empty Mine Storage 
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Building Number Building Title 

171 
172 

Bomb and Mine Filling 

173 
Box Emptying 

174 
Receiving Building (Explosives) 

2171 
Cooling and Temporary Storage 

2500 
Storage 

2502 
Nitrate Preparation and Storage (.Ammonium Nitrate) 

2503 
Powdered Metal (.Aluminum) 
Powdered Metal (Aluminum) 

Nearby structures include magazines and loading and filling buildings to the west,, bomb 
proof group and demolition area to the south, snppiy department to the east, and Mine Fill 
Area A to the northeast. 

6.1.1.4 Topography 

Mine Fill B occupies approximately 62 acres of upland area at NWSCC. The topography at 
Mine Fill B is gently sloping fro:m the northeast towards the southwest. Elevations within 
Mine Fill B range from approximately 715 feet MSL in the northeast to approximately 
657 feet MSL near the southwestern boundary. Topography changes sharply beyond the 
boundaries of Mine Fill B. The land surface slopes sharply along the southeastern and 
northwestern boundaries of Mine Fill B. Elevation of the slope along the southeastern 
boundary ranges from 700 feet MSL near the crest to 530 feet near the base. Relief along 
the northwestern boundary is less; elevations on the slope northwest of Mine Fill B range 
from approximately 680 feet MSL at the crest to 550 feet MSL at the base. 

6.1.1.5 Surface Water and Hydrology 

Surface drainage is routed via ditches and culverts to intermittent drainage-rays 
transcending slopes on the northwestern and southeastern boundaries of Mine Fill B. The 
majority of surface drainage is collected and drained towards the nort.hwest. Surface 
drainage flowing towards the northwest enters a southwest flowing intermittent tributary to 
Boggs Creek. Boggs Creek flows in a general southward direction and exits the southern 
boundary of NWSCC. After exiting NWSCC, Boggs Creek continues to flow south 
eventually discharging to the East Fork of the White River. 

Surface drainage flowing down the slope southeast of Mine Fill B enters intermittent 
drainageways which converge into two larger intermittent drainageways. These larger 
intermittent drainageways flow into Turkey Creek which flows south-southwest to merge 
with Boggs Creek. The distance between Mine Fill B and Turkey Creek is approximately 
1 mile. 
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6.1.1.6 Geology 

The following discussion of soil in Mine Fill B was prepared using information obtained 
from the Soil Survev of Martin County, Indiana by McElrath (1988) which is publlished by 
the SCS of the USDA. 

Detailed soils mapping of Mine Fill B by the USDA, Soil Conservation Service (SCS) show 
the area to be covered by Zanesville-Udorthents complex soil. Zanesville soil is commonly 
found on ridge tops in upland areas. Udorthents occur in areas which have been affected 
by earth moving activities. In general, the Zanesville soil and Udorthents are so i:ntricately 
inter,mixed that separating them is impractical. The soils at Mine Fill B are gently to 
moderately sloping (2 to 12 percent slopes). Soil. of the Zanesville-Udorthents complex is 
characteristically well-drained to moderately well-drained. 

USCS classifications for the upper portions of the Zanesville-Udorthents complex soils are 
clay (CL), silt (ML), and silty clay (ML-CL). At depth, USCS classifications include clay 
(CL), sandy clay (SC), silty sand (SM), and silty gravel (GM). 

Permeability in the Zanesville-Udorthents complex varies with depth. Zanesville soil has 
moderately hydraulic conductivity above the fragipan (generally found at a depth of 2.5 to 
4.0 feet). Hydraulic conductivities in this zone range from 4.2 .x 10-4 to 1,4 x lo-3 cm/set. 
Within the fragipan, hydraulic conductivity is low, reportedly ranging from 4.2 x 10-5 to 
1.4 x 10-4 cm/set. Below the fragipan, hydraulic conductivity increases, to the range found 
above the fragipan. Hydraulic conductivities in Udorthents are considered moderate and 
similar to those found above the fragipan in Zane:sville soils. Surface runoff is described as 
medium by the USDA for soils in the Mine Fill B area. Erosion and runoff are considered 
significant environmental concerns at Mine Fill B. 

Depth to bedrock, in areas covered by Zanesville and Udorthent soils, generally ranges 
from 45 to greater than 65 inches. Depth to bedrock is often at the lower end of this range 
where earth moving activities have occurred. 

Bedrock 

The bedrock surface beneath Mine Fill B is composed of sandstone, shal 7 md limestone 
of the Pennsylvanian Age Flaccoon Group. At lower elevations resulting from erosion 
within drainageways, the bedrock surface is composed of limestone and sandstone of the 
Mississippian Age Stephensplort Group (Department of the Army, 1978). 
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Information specific to the bedrock geology at Mine Fill B was :not found. Three’water 
supply wells are present in the vicinity of Mine Fill B. Well W039 lies approximately 
2,200 feet north and is reported to be a 6-foot deep, hand dug well,, Well W036 lies 
approximately 1,100 feet west of Mine Fill B and is reported to be a 12-foot deep hand dug 
well. Two shallow soil borings (maximum depth ‘11 feet) were completed adjacent to W036 
during groundwater samp1in.g in 1972 (Kent et al., 1972). Well WO30 lies approximately 
4,800 feet southeast of M:ine Fill B and is reported to be a Z-foot. deep hand dug well. 

Geologic boring logs exist for W036 and adjacent borings (WA36 and WB36); however, 
none of these installations encountered bedrock. Soils descriptioa; in these borings include 
clays and sandy clays. Cie,ologic logs for Wells WO30 and W039 were not provided: 
however, these installations are not considered to have encountered bedrotck (Kent, 1972). 

The lineation study completed by the Army Corps of Engineers (mdated) at NWSCC 
shows a northeast-southwest trending lineation approximately 1,000 feet northwes’t of Mine 
Fill B. A north-south trending lineation occurs approximately 1,500 feet east, and another 
northwest-southeast trending; lineation 4,000 feet south. 

6.1.1.7 Hydrogeology 

Regional hydrogeology of NWSCC was prelsented in Section 2. Information on 
hydrogeology specific to Mine Fill B was not obtained. Chemical sampling was previously 
completed at water supply wells WO30, W036, and W039 as well as at borings WA36 and 
WB36 (Kent, et al., 1972). Depths to water were not recorded during sampling and no 
groundwater flow evaluations were made. The absence of geologic boring inform.ation and 
water level information precludes a hydrogeologic evaluation of Mine Fill B. 

6.1.2 Spills or Releases 

The major sources of contamination from Mine Fill B facilities resulted from washdown 
operations and exhausts vented from facility ventilation systems. The exhaust system 
released dust that settled on the roofs of the buildings adjacent to the facilities. It was 
reported that an explosive dust layer would accumulate on the roof of the box emptying 
buildings (Buildings 153 and 167) and would require hosing down. The explosive would 
then be washed onto the surrounding ground. Measured estimates of dust re1ease.d through 
the exhaust system was approximately 40,000 pounds per year during peak production 
periods (NEESA, 1983). Documented evidence (see Section 6.3.2) shows significant 
contamination m the mine fill area. The contaminants documented are TNT, RDX, and 
HM:X. 

Additionally, the unit formerly managed explosive contaminated water that was Jrllowed to 
enter surface drainage (A-T. Keamey, 1987). 
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Mine Fill B formerly utilized, therminol boilers located near Buildings 1’71 and 166, the two 
mine and bomb filling buildings. It is assumed that PCB oils were ‘heated in these boilers 
and then transported to the melt building where the oil was used as a heat transfer medium 
in the melting of explosive mixtures. PCB oils leaked or spillled from the boilers and 
conveyance system, contaminating soil. The therminol boilers and known PCB- 
contaminated soil were removed in the Summer of 1989. Information concerning the exact 
location or quantity of Iexcavated soil was not available. Subsequent soil analyses were 
done to verify that the two areas had been cleaned up to acceptable: levelrj. The analytical 
results indicate that further excavation will be necessary to rem,ove ;soils that have PCB 
concentrations greater than l0 ppm (NAVFAC, undated). 

According to Navy Envirolnmental Protection Division files (File 5090/4.9.3), 10 to 
15 gallons of titanium tetrachloride were spilled in Mine Fill B at: ‘Bu.ilding 169 on 
November 10, 1987. A cylinder depressurized and spilled the material when an employee 
was clearing an obstruction of a valve. The material was reportedly neutralized and 
disposed as a hazardous waste. The area was later covered with sodium bicarbonate and 
the residue disposed in a sanitary landfill. 

6.1.3 Ownershiu and History 

Mine Fill B was an operation similar to Mine Fill A, except that it has larger melt kettles. 
The line, however, has not been in operation since 1973. 

In September 1942, the Minle Fill complex began production with the cast loading of depth 
charge bombs. Numerous items were produced. A partial list and production totals of 
each item during World War II is listed below. 

.II@ 
Total 

Productioll 

4”5 Rocket Heads 963,000 
5’” Rocket Heads 570,000 
Depth Charges 134,OO’O 
Projector Charger 364,000 
3”/50 Ammunition 540,000 

The cast loading of 3-inch projectiles was tran+Ted to another area (Building 146) in 
December 1943. Mine Fill B originally had the capability of handling TNT only. Mine 
Fill B was modified to process Torpex, Minol, HBX, and Amatol. Fertilizers (ammonium 
nitrate) were also melted into bombs. 
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The area was utilized to some extent during the Korean War. A.erial depth bombs were 
loaded with TNT and HBX. During the 1950s this area also reportedly filled ash-can type 
depth bombs and mine casings. Prior to 1957, these were the only bombs loaded here. Up 
to that time, the Army had loladed all bombs. Between 1958 and 1960, the Navy decided to 
load its own low drag bombs,, and a small-scale operation loaded low drag bombs’ of 250-, 
500-, l,OOO-, and 2000-pound weight with H6. In Mine Fill B, 7.2 projectile heads, the 
Hedge Hog, and anti-submarine depth charges were loaded. Production rates were not 
obtained. 

During the Vietnam War, thle mine filling complex manufactured over six millio8n bombs. 
Types of explosives processed included TNT, Comp B, H-6, Tritanol, and Minol. Mine 
Fill B is currently used for renovation/rework of munition items. 

Explosive production equipment at Mine Fill B has been cannibalized since produ.ction was 
stopped. Some engineering ,features to control e,missions to the air, water,, and soils added 
at Mine Fill A were not added at Mine Fill B. 

6.1.4 Waste Descrhtions 

Similar to Mine Fill A,, the exhaust ventilation system in Mine Fill B released large 
quantities of explosive particulate matter to the surrounding area. This particulalte matter 
collected on rooftops during peak filling periods and had to be hosed down to prevent 
buildup of explosive mater:ial. Particulate control equipment and wastewater treatment 
programs were never constructed in Mine Fill B. 

Large quantities of TNT, Composition B, HBX-1, HBX-3, and Hb were reportedly 
collected in the sumps in this area. Sumps released explosive-contaminated wastewater 
directly to surface drainage which flows into the Boggs Creek Watershed. Thus, the entire 
ground area, particularly the drainage ditches, may be heavily contaminated with Iexplosives 
as a result of past operati*ons. 

Other materials previously :stored and used in Mine Fill B included powdered aluminum 
and nitrate. 

6.2 PERMITS 

Two paint booths in Mine Fill B are authorized to operate under Operation Permit 
Identification No. 51-05-88-0028 (Indiana Air Pollution Contro’l Board, 1985). These paint 
booths are located in Buildi:ng 169 and are equipped with dry filters for particulate control. 
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All of NWSCC’s Operatioln Permits expired May 1, 1988. Operations are allowed to 
continue, however, because the State has not acted upon new applicat:ions submitted in 
1988. 

ia2 Groundwater 

According to the Navy (NWSCC, 1991a), no groundwater permits are required in this area. 

