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EXECUTIVE SUMMARY

Voluntary Interim Measures were conducted at SWMU-16/16, the Cast High Explosivellncinerator Building
146 area, NSWC Crane~Srane, Indiana, ii71995 and 1996. The original objectives were to sample,
remove, and dispose of sludge from the east and west sumps; clean the sumps; excavate and remove the
slag/ash piles; sample the remaining soils; backfill; and restore the site. The work scope was later
expanded 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 petrolel,lm 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 treat~ent.

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 1M 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 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

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 (RFls) 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 (1M) 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, 1995c)
• 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 1M 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.
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2.1 SITE DESCRIPTION

2.0
SITE BACKGROUND

•

•

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 ShOWii
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.

2.1.1 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
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2.0 
SITE BACKGROUND 

2.1 SITE DESCRIPTION 

NSWC Crane consists of 62,463 acres located approximately 75 miles south of Indianapolis, Indiana, as 
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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 
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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 Cree~4,.- Boggs Creek c'SOltinues 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 
Groups, reportedly dip gently from the Cincinnati Arch to the Illinois 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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3.1 SITE CHARACTERIZATION

3.0
WORK EXECUTION·

•

••

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 collected 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 0 and lists the interim measures cleanup levels for soil analysis. Table 3-1, Sample
Summary, identifies all samples collected during this 1M, 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 0 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. OnOctober 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 2,60Cing/1 with
concentrations of metals below the cleanup levels. Sample 16/00-045 results also indicated
concentrations of metals below the cleanup levels.

3.1.3 Slag/Ash Pile Characterization

Scattered remnants of small ash and slag piles we!"p. 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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One sample (16/16-001) was collected from the east sump in June 1995 and analyzed for Appendix IX 
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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 (16/16-01 O) 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 
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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 mg/I with 
concentrations of metals below the cleanup levels. Sample 16/00-045 results also indicated 
concentrations of metals below the cleanup levels. 

3.1.3 Slag/Ash Pile Characterization 

Scattered remnants of small ash and slag piles werp. 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 cteanup 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 the2,4-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 (Fa) 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 Fa 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/1. .

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 0 and is organized by sample number.

3.2.1 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 West Sump

Sample 16/16-002 was analyzed for Appendix IX metals as discussed in Section 3.1.2. Table 3-2 ••
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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 the2,4-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 mgt\. . 

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 0 and is organized by sample number. 

3.2.1 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 West Sump 

Sample 16/16-002 was analyzed for Appendix IX metals as discussed in Section 3.1.2. Table 3-2 

NSWC CRANE 
SMWU 16/16 
Interim Measures Report 3-2 02/24/97 

e 

e. 



•

•

•

:"r'

~. " "",~, ':.

provides the characterization sample results. The contaminated 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. .,

.' ,

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
activities ceased and additional samples were collected. The subsequent sample results (16/JO-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-oft 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 oftrichloroethene. 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 leport. 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-oft boxes fo~~
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 results (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 1M 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.

3.2.4 Above Ground Storage Tanks

Removal of three ASTs and associated piping, steel framing, and concrete foundations was added to the
scope of the 1M 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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provides the characterization sample results. The contaminated 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. -, 

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 
activities ceased and additional samples were collected. The subsequent sample results (16/JO-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 oftrichloroethene. 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 Jeport. 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 fo~~ 
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 results (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 1M 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. 

3.2.4 Above Ground Storage Tanks 

Removal of three ASTs and associated piping, steel framing, and concrete foundations was added to the 
scope of the 1M 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:;:lowing 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. .

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, mulched and subsequently monitored to ensure
establishment of adequate ground cover to prevent erosion. Adequate groun.d 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.

3.4 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.

3.4.1 East Sump

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

. (0008) 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 West Sump

On November 7, 1995, during remediation activities, characterization samples were collected from the roll-
off boxes used to containerize the sludge (16/16-067 and -068). These results were used to determine
waste disposal classifications as well ~s treatment requirements, if necessary. Samples 16/16-067 and -
068 were both analyzed for TCLP metals, volatiles, and disposal parameters of pH, f1ashpoint, and
reactiVity. The lead levels were at 89 mg/I TCLP and 173 mg/I TCLP, respectively. Trichloroethene was
detected at 23mg/1 and 80 mg/I TCLP in the same samples. These levels were above the toxicity
characteristic levels of 5 mg/L lead and .5 mg/I trichloroethene and required disposal by incineration as a
waste class 0040 and 0008, per 40 CFR 261. Three roll-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, Illinois.

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 0040) was transported by Tri-State Motor Transit Company on April 15, 1996, to Excel
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The soils and gravel beneath the ASTs were contaminated with petroleum products based on sample
16/16-0~9 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,Jor disposal.

• .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-oft 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 sludge 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.·J·~t~t ,~~,Je

'\
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TABLE 3.,1
SAMPLE COLLECTION SUMMARY

Sample No. Media Tvpe Sample Date Anal'lsis Location
16/16-001 SOIL WASTE CHAR. 06/29/95 6010 APPENDIX IX)METALS E Sump
16/16-002 SOIL WASTE CHAR· 06/29/95 6010 APPENDIX IX)METALS WSump
16/16-003 SQIL WASTE CHAR. 06/29/95· 6010 APPENDIX IX)METALS W side surface composite
16/16-004 SOIL WASTE CHAR. 06/29/95 APPE~JDIx.JX S Side surface composite
16/16-005 SOIL TNT/RDX 07112/95 FIELD SCREENING E S'Jmp
16/16-006 SOIL TNT/RDX 07113/95 FIELD SCREENING WSump
16/16-007 SOIL TNT/RDX 07113/95 FIELD SCREENING W side surface composite
16/16-008 SOIL TNT/RDX 07113/95 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 WSump
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 8240,8010,8330,601 OA, 7471 E Side Culvert surface soil
16/16-014 SOIL WASTE CHAR. 08/30/95 8240,8010,8330,6010A,7471 South side east
16/16-015 SOIL WASTE CHAR. 08/30/95 8240,8010,8330,6010A,7471 South side south
16/16-016 SOIL WASTE CHAR. 08/30/95 8240,8010,8330,601 OA, 7471 South side west
16/16-017 SOIL WASTE CHAR. 08/30/95 8240,8010,8330,601 OA, 7471 West side ditch
16/16-018 SOIL WASTE CHAR. D 08/30/95 8240,8010,8330,601 OA, 7471 West side ditch
16/16-019 SOIL WASTE CHAR. 08/30/95 8240,8010,8330,601 OA, 7471 North side west
16/16-020 SOIL WASTE CHAR. 08/30/95 8240,R01 0,8330,601 OA, 7471 North side center
16/16-021 SOIL WASTE CHAR. M 08/30/95 8240,8010,8330,601 OA, 7471 North side center
16/16-RB8 LIQUID EQUIP. RINSATE 10/11/95 8240,8330,200SERIES taken w samples 22-38
16/16-022 SOIL CONFIRMATORY 10/13/95 APPENDIX IX,8330,8260· 6" to l' below surface
16/16-023 SOIL CONFIRMATORY 10/13/95 APPENDIX IX,8330,8260· 6" to l' below surface
16/16-024 SOIL CONFIRMATORY 10/13/95 APPENDIX IX,8330,8260· 6" to l' below surface
16/16-025 SOIL CONFIRMATORY 10/13/95 APPENDIX IX,8330,8260· 6" to l' below surface
16/16-026 SOIL CONFIRMATORY D 10/13/95 APPENDIX IX,8330,8260· 6" to l' below surface
16/16-027 SOIL CONFIRMATORY 10/13/95 APPENDIX IX,8330,8260· 6" to l' below surface
16/16-028 SOIL CONFIRMATORY 10/13/95 APPENDIX IX,8330,8260· 6" to l' below surface
16/16-029 SOIL CONFIRMATORY 10/13/95 APPENDIX IX,8330,8260· 6" to l' below surface
16/16-030 SOIL CONFIRMATORY 10/13/95 APPENDIX IX,8330,8260· 6" to l' below surface
16/16-031 SOIL CONFIRMATORY 10/13/95 APPENDIX IX,8330,8260· 6" to l' below surface
16/16-032 SOIL CONFIRMATORY 10/13/95 APPENDIX IX,8330,8260· 6" to l' below surface
16/16-033 SOIL CONFIRMATORY 10/13/95 APPENDIX IX,8330,8260· 6" to l' below surface
16/16-034 SOIL CONFIRMATORY 10/13/95 APPENDIX IX,8330,8260· 6" to l' below surface
16/16-035 SOIL CONFIRMATORY 10/13/95 APPENDIX IX,8330,8260· 6" to l' below surface
16/16-036 SOIL CONFIRMATORY 10/13/95 APPENDIX IX,8330,8260· 6" to l' below surface
16/16-037 SOIL CONFIRMATORY 10/13/95 APPENDIX IX,8330,8260· 6" to l' below surface
16/16-038 SOIL CONFIRMATORY D 10/13/95 APPENDIX IX,8330,8260· 6" to l' below surface
16/16-039 SOIL WASTE CHAR. 10/13/95 8020,8270,8080 FO Tk surface soil
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/f6-043 LIQUID WASTE CHAR. 10/17/95 RCRA REQUIRMENTS Sump South 16/16
16/16-044 SLUDG WASTE CHAR. 10/18/95 8080 F 0 TK Sludge
16/16-045 LIQUID WASTE CHAR. 10/19/95 6010A, 7470 South Sumpl replaces 43
16/16-RB10 LIQUID EQUIP. RINSATE 10/19/95 601 OA, 7470,8260·,353.3,8330 taken w samples 46-62
16/16-046 SOIL CONFIRMATORY 10/19/95 6010,8330,7471,8260·,8080 E Side, 6" to l' below surface
16/16-047 SOIL CONFIRMATORY 10/19/95 6010,8330,7471,8260·,8080 E Side, 6" to l' below surface
16/16-048 SOIL· CONF,IRMATORY 10/19/95 6010,8330,7471,8260·,8080 E Side, 6" to l' below surface
16/16-049 SOIL CONFIRMATORY 10/19/95 6010,8330,7471,8260·,8080 E Side, 6" to l' below surface
16/16-050 SOIL CONFI RMATORY 10/19/95 6010,8330,7471,8260·,8080 E Side, 6" to l' below surface
16/16-051 SOIL. CONlrlRMATORY 10/19/95 6010,8330,7471,8260·,8080 E Side, 6" to l' below surface
16/16-052' SOIL CONFIRMATORY D 10/19/95 6010,8330,7471,8260·,8080 E Side, 6" to l' below surface
16/16-053 SOIL CONFIRMATORY 10/19/95 6010,8330,7471,8260·,8080 E Side, 6" to l' below surface
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TABLE 3.,1 
SAMPLE COLLECTION SUMMARY 

Sample No. Media 
16/16-001 SOIL 
16/16-002 SOIL 
16/16-003 SQIL 
16/16-004 SOIL 
16/16-005 SOIL 
16/16-006 SOIL 
16/16-007 SOIL 
16/16-008 SOIL 
16/16-009 SOIL 
16/16-010 SOIL 
16/16-011 SOIL 
16/16-012 SOIL 
16/16-013 . SOIL 
16/16-014 SOIL 
16/16-015 SOIL 
16/16-016 SOIL 
16/16-017 SOIL 
16/16-018 SOIL 
16/16-019 SOIL 
16/16-020 SOIL 
16/16-021 SOIL 
16/16-RB8 LIQUID 
16/16-022 SOIL 
16/16-023 SOIL 
16/16-024 SOIL 
16/16-025 SOIL 
16/16-026 SOIL 
16/16-027 SOIL 
16/16-028 SOIL 
16/16-029 SOIL 
16/16-030 SOIL 
16/16-031 SOIL 
16/16-032 SOIL 
16/16-033 SOIL 
16/16-034 SOIL 
16/16-035 SOIL 
16/16-036 SOIL 
16/16-037 SOIL 
16/16-038 SOIL 
16/16-039 SOIL 
16/16-040 LIQUID 
16/16-TB5 LIQUID 
16/16-041 SOIL 
16/16-042 SLUDG 
16/f6-043 LIQUID 
16/16-044 SLUDG 
16/16-045 LIQUID 
16/16-RB10 LIQUID 
16/16-046 SOIL 
16/16-047 SOIL 
16/16-048 SOIL· 
16/16-049 SOIL 
16/16-050 SOIL 
16/16-051 SOIL. 
16/16-052' SOIL 
16/16-053 SOIL 

NSWC CRANE 
SMWU 16/16 

Type 
WASTE CHAR. 
WASTE CHAR· 
WASTE CHAR. 
WASTE CHAR. 
TNT/RDX 
TNT/RDX 
TNT/RDX 
TNT/RDX 
PCB 
PCB 
PCB 
PCB 
WASTE CHAR. 
WASTE CHAR. 
WASTE CHAR. 
WASTE CHAR. 
WASTE CHAR. 
WASTE CHAR. 
WASTE CHAR. 
WASTE CHAR. 
WASTE CHAR. 
EQUIP. RINSATE 
CONFIRMATORY 
CONFIRMATORY 
CONFIRMATORY 
CONFIRMATORY 
CONFIRMATORY 
CONFIRMATORY 
CONFIRMATORY 
CONFIRMATORY 
CONFIRMATORY 
CONFIRMATORY 
CONFIRMATORY 
CONFIRMATORY 
CONFIRMATORY 
CONFIRMATORY 
CONFIRMATORY 
CONFIRMATORY 
CONFIRMATORY 
WASTE CHAR. 
CONFIRMATORY 
TRIP BLANK 
PCB 
WASTE CHAR. 
WASTE CHAR. 
WASTE CHAR. 
WASTE CHAR. 
EQUIP. RINSATE 
CONFIRMATORY 
CONFIRMATORY 
CONF.IRMATORY 
CONFIRMATORY 
CONFI RMATORY 
CON~IRMATORY 

CONFIRMATORY 
CONFIRMATORY 

Interim Measures Report 

Sample Date Analysis 
06/29/95 6010(APPENDIX IX)METALS 
06/29/95 6010(APPENDIX IX)METALS 
06/29/95 . 601G(APPENDIX IX)METALS 
06/29/95 APPE~JDIx.JX 

07112/95 FIELD SCREENING 
07113/95 FIELD SCREENING 
07113/95 FIELD SCREENING 
07113/95 FIELD SCREENING 
07/13/95 FIELD SCREENING 
07/13/95 FIELD SCREENING 
07/13/95 FIELD SCREENING 
07/13/95 FIELD SCREENING 
08/30/95 8240,8010,8330,601 OA, 7471 
08/30/95 8240.8010,8330.6010A,7471 
08/30/95 8240,8010,8330,6010A,7471 
08/30/95 8240,8010,8330,601 OA, 7471 
08/30/95 8240,8010,8330,601 OA, 7471 

D 08/30/95 8240,8010,8330,601 OA, 7471 
08/30/95 8240,8010,8330,601 OA, 7471 
08/30/95 8240,R01 0,8330,601 OA, 7471 

M 08/30/95 8240,8010,8330,601 OA, 7471 
10/11/95 8240,8330,200SERIES 
10/13/95 APPENDIX IX,8330,8260· 
10/13/95 APPENDIX IX,8330,8260· 
10/13/95 APPENDIX IX,8330,8260· 
10/13/95 APPENDIX IX,8330,8260· 

D 10/13/95 APPENDIX IX,8330,8260· 
10/13/95 APPENDIX IX,8330,8260· 
10/13/95 APPENDIX IX,8330,8260· 
10/13/95 APPENDIX IX,8330,8260· 
10/13/95 APPENDIX IX,8330,8260· 
10/13/95 APPENDIX IX,8330,8260· 
10/13/95 APPENDIX IX,8330,8260· 
10/13/95 APPENDIX IX,8330,8260· 
10/13/95 APPENDIX IX,8330,8260· 
10/13/95 APPENDIX IX,8330,8260· 
10/13/95 APPENDIX IX,8330,8260· 
10/13/95 APPENDIX IX,8330,8260· 

