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EXECUTIVE SUMMARY

Voluntary Interim Measures were conducted at SWMU-16/16, the Cast High Explosive/incinerator Building
146 area, NSWC Craner-Crane, Indiana, 1995 and 1996. The original objectives were to sample,
remove, and dispose of sludge from the east and west sumps; clean the sumips; excavate and remove the
slag/ash piles; sample the remaining soils; backfill; and restore the site. The work scope was later
ex;l)anded to include removal of three above ground storage tanks (AST) and associated contaminated
soils.

The sludge was removed from the east and west sumps and properly disposed of. The sumps were
thoroughly cleaned using a high pressure low volume wash system and the decontamination fluid was
sampled for verification of the sump walls and floor cleanliness. The slag/ash piles were excavated,
containerized, and disposed of. Three ASTs, their supports, and the petroleum impacted soils were also
removed and disposed of. Confirmation sampling was conducted in the slag/ash pile areas, the former
AST areas, and other areas of excavation. Based upon the confirmation sample results, additional soil
was excavated and disposed of. The additional excavation included locations outside of the fenced area
of SWMU-16/16 where incinerator ash/slag was previously deposited.

A total of 476.4 tons of waste from the slag/ash pile excavations were transported off-site for

treatment/disposal as a lead-contaminated waste. The east sump contained 22.8 tons of material which

was transported off-site for disposal/treatment as a lead-contaminated waste. Approximately 150 tons of
diesel contaminated soil was transported off-site for disposal to a licensed landfill as a special waste.
Approximately 37 tons of sludge containing trichloroethene from the west sump was transported off-site to
a licensed incinerator, and 1,925 gallons of water and wash water containing trichloroethene from the
sump was also transported off-site for treatment.

Sample analysis results of the soil in the excavations indicates that the soil at SWMU-16/16 presently
contains lead concentrations above the interim cleanup levels. However, the source of contamination has
been removed, and, therefore, the IM has met the requirements and objectives of the work plan for
SWMU-16/16. Itis recommended that additional evaluation be performed to determine the potential risk
to human health and the environment at SWMU-16/16. In addition, work beyond the scope of this Interim
Measure is underway at SWMU-16/16 to investigate the source of trichloroethene-contaminated water and
will be discussed in the Interim Measures Report for Delivery Order 0027.

The SWMU Acceptance and Turnover statement is dated July 12, 1996, and reflects the final inspection of
SWMU-16/16 by Naval Surface Warfare Center (NSWC) personnel.
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1.0
INTRODUCTION

e

Morrison Knudsen Corporation (MK) was contracted by the Southern Division (SOUTHDIV), Naval
Facilities Engineering Command (NAVFACENGCOM), under Contract #N62467-93-D-1106, Delivery
Order #0009, Statement of Work #007, to remediate Solid Waste Management Units (SWMUs) at Naval
Surface Warfare Center (NSWC) Crane, Crane, Indiana. This Interim Measures Report (IMR)
summarizes the construction and environmental tasks associated with sampling, excavation and disposal
of materials from SWMU-16/16, Cast High Explosive/Incinerator Building.

Promulgation of the United States Environmental Protection Agency's (USEPA'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 permit
conditions and the 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 for NSWC Crane, obligating the US Navy to perform RCRA
Facility Investigations (RFIs) at 30 SWMUs, to conduct Corrective Measures Studies and to implement
corrective measures if needed. Voluntary interim measures were performed at SWMU-16/16.

MK provided project management, construction management, scientific, environmental, health and safety
oversight, and quality control oversight services for this project. MK's primary subcontractor, US Tech,
provided excavation, removal and disposal, and backfilling/restoration services. American Environmental
Network, Inc., (AENI) and CompuChem Environmental Corporation (CEC) provided analytical services
under contract to MK. :

MK prepared the following project documents which describe the procedures to be used in execution of
the voluntary interim measure (IM) at SWMU-16/16:

. 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, 1995a).
. General 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, 1995b)

Quality Assurance Project Plan, Rev. C, December 29, 1995, (MK, 1995¢)
Waste Management Plan, Rev. C, August 18, 1995, (MK, 1995d)
Sampling and Analysis Plan, Rev. C, August 18, 1995, (MK, 1995e)
Environmental Protection Plan, Rev. C, August 18, 1995, (MK, 1995f)

The target cleanup levels for this IM were taken from “RCRA Corrective Action Guidance Human Data
Quality Levels for RFI Projects,” June 18, 1994, (USEPA, 1994), as site-specific risk based cleanup levels .
have not been developed for NSWC Crane. The target cleanup levels are discussed in Section 3.1.

MK received approval of the Work Plan for SWMUs 16/16 and 24/00 on September 18, 1995. A copy of
the Work Plan approval is provided in Appendix A. After the Work Plan was approved by the Navy and
Regulators, the Navy issued a Technical Directive to add the removal of three above ground storage tanks
(ASTs) and petroleum product contaminated soils to the interim measure. A copy of the technical -
directive correspondence is provided in Appendix B. A Work Plan Addendum was not prepared for the
additional work.

NSWC CRANE
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2.0
SITE BACKGROUND

21 SITE DESCRIPTION

NSWC Crane consists of 62,463 acres located approximately 75 miles south of Indianapolis, indiana, as
shown in Figure 2-1. The site provides support for equipment, shipboard weapons systems, and
ordnance. NSWC Crane also supports the Crane Army Ammunition Activity (CAAA), which is responsible
for production and renovation of conventional ammunition, as well as storage, shipment, demilitarization
and disposal of conventional ammunition. '

The Cast High Explosive/Incinerator Building area is located in the north central part of NSWC as showi
on Figure 2-2. Building 146, situated along Highway H-307, was the site for cast loading of explosives into
projectiles, pressure washing of five-inch projectiles filled with explosives, and the demilitarization of small-
arms ammunition by incineration. :

21.1 High Pressure Washout Activities And Building Sumps

Prior to 1978, the generated waste water from the washout activities was discharged to a storm drain with
release to a ditch and ultimate transport to Boggs Creek. Potential soil contaminants from loading and
washout activities were TNT, RDX, HMX, Composition A, Composition B, and ammonium picrate (NUS,
1992). Two sumps, measuring 13 feet long by seven feet wide by seven feet deep each are located at the
northeast and northwest corners of the building as shown in Figure 2-3. The tops are covered with
wooden slats as shown in photographs 1 and 2 in Appendix C. These sumps are believed to have been
used as settling basins fed by the discharge lines from the building floor drains receiving waste water from
the washout activities.

2.1.2 Incineration Of Small-arms Ammunition

Beginning in approximately 1967, demilitarization of small-arms ammunition was accomplished by three
incinerators located adjacent to Building 146. In 1988, the incinerators were disassembled and removed
in preparation for new future incinerators. Incinerator ash/slag was previously stored in piles near Building
146; however, there is no known specific ash pile location. Ash was likely dispersed and blown to other
areas, most notably to the southeast, south, southwest, and west of the incinerator bays (NUS, 1992).
Based on visual observations of stained soil, migration of ash appears to also have occurred by way of the
runoff drainage ways. Photographs 3 through 13 show the drainage ways, stained and barren soil
surfaces, and ash/slag piles. :

2.1.3 Aboveground Storage Tanks

Three aboveground storage tanks were present south of the incinerator bays. These tanks stored No. 2
fuel-oil used to fire the incinerators. The ASTs were two 1000-gallon and one 250-gallon diesel tanks and
were supported on concrete saddles or metal supports. The ground surface in the vicinity of the tanks
was covered with gravel. Waste oil was likely burned as fuel in the incinerators at Building 146
(NUS,1992). The surrounding surface soil and gravel was visibly stained as shown in photograph 14.

2.2 ENVIRONMENTAL SETTING

. The topography of NSWC Crane consists of flat to gently rolling terrain dissected by numerous well-
defined drainage channels. 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 lie at elevations of 750 to 800 feet (NEESA, 1983). Building 146 occupies an upland area at
NSWC Crane. The topography of the upland area is essentially level at an approximate elevation of 763
feet. The relatively level area in the vicinity of Building 146 is in sharp contrast to the steep slopes east,
south and west of the building. Elevation changes on the adjacent slopes average 150 feet vertical
difference per 1,000 feet in the horizontal direction. Bottom elevations in the ravines adjacent to the
Building 146 area are approximately 600 feet (NUS, 1992).

The surface drainage at NSWC Crane has formed a dense, dendritic pattern throughout the installation.
Four drainage basins have been identified at Crane. SWMU-16/16 is located in Basin IV which occupies
" the central portion of the facility as shown in Figure 2-4 (NEESA, 1983). Surface runoff from the Building

NSWC CRANE
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146 area descends the adjacent slopes to enter intermittent drainage paths in the bottom of ravines west
and east of Building 146. These intermittent ravine drainage paths converge to a point south of Building
146 to form one of the more upstream fingers of Turkey Creek. Turkey Creek flows south-southwest to
merge with Boggs Creels~ Boggs Creek centinues to-flow south, eventually exiting the southern boundary
of NSWC Crane. After exiting, Boggs Creek continues to flow south and flows into the east fork of the
White River (NUS, 1992).

Surface drainage in the immediate area around Building 146 drains to the ravines to the west, south and
east. One drainage ditch near the southwest corner of Building 146 collects drainage from the gravel-
covered storage area along the west side of the building. - This ditch collects and diverts surface drainage
over the western slope (NUS, 1992). A second drainage ditch, which discharges near the southeast
corner of the perimeter fence, runs east-west south of the gravel area as shown on Figure 2-5.

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 areas of Quaternary clay, silt, and sand
(Lacustrine deposits). The bedrock units beneath the facility, primarily Raccoon Creek and Stephensport
Grog'ps, reportedly dip gently from the Cincinnati Arch to the Hlinois Basin in the southwest (NEESA,
1983).

According to 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).
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3.0
WORK EXECUTION -

S

U

3.1 SITE CHARACTERIZATION

Prior to work being performed at SWMU-16/16, a walk-down of the entire area and recording of visual
observations was performed. Characterization samples were coliected from the sumps, ASTs and various
-slag and ash piles in order to determine contaminant concentrations and evaluate disposal options.
Characterization samples were collected and analyzed based on analytical parameters specified in the
Sampling and Analysis Plan (SAP). Table 1 of the SAP is provided in Appendix C and lists the analytical
parameters for the various SWMUs with a short description of rationale. Table 5 of the SAP is also
provided in Appendix D and lists the interim measures cleanup levels for soil analysis. Table 3-1, Sample
Summary, identifies all samples collected during this IM, the analytical methods performed on the
samples, and the purpose of the sampling. Table 3-2, Characterization Samples, presents all of the
analytes that were detected during analysis. Analytical data is presented in Appendix D and is organized
by sample number.

3.1.1 East Sump Characterization

One sample (16/16-001) was collected from the east sump in June 1995 and analyzed for Appendix IX
metals by AENI. In July 1995, additional samples of the sump contents were collected and analyzed for
TNT, RDX (16/16-005), and polychlorinated biphenols (PCBs) (16/16-009) by field test kits. The field
screening results and laboratory analytical data are summarized in Table 3-2, and the field data sheets
provided in Appendix D. Arsenic, antimony, barium, cadmium, cobalt, copper, lead, and zinc were all
found to be above cleanup levels in sample 16/16-001, with the highest concentrations being lead at
47,000 mg/kg and zinc at 142,000 mg/kg. TNT was indicated at 0.5 - 1.5 mg/kg, while PCB and RDX
were below the reporting limits of .5 mg/kg. '

3.1.2 West Sump Characterization

One sample (16/16-002) was collected from the west sump in June 1995 and analyzed for Appendix IX
metals by AENI. In July 1995, additional samples of the sump contents were collected and analyzed for
TNT, RDX (16/16-006), and PCBs (16/16-010) by field test kits. The field screening results and laboratory
analytical data are summarized in Table 3-2, and the field data sheets provided in Appendix D. Arsenic,
antimony, barium, cadmium, cobalt, copper, lead, and zinc were all found to be above cleanup levels in
sample 16/16-002, with the highest concentrations being lead at 44,800 mg/kg and zinc at 158,000 mg/kg.
PCB, TNT and RDX were below the reporting limits of .5 mg/kg. Additional characterization samples were
again collected based on the vapor indications which were observed during the initial activities of sludge
removal. On October 16 and 17, 1995, a sample of the sludge, 16/16-042, was analyzed for TCLP metals
of concern, TCLP volatile organic compounds (VOCs), and total explosives. A liquid sample, 16/00-043,
was analyzed for VOCs, semi-volatile organic compounds (SVOCs), pesticides/herbicides, and explosives
parameters. The liquid was subsequently resampled, 16/16-045, for metals concentrations on October
19, 1995. Trichloroethylene was identified in samples 16/00-042 and -043 as high as 2,60C ing/l with
concentrations of metals below the cleanup levels. Sample 16/00-045 results also indicated
concentrations of metais below the cleanup levels.

3.1.3  Slag/Ash Pile Characterization

Scattered remnants of small ash and slag piles were visible around the southeast, south, and southwest
areas of Building 146. Small piles of ash and slag residue was observed adjacent to the southeast
drainage ditch discharge both inside and outside of the fence perimeter. Areas south and southeast of
Building 146 and the incinerator fuel storage tanks were observed to have been disturbed, with noticeably
less vegetation than surrounding areas (NUS, 1992). Previous studies indicate that these areas had been
used as incinerator ash stockpile sites and apparently were removed from the site along with potentially
contaminated soil in the late 1970s. Nevertheless, cartridge fragments and small quantities of ash were
observed throughout the area (NUS, 1992). The visibly stained surfaces, barren soil surfaces, and runoff
drainage paths are shown in photographs 3 through 9 in Appendix C. Lead, barium, cadmium, chromium,
and mercury were compounds of concern in the scattered residual ash and slag piles. Many of the piles
also contained ammunition shell casings and lead bullets, as shown in photographs 10 through 13 in
Appendix C. : '
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in June 1995, composite samples were collected from slag/ash piles on the south and west sides of
Bulilding 146. Both samples, 16/16-003 from the west side and 16/16-004 from the south side, were
analyzed for Appendix IX metals. The samples were submitted to AENI for analysis. Arsenic, cobalt,
copper, lead, and zinc were all detected above cleanup levels. The west side sample (16/16-003) had a
total lead level of 79.8 mg/kg, while the south side sample (16/16-004) had a total lead analysis of 2,800
mg/kg. In July 1995, two additional sets of composites were collected and sampled for TNT, RDX (16/16-
007 and 008), and PCBs (16/16-011 and 012) by field test kit. The PCB concentrations were below
reporting limits on both samples 16/00-11 and -12. Sample 16/16-008 results indicated that RDX was
detected at 0.5-1.5 mg/kg, with TNT concentrations below the reporting limits. Sample 16/16-007 results
indicated that all explosives were below the detection limits. The field screening results and laboratory
analytical data are summarized on Table 3-2, and the field data sheets provided in Appendix D.

Due to the wide spread of potential contamination from wind and runoff dispersion, eight additional
characterization samples 16/16-013 to -020 were collected and analyzed for characterization parameters,
including volatiles, explosives and metals. Various metals were detected above cleanup levels in all eight
samples. Lead concentrations ranged from a low of 73.5 mg/kg to a high of 28,000 mg/kg. - Explosives'
were all below detection limits in these samples, except sample 16/16-017 which had a 2,4-DNT level of
6100 ug/kg. The cleanup level for 2,4-DNT is 78,000 ug/kg, and thus the 2,4-DNT was not considered a
contaminant of concern for sample 16/16-017. Volatiles were detected, but below method reporting limits
for several of the samples. Volatiles were not considered contaminates of concern for these sample
locations. :

3.1.4 Above Ground Storage Tank Contents Characterization

The location of the fuel oil tanks are shown in Figure 2-5. On October 18, 1995, the sludge that remained
in the bottom of the three fuel oil (FO) tanks was sampled and submitted to AENI for analysis of PCBs and
pesticide/herbicide parameters. Sample 16/16-044 results indicated that Beta-BHC was detected, but with
a quality flag. On February 8, 1996, the FO tanks sludge was resampled for disposal type parameters and
submitted to CompuChem Environmental Corp (CEC) for analysis. The resample was labeled 16/00-044A
and indicated that arsenic above the cleanup criteria level was present. Sample 16/00-044A results
showed an arsenic level of 38.6 mg/l. '

On October 13, 1995, the soils beneath the ASTs were also sampled (16/16-039) to determine whether
they had been impacted over the years. Diesel fuel odor was observed in the soils during the sampling
event. Sample 16/16-039 results indicate that polyaromatic hydrocarbons (PAHs) and pesticied/herbicdes
were detected, but at levels near the lower detection limit on the instruments; however, the PAH levels
exceeded the cleanup critieria. The laboratory analytical data are summarized on Table 3-2, and the data
sheets are provided in Appendix D.

3.2 EXCAVATION AND REMOVAL

The work activities that were performed at SWMU-16/16 were performed in accordance with the approved
Work Plan. Table 3-3 provides a summary of the waste manifests, while Table 3-4, Confirmation
Samples, presents all of the analytes that were detected during analysis. Analytical data is presented in
Appendix D and is organized by sample number. :

3.21 East Sump

Small quantities of free liquid were collected with approximately five cubic.yards of an absorbent wood
fiber material (sawdust) and placed into a roll-off box. Approximately 20 cubic yards (22.8 tons) of sludge
were removed from the east sump and placed into a roli-off box in preparation for disposal. Photographs
16 and 17 in Appendix C show the roll-off box being lined with plastic and the area between the box and
sump being covered with plastic prior to sludge removal, thus preventing potential migration of
contaminants. The loading of the roll-off box for disposal is shown in photographs 18, 19, and 20. .The
walls were pressure washed and visually inspected to determine cleanliness. The potentially
contaminated wash water was collected in DOT approved fifty-five-gallon drums and sampled (16/16-040)
and analyzed for confirmation parameters (volatile organics, pesticides, explosives and metals). All
sample results were below cleanup levels.

3.2.2 WestSump

Sample 16/16-002 was analyzed for Appendix IX metals as discussed in Section 3.1.2. Table 3-2
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provides the characterization sample results. The contamiﬁéted liquid was pumped out of the sump,
sampled, and stored in DOT approved fifty-five-gallon drums prior to transport for disposal. Photographs
21, 22, and 23 show the sludge remaining after removal of the contaminated water. N

The area was lined with plastic, as described in Section 3.2.1, in preparation for sludge removal activities.

Upon initial sludge removal activities, a distinct odor (vinyl chloride) was apparent. Sludge removal e
activities ceased and additional samples were collected. The subsequent sample results (16/00-042,-043,
-045) indicated high concentrations of trichloroethene as discussed in Section 3.1.1. Personnel protective

equipment was upgraded to level B for the remaining sludge removal activities.

A total of 36.7 tons of sludge was removed from the sump, placed into lined roll-off boxes, and sampled for
waste characterization prior to disposal. After the sludge was removed, the sump walls were high
pressure washed for cleaning. The decontamination water was collected, sampled, and stored in DOT
approved fifty-five-gallon drums prior to transport for disposal. Results of samples collected from the
sump wash water were used to determine cleanliness of the sump walls and floor. Rinse water sample
16/16-070 results indicated 18 mg/kg concentration of trichloroethene. This level exceeds the cleanup
level of 14 mg/kg; however, no additional rinsing was performed due to the influent of contaminated liquid
from the drain pipe.

A small amount of liquid from the drain pipe continued to flow into the sump. One sample (16/16-079) was
collected from the drain pipe influent, and results indicated high levels of trichloroethene. Additional
investigation activities to determine the source of the trichloroethene contamination are being performed
under Delivery Order 0027 and are not discussed in this 1eport. In addition, a skid-mounted water
treatment system has been installed for treatment of the contaminated drain water until the trichloroethene
source has been located and removed under the same Delivery Order.

3.2.3 Slag/Ash Piles .
Beginning in September 1995, the slag/ash piles were excavated and collected in roll-off boxes foi‘}
disposal. Various piles throughout the SWMU area were removed, including several that were beyond the
fence boundary, north of the drainage ditch. Soil samples were collected from the excavation slag/ash
pile areas. These samples were analyzed for the confirmation parameters of metals, volatile organic
compounds, explosives, and pesticides. The initial six- to twelve-inch depth sample resuits (16/16-022
through -38 and 16/16-046 through -066) indicated that additional excavation was required, as lead levels
were still above the cleanup criteria. Sample locations are identified on Figure 3-1. Subsequent
excavation and sampling was performed until soil removal was discontinued per NSWC Crane direction
after conferring with Southern Division. These samples were labeled 16/00-23A through -38A as their
location was identical to the original samples 16/16-023 through -038, but at a depth of twelve to eighteen
inches. Additional excavation and confirmation sampling continued in various areas inside as well as
outside the fence perimeter. Samples 16/16-046 through -062 and -074 through -078 are the additional
confirmation samples collected and are located on Figure 3-1. The subsequent sample analysis results
have revealed that the soil at SWMU-16/16 presently contains levels of lead above the interim cleanup
levels and may merit further consideration. However, the source of contamination has been removed, and
therefore, the IM has met the requirements and objectives of the Work Plan for SWMU-16/16. Previous
background and backfill material sample results have identified high levels cf various metals which are
shown in Table 3-5. Background lead is high, as shown on this table; however, SWMU-16/16 sample
results indicate lead concentrations higher than normal background levels.