62.3 Surface Water 

No outfalls monitored for current or past NPDES permits are located in the h4ine Fill B 
area. 

6.2.4 @iJ 

No permits pertaining to soil use or monitoring are required according to Navy sources 
(1991a). 

6.3 EXISTING DATA ASSESSMENT 

6.3.1 Monitorine De&j 

No monitoring devices are located in Mine Fill B. Data, however, have been collected in 
the area at various times and are discussed in the next section. 

6.3.2 Analvtical Data 

There is documented trace contamination of the soils surrounding the site. The potential 
for release to surface water due to run-off of contaminated soils is high. 

The boiler system at Mine Fill B in Buildings 166 and 171, which used PCB oils, released 
PCBs into nearby soils. The boilers and known PCB contaminated soil were removed from 
the area. Subsequent confirmational sampling, however, revealed that soils with PCB 
concentrations greater than 10 ppm still remain (NAVFAC, urrdated). 

Surface water and efflu at collected at various times around the mine fill area reveal a 
degree of explosives contamination. Some data are presented in ‘Table 6- 1. In particular, a 
combined water quality engineering and biological study was performed by the U.S. Army 
Environmental Hygiene Agency (AEHA) in 1979 (Department of the Army, 1980). The 
AEHA study was conducted to characterize wastewaters from industrial operations and to 
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TABLE 6- 1 

SURFACE WATER ANALYTICAL RESULTS 
MINE FILL B 

Nwscc 
CRANE, INDIANA 

AUGUST 1992 

1972 Samnles (average concentrations) 

North Dram (Bldgs. 166, 167, lh8,2502) 
Central Dram (Bldgs. 166,2502) 
Soutb Drain (Bldgs. 171, 174, 2501. and 2503) 

1978 &moles 

North Dram 0.24 0,865 
Runoff, South 7.7 16 10 

1979 Samulesl 

North Ditch 
Central Ditch 
South Central Ditch 
South Ditch 

1991 Drinking Water Health Advis~ories2 

IO-kg Child, One-Day 
lo-kg Child, Ten-Day 
lo-kg Child, Longer Term 

70-kg Adult, Longer-Term 
70-kg Adult, Lifetime 
70-kg Adult, 1O-4 Cancer Risk 

NOTE: 

1 Samples collected at considerable distances from the facilities. 
Significant dilution of wastewater is expected (NEESA, 1983). 

2 USEPA, 1991. 

Sources: Kent et al., 1973. 
Department of the Army, 1980. 
Dodohara and Davis, 1978. 

6-9 RP/LEMRF/AA? 

Qncentraticms, PDm 

TNT A?&.. 

10.1 0.4 0.26 
15.4 16 0.0 
13.2 20 ‘4 2.4 

< 0.005 CO,1 
0.253 27 

<O.OOl 06 
< 0.005 a:O,l 

0.02 O,l 
0.02 O,l 
0.02 0,4 

0.02 0,4 
0.002 0,002 
0.1 0 03 

HMX 

0.46 

co.1 
0.3 
0.3 

co.1 

5 
5 
5 

20 
0.04 

-- 
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determine the biological impact of discharges upon receiving streams. During this studyq 
Mine Fill B was inactive. Because historical records indicated large quantities of explosives 
may have passed through tbe drainage sumps and subsequently contaminated the ditches 
draining towards Boggs Creek, four samples were collected and analyzedl. Sample 
locations are provided in Appendix H. Runoff and sediment samples were collected in 
April 1979. These four points were resampled in June 1979, The aqueous data are 
included in Table 6-1 and the sediment data are summarized in Table 6-2 (maximum 
detected concentration or maximum detection limit from both sampling events is presented 
for each sample). Data frolm both sampling events exhibited th’e same pattern: samples 
from the north ditch had no detectable munitions; samples from the central and south- 
central ditches had measurable concentrations in both the aqueous and sediment fractions; 
and samples from the south ditch had no detectable munitions in the water but high levels 
of R.DX and HMX were found in the sediment. As Table 6-1 shows, 199 1 TNT and RDX 
Drinking Water Health Adivisories for both children and adults were exceeded in the 
majority of the samples collected in 1972, 1978, and 1979. ‘IYhe adult lifetime health 
advisory for HMX was also e:xceeded in several of the samples. 

In 1972, three hand-dug wells (WO30, W036, and W039) located in the vicinity of Mine 
Fill B were sampled as part of a pilot test study (Kent et al., 1972). W036 was the only well 
which contained detectable levels of explosives. This well is located west of Mine Fill B at 
coordinates CC-20 (Figure 2-5). The well is also located about 15 feet from an intermittent 
stream originating in Mine Fill B. W036 is not used as a water source and there was no 
indication of direct surface run-off into the well during the study. Two borings, 11 feet 
deep and 1.5 feet in diameter, were drilled on a line parallel to the stream 1S feet. (WA36j 
and 28 feet (WB36) downstream from the wells. 

A chronological account of Well W036 sampling techniques and analytical data is, given in 
Table 6-3. Raw analytical results for W036 and the two observation wells are summarized 
in Table 6-4. The data indic.ate that the explosives concentrations decrease downgradient 
from W036. However, all th.ree wells contained levels of RDX above the 1991 Drinking 
Water Health Advisory for 10-4 excess adult cancer risk. 

Also, during the 1972 pilot test study, soil samples were collected from drainage ditches in 
the vicinity of Mine Fill Bl and from the stream near W036. These samples also exhibited 
TNT and TDX contamination (Table 6-3). 

@ording to Kent et al. (1973), soil samples were collected from ditches near Building 172 
in August 1970. The samples showed a high explosives content. Contaminated soil was 
removed in 1970, but the: pillot test studies indicated that explosive contamination still 
existed since drainage from this area was contaminated in 1973. 
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TABLE 6-2 

SEDIMENT ANALYTICAL RESULTS, 1979 
MINE FILL B 

Nwscc 
CRANE, INDIANA 

AUGUST 1992 

Detected Concentrations. Durn 

North Ditch <: 0.5 <2 g: 0.2 
Central Dil ch 2.0 20 .:Vl 
South-Cen&al Ditch 0.9 <2 9 
South Ditch 0.1 28 3.4 

1 Dry weight baks. 

Source: Department of the Army, 1980. 

RP/6EMRF/APS 
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TABLE 6-3 

WELL W036 SAMPLING CHRONOLOGY AND ANALYTICAL RESULTS, 1972 
MINE FILL B 

Nwscc 
CRANE, INDIANA 

AUGUST 1992 

Location 

SOIL SAMPLES 

8/18/72 19% 
8/18/70 25% 

47% 
58% 

North earth bank Bldg. 172 
Soil from ditch northeast 
of Bldg. 2501 

Soil from ditch northwest 
of Bldg. 172 

Soil from stream near W036, 
Well 12 inches into bank 

Soil from stream near W036, 
Well 6 inches into bottom 

8118172 19% 46% 

3/9/72 1.2mg/g of 
dry soil 
1.2mg/g of 
dry soil 

0.5 m g/g of 
dry soil 
OSmg/g of 
dry soil 

3/9/72 

WATER SAMPLES 

Well WO3h 
Stream beside Well W036 
Well W036 
Stream beside Well W03h 
Well W039 
WA36 Test hole 15 feet from 

Well W036 
WA36 Test hole 15 feet from 

Well W036 
WB36 Test hole 28 feet from 

Well W036 
Stream beside Well W036 
Water running into Well 
5 feet below surface 
after pumping 

Stream beside Well WO36 
Well WO36 after refilling 
Well WO36 
WA36 Test hole 15 feet from 
Well W036 

WB36 Test hole 28 feet from 
Well WO36 

318172 0. :I 
318172 1.0 
3/14/72 0.0 
3116172 1.0 
3/21/72 0.0 
4/4/72 0.d 

2.1 
3.0 
2.6 
3.0 
0.0 
1.2 

4/6/72 0.0 0.8 

4/6/72 0.0 0.1 

4/6/72 Not s.amp1e.d 
4/24/72 0.0 0.9 

4124172 Not sampled 
4125172 0.0 
6/l5/72 0.0 
6115172 0.0 

0.8 
7.9 
1.6 

6/15/72 0.0 0.4 
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WELL W036 SAMPLING CHRONOLOGY AND ANALYTICAL RESULTS, 1972 
MINE FILL B 

Nwscc 
CRANE, INDIANA 

AUGUST 1992 

Location 

WATER SAMPLES 

Stream beside Well W036 
Well W036 before pumping 
Well W036 after pumping 
Bottom sample-Well W036 water 
and solids 

Stream beside Weti W036 
Well W036 after filling for 
48 hours 

6/15/72 5.8 10.0 
6/21/72 0.8 7.5 
6/21/72 3.0 5.4 
6/21/72 .55 2.1 

6/21/72 Dry stream 
6/U/72 O.lS 9.7 

Source: Kent et al., 1973. 

R.Pf6EMRFjA.43 
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TABLE 6-4 

WA36 15 feet from WI336 28 Feet from 
Descriution W036 W036 W036 

No. of No. of No. of ‘- 
Unit Parameter &. Samples Ave. Jamnles &: Salnr~lcs 

TNT w/l 0.58 13 0.0 3 0.0 2 
RDX: w/l 4.1 13 1.2 3 .2J 2 
HMX mg/l 0.0 12 0.0 0 0.0 2 

NOTE* -- . 

1 1991 Drinking Water Health Advisories. 

Source: Kent et al., 1973. 

i’O-yr Adult 
1 O-4 Cancer 
__ Risk] 

0.7 
0.03 
-- 

RP/613MRF/ABl 
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As part of the IAS, sampling recommendations were made for each potentially 
contaminated SWMU. For Mine Fill B, it was recommended that four sa:mples be 
collected around both box emptying buildings (Building 167 and Building 172) and 
analyzed for explosive com,pounds. This recommendation was carried out in 1985, and the 
results are presented in Tablle 6-5. Samples MFB-1 through MFB-4 were collected near 
Building 167 and samples MFB-4 through MFB-8 were collected around Buillding 172. 
Sample locations are given in sketches provided by the Navy and are included in 
Appendix I. All samples we.re core soil samples collected to a 20-inch depth. Table 6-S 
indicates that the area surrounding Building 172 is much more heavily contaminated with 
TNT, RDX, and HMX than Building 167. Significant concentrations of all three 
compounds were detectecl, particularly in sample MFB-5. 

6.3.3 Mieration Pathwmi 

The main migration pathways existing at Mine Fill B are surface water, soil, and 
groundwater. Explosive d,ust released from the ventilation system collected on nearby 
rooftops and was hosed down onto nearby ground and drainageways. Additionally, 
explosive-contaminated was.tewater was released to surface drainage ditches. Historical 
data presented in the previous section indicate that groundwater was already acting as a 
migration pathway in t.he early 1970s. Groundwater remains a potential migration 
pathway. Contaminated sediment in the drainage ditches and nearby streams will continue 
to act as a contaminant sc~wrce to the surface water pathway. 

Because of the exhaust verdlation system, air was a migration pathway when M:ine Fill B 
was still in operation. Since operations ceased in 1973, air is no longer a major migration 
pathway. Contaminated particulate material, however, could be resuspended by wind. 

6.4 UNIT CHARACTlElRISTICS 

6.4.1 Operations 

Mine Fill B is located near the center of NWSCC, southwest of Mine Fill A along H-45. 
Access to the mine fill area is provided by H-45, and railroad facilities at Mine IFill B are 
similar to those at Mine Fill A. However, additional. nitrate prepara.tion buildings 
(BuiEdings 2500 and 2501) are located next to the box emptying buildings. As at Mine 
Fill A, facilities at. Mi-t: Fill B can be divided into two halves in which identical activities 
took place. 