D 10/13/95 APPENDIX IX,8330,8260· 
10/13/95 8020,8270,8080 
10/13/95 8260·,8080,6010,7470,8330,353.3 
10/13/95 8240 
10/13/95 FIELD SCREENING 
10/16/95 RCRA REQUIRMENTS 
10/17/95 RCRA REQUIRMENTS 
10/18/95 8080 
10/19/95 6010A, 7470 
10/19/95 601 OA, 7470,8260·,353.3,8330 
10/19/95 6010,8330,7471,8260·,8080 
10/19/95 6010,8330,7471,8260·,8080 
10/19/95 6010,8330,7471,8260·,8080 
10/19/95 6010,8330,7471,8260·,8080 
10/19/95 6010,8330,7471,8260·,8080 
10/19/95 6010,8330,7471,8260"',8080 

D 10/19/95 6010,8330,7471,8260·,8080 
10/19/95 6010,8330,7471,8260"',8080 

3-7 

Location 
E Sump 
WSum~ 

W side surface composite 
S Side surface composite 
E S'~mp 
WSump 
W side surface composite 
S Side surface composite 
E Sump 
WSump 
W side surface composite 
S Side surface composite 
E Side Culvert surface soil 
South side east 
South side south 
South side west 
West side ditch 
West side ditch 
North side west 
North side center 
North side center 
taken w samples 22-38 
6" to l' below surface 
6" to l' below surface 
6" to l' below surface 
6" to l' below surface 
6" to l' below surface 
6" to l' below surface 
6" to l' below surface 
6" to l' below surface 
6" to l' below surface 
6" to l' below surface 
6" to l' below surface 
6" to l' below surface 
6" to l' below surface 
6" to l' below surface 
6" to l' below surface 
6" to l' below surface 
6" to l' below surface 
FO Tk surface soil 
E Sump rinse water 
taken w samples 39 & 40 

South Sump 
Sump South 16/16 
F 0 TK Sludge 
South Sumpl replaces 43 
taken w sam£les 46-62 
E Side, 6" to l' below surface 
E Side, 6" to l' below surface 
E Side, 6" to l' below surface 
E Side, 6" to l' below surface 
E Side, 6" to l' below surface 
E Side, 6" to l' below surface 
E Side, 6" to l' below surface 
E Side, 6" to l' below surface 

02/24/97 



TABLE 3-1
SAMPLE COLLECTION SUMMARY

Sample No. Media Type Sample Date Analysis Location
16/16-054 SOIL CONFIRMATORY 10/19/95 6010,8330,7471,8260·,8080 E Side, 6" to " beIow:&
16/16-055 SOIL CONFIRMATORY 10/19/95 6010,8330,7471,8260·,8080 E Side, 6" to l' below '2
16/16-056 SOIL CONFIRMATORY 10/19/95 6010,8330,7471,8260*,8080 E Side, 6" to l' below s e
16/16-057 SOIL CONFIRMATORY 10/19/95. 6010,9330,7471,8260·,8080 E Side, 6" to l' below surface
16/16-058 SOIL CONFIRMATORY 10/19/95 6010,8330,7471,8260·,8080 E Side, 6" to l' below surface
16/16-059 SOIL CONFIRMATORY 10/19/95 6010,8330,7471,8260·,8080 E Side, 6" to l' below surface
16/16-060 SOIL CONFIRMATORY 10/19/95 6010,8330,7471,8260·,8080 E Side, 6" to l' below surface
16/16-061 SOIL CONFIRMATORY 10/19/95 6010,8330,7471,8260*,8080 E Side, 6" to l' below surface
16/16-062 SOIL CONFIRMATORY D 10/19/95 6010,8330,7471,8260*,8080 E Side, 6" to l' 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 l' below surface
16/16-066 SOIL CONFIRMATORY 10/19/95 6010.8330,7471,8260·,8080 E Side, 6" to l' 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, l' to 18" down
16/16-24A SOIL CONFIRMATORY 10/25/95 8260·,8080,7471,8330 Resample, l' to 18" down
16/16-25A SOIL CONFIRMATORY 10/25/95 8260·,8080,7471,8330 Resample, l' to 18" down
16/16-26A SOIL CONFIRMATORY D 10/25/95 8260·,8080,7471,8330 Resample, l' to 18" down:
16/16-27A SOIL CONFIRMATORY 10/25/95 8260·,8080,7471,8330 Resample, l' to 18" down
16/16-28A SOIL CONFIRMATORY 10/25/95 8260·,8080,7471,8330 Resample, l' to 18" down
16/16-29A SOIL CONFIRMATORY 10/25/95 8260·,8080,7471,8330 Resample, l' to 18" down
16/16-30A SOIL CONFIRMATORY 10/25/95 8260·,8080,7471,8330 Resample, l' to 18" down
16/16-32A SOIL CONFIRMATORY 10/25/95 8260·,8080,7471,8330 Resample, l' to 18" down
16/16-33A SOIL CONFIRMATORY 10/25/95 8260·,8080,7471,8330 Resample, l' to 18" down
16/16-34A SOIL CONFIRMATORY 10/25/95 8260*,8080,7471,8330 Resample, l' to 18" down
16/16-35A SOIL CONFIRMATORY 10/25/95 8260·,8080,7471,8330 Resample, l' to 18" down
16/16-36A SOIL CONFIRMATORY 10/25/95 8260*,8080,7471,8330 Resample, l' to 18" down
16/16-37A SOIL CONFIRMATORY. 10/25/95 8260·,8080,7471,8330 Resample, l' to 18" dow'"
16/16-38A SOIL CONFIRMATORY D 10/25/95 8260·,8080,7471 ,8330 Resample, 1'to 1B"-=
16/16-067 SOIL WASTE CHAR. 11/07/95 RCRAlTCLP Roll-off II from west s -
16/16-068 SOIL WASTE CHAR. 11/07/95 RCRAlTCLP Roll-off II from west su
16/16-069 LIQUID WASTE CHAR. 12/19/95 8240 West sump
16/16-070 LIQUID CONFIRMATORY M 02/06/96 APPENDIX IX WS Rinse H2O
16/16-071 SOIL CONFIRMATORY 02/07/96 8310/8020 Under FO Tks
16/16-072 SOIL CONFIRMATORY M 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 APPENDIX IX Outside fence east
16/16-075 SOIL CONFIRMATORY 02/07/96 APPENDIX IX Outside fence SSW
16/16-076 SOIL CONFIRMATORY D 02/07/96 APPENDIX IX Outside fence SSW
16/16-077 SOIL CONFIRMATORY 02/07/96 APPENDIX IX Outside fence W
16/16-078 SOIL CONFIRMATORY 02/07/96 APPENDIX IX Outside fence NW

16/16-TB09 LIQUID TRIP BLANK 02/08/96 8240 taken w samples 70-78
16/16-TB10 LIQUID TRIP BLANK 02/08/96 8240 taken w samples 70-78
16/16-TB11 LIQUID TRIP BLANK 02/08/96 8240 taken w samples 70-78
16/16-079 LIQUID WASTE CHAR. 02/08/96 8240 Drummed Sumpwater
16/16-080 LIQUID WASTE CHAR. 02/08/96 8240 Drummed Sumpwater
16/16-081 LIQUID WASTE CHAR. 02/08/96 8240 Drummed Sumpwater
16/16-082 LIQUID WASTE CHAR. 02/08/96 8240 Drummed Sumpwater
16/16-083 LIQUID WASTE CHAR. 02/08/96 8240 Drummed Rinsewater
16/16-084 LIQUID WASTE CHAR. 02/08/96 8240 Drummed Rinsewater

16/16-TB12 LIQUID WASTE CHAR. 02/08/96 8240 Taken w/ Drummed material
16/16-44A SOIL WASTE CHAR. 02/08/96 RCRAlTCLP FO Tank Sludqe

• Method 8240 originally requested on chain of custody. Lab performed volatiles by method 8260 with verbal approval.
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TYPE:

SAMPLE DATE:

~~W~Ji4i~- :,;~ ~~~"A~'~) ,

"'f!!'\;;'r;1:~~;~¢';~'!r'¥; .',:''1'

SWMU 16/1~ C~~f.~tterization Samples
Analytical" Results Summary

16116-001 Q ',161,16,002. Q 16116-D03 Q ••.16/16:004 Q 16/16-005 Q 16/16-D06 Q 16/16-007 Q 16/16-008 Q

6129195, 6/29/95 6129/95 6/29/95 7/13195 7/13/95 7/13/95 7/13195
SOIL SOIL SOIL SOIL Field screen Field screen Field screen Field screen

ESump WSump WSide S Side ESump WSump West Side South Side
(16/16-001) (16/16,002) (16/16-D03) (16116-D04)

uolko ualko uolko uolko

408.000 548,000 U 20,700
18,900 36,300 1.700 24,200

8,160,000 11,100,000 70,200 4,150,000
U 650 230 300

74,200 200,000 U 5,300

92,200 142,000 7.700 92.400
2,600 6,600 U 7,500

10,000,000 13,100,000 50,000 13,800,000
47,700,000 44,800,000 79,800 2,800,000

3,500 13,300 U 420
58,500 104,000 3,100 155,000

U 1.300 U U
2,100 6,900 U U

U U U 6,600
U U 5,900 U

142,000,000 158,000,000 124,000 280,000,000
117,000 170,000 U 303,000

0.5 -1.5 ppm < 0.5 ppm < 0.5 ppm < 0.5 ppm
< 0.5 oom < 0.5 oom < 0.5 oom 0.5 - 1.5 ppm

31,000
970

400
39,000

940,000

390,000

500,000
23,000

550,000

390,000

100
2,900,000

1,600,000

5,500,000

NA

47,000,000
23,000,000

CLEANUP
LEVEL uolko

LOCATION:

Nickel
Mercurv

Zinc

Selenium

Copper

Silver

Lead

Chromium

Lithium

Vanadium
Thallium

HMX

Bervllium

Tin

Barium

TNT

Arsenic

RDX

Antimony

Cobalt

COMPOUND

Cadmium

SAMPLEft'."

PCB
2,4-DNT 78,000

•
Benzene
Chlorobenzene
l,1-Dichloroethene
cis-l,2-Dichloroethene
trans-l,2-Dichloroelhene
Ethylbenzene
Methvlene Chloride
Toluene

2.700
300,000

70

620,000
58,000
22,000

280,000
1,1,1-Trichloroethane 300,000
1,1,2-Trichloroethane 2,900
Trichloroethene 14,000
Vinyl Chloride 9.7
Total Xylene 99,000
Tertachloroethene 22,000

Anthracene 1,900
Phenanthrene 660
pyrene 1.200,000
4-Methylphenol
2,4-0initrotoluene 78,000

Aldrin 50
beta-BHC 4.02
Heptachlor 190
Heptachlor Eooxide 94
2,4-D 390,000
Silvex 110

Corrosivil\l (as oH) I
Flashooint
Reactive Cvanide I
Reactive Sulfide
Paint Filter I

•
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I 
COMPOUND 

SAMPLEft 
SAMPLE DATE: 

TYPE: 
LOCATION: 

CLEANUP 
LEVEL ug/kg 

Antimony 31,000 
Arsenic 970 
Barium 5,500,000 
Beryllium 400 
Cadmium 39,000 
Chromium 940,000 
Cobalt 100 
Copper 2,900,000 
Lead 500,000 
Mercury 23,000 
Nickel 1,600,000 
Selenium 390,000 
Silver 390,000 
Thallium NA 
Vanadium 550,000 
Zinc 23,000,000 
Tin 47,000,000 
Lithium 

HMX 
TNT 
RDX 
PCB 
2,4-DNT 78,000 

Benzene 2,700 
Chlorobenzene 300,000 
l,l-Dichloroethene 70 
cis-l,2-Dichloroethene 
trans-1 ,2-Dichloroethene 620,000 
Ethylbenzene 58,000 
Methylene Chloride 22,000 
Toluene 280,000 
1 , 1, 1-T richloroetl1ane 300,000 
1,1,2-Trichloroethane 2,900 
Trichloroethene 14,000 
Vinyl Chloride 9.7 
Total Xylene 99,000 
Tertachloroethene 22,000 

Anthracene 1,900 
Phenanthrene 660 
Pyrene 1,200,000 
4-Methylphenol 
2,4-Dinitrotoluene 78,000 

Aldrin 
beta-BHC 
Heptachlor 
Heptachlor Epoxide 
2,4-D 
Sil\lex 

Corrosi\lity (as pH) 
Flashpeint 
Reacti\le Cyanide 
Reactive Sulfide 
Paint Filter 

NSWC CRANE 
SMWU 16/16 

50 
4.02 
190 
94 

390,000 
110 
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16116-001 
6/29/95, 
SOIL 

ESump 

uglkg 

408.000 
18,900 

8,160,000 

74,200 
92,200 

2,600 
10,000,000 
47,700,000 

3,500 
58,500 

2,100 

142,000,000 
117,000 

a ',161,16,002. a 16116-D03 a .• . 16/16:004 01 16116-005 a 16/16-D06 a 16/16-007 a 16/16-008 101 
6129/95 6129/95 6129/95 I 7/13195 7/13/95 7/13/95 7/13195 I I 
SOIL SOIL SOIL I Field screen Field screen Field screen Field screen I I 

WSump WSide S Side ESump WSump West Side South Side 
(16/16-001) (16/16-D02) (16/16-D03) (16116-D04) 

ug/kg ug/kg ug/kg 

548,000 U 20,700 
36,300 1}00 24,200 

11,100,000 70,200 4,150,000 
U 650 230 300 

200,000 U 5,300 
142,000 7.700 92,400 

6,600 U 7,500 
13,100,000 50,000 13,800,000 
44,800,000 79,800 2,800,000 

13,300 U 420 
104,000 3,100 155,000 

U 1,300 U U 
6,900 U U 

U U U 6,600 
U U 5,900 U 

158,000,000 124,000 280,000,000 
170,000 U 303,000 

0.5 -1.5 ppm < 0.5JlIl.m < 0.5 ppm < 0.5 ppm 
< 0.5 ppm < 0.5 ppm < 0.5 ppm 0.5 - 1.5 ppm 

I 

3-9 02/24/97 



TABLE 3-2
SWMU 16/16 Characterization Samples

Analytical Results Summary

SAMPLE II 16/16-009 Q 16/16-010 Q 16/16-011 Q 16/16-012

SAMPLE DATE: 7/13195 7/13195 7/13/95 7/13195

TYPE: Field screen Field screen Field screen Field screen
LOCATION:

ESumo W Sump' WestSide South Side

COMPOUND CLEANUP (16/16-001) (16116-002) (16/16-003) (16116-004)
LEVEL uglkg

Antimonv
Arsenic
Barium
Bervllium
Cadmium
Chromium
Cobalt
Coooer
Lead
Mercurv
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc
Tin
Lithium

HMX
TNT
RDX
PCB
2,4-DNT

31.000
970

5.500.000
400

39.000
940.000

100
2,900.000

sao,ooo
23.000

1,600,000
390.000
390,000

NA
550.000

23,000,000
47,000,000

78.000
< 0.5 oom < 0.5 oom < 0.5 oom < 0.5 pom

Q 16/16-013 Q 16116-014 Q 16/16-015 Q 16/16-.
8130195 ·8/30/95 8130195 813019.