3.24 Above Ground Storage Tanks

Removal of three ASTs and associated piping, steel framing, and concrete foundations was added to the
scope of the IM after the work plan had been approved. Removal activities began on October 18, 1995,
with residual sludge from inside the ASTs being removed and placed into a DOT approved fifty-five gallon
drum for disposal. The ASTs were cleaned, dismantled and transported to the NSWC DRMO for
disposition. Based on the characterization sample results, (16/16-039), the visually-impacted soil and
gravel underneath and around the ASTs was excavated, sampled and containerized for transportation.
Nearly 150 tons of soil was excavated and and containerized for disposal. Confirmation samples 16/16/-
071, -072, and -073 were collected and analyzed for VOCs and SVOCs. Results indicate residual PAHs
remain in excess of the cleanup levels. Photographs 14 and 23 in Appendix C show the soil around the
ASTs. The tank removal and excavation processes are shown in photographs 24 and 25 in Appendix C.
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3.3 RECONSTRUCTION AND RESTORATION

F-iiowing review of confirmation sample results, the excavated area was backfilled with material from the ‘
NSWC Crane borrow pit located south of the on-site landfill. The on-site borrow pit was an approved

source of backfill material based upon samples previously collected. Two samples (NSWC-BP\BF-003

and NSWC-BP\BF-004) were collected from the borrow pit, analyzed for Appendix IX compounds, and

determined to be free of contaminants of concern. Other samples collected from virgin soil borrow

sources confirmed that levels of arsenic, beryllium, lithium and cobalt above the established cleanup

levels are naturally present in soils in the surrounding area (Samples NSWC-BIOF-001 through -014).

Table 3-5 summarizes the background samples (BP/BF-05 and BP/BF-06) collected off-site as well as

samples BIOF-001 through 014. o

The backfill, including topsoil, was placed and compacted in one-foot increments or less until the site was
restored to near original grade. The area was seeded, muiched and subsequently monitored to ensure
establishment of adequate ground cover to prevent erosion. Adequate ground cover has been re-
established, and the work was accepted by the US Navy on July 12, 1996. A copy of the SWMU
Acceptance and Turnover Statement is included with the regulatory documents in Appendix A.
Photographs 26 through 30, Appendix C, show the seeded and mulched areas and subsequent vegetation
growth. :

34 WASTE CHARACTERIZATION AND DISPOSAL

The results of the characterization samples were reviewed and additional samples were collected as
necessary. The sample results were evaluated to determine whether the waste would be hazardous,
special, or solid waste. The waste streams were evaluated and approvals received for disposal into
appropriate facilities. Table 3-3, Waste Disposal Summary, provides details on the various waste streams
with the final disposal site. Signed, completed return manifests and waste profiles are provided in

- Appendix E.

3.41 EastSump

The site characterization samples 16/00-001, -005, and -009 discussed in Section 3.1.1 were also used as .
the waste characterization samples. The samples were analyzed for “total” metals concentration with

results indicating a lead concentration high enough to be above the land disposal restriction level of 500

mgl/kg. A general indication of Toxicity Characteristic Leaching Procedure (TCLP) levels of metals in soils

is approximated by dividing the total metal concentration by 20. Thus in the east sump, the total metals

level for lead was 47,700 mg/kg, or a TCLP approximate equivalent of 2,385 mg/| (well above the

regulatory level of 5 mg/l per 40 CFR 261), and, therefore, classified as a hazardous characteristic waste

* (D008) requiring treatment prior to disposal. PCBs were below reporting limits, but TNT was detected at

0.5-1.5 mg/kg, and RDX was below detection.

On October 10, 1995, twenty cubic yards (22.8 tons) of sludge and absorbent waste removed from the
east sump were transported by Chemical Waste Management (CWM) to the CWM landfill, Adams Center
in Fort Wayne, Indiana. This landfill is a licensed Hazardous Waste Landfill. The soils were stabilized to
immobilize the lead in the waste which permits disposal in the landfill. The waste profile, CWM
supplemental information form, and the hazardous waste manifest are provided in Appendix E.

3.4.2 WestSump

On November 7, 1995, during remediation activities, characterization samples were collected from the roli-
off boxes used to containerize the sludge (16/16-067 and -068). These results were used to determine
waste disposal classifications as well as treatment requirements, if necessary. Samples 16/16-067 and -
068 were both analyzed for TCLP metals, volatiles, and disposal parameters of pH, flashpoint, and
reactivity. The lead levels were at 89 mg/l TCLP and 173 mg/l TCLP, respectively. Trichloroethene was
detected at 23mg/l and 80 mg/l TCLP in the same samples. These levels were above the toxicity
characteristic levels of 5 mg/L lead and .5 mgl/l trichloroethene and required disposal by incineration as a
waste class D040 and D008, per 40 CFR 261. Three roli-off boxes containing 36.7 tons of sludge were
transported on May 2, 1996, by Area Disposal to the Trade Waste Incinerator (TWI) in Sauget, lllinois.

The free liquid in the sump and decontamination fluids were collected in fifty-five gallon drums during the
remediation activities. Thirty-five drums containing a total of 1925 gallons of trichloroethene-contaminated
liquid (waste code D040) was transported by Tri-State Motor Transit Company on April 15, 1996, to Excel '
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-TSD, Inc., in Memphis Tennessee, for disposal.

3.4 Slag/Ash Piles —

The site characterization samples 16/00-003, -004, and -013 through -020 discussed in Section 3.1.2
where also used for waste characterization samples. Various metals were detected above cleanup levels
in all ten samples. Lead concentrations ranged from a low of 73.5 mg/kg to a high of 28,000 mg/kg, which
identified lead at a level above hazardous waste levels, as defined in 40 CRF 261. Using the general rule
of TCLP levels at 1/20 of the total lead concentration, the soil was classified as a lead containing waste,
code D008, and required stabilization prior to landfilling. :

From October 12 through October 27, 1995, and on April 4, 1996, a total of 476.6 tons of lead-
contaminated soil (twenty roll-off containers) with the hazardous waste classification of D008 was
transported by Beelman Truck Company and Chemical Waste Management, Inc., to the CWM landfill,
Adams Center in Fort Wayne, Indiana for stabilization and disposal.

3.4.4 Above Ground Storage Tanks

The ASTs had two waste streams associated with their removal. The first was the siudge inside the AST,
and the second was the contaminated soils beneath them. On October 18, 1995, the ASTs themselves
were dismantled and prepared for transport to the NSWC Crane Defense Reutilization and Marketing
Office (DRMO) for disposition. '

Based on sample results, the sludge inside of the ASTs contained arsenic above the hazardous waste
level per 40 CFR 261, and, therefore, was classified waste code D004. The arsenic level was identified at
38.6 mg/kg (total) in sample 16/16-044A, as discussed in Section 3.1.4. On April 15, 1996, one fifty-five
gallon drum of sludge was removed from the ASTs and transported by Tri-State Motor Transit Company to
Excel TSD, Inc., in Memphis, Tennessee, for treatment and disposal through the fuels blending program,
which is a form of recycling/reuse.

The soils and gravel beneath the ASTs were contaminated with petroleum products based on sample
16/16-039 results and were classified as a special waste. On February 7, 1996, 149.74 tons of diesel
contaminated soil were transported by Tri Ax, inc./Envirosolve to Southside Landfill in Indianapolis,
indiana, for disposal.

i
&
i
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TABLE 3-1
SAMPLE COLLECTION SUMMARY

Sample No.[Media

Interim Measures Report

3-7

Type Sample Date [Analysis Location
J \ 16/16-001 [SOIL  |WASTE CHAR. 06/29/95 {6010(APPENDIX IX)METALS E Sump
‘ 16/16-002 ISOIL  [WASTE CHAR. - 06/29/95 [6010(APPENDIX IX)METALS W Sump
16/16-003  [SOIL  [WASTE CHAR. 06/29/35 1601G(APPENDIX IX)METALS W side surface composite
16/16-004 [SOIL  [WASTE CHAR. 06/29/95 [APPENDIXIX S Side surface composite
16/16-005 [SOIL  [TNT/RDX 07/12/95 [FIELD SCREENING E Sump
16/16-006 [SOIL  |TNT/RDX 07/13/95 |FIELD SCREENING W Sump
16/16-007 |SOIL TNT/RDX 07/13/95 JFIELD SCREENING W side surface composite
16/16-008 [SOIL  [TNT/RDX 07/13/95 [FIELD SCREENING S Side surface composite
16/16-009 |SOIL PCB 07/13/95 |FIELD SCREENING E Sump
16/16-010 [SOIL PCB 07/13/95 |FIELD SCREENING W Sump
16/16-011 |SOIL PCB 07/13/95 |FIELD SCREENING. W side surface composite
16/16-012 [SOIL PCB . 07/13/95 |FIELD SCREENING S Side surface composite
16/16-013 . [SOIL  |WASTE CHAR. 08/30/95 18240,8010,8330,6010A,7471 E Side Culvert surface soil
16/16-014 [SOIL  [WASTE CHAR. 08/30/95 18240,8010,8330,6010A,7471 South side east
16/16-015 [SOIL  |WASTE CHAR. 08/30/95 18240,8010,8330,6010A,7471 South side south
16/16-016 [SOIL  [WASTE CHAR. 08/30/95 [8240,8010,8330,6010A,7471 South side west
. 16/16-017 [SOIL  [WASTE CHAR. 08/30/95 [8240,8010,8330,6010A,7471 West side ditch
16/16-018 [SOIL  [WASTE CHAR. ~_08/30/95 [8240,8010,8330,6010A,7471 West side ditch
16/16-019 [SOIL  |WASTE CHAR. 08/30/385 [8240,8010,8330,6010A,7471 North side west
16/16-020 [SOIL  [WASTE CHAR. 08/30/95 [8240,R010,8330,6010A,7471 North side center
16/16-021 [SOIL  [WASTE CHAR. 08/30/95 [8240,8010,8330,6010A,7471 North side center
16/16-RB8 [LIQUID [EQUIP. RINSATE 10/11/95 18240,8330,200SERIES taken w samples 22-38
16/16-022 [SOIL  [CONFIRMATORY 10/13/85 JAPPENDIX IX,8330,8260* 6" to 1' below surface
16/16-023 [SOIL  [CONFIRMATORY 10/13/95 |APPENDIX 1X,8330,8260* 6" to 1' below surface
16/16-024 {SOIL  |[CONFIRMATORY 10/13/85 [APPENDIX [X,8330,8260* 6" to 1' below surface
16/16-025 [SOIL  |CONFIRMATORY 10/13/95 [APPENDIX IX,8330,8260* 6" to 1' below surface
16/16-026  [SOIL  |CONFIRMATORY 10/13/95 |APPENDIX 1X,8330,8260* 6" to 1' below surface
16/16-027 [SOIL  |CONFIRMATORY 10/13/95 [APPENDIX IX,8330,8260* 6" to 1' below surface
’ 16/16-028 [SOIL  |[CONFIRMATORY 10/13/95 [APPENDIX IX,8330,8260* 6" to 1' below surface
16/16-028 |SOIL CONFIRMATORY 10/13/95 [APPENDIX 1X,8330,8260* 6" to 1' below surface
16/16-030 [SOIL  [CONFIRMATORY 10/13/95 JAPPENDIX 1X,8330,8260* 6" to 1' below surface
16/16-031 [SOIL  [CONFIRMATORY 10/13/95 |[APPENDIX IX,8330,8260* 6" to 1' below surface
16/16-032 [SOIL  |CONFIRMATORY 10/13/95 |[APPENDIX 1X,8330,8260* 6" to 1' below surface
16/16-033 [SOIL  |CONFIRMATORY 10/13/95 |APPENDIX IX,8330,8260* 6" to 1' below surface
"[16/16-034 |SOIL  |[CONFIRMATORY 10/13/95 [APPENDIX 1X,8330,8260* 6" to 1' below surface
16/16-035 [SOIL CONFIRMATORY 10/13/95 JAPPENDIX 1X,8330,8260* 6" to 1’ below surface
16/16-036 [SOIL CONFIRMATORY 10/13/95 [APPENDIX 1X,8330,8260* 6" to 1' below surface
16/16-037 {SOIL  |CONFIRMATORY 10/13/95 [APPENDIX IX,8330,8260* 6" to 1' below surface
16/16-038 [SOIL CONFIRMATORY 10/13/95 |APPENDIX iX,8330,8260* 6" to 1' below surface
16/16-039 [SOIL  |WASTE CHAR. 10/13/95 18020,8270,8080 FO Tk surface sail
16/16-040 [LIQUID |CONFIRMATORY 10/13/95 {8260*,8080,6010,7470,8330,353.3 E Sump rinse water
16/16-TB5 |LIQUID |TRIP BLANK 10/13/95 {8240 ' taken w samples 39 & 40
16/16-041 |SOIL PCB 10/13/95 [FIELD SCREENING
16/16-042 [SLUDG |WASTE CHAR. 10/16/95 |[RCRA REQUIRMENTS South Sump
16/16-043 |LIQUID |WASTE CHAR. 10/17/95 |[RCRA REQUIRMENTS Sump South 16/16
16/16-044 |SLUDG |[WASTE CHAR. 10/18/95 {8080 F O TK Sludge
16/16-045 |LIQUID |[WASTE CHAR. 10/19/95 [6010A, 7470 South Sump/ replaces 43
16/16-RB10|LIQUID JEQUIP. RINSATE 10/19/95 |6010A,7470,8260* 353.3,8330 taken w samples 46-62
" 116/16-046 [SOIL CONFIRMATORY 10/19/95 16010,8330,7471,8260*,8080 E Side, 6" to 1' below surface
16/16-047 |SOIL CONFIRMATORY 10/19/95 16010,8330,7471,8260*,8080 E Side, 6" to 1' below surface
16/16-048 |SOIL" |CONFIRMATORY 10/19/95 {6010,8330,7471,8260*,8080 E Side, 6" to 1' below surface
16/16-049 |SOIL  |CONFIRMATORY 10/19/95 16010,8330,7471,8260*,8080 E Side, 6" to 1' below surface
16/16-050 |SOIL CONFIRMATORY 10/19/95 16010,8330,7471,8260*,8080 E Side, 6" to 1' below surface
16/16-051 |SOIL . |CONFIRMATORY 10/19/95 {6010,8330,7471,8260* 8080 E Side, 6" to 1’ below surface
16/16-052° |SOIL  JCONFIRMATORY 10/19/95 [6010,8330,7471,8260* 8080 E Side, 6" to 1' below surface
. . [16/16-053 |SOIL  |CONFIRMATORY 10/19/95 16010,8330,7471,8260*,8080 E Side, 6" to 1' below surface
NSWC CRANE
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TABLE 3-1
SAMPLE COLLECTION SUMMARY

Analysis

Sample No.|Media |[Type Sample Date Location
16/16-054 |SOIL CONFIRMATORY 10/19/95 [6010,8330,7471,8260",8080 E Side, 6" to 1 belows 3 |
16/16-055 {SOIL CONFIRMATORY 10/19/95 |6010,8330,7471,8260",8080 E Side, 6" to 1' below 'z
16/16-056 |SOIL CONFIRMATORY 10/19/95 {6010.8330,7471,8260~,8080 E Side, 6" to 1' below s e
16/16-057 |SOIL CONFIRMATORY 10/19/95 16010,8330,7471,8260*,8080 E Side, 6" to 1' below surface
16/16-058 |SOIL CONFIRMATORY 10/19/95 (6010,8330,7471,8260*,8080 E Side, 6" to 1' below surface
16/16-059 |SOIL CONFIRMATORY 10/19/95 {6010,8330,7471,8260* 8080 E Side, 6" to 1' below surface
16/16-060 |SOIL CONFIRMATORY 10/19/85 [6010,8330,7471,8260*,8080 E Side, 6" to 1' below surface
16/16-061_ {SOIL CONFIRMATORY 10/19/95 {6010,8330,7471,8260",8080 E Side, 6" to 1' below surface
16/16-062 |SOIL CONFIRMATORY 10/19/95-[6010,8330,7471,8260*.8080 E Side, 6" to 1' below surface
16/16-063 [SOIL CONFIRMATORY 10/19/95 |6010,8330,7471,8020,8270.8260*,8080 |under FO tanks
16/16-064 |SOIL CONFIRMATORY 10/19/95 [6010,8330,7471,8020,8270,8260",8080 under FO tanks
16/16-065 |SOIL CONFIRMATORY 10/19/95 [6010,8330,7471,8260",8080 E Side, 6" to 1' below surface
16/16-066 |SOIL CONFIRMATORY 10/19/95 [6010.8330,7471,8260*,8080 E Side, 6" to 1' below surface
16/16-RB11{LIQUID |EQUIP. RINSATE 10/25/95 |8260*,8330,6010,7470.353.3 taken w samples 23A-38A
| 16/16-23A |SOIL CONFIRMATORY 10/25/95 {8260*,8080,7471,8330 Resample, 1' to 18" down
16/16-24A |SOIL CONFIRMATORY 10/25/95 [8260*,8080,7471,8330 Resample, 1' to 18" down
16/16-25A [SOIL  |CONFIRMATORY 10/25/95 [8260*,8080,7471,8330 Resample, 1' to 18" down
16/16-26A {SOIL CONFIRMATORY 10/25/95 [8260*,8080,7471,8330 Resample, 1 to 18" down:
16/16-27A [SOIL  [CONFIRMATORY 10/25/95 [8260*,8080,7471,8330 Resample, 1' to 18" down
16/16-28A [SOIL CONFIRMATORY 10/25/95 [8260*,8080,7471,8330 Resample, 1' to 18" down
16/16-29A |SOIL CONFIRMATORY 10/25/95 {8260*,8080,7471,8330 Resample, 1' to 18" down
16/16-30A {SOIL CONFIRMATORY 10/25/95 [8260*,8080,7471,8330 Resample, 1' to 18" down
16/16-32A [SOIL CONFIRMATORY 10/25/95 [8260*,8080,7471,8330 Resample, 1' to 18" down
16/16-33A |SOIL CONFIRMATORY 10/25/95 {8260*,8080,7471,8330 Resample, 1'to 18" down
16/16-34A [SOIL CONFIRMATORY 10/25/95 |8260*,8080,7471,8330 Resample, 1'to 18" down
16/16-35A [SOIL  |CONFIRMATORY 10/25/95 (8260*,8080,7471,8330 Resample, 1' to 18" doewn
16/16-36A {SOIL CONFIRMATORY 10/25/95 {8260*,8080,7471,8330 Resample, 1'to 18" down
16/16-37A {SOIL CONFIRMATORY . 10/25/95 [8260*,8080,7471,8330 Resample, 1' to 18" down
16/16-38A [SOIL CONFIRMATORY 10/25/95 {8260*,8080,7471,8330 Resample, 1' to 18" dg :
16/16-067 |SOIL  |WASTE CHAR. 11/07/95 |RCRA/TCLP Roll-off Il from we@__
16/16-068 [SOIL  |[WASTE CHAR. 11/07/95 [RCRA/TCLP Roll-off Il from west su
16/16-069 [LIQUID |WASTE CHAR. 12/19/95 |8240 West sump
16/16-070 [LIQUID |[CONFIRMATORY 02/06/96 |APPENDIX IX WS Rinse H20
16/16-071 |SOIL CONFIRMATORY 02/07/96 |8310/8020 Under FO Tks
16/16-072 |SOIL CONFIRMATORY 02/07/96 |8310/8020 Under FO Tks
16/16-073 |SOIL CONFIRMATORY 02/07/96 [8310/8020 Under FO Tks
16/16-RB13[LIQUID [EQUIP. RINSATE 02/07/96 |APPENDIX IX taken w samples 70-78
16/16-074 |SOIL CONFIRMATORY 02/07/96 JAPPENDIX IX Outside fence east
16/16-075 |SOIL CONFIRMATORY 02/07/96 |APPENDIX IX Outside fence SSW
16/16-076 |SOIL ~ |[CONFIRMATORY 02/07/96 |APPENDIX IX Outside fence SSW
16/16-077 |SOIL CONFIRMATORY 02/07/96 JAPPENDIX IX Outside fence W
16/16-078 |SOIL CONFIRMATORY 02/07/96 JAPPENDIX IX Outside fence NW
16/16-TBOS{LIQUID [TRIP BLANK 02/08/96 |8240 taken w samples 70-78
16/16-TB10{LIQUID {TRIP BLANK 02/08/96 18240 taken w samples 70-78
16/16-TB11[LIQUID |TRIP BLANK 02/08/96 |8240 taken w samples 70-78
16/16-079 JLIQUID |WASTE CHAR. 02/08/96 |824C Drummed Sumpwater
16/16-080 |LIQUID [WASTE CHAR. 02/08/96 18240 Drummed Sumpwater
16/16-081 |LIQUID |WASTE CHAR. 02/08/96 18240 Drummed Sumpwater
16/16-082 |LIQUID |WASTE CHAR. 02/08/96 18240 Drummed Sumpwater
16/16-083 |LIQUID [WASTE CHAR. 02/08/96 18240 Drummed Rinsewater
16/16-084 |LIQUID {WASTE CHAR. 02/08/96 18240 _ |Drummed Rinsewater
16/16-TB12[LIQUID [WASTE CHAR. 02/08/96 18240 Taken w/ Drummed material
16/16-44A [SOIL  |WASTE CHAR. 02/08/96 |RCRA/TCLP FO Tank Siudge

* Method 8240 originally requested on chain of custody. Lab performed volatiles by method 8280 with verbal approval.
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SWMU 16/16

Be

Cha

Analytical Résults Summary

,6ter‘ization Samples

SAMPLE #

16/16-001

Q} -~ 16/16:002. |Q | 16/16-003]Q

., 16/16-004 {Q

16/16-005

16/16-006

Q| 16/18-007

16/16-008

Q

SAMPLE DATE:

6/29/95.

