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U.S. EPA Comments and MK Resoonses to Comments on Risk Screening 
Documentation for SWMUs 14/00,24/00. and 26/08D 

February 22,200O Comments: 

Comment I: 

In the SWMU 24/00 - Sludge Drying Beds A & B report, Beryllium has been included in Table 4 
and identified as a contaminant of concern though it has not been included in Tables 1 through 3 
or in Section 3.0. Additionally, Section 6.2, Ecological Receptor Exposure Pathways mistakenly 
refers to routes of exposure for human receptors. 

MK response to Comment I: 

a) Beryllium has been identified as a contaminant of concern in Section 3.0, and sample 
analytical results for beryllium have been added to Tables 1,2, and 3. 

b) Section 6.2 has been corrected to refer to ecological receptor instead of human receptors. 

Comment 2: 

In the SWMU 14/00 - Sanitary Landfill & Lithium Battery report, it is stated that the Lithium 
cleanup level was set at 1600 m&g in agreement with the USEPA. However, the units for 
Lithium cleanup level in the Highway Dump Site B report (Table 3) are presented as @kg. 
Please correct this discrepancy. Also, the EDQL values in Table 3 of the Lithium Battery report 
are in u&g while Note 1 states that all levels are reported in m&g. 

MK response to Comment 2: 

a) EDQL values in Table 3 (now Table 4) of the Lithium Battery report (SWMU 14/00) have 
been corrected to the proper units (m&kg). 

b) Sample analytical results in the three Risk Screening Documents (SWMU’s 14/00, 24100, and 
26/08D) have been changed where appropriate so that aI] results are presented in mg/kg units. 

. 
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Comment 3. 

For the Highway Dump Site B report and the Lithium Battery report, please reformat Section 6.0 
to present exposure pathways similar to the Sludge Drying Beds report. 

MK response to Comment 3: 

Section 6 has been reformatted in the Highway 58 Dump Site B (SWMU 26/08D) and Lithium 
Battery (SWMU 14KJO) reports to be similar to Section 6 in the Sludge Drying Beds (SWMU 
24/00) report. 

comment 4: 

What is the rationale for further groundwater investigation at Highway Dump Site B, but not at 
the other two units (i.e., Sludge Bed B and Lithium Battery)? Include an explanation in the 
reports. 

MK response to Comment 4: 

The requested rationale for further groundwater testing at Highway 58 Dump Site B (SWMU 
26/08D) has been added to Section 6.0. The concern at SWMU 26/08D is that contaminants 
could have leached into the groundwater from the solid waste prior to remediation. This concern 
was not present for SWMU’s 14/00 and 24/000 for the following reasons: 

. SWMU 14/00 (Sanitary Landfill and Lithium Battery Disposal Area) - Groundwater 
monitoring after remediation around the Sanitary Landfill have not indicated problems 
with groundwater contamination. 

. SWMU 24/00 (Sludge Drying Beds A and B) - The only contaminant encountered at 
these sites was 4’4-DDT, which is not likely to be found in significant quantities in 
groundwater. 

April 27,200O Comments: 

Comment I: 

In Section 6.1 and 6.2 of the PCB Capacitor report, the Highway 58 Dump Site B report, the 
second sentence is not very clear as written, Please reformat these sections (see Comment 3 - 
February 22,200O comments). 
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A4K response to Comment I: 

See MK response to comment 3 above. 

Comment 2: 

For the SWMU 14/00 - Sanitary Landfill & Lithium Battery Report, please attach a copy of the 
MK letter NAV/MKC-I 70 dated August 14, 1995 regarding cleanup levels for Lithium. Section 
4.0 discusses the construction of the Bioremediation facility on the Lithium Battery site. Please 
provide a discussion of the potential risk reduction created (if any) by the construction of the 
Biofacility at the site (e.g. exposure reduction due to paved areas). 

MK response to Comment 2: 

a) The letter from the Navy to MK, NAVIMKC-170, has been added as Attachment 1 to the 
SWMU 14/00 report. 

b) A discussion of the effect the Bioremediation Facility will have on potential risk reduction has 
been added to Section 7.0 of the Lithium Battery report (SWh4U 14/00). 

Comment 3: 

For the SWMU 14/00 - Sanitary Landfill & Lithium Battery Report, Section 3.0 states that 
arsenic, beryllium, and cobalt were found to exceed cleanup levels in the confirmation samples, 
but were determined to be present due to natural background levels. Note that there are no 
Arsenic values in Table 2 which exceed the cleanup level of 9.4 mg/kg. Please provide evidence 
that the background levels compare to those of the Base-Wide Background study or, if the results 
of the Base-Wide Background study are currently unavailable, show that these metals are not 
statistically significant from background. 

MK response to Comment 3: 

u) The reference that Arsenic exceeds the Cleanup Goals has been removed t?om Section 3.0 of 
the Lithium Battery report (SWMU 14/00). 

b) Table 2 - “NSWC Crane Background/Backfill Samples Analytical Results Summary” has been 
added to the Lithium Battery report (SWMU 14/00). The table numbers for former Tables 2,3, 
and 4, and references to these tables in the text of the report have been updated because of this 
addition. 

c) The Base-wide Background Study is not currently available. The levels of arsenic, beryllium, 
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and cobalt in the remaining soil are comparable to the levels in the background/backfill samples 
as presented in the attached Risk Screening Documentations, and are likely to be comparable to 
the regional background levels. 

Comment 4: 

For the Highway Dump Site B report, please reformat Table 2 to create separate tables for 
progress samples and confirmation samples. 

MK response to Comment 4: 

Table 2 of the Highway 58 Dump Site B report (SWMU 26108D) has been split into two tables 
(Table 2, “Progress Sample Analytical Results Summary”, and Table 3 “Confirmation Sample 
Analytical Results Summary”), as requested. The table numbers for former Tables 2, 3, and 4, 
and references to these tables in the text of the report have been updated because of this addition. 
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1.0 INTRODUCTION 

1.1 SUMMARY OF FACILITY 

Naval Surface Warfare Center (NSWC) Crane consists of 62,463 acres located approximately 75 miles 
south of Indianapolis. Indiana, as shown in Figure 1. The facility provides support for equipment, 
shipboard weapons systems, and ordnance. In addition, NSWC Crane supports the Crane Army 
Ammunition Activity (CAAA), including production and renovation of conventional ammunition, as well 
as storage, shipment, demilitarization, and disposal of conventional ammunition. 

The topography of NSWC Crane consists of flat to gently rolling terrain dissected by numerous well- 
defined drainage ways. Surface elevation ranges from approximately470 feet at the drainage exiting 
the southern boundary of NSWC Crane to 860 feet on a ridge in the west-central portion of the facility. 
Ridge crests generally lie at elevations of 750 to 800 feet [NEESA, 19831. 

The surface drainage at NSWC Crane has formed a dense, dendritic pattern throughout the installation. 
Five drainage basins have been identified at NSWC Crane. The Sanitary Landfill and Lithium Battery 
Disposal Area is located in Basin V which occupies the southwest portion of the facility as shown in 
Figure 2. Surface drainage in the immediate area of the lithium battery disposal area empties into Seed 
Tick Creek. All surface drainage from the NSWC empties into the East Fork of the White River south of 
the installation [NEESA, 19831. 

NSWC Crane is underlain by unconsolidated deposits of Quaternary (Pleistocene) age and residual soil 
derived from Pennsylvanian and Mississippian bedrock. The unconsolidated deposits are limited to the 
small floodplains and are composed of alluvial, coliuvial, and paludal (marshland) silt, sand, and gravel; 
lacustrine clay. silt, and sand; and outwash plain gravel, sand, and silt. The remainder of NSWC Crane 
surficial deposits consists of residual clays and silt from the Pennsylvanian Raccoon Creek Group and 
Mississippian Stephensport and West Baden Groups with small areas of Quaternary clay, silt, and sand 
(Lacustrine deposits). The bedrock units beneath the facility. primarily Raccoon Creek and 
Stephensport Groups, reportedly dip gently from the Cincinnati Arch to the Illinois Basin in the 
southwest [NEESA, 19831. 

From boring logs collected from the facility, the major soil type is a two to three-inch thick surface layer 
of brown to tan organic clay loam underlain by clay intermixed with silts and sand. Occasionally. a clay 
hardpan occurs between twenty-five and thirty-two inches below the surface [NEESA. 1983). 

1.2 SUMMARY OF SOLID WASTE MANAGEMENT UNIT (SWMU) 

Promulgation of the United States Environmental Protection Agency’s (U.S. EPA’s) regulatory program 
under the Resource Conservation and Recovery Act (RCRA) provided the impetus to identify and 
control environmental contamination from past practices at NSWC Crane. On December 23, 1989, the 
U.S. EPA issued the federal portion of the final RCRA Part B permit for NSWC Crane to the U.S. Navy 
and issued the permit renewal for a period of five years on July 31. 1995. This permit contains both the 
Federal and state permit conditions, which were issued separately by the State of Indiana RCRA 
program. It establishes the Hazardous and Solid Waste Amendment (HSWA) Corrective Action 
Requirements and Compliance Schedules obligating the U.S. Navy to perform RCRA Facility 
Investigations (RFls) at 30 Solid Waste Management Units (SWMUs). to conduct Corrective Measures 
Studies and to implement corrective measures if needed. Interim measures ware performed at SWMU 
14/00 (Sanitary Landfill and Lithium Battery Disposal Area) as part of the RCRA Part B Permit 
requirements for NSWC Crane. 

SWMU 14/00, Sanitary Landfill and Lithium Battery Disposal Area, is located in the southwest portion of 
NSWC Crane, as shown in Figure 3. The sanitary landfill area, covering approximately 2200 feet by 

NSWC CRANE 
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1100 feet, is fairly flat and grass covered. The area surrounding the landfill is heavily wooded. Access 
to the site is via an access road off of Highway 161 (Figure 4). 