Operations at Mi.ne Fill B began when NWSCC was commissioned in Decem.ber 1941. 
Mine Fill B has historically been used to manufacture mines, depth charges, rock:et heads, 
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TABLE 6-5 

SOIL ANALYTICAL RESULTS, 1985 
MINE FILL B 

Nwscc: 
CRANE, INDLANA 

AUGUST 1992 

Detected Concentrations, Durn 

SamDles m HM)(; 

MFB-1 ~3.6 10.8 
MFB-2 q3.6 c 5.0 
MFB-3 c: 3.6 < 5.0 
MFB-4 c3.6 < 5.0 
MFB-5 2410 2020 
MFB-6 44 91 
MFB-7 4.8 70 
MFB-8 7.2 331 

Source: Laboratory data sheets provided by NWSCC (no 
accompanying text provided). 

.RDX 

20.6 
c7.2 
<:7.:! 
<: 7.2 

24, :lOc> 
851 
555 

2Ow 
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aerial bombs, and projectiles. Production of explosive ordnance occurred at Mjine Fill B 
from 1941 until 1973. Since 1973, the facilities at Mine Fill B have been used for 
renovation of ordnance and e:quipment. 

Renovation work in Building 169 includes two paint booths. The 1983 Operation Permit 
application contained the information on these. activities. Paint booth No. 1 applies an 
enamel coating which contains 22 percent naphtha by weight. Paint booth No. 2 applies a 
bituminous solvent type coating which contains 30 percent naphtha by weight. In 1982, 
approximately 700 gallons of each type of coating material were used. 

Loading of bullets also reportedly took place in Building 169. Bullets were loaded with 
titanium tetrachloride and vanadium oxytrichloride or dummy loaded with. sands and salts. 
Renovation of mortars and bullets reportedly takes place in Building 165. Activities 
include rotary grit blasting!, spray painting, propellant removal, and fuse and configuration 
changes. Building 173 is used to degrease mines (NWSCC, 1199’1~). 

The processes generally involved in bomb-min.e production have been described in the 
section pertaining to Mine Fill A. Since production activities at both Mine Fill A (and Mine 
Fill 13 were similar prior t:o 1973, actions resulting environmental impacts at Mine Fill A 
are thought to have occurred at Mine Fill B. 

6.4.2 Observations 

Observations made during the SWMU reconnaissance at buildings used exclusively for 
processing of explosives in tlhe past were similar to those detailed in Mine Fill A. Water 
draining from the explosive unloading area near the explosive receiving and box emptying 
buildings is diverted to drains which empty into containment sumps or discharged directly 
to surface drainageways. Water collected at the unloading area adjacent to the nitrate 
preparation and storage buildings (Buildings 2500 and 2501) is discharged to surface 
drainageways. 

Utility drawings dated 19411 (Bureau of Yards and Docks, Drawing No. 176272), 1942 
(Bureau of Yards and Do&s, Drawing No. 180524), and 1953 (Bureau of Yards alnd Docks, 
Drawing Nos. 571929 and .5’71930) do not show sewers or drains to collect drainage from 
unloading areas near the box emptying, explosive receiving, or nitrate preparation/storage 
buildings. Plan sheets showing improvements to the drainage collection systems in these 
?reas were not found; thmefore, it has been concluded that updates have not occurred. 
However, during the unit inspection, it was noted that recent repairs have been made to the 
concrete drainage features in these areas. Nevertheless, cracks were present in the 
concrete and settling had occurred which has allowed water to collect in low areas. 
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Vegetation adjacent to the explosive receiving buildings, box emptying buildings, and 
empty box storage bins was visibly stressed or absent (see Appendix D). Soil sampling 
conducted in 1970 (Kent et al., 1973) resulted in the removal of soils adjacent tlo the box 
emptying building (Building 172). The extent of excavation near Building 172 was not 
determined. It was noted th;at the surface of soil impoundments surrounding the explosive 
receiving and box emptying buildings in Mine Fill B were covered with crushed rock. The 
reason for this occurrence was not determined. Soil impoundments adjacent to the 
explosive receiving and box emptying buildings in Mine Fill A are not covered with stone. 

At the box emptying buildings, soils in the vicinity of the exit point of the conveyor to the 
bomb-mine filling building were extensively stained’ and void of ,vegetation (see 
Appendix D for photographs). Impacts to the soil in this area were most extreme near box 
emptying Building 173 loca,ted at the southern end of Mine Fill B. ‘4 petroleum-type odor 
was noted while observing stained soils near Building 173. 

Slotted, chain-type conveyalrs were used to transport explosives and nitrates from the 
receiving and processing buildings to bomb/mine fill and melt buildings” These conveyors 
are covered; however, the area beneath the conveyor is open, potentially allowing material 
to fall to the ground below. Both explosive materials carried by the conveyor system and 
lubricants used during this operation may have dropped to the ground below. Staining of 
soils and stressed vegetation were most obvious near the box emptying house end of the 
conveyor system (see Appendix D). 

Stains were noted on the concrete around the bomb/mine filling buildings in Mine Fill B. 
Water from precipitation or past washdown operations at the bomb/mine filling buildings 
is collected in concrete troughs and diverted to a settling basin similar to Mine Fill A. 
Utility plan sheets for Mine Fill B dated 1953 show overflow from settling basins 
discharging directly to surface drainage. Drainage troughs and settling basins were 
partially filled or clogged with sediment during the unit inspection on September 6, 1991. 

Excavations are present nalrth of Building 171 and south of Building 166. Buildings 171 
and 166 are bomb-mine filling buildings (see photographs in Appendix D). ‘Excavations at 
these locations are the result of PCB-contaminated soil removal completed in the Summer 
of 1989. Soils were contaminated during the operation of therminol boilers formerly 
located in these areas. Boilers were used to heat liquids used as a heat transfer medium in 
the melt kettles in bomb-mine filling buildings. Boilers were removed at the tilme of soil 
removal activities. Excavations -pqeared to extend to the bomb-mine filling buildings 
where it is assumed piping connecting the boilers and melt kettles formerly existed. A 
memorandum in regards to the Therminol Boiler Removal Site Cleanup (NWSCC, 
undated) states that confirmational sampling determined that: PCBs were still Ipresent in 
these areas. The memoriandum goes on to outline possible rem.ecfial actions. During 
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personal communication with NWSCC, Environmental Division staff (1991a and 1!$91e), it 
was determined that the contaminated area has been placed into the IRP for further 
sampling and remediation Water collected in these excavations overflows into surface 
drainageways. Drainage from the northern excavation directly enters a “wetland type” area 
within Mine Fill B. 

Five %-gallon steel drums labeled as containing debris from PCB verification sampling are 
stored at the southeast comer of Building 166. These drums had fastened covers and did 
not appear to be breeched. Particle board sheeting is present beneath the drums. 

The remaining observations were made during the unit inspection in the area where 
buildings are currently use:d for renovation activities. Renovation activities include metal 
preparation, welding, and painting. Buildings currently used for ,renovation activities 
include the following: empry mine storage building (Building 169), cooling and temporary 
storage buildings (Buildings 165 and 174), drilling buildings (Building ‘162, 163, and 164). 
oil and paint lockers (Buildings 193, 194, and 195), fuse house (Building 2,:171), and air 
compressor house (Building 12666). 

Waste particles and residues, were noted beneath and adjacent to the exhaust staclk on the 
north side of Building 2171 (see photographs in Appendix D). These residues and particles 
are thought to occur as a result of grit blasting operations in Building 2171. Particles and 
residues were also present in concrete lined drainageways around Building 21.71 (see 
photographs in Appendix D). Soils and materials in contact with the residues have been 
staineld. 

A disposal bin labeled as “Hazardous Waste” is located south of Building 2171. This 
container appears to contain Ipaint-type wastes. Soils in the vicinity of the container were 
stained with a paint-type substance. Refer to Appendix D for photograph.. 

A shaft used to access an undlerground pipeline is located between Building 2171 and 165 
at the north end of Mine Fill B. The shaft is using a drainage culvert approximately 4 feet 
wide <and 10 feet deep. Soils at the bottom of the shaft are stained, and liquids have 
puddled in areas (see photograph in Appendix D). A strong petroleum odor was noted at 
the surface of the shaft. 

A small structure covering a compressor or generator is located north of Building 169. The 
hut was labeled as Building 69, however, no such structure is diagrammed in the General 
Development Maps for Mine Fill A. Machinery inside the structure was operating during 
the unit inspection. The concrete pad beneath the machinery was coated with oil which 
had flowed beneath the structure walls onto surrounding soils. The soils surrotmding the 
structure are extensively stained with oils (see photograph in Appendix D). 
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A bag house knock out-type filter vent is located on the south side of Building 169. 
Residues and staining were observed on the ground surface near the filter/vent. Extensive 
staining was observed beneath an exhaust stack on the south side of Building 169 east of 
the bag house filter/ve.nt. The exhaust vent had substantial surface corrosion (see 
photograph in Appendix I>). 

6.4.3 Maintenance and Schedules 

During explosive ordnance production at Mine Fill B, maintenance activities and schedules 
are reported to have been similar to those used in Mine Fill A. The reader is referred to 
the maintenance activities and schedules in the section on Mine Fill A to learn more on 
maintenance in Mine Fill B during explosives production. 

No information on maintenance activities was obtained for Mine Fill B after termination of 
explosive ordnance production. 

6.5 WASTE CHARACTERISTICS 

6.5.1 Tide of Waste Place in the Unit 

6.5.1.1 Hazardous Classification 

Table 6-6 lists RCRA classified wastes which may have been, or are currently, generated in 
Mine. Fill B. 

6.5,1,.2 Quantity 

Measured estimates of explosive dust released through the exhaust ventilation system was 
approximately 40,000 pounds per year during peak production periods (NEESA, 1983). 
Average flows of explosive contaminated wastewater from various Mine Fill B buildings, 
estimated in 1972 (Kent et al., 1973) were as follows: 

Building Numb= Average Flow (GPD) 

166,2502 21,000 
171,174,2501,2503 8,700 

WC dk, 167,168,2502 28,000 
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Waste Constituent Hazardous 

Sludge RDIC 
TNT 
PETN 
TN-I 
Cadmium 
Chromium 
Lead 
Barium 
Chromium 
Lead 
Dichloromethane 
Acel one 
E.t hanol 
Isopropanol 
Methanol 
Metihyl Ethylketone 
Methy Isobutyl Ketone 
Nap.htha 
Toluene 
Xlde ne .a 

Pink Water 
Grit blast 

residue 

Paint waste 
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TABLE 6-6 

POTENTIAL HAZARDOUS WASTES1 
MINE FILL B 

Nwscc 
CRANE, INDIANA 

AUGUST 1992 

NOTE: 

R: Reactive 
T: Toxic 
I: Ignitable 

IAdapted from RCRA Facility Permit INS 170023498. 

Hazardous Waste 
Number _ 

DO03 
DO03 
DO03 
K047/DOO3 
DO06 
DO07 
DO08 
DO05 
DO07 
DO08 
Foo2,uO8o 
FOO3,UOO2 
DOO3. 
DO01 
DOOl,U 154 
FOO5 
FOQ5 
DO01 
FOO5,U220 
FO03 

Hazard 
Code 

R 
R 
R 

T 
T 
T 

T 
T 
T 
T 
I 
I 
17-J. 
I,T 
17-l. 
I 
17-f 
I 

RP/6EMRF/AA3 
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6.5.1.3 Chemical Composi.tion 

The wastes generated in Mine Fill B consist mainly of TNT, RDX, and HMX in varying 
compositions. Aluminum powder and ammonium nitrate were also stored and used in the 
area. Primary chemical const:ituents and explosive compositions are listed in Table 6-7. 