6/29/95

6/28/95 6129195

7113/95

7113195

7113/85

713185

TYPE:

SOIL

SOIL

SOIL SOIL

Field screen

Field screen

Field screen

Field screen

LOCATION:

RSN

E Sump

W Sump

W Side S Side

E Sump

W Sump

West Side

South Side

COMPOUND CLEANUP

LEVEL ug/k

ug/kg

uglkg

ug/kg ug/kg

(16116-001)

(16/16-002)

(16/16-003)

(16116-004)

MET

Antimony 31,000

408.000

548,000

U 20.700

Arsenic 870

18,900

36.300

1,700 24.200

Barium 5.500,000

8.160.000

11,100.000

70.200 4.150.000

Beryilium 400

U 650

230 300

Cadmium 39,000

74,200

200,000

U 5,300

Chromium 940,000

92.200

142,000

7,700 92.400

Cobalit 100

2,600

6.600

U 7.500

Copper 2,800,000

10,800,000

13,100,000

50,000 13,800,000

Lead 500,000

47,700,000

44,800,000

79,800 2,800,000

Mercury 23,000

3,500

13.300

c

420

Nickel 1,600.000

58,500

104,000

3,100 155,000

Selenium 350,000

] 1,300

Silver 390,000

2,100

6,900

Thallium NA

cl|cjc
[

6,600

Vanadium 550,000

Zinc 23,000,000

142.000.000

158,000.000

280.000.000

Tin 47,000,000

117.000

170,000

U 303,000

Lithium

EXPLOSIVESAND TQTAEPC

HMX

TNT

0.5-1.5ppm

< 0.5 ppm

RDX

< 0.5 ppm

0.5-1.5ppm

PCB

2,4-DNT

VORATRE ORGANICS!

Benzene

Chlorobenzene

1.1-Dichloroethene

cis-1,2-Dichloroethene

trans-1,2-Dichloroethene

Ethyibenzene

Methylene Chioride

Toluene

1,1,1-Trichloroethane

1,1,2-Trichloroethane

Trichloroethene

Vinyl Chloride

Total Xylene

Tertachioroethene

3

Anthracene

Phenanthrene

Pyrene

4-Methytphenol

2,4-Dinitrotoluene

PESTCIDESHERBICIOES:

Aldrin

beta-BHC

Heptachior

Heptachlor Epoxide

24-D

Silvex

Corrosivity (as pH)

Flashpoint

H
4
!

Reactive Cyanide

Reactive Sulfide

Paint Filter

NSWC CRANE
SMWU 16/16
Interim Measures Report
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TABLE 3-2

SWMU 16/16 Characterization Samples
Analytical Results Summary

~1

Interim Measures Report

SAMPLE # 16/16-009 |Q| 16/16-010 |Q| 16/16-011 |Q| 16/16-012 [Q] 16/16-013 | Q[ 16/16-014 | Q[ 16/16-015 | Q 16/16-016,
SAMPLE DATE: 7113195 7/13/95 7/13/195 7/13/95 8/30/95 -8/30/95 8/30/95 8/30/94
TYPE: Field screen Field screen Fieid screen Field screen| |SOIL SOIL SOIL SOIL
LOCATION: . . : E Side S Side S Side
__E Sump W Sump” West Side South Side Cuivert S Side East| South West
COMPOUND CLEANUP (16/16-001) (16/16-002) (16/16-003) (16/16-004) - )
ug/kg ug/kg ug/kg ug/kg ug/kg
Antimony 31.000 . - - - 32,200|N U 12,100|N 173.000|N
Arsenic - 970 - - - - 3.600 U 1,300 4,300
Barium 5.500.000 - - - - 1,130,000{N"* 85.400|N" 403.000[N | 1,690,000fN"
Beryllium 400 - -- - -- 630 690 490 430
" [Cadmium 39,000 - - -- -~ 7.600|N 1100[N 2,900(N 24,700|N
Chromium 940,000 - - -- -- 27.600fN 13,600[N 11,800{N 19,000 |N
Cobalt 100 -- -- - — 4,900 5.500 4,600 3,800
Copper 2,900,000 -~ - -- -- 1,130,000[* 35,9001* 231,000{* | 7.030,000}*
Lead 500,000 - -- - - 2,360,0001{* 73.500]* 937.000|* | 28,000,000[*
Mercury 23.000 - - - - 310 U 150
Nickel 1,600,000 - -- -~ -~ 22.400(* 88,900)° 151,000(* 66,900]°
Selenium 390.000 - - - - U U U U
Silver 390.000 - - - - ] U U 2.700
Thallium NA -- - - -~ U U U V]
Vanadium 550,000 - - - -~ 17,600 11,500 3,500 13,300
Zinc 23,000,000 - - - - 10,800,000|* 286.000f* | 2.550,000|° |10,100.000]*
Tin 47,000,000 - - -- - U ] 9] 34,200
Lithium - - - -- -- [¢] U U U
EXPEOSIVESAND:TOTAL PCRS .
HMX - - - - 8] U U U
TNT -- - - - U 9] U u
RDX - - - -- U [¢] U U
PCB < 0.5 ppm < 0.5 ppm < 0.5 ppm 9] U ) U
2,4-ONT -- - -- Y] U U U
Benzene 2.700 - - - - - - - -
Chlorobenzene 300.000 -- - - - - - - --
1,1-Dichloroethene 70 -- - - - - - - --
cis-1,2-Dichloroethene -- -- -- -- -~ - - -
trans-1,2-Dichloroethene 620,000 - - - -- - -- - --
Ethylbenzene 58,000 -- - -- - -~ - - --
Methytene Chloride 22,000 - -- -~ - - - - -
Toiuene 280,000 -- -- -- -~ -- -- - -
1.1,1-Trichloroethane 300.000 -- -- - -- -- - -~ -
1,1,2-Trichloroethane -- -- -~ -~ -= - -~ -
Trichloroethene - - - - U U U 23] J
Vinyl Chloride - -- - -, - -- - -
Total Xylene - - - - - -~ -~ -
Tertachloroethene -~ - -~ - | U U 9] 9]
PAME
Anthracene 1,800 - - -~ - - - - -~
Phenanthrene 660 - - -- - -~ - - -
Pyrene 1,200,000 -- - - - -~ - - -~
4-Methyiphenol - -- -- - - - - --
2.4-Dinitrotoluene 78.000 - - - - - - - -
HESIKGDEWERBECIQE_S ;
Aldrin — - -- - - -~ -- --
beta-BHC - - - -- - - - -
Heptachlor - - - - - - - --
Heptachlor Epoxide - -~ -- -- — -- - -~
2,4-0 380.000 - - -~ - - - - -
Silvex 110 - - - - - -- - -
QTHER:
Corrosivity (as pH) - . -- -« -- - -- -- --
Flashpoint - - -- - - -- - -
Reactive Cyanide -- - - - - - - --
Reactive Sulfide - - - - - - - -
Paint Fiter - - -- - - -- - -
NSWC CRANE
SMWU 16/16
3-10 02/24/97



UTABLE

SWMU 16/16 Characterization Samples

. Mgty
AnalyticalFRésults Summary

16/16-020

Q

- {SAMPLE # 16/16-017 | Q| 16/16-018.| Q] 16/16-019 [.Q Qf 16/16-033 16/16-042 Q 16/16-043 Q
SAMPLE DATE: 8/30/95 /30195 8/30/95 * | 2| '8/30/95 10113185 10/16/95 10/17/95
TYPE: SOIL SOIL SOIL SolL SOIL Sludge Liguid (ug/L)
LOCATION: W Side N Side
Ditch W Side Ditch N Side West Center Under FO Tk. W. Sump W. Sump
COMPOUND CLEANUP I
LEVEL ug/k ug/kg ug/kg ug/kg ug/kg ug/kg
METAL TCLP metals {ugil)
Antimony 31,000 401,000(N 183,000|N 61,600|N 6500{N - -- -
Arsenic 370 27.800 27.500 2,000 1,700 - U -
Barium 5.500.000§ 7.370,000|N*[ 4,520,000IN*] 1,700.000[N*] 191,000[N" - 756 -
Beryllium 400 140 120 550 620 - - -
Cadmium 39,000 31,600{N 23,100|N 2900|N 3600|N - V] --
Chromium 940,000 142,000N 124.000(N 21,000|N 12,100|N -- U --
Cobatt 100 2,100 4.300 7.300 7,400 - - -
Copper 2.900.000] 142,000,000{* | 67.600,000}* 2,520,000{* 18.740.000{" - -- -
Lead 500,000] 20,000,000]* 17,700.000{* 922,000(* 857.000|* -- 1390 -
Mercury 23,000 90 120 650 - ] --
Nickel 1,600,000 361.000}° 213,000{° 21,700{* 19,100(* - - -
Selenium 350,000 7,700{N U U U - U -
Silver 350,000 8,500 4,900 U U - U -
Thailium NA ] U U U - -~ -
Vanadium 550,000 - 3,900 4,600 11,800 10,800 - -~ -
Zinc 23.000,000§ 156,000.000{* [ 115.,000.000]* | 16.200,000]* ]6.910.000[" - - -
Tin 47,000,000 107,000 99,700 U U - - -
Lithium . 9] U U 9] - - --
EXPLOSIVES AND:TOTALPC total expl. (ug/kg total expl. (ug/L.)
HMX U U U U - 26,000 U
TNT U V] U U - 9,500 870,000
RDX U U 9] U - 42,000 U
PCB ] U €] V] -- - -
2,4-DONT 78,000 6100 ] U 9] - U U
VOEATILE ORGANICS: ] TCLP VOCs (ugit) TOTAL VOCs (ugiL)
Benzene 2,700 - -- - - [¢] U U
Chlorobenzene 300,000 - - - -- - U U
1,1-Dichloroethene 70 - -- - -- - U V]
cis-1,2-Dichloroethene -- -- - - -- -- -
trans-1,2-Dichloroethene 620,000 - - - - ~ -~ -
Ethylbenzene 58,000 - -- - - U - -
Methylene Chioride 22,000} -- -~ -- - -- - -~
Taoluene 280.000 -~ - - -~ U -- -
1,1,1-Trichioroethane 300,000 .- -- - -- - ~ --
1.1,2-Trichloroethane 2,900 - - - - - - --
Trichloroethene 14,000 18] J 2.3}J U U - 18,000{D 2,600,000
Vinyl Chioride 9.7 - -- - - - 450|JD U
Total Xylene 99,000 - - - - U - -
Tertachloroethene 9] V] ] U - U 8]
oA TCLP SVOCs {ug/l)  TOTAL SVOCs {ugiL)
Anthracene 1,900 -- - -- -« 4,900 JD - -
Phenanthrene 660 - - - - 16.000 JD - -
Pyrene 1,200,000 - - -- -~ 3900 JO -~ -
4-Methylpheno! - - - — - U 45 D
2,4-Dinitrotoluene 78,000 - - - - - U 160 D
PESTICIDESIMERBICIOE TCLP pestiherb (ug/L) TOTAL pest/herb {ug/L
Aldrin -~ - et - 230 P -~ -
beta-BHC 4.02 - - - - 230 P -- -
Heptachlor 190 - - - - 110 P 9] U
Heptachlor Epoxide 94 -- -- - -~ 78 P U U
2,4-D 390,000 - - - - - 4] U
Siltvex 110 -- -- -- - -- U 9]
Corrosivity (as pH) - - -~ — - 9.2 8.5
Flashpoint — - - - -~ > 203 > 203
Reactive Cyanide - -- -~ -- - <2 <20(U
Reactive Sulfide — - - - -- 80 <1000{U
Paint Filter - -~ - - -- No free liquid -~
. NSWC CRANE
SMWU 16/16
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SWMU 16/16 Characterization Samples
Analytical Results Summary

TABLE 3-2

16/16-068

Interim Measures Report

ey

SAMPLE # 16/16-044| Q| 16/16-045 {Q) 16/16-067 |Q Q[ 16/16-0691Qf 16/16-079 |Q 16/16-080  {Q| 16/16-081 LQ]
SAMPLE DATE: 10/18/95 10/19/95 11/7/95 1177195 12/19/95 2/8/96 2/8/96 2/8/96 !
TYPE: Sludge Liquid (ugil) SOlUleach SOIULeach Liquid Liquid Liquid Liquid
LOCATION: @]
P F O Tks Ferlamp W smp rio Il W smp /o i! ‘W sump DR Sump H20 OR Sump H20 DR Sump H20 |~
COMPOUND CLEANUP
LEVEL ug/kg ug/kg ug/L ug/L ug/L ug/L ug/L ug/L ug/t
Antimony 31.000 -~ 215 -- - - -- - -
Arsenic 970 - ] U ] -- - - --
Barium 5,500.000 -~ 1420 4,300 3230 - - . -
Beryllium 400 - U - - - - - —
Cadmium 39,000 - 4.9 172 274 -- - - =
Chromium 340,000 - 185 9] U -- - - -
Cobait 100 -- U - - - - . —
Copper ' 2,900,000 -~ 2430 -~ -- - -- - -
Lead 500,000 - 1420 89,200 173,000 - - - -
Mercury 23,000 -- 0.47 - (U U - - -- -
Nickel 1,600,000 - U — . - - - - -
Selenium 390,000 -- U U U - - - —~
Silver 390,000 - 4] ] U - - - =
Thailium NA -- V) -~ - - - -- —
Vanadium 550,000 - U -- ~ - - - -~
Zinc 23,000.000 - 4940 - - - - - -
Tin 47,000,000 - U - - -- - - -
Lithium . - - - - - . —- . -
[EXPLOSVER AND TQ T
HMX - - - - - - - -
TNT - - - - - - . .
RDX - = - - - - - -
PCB - -- - -- - - - -
2,4-DNT 78,000 - - - - - - -- --
Benzene 2.700 -- - -- U - [S]8] U U U U
Chlorobenzene 300,000 -- -~ -- U -- U -- - -- -
1,1-Dichloroethene 70 -~ -- - U - U - - - -
cis-1,2-Dichloroethene -~ -~ - -~ 110 U U V]
trans-1,2-Dichloroethene 620,000 -- -- - - 7.3 U V] U
Ethylbenzene 58,000 -- -- -- - [¥] [¥] U |
Methylene Chloride 22,000 -- -~ -- - V] 9] 7]
Toluene 280,000 -~ -~ - - V] V] U
1.1,1-Trichloroethane 300,000 -- - -- -~ 7.8 U [¥]
1,1,2-Trichlorcethane 2,900 - -~ - - 4.9|J U U U
Trichloroethene 14,000 - - 23.000{E 80.000(E 5100|D 860,000 63,000 82,000
Vinyt Chioride a7l - - - U - V] 6.9[J V] U U
Total Xylene 99,000 -- -- - - - - - U
Tertachloroethene 22,000 -~ - - U -~ uD U U U V]
Anthracene -- -- - - - - - -
Phenanthrene - -~ -- - - - - -
Pyrene - - - - - - - -
4-Methylphenot -~ -~ - - - - - -
2,4-Dinitrotoluene — -- - - - - - -
PESTICIDESHERBICIDE
Aldrin U -- — - - - - -
beta-BHC 2300}P - -~ - - - - -
Heptachior U -- - - - — — .
Heptachior Epoxide U - - -~ - -~ - -
2,4-D - - - - - - — —
Silvex -- -- - - - - - -
Carrosivity (as pH) - -~ 8.4 8.5 - - - .-
Flashpoint - - > 203 > 203 - - - -
Reactive Cyanide — - < 2 mg/kg <2 ma/kg - - - —
Reactive Sulfide - - 64 mg/kg < 40 mglkg - - . =
Paint Filter - - No free lig. No free lig. - - - -
NSWC CRANE
SMWU 16/16
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'+ TABLE'3-2
SWMU 16/16 'C;p'a\gaderization Samples
Analytical'Results Summary

ot

SAMPLE # 16/16-082  jQ| 4TB-12 | Q| 16/16-044A. |Q]...16/16-083 |Q 16/16-084 |Q
SAMPLE DATE: 2896 2/8/96 280967+ v ¢ 2/8/36 2/8/96
TYPE: Liquid Liquid SOIL Liquid Liquid
LOCATION:

DR Sump H20 widr matt FO Tk Sludge DR Rinse H20 DR Rinse H20

COMPOUND CLEANUP

ug/L ug/L ug/kg ug/L ug/l

= = 38,600 = =
~ — 100(8 = -

Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Mercury
Nickel
Selenium
Sitver
Thallium
Vanadium
Zinc

Tin
Lithium
EXPLOSVERS AND TOTALPC
HMX - = = - -

- - 6.7 - —
— ~ 3.4|8 = ~

- — 114 - =

- - 15.9 = =

Chiorobenzene 300,000 -
1,1-Dichloroethene 70 —
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene . 620,000
Ethylbenzene 58,000
Methytene Chioride 22,000
Toluene 280,000 3.600
1,1.1-Trichloroethane 300,000
1,1,2-Trichloroethane 2,900
Trichloroethene 14,000 120,000
Vinyt Chioride 9.7
Total Xylene 99,000 1,200

clC|c
~
[ 59
clclc
clclc

- 8200

260

H
clcic|glc
[=d o [ [

1,400
6|J 770,000 250,000

ci—|c|micic|<|c|c]|cic
CCCCCCC‘@CC
)

H
cl|C|C
clcicim

Phenanthrene 660 -~ - had s had
Pyrene - 1,200,000 — — —~ - =
4-Methyiphenol — - -~ -~ -
2,4-Dinitrotoluene N