The Indiana State Board of Health (ISBH) granted approval in 1981 - 82 to bury neutralized lithium 
batteries in the landfill [Haliburton. 19921. Figure 4 shows the location of lithium battery burial area 
[Haliburton, 19921. 

1.3 INTERIM MEASURE PERFORMED 

The objectives at SWMU 14/00 were to locate, excavate, remove, and dispose of buried lithium 
batteries and contaminated soil based on anomalies established in a geophysical investigation 
performed in November 1994 by the U.S. Army Corps of Engineers, Waterways Experiment Station 
(WES, 19961, and approved by the U.S. EPA on June 9, 1999. MK prepared the following project 
documents that describe the procedures used to execute the voluntary Interim Measure (IM) at SWMU 
14/00: 

. Work P/an and Task Specific Site Safety and Health P/an for Solid Waste Management Units 
74/00 and 17/04, Revision 0. dated May 26, 1995, [MK. 1995a] 

. Genera/ Projecf Plans for lnferim Measures Cleanup, Revision C. August 18, 1995. consisting 
of the following plans: 

. Qualify ConfrolPlan, Rev. C, August 18, 1995, (MK. 1995b] 

. Qualify Assurance Projecf P/an, Rev. C, December 29, 1995, [MK. 1995~1 

. Wasfe Management P/an, Rev. C. August 18.1995, [MK. 199541 

. Sampling and Analysis Plan. Rev. C. August 18. 1995, [MK. 1995e] 

. Environmental Profecfion P/an, Rev. C, August 18, 1995. [MK, 1995fj 

MK received approval of the Work Plan for SWMU-14/00 from the U.S. EPA on June 13. 1995. 

The target cleanup levels for this IM were taken from RCRA Corrective Action Guidance Human Data 
Qualify Levels forRF/ Ptujecfs, June 18. 1994, [U.S. EPA, 19941. These cleanup levels were used for 
this IM cleanup in the absence of site specific health risk-based levels. A cleanup level for lithium was 
not included in the guidance document. Cleanup levels for lithium of 1,600 milligrams per kilogram 
(mglkg) for soil and 730 micrograms per liter (DgIL) for water were used based on an agreement 
between the U.S. EPA Region V. the Indiana Department of Environmental Management (IDEM) and 
the Navy, in a letter dated August 14. 1995 (Attachment 1). These levels are the Integrated Risk 
Information System (IRIS) levels. 

The initial excavation began on July 27, 1995 and was completed in August, 1995. Debris (e.g., 
batteries, rebar, wire. etc.) was removed from SWMU-14/00 as needed, using hand and machine 
methods. Soils at the site with levels of nickel or lithium greater than 1,600 mglkg were excavated until 
the top of bedrock was encountered. Twenty-two crates of lithium batteries and parts were removed 
from SWMU-14/00. They were disposed of through explosive detonation at the NSWC Crane 
Demolition Range under NSWC Crane’s authority, granted by their Interim Status. A total of 337.34 
tons of contaminated soil was disposed of as special waste at the Rumpke Waste Collection and 
Disposal Systems facility in Cincinnati, Ohio, and Heritage Environmental Services Inc., in Indianapolis, 
Indiana. 

Following completion of the excavation, confirmation samples were obtained from the excavation. Final 
sample results indicated all constituents below the established cleanup levels, with the exception of 
arsenic, beryllium, and cobalt which naturally occur in the Crane geologic region [MK, 19961. The levels 
of these compounds detected were determined to be consistent with the respective background levels 
for these compounds. The excavation was then backfilled, graded, seeded, and mulched. 
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In August 1996, excavation and grading activities were underway in preparation for construction of the 
Bioremediation Facility. This excavation was being performed in the same area as the previous lithium 
battery removal activities. During excavation, additional lithium batteries were uncovered. These areas 
had not been identified during the site investigation (WES, 19961. The batteries and contaminated soil 
were excavated and removed using the same procedures/methods as used for the original battery 
removal. The batteries were removed and placed in twelve additional crates (for a total of 34 crates 
removed from the site) and disposed of by explosive detonation. The contaminated soil was excavated 
and placed directly into plastic-lined trucks for transportation and off-site disposal at the landfills 
previously discussed. The excavation was then backfilled, graded, seeded, and mulched. 

A complete report of the IM activities is in the Draft Merim Measures Report, NSWC Crane, SWMUs 
14/00 and 17/04, Sanitary Landfill and Lithium Disposal Area, and PCB Capacitor Burial-Pole Yard, 
NSWC Crane, Indiana, [MK. 19971. 

2.0 IDENTIFICATION OF CONTAMINATED MEDIA 

All contaminated media has been removed from SWMU 14/00 [MK, 19971. The primary source of 
contamination at SWMU 14/00 prior to remediation was the lithium batteries disposed of at the sanitary 
landfill, The primary source contaminated the soil (secondary source) in and around the disposal area 
as the batteries disintegrated afler burial. Thirty-four crates of lithium batteries and parts were removed 
from SWMU-14/00. along with 337.34 tons of contaminated soil. All soil was excavated to bedrock and 
removed from the site. Soil to groundwater contamination is not likely at the remediated SWMU due to 
the following reasons: 

. Groundwater was not encountered in the excavations. 

. All soil above the target cleanup goals was excavated to bedrock and disposed of at off-site 
landfills. 

All soil above the target cleanup goals has been removed from the site and property disposed of, 
therefore, soil to surface water cross-media contamination is not likely at the remediated SWMU. 

3.0 IDENTIFICATION OF CONTAMINANTS OF CONCERN 

Prior to excavation and removal activities, initial characterization samples (14/00-001. and 14/00-003 
through 14/00-007) and background sample, 14/00-002. were collected on June 28, 1995 [MK. 19971. 
These samples were analyzed for applicable Title 40 Code of Federal Regulations (CFR) 264 Appendix 
IX metals and lithium. The analytical results of the characterization. background. and backfill material 
samples for SWMU 14/00 are summarized in Table 1. Table 2 summarizes background/backfill sample 
analytical results. The results of characterization sampling identified the following compounds as 
contaminants of concern, with concentrations above the cleanup goals: 

. Lithium, as high as 5,030 milligrams per kilogram (mglkg) 

. Arsenic, as high as 11 mglkg 

. Beryllium. as high as 0.98 mglkg 
. Cobalt, as high as 16.4 mg/kg 

Confirmation samples were obtained and analyzed afler excavation to veriv that the soils remaining in 
the excavation after remediation were at, or below, cleanup levels (Table 3). The confirmation sample 
results indicated elevated levels as high as 7,890 mglkg of nickel, in addition to concentrations above 
reporting limits for other metals such as chromium, arsenic, beryllium, and cobalt. Samples NSWC- 
14/00-019 through 028 consistently had high levels of arsenic, beryllium, and cobalt, which naturally 
occur in the NSWC Crane geologic region (MK, 1996); however the high levels of nickel and chromium 
occur in only one sample, NSWC-14/00-023. Additional soil was excavated in this area and a final 
confirmation sample collected (NSWC-14100-029). which verified that the remaining soil in this area 
was clean. 
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TABLE 1 
SWMU 14100 CHARACTERIZATION, AND BACKGROUND SAMPLES 

ANALYTICAL RESULTS SUMMARY 

I I I CUdRAC!TER17dT,flN IRACKGRCMlNd I ISMAPLE # 14100-001 114100-003 .,..-.--.-...-..-.. 114100-005 i14/00-006 h4/00-007 114100.002 -..-.. - ..--. _- I - - 
SAMPLE - DATE 6/29/95 6/29/95 7/26/95 7/27/95 7/26/95 7112195 

.EVEL mglkg w/kg mdkg 1 mdkg wh I 

5,500 
0.68 l 0.85 ‘,,.&2 I l ,, 0~7 I ,  “.“_ ,  ---I 

I  
---I 

I  
“RR, - . - -  

39 <0.51 co.561 co.54 ___ --_ co.53 
940 10.2 24.11 231 ___I ---I 19.6 
a.2 9.5 ‘13.4 i *9fi A i -_- --- 87 I I 1  I -.- 

! ~~ 2900 12.21 Il.41 -;3.41 ___I -1 11.4 
^_ _ 

Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
cnnnnr -- -. 
Lead 500 19.41 19.11 30.81 ___I -1 z.2 
Lithium 1,600 566 1 3931 2241 ‘5030 1 ‘3920 1 ~13.2 
Mercury 23 

4 mn ___ 
c0.11) <0.141 <0.121 ___ --_ co.13 

Notes: 1) Centered and bold italic sample results with asterisk indicates that sample analytical result is greater than the cleanup goal. 
2) Cleanup goals taken from “RCRA Corrective Action Guidance Human Data Qualify Levels for RF/ 

Projects, ” June 1994 [U.S. EPA, 1994). Lithium cleanup goal obtained from MK letter NAVIMKC-170, August 1995. 
Background levels are used as cleanup goals for beryllium and cobalt. 
Backfill levels are used as cleanup goals for arsenic. 

3) --- = not analyzed 
4) mglkg = milligrams per kilogram 
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TABLE 2 
NSWC CRANE BACKGROUND/BACKFILL SAMPLES 

ANALYTICAL RESULTS SUMMARY 

Notes: 
1) -- = Not Analyzed 
2) (B) indicates the compound was also present in the associated field or trip blank. 
3) (J) indicates the value is estimated 
4) Centered and bold italic sample results with asterisk indicate that sample analytical result is greater than the cleanup goal. 
5) Cleanup goals taken from “RCRA Corrective Action Guidance Human Data Quality Levels for RFI Projects, ” June 1994 [U.S. EPA, 1994). 