SOIL SOIL SOIL SOIL
E Side S Side S Side
Culvert S Side East South Wesl

ualka ualka ualkg ualka

32,200 N U 12,100 N 173,000 N
3,600 U 1,300 4,300

1,130,000 W 85,400 W 409,000 N 1,690,000 N"
690 690 490 430

7,600 N 1100 N 2,900 N 24,700 N
27,600 N 13,600 N 11,800 N 19,000 N
4,900 5,500 4,600 3,900

1.130,000 • 35,900 • 231,000 • 7.030.000 •
2,360.000 • 73.500 • 937,000 • 28.000.000 •

310 U U 150
22.400 • 88,900 • 151,000 • 66,900 •

U U U U
U U U 2,700
U U U U

17,600 11,500 9,500 13,300
10.800,000 • 286,000 • 2,550,000 • 10,100.000 •

U U U 34,200
U U U U

U U U U
U U U U
U U U U
U U U U
U U U U

VOf:AJ1lE'ORGANlCS::::"""::'" .
Benzene 2.700
Chlarobenzene 300.000
1,1-Dichloroethene 70
cis-l,2-Dichloroethene

Toluene 280,000
1,1,1-Trichloroethane 300,000

"'tr7'a~ns:..::-"'l,:.::2-:::D:::iC::.,h_lo.,.ro,...e_th_e_ne-+ 6.;20?;:00~0t-----+-+-----+-+-----+-+-----t-'+----r-t-----1r-t-----1r-t-----_.Jthvlbenzene 58,000
Methylene Chloride 22,000

1,1,2-Trichloroethane 2,900
Trichloroethene 14,000 U U U 2,3 J
Vinyl Chloride 9.7
Total Xvlene 99,000
Tertachloroethene 22.000 U u U u

Anthracene 1,900
Phenanthrene 660
IPvrene 1,200,000
4-Methvlohenol
2,4-Dinitrotoluene 78,000

Aldrin 50
beta-BHC 4.02
Heptachlor 190
Heotachlor Eoaxide 94
2,4-0 390,000
Silvex 110

Corrosivity <as pH)
Flashoaint
Reactive Cyanide
Reactive Sulfide
Paint Filter

•
NSWC CRANE
SMWU 16/16
Interim Measures .~eport 3-10 02/24/97

ISAMPLEII 
I~MPLE DATE: 
ITYPE: 
I LOCATION 

COMPOUND r;L.:P"JUD 

LEVEL ua/ka 
IMFr~f~:::::}}:}:: : :e:::::}:}:}}::::::}=;::}:;:::::::}: 

IAntimony 31.000 

It-~nic 970 
Barium 5,500.000 
I Beryllium 40( 

ICadmium 39,OO( 
Irh 940.000 
Cobalt 100 
Copper 2,900.000 

~ sao,ooo 
I Mercury 23.00C 
INickel l,600,OOe 
~elenium 390,OOC 

~ 390,000 
Thallium NA 
Vanadium 550,000 
Zinc nnnnr 
~ 47,000000 
[hiIt1itJrn 

·.:.e:::::::::: 

IHMX 
ITNT 
IRDX 
IPCB 
L2,~-DNT 78,OOe 
IYOfA' .:.::::::::,:"",:,:,,;:;,,:::,:::::,:}:::::::;;, 
~ne 2.70e 

I 300.000 
1,1 70 
cis-1 i 
trans-1,2-1 620,000 

58,000 
I Methylene Chloride 22.00 
I Toluene 280,000 
11,1,1-1 300,000 
11,1 2,900 

14,000 
IVinyl Chloride 9,7 
IT alai Xylene 99,000 

2; 00 

1,900 
SSC 

I Pvrene l,2oo,OOC 

12,4-['\i":" 78,OOe 

IAldrin 50 
Ibeta-BHC 4. 

19C 
r Epoxide 94 

12,4-0 390.00C 
ISilvex 1H 

CorrosM!y (as pH) 
Flashpoint 

I Reactive Cyanide 
I Reactive Sulfide 
I Paint Filter 

NSWC CRANE 
SMWU 16/16 
Interim Measures .~eport 

TABLE 3-2 
SWMU 16/16 Characterization Samples 

Analytical Results Summary 

16/16-009 IQ 16/16-010 16/16-011 IQ ~:O12 IQ 16/16-013 

7/13195 7/13195 7/13/95 7/13195 8130/95 

I Field screen I Field screen I Field screen Field screen I SOIl 

ESump WSumo WestSide South Side I~~~~~ 
(16/16-001) 1\ 16116-002) (16/16-003) (16116-004) 

va/ka 

-- - -- -- . 32,206 

-- -- -- -- 3,600 

-- - -- -- 1,130,000 

-- -- -- -- 690 

- -- -- -- T600 
- -- -- -- 27,600 

-- -- - - 4,900 

- -- -- -- 1,130,000 

- -- -- - 2.360,000 

-- -- -- - 310 

-- -- -- - 22,400 

-- -- - --
- -- -- -
-- -- - -
-- -- -- - 17,600 

- -- -- -- 110]00000 
-- -- -- -
-- -- -- --

- -- -- -
-- -- -- -
-- -- -- --

1< 0.5 ppm 1< 0.5 ppm 1< 0.5 ppm i< 0.5 ppm 

-- -- -- --

-- -- -- -- -
-- -- -- -- --
-- -- -- - -
-- -- -- -- --
-- -- - -- -
-- -- -- -- -
- -- - -- -
-- -- -- -- --
-- -- - -- --
-- -- -- - --
-- -- -- --
-- -- -- -- -
- -- -- -- --
-- -- -- - T 

- - -- - --
-- - -- -- --
-- -- - - -
- -- -- - --
-- - -- - -
- -- -- - -
- - -- -- --
-- -- - -- -
- -- -- -
- -- - - -
- -- -- -- --

-- -- -- -- -
-- -- -- -- -
-- - -- - --
-- -- -- - --
- -- -- -- --

3-10 

IQ '-6116-014 IQ 16116~01i IQ -·8/30/95 8130195 
SOil SOIL 

Is Side Eas: ~:~~: ~S~~~ 
I -

ua/ka ug/kg ug/kg 

fN Iu 12,10( IN 173,OO( IN 

l.LL 1,30( 4,30C 
Iw 85.4( ,W 409.00( IN 1,690,00( iN" 

69( 490 430 
fN 110( N 2,90( IN 24,700 IN 
[N 13.6( ~ 11,80( IN 19,000 IN 

5,50( .4,600 3,900 
35,90( 231,00( 7,030,000 
73:50( 937,000 ?A,nm nnr 

U U @ 
88,900 151,000 66,90C 

u ll.! !U U 
U U U 2,700 
U IU U U 

11,500 9,500 13,300 
286:ooe 2,550,000 110~00.0()Q 

U U U 34,200 
U U U U 

U U IU U 
0 U ll.!' Iu 
U U U U 

Iu IU U 
0 U l.LL 

-- -- --
-- - --
-- -- --
-- -- -
-- -- -- • - --

----- - -
-- -- --
-- -- -
-- -- --

0 U 2,3 J 
-- -- --
- -- --

0 U U 

-- - --
-- - --
-- -- --
- -- --
-- - --

-- -- --
-- -- -
-- - --
-- .- --
-- -- --
-- -- --

-- -- --
-- -- -
-- - --
-- - --
-- -- --

• 
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Arsenic 970

Lithium

Thallium NA

16/16-017 a 16/16:018, a I 16/16-019 La 16/16-020 a 16/16-039 a 16/16-042 a 16/16-043 a
8130195 8130/95'" I 8/30/95' \' i '8/30/95 10/13195 10/16195 10/17195

SOIL SOIL I SOIL I SOIL SOIL Sludge Liauid (ug/ll
WSide N Side
Ditch W Side Ditch N Side West Center Under FO Tk, W, Sump W, Sump

ua/ka ua/kg ua/ka ua/kQ ug/kg
TCLP metals (ug/LI

401,000 N 183,000 N 61,600 N 6500 N
27,800 27,500 2,000 1,700 U

7,370,000 N" 4,520,000 N" 1,700,000 N" 191,000 N· 756
140 120 550 620

31,600 N 23,100 N 2900 N 3600 N U
142,000 N 124,000 N 21,000 N 12,100 N U

2,100 4,300 7.300 7,400
142,000,000 • 67,600,000 • 2,520,000 • 8,740,000 •
20,000,000 • 17,700,000 • 922,000· 857,000 • 1390

90 120 650 U U
361,000 • 213,000 • 21,700 • 19,100 •

7,700 N U U U U
8,500 4,900 U U U

U U U U
3,900 4,600 11,800 10,800

156,000,000 • 115,000.000 • 16,200,000 • 6,910,000 •
107,000 99,700 U U

U U U U

CLEANUP
LEVEL ua/ka

LOCATION:

COMPOUND

Vanadium 550,000

Silver 390,000
Selenium 390,000

Mercurv 23,000
Lead 500,000

Tin 47,000,000

Nickel 1,600,000

Cadmium 39,000
Beryllium 400
Barium 5,500,000

Antimonv 31.000

Zinc 23,000,000

Cobalt 100
Copper 2,900,000

TYPE:
SAMPLE DATE:
SAMPLE #

Chromium 940,000

TNT
HMX

RDX

total expl. (ug/k~ total expl./ug/L)
26,000 U
9,500 870,000

42,000 U

U U
TCLP VOCs (ua/L) TOTAL VOCs (ua/LI

U U U
U U
U U

U

U

18,000 0 2,600,000
450 JD U

U
U

U

U
U

U

U
U

U

U
U

U

U

U

U
U

U

2,3 J

U
U

U
U

1.8 J

6100

70

9,7

22,000 •

2,700

78,000

14,000
2,900

58,000

280,000

620,000

300,000

300,000
Benzene

1.1-Dichloroethene

PCB
2,4-DNT

Trichloroethene

trans-l,2-Dichloroethene

1,1,2-Trichloroethane

Methylene Chloride

1,1 1-Trichloroethane
Toluene

Vinvl Chloride

Chlorobenzene

cis-1,2-Dichloroethene

Ethvlbenzene•
Total Xvlene 99,000 U
Tertachloroethene 22,000 U U U U U U

TCLP SVOCs (ua/LI TOTAL SVOCs /ua/L)
Anthracene 1,900 4,900 JD
Phenanthrene 660 16.000 JD
Pvrene 1,200,000 3900 JD
4-Methvlphenol U 45 0
2,4-Dinitrotoluene 78,000 U 160 0

Aldrin 50 230 P
TCLP pest/herb (ua/LI TOTAL pest/herb lua/L

beta-BHC 402 230 P
Heptachlor 190 110 P U U
Heotachlor Ecoxide 94 78 P U U
2,4-0 390,000 U U
Silvex 110 U U

Corrosivity (as pH) 9.2 8.5
Flashpaint > 203 > 203
Reactive Cyanide <2 <20 U
Reactive Sulfide 80 <1000 U

Paint Filler No free liquid

• . NSWC CRANE
SMWU 16/16
Interim Measures Report 3-11 02/24/97

• 

• 

COMPOUND 

Antimonv 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Tin 
Lithium 

HMX 
TNT 
RDX 
PCB 

SAMPLE # 
SAMPLE DATE: 
TYPE: 
LOCATION: 

CLEANUP 
LEVEL ug/kg 

31,000 
970 

5,500,000 
400 

39,000 
940,000 

100 
2,900,000 

500,000 
23,000 

1,600,000 
390,000 
390,000 

NA 
550,000 

23,000,000 
47,000,000 

2,4-DNT 78,000 

Benzene 2,700 
Chlorobenzene 300,000 
1,1-Dichloroethene 70 
cis-l,2-Dichloroethene 
trans-l,2-Dichloroethene 620,000 
Ethylbenzene 58,000 
Methylene Chloride 22,000 • 

Toluene 280,000 
1,1 1-Trichloroethane 300,000 
l,l,2-Trichloroethane 2,900 
Trichloroethene 14,000 
Vinyl Chloride 9,7 
Total Xylene 99,000 
Tertachloroethene 22.000 

Anthracene 1,900 
Phenanthrene 660 
Pyrene 1,200,000 
4-Methylphenol 
2,4-Dinitrotoluene 78,000 

Aldrin 
beta-BHC 
Hectachlor 
Heptachlor Epoxide 
2,4-0 
Silvex 

Corrosivity (as pH) 
Flashpoint 
Reactive Cyanide 
Reactive Sulfide 
Painl Filter 

. NSWC CRANE 
SMWU 16/16 

50 
402 
190 
94 

390,000 
110 

Interim Measures Report 

16/16-017 0 16/16:018, 01 16/16-0191.0 
8130195 8130/95'" I 8/30/95' \' i 

SOIL SOIL I SOIL I 
WSide 
Ditch W Side Ditch N Side West 

ug/kg ug/kg ug/kg 

401,000 N 183,000 N 61,600 N 
27,800 27,500 2,000 

7,370,000 N" 4,520,000 N" 1,700,000 N" 
140 120 550 

31,600 N 23,100 N 2900 N 
142,000 N 124,000 N 21,000 N 

2,100 4,300 7,300 
142,000,000 • 67,600,000 • 2,520,000 • 
20,000,000 • 17,700,000 • 922,000· 

90 120 650 
361,000 • 213,000 • 21,700 • 

7,700 N U U 
8,500 4,900 U 

U U U 
3,900 4,600 11,800 

156,000,000 • 115,000,000 • 16,200,000 • 
107,000 99,700 U 

U U U 

U U U 
U U U 
U U u 
U U U 

6100 U U 

1.8 J 2,3 J U 

U U U 

\ 
I 
I 
I 
\ 

3-11 

16/16-020 0 16/16-039 0 16/16-042 0 16/16-043 0 
'8/30/95 10/13195 10/16195 10/17195 

SOIL SOIL Sludqe Liquid (ug/L) 
N Side 
Center Under FO Tk, W, Sump W, Sump 

ug/kg UQ/kq 

TCLP metals lug/L) 
6500 N 
1,700 U 

191,000 N· 756 
620 

3600 N U 
12,100 N U 
7.400 

8,740,000 • 
857,000 • 1390 

U U 
19,100 • 

U U 
U U 
U 

10,800 
6,910,000 • 

U 
U 

total expl. (ug/kg total expl. {IlgILt 
U 26,000 U 
U 9,500 870,000 
U 42,000 U 
U 
U U U 

TCLP VOCs (IIg/L) TOTAL VOCs (ug/L) 
U U U 

U U 
U U 

U 

U 

U 18,000 0 2,600,000 
450 JD U 

U 
U U U 

TCLP SVOCs (ug/L) TOTAL SVOCs (ug/L) 
4,900 JD 
16,000 JD 
3900 JD 

U 45 0 
U 160 0 

TCLP pest/herb (ug/L) TOTAL pest/herb (ug/L 
230 P 
230 P 
110 P U U 
78 P u U 

U U 
U U 

9,2 8,5 
> 203 > 203 

<2 <20 U 
80 <1000 U 

No free liquid 

02/24/97 



TABLE 3-2
SWMU 16/16 Characterization Samples

Analytical Results Summary

TYPE:

SAMPLE DATE:

SAMPLE # 16/16-079 Q 16/16-080 Q 16/16-081 101
2/8196 2/8/96

2/~96~Liauid Liauid Liquid

DR Sump H2O DR Sump H2O DR Sump H2O,'

ug/L ug/L ua/L

1117195 12119/95
16/16-<l68 Q 16/16-069 Q

SOIULeach LiauidSludge Liauid (ug/L SOIUleach

F 0 Tks "\<Jmp W smp rio II W smp riO I! lIN sump

uq/kg uglL ua/L ug/L uglL

215

U U U
1420 4,300 3230

U
4,9 172 274
185 U U

U
2430
1420 89,200 173,000
0,47 U U

U
U U U
U U U
U

U
4940

U

10/18/95 10/19/95 1117195
16/16-044 Q 16/16-045 Q 16/16-067 Q

31,000

390,000

390,000

970

23,000

39,000

100

550,000

400

940,000

500,000

1,600,000

5,500,000

2,900,000

NA

23,000,000

47,000,000

CLEANUP
LEVEL uq/kg

LOCATION:

Beryllium
Barium

Nickel

Lead

Selenium

Mercury

Silver

Vanadium

COMPOUND

Copoar

Thallium

Arsenic

Tin

Zinc

Chromium

Antimony

Cobalt

Cadmium

Lithium

HMX

TNT

RDX
PCB
2,4-DNT 78,000

Benzene
Chlorobenzene
1,1-Dichloroethene

cis-1,2-0ichloroethene
trans-1,2-0ichloroethene
Ethylbenzene

Methylene Chloride
Toluene

1,1,1-Trichloroethane
1,1,2-Trichloroethane

Trichloroethene
Vinyl Chloride
Total Xylene

Tertachloroethene

2,700

300,000
70

620,000
58,000
22,000

280,000

300,000
2,900

14,000

9.7

99,000

22,000

U UO U U U U
U U
U U

110 U U U
7,3 U U U

U U U

It,U U U
U U U

7,8 U U
4,9 J U U U

23,000 E 80,000 E 5100 0 860,000 63,000 82,000
U U 6,9 J U U U

U
U UO U U U U

Anthracene 1,900

Phenanthrene 660
pyrene 1,200,000
4-Methylphenol

2,4-0initrotoluene 78,000

Aldrin 50 U
beta-BHC
Heptachlor
Heptachlor Eooxide

4,02
190
94

2300 P
u
u

2,4-D 390,000
Silvex 110

Corrosivity (as pH) 8.4 8,5

Flashpoint

Reactive Cyanide

> 203

< 2 mQ/kq
> 203

<2 maika

Reactive Sulfide 64 mq/kg < 40 mglkq

Paint Filter No free lig, No free Iig,

•NSWC CRANE
SMWU 16/16
Interim Measures Report 3-12 02124/97

SAMPLE # 

SAMPLE DATE: 

TYPE: 

,LOCATION: --COMPOUND 

L~~~~/:9 
IMt;h"'"""":::"":'::;:::::': 
!Antimony 31,000 

IArsenic 97C 

IBarium 5,500,00C 
IBeryllium 40e 
Cadmium 39,OOC 
Chromium 940,00e 

iCobalt 10e 
ICopper 2,900,00e 
Lead 500,OOe 

rMercurv 2: ,OC 
INickel 1,SOO,00e 
ISelenium 390,00C 
ISiiver 390,OOC 
IThallium NA 
:vanadium 550,000 

Zinc ?"I non,MII 

Tin 47,000,000 

-ithium 

HMX 
'TNT 

RDX 
IPCB 
12,4-DNT 78,000 
l",bi:A' ",,:::0:':::':::': ' ':",,:, 
I Benzene 

11,1-[ 

Icis-1, 
Itrans-1,2-1 I 

I Methvlene Chloride 
IToluene 
11,1,1 
11.1.2-' 

IVinyi Chloride 
I Total Xvlene 

PYrene 

!,4-1 I 
, ;>'1,' 

Aldrin 
beta-BHe 

Heptachlor Epoxide 
2,4-0 
Siivex 

(';::;;. ;;;;., (as pH) 

I Reactive Cyanide 
I Reactive Sulfide 
IPaint Filter 

NSWC CRANE 
SMWU 16/16 

2,700 
300,000 

70 

S20,00C 
58,000 

22.000 
280,000 
3C ,IOC 

2,900 
14,OOC 

9, 

99,00( 

22,ooC 
":':}}'::,',:"." 

1,90C 
6Se 

1,200,00( 

78,000 
;::}:::::::}:::{:{::::::):':::: 

50 
4,02 
190 
94 

39C,OC 
110 

Interim Measures Report 

TABLE 3-2 
SWMU 16/16 Characterization Samples 

Analytical Results Summary 

11S/1S-044 16/16-045 10 16/16:067 10 16/1S-<l68 10116/16-069 'U 

10/18/95 """"iOIi9i95 1117195 1117195 12119195 

Sludge ~ SOIUleach c:r)I' /I ~or" Liquid 

F 0 Tk~ ';\<Jmp Iw smp rio II Iw smp riO I! :W sump 

uglkg ua/l uq/l ugll uglL 

- 215 -- -- --
-- U U U --
-- 1420 4,300 3230 --
-- U -- -- --
-- 4,9 172 274 --
-- 185 Iu U --
-- ru -- -- --
-- 2430 -- -- -
-- 1420 89,200 173,000 --
-- D.47 U IU -
- U - -- --
-- IU IU U --
-- U U U -
-- U -- - --
-- U -- - --
-- 494C - -- --
-- U -- -- --
-- -- -- -- --

-- -- -- -- -
- -- -- - --
-- -- -- -- --
-- -- -- -- --
-- -- -- -- --

-- -- -- Iu -- IUD U 
-- -- -- Iu -- Iu --
-- -- -- Iu -- lu --
-- -- - -- 110 

-- -- -- - 7,3 

-- -- -- - lU 
-- -- -- - U 
-- -- -- - lu 
-- - -- - 7,8 

-- -- -- -- 4,91J 

- -- 23,0001E 80,0001E 5100 0 
-- -- -- iJ - 6,9 

-- -- - - --
- -- - lu - UI U 

-- -- -- -- --
-- -- -- - --
- -- -- -- --
- -- -- - -
- -- - - -

U -- - - --
1300lp -- - -- --

U -- - -- -
Iu -- - - --

- - - -- -
-- -- -- -- -
- - 8.4 8,5 -
- -- > 203 > 203 -
- -- < 2 mQ!kg <2 mQ/kCl -
- -- S4mg/kg < 40 mglkg --
-- -- NQ1ree lia, No free liq -

3-12 

1S/1S-079 10 1S/1S-080 10 1S/16-081 a 
21819S 218/9S 

IDR~:~ 
Liquid Liauid 

DR Sump H2O lOR Sump H2O 

uglL uall uall 

-- -- -
-- -- --
-- -- --
-- -- -
-- -- -
-- -- -
-- -- -
-- -- --
-- -- --
- -- --
- -- -
-- -- -
-- -- -
-- -- -
-- -- -
-- -- --
- - --
- -- --
-- -- --
- -- -
- - --
-- -- --
-- -- --

,U U U-

-- -- --
-- -- -

U lu u 
U iJ iJ 
IU Iu ., U iJ 
U U 

i.LL Iu 
U iJ U 

8S0,000 63,00( 82,000 
U lu U 

- -- U 
U U U 

-- -- --
- , - -
-- -- --
-- - -
-- - --

- - -
- - -
- - -
- - -
-- - -
- -- --

-- -- --
-- -- --
- -- -
- -- -
- -- -

.' 
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•
COMPOUND

f#\' , ~. . .*),. 1- .',

(~~k\~l~~#~?~~~~l~ ~ ~ _~~M~l~tt;~~(i~:
"1 .:·~.}.·,l"\t!·~.VI;' ~ \'·';··~~\-",l"::'~·';--~~:.

. ' , , . , i

, TABLE "3,-2
SWMU 16/16 'G,,~~acterization Samples

Analytical:.fResults Summary

SAMPLE # 16/16-082 Q ,TB-.12 Q 16116.o44A, Q c., 16/16.083 Q 16/16-084 Q
SAMPLE DATE: 218196 218196 218196 ;;", "~.J • 218196 218196
TYPE: Liauid Liquid SOIL Liauid Liauid
LOCATION:

DR Sump H2O w/drmatl FO Tk Siudae DR Rinse H2O DR Rinse H2O
CLEANUP

LEVEL ualka uall uall ualka uall uall

Antimanv
Arsenic
Barium
Bervtlium
Cadmium
Chromium
Cobalt
Copoer
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Vanadium
Zinc
Tin
Lithium

31.000
970

5,500.000
400

39,000
940.000

100
2,900.000

500,000
23,000

1,600,000
390.000
390,000

NA
550,000

23,000,000
47.000.000

38.600
100 B

67
8,4 B

114
U

15.9
U

HMX
TNT
RDX
PCB

•
2,4-DNT

Benzene
Chlorobenzene
1,1-Dichloroethene
cis-1,2-Dichloroethene
trans-1,2-Dichloroethene
Ethvibenzene
Methviene Chloride
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethene
Vinyl Chloride
Total XYlene
Tertachloroethene

78,000

2,700

300.000
70

620,000
58,000
22,000

260,000
300.000

2,900
14.000

9.7
99.000
22.000

U U
U
U

U
U U
U U
U 1 JB

3.600 J U
U U
U U

120.000 E U
U U

1.200 J U
U U

U
7 J
6 J

6 J
U

7 J

U
U
U

U
8200 JB

U
U
U

770.000
U
U
U

U
U
U

U
U

260 J
U

1,400

250.000 E
U
U
U

Anthracene
Phenanthrene
Pvrene
4-Methylphenol

1.900
660

1,200,000

78.0002,4-Dinilrotoluene
~RSl¢lOES:;:;:;:;:, }: :.;,;.;.;.;.;.;.;.;.;.;.;.:,;.:,'

•

Aldrin
beta-BHC
Heptachlor
Heptachlor Epoxide
2,4-0
Silvex

Corrosivity (as pH)
Flashooint
Reactive Cyanide
Reactive Sulfide
Paint Filter

50
4.02
190
94

390,000
110

U
U
U
U

6.00
AUL
BRL
BRL

Free Iiq. - vas

NSWC CRANE
SMWU 16/16
Interim Measures R~PS1rt 3-13 02124/97

• 

• 

• 

COMPOUND 

Antimony 

Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 

Lead 
Mercury 

Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Tin 

Lithium 

HMX 
TNT 
RDX 
PCB 

SAMPLE # 
SAMPLE DATE: 

TYPE: 
LOCATION: 

CLEANUP 
LEVEL uglkg 

31,000 
970 

5,500,000 
400 

39,000 
940,000 

100 
2,900,000 

500,000 
23,000 

1,600,000 

390,000 
390,000 

NA 
550,000 

23,000,000 
47,000,000 

2,4-DNT 78,000 

Benzene 
Chlorobenzene 
1 ,1-Dichloroethene 
cis-l,2-Dichloroethene 
trans-l,2-Dichloroethene 
Ethylbenzene 
Methylene Chloride 
Toluene 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethene 
Vinyl Chloride 
Total Xylene 
Tertachloroethene 

Anthracene 
Phenanthrene 
Pyrene 
4-Metl1}'tphenol 
2,4-Dinitrotoluene 

Aldrin 
beta-BHC 
Heptachlor 
Heptachlor EPOxide 
2,4-0 
Siivex 

CorrosMty as pH) 
Flashpoint 

Reactive Cyanide 
Reactive Sulfide 
Paint Filter 

NSWC CRANE 
SMWU 16/16 

2.700 
300,000 

70 

620,000 
58,000 
22,000 

260,000 
300,000 

2,900 
14,000 

9.7 
99,000 
22,000 

1,900 

660 
1,200,000 

78,000 

50 
4,02 
190 
94 

390,000 
110 

Interim Measures R~PS1rt 

f#\' , ~. . .*,,' I . , 

(~~k\~l~~#21t~~~~!~ ~~ ~~M~i~tt'~~(i~: 
. 'I 'l·~.}.·, 1'\t(~.\Y; ~ \.' .;'.!~\ • ,l--::':~'''; ~~:. 

" , , , , i 

, TABLE "3,-2 
SWMU 16/16 '~~~acterization Samples 

Analytical~esults Summary 

16/16-082 Q iTB-,12 Q 16116-044A Q ",' 16/16-083 Q 

218/96 218/96 218196 ,"', ",.J' 218196 
liquid Liquid SOIL liquid 

16/16-084 Q 

218/96 
liQuid 

DR Sump H2O w/drmatl FO Tk Sludge DR Rinse H2O DR Rinse H2O 

ugll ugll ug/kg ugll ugjl 

38,600 
100 B 

6.7 
8.4 B 

114 

U 

15,9 

U 

U U U U U 
U 7 J U U 
U 6 J U U 

U 
U U 
U U U U 
U 1 JB 8200 JB U 

3,600 J U U 260 J 
U U U U 
U U U 1,400 

120,000 E U 6 J 770,000 250,000 E 
U U U U U 

1,200 J U U U 
U U 7 J U U 

U 
U 
U 
U 

6,00 
AUL 
BRL 
BRL 

Free IiQ, - yes 

3-13 02124/97 



:. •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
p, SLUDGE E. SUMP 10-0ct-95 10-0ct-95 CWMADAMS STABILIZATION 1078097 x 45660 HAZ 0008 LEAD SOILSI

SOIL GENERAL 12-0ct-95 12-0ct-95 CWMADAMS STABILIZATION 1078081 x 47120 HAZ 0008 LEAD SOILS
SOIL GENERAL 12-0ct-95 12-0ct-95 CWMADAMS STABILIZATION 1078082 x 4'9480 HAZ 0008 LEAD SOILS
SOIL GENERAL 12-0ct-95 12-0ct-95 CWMADAMS STABlLlZATION 1078084 x 49220 HAZ 0008 LEAD SOILS
SOIL GENERAL 12-0ct-95 12-0ct-95 CWMADAMS STABILIZATION 1078085 x 49320 HAZ 0008 LEAd SOILS
SOIL GENERAL 12-0ct-95 12-0ct-95 CWMADAMS STABILIZATION 1078086 x 52380 HAZ 0008 LEAD SOILS
SOIL GENERAL 12-0ct-95 12-0ct-95 CWMADAMS STABILIZATION 1078087 x 49920 HAZ '0008 LEAD SOILS
SOIL GENERAL 12-0ct-95 12-0ct-95 CWMADAMS STABILIZATION 1078088 x 50100 HAZ 0008 LEAD SOILS
SOIL GENERAL 12-0ct-95 12-0ct-95 CWMADAMS STABIUZATION 1078089 x 50260 HAZ 0008 LEAD SOILS
SOIL GENERAL 12-0ct-95 13-0ct-95 CWMADAMS STABILIZATION 1078091 x 50060 HAZ 0008 LEAD~SOILS

SOIL GENERAL 12-0ct-95 13-0ct-95 CWMADAMS STABILIZATION 1078096 x 49440 HAZ 0008 LEAD SOILS
SOIL GENERAL 12-0ct-95 12-0ct-95 CWMADAMS STABILIZATION 1078098 x 47040 HAZ 0008 LEAD SOILS
SOIL GENERAL 13-0ct-95 ' 13-0ct-95 CWMADAMS STABILIZATION 1077352 x 35900 HAZ 0008 LEAD SOILS
SOIL GENERAL 25-0ct-95 25-0ct-95 CWMADAMS STABILIZATION 1078092 x 47160 HAZ 0008 LEAD SOILS
SOIL GENERAL 25-0ct-95 25-0ct-95 CWMADAMS STABILIZATION 1078093 x 49600 HAZ 0008 LEAD SOILS
SOIL GENERAL 25-0ct-95 26-0ct-95 CWMADAMS STABILIZATION 1078094 x 51300 HAZ 0008 LEAD SOILS
SOIL, GENERAL 25-0ct-95 26-0ct-95 CWMA:JAMS STABILIZATION 1078095 x 50080 HAZ 0008 LEAD SOILS
SOIL GENERAL 27-0ct-95 27-0ct-95 CWMADAMS STABILIZATION 1077487 x 49660 HAZ-' 0008 LEAD JOILS
SOIL GENERAL 27-0ct-95 27-0ct-95 CWMADAMS STABILIZATION 1077488 x 47840 HAZ 0008 LEAD SOILS
SOIL GENERAL 27-0ct-95 27-0ct-95 CWMADAMS STABILIZATION 1078083 x 47820 HAZ 0008 LEAD SOILS
SOIL GENERAL 04-Apr-96 04-Apr-96 CWMADAMS STABILIZATION 1161812 x 29480 HAZ 0008 LEAD SOILS