RIRIR

beta-BHC X -~ - - - —
Heptachlor 190 - - R

Heptachlor Epoxide 94 -~ —
2.4-D 390,000 ~ _
Silvex 110 - -
{QTHER:
Corrosivity (as pH) - - 6.00 - -
Flashpoint - —~ AUL - -
Reactive Cyanide — - BRL -~ -
Reactive Sulfide - - BRL -~ -
Paint Filter —~ -~ Free lig. - yes - -

cjcjclic
)
I

NSWC CRANE
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TABLE 3-3
SWMU 16/16 WASTE DISPOSAL SUMMARY
SITE GENERATION | DISPOSAL | DESTINATION D. METHOD | MANIFEST WEIGHT CLASS HAZ TYPE
TYPE AREA DATE DATE NUMBER {POUNDS) CODE .
¢ SLUDGE] E. SUMP 10-Oct-95 10-Oct-95| CWM ADAMS | STABILIZATION 1078097 |x 45660 HAZ DOO8 LEAD SOILS
SOIL GENERAL 12-Oct-95 12-Oct-95| CWM ADAMS | STABILIZATION 1078081 |x 47120 HAZ DOO8 LEAD SOILS
SOIL GENERAL 12-Oct-95 12-Oct-95| CWM ADAMS | STABILIZATION 1078082 |x 49480 HAZ DOO8. LEAD SOILS
SOIL GENERAL 12-Oct-95 12-Oct-95{ CWM ADAMS | STABILIZATION 1078084 (x 49220 HAZ DOO8 LEAD SOILS
SOoiL GENERAL 12-Oct-95 12-Oct-95| CWM ADAMS | STABILIZATION 1078085 |x 49320 HAZ . D008 LEAI.Zs SOILS
SOIL GENERAL 12-Oct-95 12-Oct-95| CWM ADAMS | STABILIZATION 1078086 x 52380 HAZ DOOS8 LEAD SOILS
SOIL GENERAL 12-Oct-95 12-Oct-95{ CWM ADAMS | STABILIZATION 1078087 |x 49920 HAZ ‘D008 LEAD SOILS
SOIL GENERAL 12-Oct-85 12-Oct-95! CWM ADAMS | STABILIZATION 1078088 (x 50100 HAZ DOO8 LEAD SOILS
SOIL GENERAL 12-Oct-95 12-Oct-95| CWM ADAMS | STABILIZATION 1078089 |x 50260 HAZ DOOS8 LEAD SOILS
SOIL GENERAL 12-Oct-95 13-Oct-95( CWM ADAMS | STABILIZATION 1078091 {x 50060 HAZ DOO8 LEAD%SOILS
SOIL  |GENERAL 12-Oct-95 13-Oct-95( CWM ADAMS | STABILIZATION 1078096 |x 49440 HAZ DOO08 LEAD SOILS
SOIL GENERAL 12-Oct-95 12-Oct-95| CWM ADAMS | STABILIZATION 1078098 |x 47040 HAZ DOO8 LEAD SOILS
SOIL GENERAL 13-Oct-95| - 13-Oct-95| CWM ADANMS |STABILIZATION 1077352 [x 35900 HAZ DOO8 LEAD SOILS
SOIL GENERAL 25-Oct-95 25-Oct-95| CWM ADAMS | STABILIZATION 1078092 ix 47160 HAZ D008 LEAD SOILS
SOIL GENERAL 25-Oct-95(. 25-Oct-95| CWM ADAMS | STABILIZATION 1078093 |x 49600 HAZ DOO8 LEAD SOILS
SOIL GENERAL 25-Oct-95 26-Oct-95| CWM ADAMS [ STABILIZATION 1078094 ix 51300 HAZ DOO8 LEAD SOILS
SOIL . |GENERAL 25-Oct-95 26-Oct-95| CWM ADAMS | STABILIZATION 1078095 |x| 50080 HAZ DOOS8 LEAD SOILS
SOIL GENERAL 27-Oct-95 27-Oct-95| CWM ADAMS | STABILIZATION 1077487 |x 49660 HAZ - DOO8 LEAD GOILS
SOIL GENERAL 27-Oct-95 27-Oct-95| CWM ADAMS | STABILIZATION 1077488 x| 47840 HAZ DOO8 LEAD SOILS
SOIL GENERAL - 27-Oct-95 27-Oct-95| CWM ADAMS | STABILIZATION 1078083 |x 47820 HAZ DOO8 LEAD SOILS
SOIL GENERAL 04-Apr-96 04-Apr-96| CWM ADAMS | STABILIZATION 1161812 (x 29480 HAZ DOO8 LEAD SOILS
POUNDS 998840 499 .42 TONS

NSWC CRANE
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TABLE 3-3

SWMU 16/16 WASTE DISPOSAL SUMMARY

| Measures Report

SITE | GENERATION| DISPOSAL | DESTINATION | D.METHOD | MANIFEST WEIGHT | CLASS HAZ TYPE
TYPE AREA DATE DATE NUMBER | | (POUNDS) CODE {
SOIL | ASTs 07-Feb-96| 07-Feb-96 |SOUTHSIDE LANDFILL 12667 |x 40200 |NON-HAZ NA DIESEL SOIL
SOIL ASTs 07-Feb-96 07-Feb-96 |SOUTHSIDE LANDFILL 12662 x| 37540 | NON-HAZ NA DIESEL SOIL
SOIL - ASTs 07-Feb-96 07-Feb-96 |SOUTHSIDE LANDFILL 12666 |x 38680 INON-HAZ NA  DIESEL SOIL
SOIL ASTs 07-Feb-96] 07-Feb-96 |SOUTHSIDE LANDFILL 12660 |x 40300 {NON-HAZ NA DIESEL SOIL
SOIL ASTs 07-Feb-96 07-Feb-96 |[SOUTHSIDE LANDFILL 12664 |x 38880 |NON-HAZ NA DIESEL SOIL
SOIL ASTs 07-Feb-96; 07-Feb-96 |SOUTHSIDE LANDFILL unknown |x 39080 | NON-HAZ NA DIESEL SOIL
SOIL ASTs 07-Feb-96| 07-Feb-96|SOUTHSIDE LANDFILL 12702 [x 40560 [NON-HAZ NA DIESEL SOIL
SOIL ASTs 07-Feb-96; 07-Feb-96 |SOUTHSIDE LANDFILL 12701 |x 23240 |NON-HAZ NA DIESEL SOIL
POUNDS 299480 149.74| TONS
}
(gallons)
LIQ W. SUMP 15-Apr-96 15-Apr-96 EXCEL TREAT 1089776 |x 1925| HAZ D040 |TCE WATER
LiQ ASTs 15-Apr-96 15-Apr-96 EXCEL TREAT 1089776 |x 55§ HAZ D004 FO SLUDGE
SLUDGE|W. SUMP 02-May-96|  02-May-96 TWI ICIN IL 7204033 |x 29180 HAZ PDOO8, D040TCE SLUDGE
SLUDGE|W: SUMP 02-May-96| 02-May-96 TWI ICIN IL 7204034 |x 24860/ HAZ DOOS, D040TCE SLUDGE
SLUDGE|W. SUMP 02-May-96| 02-May-96 TWI ICIN IL 7204035 |x 19360 HAZ DOOS8, DO40[TCE SLUDGE
POUNDS 73400 36.7| TONS
NSWC CRANE
16/16




TABo. 3-4
SWMU 16/16 Confirmation Samples Analytical Results Summary

16/16-022

. SAMPLE # 16/16-023 16/16-024 16/16-025 16/16-026 16/16-027 16/16-028 16/16-029 16/16-030 16/16-031 16/16-032
COMPOUND SAMPLE DATE: 10/13/95 10/13/95 10/13/95 10/13/95 10/13/95 10/13/95 10/13/95 10/13/95 10/13/95 10/13/95 10/13/85
TYPE: SOIL SOIL SOIL SOIL SOIlL SOIL SOIL SOIL SOIL SOIL SOIL
LOCATION: - ss ss Ss ss SS SS ss ss ss SS ss
CLEANUP ’
LEVEL ug/kg ug/kg Q ug/kg Q ug/kg Q ug/kg Q ug/kg Q ug/kg Q ug/kg Q ug/kg Q uglkg Q ug/kg Q uglkg Q
% T ;
Acetone 9,200,000 18]J U U U U -12|J u U U 14y 13|y
2-Butanone 5,200,000 3] U U U U U ¥] U u U lu
Chloroform 860 U v u U U Y] U U U U U
m+p-xylene 99,000 U v U ] . L|u u U U U U U
Methylene chloride 22,000 14 22 18 7.9 12 13 7.8 [¥] 8.8 83 u
" lo-xytene 99,000 u U U U u u Lju U Tu U U

Toluene . 280,000 U u u U u u ) U U u U U
Tetrachloroethene 14,000 8.2 13 22 7.6 8.7 6.1 31 12 31 5.6 U
Trichloroethene 14,000 U u v U U u i u U U u U -
Benzene 2,700.000 U y U U U U §] u u U U
Ethylbenzene 58,000 U U U U U U V] U U U u
Total Xylenes ' 99,000 U U U U U U U u U u U
Bromodichloromethane 2,900 U u u u Y u u U U u u
1,2-Dibromo-3-chloropropane 610 U U U U U U u U U u [¥] .
Anthracene 1,900 - - - - - - - - - -
Acenaphthylene 660 - - - - - - -- .- . - .
Acenaphthene 36,000 - - - - - -- - - - . -
Benzo(a)anthracene 660 - - - - - - - - - - R
Benzo(b)fiuoranthene 660 - - - - -- - - - - - - . g
Benzo(k)fluoranthene 660 - - - - - -- - - - - .
Benzo(a)pyrene . 660 - - - - - - - - . - ) ; e
Benzo(g,h,)perylene 660 - - - - - - - - - - - T
bis(2-ethythexyl) Phthalate 61,000 - - - - - - -- - . - -
Chrysene 800 - - - - - - - - - - -
Dibenzo(a, h) anthracene 120 - - - - - - -- - - - -
2,4-Dinitotoluene 78,000 - - - - - - - - - B
Fluoranthene 1,600,000 - - b bt - - - - - . .
Fluorene 28,000 - - b - - - - - - - ..
Indeno(1,2,3-cd) pyrene 1,200 - - ' - - - -- - - - .
2-Methyinapthalene 660 - - i - - - - - - .
Naphthalene 80,000 - - - b - - - - -
Phenanthrene 660 - hd - by b - - -- - -
Pyrene 1,200,000 - b - - - - - - - -
2,4-DNT 78,000 U u u u 210,000 U u- 9] u Y] u
2,6-DNT 1,300 u u y u Y Y U U U U U

NSWC CRANE
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4 TABLE 3-4
SWMU 16/16 Confirmation Samples Analytical Results Summary

SAMPLE # 16/16-022 16/16-023 16/16-024 16/16-025 16/16-026 168/16-027 16/16-028 16/16-029 16/16-030 16/16-031 16/16-032
COMPOUND SAMPLE DATE: 10/13/85 10/13/95 10/13/95 10/13/95 10/13/95 10/13/95 10/13/95 10/13/95 10/13/95 10/13/05 10/13/95
' TYPE: SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOolL SOIL SOIL
LOCATION: ss ES ss SS ] ss sS sS ss ss Ss
CLEANUP
LEVEL ug/kg ug/kg J Q ug/kg I Q ug/kg l Q ug/kg l Q ug/kg l Q ug/kg l Q ug/kg l Q ug/kg I Q ug/kg l Q ug/kg |Q ug/kg 10
Aldrin 50 U U U U U U U U U U U
Alpha-BHC 2.01 U U U U U U U U U Y] U
Beta-BHC 4.02 U U U U U U U u U U U
Gamma-BHC (Lindane) 268 U U U Y U U 1] V] U u U
_|4.4-00D 3,500 U U U U U U U U U U U
4,4.DDE 2,500 U u 7] U U u u U U U U
4,4-DDT 8 U Y] U U U U U u 3] U U
Dieldrin 53 1Y) Y] U Y U U U U U U U
Endosulfan | 2,000 u U U U u U V] 7] V] u U
Endosulfan If 2,000 U U U U U U U u U U U
Endosulfan sulfate 44.2 U U U U U U U U 1] u U
Endrin 12,000 U U U U U Y U U U U U
Endrin Aldehyde 15.4 U U U U Y U U U U u U
Heptachlor . 190 U U U ¥] u U u u u ul ¢ U
Heptachlor epoxide 94 U U 1Y) U U Y U U U U Y
Meth U U U U U U U U V] U U
T 1T - T T - 11 - [T - T - JT1 - TT1T — 7T - TT = ]
ME 3
Antimony 31,000 U 146,000 140,000 669,000 432,000 165,000 24,000 8,600 75,500 V] 8,400
Arsenic 970 11,5001N 9,300|N 8,000|N 16,200|N 11,200N 6,600 |N 5,600|N 3,100|N 8,300|N 1,700 |N 1,600N
Barium 5,500,000 187,000 5,140,000 - 4,550,000 8,200,000 6,880,000 7,170,000 715,000 187,000 3,020,000 67,300 236,000
Beryllium 400 720 430 390 230 260 330 290 U 520 650 700
Cadmium 39,000 8000 52,600 52,100 38,100 162,000 37,800 7.700 1,100 16,200 . U 3,800
Chromium 940,000 29,300|N 33,100|N 30,000|N 60,900|N 46,000|N 28,800[N 19,700 [N 9,200 |N 32,100{N 23,100|N 15,900 |N
Cobalt 100 11,200 2,000 5,400 U 1,500 9,100 5,000 5,300 3,100 4,000 6,300
Copper 2,900,000 48,5001° 12,200,0001* 5,650,000]* 51,300,000 9,260,000|° 9,760,000}* 2,530,000|(" 179,000} 2,150,0001* 29,4001{* 461,000]°
Lead 500,000 83,000 19,000,000 24,600,000 56,600,000 33,900,000 29,300 2,240,000 531,000 7,070,000 101,000 1,410,000
Mercury 23,000 U 1,300 580 410 830 520 130 u 2,700 U u
Nickel 1,600,000 16,100|N 41,600 N 37,100,000|N 93,200|N 59,800{N 56,500 |N 14,900|N 8.100|N 19,500|N 12,400{N 18,500fN
Selenium 390,000 U U U U ] U ] u §] U u
Silver 380,000 Y] 1,300 860 2,100 3,000 1,300 U U U U U
Thallium U U U U U u U u U U U
Tin 47,000,000 u 34,000 27,100 65,600 63,800 24,500 u U v u 89,300
Vanadium 550,000 52,200 21,700 11,400 7,500 9,500 8,100 22,100 13,100 39,600 22,700 12,500
Zine 23,000,000 937,000|E | 20,100,000{E 18,700,000 [E 47,800,000(E 35,300,000 17,500,000 |E€ 4,720,000{E 1,390,000{E 10,000,000 [E 97,600|E 1,120,000[E
Lithium 18,000 U U U u U U u 14,000 10,800 13,000
N . CRANE
s 16/16 .
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. - TAB. 793-4

SWMU 16/16 Confirmation Samples Analytical Results Summary

SAMPLE # 16/18-033 16/16-034 16/16-035 - 16/16-038 16/16-037 16/16-038 16/16-040 16/16-046 16/16-047 16/16-048 168/16-049 16/16-050
COMPOUND SAMPLE DATE: 10/13/85 10/13/95 101195 10/13/95 10/13/95 10/13/85 10/13/95 10119/95 10/18/95 10/19/95 10/19/95 1019/95
TYPE: SOIL SolL SOl SOIL SOIL soL __ [uquip wgn) SOIL SO SOIL SOl SOIL
LOCATION: . SS SS 8s SS SS SS East Sump Ss SS . SS SSs SS
CLEANUP . ’ : -
LEVEL ug/kg ug/kg Q ug/kg Q ug/kg Q ug/kg Q ug/kg Q ug/kg Q ug/kg Q ug/kg Q uglkg Q ugikg Q ugfkg Q ughkg Q
4
Acetone‘ 8,200,000 141 U U U U [V} V] U v U u ¥)
2-Butanone 5,200,000 U U U U U u u U U U U U
Chloroform 960 U U Y U u U 20 u U U U U
mop-fyiene 99,000 U ] U U U U 3.10} J 1] U U U V]
Methylene chloride i 22,000 U U 43|y 12 5.7 6.6 57|8 U U U U 94|l B
o-xylene = 99,000 U U U U U U 1.80] J U u u u : ¥]
Toluene C 280,000 U U U 19 U A U 4.40{ J U U 8.9 U u
Tetrachloroethene ™ - . 14,000 U U 9 18 11 15 U s4|vu 2413 a4l 4 27| 4 6.7
Trichloroethene 14,000 u u U 2.4 7 U U 2 0 0 0 15 1o
Benzene 2,700.000 Y U U U U U 1] U ul U U 7 ke
Ethylbenzene 58,000 U U U U ‘U U U U U U u = U
Total Xylenes 99,000 U U uU U U U U U u U U X U
Bromodichloromethane 2,800 U U ] U U U U u U u U =Ty
1,2-Dibromo-3-chloropropane - 610 u 35 2\~3 J u u 1.8]J 34 U U U U " u
- 1
Acenaphthylene 660 - - - - - - - - . o -
Acenaphthene . 386,000 - - - - ) - - - - - . - - £ .
Benzo(a)anthiacene 660 - - - - - - - - . - -
Benzo(b)fluoranthene . ' X 660 - - - - - - - - . - - - ‘="
Benzo(k)fluoranthene ) 660 - - - - - - - - . - r-:'“
Benzo(a)pyrene 660, - - - - - - - - .. - ’ "
Benzo{g,h,i)perylene 660, - - - - - + - - - - . -
bis(2-ethylhexyl) Phthatate 61,000 - - - - ' - - - = ~ = — -
Chrysene 800 - e - - - - - - . - -
Dibenzo(a,h) anthracene 120 - - - - - ) - -- - . - - -
2.4-Dinitotoluene . 78,000 - - e hd - -~ - - - .. -
Fluoranthene 1,600,000 - - - - - - - - - - -
Fluorene 28,000 - - - - - - - - - - .
Indeno(1,2,3-cd) pyrene 1,200 b b bod bt h - - -~ . - - -
2-Methylnapthalene 660 - - - - - - - - - - - .
Naphthalene 80,000 - bt had - o - = - - - -
Phenanthrene . 660 - - b - - - - - - T - -
Pyrene - - hy had - - - - - - - - -
24DNT 78,000 U u Ju u U u U U U U u U
2,6-DNT 1,300 G v v y u v v U U U U u '
NSWC CRANE .

SMWU 16/16 .
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TABLE 3-4 |
SWMU 16/16 Confirmation Samples Analytical Results Summary

SAMPLE # 16/16-033 16/16-034 16/16-035 16/16-036 16/16-037 16/16-038 16/16-040 16/16-046 16/16-047 16/16-048 16/16-049 16/16-050
COMPOUND SAMPLE DATE: 10/13/985 10/13/95 10/13/95 10/13/95 10/13/95 10/13/95 10/13/85 10/19/85 10/19/95 10/18/95 10/19/95 10/19/95
TYPE: SOIL SOIL SOIL SOIL SOIL SOIL LIQUID (ug/L) SOIL SOIL SOIL SOIL SOIL
LOCATION: SS Ss SS SS Sss SS East Sump SS SS SS SS§ SS
CLEANUP : .
LEVEL ug/k ug/kg Q ug/kg I Q I uglkg JQ ug/kg | Q ug/kg I Q ug/kg l Q ug/kg l Q ug/kg l Q ug/kg l Q ug/kg I Q ug/kg I Q ug/kg [ Q
Aldrin 50 U U U U U U U U U U U U
Alpha-BHC 2.01 u U U ] U U uU ju U U U U
Beta-BHC . 4.02 U U U U U U U U U U ] U
Gamma-BHC (Lindane) 2.68 U U U U U Y] U 3] U Y] U 9]
4,4-DDD 3.500 U U U U U U U U U 1Y) U U
4,4-DDE - 2,500 U U U 9] 9] "] u U u U U U
4,4-0DT _ 8 7] 1] V] U V) U u U U u 7] U
Dieldrin 53 U U 9] U U U u U U U U U
Endosulfan | 2,000 u Y U u u u u u U ‘Ju U U
Endosulfan It 2,000 3] U U Y] %) U U U U U Y] Y]
Endosulfan sulfate 44.2 8] U U U U U U U U U Y] U
Endrin 12,000 U U 1Y) U U U U U U U 9] U
Endrin Aldehyde 15.4 Y) U U U 1Y Y] U U U u U 1Y)
Heptachlor 190 U U U U U U U V) u U V) U
Heptachtor epoxide 94 U U U U U U U U U U U U
Methoxychlor U U U U U U U U U U U U
Sulfotepp - . - P . - - - - _ -
T T TT = 1T =TT =TT -~ TT — TT S I R
META
Antimony 31,000 6,000 7,200 26,800 102,000 22,600 24,800 39 67,400 N U 11,500] N 12,000 N 4,700| N
Arsenic 970 1,400|N 1,200|N 6,600 N 6,500 N 6,500| N 3,200 N U 4,400 |N°* U 950 N* 1,400|N* U
Barium 5,500,000 992,000 1,470,000 2,740,000 2,360,000 1,850,000 1,120,000 728 2,580,000 30,000 181,000 246,000 154,000
Beryllium 400 300 790 560 380 430 370 U 660| N 4001 N 390| N 480] N 470| N
Cadmium 39,000 1,100 1,900 3,300 10,500 7,200 5,300 9.1 468,100| N . U 1,700 N 1,000| N 1,000] N
Chromium 940,000 12,300 N 21,900iN " 104,000|N 24,400| N 29,600 N 25,500f N 11.1 32,1001 N 6,800| N 9,500§ N 11,700f N 10,600| N
Cobalt 100 U 15,400 6,500 3,700 7,000 7,600 U 6,400 N 1,300| N 3,100] N 5,000f N 2,800| N
Copper 2,900,000 921,000|* 3,980,000)* 1,920,000|* 4,320,000] * | 2,910,000} * | 3,620,000] * 277 2,980,000| N 14,000| N| 272,000f N 338,000] Nf 103,000] N
Lead 500,000 562,000 1,160,000 2,100,000 8,240,000 4,050,000 2,330,000 1,280 8,650,000| N 38,700 N| 629,000| N 2,710,000] N| 467,000| N
Mercury 23,000 U U 100 140 U 220 0.67 580| N U U U U
Nickel 1,600,000 7.500|N 31,100|N 19,300{N 34,400| N 33,100| N 24800| N U 33,2004 N 4,600 N 7.600| N 10,900| N 7,400| N
Selenium 390,000 U U U U U U u 3] U U U U
Silver 380,000 U U U Y U U U U U U U U
Thallium u y v u y ) y Y u u u v
Tin 47,000,000 U 9] yU U U U U 29,900 U U U U
Vanadium 550,000 9,800 13,600 16,400 20,200 13,500 10,900 U 10,200} N 4,600| N 8,700 N 10,400| N 10,700| N
Zinc 23,000,000 4,690,000 |E 6,940,000{E 10,700,000|E | 15,000,000] E | 15,900,000 E | 12,100,000] E 2,320 12,700,000| N 78,400| N | 1,550,000| N 563,000 N| 903,000| N
Lithium U U Y U U U 11,300 U U U U
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SWMU 16/16 Confirmation Samples Analytical Results Summary