Background levels used as cleanup goals for arsenic and cobalt. Backfill levels are used as cleanup goal for arsenic. 
6) mglkg = milligrams per kilogram 
7) Sample No. BFIBF-005RE was analyzed for volatile compounds only. 
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TABLE 3 
SWMU 14100 CONFIRMATION SAMPLES ANALYTICAL RESULTS SUMMARY 

SAMPLE # 14/00-010 14/00-011 14/00-012 14/00-013 14/00-014 14/00-015 14100-016 14100-017 14/00-019 14/00-020 
SAMPLE DATE 812 l/96 8121198 a/21/96 812 l/96 a/21/96 a/21/96 a/22/96 a/22/96 8/l 6/96 a/16/96 

TYPE SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL 
PI cnt.,, 10 

Arsenic 

Barium 
Beryllium 
Cadmium 
Chromium 
r.nhnlt 

Copper 
Lead 
I ithillm 

94 1 W66 1 0.52 0.561 *Cl.93 *I *a.9 
XI44 co.451 co.45 CO.48 co.47 0.4 0.2 

17.3 35.4 17.51 14.9 16.3 25.8 18.4 19.5 
2.9 l 9.7 l 10.3 1 4.8 9.3 ‘12.6 ‘f3.6 7.7 

15.7 12.: 

Notes: 
-- = Not Analyzed 
1) Centered and bold italic sample results with asterisk indicate that sample analytical result 

is greater than the cleanup goal. 
2) Cleanup goals taken from “RCRA Corrective Acfion Guidance Human 

Data Qualify Levels for RF/ Projects, “June 1994 [U.S. EPA, 19941. 
Lithium cleanup goal obtained from MK letter NAWMKC-170, August 1995. 
Background levels are used as cleanup goals for beryllium and cobalt. 
Backfill levels are used as cleanup goal for arsenic. 

3) mglkg = milligrams per kilogram 
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TAB 3 
SWMU 14/00 CONFIRMATION SAMPLES ANALYTICAL RESULTS SUMMARY 

I 34” 1 L&O, LY.3, X5.,, l/Z\ tmlll 14.Y 

8.2 1 'Ii.9 1 '16.7 1 '73.3 1 '13 1 '13.1 1 l 23.9 1 *I.?.5 1 '71 fi 1 -- 
I 79nn I ?7 II IQ CII 77 II 151 19.91 24.q 

12.9 
?I r.3 c 

-___ 

'-.- 
I 

Lead 500 11.2 13.1 Gil 
Lithium 1,600 81.6 77.6 36 
Mercury 23 0.1 <0.106 <O.ll- 

211 -.24.5 -- 

i 37 13.91 II 16.11 7x3 I 15.51 1191 fi7 19.9 7 -- -- 

i 

J.3.J _-.. 

co.115 <0.118 <0.113 co.123 <0.121 -- 
1600 34.2 41.1 l 7890 55.6 75.9 124 165 81.1 9.3 
390 co.336 co.325 co.342 co.345 <0.354 CO.338 ~0.368 co.362 -- 
390 co.067 CO.065 <0.068 CO.069 co.071 ~0.067 co.073 co.072 -- 

Not Established 0.4 co.336 0.4 co.357 co.366 0.6 ~0.36 co.374 -- 
47nnn IR 7 17 77 74 IA 74 77 -- 

Vanadium 
Zinc 

.- .- -.. , -. ., .._, 
550 I 19.91 17.q 

30,g, 

I 30.81 20.21 21.31 
~3' 

I 
20' __ 

I 
23000 59.11 67.21 921 46.71 64.71 84.41 64.51 85.81 -- 

Notes: 
-- = Not Analyzed 
1) Centered and bold italic sample results with asterisk indicate that sample analytical result 

is greater than the cleanup goal. 
2)Cleanup goals taken from "RCRA Corrective Action Guidance Human 

Data Quality Levels forRF/Projecfs, "June 1994[U.S. EPA, 19941. 
Lithium cleanup goal obtained from MK letter NAVIMKC-170, August 1995. 
Background levels are used as cleanup goals for beryllium and cobalt. 
Backfill levels are used as cleanup goal for arsenic. 

3) mglkg = milligrams per kilogram 
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4.0 CURRENT CONDITIONS 

Remediation of the site involved removing contaminated soil to bedrock and backfilling with clean soil. 
The area was then graded and seeded. After remediation, a Bioremediation Facility was constructed 
on the site (see Section 5.0 for a discussion on the Bioremediation Facility). Little or no potential for 
exposure to contamination from the lithium batteries exists in this area as the batteries and soils 
impacted by the batteries have been removed from the site. The results of confirmation sampling and 
backfill sampling are provided in Tables 2 and 3. 

5.0 CURRENT AND FUTURE LAND USES 

The site of SWMU 14100 is used as the location for NSWC Crane’s Bioremediation Facility. The facility 
was constructed in 1996 and is used to remediate explosive compounds by composting impacted soils 
from other areas of the facility. There are no plans to change the use of the Bioremediation Facility in 
the future. 

6.0 DESCRIPTION OF EXPOSURE PATHWAYS 

6.1 HUMAN RECEPTOR EXPOSURE PATHWAYS 

All soil with chemical concentrations above the clean-up goals or natural background levels believed to 
be present in the region was removed from the Sanitary Landfill and Lithium Battery Disposal Area. 
The excavation was backfilled with soil from on-site borrow areas, graded and seeded. Afler 
remediation, a Bioremediation Facility was constructed on the site. Humans are potentially exposed to 
several routes of exposure. The following routes of exposure are considered for human receptors: 

Soil - The soil contaminants remaining around the SWMU. and soil used to backfill areas 
around the SWMU disturbed during excavation, are below the clean-up goals or within 
background levels for this site. Humans would be exposed to the soil at the site by 
traveling through the site, or digging at the site. Human exposure to contaminants in 
soil has been limited by removal of soil with contaminant levels above the cleanup 
goals. The excavated area has been backfilled, graded, and seeded. The site is 
currently the location of a Bioremediation Facility. 

Groundwater Gmundwater is not currently being used in the vicinity of the site. Leaching of 
contaminants from the soil to the groundwater has been limited by the removal of soils 
above the cleanup levels or background levels Groundwater monitoring after 
remediation around the Sanitary Landfill have not indicated problems with groundwater 
contamination. 

Surface water Surface water is not present at SWMU 14. 

& Wind erosion and atmospheric dispersion of contaminants at the site are limited by 
removal of soil with contaminant levels above the cleanup goals or background levels 
and backfilling the area with clean soil. The area was also seeded and the 
Bioremediation Facility constructed at the site. The grass covered area and 
Bioremediation Facility will limit soil dispersal from the site. 

6.2 ECOLOGICAL RECEPTOR EXPOSURE PATHWAYS 

All soil with chemical concentrations above the clean-up goals or natural background levels believed to 
be present in the region have been removed from the Sanitary Landfill and Lithium Battery Disposal 
Area. The excavation was then backfilled with soil from on-site borrow areas, graded and seeded. 
After remediation, a Bioremediation Facility was constructed on the site. Ecological receptors are 
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potentially exposed to several routes of exposure. The following routes of exposure are considered for 
ecological receptors: 

Soil - The soil contaminants remaining around the SWMU, and soil used to backfill areas 
around the SWMU disturbed during excavation, are below the clean-up goals or within 
the background levels for this site. Ecological receptors would be exposed to the soil at 
the site by traveling through the site, or digging at the site. Ecological receptor 
exposure to contaminants in soil has been limited by removal of soil with contaminant 
levels above the cleanup goals. The excavated area has been backfilled. graded, and 
seeded. The site is currently the location of the Bioremediation Facility. 

Groundwater Groundwater is not currently being used in the vicinity of the site. Leaching of 
contaminants from the soil to the groundwater has been limited by the removal of soils 
above the cleanup levels or background levels. Groundwater monitoring after 
remediation around the Sanitary Landfill have not indicated problems with groundwater 
contamination. 

Surface water Surface water is not present at SWMU 14 

& Wind erosion and atmospheric dispersion of contaminants at the site are limited by 
removal of soil with contaminant levels above the cleanup goals or background levels 
and backfilling the area with clean soil. The area was also seeded and a 
Bioremediation Facility constructed at the site. The grass covered area and 
Bioremediation Facility will limit soil dispersal from the site. 

7.0 CURRENT RISKS VS. REMEDIATION GOALS 

A quality assurance program, in accordance with the procedures set forth in the Quality Control Plan for 
hterim Measures Cleanup [MK. 19951. was followed for the IM at SWMU 14/00. A complete description 
of the quality assurance program and its relationship to the remediation goals for the IM at SWMU 
14/00 is contained in the IMR. and is summarized as follows: 

. All samples collected from SWMU 14/00 were transported from the field to the laboratory using 
proper chain-of-custody procedures. 

. Field quality control samples were collected to identify potential sources of error or cross 
contamination that may have occurred during collection, storage, or shipment of samples to the 
laboratory. Field quality control samples included trip blanks, field duplicates, and an 
equipment rinsate sample. 

. The laboratory performed method blank, sample matrix spike, sample matrix spike duplicate, 
surrogate, and standard matrix spike analyses in order to evaluate laboratory accuracy, 
precision, representativeness, comparability, and completeness. 

Overall, data quality objectives for accuracy, precision, representativeness. comparability, and 
completeness were met, and the data was considered acceptable. 