POUNDS 998840 499.42 TONS

NSWC CRANE
SMWU 16/16
Interim Measures Report 3-14 02/24/97

SITE 

TYPE AREA 

r SLUDGE E. SUMP 
I 

SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 

SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 
SOIL 

SOIL 
SOIL 
SOIL 
SOIL 

GENERAL 
GENERAL 
GENERAL 

GENERAL 
GENERAL 
GENERAL 
GENERAL 
GENERAL 

GENERAL 
GENERAL 
GENERAL 
GENERAL 
GENERAL 
GENERAL 
GENERAL 
GENERAL 
GENERAL 
GENERAL 
GENERAL 
GENERAL 

NSWC CRANE 
SMWU 16/16 

GENERATION 
DATE 

10-0ct-95 

12-0ct-95 
12-0ct-95 
12-0ct-95 
12-0ct-95 
12-0ct-95 
12-0ct-95 
12-0ct-95 
12-0ct-95 

12-0ct-95 
12-0ct-95 
12-0ct-95 
13-0ct-95 
25-0ct-95 
25-0ct-95 
25-0ct-95 
25-0ct-95 

27-0ct-95 
27-0ct-95 
27-0ct-95 
04-Apr-96 

Interim Measures Report 

• • TABLE 3-3 
SWMU 16/16 WASTE DISPOSAL SUMMARY 

-
DISPOSAL DESTINATION D. METHOD MANIFEST WEIGHT CLASS HAZ TYPE 

DATE NUMBER (POUNDS) CODE 
10-0ct-95 CWMADAMS STABILIZATION 1078097 x 45660 HAZ 0008 LEAD SOILS 
12-0ct-95 CWMADAMS ST ABILIZA TION 1078081 x 47120 HAZ 0008 LEAD SOILS 
12-0ct-95 CWMADAMS ST ABILIZA TION 1078082 x 4'9480 HAZ 0008 LEAD SOILS 
12-0ct-95 CWMADAMS ST AB:LlZA TION 1078084 x 49220 HAZ 0008 LEAD SOILS 
12-0ct-95 CWMADAMS STABILIZATION 1078085 x 49320 HAZ 0008 LEAd SOILS 
12-0ct-95 CWMADAMS ST ABILIZA TION 1078086 x 52380 HAZ 0008 LEAD SOILS 
12-0ct-95 CWMADAMS ST ABILIZA TION 1078087 x 49920 HAZ '0008 LEAD SOILS 
12-0ct-95 CWMADAMS ST ABILIZA TION 1078088 x 50100 HAZ 0008 LEAD SOILS 
12-0ct-95 CWMADAMS STABIUZA TION 1078089 x 50260 HAZ 0008 LEAD SOILS 
13-0ct-95 CWMADAMS ST ABILIZA TION 1078091 x 50060 HAZ 0008 LEAD~SOILS 
13-0ct-95 CWMADAMS ST ABILIZA TION 1078096 x 49440 HAZ 0008 LEAD SOILS 
12-0ct-95 CWMADAMS STABILIZATION 1078098 x 47040 HAZ 0008 LEAD SOILS 

' 13-0ct-95 CWMADAW,S ST ABILIZA TION 1077352 x 35900 HAZ 0008 LEAD SOILS 
25-0ct-95 CWMADAMS STABILIZATION 1078092 x 47160 HAZ 0008 LEAD SOILS 
25-0ct-95 CWMADAMS STABILIZATION 1078093 x 49600 HAZ 0008 LEAD SOILS 
26-0ct-95 CWMADAMS ST ABILIZA TION 1078094 x 51300 HAZ 0008 LEAD SOILS 
26-0ct-95 CWMA:JAMS STABILIZATION 1078095 x 50080 HAZ 0008 LEAD SOILS 
27-0ct-95 CWMADAMS STABILIZATION 1077487 x 49660 HAZ-' 0008 LEAD JOILS 
27-0ct-95 CWMADAMS STABILIZATION 1077488 x 47840 HAZ 0008 LEAD SOILS 
27-0ct-95 CWMADAMS STABILIZATION 1078083 x 47820 HAZ 0008 LEAD SOILS 
04-Apr-96 CWMADAMS ST ABILIZA TION 1161812 x 29480 HAZ 0008 LEAD SOILS 

POUNDS 998840 499.42 TONS 

3-14 02/24/97 



TABLE 3-3
SWMU 16/16 WASTE DISPOSAL SUMMARY

SITE GENERATION DISPOSAL DESTINATION D. METHOD MANIFEST WEIGHT CLASS HAZ TYPE
TYPE DATE DATE

,
AREA 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 blESEL SOIL
SOIL' ASTs 07-Feb-96 07-Feb-96 SOUTHSIDE LANDFILL 12666 x 38680 NON-HAZ NA . DIESEL SOIL
SOIL ASTs 07-Feb-96 07-Feb-96 SOUTHSIDE LANDFILL 12660 x 40300 NON-HAZ NA blESEL SOIL
SOIL ASTs 07-Feb-96 07-Feb-96 SOUTHSIDE LANDFILL 12664 x 39880 NON-HAZ NA blESELSOIL
SOIL ASTs 07-Feb-96 07-Feb-96 SOUTHSIDE LANDFILL unknown x 39080 NON-HAZ NA blESEL 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)

L1Q W. SUMP 15-Apr-96 15-Apr-96 EXCEL TREAT 1089776 x 1925 HAZ D040 TCE WATER
L1Q ASTs 15~Apr-96 15-Apr-96 EXCEL TREAT 1089776 x 55 HAZ 0004 FO SLUDGE

SLUDGE W. SUMP 02-May-96 02-May-96 TWI ICIN IL 7204033 x . 29180 HAZ b008,D040 TCE SLUDGE
r

SLUDGE W: SUMP 02-May-96 02-May-96 Twi ICIN IL 7204034 x 24860 HAZ b008,D040 TCE SLUDGE
SLUDGE W. SUMP 02-May-96 02-May-96 TWI ICIN IL 7204035 x 19360 HAZ bo08, D040 TCE SLUDGE

POUNDS 73400 36.7 TONS

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 

, 

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 NON-HAZ NA . DIESEL SOIL 
SOIL ASTs 07-Feb-96 07-Feb-96 SOUTHSIDE LANDFILL 12660 x 40300 NON-HAZ NA PIESEL SOIL 
SOIL ASTs 07-Feb-96 07-Feb-96 SOUTHSIDE LANDFILL 12664 x 39880 NON-HAZ NA PIESELSOIL 
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) 

L1Q W. SUMP 15-Apr-96 15-Apr-96 EXCEL TREAT 1089776 x 1925 HAZ D040 TCE WATER 
L1Q ASTs 15~Apr-96 15-Apr-96 EXCEL TREAT 1089776 x 55 HAZ 0004 FO SLUDGE 

SLUDGE W. SUMP 02-May-96 02-May-96 TWI ICIN IL 7204033 x . 29180 HAZ b008,D040 TCE SLUDGE 
r 

SLUDGE W: SUMP 02-May-96 02-May-96 Twi ICIN IL 7204034 x 24860 HAZ P008,D040 TCE SLUDGE 
SLUDGE W. SUMP 02-May-96 02-May-96 TWI ICIN IL 7204035 x 19360 HAZ P008, D040 TCE SLUDGE 

POUNDS 73400 36.7 TONS 

NSWC CRANE 

•

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

•
ISAMPLE# 16/16-022 16/16-023 16/16-024 16/16-025 16/16-026 16/16-027 16/16-026 16/16-029 16/16-030 16/16-031 16/16·032

COMPOUND SAMPLE DATE: 10113195 10/13195 10/13195 10/13195 10/13195 10113195 10113195 10/13195 10113195 10113/95 10113195

TYPE: SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

LOCATION: ' 55 55 55 55 55 55 55 55 55 55 55

CLEANUP

LEVEL ug/kg ug/kg Ie ugl1<g Ie ugl1<g Ie ugl1<g Ie -,,-!1'kg le --"gl1<g Je ugl1<g Ie ugl1<g Ie uglkg lei ugl1<g lei ugl1<g Ie

v~tliiit:~c;M'iJ¢$.,:::",,::::::,:::,:: :,::, ,:::::":,,,}}}}}}}
Acetone 9,200,000 16 J U V V V . 12 J V V V 14 J 13 J

2·Butanone 5,200,000 V U V V V V U V V U V

Chloroform 960 V V V U V V V V V U V

m+p.xyIene 99,000 V V V V ,V V V V V V V

Methylene chloride 22,000 14 22 16 7.9 12 13 7.6 V 6.6 8.3 V

o·xyIene 99,000 V V V V V V • U V ·V V V

Toluene 280,000 V V V V V V V V V V V

Tetrachloroethene 14,000 8.2 13 22 7.6 8.7 6.1 3.1 J 12 31 5.6 V

Trichloroethene 14,000 V V V V V V V V V V V

Benzene 2,700.000 V V V V V V V V V V V

Ethylbenzene 58.000 V V V V V V U V V V V

Total Xylenes 99,000 V U V V V V V V V V V I - ...!;:p
Bromodichloromethane 2,900 V V V V V V V U V V vi

:. t~i~i

1,2-Dibrom.o-3-chloropropane 610 V V V U V V U V V V 01 '•. .~-ti§
-- _. -

$5MtVOlAtiU~::OR.G!li'iiC${""'::::::' ::::;:::;:::::};:::,:::::........
IAnthracene 1,900

Acenaphthylene 660

Acenaphthene 36.000

Benzo(a)anthracene 6601 .. I I .. I I .. I I .. I I .. I I " .L I -
.. I I .. I I .. I I .. I I. ..

~ ,;"':-.,.

Benzo(b)fiuoranthene 660

Benzo(k)f1uoranthene 6601 .. T T .. 1 T .. T I .. 1 T .. I r .. 1 r .. I I .. I 1 .. I I .. I I .. L I .~(,

Benzo(a)pyrene . 6601 .. 1 .. I I 0- I .. I .. I 0- I I .- I I -- r .. I .. ' I I .. I' I

Benzo(g,h,i)perylene 660 I I I I I I I I I I I I I I I I I 1 1
,. .....!:

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

rndeno(1,2,3.cd) pyrene 1,200

2·Methylnapthalene 660

Naphthalene 80,000

Phenanthrene 660

Pyrene 1,200,000

2,4·DNT I 78,000 V I Iv I V I V I 210,0001 Iv 1 TvT -lUI -TvT TvT Tv

2,6·DNT 1 1,300 JV 1 lU 1 JV 1 JV 1 lvI ]V] lv 1 lvJ JVJ Jv I Iv

NSWC CRANE
SMWU 16/16
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• 
COMPOUND 

SAMPLE. 

SAMPLE DATE: 

TYPE: 

LOCATION: ' 

CLEANUP 

LEVEL uglkg 

Acetone 9,200,000 

2.Butanone 5,200,000 

Chloroform 960 

m+p.xyfene 99,000 

Methylene chloride 22,000 

o·xyfene 99,000 

Toluene 280,000 

Tetrachloroethene 14,000 

Trichloroethene 14,000 

Benzene 2,700.000 

Ethylbenzene 58,000 

Total Xylenes 99,000 

Bromodichloromethane 2,900 

1,2.Dibrom,o.3-chloropropane 610 

Anthracene 

Acenaphthylene 

Acenaphthene 

Benzo(a)anthracene 

Benzo(b)fiuoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene . 

Benzo(g,h,i)perylene 

bis(2·ethylhexyl) Phthalate 

Chrysene 

Dibenzo(a,h) anthracene 

2,4·Dinitotoluene 

Fluoranthene 

Fluorene 

Indeno(1,2,3.cd) pyrene 

2·Methylnapthalene 

Naphthalene 

Phenanthrene 

Pyrene 

2,4·DNT 

2,6·DNT 

NSWC CRANE 
SMWU 16/16 

1,900 

660 

36,000 

660 

660 

660 

660 

660 

61,000 

800 

120 

78,000 

1,600,000 

28,000 

1,200 

660 

80,000 

660 

1,200,000 
,:;: 

78,000 

1,300 

Interim Measures Report 

16/16-022 

10113195 

SOIL 

SS 

ug/kg Q 

18 J 

U 

U 

U 

14 

U 

U 

8.2 

U 

U 

U 

u 
U 

u 

lu I 
lu 

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

16116-023 16116·024 16116·025 16116-028 16116-027 16116-028 16116-029 16/16·030 16116-031 16116·032 

10/13195 10/13195 10/13195 10/13195 10113195 10113195 10/13195 10113195 10113195 10113195 

SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL 

SS SS SS SS SS SS ss SS SS SS 

uglkg Q uglkg Q uglkg Q ug/kg Q uglkg Q uglkg Q uglkg Q uglkg Q uglkg Q uglkg Q 

U U U U . 12 J U U U 14 J 13 J 

U U U U U U U U U 

U U U U U U U U U U 

U U U U U U U U U U 

22 18 7.9 12 13 7.8 U 8.8 8.3 U 

U U U U U • U U 'U U U 

U U U U U U U U U 

13 22 7.6 8.7 6.1 3.1 J 12 31 5.6 U 

U U U U U U U U U U 

U U U U U U U U U U 

u U U u u U U u U U 

u u u u u U u u u u 
u U u U u U U U U U 

U u u u u U U U u 

,: :.,. 

lu I u I Iu I 210,0001 I lu I lu I lu I lu I lu u 

Iu u I lu I lu u lu I lu I lu I u ul 

3-16 02/24/97 



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

16/16-025
-

SAMPLE. 16/16-022 16/16-023 16/16-024 16/16-026 16116-027 16/16-026 16116-029 16/16-030 16/16-031 16116-032

COMPOUND SAMPLE DATE: 10113195 10113195 10113/95 10/13195 10113195 10/13195 10113195 10113195 10/13195 10113/95 10113195

TYPE: SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

LOCATION: SS SS SS SS SS SS SS SS SS SS SS

CLEANUP
Ie Ie Ie Ie IeLEVEL uglkg uglkg Ie ug/kg uglkg uglkg uglkg ug/kg ug/kg Ie uglkg Ie uglkg Ie uglkg Ie uglkg Ie

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 U U

Beta-BHC 402 U U U U U U U U U U U

Gamma-SHC (Lindane) 2.68 U l: U U U U U U U U U

4,4'-000 3,500 U U U U U U U U U U U

4,4'-00E 2,500 U U U U U U U U U U U

4,4'-00T 8 U U U U U U U U U U U

Dieldrin 53 U U U U U U U U U U U

Endosulfan I 2,000 U U U U U U U U U U U

Endosulfan II 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 U U U

Endrin 12,000 U U U U U U U U U U U

Endrin Aldehyde 15.4 U U U U U U U U U U U

Heptachlor. 190 U U U U U U U U U U ~ U

Heptachlor epoxide 94 U U U U U U U U U U U

Methoxychlor 200,000 U U U U U U U U U U u
~$AN9PB(j$P~«::m®Ef@@¢I,*$}):

Sullotepp - I I - I - I I - I - I I - I I - - I - -- _. J

Famphur - I - I I - I I - I - I I - I I - I I - - I _. I .. J

12,4,5.T 390,0001 - I I - I - I - - I - - I - I I - I I .. I ..