Interim Measures Report

SAMPLE®# | 16/16-051 16/168-052 | 16/16.053 16/16-054 16/16-055 16/16-056 16/16-057 16/18-058 16/18-059 16/16-060 - 16/16-061 16/16-062
COMPOUND SAMPLE DATE: 10/19/95 10/18/95 10/19/95 10/18/95 10/19/95 10/18/85 10/19/95 10/19/95 10/19/05 10/19/95 10/19/95 10/19/95
TYPE: SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOiL SOIL SOIL SOIL SOIL
LOCATION: ss Ss East Side ss ss ss ss ss ss Ss ss . Ss
CLEANUP
o LEVEL ug/kg ug/kg |Q ug/kg |Qf "~ uglkg Q ug/kg Q ug/kg Q| ugkg |Q] ugikg Q ug/kg Q uglkg Q ugfkg Q l uglkg Q ug/kg a
Y
Acetone 9,200,000 Y] U U U U U U ¥) u U U U
2-Butanone 5,200,000 U [§] U u u u U u U U u v
Chloroform 960 U U U U U V] V] 7] U u U U
m+p-xylene 99,000 U U U U U LU U U U u u U
Methylene chloride 22,000 5.4 6.4 2.2} J 88| 8 ] 8| 8 19| B 23} B 21| B 15| 8 2t 8 2|8
o-xylene 99,000 U U U qJu U U u U U U ul U
Toluene 280,000 y u u u U u 37]y ~Ju U ul U U
Tetrachloroethene 14,000 8.1 71 U 49]J U U 30 10 12 43| J 56 U
Trichloroethene 14,000 U U U U U U U u U U l u U
Benzene 2,700.000 U U U U u u U u U U U u
Ethylbenzene 58,000 u U U u U U 9] U u U U i U
Total Xylenes 99,000 U U U u U 3] u U U u u i U
Bromodichloromethane 2,900 U u U U U u U u U U U -, U
1‘j2-Dibromo-3-chlcvoprcpane 810 U U V) U U u V] u u U U T U
SEMIVOUATHE ORGANIG ¥
Anthracene - - - - - - - - - i
Acenaphthylene 660 - - - - - - - -
Acenaphthene . 36,000 - - - - -- - - - - -
Benzo(a)anthracene 660, - - - - - - - - - » »
Benzo(b)fluoranthene 660 - - - - - -- - - - - .
Benzo(k)fiucranthene 660 - - - - - - - - - - ==
Benzo(a)pyrene 660 - - - - - - - - - -
Benzo(g,h,i)perylene 660 - - b b - - - - - - -
bis(2-ethylhexy!) Phthatate 61,000 - - - - - - - - - - - -
Chrysene 800 - - - - - - - - - - -
Dibenzo(a,h) anthracene 120 - - b - - - - - - “ -
2,4-Dinitotoluene 78,000 - - b - - - - - .. R -
Fluoranthene 1,600,000 - - - - - - - - . . .
Fluorene 28,000 - = - - - - - - - .
Indeno(1,2,3-cd) pyrene 1,200 - - ‘ - - - - -- - - - R
2-Methyinapthalene 660 - - - b - - - - - - . .
Naphthalene 80,000 - - - - I - - - - - - -
Phenanthrene 660 - - - - - - - - - - - -
1] U Y Y U U U 1Y) U U U U
u U ) U U U U V] U U U U
NSWC CRANE
SMWU 16/16
3-20 02/24/97




TABLE 3-4

SWMU 16/16 Confirmation Samples Analytical Results Summary

e

SAMPLE # 16/16-051 16/18-052 16/16-053 16/18-054 16/16-055 16/16-056 16/16-057 16/16-058 16/16-059 16/16-060 16/16-061 16/16-062
COMPOUND SAMPLE DATE: | 10/19/95 10/19/95 10/19/95 10/19/95 10/19/85 10/19/95 10/19/95 10/19/95 10/19/95 10/119/95 10/19/95 10/19/95
TYPE: SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOlL SOIL SOIL SOIL
LOCATION: SS SS East Side SS SS Ss ss SS SS SSs SS Ss
CLEANUP .
LEVEL ug/kg ug/kg I Q ug/kg 10 ug/kg l Q ug/kg I Q ug/kg l Q ug’kg l Q ug/kg J Q ug/kg l Q ug/kg I Q ug/kg I QI ug/kg l Q ug/kg lO
Aldrin U U U U U U U U V] U U U
Alpha-BHC 2.0 U U U U U 9] U U U U U U
Beta-BHC 4.02 U U U U U U U U U U U 8]
Gamma-BHC {Lindane) 2.68 U U U U U U U ] 8] 1] U u
4,4.D00D 3,500 8] U U 8] 9] [§) U 8] 9] u u Y
4,4'-ODE 2,500 U U Y] U U U U ] u U U U
4,4'-DDT 8 Y] U U U U U u u V] ] U U
Dieldrin 53 U U U 3] U U U U U U U U
Endosulfan | 2,000 U U U 8] U U U U U ] U U
Endosulfan Il 2,000 Y] U U U U U U U U U U U
Endosulfan sulfate 44.2 U U U U U U U U U U Y) U
Endrin 12,000 U U U ¢] U U U U U 3] U U
Endrin Aldehyde 15.4 U U U U U U V] U U U u V]
Heptachlor 190 Y] U U U Y U U U u U] U U
Heptachlor epoxide 94 U U U 8] U U u U U I\ U 1V
Methoxychior 200,000 v U U U U U U U U U U U
Sulfotepp - - = - - - - e - - - -
.{Famphur -- - - - - - -- . -- -- -
S I I SR O B [T T -~ TT - T - T - 1T - 1]
Antimony 31,000 5,500f N 11,800|N U 6,600] N U 16,000] N 12,400| N 8,800 N 19,500 N 10,700| N 8,400 1! U
Arsenic 970 2,000]N* 1,800 N U 1,300 N* U 1,500]N* 2,900{N* 3.800|N* 3,300 |N* 1,900 |N* 1,100]N* 1,800|N°
Barium . 5,500,000] 303,000 268,000 130,000 184,000 70,000 743,000 336,000 359,000 569,000 540,000 350,000 ¢ 85,200
Beryllium 400 410} N 360|N 600| N 400| N 370| N 650 N 410| N 380| N 2304 N 400} N 680) N 600 N
Cadmium’ 39,000 2,200| N 1,900|N 550| N 1,300] N 9,300| N 10,600| N 2,700 N 2,500 N 4,100| N 3,400 N 1,800| N u
Chromium 940,000 10,900| N 15,600|N 14,800{ N 9,700| N 7,600{ N 15,300 N 11,800] N 14,800| N 10,700| N 15,700| N 17,500| N 17.800| N
Cobalt 100 48001 N 4,700|N 18,800| N 3.900| N 3,900| N 7,300| N 4,600] N 4,400{ N 4,500 N 3,900{ N 4,200| N 450| N
Copper 2,900,000] 402,000| N 350,000|N 104,000] N 201,000 N 37,0001 N} 549,000f N 318,000} N 340,000| N 570,000| N 783,000| N 285,000] N 38,500] N
Lead 500,000] 1,040,000} N 819,000|N 341,000] N 612,000| N 235,000{ N| 2,980,000] N 888,000] N 821,000} N 1,280,000] N 738,000{ N 867,000 N 856,000} N
Mercury 23,000 ] U U U U U 120| N U - - U U
Nickel 1,600,000 10,800} N 12,600|N 11,600{ N 8.900| N 6,800| N 14,600 N 9,900] N 10,600| N 9,800) N 13,800{ N 14,500| N 13,100| N
Selenium 390,000 U U U U U U 1Y) U U U Y) U
Silver 390,000 U U U U U ] V) V] U 9] U U
Thallium U U U U U U U U U U U U
Tin 47,000,000 U U U U 91,800 U u U [¢] U U U
Vanadium 550,000 10,200 N 10,900{N 12,600| N 8,500| N - 6,200] N 12,000] N 11,7001 N 17,300| N 11,700] N 10,900{ N 14,700|-N 12,000{ N
Zinc 23,000,000] 2,860,000 N| 2640,000|N 690,000{ N 1,590,000 N 290,000| N} 4,090,000} N 2,810,000| N| 3,070,000] N| 5,730,000 N} 6,350,000] N 2,350,000 N 358,000| N
Lithium Y y 11,200 y u Y u U U U 12,100 U

NSWC CRANE
16/16
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SWMU 16/16 Confirmation Samples Analytical Results Summary

SAMPLE # 16/16-0683 16/16-064 16/16-065 16/16-066 16/16-23A 16/16-24A 16/16-25A 16/16-26A 16/18-27A 16/16-28A 16/16.-29A 16/16-30A
COMPOUND SAMPLE DATE: 10/19/95 10/19/95 10/19/95- 10/19/95 10/25/95 10/25/95 10/25/95 10/25/95 10/25/95 10/25/95 10/251995 10725/95
- TYPE: SOIL SOIL SOIL SOIL SOIL SOIL SOl SOiL. SOIL SOIL SOIL SOIL
LOCATION: ss SS SS Ss SS SS SS Ss SS SS SS T sS
CLEANUP .
movrerrrommmesrororeoe LEVEL uglkg uho 1Q} uohg | Q| vukg [Q ugkg |Q) uwoks Q] uekg |aQ ug/kg Q uglkg Q ug/kg Q| ugkg |a| wgkg Ja| ugkg [a
Vi
Acetone 9,200,000 96 JO 110} JD u 19] J 37148 38| JB 11{ JB 27| 4B 22| 4B 13|uB 27|JB Ja
2.Butanone 5,200,000 u U u u 18] JB 2|8 s.4[J8 15| 48 15[ 48 98|J8 24]u8 J8
Chloroform 960 U U U U U U u U U U Tu U
m+p-xylene 99,000 U U U U U 25| J U [V} V] 23] J 52{ 4 J
Methylene chloride 22,000 110 BD 110] BD 24|- B 271 B 26{ B 24| B 191 8 19] B 18] B 21| B 25l B B
o-xylene 99,000 u u "y u u U U U U U U U
Toluene 2?0,000 U 54 21| J U U u 25| U u u U U U
Tetrachloroethene 14,000, U U 14 8.4 U 47] J 7] V] U U asl J ul
Trichloroethene 14,000 U U U U ¥} U U U U U U U
Benzene 2,700.000| U 1.4 U U .U U u u U U U U
Ethylbenzene . 58,000 39 4 U U U U U u U U ul <= U
Total Xylenes 99,000 510 73 U U U U u u u U ul = U
Bromodichloromethane 2,800 v U U u u U U U u u Uf wm. . u
1,2-Dibrome-3-chl 610 u u u u U U U U U U ol U
Anthracene u u - - - - - . - - - . oo
Acenaphthylene 660 u u - - - - - - - - . - ;:
Acenaphthene 36,000 U U - - - - - - - -
Benzo(a)anthracene 660 Y v - - - - - - - .
Benzo(b)fluoranthene 660/ U Y - - - - . - - . - :,,v:_ .
Benzo(k)fluoranthene 660 Y] U - - - - - - - . . e -
Benzo(a)pyrene 660 Y U .- - - - - - - - - e -
Benzo(g,h.i)perylene 860 U U - - - - - - . - . = -
bis(2-ethylhexyl) Phthalate 61,000 - - - - -- - - - - .. -
Chrysene 800 U U - - - -- - - - - . -
Dibenzo(a,h) anthracene 120 v U - - - - - - - - - .
2,4-Dinitotoluene 78,000 - - - s - - ¥ - - - R R _
Fluoranthene 1,600,000 v v - - - - -- - - - ~
Fluorene } 28,000 200 J 600 - - - - -- - - . - :
Indeno(1,2,3-cd) pyrene . u U - - - - -- - - - - .
2-Methylnapthalene 160 4 20| J - - - - - - - - - -
Naphthalene 9 U - - - - - - B B - -
Phenanthrene 420 1,100 - - - - - - - - - -
U U -- - -- - - - - - - N
U Ui u u u U u U U [ u U
] ul ul u U u ] U U ui U u
NSWC CRANE
SMWU 16/16
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TABLE 3-4

SWMU 16/16 Confirmation Samples Analytical Results Summary

SAMPLE # 16/16-063 16/16-084 16/16-065 16/16-066 16/16-23A 16/16-24A 18/16-25A 16/16-26A 16/16-27A 16/16-28A 16/16-29A 16/16-30A
COMPOUND SAMPLE DATE: 10/19/95 10/19/95 10/19/95 10/19/95 10/25/95 10/25/95 10/25/95 10/25/95 10/25/95 10/25/95 107251995 10/25/95
TYPE: SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOiL SOIL SOIL SOIL
LOCATION: ss Ss SS SS SS Ss SS SS Ss SS SS SS
CLEANUP
- LEVEL ug/kg ughg @] uakg | @ ughkg | @ | ughkg la| uwmre | ugkg | @ ugkg | a ugkg | @ ukg [al ugng |a ug/kg I Q| ugkg [Q
PESTICID! ) .
Aldrin U 3] U ] 8] U U U u u U u
AIpha-BHC‘ 2.01 U ] U U U V] U u U u 7] u
Beta-BHC 4.02 u u u u u u U U U U U U
Gamma-BHC (Lindane) 2.68 U U U ] U U U U 7] U u v
4.4-DDD 3,500 U U V] u u u u 41 u U U U
4,4-DDE 2,500 9] u u U u u u u U U u U
4,4-00T 8 ] u u U 54| P u u v U v U U
Oieldrin 53 V) u U U u U u u U 121 P 5] 1]
Endosulfan | 2,000 Y U U U U LU ] u V] u U u
Endosulfan Il 2,000 U U U u U u u u U U 7] U
Endosulfan sulfate 44.2 u U U U U U U u u u 7] u
Endrin 12,000 u U U U U U U U u 55 u u
Endrin Aldehyde 15.4 U U U U Y] U U ] U U 3] U
Heptachlor S} U U U U U U V] u 23| P U U
Heptachlor epoxide U U V] U U U U u u U U U
Methoxychlor U U U U U U U U U U U U
Sulfotepp - - - - - -- - - - - -
Famphut - - - -- - . - - -
HERBIC
a7 S [T T 1T - T =TT - 11T - [ [ = J[ = [T = T]
Antimony 31,000 U U 19,900 N U - - - - _ _ — —
Arsenic 970 41,300| N* U 2,600 N* 12,400 N* - - - - — _ _ _
Barium 5,500,000 142,000 99,900 569,000 200,000 - - - _ — — ~ =
Beryllium 400 1,600 N 1,100 N 500 N 740 N - - - - - - -0 -
Cadmium 39,000 U U 4,500 N 12001 N - - - — _ ~ — ”
Chromium 940,000 24,000| N 14,600 N 17,100} N 33,000 N - - - — — — — —
Cobalt 100 33,400| N 14,600 N 5,800 N 720 N - - - - _ — — I
Copper 2,900,000 27,100| N 26,300f N 515,000] N 23,9001 N - - - ~ _ — — _
Lead 500,000 11,100} N 69,100 N| 2,270,000 N 20,300} N - - - - - _ _ -
Mercury 23,000 U U 1501 N U V] 140 100 130 U U U U
Nickel 1,600,000 56,400 N 25,000 N 13,4001 N 19,300 N - - - _ _ - = ~
Selenium 390,000 U U U V] - - - _ _ — = ~
Silver 390,000 U 3] U u - - - _ _ _ — ~
Thallium v v v u - - - - - - - -
Tin 47,000,000 U U U U - - - - - - - -
Vanadium 550,000 18,700 N 16,700 N 16,100] N 61,500 N|- - - - - - - - -
Zinc 23,000,000 165,000] N| 185,000f N| 4,830,000 N 87,400 N - - - - - _ _ _
Lithium 12,000 ] §] 19,800 U U u U U u U u

NSWC CRANE
U 16/16
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SWMU 16/16 Confirmation Samples Analytical Results Summary

SAMPLE # 16/16-32A | 16/16-33A 16116-34A 16/16-35A 16/16-36A 16/16-37A 16/16-38A 16/16.70 16/16.71 16/16-72 16/ 6-'%3
COMPOQUND SAMPLE DATE: 10/25/95 10725195 10725195 10/25/95 10/25/95 10/25/95 10/25/95 2/6/96 2796 27196 2/7/96
TYPE: SOolL soiL solL SolL SOIL SOl soiL LIQuUID SOIL SOIL SOIL
LOCATION: SS SS SS Ss SS Ss SS
CLEANUP . ] ] ] ]
LEVEL ugikg ug/kg Q ug/kg Q ug’kg Q ug/kg Q ug/kg Q ug/kg Q ug/kg Q ug/kg Q ug/kg Q ug/kg Q ug/kg Q
Acetone 9,200,000 19|48 26(JB 28|48 61448 28|48 30(|J8 33} JB 3] - - -
2-Butanone 5,200,000 11JB 10|u8 16{JB 24|J8 14]J8 13|J8 18| JB U - . -
Chloroform 960 1Y) U U V) V] V) U 4] - . .
m+p-xylene 99,000 9.9 11 U U U 8] U - - - -
Methylene chioride 22,000 16| B 221 B 18} 8 21| 8 15] 8 18] B 14| 8 140 JB - . -
o-xylene 99,000 361 J 35{ J Ul U U Ul u - y . -
Toluene 280,000 U 32| J U U U U U 110 J U U U
Tetrachloroethene 14,000 U U U Y] Ul - V] U u . N . .
Trichloroethene 14,000 U U U U 8] Y] U 18,000 - - -
Benzene 2,700.000 U U U Y] U V] u u U U U
Ethylbenzene 58,000 Y] U U V) ‘U Y] U U 2l 4 3l J - (V]
Total Xylenes 99,000 u U U v U u 9] U 9| J 71 9 o J}ss--
Bromodichloromethane 2,900 U Y U [§] 7] U U U ~ ~ - w
1,2-Dib 3.chl 610 u U U u u 26| J U u - = - s
Anthracene 1,800 - - - - - - .. U U U - U e i
Acenaphthylene 660 - ~ - - - - ) 350 © 60l © 200l © »j;l;; s
Acenaphthene 36,000 - - - - - - u 460] C 200| C 370| ¢ ) af
Benzo{a)anthracene 660 - - - - s - - u 29 25 ¢ 220| cj.. ‘
{Benzo{bjflucranthene 660 - - - - b d - u 15| J 24| C 270} C| i
Benzo(k)fluoranthene 660 - - b - ' - - U 74| J 10juc C _,v
Benzo(a)pyrene 660 - - - - - - 12|84 17|BJ %
Benzo(g,h,i)perylene 660 - - - b - - - U 6.8|BJ " lu sgiBC|
bis(2-ethylhexyl) Phthalate 61,000 - - b - - - 2] J - - -
Chrysene - e - hod bl - - U 110 C 80| C 270 | C]
Dibenzo(a,h) anthracene bt - had had o - - ] U U 24— BC
2,4-Dinitotoluene - - hid had h i - 1 J - - -
Ftuoranthene b = o o - b - U 400{ C 200] C 920| C
Fiuorene - - - b b hae - U 1,400f C 740{ C 1,100 C
Indeno(1,2,3-cd) pyrene - b = b - - b U ] ] 140] C
2-Methylnapthalene - o o o ' - - y - - -
Naphthalene - - - - - - 2] 780| C 220{ C 340 C
Phenanthrene - - - - e - - Y] 3,600| C 1,900} C 3.100| C
Pyrene - - - had . bl - 1 J 840| C 410| C 1,200 C
U U U U U U U - - - -
2,6-DNT v u v u U u u - - - -
NSWC CRANE
SMWU 16/16 .
3-24
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SWMU 16/16 Confirmation Samplés Analytical Results Summary