The buried lithium batteries and associated contaminated soil above the cleanup goals or natural 
background levels believed to be present in the region have been removed from the site. The target 
cleanup levels for these interim measures were taken from the RCRA Corrective Action Guidance 
Human Data Qualify Levels for RN Pmjects. June 18, 1994 [U.S. EPA, 19941. Background levels of 
arsenic, beryllium, and cobalt exceeded the guidance document levels, therefore, background levels 
were used as the cleanup goals. No value existed in the guidance document for lithium, the primary 
contaminant of concern at the site. The lithium cleanup level was established by an agreement 
between the Navy and U.S. EPA, and documented in a letter from the Navy to MK (Attachment 1). 
There are no longer any exposure pathways by which human and ecological receptors can be exposed 
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because the sources of contamination have been removed. Therefore, there is currently little, or no, 
risk to human and ecological receptors. The construction of the Bioremediation Facility has little or no 
effect on the reduction of risk at the site, since the contaminated media and the exposure pathways 
were removed from the site prior to construction. 

Human Soil Screening Levels (SSLs) and ecological receptor Ecological Data Quality Limits (EDQLs) 
have not been established for lithium. however, the soil remaining at the site has concentrations of 
lithium well below the site cleanup levels. Other compounds detected above the site cleanup goals are 
due to natural background conditions. Table 4 summarizes the contaminants of concern, soil analytical 
data, and the cleanup goals. 

8.0 RISK SCREENING EVALUATION SUMMARY 

Considering the work performed at SWMU-14/00. the requirements and objectives of the Interim 
Measures Cleanup Activities have been met. All contaminated soil above the clean-up goals or natural 
background levels for this site has been excavated to bedrock and removed from the site. Since the 
sources of contamination have been removed, there are no longer any exposure pathways by which 
human and ecological receptors can be exposed. Therefore, there is currently little, or no, risk to 
human and ecological receptors. It is recommended that no further action be taken at NSWC Crane 
SWMU-14100. 
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TABLE 4 
SWMU 14 CONTAMINANTS OF CONCERN 

SUMMARY OF SOIL ANALYTICAL DATA, CLEANUP GOALS, AND RISK LEVELS 
NSWC CRANE, INDIANA 

Notes: 1) All levels in mg/kg 
2) Ranges of Confirmation samples obtained from Table 3 
3) Ranges of Backfill and Background samples obtained from Tables 1 and 2 
4) Ecological Risk levels obtained from Region 5 Model QAP Appendix C 
5) EDQL = Ecological Data Quality Limit 
6) Human Risk levels obtained from Region 5 Model QAP Appendix D 
7) Cleanup goals taken from “RCRA Corrective Action Guidance Human 

Data Quality Levels for RF/ Projects, “June 1994 [U.S. EPA, 19941. 
Lithium cleanup goal obtained from Navy letter to MK (NAVIMKC-170), August 1995. 
Background or backfill levels are used as cleanup goals for arsenic, beryllium, and cobalt. 

8) ND = Not Detected 
9) NA = Not Available 
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(MK Letter No. NAV/MKC-170) 
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Morrison Knudsen Corporation 
2420 Mall Drive 
Corporate Square 1 Suite 211 
North Charleston, SC 29406 

-cE.rvm 

AUG 18 19% 

5090 
~-cR4hE 

Code 18011 
14 Aug 95 

Subj: CONTRACT N6246?-93-D-1106, DELIVERY ORDER 9, RESPONSE 
ACTION CONTRACT, NSWC CRANE, IN 

Gentlemen: 

This letter is to serve as technical direction for the following 
actions : 

In cooperation with the Navy, USEPA Region V and Indiana 
Department of Environmental Management the following shall be done 
at the Lithium battery SWMU $ 14: the batteries or pieces of 
batteries found will be disposed of by NSWC EOD. The soils whose- 
lithium and/or nickel concentrations are above 1600 ppm shall be 
contained and disposed of off site as special waste. All sludge 
shall be disposed of as special waste. Soils whose lithium and/or 
nickel concentrations are less than 1600 ppm are to be used as 
backfill. Any water whose lithium and/or nickel concentrations 
are greater than 730 ppb are to be disposed of in a sewer 
treatment facility if it meets the facilities criteria and if not 
it will be disposed of off site. 

The concentrations listed above are IRIS risk-based levels. 

You shall proceed promptly with the performance of this technical 
direction. You are to provide a budgeta,? impact of this 
direction to the Contracting Officer within 5 days of its 
issuance. If in your opinion, this direction falls within any of 
the categories defined in paragraph (b) of,clause GE, Technical 
Direction, of your contract, you shall promptly notify the 
Contracting Officer in writing. You shall take no action until 

.I the Contracting Officer has issued a modification to the delivery 
isue. 



>~If you have any question,s, contact Jimmy Jones, Code 18011, at 
803-743-0544 or DSN 563-0544. 

J. F-. Jones 
COTR RAC II 

copy to: 
Code 0232RH 
Code 1864 
Code 052CH- 
Code 1aBa 
Brent Robertson- ROICC NSWC Crane 
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1.0 INTRODUCTION 

1.1 SUMMARY OF FACILITY 

Naval Surface Warfare Center (NSWC) Crane consists of 62,463 acres located approximately 75 miles 
south of Indianapolis, Indiana as shown in Figure 1. The site provides support for equipment, shipboard 
weapons systems, and ordnance. In addition, NSWC Crane supports The Crane Army Ammunition 
Activity (CAAA), including production and renovation of conventional ammunition, as well as storage, 
shipment, demilitarization, and disposal of conventional ammunition. 

The topography of NSWC Crane consists of flat to gently rolling terrain dissected by numerous well- 
defined drainage basins. Surface elevation ranges from approximately 470 feet at the drain exiting the 
southern boundary of Crane to 860 feet on a ridge in the west-central portion of the facility. Ridge crests 
generally range in elevation from 750 to 800 feet [NEESA. 19831. 

Natural surface drainage at NSWC Crane are dendritic and define five drainage basins (Figure 2). 
Sludge Bed A is located in Basin IV which occupies the central portion of the facility. Basin IV eventually 
empties into a reservoir at the southern boundary of the facility. Sludge Bed B is located in the Basin I 
drainage area which drains the north and northwest portions of the facility. Basin I eventually empties 
into Furst Creek, which flows in a westerly direction and crosses the facility boundary [NEESA. 19831. 
Both areas are on relatively flat-lying land. 

NSWC Crane is underlain by unconsolidated deposits of Quaternary (Pleistocene) age and residual soil 
derived from Pennsylvanian and Mississippian bedrock. The unconsolidated deposits are limited to the 
small floodplains and are composed of alluvial, colluvial and paludal (marshland) silt, sand, and gravel; 
lacustrine clay, silt, and sand; and outwash plain gravel, sand and silt. The remainder of NSWC Crane 
surficial deposits consist of residual clays and silt from the Pennsylvanian Raccoon Creek Group and 
Mississippian Stephensport and West Baden Groups with small area of Quaternary clay, silt and sand 
(Lacustrine deposits). The bedrock units beneath the facility, primarily Raccoon Creek and 
Stephensport Groups containing predominately sandstone and shale, reportedly dip gently from the 
Cincinnati Arch to the Illinois Basin in the Southwest [NEESA. 19831). 

Boring logs collected from the facility show the major soil type as a 2- to 3-inch-thick surface layer of 
brown to tan organic clay loam underlain by clay intermixed with silts and sand. Occasionally, a clay 
hardpan occurs between 25 to 32 inches below the surface (NEESA 1983). 

1.2 SUMMARY OF SOLID WASTE MANAGEMENT UNIT (SWMU) 

Promulgation of the United States Environmental Protection Agency’s (U.S. EPA’s) regulatory program 
under the Resource Conservation and Recovery Act (RCRA) provided the impetus to identify and control 
environmental contamination from past practices at NSWC Crane. On December 23,~ 1989. the EPA 
issued the federal portion of the final RCRA Part B permit for NSWC Crane to the US. Navy and issued 
the permit renewal for a period of five years on July 31, 1995. This permit contains both the federal and 
state permit conditions, which were issued separately by the State of Indiana RCRA program. It 
establishes the Hazardous and Solid Waste Amendment (HSWA) Corrective Action Requirements and 
Compliance Schedules obligating the U.S. Navy to perform RCRA Facility Investigations (RFls) at 30 
SWMUs, to conduct Corrective Measures Studies and to implement corrective measures, if needed. 
Interim measures were performed at SWMU 24100 (Sludge Drying Beds) as part of the RCRA Part B 
Permit for NSWC Crane. 

SWMU 24/00 consists of Sludge Drying Beds A and B. Sludge Bed A is located at the sewage 
treatment plant, in the east central section of NSWC Crane, as shown in Figure 3. The sewage 
treatment plant processes wastes from industrial wastewater and sanitary sewer treatment systems. The 
area is divided into three separate “beds” by two eight-inch wide concrete walls. The individual beds are 
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26 feet wide by 50 feet long (inside dimensions). Each bed has an earthen base with clay drainage 
pipes covered by several layers of gravel. The sludge drying beds have occasionally been used to 
dewater finished sludges from the treatment plant. Based upon process knowledge, it was believed that 
Sludge Bed A had the possibility for being contaminated with metals, pesticides and/or herbicides. 

Sludge Bed B is located in the northwest section of NSWC Crane, off H-5 as shown in Figure 3. The 
site was used to dewater sludges from both industrial wastewater and sanitary sewer treatment systems. 
Sludge Bed B had been out of service for a significant amount of time and was overgrown with 
vegetation. The area was divided into three separate “beds” by concrete walls which showed signs of 
deterioration. The individual beds were 19.5 feet wide by 50.25 feet long (inside dimensions). The 
inside walls were 8inch wide concrete. Each bed had an earthen base covered with gravel. It was 
believed that Sludge Bed B was possibly contaminated with metals, pesticides and/or herbicides. 

1.3 INTERIM MEASURE PERFORMED 

Morrison Knudsen Corporation (MK) prepared the following project documents which describe the 
procedures to be used in execution of the voluntary Interim Measure (IM) at SWMU 24100: 

Work Plan and Task-Specific Health and Safety Plans for SWMUs 16/16 and 24/00, Revision B, 
as amended, dated August 18.1995 [MK, 1995al. 