Antimony 31,000 U 146,000 140,000 669,000 432,000 165,000 24,000 8,600 75,500 U 8,400

Arsenic 970 11,500 N 9,300 N 8,000 N 16,200 N 11,200 N 6,600 N 5,600 N 3,100 N 8,300 N 1,700 N 1,600 N

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 28,900 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 48,500 • 12,200,000 • 5,650,000 • 51,300,000 • 9,260,000 • 9,760,000 • 2,530,000 • 179,000 • 2,150,000 • 29,400 • 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 1,300 560 410 830 520 130 U 2,700 U U

Nickel 1,600,000 16,100 N 41,600 N 37,100,000 N 93,200 N 59,900 N 56,500 N 14,900 N 9,100 N 19,500 N 12,400 N 18,500 N

Selenium 390,000 U U U U U U U U U U U

Silver 390,000 U 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 U 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

Zinc 23,000,000 937,000 E 20,100,000 E 18,700,000 E 47,800,000 E 35,300,000 E 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
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TABLE 3-4 
SWMU 16/16 Confirmation Samples Analytical Results Summary 

-
SAMPLE. 16/16-022 16116-023 16/16-024 16/16-025 16/16-026 16116-027 16/16-028 16116-029 16/16-030 16116-031 16116-032 

COMPOUND SAMPLE DATE: 10113195 10113195 10113195 10/13195 10113195 10/13195 10113195 10113195 10/13195 10113195 10113195 

TYPE: SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL 

LOCATION: SS SS SS SS SS SS SS SS SS SS SS 

CLEANUP 
LEVEL ug/kg u9/k9 la ug/kg la ug/kg la u9/k9 la ug/kg la ug/kg la ug/kg la uglkg la u9/k9 la u9/k9 la ug/kg la 

::::::(::;::?:::;: 
Aldrin 50 U U U U U U U U U U U 

Alpha-BHC 201 U U U U U U U U U U U 

Beta-BHC 402 U U U U U U U U U U U 

Gamma-BHC (Lindane) 2.68 U l! U U U U U U U U U 

4,4'-000 3,500 U U U U U U U U U U U 

4,4'-00E 2,500 U U U U U U U U U U U 

4,4'-00T 8 U U U U U U U U U U U 

Dieldrin 53 U U U U U U U U U U U 

Endosulfan I 2,000 U U U U U U U U U U U 

Endosulfan II 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 U U U 

Endrin 12,000 U U U U U U U U U U U 

Endrin Aldehyde 15.4 U U U U U U U U U U U 

Heptachlor. 190 U U U U U U U U U U ~ U 

Heptachlor epoxide 94 U U U U U U U U U U U 

Methoxychlor 200,000 U U U U U U U U U U u 
()g~N9PB(j$P~IOO®.Ei@@¢I,*it::: 

Sulfotepp - - I - I - I - I I - I I - I I - - I -- I --
Famphur - I - I - I - I - I - I I - I I - I - I I -- I -- I 

:::::::i:ili1JJi 
T T I 2,4,5-T 390,000 - - I I - - - - - I I I I -- --

::::;:i? 
Antimony 31,000 U 146,000 140,000 669,000 432,000 165,000 24,000 8,600 75,500 U 8,400 

Arsenic 970 11,500 N 9,300 N 8,000 N 16,200 N 11,200 N 6,600 N 5,600 N 3,100 N 8,300 N 1,700 N 1,600 N 

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 28,900 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 48,500 • 12,200,000 • 5,650,000 • 51,300,000 • 9,260,000 • 9,760,000 • 2,530,000 • 179,000 • 2,150,000 • 29,400 • 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 59,900 N 56,500 N 14,900 N 9,100 N 19,500 N 12,400 N 18,500 N 

Selenium 390,000 U U U U U U U U U U U 

Silver 390,000 U 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 U 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 

Zinc 23,000,000 937,000 E 20,100,000 E 18,700,000 E 47,800,000 E 35,300,000 E 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 
In! Measures Report • 



• TAO~.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 16/16-036 16/16-040 16/16-046 16/16-047 16/16-046 16/16-049 16/16-050

COMPOUND SAMPLE DATE: 10113195 10113195 10/13195 10113195 10113195 10113195 10113195 10119/95 10/19195 10119195 10119195 10119/95

TYPE: SOIL SOIL SOIL SOIL SOIL SOIL L1aUID (ugll) SOIL SOIL SOIL SOIL SOIL

LOCATION: 55 55 SS 55 SS SS East Sump 55 55 SS SS 55-,
CLEANUP

LEVEL ug/kg uglkg Ie uglkg lei uglkg Ie Uglkg _ Ie ~glkg Iq uglkg Ie u91k9 Ie ug/kg Ie uglkg Ie uglkg Ie uglkg lei uglkg Ie-,vptM~it;~.GA.N1¢.${;;{;: :.:.:.:::.:::::::::::::)":' :;}};::: :.:.::::::::
Acetone 9,200,000 14 J U 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 U U

Chloroform 960 U U U U U U 20 U U U U U

m'p-xylene 99,000 U U U U U U 3.10 J U U U U (j

MethYlene chloride 22,000 U U 4.3 J 12 5.7 6.6 5.7 B U U U U 9.4 B

o-xylene 99,000 U U U U U U 1.80 J U U U U U

Toluene 280,000 U U U 19 U U 4.40 J U U 8.9 U U

Tetrachloroethene '. 14,000 U U 9 18 11 15 U 5.4 U 2.4 J 4 J 2.7 J 6.7

Trichloroethene 14,000 U U U 2.4 J U U 20 U U U U U

U U U U U U U U U U U ",-
Benzene 2,700.000 U

58,000 U U U U 'U U U U U U U
:..~

U .-}~~Ethylbenzene
U U U U U U U U U U U -''Ii UTotal Xylenes 99,000

...-:..~1_~
2,900 U U U U U U U U U U U '~'- UBromodichloromethane

~i" '~~
610 U 35 2.8 J U U 1.8 J 3.4 U U U U .- U1,2-Dibromg-3-chloropropane "";~ ::5tf

$eMivo.tAtilec:i;ifiGANtC$}};::::::·:···:·· ....:.:...:::::::::::::;:::;:::::: ,
,;,.'.;;~';

Anthracene 1,900 -- -- -- ., ~~}.. ~ ,.

660 -- .. -- -- -- -- ---,;.,. , .
Acenaphthylene -6....

, ~~Acenaphthene 36,000 .. -- .. -- -- --
Benzo(a)anth, ..cene 660 .. --
Benzo(b)fluoranthene 660 -- .. -- -- .. .. '-~~

,:~
660 .- -- -- " -- -- -- -- :t~

Benzo(k)fluoranthene
~+-

;.~~Benzo(a)pyrene 660 -- -- .. -- -- -- ...,
,

Benzo(g,h,i)peryfene 660

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(I,2,3-cd) pyrene 1,200

2·Methylnapthalene 660

Naphthalene 80,000

Phenanthrene 660

Pyrene 1,200,000
EiPl'¢$iV:5s.::;}} ;:;::;;: ;:;:;:;;;;;;{{ ....:.:.:::::::::}}::;::::.:.:. :.::::::::=::{:

-~ 1ul IU Tul
2,4-DNT I 78,000 \U \ lu I lu u luI lui I u I ul
2,6-DNT 1,300 lul lUl 'lul lul lul lul lul lul lul lul lul lu

NSWC CRANE
SMWU 16/16
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• 
COMPOUND 

SAMPLE. 

SAMPLE DATE: 

TYPE: 
LOCATION: 

CLEANUP 

LEVEL ug/kg 

.vptAr~it9~.GA.iiIi¢.$< ,.,.,.,.,.,.,., ".:-:.«,;,):, :,}},,},:, ::::::: 
Acetone 9,200,000 

2-Butanone 5,200,000 

Chloroform 960 

m'p-xylene 99,ooo 

MethYlene chloride 22,000 

o-xylene 99,000 

Toluene 260,000 

Tetrachloroethene' . 14,000 

Trichloroethene 14,000 

Benzene 2,700.000 

Ethylbenzene 58,000 

Total Xylenes 99,ooo 

Bromodichloromethane 2,900 

1,2-Dibrom9-3-chloropropane 610 

16116-033 

10113195 

SOil 

55 

uglkg Q 

14 J 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

TAO~.4 
SWMU 16/16 Confirmation Samples Analytical Results Summary 

16116-034 16116-035 16/16-036 16116-037 16116-036 16116-040 16116-046 

10113195 10/13195 10113195 10113195 10113195 10113195 10119195 

SOil SOil SOil SOil SOIL LlaulD (ug/L) SOil 

55 55 55 55 55 East Sump 55 

uglkg Q uglkg Q uglkg Q uglkg Q u9lk9 Q uglkg Q ug/kg Q 

u u u u u u u 
u u u u u u u 
u u u u u 20 u 
u u u u u 3.10 J u 
u 4.3 J 12 5.7 6.6 5.7 B u 
u u u u u 1.60 J u 
u u 19 u u 4.40 J u 
u 9 18 11 15 u 5.4 U 

u u 2.4 J u u 20 u 
u u u u u u u 
u u u 'u u u u 
u u u u u u u 
u u u u u u u 

35 2.8 J u u 1.8 3.4 u 

16116-047 16116-048 16116-049 16116-050 

10/19195 10119195 10119195 10119195 

SOil SOil SOil SOil 

55 55 55 55 
-I 

u9lk9 Q uglkg Q uglkg Q uglkg Q 

u u U u 
u u u u 
u u u u 
u u u 
u u u 9.4 B 

u u u u 
u 8.9 u u 

2.4 J 4 2.7 6.7 

u u u u 
u u u u 
u u u u 
u u u .~ u 
u u u u 
u u u U 

~A~n~th~ra~c~e~n~e __________ ~~ ______ ~1~,900~~ __ ~ __ _t-i--------i--r __ ------t-t-------i--r-------t-i--------~t--------i-1r_--~--_t-t--~~--1__r--~--1__t--~~--1r_r------;_~~~} 
~A~c:!:e~na~p:!:h!!!th~y~le~n~e----------l_----_::~6=60~--.-:::.....---t_+_--....::.--__lr_t_--~---t--t---.:.----lr-t---=---t-+_--~--+-t--~~--+_+--.-:::.....---t_t_---=---4--f_~~__1f_t_---=---4--t_.-:::.....-4__i!t 
Acenaphthene 36,000 

Benzo(a)anthl .. cene 660 

Benzo(b)lluor;'nthene 660 

8enzo(k)fluoranthene 660 

8enzo(a)pyrene 660 

8enzo(g,h,i)perylene 660 

bis(2-ethylhexyl) Phthalate 61,000 

Chrysene 600 

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.Methylnapthalene 660 

Naphthalene 80,000 

Phenanthrene 660 

Pyrene 1,200,000 

2,4-DNT 

2,6-DNT 
L 

NSWC CRANE 
SMWU 16/16 

78,000 

1,300 
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lu I lu I lu I ul 
ul lu lu I 

lui lui ul I Ul. Ju lui lui 
u u lui lui lu I u I lu u 

3-18 02/24/97 

..... <i_~ 
~~ .. ~~ 

... ;~:;~ 
",,' 

,;,.'.;,~.; 



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 16/16-036 16/16-040 16/16-046 16/16-047 16/16-046 16/16-049 16/16-050

COMPOUND SAMPLE DATE: 10/13195 10/13195 10113195 10113195 10/13195 10/13195 10/13195 10/19195 10119195 10119195 10/19195 10/19195

TYPE: SOIL SOIL SOIL SOIL SOIL SOIL LIQUID (uglL) SOIL SOIL SOIL SOIL SOIL

LOCATION: SS SS SS SS SS 5S East Sump SS 55 SS SS SS

CLEANUP

la lal la la la la la ugJ1<g laLEVEL uglkg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg ug/kg la ug/kg la ugJ1<g la ug/kg Ia ug/kg

Aldrin 50 U U U U U U U U U U U U

Alpha-BHC 2.01 U U U U U U U U U U U U

Beta-BHC 4.02 U U U U U U U U U U U U

Gamma-BHC (Lindane) 266 U U U U U U U U U U U U

4,4'-000 3,500 U U U U U U U U U U U U

4,4'-00E - 2,500 U U U U U U U U U U U U

4,4'-00T _ 8 U U U U U U U U U U U U

Dieldrin 53 U U U U U U U U U U U U

Endosulfan I 2,000 U U U U U U U U U U U U

Endosulfan II 2,000 U 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 U U

Endrin 12,000 U U U U U U U U U U U U

Endrin Aldehyde 15.4 U U U U U U U U U U U U

Heptachlor 190 U U U U U U U U U U U U

Heptachlor epa.ide 94 U U U U U U U U U U U U

Methoxychlor 200,000 U U U U U U U U U U U U

¢R$.A.®PBQilp**®~.,*$1¢iPt;il ,}"
5ulfotepp -- I -- I I -- -- I -- J I -- J I -- I -- -- I -- I -- I -- I I

I I I I I I I I I I I I
-

I I I IFamphur -- -- -- -- -- -- -- -- -- -- .- --

2,4,5-T 390,000 -- I -- I I -- -- T -- TT -- T -- I -- I -- I -- I I -- I --

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 680 N 400 N 390 N 480 N 470 N

Cadmium 39,000 1,100 1,900 3,300 10,500 7,200 5,300 9.1 46,100 N U 1,700 N 1,000 N 1,000 N

Chromium 940,000 12,300 N 21,900 N '104,000 N 24,400 N 29,600 N 25,500 N 11.1 32,100 N 6,800 N 9,500 N 11,700 N 10,600 N

Cobalf 100 U 15,400 6,500 3,700 7,000 7,600 U 6,400 N 1,300 N 3,100 N 5,000 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 272,000 N 338,000 N 103,000 N

Lead 500,000 562,000 1,180,000 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 24,900 N U 33,200 N 4,600 N 7,600 N 10,900 N 7,400 N

Selenium 390,000 U U U U U U U U U U U U

Silver 390,000 U U U U U U U U U U U U

Thallium U U U U U U U U U u' U U

Tin 47,000,000 U U U 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 U U U U -- 11,300 U U U U

N.CRANE
S 16/16
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TABLE 3-4 
SWMU 16/16 Confirmation Samples Analytical Results Summary 

SAMPLE" ~ 16116·.034 16/16·.035 16/16·.036 16116-037 16/16·.038 ~ 16116-.046 16116-.047 16/16·.048 16/16·.049 16/16·DSO 

COMPOUND SAMPLE DATE: ~ 10113195 10113195 1.0/13195 1.0/13195 1.0/13195 1.0/13195 1()/19I95 10119195 1.0/19/95 1.0/19195 lD/~ 

ITYPE: SOIL SOIL SOIL SOIL SOIL SOIL LIQUID (ugll) SOIL SOIL SOIL SOIL SOIL 

ILOCATION: SS SS SS SS SS SS East Sump SS 55 SS SS , SS 

CLEANUP 

lal la ug/kg I a ug/kg I a uglkg ~ ~gla la la ug/kg 10 10 ug/kg la LEVEL uglkg uglkg IE uglkg uglkg uglkg ug/kg ~. -. 'Aldrin Iu Iu Iu lu lu I U IL I u lu I u u lu 

2.01 lu lu lu lu lu I U IL I u lu I u _U ~ 
IBeta.BHC 4 . .02 lu lu lu lu lu IU lu lu lu lu ..lJ lu 
Ir:: ; (Lindane) 2.68 lu lu lu lu lu ILJ lu lu lu lu ..lJ lu 

14,4'·D[)D 3.500 l.u_ lu lu lu lu lu lu lu lu lu u 1.lJ 
14,4'.00E _ 2,500 lLJ lu lu lu lu lu lu lu lu lu u l.LJ 
14,4'.00T 8 lu lu lu lu lu lu I L I u lu lu u lu 

10ieidrin 53 lu lu lu lu I u IU lu I u u lu _lJ lu 

"If· ,1 2,000 lu lu lu lu I u l.LJ lu lu u lu l lu 

<="~"' "If .. II 2,000 J:!. u u u u u lu u u u u J! 
~. .. ". ,sullate 44.2 U U U U U u I L U U U u llJ. 
Endrin 12,000 U U U U U u lu u u u u ~ 
Endrin Aldehyde 15.4 U U U U u J:!. lu u u u J! lu 

HeplaCniOr 190 U U U U u J:!. I u u u u J! 'u 

I Heptachlor epo.ide 94 U U lu I U U u I u u u u ..lJ u 

I 200,00.0 .LJ u lu lu u i U lu u u lu l . U 

}{ 
,Sullotepp .. I I .. I I .. I I 

_ . 
I .. I I .. I I .. I .. I I .. . . I I 

_ . 
I I .. 