TABLE 3-4

SAMPLE # 16/16-32A 16/16-33A 16/18-34A 16/16-35A 16/16-38A 16/16-37A 16/16-38A 16/16-70 16/18-71 16/16-72 16/16-73
COMPOUND SAMPLE DATE: | 10/25/95 10/25/95 10/25/95 10/25/95 10/25/95 10/25/95 . 10/25/95 2/6/98 2/7/198 211196 2796
TYPE: SOIL SOIL SOIL SOIL SOIL SOIL SOIL LIQUID SOIL SOIL SOIL
LOCATION: Ss Ss Ss SS SS SS SS
CLEANUP ] ] ] ]
LEVEL ug/kg uglkg l Q| ugikg l Q ug/kg I Q ug/kg io ug/kg l Q| ug/kg I Q uglkg l Q ug/kg I Q uglkg l Q uglkg l Q uglkg l Q
PESTCIDEE
Aldrin 50 U U U U U U u U - - -
Alpha-BHC 2.01 U U U U u U U 0.0012]| JP - - -
Beta-BHC 4.02 U U U U U 9] U u - - .
Gamma-BHC (Lindane) 268 U U U U u V) V] u - - -
4,4-DDD 3,500 U U U U U U U U - - .
4,4'-DDE 2,500 U U V) U U U U 8] - - -
4,4.0D7 8 u U u U [¥) u u U _ _ N
Dieldrin 53 U U U U V] U §] u - - .
Endosulfan | 2,000 U U U U U V] V] U - - -
Endosulfan It 2,000 9) V) U u v U u (§] - - -
Endosulfan sulfate 44.2 U U U U U U V] U - - -
Endrin 12,000 U U U U Y 1Y) V] 0.0028] JP - - --
Endrin Aldehyde 15.4 U uU U U U U U 0.012| JP - - --
Heptachlor 180 U U U U U U ) 0.016]4PB - - -
Heptachlor epoxide 94 U U [§] U U U u U - - -
Methoxychlor 200,000 U U Y U Y] U U 0.0078|JPB - - --
Sulfotepp o - - - - -- 0.030] JB - -
Famphu: . -- - - - - - - 0.025] J - - -
— 11 - TT - 1 - 1 - Tt - 7 - 1 ] oost[we] - [T - TT - ||

Antimony 31,000 - - el - - - - 41 B - - -
Arsenic 970 - - - i - - — U - - -
Barium 5,500,000 - -~ - - - - = 182] B - - -
Beryllium 400 - - - - - - - 034| Bf - - .
Cadmium 39,000 - - - - - - - u - - -
Chromium 940,000, - - - - - = - 25.3 - - -
Cobalt 100 - - - = - = - U - - --
Copper 2,900,000 - -~ - - - - - 43.2 - - -
Lead 500,000 - - - - - = - 202 - - . -
Mercury 23,000 u U [¥) U V] u u U _ -
Nickel 1,600,000 - - - - - = - 19| B - - -
Selenium 380,000 - - - - - - - U _ — N
Silver 390,000 - - - - - - - V] - - .
Thallium - - - - et - - (§] - - =
Tin 47,000,000 - - - ~ - - - U = — N
Vanadium 550,000 - - ol = - s - U - - -
Zinc 23,000,000 - - - - - - - 581 - - -
Lithium 16,300| N U U U U V) U - - - -

NSWC CRANE
16/16
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SWMU 16/16 Confirmation Samples Analytical Results Summary

I

‘4

TABLE 3-4

SAMPLE # 16/18-74 16/16-75 16/16-76 16/16-77 16/16-78
COMPOUND SAMPLE DATE: 2/7/96 2/7196 2796 2/7196 2/7/196
TYPE: SOIL SOIL SOIL SOIL SOIL
LOCATION:
CLEANUP 1 . | ] ] ]
LEVEL ug/kg ug/kg Q ug/kg Q ug/kg Q ug/kg Q ug/kg Q
Acetone V] U u u U
2-Butanone 5,200,000 U U U U ]
Chioroform 960 U u U u U
m¢+p-xylene 99,000 - - - -
Methylene chloride 22,000 6f JB JB J8 JB 41 JB
o-xylene 99,000 - - - P -
Toluene 280,000 U U U U U
Tetrachloroethene 14,000 U U U ¥ U
Trichloroethene 14,000 Y U U u @ U
Benzene 2,700.000 U U U U u
Ethylbenzene 58,000 U U u u V]
Total Xylenes 99,000 U U U V) u
Bromodichloromethane 2,900, U Y U U U
1,2-Dibromo-3-chloropropane U U U V] U
SEMIVOL) \
Anthracene 1,800 - -
Acenaphthylene 660 - - - -
Acenaphthene 36,000 - -- -
Benazc {a)anthracene 660 - - - -
Benzo(b)flucranthene 660 - - - -
8enzo(k)fluotanthene 660 - - - - =
Benzo(a)pyrene 660 - - - - -
Benzo(g,h,i)perylene 660 - - - -- o
bis(2-ethylhexyl) Phthalate 61,000 - - - - --
Chrysene "~ 800 -- - - - -
Dibenzo{a,h) anthracene 120 - - - - --
2,4-Dinitotoluene 78,000 -- - - - -
Fluoranthene 1,600,000 - - - -- --
Fluorene 28,000 - -- -- - --
indeno(1,2,3-cd) pyrene 1,200 - - -- -- -
2-Methyinapthalene 660, = . - = -
Naphthalene 80,000, - - - - -
Phenanthrene 680 - -- -- -- --
Pyrene 1,200,000 -- - - - --
EXPLOSIVE
2,4-DNT 78,000 35 U U U U
2,6-DNT 1,300 1.1 P (Y U U ]
NSWC CRANE
SMWU 16/16
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TABLE 3-4
SWMU 16/16 Confirmation Samples Analytical Results Summary

SAMPLE # 16/16-74 16/16-75 16/16-78 16/16-77 16/16-78
COMPOUND SAMPLE DATE: 2/7/96 2/7/96 2/7/98 2/7/98 2/7/96
TYPE: SolL SOIL SOIL SOIL SOlL
LOCATION: ] |
CLEANUP ] il ]
LEVEL uglkg ugkg | Q] ugkg | Q ugkg | @ ugg | @ ughg | @
PESTCIOE Notes:
Aldrin 50 0.34| JP V) U U ut-
Alpha-BHC 2.01 U 9] U U U 1. Qualifiers
Beta-BHC 4.02 u U U V) u J: Estimated below reporting limit.
Gamma-BHC (Lindane) 268 0.11] JP U U 0.11] JP S U: Below Detection limit g
4,4-0DD - 3,500 8.9 03| JP ~ 0.14] JP 0.42] JP 0.19| JP B: (for organic analyses) Analyte also found in '
4,4 -DDE 2,500 053] | - Y] 0.11) JP U 0.21] JP in corresponding blank samples(s)
4,4'.DDT 8 71 P 02| JP 8] ¥] U P: Value from quantitation and confirmation columns
Dieldrin 53 0.24] JP 0.16] JP U U 0.22] JP differed by more than 25%. Data flagged were the
Endosulfan | ) 2,000 0.94|BJP 0.16] PB 0.077{JPB 0.18{JBP U lower of the two values.
Endosulfan Il 2,000 23| JP U U 031] JP U N: Spike recoveries outside of QC limits
Endosulfan sulfate 442 21] JP U U U 8] E: Exceeded range of calibration curve
Endrin 12,000 1.2 JP u U S 014f J D: Value from secondary dilution run ¢
Endrin Aldehyde 15.4 25| P 0.2| P U 0.95| JP U 2. -- Not analyzed : 4
Heptachlor- 190 0.43] JP U [V 0.24] JP U :
Heptachlor 2poxide 94 0.57} JP Y U 0.092] JP U
Methoxychior 1.5] JP U U 098} J| S
Sulfotepp - - -
Famphur - - - - -~
— 1 1 -1 S I I I
M :
Antimony 31,000 109,000 [BN* 306 |BN* 1,610|BN* 55,300 N* 1,440|BN*
Arsenic 970 7,520 3,720 3,340 40,000 11,800
Barium 5,500,000] 6,900,000 E 208,000] E 274000 E] 1,120000{ E 312,000 €
Beryllium 400 364| B 497| B 542| B 304 B 623| 8
Cadmium 39,000 145000f E 25} UE 128| BE UE UE
Chromium 940,000 30,7001 E 13,000 E 13600f E 17,700y E 22,100 €
Cobalt 100! 3750 B 4,350| ‘B 5160 B 3430 B 8,700
Copper 2,800,000 5,170,000 E 24,200 E 500,000 E| 3,980,000 E 32,400] E
|Lead . 500,000] 15,300,000 E 22,800f E 174000] E| 14,900000| E 73,8001 E
Mercury 23,000 - - - -- --
Nickel ) 1,600,000 25,8000 E 9,540 E 11,000 E 11,700} E 14,600| E
Selenium 380,000 760| B 474} B 624 B 319! B 1,070
Silver 390,000! 1,200] B U U 4s57| 8 U
Thallium u u u u v
Tin 47,000,000 58,400 E 2,520| BE 3,220| BE 2,650{ BE 2,120{ BE
Vanadium 550,000 9,850 E 18,100| EP 18,100 E 26,100} E 37,300f E
Zinc 23,000,000] 48,700,000] E 478,000f €| 1,880,000f E| 2,450000| E " 123,000 E
Lithium ! - - - -
NSWC CRANE
U 16/16
-
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TABLE 3-5
BACKGROUND AND BORROW PIT ANALYTICAL RESULTS SUMMARY

Interim Measures Arsenic Barium | Berylium | Chromium | Cobatt Copper Lead Lithium Nickel | Vanadium Zinc
Cleanup Level (ug/kg) 970 5500000 400 940000 100 2900000 500000 1600 1600000 { 550000 | 23000000
NSWC-BP/BF-001 3/16/95 9400 62400 570 15800 3900 15300 13800 12800 10000 © 31200 395
NSWC-BP/BF-002 3/16/85 9000 65100 560 16900 4600 16100 14800 11700 10800 30800 41900
NSWC-BP/BF-003 10/12/85 7800 92100 740 22100 8600 15100 14200 14900 14500 38000 40800
NSWC-BP/BF-004 10/12/95 6300 83900 810 22800 7000 13800 13700 14700 13500 38200 40100
NSWC-BP/BF-005 10/27/95 1900 20600 NR 4600 2400 4300 3500 NR 6200 7300 16000
NSWC-BP/BF-006 10/27/95 1800 26700 NR 5600 - 3200 4801 3300 NR 6600 8600 17700
NSWC-BIOF001 3/7/96 9200 86300 627 17700 9200 14600 15800 7440 11100 30200 34000 .
NSWC-BIOF002 3/7/96 6210 82000 557 11100 10700 9190 16200 4690 8540 20100 24300 ;L:
NSWC-BIOF003 3/7/96 8200 61200 417 15900 10800 9910 13500 6960 ] 9500 27100 - | 27000 | z’t
NSWC-BIOF004 3/7/96 4950 123000 729 10400 |- 9890 10300 16700 4730 9860 18300 27000 | ;
NSWC-BIOF005 3/7/96 7430 105000 602 12100 8690 10900 16300 5820 9050 24100 29700 - :
NSWC-BIOF006 3/7/96 5880 89200 642 11300 | 10300 | 10400 | 16500 | 5100 9410 20900 | 25800 M e
NSWC-BIOFO07 3/7/96 11400 58300 546 17700 6370 15400 16400 8730 10900 32000 35700 5
NSWC-BIOF008 | 3/7/96 6130 91900 648 11400 11100 10400 17000 6220 10500 22300 29900 .f-
NSWC-BIOF009 3/7/96 2960 83500 540 9490 4860 10500 13200 6030 8990 17200 39700 |
NSWC-BIOF010 3/7/96 5260 46700 478 12400 8080 7120 13700 4430 7240 20900 20600
NSWC-BIOFO11 3/7/196 6870 73000 542 38300 9180 16000 15200 45200 193000 | - 24200 38700
NSWC-BIOF012 . 3/7/96 - 6730 54600 459 17600 12600 11200 14500 7940 21100 23500 31300
NSWC-BIOF013 " 3/7/196 2880 51600 454 9360 7820 8510 7380 5580 10600 14200 25300
NSWC-BIOF014 3/7/96 2580 62700 623 9480 12100 10400 7720 6520 17900 13200 36100
Notes:
1. Outiined results in BOLD indicate a sample level above the Interim Measures Cleanup Level.
2. NR = Not Requested x
3. Analyticat results are for metals only. No other analytes were present at levels near or above Interim Measures Cleanup Levels Critéria.

NSWC CRANE
SMWU 16/16
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: 4.0
SAMPLING, ANALYSIS AND QUALITY CONTROL

o
T -

41 SAMPLING PROCEDURES

All sample collection activities were performed in accordance with the SAP for Interim Measures Cleanup.
Chain-of-Custody (COC) procedures and records were maintained for each sample shipment sent to the
laboratory for analysis (Appendix D). Samples were collected and preserved per the SAP in order to
maintain the sample integrity. Equipment rinse blanks, field duplicates and trip blanks were coliected and
submitted to the laboratory in order to assist in evaluating field and analytical precision, accuracy,
representativeness, and comparability. The iaboratory performed method blank, sample matrix spike,
sample matrix spike duplicate, sample duplicate, surrogate and standard matrix spike analyses in order to

evaluate laboratory accuracy and precision.

42  SAMPLE COLLECTION

During this interim measure, samples were collected for site characterization, waste characterization and
classification, confirmation of meeting cleanup criteria, and/or for documentation of existing conditions at
the time of source removal.

4.21 Characterization Sampling

Characterization samples were collected from both sumps, the ASTs, soils under the ASTs, and the
various excavations of the slag/ash piles. Samples submitted to an off-site laboratory were labeled,
placed in a cooler, and preserved with ice. Characterization sample results are summarized in Table 3-2.
Appendix D contains all sample data by sample number.

4.2.2 Confirmation

After excavation activities were completed, confirmation samples were collected from all of the areas.
These samples were analyzed for Appendix IX parameters listed in the SAP or parameters more specific
to the known contamination. In the east and west sumps, samples were collected from the wash/rinse
water to determine completion of work. In the area of the slag/ash pile excavations, a 25-foot grid was
placed over the area, and the number of samples collected was selected as.the cube root of the number
of grid intersections. Figure 3-1 shows the location of each sample collected. Soil confirmation samples
were collected using either a stainless steel core sampler lined with a brass sleeve that was hand driven
into undisturbed soil or a stainless steel trowel. Samples were submitted to an off-site laboratory and
were marked, placed in a cooler, and preserved with ice to prior to shipment to maintain sample integrity.
Confirmation sample results are summarized on Table 3-4. Appendix D contains all sample data by
sample number. :

4.3 SAMPLE ANALYSES
Site characterization samples were analyzed for various compounds depending on location and previous

knowledge of site activities at these locations. Disposal characterization samples collected to determine
the method of disposal were analyzed for RCRA Toxicity characteristics referencing Test Methods for

- Evaluating Solid Waste, SW 846, USEFPA, 1986, (SW 846). Analytical parameters and results are

provided in Appendix D. Confirmatory sampling and analysis for the Appendix IX constituents was to
ensure complete removal of all contaminated material. The analytical methods employed for this SWMU
were in accordance with the SAP and SW 846 methodologies. The analytical methods used for analyses
associated with these interim measures activities are presented in Table 3-1 and in Appendix D.

4.4 DATA QUALITY CONTROL

Seventy-six soil, three sludge, and twelve liquid samples collected from NSWC Crane SWMU-16/16 were
analyzed for nitrate, pesticides/PCB's, RCRA characteristics, metals, organophosphorus pesticides, semi-
volatiles, volatiles, herbicides, dioxins, and/or explosives. :

441 Field Quality Control

Field quality control samples were collected during all phases of the work at SWMU-16/16. Results of the

NSWC CRANE
SMWU 16/16 :
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field duplicate samples are summarized in Tables 3-2 for characterization samples, and 3-4 for
confirmation samples, along with the sample results. Trip blanks, equipment rinsates, and field duplicate
analvtical results from characterization and confirmation sampling events were evaluated to identify
potential sources of error introduced during sampkag. The equipment rinsate was collected by flushing
decontaminated sampling equipment with deionized water (from the facility), collecting the rinse water and
submitting it for analysis.” Results were used to evaluate the effectiveness of decontamination procedures
in preventing sample cross-contamination. No target compounds were detected above reporting limits in
the rinsate blanks, except methylene chloride. This confirms that cross-contamination of the samples
through sample equipment was not a potential concern. Methylene chioride was detected in 16/16-RB11.
However, the methylene chloride concentration in this rinse blank was similar to the level found in the
corresponding laboratory method blank and is likely attributable to laboratory background levels.

Trip blanks were submitted and sample results were evaluated to identify any cross-contamination that
may have occurred during storage and shipping of the samples to the analytical laboratory. Trip blanks
were received in sealed sample containers from the laboratory and were not opened at the site.
Methylene chloride was detected, at low levels, in most trip blanks. These levels were similar to the levels
found in the corresponding laboratory method blanks and are likely attributable to laboratory background
levels. ‘

Duplicate samples were collected from sample locations during all rounds of sampling events. Samples
16/16-018, 16/16-026, 16/16-038, 16/16-052, 16/16-062, 16/16-26A, 16/16-38A, and 16/16-076 are all
identified as being field duplicate samples of field samples 16/16-017, -025, -037, -051, -061, -025A,
-037A and -075, respectively. Precision criteria for duplicate samples was established in the QAPP.
These precision criteria do not apply when values for analytes are estimated below the reporting limits.
Criteria was met for the majority of the field duplicate samples, with the exception of several metals for
samples 16/16-017 and 16/16-018. These two samples replicated well with respect to metals results
meeting the cleanup levels. ‘Overall, field duplicate precision is determined to be acceptable.

44.2 Laboratory Quality Control

Laboratory analytical data was evaluated by the assessment of precision, accuracy, representativeness,
comparability, and completeness. Precision is a measure of the reproducibility of measurements under a
given set of conditions. Laboratory duplicates, matrix spikes, and matrix spike duplicates were used to
determine the precision of the analytical process.

Accuracy is a measure of the bias in a measurement system and is defined as the closeness of the
reported value to the true value. The accuracy of a measurement system was assessed by evaluating the
results of quality control samples such as matrix spikes, analytical surrogates, and laboratory control
spikes. : '

Representativeness expresses the degree to which data accurately and precisely represent a
characteristic of a population, parameter variations at a sampling point, a process condition, or an
environmental condition. Representativeness in the laboratory is ensured by using the proper analytical
procedures, meeting sample holding times, and analyzing and assessing field duplicate samples.

Comparability is a qualitative parameter expressing the confidence with which one data set can be
compared with another. Analytical data are considered to be comparable when similar sampling and
analytical methods are used and documented per the QAPP. '

Laboratory completeness is a measure of the number of valid measurements obtained from all
measurements taken in the project and can be compared to the number that was expected to be obtained
under normal sampling and analytical conditions. '

Data has been reviewed to determine whether data quality objectives were met for the sampling and
analytical programs. Method blanks were free of target compounds above the reporting limits. Sample
surrogate recoveries fell within acceptable ranges to meet the project data quality objectives, although
surrogates spiked for pesticide analyses exhibited variable recoveries. In these instances, the column
used for quantitation showed acceptable surrogate recoveries. In all cases, sample results have been
flagged as necessary. )

The majority of laboratory control spikes had acceptable recoveries with the following exceptions. One
standard spike analyzed for pesticides had a high recovery (219%) for 4,4-DDE. Another standard spike
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analyzed for explosives had a high recoilésr.y.m 55%)for HM)'(". “In both cases, the corresponding field
samples had no hits for the respective analytes, and the reported results are considered acceptable.
Laboratory control spike and standard spike duplicates had acceptable results for precision, when
analyzed. '

The sample matrix spikes and matrix spike duplicates (MS/MSD) had acceptable accuracy and precision
with few exceptions. The MS and MSD of sample NSWC 16/16-38A were analyzed for volatile organic
compounds and had high recoveries for 1,1-dichloroethane (DCA). The corresponding field samples had
no hits for DCA, and the reported results are considered acceptable. : '

The MS and MSD performed on sample NSWC 16/16-071 and analyzed for pesticides had low recoveries
for endosuifan |, dieldrin, endosulfan Il, endrin, and 4,4-DDD, which ranged from 0 to 32%. The
corresponding laboratory control spike had acceptable recoveries for these analytes, and matrix
interferences are contributing to the low recovery. Only one of these analytes was detected at a level
above its reporting limit. NSWC 16/16-074 had 4,4-DDD at 8.9 ug/kg, and the cleanup level for this
compound is over 300 times greater than this amount. No other sample in this lot (NSWC 16/16-070,
-074, -075, -076, -077, -078) contained hits greater than the reporting limits, and cleanup levels for these
compounds are 35 to 4000 times greater than the corresponding reporting limits. The MS and MSD
performed on sample NSWC 16/16-070 were analyzed for pesticides and had 0% recoveries for Aldrin,
due to masking by a large peak which was eluting near Aldrin's retention time. This interfering peak was
also present in the corresponding field samples NSWC 16/16-RB13 and -070. Data has been correctly
reported for these samples and is considered acceptable.