General Project Plans for interim Measures Cleanup, Revision C. August 18, 1995, consisting of 
the following plans: 

. Quality Control P/an, Rev. C, August 18. 1995 [MK. 1995b]. 

. Quality Assurance Project Plan. Rev. C. December29. 1995 [MK, 1995c] 

. Waste Management P/an, Rev. C, August la,1995 [MK, 1995d]. 

. Sampling and Analysis Plan, Rev. C, August 18, 1995 [MK. 1995e]. 

. Environmental Protection P/an, Rev. C, August 18. 1995 [MK, 1995fl. 

The Draff Interim Measures Repoti, SWMU - 24/00, Sludge Drying Beds A and B, NSWC Crane, 
Indiana. (IMR). (MK, 19971 provides a complete summary of the IM activities. This report was submitted 
by the US. Navy to the U.S. EPA on February 25,1997, and approved by the U.S. EPA on August 3. 
1999. 

Prior to finalization of the Work Plan, characterization sampling was conducted at Sludge Beds A and B. 
The characterization sampling was conducted to determine if the industrial sludge deposited in the 
sludge beds contained organic or inorganic contaminants above target cleanup levels. The target 
cleanup levels for this IM were taken from RCRA Corrective Action Guidance Human Data Quality 
Levels for RF/ Projects, June 18, 1994 [U.S. EPA, 19941 as site-specific risk based cleanup levels had 
not been developed for NSWC Crane. As is discussed in Section 3. background levels for arsenic and 
cobalt were used as the cleanup levels, instead of the guidance document levels. 

MK received approval of the Work Plan for SWMU 24/00 from the U.S. EPA on October 10, 1995. The 
IM at Sludge Bed A was deleted from the work because the characterization sampling did not identify 
any constituents over the target cleanup criteria (See Table 1). Consequently, Sludge Bed A remained 
in operation and an IM was conducted at Sludge Bed B, which included complete excavation, backfilling, 
and seeding to match the original grade. 

Approximately 378 tons of excavated sludge and concrete from Sludge Bed B were classified as special 
waste and transferred to the on-site landfill. Confirmation soil samples were collected following the 
completion of sludge removal. Fourteen samples (24/00-055 through 24/00-068) were collected on 
October 17, 1995 and analyzed for Title 40 Code of Federal Regulations (CFR) 264, Appendix IX 
criteria. The results were below the target cleanup levels except for sample 24/00-068 which contained 
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TABLE 1 
SWMU 24/00 CHARACTERIZATION SAMPLES 

ANALYTICAL RESULTS SUMMARY 

SLUDGE BED A I SLUDGE BED FJ 
SAMPLE # 24/00-044 24/00-045 24/00-046 24/00-047 24/00-048 24100-049 i24/00-050 (24\00-051 124/00-052 124/00-053 124100-054 
“ATF 7,,7,!25 7HLmS 7117195 711z95 7112195 7,12/95 I 7/42/95 I 9,,8/95 I 9/18,95 I 9,18,9!i I 9HR185 I 

COMPOUND 
Total Sulfide 

-...- ..,___ ..__ - ..-__ ..-_- ..-..- ..-.- ~_~.. ~.~.. ~.~.. ..~.. .~~.... 
TYPE SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL 
CLEANUP 
LEVEL mglkg mg/kg Wk.3 @kg m9k9 Mb m9&9 m/kg w/kg wUkg Wkg mgh 
NA’ 02 c40 c41 57 <42 84 41 

^^ nn.C,n\ nn..,n\ o,o,g B 0,0,3 B 
n ““67 I I\ ““““A I I, co.05 

Cl.0 

3 <0.02 

111 .“.““IIII .“.““YI Y.YYT ,“I 

I “.DD, u.uJ3 eo.0033 <0.0033 0.047 U.UJ.7 
4-methyl-2.pentanone 1 2.000~ co.051 co.051 co.051 co.07 co.052 .“.“I, 

I ” nn*, cn “ml 4 0033 <0.0033 ‘o.was~P, co.0034 
0033 co.0033 co.0033 0.0051 co.0034 
no33 co.0033 co.0033 0.01 

IPCI CC, ,“r. 

4.4. DDE 
4.4. DDD 
Barium 
Reactive Sulfide 
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4.4.DDT levels above the target cleanup level. Additional excavation was performed on an area 
approximately five feet long by 10 feet wide with the sample location in the center. Once the removal 
was complete, five additional confirmation samples (24100-069 through 24/00-073) were collected and 
analyzed for constituents listed in 40 CFR 264. Appendix IX. The results were below the target cleanup 
levels or site background levels. 

Upon review of the results, the U.S. EPA approved the area for backfilling [MK, 19971. The area was 
backfilled with material from an approved on-site borrow source. The approval for the on-site backfill is 
in the modified Work Plan contained in Appendix A of the IMR. The backfill, including topsoil, was 
placed and the site was restored to original grade. The area was seeded, mulched, and subsequently 
monitored to ensure establishment of adequate ground cover to prevent erosion. 

2.0 IDENTIFICATION OF CONTAMINATED MEDIA 

All contaminated media was removed from SWMU 24/00 [MK, 19971. The Sludge Bed B material was 
determined to be special waste and required approval for landfilling from the Indiana Department of 
Environmental Management (IDEM). MK filed a special waste approval application with IDEM and was 
granted Special Waste Cettificafion no. 50852 to dispose of the waste at the on-site sanitary landfill. 
The IM performed at this site removed soil and sludge with chemical concentrations above target 
cleanup levels. Soil to groundwater cross-media contamination is not likely at the remediated SWMU 
due to the following reasons: 

. Groundwater was not encountered in the excavation. 

. All soils above the target cleanup goals have been removed from the site and property disposed 
of in the on-site landfill. Remaining soils are below the target cleanup goals. 

Soil to surface water cross-media contamination is not likely at the remediated SWMU due to the 
following reason: 

. Remaining soils are below the target cleanup goals. All soils above the target cleanup goals 
have been removed from the site and properly disposed. 

3.0 IDENTIFICATION OF CONTAMINANTS OF CONCERN 

On July 12. 1995, characterization samples were collected from Sludge Beds A and B to determine 
contaminant concentrations in the beds and evaluate disposal options. Three samples were collected 
along the longitudinal centerline of each Sludge Bed at an approximate depth of eight inches. Sample 
24/00-044, 24/00,-045, and 24/00-046 were collected from Sludge Bed A. Sample 24/00-047.24/00- 
048, 24/00-049, and duplicate sample 24/00-050 were collected from Sludge Bed B. The six soil 
samples and one duplicate soil sample were analyzed for constituents listed in 40 CFR 264, Appendix 
IX. 

Sludge Bed A characterization sample (24/00-044 through 24/00-046) results were compared to the 
RCRA cleanup levels [U.S. EPA, 19941 for IM (Table 1) for all detected analytes. Results showed 
arsenic and cobalt above the target cleanup levels. Background and borrow source samples (BP\BF- 
001 through BP\BF-006) were collected from undisturbed soil and analyzed for 40 CFR 264, Appendix 
IX analytes and beryllium (Table 2). The analysis indicated that the background concentrations for 
arsenic and cobalt are naturally occurring and are above the target cleanup levels. Based on the levels 
of arsenic and cobalt that are naturally occurring in the surrounding soil, the determination that Sludge 
Bed A would not require an interim measure was made with the concurrence of IDEM and U.S. EPA. 
Thus, when the Work Plan was finalized. the IM for Sludge Bed A had been removed. 
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Sludge Bed 6 characterization samples (24/00-047 through 24/00-050) also indicated levels of arsenic 
and cobalt above the target cleanup levels but within background concentrations. However, sample 
24/00-047 contained the pesticide 4.4-DDT at a level above the target cleanup levels. These results are 
summarized in Table 1, which indicates the compounds in excedence of the interim cleanup levels. 
Levels of arsenic ranging from 1.3 to 5.3 mg/kg were detected in all of the samples collected. Cobalt 
was also detected in levels as high as 5.1 mglkg. Samples collected from virgin soil borrow sources 
confirmed that levels of arsenic and cobalt above the established cleanup levels are naturally present in 
soils in the surrounding area. Beryllium was not detected in the characterization samples for Sludge Bed 
B, but was detected above established cleanup levels in samples collected from virgin soil borrow 
sources, Table 2 summarizes the background samples (BPIBF-005, BPIBF-006) collected off-site. 
Beryllium was not detected in the confirmation and progress samples 24/00-055 and -064. Beryllium 
was detected at levels ranging from 0.23 to 0.46 mglkg in samples 24/00-056 through -063. and at levels 
ranging from 0.215 to 0.478 mglkg in samples 24/00-065 through -073 (Table 3). 

Four additional characterization samples (24/00-051 through 24/00-053 and duplicate sample 24/00- 
054) were collected at Sludge Bed B and analyzed for additional compounds and RCRA characteristics 
to determine disposal characterization (Table 1). These samples were collected from the same 
locations as the original four characterization samples at Sludge Bed B but at a depth of 12 inches. 

4.0 CURRENT CONDITIONS 

The excavated area was backfilled with material from the approved on-site borrow source. The backfill, 
including topsoil, was placed and the site was restored to original grade. The area was seeded, 
mulched, and subsequently monitored to ensure establishment of adequate ground cover to prevent 
erosion. The area is grass covered and surrounded by woods. 

5.0 CURRENT AND FUTURE LAND USES 

Based on analytical results of the characterization samples collected at Sludge Bed A, it was determined 
that Interim Measures would not be required. Sludge Bed A is currently being used to process sludges 
from industrial wastewater and sanitary sewer systems. This use is expected to continue in the future. 