6.52 Phvsical and Chemdcal Characteristics 

The properties for the chemicals of concern are listed in Table 6-8.. The type of e:xplosives 
used :in Mine Fill B are secondary high explosives. These explosives are less sensitive than 
primary explosives and require a detonator to be set off. Once set off, however, they are 
very powerful (Considine et al., 1984). 

TNT and several of its transformation products are known to be toxic to fish and other 
aquatic fauna, inhibitory to plant growth, and, in some cases, mutagenic to microorganisms 
(Pennington, 1990). In humans, TNT can affect the body if it is inhaled, comes into contact 
with the eyes or skin, or if it is swallowed. It may be adsorbed into the body through skin. 
TNT can cause liver damag;e with yellow jaundice and anemia which may be fatall. It can 
also cause irritation of the eyes, nose, and throat; skin rash; staining of skin, hair, and nails 
yellow; limited ability of blood to carry oxygen; muscular pains; heart irregularities; kidney 
irritation; cataracts of the eye.s; menstrual irregula.rities; and nerve damage (OSHA, 1978). 

TNT will detonate only if vigorously shocked or heated (Sax and Lewis, 1987). ‘TNT will 
ignite upon contact with strong oxidizers. In a.ddition, contact with ammonia Ior strong 
alkalies may increase the sensitivity of TNT to shock (OSHA, 1978). 

RDX. has toxic effects on the central nervous system. Inhalation of dust has caused nausea, 
irritability, convulsions, unconsciousness, and amnesia. Ingestion of RDX has caused 
similar effects (USEPA, 1988a). HMX has not been found to be mutagenic, but is a human 
skin irritant (USEPA, 1988b). 

PCBs are highly toxic and suspected human carcinogens. PCBs tend to accumulate in the 
fatty tissues of fish and other organisms. Ammonium nitrate may explode under 
confinement and high temperatures, but is not readily detonated (Sax and Lewis, 1987). 

Aluminum can ignite viole:ntly in powder form. Fine powder forms flammable and 
explosive mixtures in air. Powdered aluminum is attacked by dilute or concentratted acids 
and strong alkalies (Sax and Lewis, 1987). 
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Chemical/Mixture 

TNT 
RDX 
HMX 
Amm~onium Nitral.e 
Powdered Aluminum 
Torpex 
Minol 
HBX 
Amatol 
H-6 
Tritanol 
Composition B 
PCBs 
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TABLE 6-7 

CHEMICAL COMPOSITION OF WASTES 
MINE FILL B 

Nwscc: 
CRANE, INDIANA 

AUGUST 1992 

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

2,4,6-Trinitrotoluene 
Cyclotrimethylenetrinitramine 
Cyclotetramethylenetetranitramint: 
lQQNC”3 
Al 
RDX/TNT/Aluminum 
Paraffin Liquid 
RDS/TNT/Aluminum/Wax/Calcium Chloride 
Ammonium nitrate (50% or 8O%)/TNT (50% or 20%) 
RDX (45%)/TNT (30%)/Aluminum (20%)/D-2 Wax (5%) 
TNT (SO’ )/Aluminum (20%) 
RDX (60%)/TNT (4O%)/Wax (1%:) 
Aroclor 1242/.Aroclor 1254/Aroclor ‘I260 

RP/6EMRF/AA3 

6-23 



3 
3 

3 
2 

5 
2 N

 

P
 

.- .s 
2 
w

 

P
 

.C
 

3 2 
w

 

-0 
.I z co 

6-24 



W
 

w
 

E
 

O
- 

& 
‘C

< 

tf .- s .3 
-1 

T! 
.- ii 
.- c) 

6-25 



CLEAN CT0 #0006 
Final EMR 

EPA ID No. IN5 170 023 498 
NWSCC EMR 
August ‘1992 

Vana.dium oxytrichloride: is a strong irritant to tissue. It dissolves most non-metals and 
dissolves or reacts with many organic compounds (Sax and L,ewis, 1987). Titanium 
tetrachloride is toxic by inhalation and is a strong irritant to skin and tissue (Sax and Lewis, 
1987). 

6.53 Mieration and Dismrsal Characteristics 

Overall, sorption to soils will not effectively prevent mobility through surface soils of 
secondary explosive compounds. Sorption of TNT onto soils is most closely correlated with 
extractable iron, cation exchange capacity, and pe.rcent clay. Also, sorption and desorption 
appear to occur to the same (extent, suggesting that continued desorption, or leaching, may 
remove all TNT from soils, u.nless more strongly sorbed products are formed (Pennington, 
1990). TNT is more readily sorbed than HMX, which is, in turn, sorbed m.ore reatdily than 
RDX: (Leggett, 1985). The explosive compounds of concern released from Mine Fill B. 
therefore, will not be immobilized by surface soils. Contaminants in soil will be slowly 
solubilized by precipitation or infiltration of surface water and will percolate into the 
groundwater. 

Microbial cleavage of the TNT ring structure has only been reported once in the literature. 
TNT,, however, can be transformed by bio-organisms. The predominant changes are the 
reduction of nitro side groups to amino groups and the coupling of rings to produce azoxy 
compounds (Pennington, 19910). The similarity of TNT to other easily biodegraded cyclic 
organ&, however, suggests that TNT may be completely biodegradable.. 

Unlike TNT, the ring structure of RDX completely breaks down with a.naerobic 
biodegradation during composting (Doyle, 1986). Aerobic biodegradatio,n of RDX is not 
known to occur (USATHAMA, 1988). The complete biodegradation of HMX has not 
been observed, however, anaerobic conditions enhance HM:X decomposition 
(USATHAMA, 1988). 

TNT has been observed to p:hotodecompose. 1,3,5-trinitrobenzene is the principa.1 product 
formed in naturals waters (Bennington, 1990). 

The primary transformation products (both biotic and abiotic) of TNT are 4-amino-2,6- 
dinitrotoluene (4ADNT) and 2-amino-4,Gdinit.rotoluene (2ADNT). These compounds 
tend to be more persistent t.han TNT in soils, with 4ADNT more :resistant than 2ADNT 
(Pennington, 1990). The primary environmental loss mechanism fnr RDX and HMX is 
photolysis (USEPA, 1988a and 1988b). 

PCBs exhibit low potent:ial for subsurface mobility due to relatively low water solubility, 
low vapor pressure, moderate Hen.@ Law constants, and high Kow and Koc values. PCBs, 
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which exist as mixtures of isomers, are virtually chemically inert. Most PCBs are virtually 
insohlble in water and are highly resistant to biodegradation. No information is available 
on photodecomposition of PCBs. PCBs sorb strongly to soil organic matter and tend to be 
highly persistent. PCBs spilled from the therminol boilers, therefore, are likely to remain 
in the smficial soils. Potentia.lly, PCBs attached to soils may be transported as fugitive dust 
emissions by physical processes. 

Ammonium nitrate is highly soluble in water (Sax and Lewis, 1987). Therefore, it will 
either be quickly leached j.nto groundwater or dissolved in.to nearby surface waters. 
Ammonium nitrate will dissociate, increasing nitrogen levels (as ammonia and as nitrate) 
in water. 

Aluminum tends to be strongly sorbed to soils. Therefore, any spilled powdered aluminum 
should remain irnmobilized b:y surface soils. 

6.6 CONCLUSIONS 

Background data and site observations were reviewed to determine the likelihood of a 
release posing a potential threat to human health or the environment. Data and 
observations pertinent to SWMU #13/14, Mine Fill B, were reviewed to assess the 
potential for contaminant releases to groundwater, surface water, air, and soil. Data were 
interpreted and release determinations were made according to the approach des(cribed in 
RCRA Facility Assessment Guidance (USEPA, 1986). 

At Mine Fill B, releases ‘to g,roundwater were determined to have occurred baseld on unit 
characteristics including unit. type, design of sumps, basins, and drainageways, ineffective 
structures designed to prevent releases to groundwater, unit operation, physical condition, 
1ocat:ional characteristics, waste characteristics related to historic introduction of explosive 
compounds, direct and indirect visual evidence of contamination, and analytical data. 
Releases to surface water were determined to have occurred based on unit design and 
physi.cal characteristics (:including ineffective engineered features to prevent releases to 
surface water, 0perationa.l history, and physical condition), as well as the release migration 
potential posed by.the terrain, waste characteristics, and visual and analytical evidence of 
release to surface water. R,eleases to air were determined to have occurred based on unit 
surface area for exposure, and waste characteristics exhibiting potential ,for vapor and 
partiCU-3i- releases (historically but not currently), and historical direct and :indirect visual 
evidence of vapor or particulate release to the atmosphere. Releases to isoil were 
identified based on the unit type and design, absence or inefficient engineered structures to 
prevent releases to the soil, unit operating characteristics and procedures, physical 
condition, and analytical datal. Table 6-9 summarizes these conclusions. 
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Groundwater 
Surface Water 
Soil 
Air 
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TABLE 6-9 

POTENTIAL RELEASES 
MINE FILL B 

Nwscc 
CKANE, INDIANA 

AUGUST 1992 

Release Suspected Contaxknts”Y~ 

Occurred3 
Occurred3 
Occurred331 
Occurred2 

Explosives 
Explosives 
Explosives, Semivolatilr (Irganics 
Explosives 

NOTE: 

1 Observed. 
2 Reported. 
3 Analytical Records. 
4 See Table 6-8 for individual compounds. 

RP/6EMRF/AA3 
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Recommendations for cominuing or ceasing of RF1 Corrective .Actions based on the 
information reviewed will be presented for Mine Fill B in Section 7. 

RP/6EMRF/AA6 
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Based upon the information and conclusions presented in the preceding sections, the 
following recommendations are made concerning the need for continuing RF1 Corrective 
Actions at the four SWMUs discussed in this report. 

Pyrotechnic Test Areas - SWMU #19!00 

At the OTA, Annex Are.a, and Rocket Range, RF1 Phase II Release Assessments for 
groundwater, surface water, and soil are recommended. An air pathway investigation 
consisting of modeling :rather than field monitoring activities is recommended. This 
recommendation is based upon information indicating that releases to these me:dia have 
occurred and these releases pose a potential threat to environmental or human receptors. 

Load and Fill Area, Building 106 Pond - SWMU #OS/17 

RF1 Phase II Release Assessments for groundwater, surface water, and soil are 
recommended. Information received concerning current and past operational history of 
the Building 106 Pond indicate that contaminants have been released to these three media 
and rnay pose a threat to environmental and downstream receptors. An RF1 Phase II 
Release Assessment for air is not recommended because significant quantities of volatile 
compounds are not known to be currently discharged to Building 106 Pond. 

Mine Fill A - SWMU # 12,/ 14 

For Mine Fill A, RF1 Phase II Release Assessments are recommended for groundwater, 
surface water, and soil. Wistorical and current practices at this SWMU indicate that 
contaminant releases to these: environmental media potentially posing a threat to receptors 
have occurred. An RF1 Phas’e II Release Assessment for air is not recommended1 because 
permitted air pollution control devices are curremly in place. 

Mine Fill B - SWMU #13&ll 

RF1 Phase II Release Assessments are recommended for the groundwater, surface water, 
and soil at Mine Fill B. IPast operations conducted at Mine Fill B indicate that 
contaminant T’ icases posing ;a threat to human or environmental receptors have occurred. 
Because bombs are no 1onge:r filled in this area and renovation and rework activities are 
permitted, an RF1 Phase II Release Assessment for air is not recommended. 