MS/MSD recoveries for several metals were slightly low, but in all cases the post-digest spike recoveries
were acceptable and data was flagged appropriately. Antimony recoveries ranged from 12% to 157% in
several analytical batches. Chromium in one batch had MS and MSD recoveries at 0% and 24%,
respectively, however, the sample concentration in the corresponding unspiked sample was three times
greater than the spike amount. The cleanup criterion for chromium is 9 to 102 times greater than sample
concentrations found in corresponding samples. [n one quality control batch, the cadmium recovery was
50% for the MSD sample. Nickel had one low MSD recovery at 51%. The cleanup criterion for nickel is
17 to 213 times greater than sample concentrations found in corresponding samples. Thallium recovered
low in three of the seven metals batches, with MS/MSD recoveries ranging from 0%-66% in these three
runs. There were no thallium hits above reporting limits for any of the corresponding field samples, and no
cleanup.,cyriterion has been established for this analyte.

Data quality objectives for accuracy, precision, comparability, and completeness were outlined in the
QAPP. Overall, the data quality objectives for this project have been met, and data is determined to be
acceptable.

A number of samples, summarized in Table 4-1, had analytes with reporting limits that exceeded the
cleanup levels specified in Appendix D. In these cases, there were no hits for the target analytes and the
practical quantitation limit has been reported per the USEPA guidance document.
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g TAbCE 4-1 .

ANALYTES WITH REPORTING LIMITS EXCEEDING THE INTERIM MEASURES CLEANUP LEVELS

SAMPLE # 16/16-003 | 16/16-022 § 16/16-023 | 16/16-024 | 16/16-025 | 16/16-026 | 16/16-027 | 16/16-028 | 16/18-029 | 16/16-030 | 16/16-031 | 16/16-032 | 16/16-033 | 16/16.03. /

SAMPLE DATE 62905 | 101385 | 1013ms | 1aitaves | 10n13res | 10135 | 10mn3mes | 1on3es | 10maes | 1onams | ronaes | 1omaes | vanams | 1on :;/954 11%/1 6:;/035 Toans
TYPE CLEANUP | SOIL soiL soiL SoIL solL soiL solL SoIL sot soiL soi ol Ity
COMPOUND LEVEL ug/kg ) ‘ SOIL soiL SoIL SsoIL colL
1,2-Dibromoethane 19

2-Hexanone 50 65 57 57 - -

2-Metnylnaphthalene 660 2 = = = 2 55 55 54 el CL I 55
3.Chloropropene 5 6.5 57 57 - :

4,4-DDT 8 21+ 18° 8+ 1597. ;:. 15 :. 32 ‘5 ;, 5.5 55 54 54 54 55
Acenaphthylene 660 18-

Acrylonitrile 260

Ald':n - 50 1300 1100 1100 1100 1200 1100 1000 1100 1100 1100 1100 1100 1100 1100
alpha-BHC 201 2.1 1 9.1° 92° 94" 19 93" 33" 9.4°

Anthracene 1800 — - 89"

Aroclor 1016 110 210° 180 * 180 * 180 * 390 * 180 * 180 * .

Aroclor 1221 110 420 * 370* 370 * 380" 770° 370 130 380 = . .
Aroclor 1232 110 210 180 * 180 * 190 * 390° 190 * 180 * 360. 14
Aroclor 1242 110 210° 180 - 180 * 190 * 390° 190 * 180 * : 180_

Aroclor 1248 110 210° 180 * 180 * 190 ° 390 * 190 * 190 * 180.

Aroclor 1254 110 210° 180 * 180 * 190 * 390 * 190 * 150+ . 180.

Aroclor 1260 110 210° 180 * 180 * 190 * 380°* 190 * 180 * 180

Arsenic 870 180 *
Benzo(a)anthracene 660

Benzo(a)pyrene 660

benzo(b)fluoranthene 660 -

Benzo(g.h.i)perylene 660

Benzo(k)fluoranthene 660 t
Beryllium 400 - - ' )
beta-BHC 4.02 1 9.1° 9.2° 9.4° 19" 93° YD

Chicrdane 660 - § 89°
Chlorobenzilate . 3200

Chloroprene L] 6.5 5.7 57 57 5.

Chrysene 800 2 28 32 37 55 5.5 54 5.4 54 55
Caobalt 100 1200 1200

delta-BHC 6.03 11" 91° 92° 94 19° 93° Ve - 1100

Dialiate 14000 89°
Dibenzo(a,h)anthracene 120

Dibenzofuran 660

Dieldrin 83

Endosulfan Sulfate 44.2 .

Endrin Aldehyde 154 21°* 18" 18°* 19 * 39¢ 19 * 19° -

Ethyl cyanide 100 - ‘ 18° i
gamma-BHC (Lindane) 268 4.2 21 18 18* 19 ag 19 * . "

Heptachlor 180 2 52 19 38 3.6 36 36 18° 7.2°
Heptachlor Epoxide 94 -

Indeno(1,2,3-c-d)pyrene 1200 - s |
lodomethane £ 8.5 5.7 5.7 5.7 S.8 5.6 52

Kepone a7 212° 183 185 * 188 386 * 185 ° 56 ,ZZ. 25 32 3.4 24 5.4 55
Pentachloroethane 10 178> 72°
Phenanthrene . 660

Toxaphene 770 1100 * 910 * 920 * . 940 1900 * 930 * 940 * "
trans-1,4-Dichloro-2-butene 15 33 29 29 29 29 28 26 29 27 28 27 27 82(; =

* denotes reporting limits increased due to dilutions
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TABLE 41
ANALYTES WITH REPORTING LIMITS EXCEEDING THE INTERIM MEASURES CLEANUP LEVELS

SAMPLE # 16/16-037 | 16/16-038 16/16-039 | 16/16-044 | 16/16-045 | 16/16-081 | 16/16-062 16/16-063 | 16/16-064 | 16/16-065 | 16/16-066 | 16/16-23A | 16/16-24A 16/16-25A | 16/16-26A | 16/16-27A
SAMPLE DATE 101395 | 1011395 | 10/13/85 | 10/18/95 10119/95 | 10119/95 | 1011995 | 10/19/95 | 10/19/85 | 10/19/85 | 10/ 9195 | 10725/95 | 10/25/95 10/25/95 10725195 | 10/25/95
TYPE CLEANUP | SOIL solL SolL solL SsoiL solL soi son solL SolL solL solL soiL soiL soiL solL
COMPOUND LEVEL ug/kg :
1,2-Dibromoethane 19 . 29 26

2-Hexanone 50 53 53 55 68 250 290 52 63 71 62 61 60 63
2-Methylnaphthalene 660 20000 * .

3-Chloropropene 5 53 53 55 6.6 29 29 5.2 6.3 7.4 6.2 6.1 6 6.3
4,4-DDT 8 34° 34° 66 * 350 *

Acenaphthylene 660 20000 * j

Acrylonitrile 260 1100 1100 . 1300 5900 5900 1000 | 1300 1400 1200 1200 1200 1300
Aldrin 50 450 170 * :
alpha-BHC 2.0 17 17° 33°* 450 22 170 *

Anthracene 1900 4800 *

Aroctor 1016 110 340 * 340 ° 860 * 9100 - - 3500 *

Aroclor 1221 110 690 * 690 ° 1300 * 18000 6900 *

Aroclor 1232 110 340 * 340 ° 660 * 9100 3500 °

Aroclos 1242 110 340 * 340 660 * 9100 3500 *

Aroclor 1248 .10 340° 340 * 660 * 9100 3500

Aroclor 1254 110 340 * 340 * 660 * 9100 3500 *

Aroclor 1260 410 340 * 340 660 * $100 3500 *.

Arsenic 70 . 8000

Benzo(a)anthracene 660 20000 *

Benzo(a)pyrene 660 20000 *

benzo(b)fluoranthene 880 20000 *

Benzo(g.h.i)perylene 660 20000 *

Benzo(k)fluoranthene 660 20000 *

Beryllium 400 2000

beta-BHC 402 17° 17 33° 450 70~

Chlordane 860 9100 3500 *

Chlorobenzilate 3200 18182 6949 * -

Chloroprene . L} 53 53 5.5 6.6 .29 29 5.2 6.3 7.1 6.2 6.1 6 6.3
Chrysene 800 20000 *

Cobait 100 11000
{detta-BHC .03 17° 17 33° 450 70"

Diallate 14000 90309 34747

Dibenzo(a,hjanthracene 120 20000 * 390 390

Dibenzofuran 660 20000 * :

Dicldfin 53 86* 910 350

Endosultan Sulfate 4.2 68 * 910 350 *

Endrin Aldehyde 154 34 34 66 910 350~

Ethyl cyanide 100

gamma-BHC {Lindane) 2.68 34 ° 34" 66 * 910 3.8 4.4 3.8 3.8 350 ° 4.2 4.7 4 4 3.9 4.1
Heptachlor 180 450

Heptachlor Epoxide 84 450 170 *

Indeno(1,2,3-c-d)pyrene 1200 20000 *

lodomethane 5 5.3 53 . 6.6 29 29 52 6.3 7.1 6.2 6.1 6 6.3
Kepone 47 345° 345° 661° 9091 ] 3475+ = - .

Pentachloroethane 10 : 29 29

Phenanthrene 660 16000°

Toxaphene 770 1700 ¢ 1700 * 3300 * 45000 17000 °

trans-1,4-Dichloro-2-butene 15 27 27 27 33 150 150 26 32 36 31 30 30 31

* denotes reporting limits increased due to ditutions
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A TABLE 4-1
ANALYTES WITH REPORTING LIMITS EXCEEDING THE INTERIM MEASURES CLEANUP LEVELS

SAMPLE # 16/16-037 | 16/16-:038 | 16/16-039 | 16/16-044 | 16/16-045 [ 16/16-061 | 16/16.062 16/16-063 | 16/16-064 | 16/16-065 | 16/16-066 | 16/16-23A 16/16-24A | 16/16-2
SAMPLE DATE 10/13/95 | 10/13/95 § 101395 | 10/18/85 | 10/119/95 | 10/19/95 | 10719/95 10/19/35 | 10/19/95 | 10/19/95 | 10119195 | 10r25/95 10/25.195 10:2&/95: 1—‘%165@ ozans
TYPE CLEANUP SOIL SOIL SO SOIL SOIL SOIL SO SOIL SOIL SOl SOIL ol e
COMPOUND LEVEL ugikg SOIL SOlL SOIL SOIL SOl
1,2-Dibromoethane 19 29 29
2-Hexanone 50 53 53
2-Methylnaphthalene 660 20000 ° = = 20 20 .22 & 1! 62 81 60 63
3-Chloropropene 5 5.3 5.3 55 y -
4,4-DDT 8 34 34° 66 ° o8 2 = 3:'02. 82 2 22 21 J 53
Acenaphthylene 660 20000 *
Acrylonitrile 260 1100 1100
A 50 = 1300 5900 5900 11;)3(2 1300 1400 1200 1200 1200 1300
alpha-BHC 2.01 17 17 33° 450 22 70~
Anthracene 1900 4900 *
Aroclor 1016 110 340 ° 340 ° 660 * 9100 3500 *
Aroclor 1221 110 690 * 690 * 1300 * 18000 6900 *
Aroclor 1232 110 340 340 ¢ 660 * 9100 3500 *
Aroclor 1242 110 340 ° 340 * 660 * 9100 3500 * -
Aroclor 1248 110 340° 340 660 * 9100 3500 * —
Aroclor 1254 110 340° 340° 660 * 9100 3500 ° T
Aro_clor 1260 110 340 * 340 660 * 8100 3500 * - .
Arsenic 870 8000 :!
Benzo(a)anthracene 880 20000 * £
Benzo(a)pyrene 680 20000 *
benzo(b)fluoranthene 660 20000 *
Benzo(g,h.i)perylene 860 20000 *
Benzo(k)fluoranthene 660 20000 *
Beryflium 400 2000 o
beta-BHC 4.02 17° 17* 33° 450 170 ° ’i:
Chlordane 660 9100 3500 * -
Chlorobenzilate 3200 18182 6949 *
Chloroprene 5 53 5.3 5.5 6.6 29
Chrysene 800 20000 2 22 83 4l 52 61 6 6.3
Cobalt 100 11000
delta-BHC 6.03 17 17 33 450 170 *
Diallate 14000 903809 34747
Dibenzo(a,h)anthracene 120 20000 * 390 390
Dibenzofuran 860 20000 *
Dieldrin 53 66 * 910 350 *
Endosulfan Sulfate 442 66 * 910 350
Endrin Aldehyde 15.4 34" 34 66 ¢ 3910 350 *
Ethyl cyanide 100
gamma-BHC (Lindane) 268 34 34 66 910 3.6 4.4 38 38 350 * 42 47 4 4 39 4.1
Heptachlor 190 450
Heptachlor Epoxide 84 450 170 *
indeno(1,2,3-c-d)pyrene 1200 20000 *
lodomethane 5 5.3 5.3 6.6 29 29 5.
Kepone o 345- | aa5° | ee1-_| 5081 e 3‘23 o 82 8.1 § 63
Pentachloroethane 10 29 29
Phenanthrene 660 16000* ]
Toxaphene 770 1700 * 1700 * 3300 * 45000 17000
trans-1,4-Dichloro-2-butene 15 27 27 27 33 150 150 26 32 36 3N 30 30 31
NSWC CRANE ‘
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5.0
SUMMARY AND CONCLUSIONS

MK collected characterization samples from the various areas included in the SWMU-16/16 IM to determine
disposal options. The results indicated that the slag/ash piles and sludge in the east sump were considered
hazardous waste because of lead contamination and required stabilization before landfiling. The soils
underneath the ASTs were classified as a special (petroleum) waste, while the sludge inside of the ASTs was
treated. The liquids and sludges from the west sump were contaminated with trichloroethene at a level that
required treatment and disposal. The sludges were solidified and then incinerated. A copy of the Certificate
of Destruction is located in Appendix E.

MK excavated the material from the east sump, transported it to the hazardous waste landfill for treatment,
and conducted visual and rinsate sampling in the sump. The slag and ash piles were excavated and sentto
the hazardous landfill for treatment and disposal. Confirmation sampling was conducted on a grid pattern in
the area of the excavation. Additional soils were removed after the first set of sample results was received.

Sample analysis results have revealed that the soil at SWMU-16/16 presently contains levels of lead above
the interim cleanup levels and may merit further consideration. However, the source of contamination has
been removed, and, therefore, the IM has met the requirements and objectives of the Work Plan for SWMU-
16/16. It is recommended that additional evaluation be performed to determine the potential risk to human
health and the environment at SWMU-16/16. In additior work beyond the scope of this Interim Measure is
underway at SWMU-16/16 for trichloroethene-contaminated groundwater and will be discussed in the Interim
Measures Report for Delivery Order 0027.

Based on the work performed at SWMU-16/16, the confirmation sample results, and the acceptance of the
physical work by the ROICC and NSWC Crane personnel, it is recommended that this site be considered as
meeting the requirements and objectives of the Interim Measures Cleanup Activities.
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NAVAL SURFACE WARFARE CENTER
CRANE WORK PLAN

SOLID WASTE MANAGEMENT UNITS
#16/16 AND #24/00

NSWC CRANE
CRANE, INDIANA

- August 18, 1995
Revision B

CONTRACT. N62467-93-D-1106
DELIVERY ORDER #0009

Prepared by:

MORRISON KNUDSEN CORPORATION
2420 MALL DRIVE
CORPORATE SQUARE 1 - SUITE 211
NORTH CHARLESTON, SOUTH CAROLINA 92406

APPROVALS:

. MK Safety and Heajth P gram Manager ._ Dafe
MK Qualty Progfam Date

1Y Sep 95

5% ST T

MK Program Manager

TANCE

1§ S0 95

u.s. Na\q]Responsible Authority ! Date

TOTAL P.@2 -



@ MORRISON KNUDSEN CORPORATION

o |
EWTRON\IEVT-\L AND GOVERNYENT D[VTSION ’-& \Q%B
2
L
SWMU ACCEPTANCE AND TURNOVER . C
MK-

DATE: July 12, 19967
TO: Steven Downey, Proj. Mgr. FROM: W.M. Kemp Jr., QCS |
LOCATION: NSWC LOCATION: NSWC

SUBJECT: Finai inspection and acceptance oy the ROICC

~—The final inspection for the Solid Waste ¥{anagement Unit Interim Measures Cleanup for
the phvsmal work completed at SWMU-16/60" was conducted on 7-¢-9G

. The
completed physical work was accepted by the ROICC on _5-//-96 establishing the
beneficial date. ’

MORRISO\I KNUDSEN CORPORATION

Signature /// Kot Date_ 7-//-%4
Signature__ /2 /05 e, Date  7]-/2-9¢
Signature Date -

ICC
Signarure /J/ﬂ ﬁ Date 7//// 7{

Signawre” 72— 77 [ —==—" Date

>/ 2;/ s

The completion and acceptance of the Interim Measures Report will complete this closure
at a later date.

: AMZ‘T‘;;"—'T
cc:  Greg Jones PMO \\ ,,,,, A 0008

Brent Robertson ~ ROICC | SRoisCTHERET

File

|FFC~EC' M2
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the cat=gorisg dziired in paragzaph (5) of claugs G8. Technical
Cirecticzm, of vour comzzact, you 3hall prowptly notify tRs
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DEPARTHERY OF THE SAVY 0CT 10 1995
r*oTTH BAVFAVERGCOHHN Eaovireamcnal "
Coda 1854 MI\‘CRAL\TE
P. Q. Box 180010
N. Charleston, SC 29419-9010 | NSWC - CRANE
l 43225069
| | Peoestupiez’ | a7 | mc
FAX COVER SHEET PRORCTIGE [ ]
D lpa0.cc7 snaineza | X4
lom. suzv [
‘ IseFmv g vean |
DATE:  Ocicher 10, 1995 TINE: 12:00 PM DTEYANOHEATH, |
: - |eaccsupsmesca |
TO: Stevs Downey PHONE: 812-334-6241 PAQISCT COMHTRCLS | !
Marriscn Knudsen Corp. FAX: 812-854-6944 =2 sNGNEEmG |
FROM:  Adrisnne P, Townsel Wilson PHONE:  803-743-0582 muocrszizsren | |
South Qiv FAX: 803-743-0485 | i
RE: USEPA Infermal ccmments regarcing Work Plan & Task Speciﬁn[“__%i@%"-m VIO |
A for IM at SWMUs 15 & 24 at NSWC CRANE, IN 2 N\ 5
ce: DRSS o
B - W .o\ =
Numter cf pages inclucing cover sheet: 2 \3 .C=0 O

Messaee:

Stavs,

Carcl and | talked this moming. She will be sencing her approval cf the plan with the
following concerns; Plezsa just sand correctad pages same revisicn since change are

mincr and has teen navy agcroved.

Generally, she manticrned thatthe reil off box sampling should nct be composited.
Regicn 3 wiil be reccmmending discreet sampling with & minimum of 2 samples per box.
f soils were tested m sity they do nct have tc te lested again to cetermine waste '

analysis,

1. Pg 3 remove 3rd sentenca In las! Faragrapn ° If the removed......as fill in beds” since
this will nct be allowed in the swate of Indiana. Also delets in 4th sentence ..."and will be

restored ler continued use a4ar remedciation ”

2.Fg. 18 seca.1.4, para 1 line ¢, celete *...or used as fiil.*

since Beds A will nct be aftered.

3. Pg 19, Sail Sarﬁpling-Carcl wiil be calling Tom Brent this atkemcon the be sure the
10Q ft grid is consistent with the “How Ciean is Clean Grid System”, this system is basad
cn acreage. Y/g may have to make ihe grid tighter. The specifics will be relayed to

Tom Brent.