Former Sludge Bed B has been totally excavated and disposed of at an on-site disposal area. The 
excavated area was backfilled, graded, and seeded. The area currently is grass covered and 
surrounded by woods. The site is currently being used as a habitat for local wildlife. It is not currently 
being used by the NSWC Crane facility, and there are no plans for the facility to use this site in the 
future. 

6.0 DESCRIPTION OF EXPOSURE PATHWAYS (SLUDGE DRYING BED B) 

6.1 HUMAN RECEPTOR EXPOSURE PATHWAYS 

All soil with chemical concentrations above the clean-up goals was removed from the Sludge Bed B 
location. The excavation was backfilled with soil from on-site borrow areas. Humans are potentially 
exposed to several routes of exposure. The following routes of exposure are considered for human 
receptors: 

ti The soil contaminants remaining around the SWMU. and soil used to backfill areas 
around the SWMU disturbed during excavation, are below the clean-up goals for this 
site. Humans would be exposed to the soil at the site by traveling through the site, or 
digging at the site. Human exposure to contaminants in soil has been limited by 
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removal of soil with contaminant levels above the cleanup goals. The excavated area 
has been backfilled, graded, and seeded and there are currently no plans to excavate at 
the site. The site is currently grass covered. 

Groundwater Groundwater is not currently being used in the vicinity of the site. Leaching of 
contaminants from the soil to the groundwater has been limited by the removal of soils 
above the cleanup levels. The only contaminant encountered at this site was the 
pesticide 4’4-DDT, which is not likely to be found in groundwater in significant quantities. 

Surface water Surface water is not present at SWMU 24 

&r Wind erosion and atmospheric dispersion of contaminants at the site are limited by 
removal of soil with contaminant levels above the cleanup goals and backfilling the area 
with clean soil. The area was also seeded and is currently grass covered. The grass 
covered area will limit soil dispersal from the site. 

6.2 ECOLOGICAL RECEPTOR EXPOSURE PATHWAYS 

All soil with chemical concentrations above the clean-up goals have been removed from the Sludge Bed 
B location. The excavation was then backfilled with soil from on-site borrow areas. Ecological receptors 
are potentially exposed to several routes of exposure. The following routes of exposure are considered 
for ecological receptors: 

Soil - The soil contaminants remaining around the SWMU. and soil used to backfill areas 
around the SWMU disturbed during excavation, are below the clean-up goals for this 
site. Ecological receptors would be exposed to the soil at the site by traveling through 
the site, or digging at the site or in the case of vegetation, growing at the site. Ecological 
receptors’ exposure to contaminants in soil has been limited by removal of soil with 
contaminant levels above the cleanup goals. 

Groundwater Groundwater is not currently being used in the vicinity of the site. Leaching of 
contaminants from the soil to the groundwater has been limited by the removal of soils 
above the cleanup levels. The only contaminant encountered at this site was the 
pesticide 4’4-DDT, which is not likely to be found in groundwater in significant quantities. 

Surface Surface water is not present at SWMU 24 

Air Wind erosion and atmospheric dispersion of contaminants at the site are limited by 
removal of soil with contaminant levels above the cleanup goals and backfilling the area 
with clean soil. The area was also seeded and is currently grass covered. The grass 
covered area will limit soil dispersal from the site. 

7.0 CURRENT RISKS VS. REMEDIATION GOALS 

A quality assurance program, in accordance with the procedures set forth in the Quality Control Plan for 
Merim Measures Cleanup (MK. 19951. was followed for the IM at SWMU 24/00. A complete description 
of the quality assurance program and its relationship to the remediation goals for the IM at SWMU 24/00 
is contained in the IMR, and is summarized as follows: 

. All samples collected from SWMU 24/00 were transported from the field to the laboratory using 
proper chain-of-custody procedures. 

NSWC CRANE 
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. Field quality control samples were collected to identify potential sources of error or cross 
contamination that may have occurred during collection, storage, or shipment of samples to the 
laboratory. Field quality control samples included trip blanks, field duplicates, and an equipment 
rinsate sample. 

. The laboratory performed method blank, sample matrix spike, sample matrix spike duplicate. 
surrogate, and standard matrix spike analyses in order to evaluate laboratory accuracy, 
precision, representativeness. comparability, and completeness. 

Overall, data quality objectives for accuracy, precision, representativeness, comparability, and 
completeness were met, and the data was considered acceptable. 

The sludge and associated contaminated soil above the cleanup goals have been removed from Drying 
Bed 8. The target cleanup levels for these interim measures were taken from the RCRA Corrective 
Action Guidance Human Data Quality Levels for RF/ Projects. June 18. 1994 (U.S. EPA, 1994). The 
excavated soils were replaced with soil from on-site borrow areas. Table 4 presents comparisons of the 
confirmation, background and borrow source sample concentrations, cleanup levels, and human and 
ecological receptor Ecological Data Quality Limit (EDQL) and Soil Screening Levels (SSL) values for the 
contaminants of concern at Sludge Bed B. A summery of the values in Table 4 follows: 

. Cobalt concentrations in the background and backfill samples are above the EDQL. The 
confirmation concentrations are within the range of concentrations detected in the background 
and backfill samples. 

. 4.4-DDT concentrations were not detected in the confirmation, background and backfill samples 
and are less than the cleanup goals, EDQL. and the SSL (ingestion). 

. Beryllium was detected in one confirmation sample above the cleanup goal and above the SSL 
for ingestion, but below the EDQL and SSL for inhalation. 

. Arsenic concentrations were detected below the SSL for inhalation, but above the EDQL and 
SSL for ingestion. The arsenic concentrations for the confirmation samples were within the 
range of concentrations detected for the backfill and background samples. 

8.0 RISK SCREENING EVALUATION SUMMARY 

The final confirmation sampling results (samples 24/00-069 through -073 dated February 7, 1996) 
indicate the levels of the constituents analyzed are below the criteria established for interim measures 
cleanup. The Navy submitted these results to the U.S. EPA, who compared them to Region V Data 
Quality Limits. The U.S. EPA accepted the confirmation sampling results and approved the area for 
backfill and restoration. Considering the work performed at SWMU 24100, the confirmation sample 
results and the acceptance of the physical work by the Navy, it is recommended that this site be 
considered as meeting the requirements and objectives of the Interim Measures Cleanup Activities and 
requiring no further action. 
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TABLE 4 
SWMU 24 CONTAMINANTS OF CONCERN 

SUMMARY OF SOIL ANALYTICAL DATA, CLEANUP GOALS, AND RISK LEVELS 
NSWC CRANE, INDIANA 

Notes: 1) All levels in mglkg 
2) Ranges of confirmation samples obtained from Table 3 
3) Ranges of Backfill and Background samples obtained from Table 2 
4) Ecological Risk levels obtained from Region 5 Model QAP Appendix C 
5) EDQL = Ecological Data Quality Limit 
6) Human Risk levels obtained from Region 5 Model QAP Appendix D 
7) NA = Not Available 
8) ND = Not Detected 
9) Cleanup goals taken from “RCRA Corrective Action Guidance Human 

Data Quality Levels for RF/ Projects,” [U.S. EPA, 19941. 
Background levels are used as cleanup goals for arsenic and cobalt. 
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1.0 INTRODUCTION 

1.1 SUMMARY OF FACILITY 

Naval Surface Warfare Center (NSWC) Crane consists of 62,463 acres located approximately 75 miles 
south of Indianapolis. Indiana. as shown in Figure 1. The facility provides support for equipment, 
shipboard weapons systems, and ordnance. In addition, NSWC Crane supports the Crane Army 
Ammunition Activity (CAAA) that includes the production, renovation, storage, shipment, demilitarization 
and disposal of conventional ammunition. 

The topography of NSWC Crane consists of flat to gently rolling terrain dissected by numerous well- 
defined drainage basins. Surface elevation ranges from approximately 470 feet at the drainage exiting 
the southern boundary of Crane to 860 feet on a ridge in the west-central portion of the facility. Ridge 
crests generally range in elevation from 750 to 800 feet [NEESA. 19831. 

Natural surface drainage at NSWC Crane is dendritic and consists of five drainage basins. Dump Site B 
is located in Basin IV which occupies the central portion of the facility (Figure 2). Surface drainage in the 
immediate area of Dump Site B empties into Turkey Creek. All surface drainage from the NSWC 
empties into the East Fork of the White River south of the installation [NEESA, 19831. 

NSWC Crane is underlain by unconsolidated deposits of Quaternary (Pleistocene) age and residual soil 
derived from Pennsylvanian and Mississippian bedrock. The unconsolidated deposits are limited to the 
small floodplains and are composed of alluvial, colluvial. and paludal (marshland) silt, sand, and gravel; 
lacustrine clay, silt, and sand; and outwash plain gravel, sand, and silt. The remainder of NSWC Crane 
surficial deposits consist of residual clays and silt from the Pennsylvanian Raccoon Creek Group and 
Mississippian Stephensport and West Baden Groups with small area of Quaternary clay, silt, and sand 
(Lacustrine deposits). The bedrock units beneath the facility, primarily Raccoon Creek and 
Stephensport Groups containing predominately sandstone and shale, reportedly dip gently from the 
Cincinnati Arch to the Illinois Basin in the Southwest [NEESA. 19831. 

Boring logs collected from the facility show the major soil type is a 2- to 3-inch-thick surface layer of 
brown to tan organic clay loam underlain by clay intermixed with silts and sand. Occasionally, a clay 
hardpan occurs between 25 and 32 inches below the surface [NEESA. 19831. 