IFamphur .. I I ,- I I .. I .. -- .. J I .. I . - I I .. .. I I . . I I .. 

t;1ij:"'I:lRO:'rtJ.ii)):::::):; 
12,4,5.T 390,000 .. I I .. I .. I I .. I .. I I .. I I .. . - I I .. .. I 

_ . 
I I .. 

:)}::r::: 
7,200 26,800 1.02,00.0 22,600 ~~,Il.oo 39 67,400 IN U 11,500 IN 12,000 N 4ZQCl It-J. IAntimony 31,000 ~ 

IArsenic 97C ..!,4001N 1,200 IN 6,600 IN 6,500 IN 6,500 IN ~ L"! lu 4,400 IN' U 9SO IN' 1,40() IN..' ~ 
IB~ri~';' 5,500,00.0 992,000 1,47.0,000 2,74.0,000 2,36.0,00.0 1,85.0,000 1,120,000 728 2,580,000 30,000 181,000 ~ ~ 

IBerylliu"; 400 300 790 56.0 38.0 43.0 37.0 lu 660 IN 400 N 39.0 IN 480 N 470 IN 

ICadmium 39,000 1,100 1,900 3,300 lQ,SOD 7,200 5,300 9.1 48,100 IN !U 1,700 IN 1,000 N 1,000 N 

94.0,000 12,3()() if'/. 21,900 IN . 1.04,000 IN 24,400 IN 29,600 IN ~,E.o() IN 11.1 32,100 IN 6,800 IN 9,500 IN 11,700 N lQ..§()() ll! 
ICoba~ 100 llJ. 15,400 6,500 3,700 7,000 ~ i U 6,400 IN 1,300 IN 3,100 IN 5,000 N ~ IN 

ICopper 'ROO 000 921.()()() 3,980,000 1,92.0,000 I' 4,32.0,000 , 
2,91.0,000 ' 3,620,000 , 

277 2,98.0,000 IN 14,000 IN 272,000 IN _~O()() _N Hl3,()()() IN 

Lead 500,000 56:2,()()() 1,180,000 2,100,000 8,24.0,00.0 4,050,000 2,330,000 1,28.0 8,650:00: IN 38,700 IN 629,000 IN .1-7~().()()() .f'l ~ IN 

IMercury 23,000 U lu 100 14.0 lu 22C .0.67 58.0 IN lu lu u lu 

INickel 1,6DQ,DOC 7,~IN 31,100IN 19,300 IN 34,4.0.0 IN 33,100 IN 24,9OC IN lu 33,200 IN 4,600 IN 7,600 IN ..t().!l()() .foJ .2,400 N 

ISelenium 39.0,000 lu lu lu u lu lu lu lu lu lu ..lJ ,U 

ISilver 390,OOC lu lu lu u lu lu IL lu lu lLJ L !U 

, IThallium lu lu u u lu lu u lu u lu L U 

. ITin <7 nnn nnn lu lu u u lu lu U 29,900 U I u L U 

IVanadium 5SO,OOO 9,800 13,600 16,400 2.0,200 13,500 1.0,900 U 1.0,200 IN 4,600 N 8,700 N 1.0,400 N 1.0,700 N 

IZinc ?~ nnn nnn 4,69.0,.000 IE 6,94.0,000 IE 1.0,700,000 E 15,000,.0.0.0 E 15,900,000 IE 12,100,000 IE 2,32.0 12,700,000 IN 78,400 N 1,55.0,000 N 563,.000 N 903,000 N 

lu lu u u lu IU .. 11,3.0.0 U U u J:!. Lithium 

N.CRANE 
S 16/16 
Ir Measures Report • 
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S5M:i\iotAtILEORGANiGS,:",:":::}};

IVQi;ii;rJ1i;ir~~i\iiiJ~(: ;;;;;.;.;.;.;.;.;.;.;.;.; ; ;.

COMPOUND

Acetone

2-Butanone

Chloroform

m+p-xylene

Methylene chloride

a-xylene

Toluene

Tetrachloroethene

Trichloroethene

Benzene

Ethylbenzene

Total Xylenes

Bromodichloromethane

1,2-Dibromo-3-chloropropane

Anthracene

Acenaphthylene

Acenaphthene

8enzo(a)anthraceM

Benzo(b)fluoranthene

Benzo(k)fiuoranthene

Benzo(a)pyrene

Benzo(g,h,i)perylene

bis(2-ethylhexyl) Phthalate

Chrysene

Dibenzo(a,h) anthracene

2,4-Dinitotoluene

Fluoranthene

Fluorene

Indeno(1 ,2,3-cd) pyrene

2-Methylnapthalene

Naphthalene

Phenanthrene

Pyrene

SAMPLE.

SAMPLE DATE:

TYPE:

LOCATION:

CLEANUP

LEVEL ug/kg

9,200,000

5,200,000

960

99,000

22,000

99,000

280,000

14,000

14,000

2,700.000

58,000

99,000

2,900

610

1,900

660

36,000

660

660

660

660

660

61,000

600

120

78,000

1,600,000

28,000

1,200

660

80,000

660

1,200,000

16/16-051

10119195

SOIL

SS

ug/kg Ia

~

~

~
u

8=
~
u

m=
~

~

~

~

~
U

16116-052

10119/95

SOIL

SS

ugl1<g la

u
u
u
u

6.4

u
u

7.1

u
u
u
u
u
u

16116.Q53 16116-054 16116.Q55 16116-056 16116.Q57 16116-056 16/16.Q59 16116-060- 16116-061 16116.Q62

10/19195 10/19195 10/19195 10119195 10119195 10/19195 10119195 10119195 10119195 10119195

SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL. SOIL

East Side SS 55 SS SS SS SS S5 SS SS

U9/k9 lal ugl1<g lal ugl1<g 101 ugl1<g lal· ugl1<g lal ugl1<g la ugl1<g a ugl1<g al ugl1<g a u911<9 a

U u u u U u u u U U

U U U U U U U U U U

U U U U U U U U U U

U U U U U U U U U U

2.21 J 6.8 B U 8 B 19 B 23 B 21 B 15 B 22 B 29 B

U U U U U U U U U· U

U U U U 3.7 J U U U U U

U 4.9 J U U 30 10 12 4.3 J 5.6 U

U U U U U U U U U U

U U U U -"U U U U U U -,"-"
';-4f'

u U U U U U U U U ". U -;~.
U U U U U U U U U ~:o:..__ U '~'
U U U U U U U U U

, U ~ .-~~~

u
.,

u u u u u u u U IJ - ~ .w;;,

~
,J.>~

'.-,~

:i.
"j'"

!'"'••

~. ~;fS
: J::;

~:j
--:;.:,=:
.~<,••rr- I I

....~~
t~.,..· ..

_...'f~ I I ~t~
·r.

SiPi;Q.SIVES::};;:;:;;;:;:;:;:;;;;;
2,4-DNT

2,6-DNT

:;:;:;:;:;:;;;:;.::.:.;;";,};:;:;;;;;;;;;;;;;;;;;;;;;;;;:::;:::,

~ I~ tlli E=rn ~I ~. ~ ~ ~ £-3~ 78,000
1,300

NSWC CRANE
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• 
COMPOUND 

SAMPLE. 

SAMPLE DATE: 

TYPE: 
LOCATION: 

CLEANUP 
LEVEL ug/kg 

16116-051 

10119195 

SOIL 

SS 

ug/kg Q 

TAI:..-4 
SWMU 16/16 Confirmation Samples Analytical Results Summary 

16116-052 ,16116-053 16116-054 16116-055 16116-056 16116-057 16116-056 

10119195 10/19195 10/19195 10/19195 10119195 10119195 10/19195 

SOIL SOIL SOIL SOIL SOIL SOIL SOIL 

SS East Side SS ss SS SS SS 

uglkg Q ug/kg Q uglkg Q uglkg Q uglkg Q uglkg Q uglkg Q 

:. 
16116-059 16116-060- 16116-061 16116-062 

10119195 10119195 10119195 10119195 

SOIL SOIL SOIL. SOIL 

SS SS SS SS 

uglkg Q uglkg Q I uglkg Q uglkg Q 

Acetone 9,200,000 U U 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 U U 

Chloroform 960 U U U U U U U U U U U U 

m+p-xylene 99,000 U U U U U U U U U U U U 

Methylene chloride 22,000 5.4 6.4 2.2 B.8 B U 8 B 19 B 23 B 21 B 15 B 22 B 29 B 

o-xylene 99,000 U U U U U U U U U U . U . U 

Toluene 2BO,000 U U U U U U 3.7 J U U U U U 

Tetrachloroethene 14,000 B.l 7.1 U 4.9 U U 30 10 12 4.3 J 5.6 U 

Trichloroethene 14.000 U U U U U U U U U U U U 

Benzene 2.700.000 U U U U U U U U U U U U 

Ethylbenzene 56.000 U U U U U U U U U U U·-. U 

Total Xylenes 99,000 U U U U U U U U U U U ."-__ U 

Bromodichloromethane 2,900 U U U U U U U U U U U~. U 

~1~,2~-~D~ib~ro~m~0~-3~-~ch~l~or~0~pr~0~pa~n;e~~~~~~6~I~O~ ____ ~~U~ ______ -LU~ ________ ~U~ ________ ~U~ ________ ~U~ ______ ~U~ ________ ~U~ ______ ~~U~ ________ ~U~ ______ -LU~ ________ JLIJ:~ ______ ~~UJ 

j::$~e~M~I\i~Ol:!tA~t~lL=E~b!!RG::;·.AN~.·.!!!iG::::S::;;;··;~·;·;·+;;: ;i;:{~)~);i;:):~:}~i;;~:;;;':~':"':::""f---'-r----rr----""n:---,,----r,--,,---,+---r-r----.-r----r-r----r~ . ..----..--. 
~A~n~th~ra~c~e~n~e------------~------~I~,900~~~~~--r_------r1~------_t_t--------i-_t--------t-i-------t--r--------t-t_--~--_t~r_--=----r_t--~~~--r_--=---_t_+--~----t_~~­
~A~c!e~na~p~h~th~y~le~ne~--------~------~~6~60~--~--1__r--~--_t1_--~----r-t---~--_i--r---~---t_i--~~_i~r---=---_t_1--~~--+-_r--~----r_t_--=---1_~--.-=~--t_+_--~--_1~"f.-
Acenaphthene 36,000 

genzo(a)anth racene 660 

Benzo(b)tluoranthene 660 

Benzo(k)fiuoranthene 660 

Benzo(a)pyrene 660 

Benzo(g,h,i)perylene 660 

bis(2-ethylhexyt) Phthalate 61,000 

Chrysene 800 

Dibenzo(a,h) anthracene 120 

2,4-Dinitotoluene 78.000 

Fluoranthene 1,600,000 

Fluorene 26,000 

Indeno(1 ,2,3-cd) pyrene 1,200 

2-Methytnapthalene 660 

Naphthalene 80,000 

Phenanthrene 660 
Pyrene 1,200,000 

lUi lui lui U lui lui Iu u u lui u E2~.6~-D~N~T ______ 1_I __ ~I,~300~--~~'~I--~~---~L---~~-:_--L~ __ -L~ ___ -L~ ___ ~L-__ ~~ ____ ~L_ __ ~~ _______ ~ 
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TABLE 3-4
SWM U 16/16 Confirmation Samples Analytical Results Summary

SAMPLE. 16/16-051 16/16.Q52 16/16-053 16/16-054 16/16-055 16/16-056 16/16-057 16/16-056 16/16-059 16/16-060 16/16-061
~ 16/16.Q62

COMPOUND SAMPLE DATE: 10/19/95 10/19195 10/19195 10119195 10119195 10119195 10/19195 10119195 10119195 10119195 10119195 10119195

TYPE: SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

LOCATION: 55 55 East Side 55 55 55 55 55 55 55 55 55

CLEANUP

10 la la la la U91k9 10 la lal la laLEVEL ug/kg uglkg uglkg ug/kg uglkg uglkg uglkg la uglkg uglkg la uglkg uglkg uglkg

Aldrin 50 U U U U U U U U U U U U

Alpha-BHC 2.01 U U U U U U U U U U U U

Beta-BHC 4.02 U U U U U U U U U U U U

Gamma-BHC (Lindane) 2.66 U U U U U U U U U U U U

4,4'-000 3,500 U U U U U U U U U U U U

4,4'-00E 2,500 U U U U U U U U U U U U

4,4'-00T 8 U U U U U U U U U U U U

Oieldrin 53 U U U U U U U U U U U U

Endosulfan I 2,000 U U U U U U U U U U U U

Endosulfan II 2,000 U 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 U U

Endrin 12,000 U U U U U U U U U U U U

Endrin Aldehyde 154 U U U U U U U U U U U U

Heptachlor 190 U U U U U U U U U U U U

Heptachlor epoxide 94 U U U U U U U U U II U U.- I--
Methoxychlor 200,000 .'U U U U U U U U U U U U

~¢:~®@Q$p,**¢li;)l:l.i:*@¢l$$:}:'

Sulfotepp -- I I -- 1 -- J I -- I -- I I -- I I -- I -- J I -- -- I -- J I -- J

. Famphur -- I -- I I -- -- -- -- -- -- I I -- I I -- I -- I J -- I I

12,4,5-T 390,0001 -- J J -- I -- I I -- I I -- I I -- I I -- .- I I -- I -- . I .- -- I I

Antimony 31,000 5,500 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 1'1 U

Arsenic 970 2,000 N' 1,800N U 1,300 N' U 1,500 N' 2,900 N' 3,900 N' 3,300 N' 1,900 N' 1,100 N'I 1,800 N'

Barium 5,500,000 303,000 266,000 130,000 184,000 70,000 743,000 336,000 359,000 569,000 540,000 350,000 , 85,200

Beryllium 400 410 N 360 N 600N 400 N 370 N 650 N 410 N 390 N 230 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 4,800 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 37,000 N 549,000 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 667,000 N 856,000 N

Mercury 23,000 U 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 U U U U U U

Silver 390,000 U U U U U U U U U U 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 U

Vanadium 550,000 10,200 N 10,900 N 12,600 N 8,500 N . 6,200 N 12,000 N 11,700 N 17,300 N 11,700 N 10,000 N 14,700 ·N 12,000 N

Zinc 23,000,000 2,860,000 N 2,640,000 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 U U 11,200 U U U U U U U 12,100 U

_
CRANE
16/16 .
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SAMPLE. 