4. Pg 21, Sec 4.2.5, The rinsate sample may be used {0 determine if the concrets is
clean. This may be of more imponance on cast High or other sites., since its no longer
relevant at SWMU 24, ' '

5. Pg 58 of SSHP, Phone number for Region S Emergency should be 312-353-2318.
Add 24-hr emergency Inctana Number 317-233-7745
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DNR~GUIDANCE DOCUNMENT, PART 2

MEDITM AND LARGE SITE SOIL CLEANTUP VERIFICATION
(GREATER THAN 10.890 SQUARE FEET)

Part 2 describes stristeal mredom wampling soarsgiss @ verify the remediadeon of medium and large sites
greater than 0.25 acres in size. Tac stmszics eoeloy the use of gridding o Dciiitite the unbiased seleczcn

of sampling points acd aczspted smdstieal wels for evaluating the resuimmt dam The sTaregi=s provide .

95% ccafidencs level of devermining amy het spef conc=arradens ca a 3ite. [t cormains guidarces cn sampling
pretocsl and peczesary documenmron fer clean clesures. Parr 2 also discusses bow o esublish g7id
iczervals, sst grids, sample grids, sadsucily cvaluars the dacy, usc grids to guide addicenal reredial
acdvides, disposal cpdans, rcporting, and 3 csruficaticn checklist It also provides guidazes ca =
sampling of ex-situ remedial procssses (¢.3., thermal dezarptcn).

Tae t=m ‘clean closurs' means that the site has besn restorsd o aithar Type A or Type B levels. Type A is
defired in Act 307 P_A. 1982, 23 amend=d, wiich refzreness nca~detsst or backzround levels. TVpc 38 is
d=Zrad in Acz 307 P.A. 1987, as amendad, which redsrescss risk-0a¢ed or backzraurd levels. Wasts, sau,
otker eavirenmental media, and/er dedris remeved should be claesifed ag hazardeus or nop-1a=rdeus 0
decermire disposal optcns and tandling requirsments (i.2. sclid wasts under Ac 641 PA. 1978, 23
amended; hamardous wasis under Acz &4 2.A 1979, 3s amezds=d; land ban resTicdeas under 40 CFR Pax
2438). A
All ddearmup verification cvaluadens must conndsar die s.,:mal arrzngemets of sample valuss (pamsrsed v
wcally medem) and the impacss an the prase=e 2nd furure usss of the site. Bexquss T»pc 8 cleznues ars
based on residual fsk, the distioutien of that Ask, now a=d in the future, must be detzrmined. Thess
proc=durss arz oot GOSOIJILY Othc' sa:-"Lng agpreaches may bc developed and subr-ur::d for DNR
asproval. :

Three of the stafiztical sampling sT=tegies mest sommeniv used for evaluaricg remadial sites and wasis
are deseribed o Amachment 2. For further ciscussicn ca szmpling sracsgies aad sample csileszen
mezheds, s TTest Mc‘mcds Eor Evaluasing Selid Waste,* SW-346 Volume [ E-'x;d Mzthods, Novemeer
1986, Third Edidec, US £5 ’

Cemgaaiting .:xmoicz for verifsing scil remediaden is nct *c::::molc without pricr DNR approval. When
verifving a sol renediadcn is complewe, cscmminant soncnadcas il be low. Cempasicing may resuiz n
the csuraminase cagesacrmscas ace being reprassagsive of what remzins in the sol. 1€ ccnesnrztions U2
low, c:nz:osmng mav dilute the ccneszeadons of 1 csnmunant 0 below its threshoid desecfca limut
Addidenaily, ¥ conmmination is indicated in 2 cempesited sample, the lecztien of the contarminzicn
___f=mins eoksow.

.10
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ESTABLISHING GRID INTERVALS,

When chaining samplet to verify that <0il or wastes have besa idequately remediated, T s mpor=xa
insure thar the aralydeal results comized %dll provide an 1ccuracs reprezsnaboa of the enCre ar=
volume under censiderarion. The location and qumber of smplet o oc takan ac 3 pardcular remedinrien
site depezds ca many facters: the level of confidzacs desired, the spagal and temparal variability of the
media o be sampled, 1cd the costs irvolved. Aa impartnr objecave @ 1BY samplicg program is 0 cban
the mest aczurate dara pessible while minimizmg e sescciared cogrs. Ons meiod to ac=cmplish this geal
s to uze madgdcaily valid sampling scategies. Tae apprepriace mmpke aumbes can be esumared ard e
sampling locadens can be chcsa without bas,

Such sTacgies employ the use of gridding o faciiinre te usbiased seleczca of sammpling ;oi'::u and
1c==ted starisdeal tools for evaluacing the resultant dacy. Stadstcal thesry allows for the sampling cf a.
subser of the grid poinm 0 achieve 1 rciisble characzerizcden of the endre remedial arex or wasis.
Subsecticas describe ways o use sampling grids and statistcal toolg o ¢valuars areas of remediazica

The llowing squaricns and tbles previde 3 stmple basis to esablish 2 grid sysem to facilicee eadias=d
selecdcn of sampling poms 1od sample coverage prepordemal to the arsa being verited.

. Besic Strarzzies. A grid syst=m should te esoblished cver the arm being remediated. Grid peint
repres=maica sheould be properscral @ the siz= of the ar. For exezvaticn, beth the sidewalls aod '

botom irms would be included in ths dsrerminasicn of the area siz=. [t is recomananded thar cee of -
tae following squaricos be us=d © des=rmine grid intsrals for sadcning:

smell sitz: see Parr ] .
1

A/ =

’
-

- GI

mzdium sitz:

lerze site: -(‘—:- = C/
\ SF

WHEREZ: A = arm o be grid (squars fz22)
Gl = gndintzral
SF = Sits Factor, lecgth of ez t0 B¢ grid (wnrless)

-11-
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[t 2ppeary that there are [Qgidr-;i;__ ranges of ﬂi‘:‘: to waich the gnd cquaticns apply:
_A) small: . npto0.25 1cve
B) medrum: 0.25-3.0 acres

C) large: 3.0 1c7<3 and grearer

7111;

To simplify tis applicacen, usc the following chart based om an iverage siz= range of sitas
(1 acre = 43,560 square fe=z). Tee mmnmnx.. grid ranges are provided as 1 quick cliesk ca

mumbers gonsracd for specifc $ites using te above fermulas.

Site Acrecge” Square Fea® = Grid [mteval Rangex
up to 035 (gmall) up o 10,350 Se= Part |
0.25-3.00 (edium) 10,350-130.630 15-50 fex
3.0 aad aver (large) - 130,630 + S 30 fe< plus

*  Sits acteage, square foctage, is toul are= of sidewalls and base of exzavaten

Saring the Grid ASe: the grid imzoval is caleulared, iz is recommended thas 3 sealed grid overtay be

made W supcrimpose ¢a 1 Tup of tie remediarad Iz (this ar=a inciudes both sidewalls acd bass).
Some specified poime (usuaily the southwest .::rm:') sheuld be designared as the 0,0 eoerdinars, The
2d o thea be 1djusted © madmize samplicg coverase. Sere grid adjusoneat may be pecszsary o
wrusually shaped are=s. Grd adjustnent may 1iso be cesded 0 accoromedars 1 mindmian of at lesst
coe sample from each sidewail. Propesals for different gmid strazagies mayv be subrmiced for DNR

review and agproval oo 1 cass-dyv~case basis,

L b2

—_—
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3. Varlarions on Basic Sirategy.

A Subgridding. It may be warrantsd ta dpply grids with differemx inemrals within e remediocg
area 30 that 3 prepordenal iampling can be focused oo suspect ar=as (such as sumps, ank l.
arcas, 2L, - :

EXAMPLE: !

*=  Ar= [ Sample Staten, 80 x 200°, GI = 20¢
= Arsa I (subser of T) Samgle Stagden, 30' x 30, Gl = 10O

B. Further Randemi=itca. Sitzs that may have 2 parsmed distribution of waste or cenamicarien
due to time sequeacs of fllieg, producson seguencss, or physical sitc cenditoas (i.e., furrows)
may require 1 further randomimtion of sarrpling. [n such cases, the following grid <=l sampling-
formar may be ssleced inyad of at gnd point stacicans. Each grid c=ll w be sampled must tc
divided into ine equal si=d meybealls.” Next, 2 randem cumber table i used to s=lecz in wnuch
of the subcsils the sample will be tak=n. The randem sumber tible is us=d agam to selesz which

sube=l for the coxt e=fl and so on. -
seoets: LIl AT , ' .
145 §1¢ % 3
(7 3 31/ 31
20 . :
’ Ar=a = 120" x 200°, GL = 20

[n the =ample 1bave, 2 s:u-nf;iing g7id has be=a set up with grid poumt swticas 20 feet apars using te
approprizte formula. Two c=ils which have besn selected -at randem have beea divided o rune
subcslls each. Subesil 44 was chosen randomly in ane cell and subesll 42 in the other c=il. Tius

proca1s is comdmued for all of the calls seleciad at ncem for sampling. Samples arz thea tk=n in
each randomly chcsen subezll.

13-
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C. Three duwmcml gridding: (a-Situ and Ex-Sim Remediadens.

ln-situ ard ex-iim remediaricas- involving soils and/or wastes with 2 sigmsicant vertical compenent
should be evaluated in thres dimensions (volume svaluagon). Examples of such remediazens would
be in-sim soil vapor ecracticn ar ex-situ bicremediaden iavelving several cubic fe<t of soil and/ar
wasts. A grid is superimpesed ca the ramediatcn area 13 described in the provious sections and 2
vertical companent is added at exch nede. Tre vertical sampling increments weuld be sre speciic. and
require prior approval from the DNR. Refer w Asmchment | “Guide o Sarmple Bias" for addidenal
guidancs ca verdeal sampling iner=ne.

SAMPLING OF GRID

Samgling of grids way inciede all of the zrid saders or a phassd subset of the total stadcns. The subset of
grid stardcns is creared By assigning coordinares w all the nodes and randemly sclecting nodss using 2

razdem aumber zeaerater or a racdom numeer Tble (rafr Armcireer 2). A minimum of 12 sarles or

154, whichever iz larger, of the tocal grid sradons sheuld be samgled and analy==d iniually w© allow 1 large

—ouzh dam pool for sadsteal apatysis. [t is advizable thar exca samples also be takea and k=pt under

proper chain of custody acd storage procadurss at the ume of tnitial sampling. If the stadsteal analvsis

indicares that mere samples ars ae=ded, an addidenal sample Tip @ e feid may have be=a avoided: A

method for calculadng the sarople six recuirements is presentes in Amachment 2 (Lamda rcladoeshig).

ESTABLISHING SOWL BACKGROUND

Establishing soil backzrousd, 1s required by Acz 307 PA 1582, a3 amended, Michigan Eavircncental
Raspensz At (MERA), @a be aczcmplisked by udlizing Cgeraoral Mzmoracdum #15 or using the

following guidanes.

Background shculd be ssmhlished for sits spezific wasis coostinueT, specific cheszicals used in varicus
orocstses, &clicy operaticns, or remedial investigadaon cesuits. Sample analyses gy mcluds meals

© orzanic constmiente, of otheT sits spesific WASS ConSTTuers. Analvsss scculd be in aczordancs with Act,

307 2. A 1932, as amencad, -

Manv Sczors ooz plav a part in the dackgrsurd cene=oaticns of 3 chermucal in sed.

EXAMPLE: The geclegic erigin (c.z., the paresx rock) of glacizl &ilft may have besn Qigh in copper. le=d,
ar other mezzls that Tay be potendal cantzminarts. Addidenally, the hydrogeslegic situaden czn alter the
Quandrv of thess slemes. Greundwater rechargs arsas (¢.3.. highlands) are requendy leached of memls
while groundwatsr dischargs ares (e.3., swamps, foodplain) e the recipiems of leached menals. Thus,
site3 in low aress wiil usually have higher background csncsmtraricas thaa upland arss. Other ccnditons.
suca 1s pr::i;iui:'cn ard atnesgheric filout from widely disperzad uman and parural acdvides. alsa
af=<T soil cone=mraticns. ‘



Scott Newnan@VAVFACAMX=Invironmentcal
John McCumbers@NAVFAC@MX=ZInvironmencal
Ron Thompson@NAVFAC@MKInvironmental

To:
- Cc:
'.. Stave Downe‘/@NAVc ACaMKznvircnme

Changes @ Cast High
Wednesday, October

Jm: ncal
subject: '
Datca:

Attach:
Cartifiy:
Fforwarded by:

o

13, 1995 17:03:35 EDT

N

034-003

scope of this CID incluces a lump sum activitv to remova (2) 1,000
(1) 250 gal. fuel oil tanks, (3) valve boxass and concancs, sceasl
and concracs founcdacions. The tanks hava besn ramovad, cl
stacgad on plastic for delivery to the DRMO. The concrata
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...ditional Analytical

Approximataly 25 additional samplas will be collacted and analyzed at an



-&/2T3g2 COST CI approximo.2lvy $250.00 per sampls as _ resul:t of this adcag
scove. Tals will resulc in added analytical subcontract costs of $8,250 .0¢
Summary and Recommendations
The recommendad path forward is as follows: ‘
Above Ground Tank Area
Complate D/R of tanks and apopurterances which was scarted tocav.
- Remove remaining metals contaminated soils in the tank area.
- Characterize remaining petrolium contaminatad soils for cdisposal.
- Remove all apparently contaminatad soils pased on odor and visual stainin
- Sample the area to document final conditicns.
- 3ackIill.
- Ra2stors the sits. .
Balance of Cast High Aresa
- Continue excavation of metals concaminated soils.
- Closely monitor quanticiss as axcavation prograsses.
- Communicate daily wich sita Navy personnel (ROICC & Znvironmenczl) on ara
being excavatad. ' '
- Process an additional CID (if necessary) to add additicnal cuancicias Tric
Lo axce22ding those currsncly authorized. )
Cost Summazy™
CID 034-003 Tank Removal $4,454.00
" 100 CY Petrolium Contaminatad soil $3,300.00
CID 024-004 150 CY additional Mecals Contaminarasd Soil $40,253.00
CID 034-00S Credit for backfill macarial -$3,500.00
Additional Analytical $6,250.00
Subtocal 555,537.0.
iditional F22 associziad with this change sxould zlso te adcded to ths arova
toczal
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PHOTOGRAPH 1
PHOTOGRAPH 2
PHOTOGRAPH 3

PHOTOGRAPH 4
PHOTOGRAPH 5
PHOTOGRAPH‘6
PHOTOGRAPH 7
PHOTOGRAPH 8
PHOTOGRAPH 9

PHOTOGRAPH 10
PHOTOGRAPH 11

PHOTOGRAPH 12

PHOTOGRAPH 13
PHOTOGRAPH 14
PHOTOGRAPH 1l5
PHOTOGRAPH 16

PHOTOGRAPH 17 -

PHOTOGRAPH 18

PHOTOGRAPH 19

PHOTOGRAPH 20

PHOTOGRAPH 21

PHOTOGRAPH 22

NSWC CRANE
SMWU 16/16

Interim Measures Report

INDEX

CONCRETE SUMP N/E OF BUILDING 146
CONCRETE SUMP S/W OF BUILDING 146

DISCHARGE POINT OFF-SITE S/E OF
BUILDING 146

DRAINAGE DITCH DRAINING OFF-SITE
SOUTH OF BUILDING 146

'EXAMPLE OF NETWORK DITCHES

COLLECTING SURFACE RUN-OFF
CONTINUATION OF DITCHES NETWORKING
TO DISCHARGE POINT OFF-SITE EAST OF
BUILDING 146

BUILDING SLAG DEPOSITS

WEST TO EAST RUNNING DITCH
DISCHARGE POINT

N/S DITCH EAST OF PERIMETER FENCE
S/E OF BUILDING 146

A CLOSE-UP OF ANOTHER SLAG DEPOSIT

OUTSIDE S/W CORNER OF PERIMETER
FENCE SLAG AND ASH PILES

S/W OF BUILDING 146 JUST OUTSIDE OF
THE SECURITY FENCE

DEPOSITED EMPTY CARTRIDGES
STAINED SOIL S/E OF BUILDING 146
FUEL TANKS SOUTH OF BUILDING 146
LINER PREPARATION

PROTECTING GROUND SURFACE FROM
POTENTIAL SLUDGE CONTAMINATION

PUMPING WATER FROM EAST SUMP AT
CAST HIGH EXPLOSIVES '

DIPPING SLUDGE FROM EAST SUMP AT
CAST HIGH EXPLOSIVES

LOADING ROLL-OFF EAST SUMP AT
CAST HIGH EXPLOSIVES

WEST SIDE SUMP AFTER PUMPING WATER
OUT, LOOKING NORTH (CENTER)

WEST SIDE SUMP AFTER PUMPING WATER
OUT, LOOKING NORTH (CENTER)

c2 . 02/24/97



PHOTOGRAPH 23
PHOTOGRAPH 24
PHOTOGRAPH 25

PHOTOGRAPH 26
PHOTOGRAPH 27
PHOTOGRAPH 28
PHOTOGRAPH 29
PHOTOGRAPH 30

NSWC CRANE
SMWU 16/16
Interim Measures Report

WEST SIDE SUMP AFTER PUMPING WATER
OUT, LOOKING NORTH (RIGHT)

REMOVING TANK FOUNDATIONS OF WEST
TANK . -

LOOKING N/W AT EXCAVATION WHERE FO
TANKS WERE REMOVED

SEEDED AND MULCHED
SEEDED AND MULCHED
SEEDED AND MULCHED
GRASS GROWING PROGRESS
GRASS GROWING PROGRESS

02/24/97




PHOTOGRAPH 2:
CONCRETE SUMP S/W OF BUILDING 146

NSWC CRANE
SMWU 16/16
Interim Measures Report C-4 02/24/97




PHOTOGRAPH 3:
DISCHARGE POINT OFF-SITE SOUTH/EAST OF BUILDING 146

PHOTOGRAPH 4:
DRAINAGE DITCH DRAINING OFF-SITE SOUTH OF BUILDING 146

NSWC CRANE
SMWU 16/16

Interim Measures Report C-5 02/24/97




PHOTOGRAPH 5:
EXAMPLE OF NETWORK DITCHES COLLECTING SURFACE RUN-OFF

PHOTOGRAPH 6:
. CONTINUATION OF DITCHES NETWORKING TO DISCHARGE POINT OFF-SITE EAST OF B. 146
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PHOTOGRAPH 7:
BUILDING SLAG DEPOSITS
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PHOTOGRAPH 8:
WEST TO EAST RUNNING DITCH DISCHARGE POINT
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PHOTOGRAPH 9:
N/S DITCH EAST OF PERIMETER FENCE S/E OF BUILDING 146

PHOTOGRAPH 10:
A CLOSE-UP OF ANOTHER SLAG DEPOSIT
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PHOTOGRAPH 11:
‘ QUTSIDE S/W CORNER OF PERIMETER FENCE SLAG AND ASH PILES
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PHOTOGRAPH 12:
. SLAG AND ASH PILE S/W OF BUILDING 146 JUST OUTSIDE OF THE SECURITY FENCE
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PHOTOGRAPH 13:
‘ DEPOSITED EMPTY CARTRIDGES

PHOTOGRAPH 14:
. STAINED SOIL S/E OF BUILDING 146
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PHOTOGRAPH 15:
FUEL TANK SOUTH OF BUILDING 146
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PHOTOGRAPH 16:
LINER PREPARATION
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PHOTOGRAPH 17:
PROTECTING GROUND SURFACE FROM POTENTIAL SLUDGE CONTAMINATION

PHOTOGRAPH 18:
PUMPING WATER FROM EAST SUMP AT CAST HIGH EXPLOSIVES
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; PHOTOGRAPH 19:
DIPPING SLUDGE FROM EAST SUMP AT CAST HIGH EXPLOSIVES

PHOTOGRAPH 20:
LOADING ROLL-OFF EAST SUMP AT CAST HIGH EXPLOSIVES
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PHOTOGRAPH 21:
WEST SIDE SUMP AFTER PUMPING WATER OUT, LOOKING NORTH (CENTER)

PHOTOGRAPH 22:
WEST SIDE SUMP AFTER PUMPING WATER OUT LOOKING NORTH (CENTER)
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PHOTOGRAPH 23:
WEST SIDE SUMP AFTER PUMPING WATER OUT, LOOKING NORTH (RIGHT)

PHOTOGRAPH 24:
. REMOVING TANK FOUNDATIONS OF WEST TANK
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PHOTOGRAPH 25:
LOOKING N/W AT EXCAVATION WHERE FO TANKS WERE REMOVED

PHOTOGRAPH 26:
. SEEDED AND MULCHED
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PHOTOGRAPH 27:
SEEDED AND MULCHED

PHOTOGRAPH 28: ‘
. SEEDED AND MULCHED
|
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PHOTOGRAPH 29:
GRASS GROWING PROGRESS

PHOTOGRAPH 30:
GRASS GROWING PROGRESS

NSWC CRANE
SMWU 16/16

Interim Measures Report C-18 02/24/97