1.2 SUMMARY OF SOLID WASTE MANAGEMENT UNIT (SWMU) 

Promulgation of the United States Environmental Protection Agency’s (U.S. EPA’s) regulatory program 
under the Resource Conservation and Recovery Act (RCRA) provided the impetus to identify and control 
environmental contamination from past practices at NSWC Crane. On December 23, 1989, the U.S. 
EPA issued the Federal portion of the final RCRA Part B permit for NSWC Crane to the US. Navy. The 
permit renewal, for a period of five years, was issued on July 31. 1995. This permit also contains the 
State permit conditions, which were issued separately by the State of Indiana RCRA program. The 
permit establishes the Hazardous and Solid Waste Amendment (HSWA) corrective action requirements 
and compliance schedules which obligate the U.S. Navy to perform a RCRA Facility Investigation (RFI) 
at 30 SWMUs, to conduct Corrective Measures Studies, and to implement corrective measures if 
needed. Voluntary interim measures were performed at SWMU-26/08D (Highway 58 Dump Site B) as 
part of the RCRA Part B Permit for NSWC Crane. 

SWMU 26/08D. Highway 58 Dump Site B, is located in the central portion of NSWC Crane, as shown in 
Figure 3. The disposal area, covering approximately 160 feet by43 feet, is located at the bottom of a 
stone cliff and slopes gently toward the south. The area surrounding SWMU 26/08D is heavily wooded 
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FIGURE 3 
LOCATION OF SOLID WASTE MANAGEMENT UNITS 
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with underbrush and a thick layer of leaves covering the ground. SWMU 26108D currently is exposed 
bedrock with a covering of leaves and brush piles. Access to the site is via a gravel lane off Highway 58 
(H-58). 

1.3 INTERIM MEASURE PERFORMED 

Morrison Knudsen Corporation (MK) prepared the following project documents that described the 
procedures used to execute the voluntary Interim Measure (IM) at SWMU-26/08D : 

. Work Plan for Interim Measures Cleanup at Solid Waste Management Units #23/00, #25/07D, 
and #26/08D, Revision B, as amended dated August 25, 1995 [MK, 1995a] 

. Task-Specific Site Safety and HeaMb Plan, Supplement to Work Plan for So/id Waste 
Managemenf Units #23/00, #25/07D, and #26/08D, Revision B, dated August 25, 1995 [MK, 
1995b] 

. Genera/ Project Plans for interim Measures Cleanup, Revision C, August 18, 1995, consisting of 
the following plans: 

Quality Control Plan, Rev. C, August 18. 1995 [MK. 1995~1 
Qualify Assurance Project P/an, Rev. C, December 29. 1995 [MK, IQQM] 
WaSte Management Plan, Rev. C, August 18.1995 [MK, 1995e] 
Sampling and Analysis Plan. Rev. C. August 18, 1995 [MK, 1995fj 
EnVironmenta/ Protection Plan. Rev. C, August 18. 1995 [MK, 199591 

MK received approval of the Work Plan for SWMUs #23/00, #25/07D, and #26/08D on September 27, 
1995. 

Debris was removed from Dump Site B using hand and machine methods in late 1995 and early 1996. 
Excavation continued until bedrock was exposed. Approximately 849 tons of soil containing non-friable 
asbestos material (transite), 120 tons of soil contaminated with barium and lead classified as hazardous 
waste, and 44 tons of soil classified as non-hazardous “special waste” were removed from SWMU- 
26/08D. The asbestos-containing material was loaded into trucks and transported to the Southside 
Landfill in Indianapolis, Indiana. The hazardous and “special” wastes were transported to Heritage 
Environmental Services in Indianapolis, Indiana. Twenty-five progress and confirmation samples were 
obtained in 1996 at the locations shown in Figure 4. Review of the analytical results for these samples 
shows that material remaining in the excavation is below the target cleanup levels, with the exception of 
arsenic and cobalt. The concentration of these compounds remaining in the soil are comparable to 
natural background levels. The site was restored and graded in Fall, 1996 Minimal backfilling was 
required due to the entire area being excavated down to bedrock. Therefore, soil erosion was not a 
concern and revegetation was not required. 

The Draft lnferim Measures Repoti (IMR), SWMU -26/080, Highway 58 Dump Site 6, NSWC Crane, 
Indiana, [MK, 19971. is a complete report of the IM activities. 

2.0 IDENTIFICATION OF CONTAMINATED MEDIA 

All contaminated soil and associated debris have been removed from SWMU 26/08D [MK, 19971. The 
primary source of contamination at SWMU 26/08D prior to remediation was the material disposed of in 
Dump Site B. The primary source contaminated the soil (secondary source) in and around the dump 
site. Visual inspection of Highway 58 Dump Site B revealed scattered debris consisting of paper, 
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cardboard containers, Styrofoam, plastics, glass, scrap metal, containers, drums, cinder block fragments, 
corrugated pipe, and transite siding. Approximately 849 tons of soil containing non-friable asbestos 
material (transite), 120 tons of soil contaminated with barium and lead classified as hazardous waste, 
and 44 tons of soil classified as non-hazardous special waste were removed from SWMU26/08D. All 
contaminated soil and associated debris were removed from the site. Furthermore, all soils above the 
target cleanup goals were been removed from the site and properly disposed of, therefore, soil to 
surface water cross-media contamination is not likely at the remediated SWMU. Groundwater quality 
has not been determined as of this submittal, and will be evaluated at a later date. 

3.0 IDENTIFICATION OF CONTAMINANTS OF CONCERN 

Soil sample analyses were performed following U.S. EPA SW-846 [U.S. EPA, 19961 methodologies. 
Sample locations are shown in Figure 4. Initial and supplemental characterization samples were 
analyzed for Title 40 Code of Federal Regulations (CFR) 264, Appendix IX analytes. hazardous 
constituents, RCRA characteristics, and asbestos. Results indicated the presence of antimony, arsenic, 
barium, beryllium, cobalt, lead and asbestos above the target cleanup levels. The target cleanup levels 
for these interim measures were taken from the RCRA Conecfive Action Guidance Human Data Qualify 
Levels forRF/ Projecfs, June 18. 1994 [US. EPA, 19941. Additional metallic and organic constituents 
listed in 40 CFR 261 Appendix VIII were detected above the target cleanup levels, such as arsenic at 
14.6 milligrams per kilogram (mglkg), beryllium at 0.88 mglkg, cobalt at 3.5 mglkg as well as 
benzo[b]fluoranthene (810 mglkg). benzo[k]fluoranthene (710 mglkg), benzo[a]pyrene (680 mglkg). 
dibenz[a,h]anthracene (170 mglkg), and benzo[g,h.i)perylene (870 mglkg). Table 1 summarizes all 
analytes from the characterization samples. 

Progress samples were analyzed for similar compounds and confirmation samples were analyzed for 
barium and lead to verify that contaminants were removed to below cleanup levels. Tables 1.2 and 3 
provide a comparison of conditions at the site prior to, during, and following remedial actions taken 
during the interim measures activities. Arsenic, beryllium, and cobalt, were detected in the progress 
samples above cleanup levels at concentrations as high as 14.2 mglkg, 0.920 mgkg. and 12.7 mg/kg, 
respectively. However, high levels are not uncommon in undisturbed soils in the area. Table 4 
summarizes the results of background samples collected from the on-site borrow pit, off-site virgin soil 
borrow sources, and the topsoil from the Biofacility construction area, confirming that concentrations of 
these compounds above established interim measures cleanup levels are naturally present in soils in the 
surrounding area. Analytical results of the progress sampling also indicated that soil containing elevated 
levels of asbestos, benzo[b]fluoranthene, benzo[k]fluoranthene, benzo[a]pyrene. dibenz[a,h]anthracene. 
and benzo[g,h.i]perylene are not present in levels above the cleanup goals in the remaining soil. The 
primary contaminants of concern following the removal of asbestos-containing material were barium and 
lead. Analytical results of the confirmation samples indicate that the remaining soil contains levels of 
barium and lead below the cleanup goals. 

4.0 CURRENT CONDITIONS 

SWMU 28/08D, Highway 58 Dump Site B is located in the central portion of NSWC Crane, as shown in 
Figure 3. The former disposal area, covering approximately 160 feet by 43 feet, is located at the bottom 
of a stone cliff. The surrounding area is heavily wooded with underbrush and a thick layer of leaves 
covering the ground. SWMU 26/08D currently is exposed bedrock with a covering of leaves and brush 
piles. All contaminated soil and debris has been removed from the site. Remediation of SWMU 26/08D 
involved excavating the soil to bedrock, removing the soil, and disposing of it at off-site disposal areas, 
The area was not revegetated because soil erosion was not a concern. Areas immediately surrounding 
the site that were disturbed by the remedial excavation were backfilled and graded as needed, and 
brush piles relocated as needed to provide ground cover. Little or no potential for exposure to 
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TABLE 2 
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TABLt 2 
SWMU 26108D PROGRESS SAMPLE ANALYTICAL RESULTS SUMMARY 

lntenm Measurer saroe ID 26K’8D.olbA 25/080017/\ 
Cmlpo”n* ClEanUp Level SPmple mte llllR6 111,196 

ww Medium SOlL SOIL 
---.’ ^ RESULTS 

I _^h_ I .,.. 
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TABLE 3 
SWMU 26108D CONFIRMATION SAMPLE ANALYTICAL RESULTS SUMMARY 

i 
j 

Compound 

CONFIRMATION SAMPLES 

Interim Measures Sample ID 26/06D-018 26/08D-019 26/08D-020 26108D-021 26/08D-022 26/08D-023 

Cleanup Level Sample OatI g/3/96 g/3/96 913196 Q/3/96 g/3/96 g/3/96 

w/kg Medium SOIL SOIL SOIL SOIL SOIL SOIL 

TOTALS RESULTS 

Barium 5500 w/kg 201 679 82.9 I 273 I 4510 I 33101 

Lead 500 wdkg 12.8 E 260 E 9.4 E 4.2 E 12.6 E 253 E 

Note: 

E: (for metals): indicates an estimated value because of the presence of an interference. 