RF/6EMRF/AB5 
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tiajor Tree Species ac SJSC Crane 

Black Ash 
Whit:e Ash 
Large-toothed Aspen 
Baldcypress 
Basswaod 
Bee,ch 
River Birch 
Boxelder 
0h:i.o Buck.eye 
Bucternuc 
Black Cherry 
Black Maple 
Red Maple 
Sugar Maple 
Yellow Poplar 
Black Oak 
C’hestnut Oak 
Chinquapin Oak 
Pin Oak 
Red Oak 
Scarlet: Oak 
Shingle Oak 
lcot t onwood 

American Einr 
Red Elm 
Hackberry 
fjir:rernUc Cckory 
)jonhernur Hickory 
P ignut Hickory 
Shagbark Hickory 
Honeylocus It. 
Bl.ack Locusi, C 
Waite Oak 
Austrian Pine 
Jack Pine 
Pitch Pine 
Scotch Pine 
S,hort leak Pine 
Vi,rgi.nia 3:“in.e 
Whi ce Pit?ri! 
Y63l.10~ Po,plar 
Swee cgum, 
Black Xai,nut 
Sycamore 
Willow 
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Partial List of Rare PLants ac IWSC Crane 
(Not Listed as threatened or endangered) 

Showy Orchi; Sessile Tril Lium 

Lesser Frinjs%d Orchis Twinleaf 

Ginseng Sullivancia sullvancii 

1 Nodding Tri t t ium Asplenium penval:ifil&.lm 1 

Large White Tri1Lium 

Yellow Tril.ILium 

Asplenium crechomaner:i; 

Vittaria lineata 
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teintroduced Xamsna tr 

White-t:ailed deer 
Beaver 

Raotors :ha: ?:est ,217 Ctn:%r 

Red-cai 1-e d hawk 
Red-shou! dered hawk 
Broad-whnged hawk 

jmall Mammalzi 

OQos!sum 

Mice 
Raccoon 
Cocconcail rabbit 
Red fax 
Gray fiox 

Long-tailed weasel 
Scriped skunk 
blink. 
Coyace 

Larger Rcrders 

Muskrat: 
!Joodchuck (Groundhog) 
Gray squirrel 
Fox squirrel 
Eastern chipmunk 
Flying squirrel 

Water Fowl and Shore Birds 

Canada goose 
Hal lard duck 
Ringnecked duck 
Lesser scaup 
Hooded mergansers 
B Lack duck 
Redhe ad 
Common merganser 
Bu E f lehead 
commorl Loon 

Game Birds 

Wi Id curkey 
Ruf fed grouse 
Bobwhite quail 
Woodcock 

Spar,row hawk 
Coopers hawk 
Sharp-s lh !,.nned haGk 
Great t~rrted OCJL 
Barred owl 
Scxeech ~2w:l 
Turkey :~;~I[:urc 

Fall. and Vincer Raocor VisL:or~ 

Rough. 1 eo,ged hawk 
3ar sh hawk 
Short.-*ared ow I 
LDn.g-eared owl 
S aw-wha #I:,, 3w I 
B a 1. d e .a&!; 1 e 
Go Iden *,:a$; le 

Other Birds 

American coot 
Rock (do ‘de 
C omrna n flicker 
YeL low-‘oe 11 ied sapsucker 
Blue jay 
‘Cuf ted titmouse 
Red-breasted nuthatch 
Mock,ing,brrd 
c;oLCerwcrowned kinglet 
douse c; parrow 
tiufous-s ided towhee 
Field ii:;pa.rrow 
Red-wlrrged blackbird 
Song Sparrow 

Kil ldeti!r 
Yournimq dove 
Hairy ‘,,doodpecker 
Downy s,,Joodpecker 
c l0nml0 n crow 
Brown ,zreepe r 
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larclai. Li:jc of Fauna ac ?iWSC Crane iConcinuedj 

Other Sirds (Concinu*dj Lizards 

Wincer wren 
American rober 
Cedar waxwing 
Cardinal 
Dark-eyed j unto 
Whippoorwill 
Swamp sparrow 
Great blue heron 
Herring gu 1 L 
BeLced kingfisher 
Red-bel Lied woodprcker 
Yorned Lark 
Carolina chickadee 
Voice-breasted nu.chacch 
Carolina wren 
Eastern bluebird 
Scar1 ing 
.Arnerican goldfinch 
Tree sparrow 
Purple mar: in 
Vhice-chroaced sparrow 
Ruby-chroaced hummingbird 

Salamanders 

Eastern newt 
Redbacked salamander 
Two-lined salamander 

Frogs and Toads 

Fowlers toad 
Chorus Erog 
Cricket frog 
Spring frog 
Grey tree frog 

I.eopard frog 
Bull frog 
Green frog 

Five lined skink 
Fence L itard 
Ground ski& 

Snakes 

Garter snake 
Bended vacer snake 
Dekays snake 
Black racer 
BLack rat sn.ake 
Milk snake 
Rough green snake 
Hcgnose snake 
Copper head 
Raccle snake 

Aquatic Animals 

Crayfish 
Freshwater mussels 
Golden shiner 
Redear sunfish 
Channel cacf ish 
Spotted sucker 
(Carp 
‘YeLLow perch 
‘aarmouch 
Largemouch baszi 
‘Thice bass 
13rown bullhead 
i3luegilL sunfish 
‘Jai leye pike 
!iJhi c e crap? ie 
Yellow bullhead 
I:,ongear sunf lish 

Turtles 

Spring softsheLL curcLe 
Snapping curcle 
Box curcle 
Painted turtle 
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DECEMBER 20,1989 FINAL RCRA PERMIT 
TRANSMI’ITAL LETTER, TITLE PAGE, AND SIGNATURE PAGE 



P 

. - :. ,. c - 
r? *J ‘.’ . . 

; t’ _ . r’.:,. - 

CERTIFIED MAU; P 6us89 516 
IPT w 

Captain C.E. Johnson 
Conxnanding Officer 
Oepartment of the Navy 
Naval Weapons Support Center 
Crane, Indiana 47522-5000 

i 

.' 

. . 

; 

RE: Final RCRA Permit 
Naval Weapons Support Center 
Crarre, Itidiana 
INS 170 023 498 

Dear Captain Johnson: 

Enclosed is a copy of the/Federal Portion of the final permit issued I:nder 
the Resource Conservation and Recovery Act (RCRA) as amended Gy the Hazardous 
and Solid Waste Amendments (HSWA) of 1984. Any noncompliance with this 
permit constitutes a violation of HSUA, and is grounds for enforcement 
action, permit termination, or other appropriate action. 

The duration of this permit is five (5) years. However, the United States 
Environmental Protection Agency (U.S. EPA) may modify, revoke and reissue, or 
terminate this permit based on causes specified in Title 40 of the Code of 
Federal Regulations (40 CFR) Sections 270.41, 270.42, and 270.43, and in 
Section 3005(c)(3) of the amended RCRA. 

This permit is effective as issued, as of the date jndicated on the cover 
page of the permit. 40 CFR 124.19 explains the rights of appeal .concerning 
this permit. 

A copy of U.S. E:PA's Response to Coernents has also been enclased, explaining 
all changes made between the draft penit and the final permit. 

If you have any questions, please contact Ms. Carol Ann 
(312) 886-6146, for assistam .,i, _ 

-*. - 
..,_ 

-Sincerely, 

Witt of my staff, at 

..I- T . 
.’ 

Waste Management Division, 

B-l . 
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-  - - - -  

UNITED STATES EKVIllattE~~ PROTECTlfflA6ENCY 

Mam of Pemittee: thmer: J&j&U&W DeaaCfaBllglll of Nave 
Operator: Unitedof &WV . 

Facility Location: Street Address:JIjmNaneI 
City, State: Cre 

EPA Identification Muber: 45 170 0238 

issuance Date: 2 0 f;rp 
-" 

j"ixJ 11 u 

- 

_I-,,- 

-__y- 

Pursuant to the Solid Waste Disposal Act, as amended by the Resource Conservation 
and Recovery Act (RCRA) of 1976, and the Hazardous and Solid Waste Amendments 

W/A) of 1984, (42 U.S.C. $6901, pt ;cip;p.), and regulations promulgated 
-hereunder by the United States Environmental Protectjon Agency (U.S. EPA) 
(codified in Title 40 of the Code of Federal Regulations (CFR)), Federal permit 
conditions (hereinafter,called the permit) of the RCRA permit are issued to 

* States Deoaafavv (US NI (hereinafter called the Permittee), 
facility &yal WeaPonst Center (W located at Craw- 

. 
e Indiana . 

The RCRA permit contains both the effective Federal permit conditions (contained 
herein) and the effective State permit conditions issued by the State of 
Indiana's RCRA program authorized under 40 CFR Part 271 (hereinafter called the 
State permit). When both this permit and the State petWit are effective, the 
Permittee has an effective RCRA pennit nhich authorftes the Permittee to conduct 
hazardous waste management activities as specified in the RCRA p@rmit. 

: ._ 

0; -V 31,, the State of IRdlana received fina; authoriratfon pursuant 
to Section 3006 of KRA, 42 U.S.C. $6926, and 40 CFR Part 271, to admfnfster the 
pre-HSUA,RCRA hazardous wa$e program. Since the State of Indiana has not yet 
received authorization to administer the entire hazardous waste program 
requirements of HSUA, additlonal pernit conditions mutt be issued by the U.S. EPA 
to address these new repuir=ntS- nd in 

$his vemft. . . 3”. 

The Permittee must comply with all tetis and conditions of;'this mklt. This " 
oermit consists of the conditions contained herein (Including those In any 
rttachwrnts) and the applicable fegulatfons contaIned ti 40 CFR Parts 260, 261, 

,. 262, 264, 266, 268, 270, and 124, and applicable pmvislms of HSWA. 

I -- 

B-3 



This permit is based on the assumption that the information submStted in the 
'. permit application attached to the Pennittee's letter, dated Drtabpr 12,, 

and in any subsequent amendments (hereinafter referred to as the application), I 
and in the certification regarding potential releases from solid uaste management 
units, dated June 13. w, is accurate. Any inaccuracies found in this 
information may be grounds for the termination, revocation and reissuance, or 
modification of this permit (see 40 CFR Q270.41, 9270.42 and 9270.43) and I 
potential enforcement action. The Permittee aust inform U.S. EPA of any 
deviation from or changes in the information.in the submitted Inforwtion. 

Effective: 

The RCRA permit is effective when both this pemft and the State pemit are 
effective. This permit is effective as of thirty days after service of notice, 
unless a review is requested under 40 CFR 9124.19 (unless no coawnts requested a 
change in the draft pennit in which case the permit shall become effective 
imnediately upon issuance), and shall remain in effect for 5, unless 
revoked and reissued, or terminated (40 CFR q270.41, 4270.42, and $270.43), or 
continued in accordance with 40 CFR 9270.51. 

Issued this &f-A day of &'r /9‘Bp (,, 

I : 
I 
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APPENDIX C 

WATER QUALITY REPORT FOR BUILDING 2797 WELL 



REPRODUCED AT GOVERNMENT EXPENSE 
t, WELL @ OTA o(=I=icG, 
f -L*DG 275-J 

DO NDT WRJTE ‘IN THIS JPACE 
INounA STATE BOARD OF HEALTH 

-~&xwotyDivbbn~ 
1330watwl&&~ --. 

Ship NO. ?.D.&la 19M 

Oats Rep. 
fdblydklndfina46m61964 

Punuc WATER SUPPLY 

c 

I -DLOCl 

-c 6 
flu IN THIS SPACE USE SDFl PENCIL OR BUCK INK 

IndbnnSWIBoudvfH-btamrilrqwttq 

COXMANDIN(I OFFICER (CODE 00725) 
(Name) 

NAVAL WEAPONS SUPPORT CENTER BLDCI 4 

'Ri%E , 47!&3000 
IN 

(City of Town) (tP) 

sIv.WLE DATA 
(To &I conlpletacf Ey sup@?r) 

PLEASE rzad instnxtians on back of last copy ,I 

PWS ID 
251003 1 [q-T-J [-q-qqq 

l-7 6-9 10 - 13 

NamotOrlpn&AVAL WEAPONS SUPPORT CENTER 
cJtyaTuwl CRANE 

caJn(y- AiARTlN f9.#&y4-1236 
silpuinendent ROBERT HERMAN 
Q--dby ROBERT SELF 
s~lprin,,~drnt OTA W&-LA,. L%W 2747 
whkh tap r3mxRciw 
Q’lcJ#jn@~l n/or CkILofzltiuA;Tk-D 

LOCATION 
c c 

f?Elq 

DATE 

26 - 30 
[$+J-$q+ 

31-36 
TYPE (Check appropriate circle) 

AnAdditb~l~ofRewRsShouId&SwtTa: I 

HAVFAC U.S. NAVAL BASE Attn. CODE 111 
m-0 . . 

PHILADELPHIA,,qA 18112 

U. REPORT FORM I_-- 
---7-y-- 

22.27 

ANALYSIS DATA 

f-b 8a bmphted Ey Lb) 

mawI &GE. 
h*ithrTaa PMth Tubn 

h 2ok. unr. 
MI 

ont4Mr onlonr 
I.sr Is 

Tr- r( 
ciizzz 

24 r(l 

W NOT WRIYE IN T,Hls SPACE 

-- -()a3671 
1 APR 3 0 hi ’ 

llab No. B Date Received 

17.20 ,i!l 22 - 27 

If MFis drecked (14-lln, the RESULT (17-20) is 

If MPN IS CM&@ (1ClcjJ the RESULT (17-20) is 

I 

RmRT Of SA:APLES 

SATISFKTORY 

0 WATER QUAUTV QuESTK?NAEu 

0 UNSA nSFACTQRy 
0 SUBMT fw0 CHECK SAMPLES FROM THIS SAME 

SAMPUNG POINT. (ONE EACH DAY FOR TWO OAYS IN 
A ROW.) 

0 NOT VAUO EECWSE 

0 Them WM too bng a time bctwccn cokction of sample 
and racaipt for nxamlnatiw. 

0 The wataf sampie botUa was broken in shipment. 

0 Ths water sample containsi Cl* midual. 

0 Thorn was an wrgrwth in MF lest 

0 CR&f 

0 WE ADVISE 7 - 4NOTHER~MPLE BE SUBMITTED. 

’ Dor4awrbinThItsprcr I ‘. Warns) -,,- 3-w 

IN 
(City or Town) ---I GiP) L 

c-J@) 



APPENDIX D 

SWMlJ RECONNAISSANCE PHOTOGWHS 



ISWMW RECONNAISSANCE 
:PHOTOGRAPHIC RECORD 

Photo Number -- 

1 

2 

3 

4 

h Pyrotechnic residues and stressed vegetation at the 13T.1 Mk 3-J test area 

11 

12 

13 

14 

15 

16 

17 

1.8 

1.9 

Descriution 

Water draining from cook-off tanks at the OTA. 

Water i.n cook-off tank. 

Staining near cook-off tank. 

Pyrotechnic residues at the OTA. 

Pyrotechnic residues at the OTA. 

Staining ;and stress vegetation in the phosphorus test area of 111~: 0TA. 

Spent ordnance storage area at the OTA. 

Stressed vegetation on berm east of Rockeye spin test chamber at the Annex area 

Stressed vegetation adjacent to sheet and plastic explosive tcsti arca at the Annex 
area. 

Burned areas and residues at the rocket range. 

Spent pyrotechnic device in bush. 

Eroded section of Building 106 pond bank suggesting overflow 

Building 106 pond neutralization plant. 

Three-way valve on drain line from Building 153 unloading pad in Mine Fill A. 

Red colored water puddled in Mine Fill A. 

Streszd vegetation near box emptying building and empty box ‘{torage bins in Mint 
Fill A. Note stains by conveyor. 

Staining around Building 196, paint locker in Mine Fill A. 

Staining near Compressor Room, Building 2960, in Mine Fill A. 

D-l 



Photo Number 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

SWMlJ RECONNAISSANCE (Continued) 
PHOTOGRAPHIC RECORD 

Descrintiion 

Staining and residue near utility pole in Mine Fill A. 

Hot melt stockpile at Mine Fii A.. 

Stressed/absent vegetation near the box emptying building in Mine Fii B. 

Stressed and stained soils near box empty building at Mine Fill B. 

PCB contaminated soil excavation, south production line at Mint.: Fill B. 

PCB contaminated soil excavation, north production line at Mint: Fill B. 

Residues and staining nearing Building 2171 in Mine Fii B. 

Disposal bin and staining near Building 2171 in Mine Fii B. 

Contamination in utility shaft at north end of Mine Fill B.. 

Staining and spills near compressor hut (Building 6!)) at Mine Fill B. 

Staining and corrosion near Building 169 at Mine Fill H. 

Note: Original color photographs listed here and others are contained in prloject files, 

I 
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APPENDIX E 

ORDNANCE TESTED AT THE OTA 

Source: Kramer, 1983. 



DODIC 

T 

LW21 
LW26 
LW27 
LW28 
LW31 
LW32 
L118 

/ L190 
L191 
L192 
L193 
L201 
L135 
L136 
L139 
L140 
L225 
L226 
t227 
L258 
L266 
L269 
L271 
L306 
L307 
1311 
L312 
L314 
1323 
L324 
L366 
L373 
L414 
1450 
L541 
L542 
L543 
LW53 
L337 
1426 
LW60 
LW61 
LW62 

! LW52 
LW53 
chi84 
EW-76 

Signal, Distress, Personnel, Mk 3130-0, Red, Caliber 38 
Signal, Distress, Personnel, Mk 121-0, Red, 9MM 
Signal, Distreslr, Personnel, Mk x22-0, Green, 9MM . 
Signal, Distress, Personnel, Mk 1123-0, Yellow, 9MM 
Signal, Distress, Personnel, Mk 138-0, Yellow, Caliber 38 
Signal, Distress, Personnel, Mk 139-0, Green, Caliber 38 ( 
Signal Kit, Personnel Distress, Mk 79-O 
Signal, Illumination, Marine, Green C:anet, Mk 1 Mod Cl 
Signal, Illumination, Marine, Red Comet, Mk 1 Mod 0 
Signal, Illumination, Marine, Yellow Comet, Mk 1 Mod 0 
Signal, Illumination, Marine, Mk 1 Mod 1, Red Star 
Signal, Smoke, Mk 2 Mods, Red, Rocket 
Cartridge, Photoflash, M112A1, l-Second Delay 
Cartridge, Photloflash, M112A1, 2-Secolnd Delay 
Cartridge, Photoflash, M123A1, 2-Second Delay 
Cartridge, Photoflash, 61123A1, 4-Setxnd Delay 
Signal, I1 lumination, A/C, M37A2 
Signal, I1 lumination, A/C, M38A2 
Signal, 11 lumination, A/C, M39A2 
Signal, I1 lumination, A/C, Mk 80 Mod 0, Red 
Signal, Smoke and Illumination, Marine, Mk 66-0, Red 
Signal, Smoke iarid Illumination, Marin,e, Mk 117-0, Green 
Signal, Smoke and I!lumfnation, Marine, Mk 118-0, Yellow 
Signal, Illumination, Ground, M158, Red, Five-Star, Cluster 
Signal, Illumination, Ground, M159, Mhite, Five-Star, Cluster 
Signal, Illumination, Ground, M126A1, Red, Five-Star, Parachute 
Signal, Illumination, Ground, M127A1, White, Five-Star, Parachute 
Signal, Illumination, Ground, M125A1, Green, Five-Star, Cluster 
Signal, Smoke, [Ground, Red, Parachute, Ml29Al 
Signal, Smoke, (Ground, Green, Parachute, M128Al 
Simulator, Pro,jectile, Air Burst!, M74, Series 
Simulator, Pro,jectile, Air Burst 
Flare, Surface, Parachute, XM184,,' Battlefield Illum. SiEtt 
Flare, Surface, High Altitude, Parachute, Mk 20-O 
Signal, Illumination, Marine, Mk 2-0, Very, Green 
Signal, Illumination, Marine, Mk 2-0, Very, Red 
Signal, Illumination, Marine, Hk 2-0, Very, White 
Flare, Decoy, Mk 50 Mod 0 
Signal, Illumination, Personnel Distress, Mk 140 Mod 0 
Flare, A/C, Pa,rachute, Mk 45 Mods 
Flare, Decoy, Mk 46 Mod 1C 
Flare, Decoy, IYJU, 2/B 
Flare, Decoy, IMJU, 3/B 
Flare, Decoy, I!+lk 48 Mod 0 
Flare, Decoy, IMk 48 Mod 1 
Rapid Bloom Of,f-Board Chaff 
Super Rapid Bl~oom Off-Board Chaff 

LIST OF XTEMS~-EsTEO OUTSKIE (SPECIFICATIYON REQJXREII),, 

NOMENCLATURE- 

Enclosure (1) E-l 
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List of Items for "Closed Cell" Testing --. 

DODIC 

L600 
L601 
L591 
L594 
L598 
L599 
1525 
L535 
L536 
L556 
L557 
L560 
L561 
L565 
L495 
L508 
L377 
L378 
L275 
L285 
L210 
L211 
L212 
L213 
L169 
L125 
LW41 
LW42 
LW46 
K765 
K769 
K861 
K864 
K867 
K869 
K870 
K873 
K874 
K885 
K886 
K764 
KW14 
K505 
K510 
K515 
WlO 
KW06 
KWo7 
KW08 

NOMENCLATURE 

Simulator, Booby Trap, M119, Whistling 
Simulator, Hand Grenades, M116Al/M116E2 
Marker, Locatfoln, Marine, Mk 80-0, Yellow-Green Slick 
Simulator, Projectile, Ground Burst, M115A2/M115E2 
Simulator, 800&y Trap, M117, Flash 
Simulator, Booby Trap, M118, IllumInatfon 
Sfgnal, Smoke and Illumination, A/C, Mk 6 Mods, Float LiQht 
Fuzee, Warning, Railroad, Blue, Mk l-1 
Fuzee, Warning, Railroad; Red, Mk 1-O 
Marker, Location, Marihe, Green, Uranine 
Marker, Location, Marine, Red, Rhodamine 
Marker, Location, Marine, Mk 1-2, DC, D&y, Green 
Marker, Location, Marine, Mk 1-3, DC., Day, Yellow 
Marker, Location; Marine, Mk 2 Mods, DC, night 
Flare, Surface,, Trip, M49 Serie? 
Furee, Warning1 Railroad, Red, 20 Minute, M72 
Detonation Simulator, Explosive, Mk 12-O 
Detonation Simulator, Explosive, M80 
Signal, Smoke and Illumination, Marine, M~k 13-0, Distress 
Signal, Smoke,, Marine, Orange, Dfstress, Merchant 
Marker, Location, Submarfne, Mk 24-0, Black 
Marker, Location, Submarine, Mk 23-0, Green 
Marker,. Locatilon, Submarine, Mk 22-0, Yellow 
Marker, Location, Submarine, Mk 21-0, Red 
Signal, Smoke,, A/C, Mk 89-0, Green Smoke 
False Target, Submarine, Mk 2 Mods 
Pigment, Chrome, Yellow, l-lb can 
Signal Kit, Fllash, Mk 47-0, F/RIM-24 Series Missile 
Flare, Decoy, Mk 48-O 
Riot Control Auent. CS, Caosule 
Riot Control AGent; CSZ ' 
Smoke Pot. Ground Tyoe, SGF2, Mk 6-0, W/Fz Mk 388-D 
Smoke Pot; Ground Tibe; SGF2; M6 
Smoke Pot, H4A2, Floating, HC 
Smoke Pot, M7!, w/Oil, w/Fuze, SGF2 
Smoke Pot, M7., w/Oil, w/o Fure 
Smoke Pot, M7, w/o Oil, w/o Fuze 
Smoke Pot, Ground Type, HC, Mk 3-O 
Fuze, Smoke Pot, M208, Mechanical.Type 
Fuze, Smoke Pot, M209, Electrical Type 
Riot Control Agent, CSl 
Charging Device, CN Spray Gun, ii 1-O 
Riot Control Ag-, ', CN, Capsule 
Riot Control Agent, CN, LBS 
Riot Control Agent, CN, Pellet 
Generator, Smoke, Mech., Mk 6-O', Less Tank 
Fog Oil, SGF2, F/Smoke Pots, MIL-F012070A 
Rack, Smoke Screen, Mk l-0, F/Smoke Generator, Mk 3-O 
Tank, Smoke Screen Generator, Mk 2 Mods, w/FM Smoke Mix 

Enclosure (2) 
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DODIC 

G930 
6935 
6937 
6940 
G945 
G950 
6955 
6960 
6963 
6965 
6873 
6874 
6880 
G881 
6890 
G892 
6895 
G900 
6905 
G910 
6911 
6916 
6924 
6838 
6839 
6841 
6850 
6851 
6870 
6872 
L568 
L580 
L545 
L212 
L589 
L590 
F534 
F562 
F470 
L283 
L259 
L260 
L272 

A020 
A071 
A470 
MW53 

List of Items for "Closed Cell" Testiny P--B. 