NSWC CRANE 
SWMU-26/06D 
Risk Screening Documentation 16 6128100 



snns3tl iv3uiv~v ud ~owoa aw at4nowi3va 
P 3iatu 



contamination exists in this area as the contaminated soils have been removed from the site. The 
results of confirmation sampling, and backfill sampling are provided in Tables 3 and 4. 

5.0 CURRENT AND FUTURE LAND USES 

The area surrounding the SWMU is heavily forested. The excavated area is not forested. and is 
exposed bedrock. The site is currently being used as a habitat for the local wildlife. It is not currently 
being used by the NSWC Crane Facility, and there are no plans for the facility to use this site in the 
future. 

6.0 DESCRIPTION OF EXPOSURE PATHWAYS 

6.1 HUMAN RECEPTOR EXPOSURE PATHWAYS 

All soil with chemical concentrations above the cleanup goals has been removed from the Dump Site B 
area. The excavation was not backfilled and the bedrock is currently exposed. Humans are potentially 
exposed to several routes of exposure. The following routes of exposure are considered for human 
receptors: 

Soil - The soil contaminants remaining around the SWMU are below the clean-up goals for 
this site. Soil with contaminant concentrations above the clean-up goals has been 
removed from the site and not replaced. The site currently consists of exposed bedrock. 
Human exposure to contaminated soil has been eliminated by removing the 
contaminated soil and transporting it to an approved disposal area. 

Groundwater Groundwater is not currently being used in the vicinity of the site. Leaching of 
contaminants from the soil to the groundwater has been eliminated by removing soils 
above the clean-up levels from the site. Prior to remediation, hazardous waste was 
present on top of bedrock and the possibility exists that contaminants leached into the 
groundwater prior to remediation. The groundwater will need to be evaluated at a later 
date. 

Surface water Surface water is not present at SWMU 26/08D 

&r Wind erosion and atmospheric dispersion of contaminants at the site has been 
eliminated by removing soil from the site. The site currently consists of exposed 
bedrock. 

6.2 ECOLOGICAL EXPOSURE PATHWAYS 

All soil with chemical concentrations above the cleanup goals has been removed from the Dump Site B 
area. The excavation was not backfilled and bedrock is currently exposed. Ecological receptors are 
potentially exposed to several routes of exposure. The following routes of exposure are considered for 
ecological receptors: 

Soil - The soil contaminants remaining around the SWMU are below the clean-up goals for 
this site. Soil with contaminant concentrations above the clean-up goals has been 
removed from the site and not replaced. The site currently consists of exposed bedrock. 
Ecological receptor exposure to contaminated soil has been eliminated by removing the 
contaminated soil and transporting it to an approved disposal area. 
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Groundwater Groundwater is not currently being used in the vicinity of the site. Leaching of 
contaminants from the soil to the groundwater has been eliminated by removing soils 
above the clean-up levels from the site. Prior to remediation. hazardous waste was 
present on top of bedrock and the possibility exists that contaminants leached into the 
groundwater prior to remediation. The groundwater will need to be evaluated at a later 
date. 

Surface water Surface water is not present at SWMU 26/08D 

&i& Wind erosion and atmospheric dispersion of contaminants at the site has been 
eliminated by removing soil from the site. The site currently consists of exposed 
bedrock. 

7.0 CURRENT RISKS VS. REMEDIATION GOALS 

A quality assurance program, in accordance with the procedures set forth in the Genera/ Project Plans 
for Merim Measures Cleanup [MK, 19951. was followed for the IM at SWMU 26/08. A complete 
description of the quality assurance program and its relationship to the remediation goals for the IM at 
SWMU 26/08 is contained in the IMR. and is summarized as follows: 

. All samples collected from SWMU 26/08 were transported from the field to the laboratory using 
proper chain-of-custody procedures. 

Field quality control samples were collected to identify potential sources of error or cross 
contamination that may have occurred during collection, storage, or shipment of samples to the 
laboratory. Field quality control samples included trip blanks, field duplicates, and an equipment 
rinsate sample. 

. The laboratory performed method blank, sample matrix spike, sample matrix spike duplicate, 
surrogate, and standard matrix spike analyses in order to evaluate laboratory accuracy, 
precision, representativeness, comparability, and completeness. 

Overall, data quality objectives for accuracy, precision, representativeness, comparability, and 
completeness were met. and the data was considered acceptable. 

The landfill and associated contaminated soil above the cleanup goals have been removed from the site. 
The target cleanup levels for these interim measures were taken from the RCRA Corrective Action 
Guidance Human Dafa Qualify Levels forRF/ Pmjects, June 18. 1994 [US. EPA, 19941. Since the 
sources of contamination have been removed, there are no longer any exposure pathways by which 
human and ecological receptors can be exposed. Therefore, there is currently little or no risk to human 
and ecological receptors. 

Table 5 presents comparison of the confirmation, background, and borrow pit sample concentrations, 
cleanup levels, and human and ecological receptor Ecological Data Quality Limit (EDQL) and Soil 
Screening Levels (SSL) values for barium and lead. A comparison of the values in Table 5 are 
summarized as follows: 

. Barium and lead concentrations in the confirmation and background samples are below the 
SSL’s for human receptors. 

. Lead concentrations in the confirmation and background samples are below the EDQL’s for 
ecological receptors. 
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TABLE 5 
SWMU 26 CONTAMINANTS OF CONCERN 

SUMMARY OF SOIL ANALYTICAL DATA, CLEANUP GOALS, AND RISK LEVELS 
NSWC CRANE, INDIANA 

Element 

Range Ecological Risk Human Risk 
Cleanup tonfirmation Backfill 

Goal Samples Samples EDQL Ingestion Inhalation 

Barium 5,500 62.9 - 4,510 20.6 - 123 1.04 5,500 690,000 

Lead 500 4.2 - 260 3.5-17 0.45 400 -- 

Notes: 1) All levels in mglkg 
2) Ranges of confirmation samples obtained from Table 3 
3) Ranges of Backfill and Background samples obtained from Table 4 
4) Ecological Risk levels obtained from Region 5 Model QAP Appendix C 
5) EDQL = Ecological Data Quality Limit 
6) Human Risk levels obtained from Region 5 Model QAP Appendix D 
7) “-- = Not Established 
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. Barium concentrations in the confirmation and background samples are above the EDQL’s for 
ecological receptors. 

Groundwater quality has not been determined at this site and will be evaluated at a later date. 

8.0 RISK SCREENING EVALUATION SUMMARY 

Considering the work performed at SWMU-26/08D, the confirmation sample results and the acceptance 
of the physical work by the Navy, the requirements and objectives of the Interim Measures Cleanup 
Activities have been met. All contaminated soil above the clean-up goals for this site have been 
excavated to bedrock and removed from the site. It is recommended that no further action be taken for 
soil remediation at NSWC Crane SWMU-26/08D. The need for further action concerning groundwater 
quality will be evaluated at a later date. 

NSWC CRANE 
SWMU-26/08D 
Risk Screening Documentation 21 6/26/00 



9.0 REFERENCES 

Morrison Knudsen Corporation, (MK) 1995~1. Work P/an for lnferim Measures Cleanup at So/id Waste 
Management Units #23/00, #25/070, and #26/08D. Revision 0, as amended, dated August 25, 
1995. 

Morrison Knudsen Corporation, (MK) 1995b. Task-Specific Site Safefy and Health P/an, Supplement to 
Work P/an for Solid Waste Management Units #23/00, #25/07D, and #26/08D. Revision B, dated 
August 25, 1995. 

Morrison Knudsen Corporation, (MK) 199%. Quality Control P/an for interim Measures Cleanup, NSWC 
Crane, Crane, Indiana. Revision C, August 1995. 

Morrison Knudsen Corporation, (MK) 1995d. Quality Assurance Project P/an forRCRA Corrective 
Action interim Measures Cleanup, NSWC Crane, Crane, Indiana, Revision C. August 1995, 

Morrison Knudsen Corporation, (MK) 1995e. Waste Management P/an for interim Measures Cleanup, 
NSWC Crane, Crane, Indiana, Revision C, August 1995. 

Morrison Knudsen Corporation, (MK) 1995f. Sampling and Analysis P/an for interim Measures Cleanup, 
NSWC Crane, Crane. lndiana, Revision C. August 1995. 

Morrison Knudsen Corporation, (MK) 19959. Environmental Protection P/an for Interim Measures 
Cleanup, NSWC Crane, Crane, lndiana Revision C. August 1995. 

Morrison Knudsen Corporation, (MK) 1997. Draft interim Measures Report, SWMU-26/08D, Highway 58 
Dump Site B, NSWC Crane, lndiana. January 1997. 

Naval Energy and Environmental Support Activity. (NEESA) 1983. Initial Assessment Study of Naval 
Weapons Support Center Crane, Indiana. NEESA 13-003, May. 

U.S. Environmental Protection Agency (U.S. EPA) 1994. RCRA Corrective Action Guidance Human 
Dafa Quality Levels forRN Projects. June 18, 1994. 

U.S. Environmental Protection Agency (U.S. EPA) 1996. Test Methods for Evaluating So/id Waste, 
PhysicaKhemical Methods (SW-846). U.S. EPA OSWER, Third Edition, revised December 
1996. 

NSWC CRANE 
SWMU-26/08D 
Risk Screening Documentation 22 6/28/00 

..-- 



I certify under penalty of law that this document and all 
attachments were prepared under my direction or supervision in 
accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the information submitted. 
Based on my inquiry of the person or persons who manage the 
system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete. I am aware 
that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment 
for knowinq violations. 

SIGNATURE 

James M. Hunsicker 

TITLE 

Enclosure (2) 