NOMENCLATURE --- 

Grenade, Hand, Smoke, White, HC, AN-M8, w/Fz M200, M201 Series 
Grenade, Hand, Smoke, WP, M15, w/Fz M6,A3, M~6A4, M206 Series 

*Grenade, Hand or Rifle, Smoke, WP,, M34, w/Fz M206A2 
Grenade, Hand, Smoke, Green, M18, w/Fz M200, M201 Series' 
Grenade, Hand , Smoke, Yellow, M18,, w/Fz M200, M201 Series 
Grenade, Hand, Smoke, Red, MI8, w/'Fz M200, M201 Series 
Grenade, Hand, Smoke, Violet, MI8,, w/Fz M200, M201 Series 
Grenade, Hand, Riot, CN, M7 or M7A1, w/Fz M200 or M201 Series 
Grenade, Hand, Riot, Capsuled CS, ABC-M7A2 or Pellet CS, M7A3 
Grenade, Hand Training, MlAl 
Fuze, Hand Grenade, Fraq M204 Seri'es 
Fuze, Hand Grenade, Buriing Type, M201 Series 

*Grenade, Hand, Frag, XM61 w/F M204A2 
*Grenade, Hand, M67 w/F M213, TlOllE2 
*Grenade, Hand, Fiflhag, Mk 2, M26 and M26 Al w/Fz M204 Series 
*Grenade, Hand, Frag Mk i!Al w/Fz,M!lOA3 

Grenade, Hand, I'lluminating, Mk 1 Nods, w/Fz Mk 372-O 
Grenade, Hand, Incendiary, AN-Ml4 Serfes, w/Fz M201A1. 
Grenade, Hand, Riot, CN-DM, Cl6 Series 

*Grenade, Hand, Offensive, Mk 3 Series, w/o Fuze 
*Grenade, Hand, Offensive, Mk 3 Series, w/Fz M206 Series 

Grenade, Hand, Practice,, M21, w/F;! MlOA3, M205A1, M205A2 
*Grenade, Hand, Riot, CSI, M25A2, Integral Fuze 

Cartridge, Grenade, Rifle, 30 Caliber 
Cartridge, Grenacle, Rifle, 7-62MK, NATO 
Cartridge, Grenade, Rifle, 5.56MM 
Charge, Practice Hand Grenade 
Charge, Practi'ce Hand Grenade 
Fuze, Hand Grenade, Prac:tice, MlOA3, M205Al, M205A2 
Fuze, Hand Grenade, Offensive, M6A3, M206 Series 
Marker, Location,, Marine, Mk 28 Mods 
Marker, Location,, Marine, Mk 58 Mods 
Marker, Location,, Marine Mk 25-3 
Marker, Location,, Submarine Mk 22-0, Yellow Smoke 
Marker, Location,, Marine, Mk 78-0, Green Smoke, Submarine 
Marker, Location,, Marine, Mk 79-0, Black Smoke, Submarine 
Cartridge, Silgnal, Practice Bomb, CXU-4/B 
Cartridge, Signal, Practice Bomb, Mk 4 Mod 3 
Cartridge, Si~glrlal , Practice Bomb, CSU-3A/B 
Signal, Smoke md Illunimation, Marine, Mk 124 Mod 0 
Signal, Smoke and Illumination, Mk 120 Mod 0 
Signal, Smoke anId Illumiination, Mk 121 Mod 0 
Signal, Smoke and Illumination, Mk 99 

*Mk 379-1, Auxiliary Detonating Fuze, Booster 
*Mk 395-1, Auxili121ry Detonating Fuze, Booster 
*Mk 407-1, Point Detonating Fuze, Booster 
*Mk 118, Rockeye Bomblet 

Cartridge, Buckshot, 12 GA 
Cartridge, Ball, 5.56MM 
Cartridge, Ball, .45 Caliber 
Mk 56 Explosive Sheet Charge 
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List of Items for "Closed Cell" Testing ---- -- 

DODIC NOMENCLaATURE -. 

ML04 
ML05 
M792 
MO29 

Cutter, Powder Actuated, Mk 23-O 
Cutter, Powder Actuated, Mk 24-O 
Assembly, Demolition Charge, Mk 138-1 
ASC, 300 Gr. 
Torch, Cutting* Mk 2 

*Booster, Mk 30 Fuze 
*Booster, Mk 39 Fuze 
*Booster, Mk 53-l Fuze 
*Booster, Mk 44aml Fuze 

*Protection for Fragmentation Required. 

I 
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APPENDIX F 

TOXIC HAZARDS ASSOCIATED ‘WITH 
HANDMANIPUlLATED SIGNALING DEVICES 

Source: NAVSEA, 1985. 



TARLE F-l (Continued) 

HAND-MANIPULATED SIGNALING DEVICES 
COMPOSITION COMPOUNDS AND TOXICITY RATINGS 

Comoound 

Benzamhrone 
Stearine: (Stearic Acid) 
Amy1 Acetate 
Xylene-azo-B-naphthol 
l.-Methvlaminoanthraquinone 
Silicon 
Vat Yellow 4 
Vinylidene Fluoride 
Zrconium Hydride 
l.,il-di-p”.toluidinoanthrayuinonl, 
Titanium Powder 
Zrconium Powder 
Dechlorane 
Charcoal 
Lactose. technical 
Black Powder 
Anthracene, technical 
Ethyl Ccntralite (Carbamite I 
Ked Dye 
Yellow Dye 
Shellac 
Ground Glass 
Arabic Gum 
Binder, cellulose Nitrate-Camphor 
Viton A 
LiUllinaC 

Tetranitrocarbazole 
Polyvinyl Acetate 
Cornstarch 
Violet Dye 
Iron (111;) Oxide 
Solvent Green Dye 

*Notes: 

j.‘oxicitv Level* 

Low 
Low 
Low 
Low 
Low 
LOW 
LO\Y 
LOW 
LOW 
Low 
Low 
LOW 

Low 
Ni.XW 
None 

1;‘llkIlOWIl 
1;‘UkllOWl 
l;‘nkrlown 
1;‘nknown 
Unknown 
1;‘uknown 
Unknown 
lJnkno\~n 
II nknown 
II nkIloWtl 
1Jnknown 
1J nknown 
1J nknown 
Unknown 
1J nknown 
1 J nknown 
II nknown 

High = Severe toxicity. 
This designation is for subst.ances which produce permanent physical impairment, disfigurement: or 
threaten loss of life. 

Moderate = Moderate toxicity. 
This designation is for chemicals that can cause reversible or irreversible change:+ in the human body 
not necessarily severe enough to cause .serious physical impairment to threaten life, 

I 
1 

w 

I 
I 
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TABLE F-l 

HAND-MANWIJLATED SIGNAL,ING DEVICES 
COMPOSITION COMPOUNDS AND TOXICITY RATINGS 

ComDound :Toxicitv Level” 

Potassium Perchlorate 
Barium Nitrate 
Barium Chlorate 
Lead Peroxide 
Sodium Oxalale 
Copper Powder 
Nitroglycerin 
Ikitrotoluene 
Diatomaceous Earth 
Copper Chloride 
Red Phosphorus 
Lupersol DDM 
Dichloromethane 
Asbesi.os Powder 
Potassium Nitrate 
Magnesium Powder 
Strontium Nitrate 
Asphaltum 
(4ntimony Sulfide 
,4cetone 
Potassium Chlorate 
Yellow Dye (Auramine) 
Hexachloroethane, technrcal 
Hexachlorobenzene 
Castor Oil 
Diphenylamine 
Varnish 
Thinner (Petroleum Spirits) 
Red L,ead 
Guanidine Nitrate 
Hexafluoropropylene 
Cobalt Naphthenatc 
Antim.ony Trisulfidc 
Sulfur 

Dextrin 
Polyvinyl Chloride 
Linseed Oil 
Calcium Carbonate 
Copper Oxide 
Silicon Powder 
I-Mel.hylaminoanthr~Iquinonc: 
Aluminum 
Graphite, glazed 
Sodium Bicarbonate 

Dye 

High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 

:Moderat e 
Moderate 
Moderate 
Moderate 
Moderate 
Moderate 
Moderal c 
Moderate 
Moderat c 
Moderat t: 
Moderate 
Moderai e 
Moderal e 
Moderate 
Modera1.e 
Moderale 
Moderare 
Moderare 
Moderal:e 

LOW 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
Low 
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TABLE F-l (Continued) 

HAND-MANIP‘ULATJZD SIGNALING DEVICES 
COMPOSITION COMPOUNDS AND TOXICITY RATIKGS 

.Low 2:: Slight toxicity. 
This designation is f(Jr substances which produce changes in the human bid!/ which are readily 
reversible and which will disappear following termination of exposure., either with cw without. medical 
treatment. 

‘None = No toxicity. 
This designation is for chemicals which either produce no toxic effects under an? conditions of normal 
usage or require overwhelming doses to produce any toxic effects in humans 

unknown. 
This rating covers chemkals for which insufficient data are available to enable ;I valid assessment ~jf 
tox.ic hazard. 

Source: NAUSEA, 1985 

RPj6EMKF:/ARI) 
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PROBABLE 

TABLE F-2 

HAND~=lMANIPULATED SIGNALING DEVICES 
PRODUCTS AND RESIDUES AND THEIR TOXICITY RATINGS 

Carbon Monoxide 
Carbony Sulfide 
Carbon Disulfide 
Sulfur Dioxide 
Sdfur ‘Dioxide 
Hydrogen Sulfide 
Ammonia 
Hydrogen Chloride 
Nitric Oxide 
Barium Oxide 
Barium Sulfide 
Barium Chloride 
Barium Hydroxide 
Potassium 
Potassium Hydroxide 
Antimony Trioxide 
Antimony Pentoxide 
Copper 
1, 1’-biphenyl 
Chloromethylbenzene 
Diethyl hthalatel 
Phenol P 
Styrene 
Thiophenol 
Auramine 
Chlorine 
Hexachloroethane 
Hydrogen Cyanide 
Strontium Sulfide 
Cyanogen 
Potassium Cyanide 
Cuprous Chloride 
Phosphine 
Sodium Cyanide 
Sodium Hydride 
Phosphorus Tetramer 
Phosphorus Pentoxide Dimer 
Phosphorus Trioxide Dimer 
1,3Dimethylbenzene 
Amino- 1, l’-biphenyls 
IsoquinoIine 
Silicon Tetrafluoride 
sodium 
Chlorine 
Sulfuric Acid 
IrOIl 

J:oxicitv Level* 

High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
High 
H@ 
Higtm . 

g 

High 
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TABLE F-2 (Continued) 

HAND-MANIPULATED SIGNALING DEVICES 
PROBABLE PRODUCTS AND RESIDUES AND THEIR TOXICITY RATINGS 

Comnound 

Potassium Carbonate 
Potassium Sulfate 
Strontium Oxide 
Lead 
1-Aminoanthraquinone 
243ninoanthraquinone 
Acenaphthalene 
Acetophenone 
Benzaldehyde 
Naphthalene 
D.ichlorobenzene 
Magnesium Chloride 
Phenanthrene 
Tetrachloroethene. 
Strontium 
Sodium Carbonate 
Sodium Hydroxide 
1,2Propadienylbenzene 
4-Hydroxybenzonitrile 
Anisole 
Phenylhydrazi.ne 
Lead Oxide, Red 
Lead Tetmfluoride 
Methylbenzoate 
Phthalic Anhydride 
Carbon DioxideI, 
sulfur 
Carbon 
Potassium Chloride 
Magnesium Oxide 
Strontium Chloride 
Sti Dimer 
Le,ad Dimer 
Silicon 
Silicon Dioxide3 
1-Metbylaminoanthraquinone 
1-Methylnaphthalene 
2-Methylnaphthalene 
Anthraqu’ le 
Cyanobenzene 
Phcnylacetylene 
Toluenel 
Trichloracetic Acid 

Toxicitv l,evel * 

Moder,ate 
Modecate 
Moderate 
Moderate 
Moderate 
Moderate 
Moderate 
Moderate 
Moderate 
Moderate 
Moderate 
Moderate 
Moderate 
Moderate 
Moderate 
Moderate 
M.oderate 
Moderate 
Modera.te 
Modera.te 
hllodera te 
h4oderate 
hloderate 
Moderate 
Moderate 

Low 
Low 
Low 
Low 
Low 
Loa 
Loa 
Low 
Low 
LOW 

LOW 

Low 
LOW 

LOW 

LOW 

LOW 

LOW 

LOW 
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TABLE F-2 (Continued) 

HAND4lANIPULATED SIGNALING DEVlCES 
PROBABLE PRODUCTS AND RESIDUES AND THEIR TOXICITY RATHNGS 

.Comnound 

9H-Fluorene 
Cl@Alkene 
CII-Alkane 
C:3-Benzenes 
C&Alkynecyclohexane 
Q-Benzene 
C&-Benzene 
Cg-Alkp! 
Dibenzofuran 
Methylphenyldiazene-l-oxide 
lH-Indene 
Dibenzofuran-9-one 
Pcrchlorocyclopropane 
Barium Hydroxyl Radical 
T’etracarbon Dinitride 
Carbonyl Monochloride 
Potassium Hydroxide Dimer 
Barium 
Magnesium Aluminate 
Aluminum Nitride 
Aliphatic Amides 
Benzot hiophene 
C’yanoanthraquinone 
Phthalate 
Methinophosphide 
Phosphorus Dimer 
Phosphorus Nitride 
Silicon Nitride 
1,.(1,1-diiethylethyl)naphlhalene 
1 .-aminonaphthalene 
l~cyanonapbthalene 
l~.Hexylnylhenzene 
1..Isocyanonaphthalene 
1.~Methylaminobiphenylenc 
1..Phenyl-Ibutync 
1..Phenylnaphthalene 
II-I-lndene, l..methylene 
2..Amino-9H*fluorene 
2-Phenyloxazc ’ F 
3..Phenyl-‘2-propenal 
4.Methyl-l,l’-biphenyl 
Alpha-phenylaminobenene-acetonitrile 
Amino-B-naphthol 

Ioxicini Level* 

unknown 
IJllkIlOwTl 
IJnknown 
IJnknown 
IJnknown 
Unknown 
Unknown 
IJnknown 
IJ nknown 
Unknown 
L1nknown 
I.! nkncrun 
L’ nknown 
I.inknown 
Unknown 
Unknown 
i.:nkn0wn 
Unknown 
[Jnknown 
Unknown 
Unknown 
Llnknc~n 
Llnknown 
Unknown 
Unknown 
L~nknown 
Unknown 
Unknown 
Unknown 
l!nknown 
I!nknown 
Unknown 
Lrnknown 
Linknown 
Unknown 
Lrnknown 
I.rnknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 

I 
I 

1 
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TABLE F-2 (Continued) 

HAND~MANIPULATED SIGNALING DEVICES 
PROBABLE PRODUCTS AND RESIDUES AND THEIR TOXICITY RATIINGS 

ComDound 

Magnesium Chloride 
Cupric Oxide 
Sodium Chloride 
1,9-Benz-IO-anthrone 
Dibenzo(b,def)chrysene-7, I4-dione 
I ,4-di-p-toluidinoanthraquinonc 
I ,4-Diamino-2,3-dihydroanthraquinonc 
Silicon Carbide 
Xylene-azo-B-naphthol 
vat Yellow 4 
Cyanobenzene 
Zirconium Dioxide 
Calcium Carbonate 
Zirconium Nitride 
1:,4-Diaminoanthraquinonc 
Titanium 
Titanium Dioxidcl 
Nitrogen2 
Methane2 
Hydrogen 
Water 
1,7,7-‘l’rimethvlbicvclo(?,:‘., I)hr:ptane-l-one . , 
Acetylene 
lZl.hylene 
Ethane 
oxygen 
Disulfur Monoxide 
!<ulfur Monohydride 
!Sulfur Monoxide 
I-Fluoro-2-(2-methoxyethenyl)benzene-Z-one 
l-p-toluidinoanthraquinone 
I-Phenyl-2,4-bexadiyn-l-crnl.: 
:!,2-Dimethylcyclohexanonc 
:!-Bu~~lbicyclo(l,2,1)heptan~: 
:!-Mel.byl-l,l’-bipbenyl 
:2-Mel hylene-S-( I-methyl~ztlmyI)cyclohexanonc 
.3,4,4-Trimethyl-2-cyclohexanone 
3,5,5-‘Trimethylbicyclo(4,l,O)heptane-Z-one 
.3-Methyt-3-cyclopentanomt: 
<4,7,7-‘~rimetbylbicyclo(:.:!,l)heptane-Z-one 
4Merbylnaphthalene 
~6-met~yl-3-(l-methylethyl)2!-cyclohexon-l-one 

‘Toxicitv ILevel’ --- 

Low 
LOW 
Lcrvi 
Len 
Losr, 
LOUS 
LO\C~ 
LW 
LOW 
LOW 
LOU 
LOW 
Low 
Low 
Low 
LOW 
LOIS; 
Nori< 
Noric 
;“ionc 
?%on:: 
Koni: 
Nonk: 
NWC 
None 
None 

Unk.n(rwn 
Unknown 
Unknown 
Unkn[,wn 
Unknown 
Unknown 
Unknrjwn 
Unknown 
Unknl,wn 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
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TABLE F-2 (Continued) 

HAND~MANIPULATED SIGNALING DEVICES 
PROBABLE PRODUCTS AND RESIDUES AND THEIR TOXICITY RATINGS 

Compound 

Benzofuran 
ISenzonitrile, K-oxide 
I\[,N-Diethylhenzeneaminc 
Naphthol(Z,l-b)furan 
Trif?uorosilane 
l,l-Bicyclopentyl 
l,&Dichloro. Vat Yellow ,4 
1-Chloro- Vat Yellow 4 
1-Methylcyclopentanaminr: 
4-Undecane 
5-Cyclohcxylmcthyl-?-pyrrolidinone 
SHydroxyberuanthrone 
9Hvdroxyanthrar:cnc i 
Dibenzo(a,h)Pyrenc 
Dibenzo(a.h)Pyrene Perox& 
Z-Methylisocyanobenzenc 
Difluorosilane 
Magnesium Hydride IiadicijX 
Nitrogen Oxides 
C’Iz-Hexene 
(.:z-Benzenes 
C:z-Thiophenc 
Carbon Disulfoxide 
Hydrocarbon alk;lncs 
Phenyldiazobenzcnr 
(:I-Indane 
I:z-lndanc 
(.‘z-Naphthalcne 
C.‘3-Indanc 
C.:4-Indanc 
(.‘5-Benzene 
CT-Benzene 
Dihydxonaphthalene 
Methylbenzothiophene 
Methylbiphenyl 
Methylnaphthalene 
Chlorine, Atomic 
Barium Chloride Radical 

_Toxicity Level* 

lJdCIlCWtl 
IJnknown 
lJnkncwn 
1Jnkllown 
CJnknown 
1.: nkn own 
I.:nknown 
Unknclwn 
Unknown 
I.lnknown 
Unknctwn 
IJnknown 
L!nknawn 
Unknown 
Ijnkncwl 
Unknown 
Unkncrwn 
Llnkncrwn 
Unknown 
1.1 nknown 
Unknown 
I.lnknown 
I.;nkncr\vn 
I. 1 nkncl wn 
I.Jnknown 
Unknown 
1.inkntrti.n 
linkncrwn 
Gnknc~n 
Unknown 
I.!nknown 
I.~nkncwn 
IJnknown 
1Jnknown 
1Jnkncrwn 
1,Jnknown 
Unknc twn 

I.1 nknc rwn 
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TABLE F-2 (Continued) 

HAND-MANIPULATED SIGNALING DEVICES 
PROBABLE PRODUCTS AND RESIDUES AND THEIR TOXICITY RATINGS 

*Notes: -- 

1 .. Only at concentrations greater than 200,000 ppm. 
2 ‘. A simple asphyxiant, but at 50% concentration it produces 

symptoms such as rapid respiration and diminishing mental 
awareness. 

3 .. Can cause pulmonary fibrosis (silicosis). 

High = Severe toxicity. 
This designation is for suhtances which produce permanent physical impairment, disfigurement. or 
threaten loss of life. 

Moderate = Moderate toxicit):. 
This designation is for chemicals that can cause reversible or irreversible change\ irn the human body 
not necessarily severe enough to cause serious physical impairment or t.hreaten lift. 

Low = Slight toxicity. 
This designation is for substances which produce changes in the human body which are readily 
reversible and which will disappear following termination of exposure, either with Ior without medical 
treatment. 

None = No toxicity. 
This designation is for chemicals which either produce no toxic effects under any ccrnclitions c~f normal 
usage or require overwhelmi.ng doses to produce any toxic effects in humans. 

This rating covers chemicals for which insufficient data are available to enable :I, \,,alid assessment of 
toxic hazard. 

Source: NAVSEA, 1985. 

RP/tiEMRFIABY 
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APPENDIX G 

NPDES OUTFALL 006 EXCEEDANCES 



Date -- 

April 1.5, 1986 

January 7,1987 

pH 
oil csr Total Total Total 
--.: Grease 2 Cr A 

‘30 ND ND ND 

N:D ND 0.09 ND 

Total 
Emlosive TN’:r HMX RDX - 

ND ND ND ND 

ND ND ND ND 

NPDES LIMIT* 6-9 10 0.05 0.08 0.8 0.2 02 0.2 0.2 

TABLE G-l 

NPDES EXCEEDANCES OUTFALL 006 
OCTOBER 1984 THROUGH OCTOBER 1989 

NOTE:: All parameters are in units of mg/l except pH which is expressed in 
Standard Units. A blank indicates that no exceedances were recorded. 

* As specified in Permit No. IN ollk 7 .l539, effective October 7, 1984 through 
August 30, 1989. 

ND = Not detected. 

Source:, NWSCC iVFDES Monitoring Reports. 
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APPENDIX H 

AEHA MINE FILL SURFACE WATER SAMPLE LOCATIONS 



FIGURE A- 4. MINE FlLL ‘A’ AND MINE FILL’B’ 
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APPENDIX I 

1985 MINE F’ILL SOIL SAMPLE, LOCATION SKETCHES 
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