COMPOUND SAMPLE DATE: 

TYPE: 
LOCATION: 

CLEANUP 
LEVEL ug/kg 

t:,}}::::::::::: ,}, 
Aldrin 50 

Alpha-BHC 2.01 

Beta-BHC 4.02 

Gamma-BHC (Lindane) 2.66 

4,4'-000 3,500 

4,4'-00E 2,500 

4,4'-00T 8 

Oieldrin 53 

Endosulfan I 2,000 

Endosulfan II 2,000 

Endosulfan sulfate 44.2 

Endrin 12,000 

Endrin Aldehyde 15.4 

Heptachlor 190 

Heptachlor epoxide 94 

Methoxychlor 200,000 

~O:Mi()@Qi'lp,**¢li;)l:i.iii':®¢t$i!::: 
:.::;::::: 

Sulfotepp 

. Famphur 

f:: IlliiJi 
2,4,5-T 390,000 

'MET .. Mi\,,??::::i:::":':: 
Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Tin 

Vanadium 

Zinc 

Lithium 

31,000 

970 

5,500,000 

400 

39,000 

940,000 

100 

2,900,000 

500,000 

23,000 

1,600,000 

390,000 

390,000 

47,000,000 

550,000 

23,000,000 

_
CRANE 
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16116-051 

10/19/95 

SOIL 

55 

ug/kg 10 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

.'U 

-- , , 
-- , 
-- , 
5,500 N 

2_000 N' 

303,000 

410 N 

2,200 N 

10,900 N 

4,600 N 

402,000 N 

1,040,000 N 

U 

10,800 N 

U 

U 

U 

U 

10,200 N 

2,860,000 N 

U 

TABLE 3-4 
SWM U 16/16 Confirmation Samples Analytical Results Summary 

16/16'()52 16116-053 16/16-054 16116-055 16/16-056 16116-057 16116-056 

10/19195 10/19195 10/19195 10/19195 10/19195 10/19/95 10/19195 

SOIL SOIL SOIL SOIL SOIL SOIL SOIL 

55 Ea.t Side 55 55 55 55 55 

ug/kg la ug/kg la ug/kg la ug/kg la ug/kg 10 ug/kg Ja ug/kg la 
U U U U U U U 

U U U U U U U 
U U U U U U U 

U U U U U U U 

U U U U U U U 
U U U U U U U 
U U U U U U U 

U U U U U U U 

U U U U U U U 

U U U U U U U 

U U U U U U U 

U U U U U U U 

U U U U U U U 

U U U U U U U 

U U U U U U U 

U U U U U U U 

-- , -- -- -- -- -- , -- , , 
-- -- , -- , , -- , , -- , -- -- , , 
-- , -- , , -- , , -- , , -- , , -- -- , 
11,800 N U 6,600 N U 16,000 N 12,400 N 8,800 N 

1,8°oN U 1,300 N' U 1,500 N' 2,900 N' 3,900 N' 

266,000 130,000 184,000 70,000 743,000 336,000 359,000 

360 N 600 N 400 N 370 N 650 N 410 N 390 N 

1,900 N 550 N 1,300 N 9,300 N 10,600 N 2,700 N 2,500 N 

15,600 N 14,800 N 9,700 N 7,600 N 15,300 N 11,600 N 14,600 N 

4,700 N 18,800 N 3,900 N 3,900 N 7,300 N 4,600 N 4,400 N 

350,000 N 104,000 N 201,000 N 37,000 N 549,000 N 318,000 N 340,000 N 

819,000 N 341,000 N 612,000 N 235,000 N 2,960,000 N 888,000 N 821,000 N 

U U U U U 120 N U 

12,600 N 11,600 N 8,900 N 6,800 N 14,600 N 9,900 N 10,600 N 

U U U U U U U 

U U U U U U U 

U U U U U U U 

U U U 91,800 U U U 

10,900 N 12,600 N 8,500 N - 6,200 N 12,000 N 11,700 N 17,300 N 

2,640,000 N 690,000 N 1,590,000 N 290,000 N 4,090,000 N 2,810,000 N 3,070,000 N 

U 11,200 U U U U U 

• 

16116-059 16116-060 16116-061 16/16.()62 

10119195 10119195 10/19195 10119195 

SOIL SOIL SOIL SOIL 

55 55 55 55 

ug/kg la ug/kg lal ug/kg la ug/kg la 

U U U U 

U U U U 

U U U U 

U U U U 

U U U U 

U U U U 

U U U U 

U U U U 

U U U U 

U U U U 

U U U U 

U U U U 

U U U U 

U U U U 

U II U 
~ 

U U U U 

-- , , -- , , -- , , -- , 
-- , , -- , -- , , --

-- -- -- , , -- , , 
19,500 N 10,700 N 8,400 I:' U 

3,300 N' 1,900 N' 1,100 N', 1,800 N' 

569,000 540,000 350,000 , 85,200 

230 N 400 N 680 N 600 N 

4,100 N 3,400 N 1,600 N U 

10,700 N 15,700 N 17,500 N 17,800 N 

4,500 N 3,900 N 4,200 N 450 N 

570,000 N 763,000 N 285,000 N 38,500 N 

1,280,000 N 738,000 N 667,000 N 856,000 N 

-- -- U U 

9,800 N 13,800 N 14,500 N 13,100 N 

U U U U 

U U U U 

U U U U 

U U U U 

11,700 N 10,000 N 14,700 ·N 12,000 N 

5,730,000 N 6,350,000 N 2,350,000 N 358,000 N 

U U 12,100 U 
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COMPOUND

SAMPLE.

SAMPLE DATE:

TYPE:

16/16-063

10119195

SOIL

16/16-064

10/19/95

SOIL

16/16-065

10/19195'

SOIL

16/16-066

10119195

SOIL

16/16-23A

10125195

SOIL

16/16-24A

10125195

SOIL

16/16-25A

10125195

SOIL

16/16-26A

10125195

SOIL

16/16-27A

10125195

SOIL

16/16-28A

10125195

SOIL

16/16-29A

101251995

SOIL.

16/16-30A

10125195

SOIL

LOCATION:

CLEANUP
LEVEL ug/kg

SS

uglkg

SS

Q lug/kg Q

SS

uglkg

SS

QI uglkg IQ

SS

uglkg I Q

SS

uglkg Q

SS

ug/kg Q

SS

uglkg Q

SS

ug/kg

SS

Q 1 uglkg IQ

SS·

uglkg Q

SS

uglkg I Q

9,200,000

vPii"mli@lCiM,il¢$" ,}"):,,;:::) }{{,,:::, """,}",
Acetone i 96 IJD 110\ JD U 191 J 37\ JB 38\ JB 111 JB 271 JB 221 JB 131JB 271JB 26\JB

$EMi~o(AtilEORGANics{:,),}?""" ""

2-Butanone

Chloroform

m+p-><ylene

Methylene chloride

o·xylene

Toluene

Tetrachloroethene

Trichloroethene

Benzene

Ethylbenzene

rotal Xylenes

Bromodichloromethane

l,2·Dibroml'·3-chloropropane

Anthracene

Acenaphthylene

Acenaphthene

Benzo(a)anthracene

Benzo(b)lIuoranthene

Benzo(k)fluoranthene

Benzo(a)pyrene

Benzo(g,h,i)perylene

bis(2·ethylhexyl) Phthalate

Chrysene

Dibenzo(a,h) anthracene

2,4·Dinitotoluene

Fluoranthene

Fluorene

Indeno(l,2,3-cd) pyrene

2·Methylnapthalene

Naphthalene

Phenanthrene

Pyrene

2,4-DNT I
2,6-DNT I

5,200,000

960

99,000

22,000

99,000

280,000

14,000

14,000

2,700.000

58,000

99,000

2,900

610

1,900

660

36,000

660

660

660

660

660

61,000

800

120

78,000

1,600,000

28,000

1,200

660
80,000

660

1,200,000

78,000

1,300

U

U

U

110 IBD

U

U

U

u
U

39

510

U

U

U

U

U

U

U

U

U

U

U

u

u
200 1 J

u
160 I J

u
420

U

I ul
I ul

U

U

U

1101 BD

U

5.4

U

U

1.4

73

U

U

u
u
u
u
u
u
U

U

u
u

u
600

U

2601 J

u
1,100

U

I UI
U

U

U

U

241 B

U
2.11 J

14

u
U

U

U

U

U

I ul
I ul

U

U

U

271 B

U

U

8.4

U

U

U

U

U

U

I ul
I u

181JB

U

U

261 B

U

U

U

U

U

U

U

U

U

I u
I u

231 JB

U

2.51 J

241 B

U

U

471 J

U

U

U

U

U

U

I ul
I ul

5.41 JB

U

U

191 B

U

2.51 J

U

U

U

U

U

U

U

I ul
I ul

151 JB

U

U

191 B

U

U

U

U

U

U

U

U

U

I ul
I ul

151 JB

U

U

181 B

U

u
U

U

U

u
U

U

U

I ul
I ul

9.81JB

U

2.31 J

211 B

U

U

U

U

U

U

U

U

U

I l.-

ul

241JB

U

5.21 J

251 B

U

U

4.51 J

U

U

U
UI ;;,.

U

U

,,....~ .. --

lui
u

131JB

U

5.21 J

361 B

U

U

U

U

u
U

U

U

U

~~~

···sr'

u
lui

~

>
4:-.(>'

:~~
•.,J

~:
':'~

....-
"
~~

: ~{~;

·~,tt
:~~5!

.,.:r
'6~#J~'-r-
,~
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• 
COMPOUND 

Acetone 

2-Butanone 

Chloroform 

m+p-><ylene 

Methylene chloride 

o·xylene 

Toluene 

Tetrachloroethene 

Trichloroethene 

Benzene 

Ethylbenzene 

Total Xylenes 

Bromodichloromethane 

1.2·0ibromp-3-ehloropropane 

Anthracene 

Aeenaphthylene 

Aeenaphthene 

Benzo(a)anthracene 

Benzo(b)lIuoranthene 

Benzo(k)fluoranthene 

Benzo(a)pyrene 

Benzo(g,h,i)perylene 

bis(2-ethylhexyl) Phthalate 

Chrysene 

Oibenzo(a,h) anthracene 

2,4-0initotoluene 

Fluoranthene 

Fluorene 

Indeno(1,2,3-cd) pyrene 

2-Methylnapthalene 

Naphthalene 

Phenanthrene 

SAMPLE. 

SAMPLE DATE: 

TYPE: 

LOCATION: 

CLEANUP 

LEVEL ug/kg 

5.200,000 

960 

99,000 

22,000 

99,000 

280,000 

14,000 

14,000 

2.700.000 

58.000 

99,000 

2,900 

610 

1,900 

660 

36,000 

660 

660 

660 

660 

660 

61,000 

800 

120 

76,000 

1,600,000 

28,000 

1,200 

660 

80,000 

660 

Pyrene 1,200,000 

2,4-0NT I 78,000 

2,6-0NT 1,300 

NSWC CRANE 
SMWU 16/16 
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16/16-063 

10119195 

SOIL 

SS 

uglkg Q 

96 JO 

v 
v 
U 

110 BO 

U 

U 

U 

v 
v 

39 

510 

v 
U 

v 
v 
u 
u 
u 
U 

U 

U 

v 
v 

v 
200 

v 
160 . 

U 

420 

U 

I vi 
I vi 

TAI:..~-4 • SWMU 16/16 Confirmation Samples Analytical Results Summary 

16/16-064 16/16-065 16118-066 16/16-23A 16/16-24A 16116-25A 16/16-26A 16/16-27A 16/16-28A 16/16·29A 16116·30A 

10/19/95 10/19/95· 10119/95 10125/95 10125195 10125195 10125195 10125/95 10125195 101251995 10125/95 

SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL. SOIL 

SS SS SS SS SS SS SS SS SS SS· SS 

ug/kg Q uglkg Q uglkg Q uglkg Q uglkg Q ug/kg Q uglkg Q ug/kg Q uglkg Q uglkg Q uglkg Q 

110 JO v 19 37 JB 38 JB 11 JB 27 JB 22 JB 13 JB 27 JB 26 JB 

U v v 16 JB 23 JB 5.4 JB 15 JB 15 JB 9.8 JB 24 JB 13 JB 

v U U v v v v U U v v 
U v v v 2.5 v U v 2.3 5.2 J 5.2 J 

110 BO 24 B 27 B 26 B 24 B 19 B 19 B 18 B 21 B 25 B 36 B 

v v v v v v U U v U U 

5.4 2.1 J v v U 2.5 J U v U U v 
U 14 8.4 u 4.7 J U v U v 4.5 J U 

v v v v v v U v U U U 

1.4 v U u U u v U v U v 
v U u U U u v v U U 

73 v v u u v U u v v 
v U u u u u U U U U U 

v v U u U u u v v U u 

U , ."C;-

v .''i"' ~. . 
~~ 

v : ~{~; 

·~tt 
u 
U ,,...~.---

U 

v .. f --

v 

v 
U 

U 

600 

U 

260 J 

v 
1,100 

U 

I UI ul v v I ul I ul I vi I ul ul I v I 
vi v U u v I vi U u Iv vi Iv 

3-22 02/24/97 



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

SAMPLE. 16/16-063 16/16-064 16116-065 16/16-066 16/16-23A 16/16-24A 16116-25A 16116-26A 16/16-27A 16/16-28A 16116-29A 16/16-30A

COMPOUND SAMPLE DATE: 10119195 10/19195 10/19195 10/19195 10125195 10125195 10125195 10125/95 10125195 10125195 101251995 10125195

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

Ie Ie Ie uglkg IQ uglkg IQ Ie IQ ug/kg IQLEVEL ug/kg uglkg ug/kg uglkg ug/kg uglkg Ie uglkg IQ uglkg Ie ug/kg IQ uglkg

Aldrin 50 U U U U U U U U U U U U

Alpha-BHC 2.01 U U U U U U U U U U U 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 U U U U U

4,4'-000 3,500 U U U U U U U 4.1 U U U U

4,4'-00E 2.500 U U U U U U U U U U U U

4.4·-00T 8 U U U U 5.4 P U U U U U U U

Dieldrin 53 U U U U U U U U U 12 P U U

Endosulfan I 2.000 U U U U U .U U U U U U U

Endosulfan II 2.000 U 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 U U

Endrin 12.000 U U U U U U U U U 5.5 U U

Endrin Aldehyde 15.4 U U U U U U U U U U U U

Heptachlor 190 U U U U U U U U U 2.3 P U U

Heptachlor epoxide 94 U U U U U U U U U U U U

Methoxychlor 200.000 U U U U U U U U U U U u
i:*$~®P.B"i$I'~~®$,*$'i¢j,*ii:)':

Sulfotepp -- I I -- -- I I -- J I -- .. -- I I -- I -- I -- I -- I I -- I
Famphl': -- I I -- I I _. I I -- I .. I -- I I -- J -- I -- I I -- I -- I I

2.4.5-T 390.000 -- I I -- I I .. I I .. J I .. I -- I -- J I -- I I -- I _. J I .. I I .. I I

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 - - - - - -
Cadmium 39.000 U U 4.500 N 1.200 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 - - - - - - - -
Copper 2.900.000 27.100 N 26.300 N 515.000 N 23.900 N - - - - - -
Lead 500.000 11.100 N 69.100 N .2.270.000 N 20.300 N - - - - - - - -
Mercury 23.000 U U 150 N U U 140 100 130 U U U U

Nickel 1.600.000 56.400 N 25.000 N 13.400 N 19.300 N - - - - -
Selenium 390.000 U U U U - - - - -
Silver 390.000 U U U U - - - - - - -
Thallium U U U 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 185.000 N 4.830.000 N 87.400 N - - - - - -
Lithium 12.000 U U 19.800 U U U U U U U U

NSWC CRANE
"U 16/16
~ Measures Report • ./97

SAMPLE. 

COMPOUND SAMPLE DATE: 

TYPE: 

LOCATION: 

CLEANUP 

LEVEL ug/kg 

lot:<to."""',i'ltt;:;'::: ::::,:?::,:)),: 
Aldrin 50 

Alpha·BHC 2.01 

Beta·BHC 4.02 

Gamma·BHC (Lindane) 2.66 

4,4'·000 3,500 

4,4'·00E 2,500 

4,4'·00T 8 

Dieldrin 53 

Endosulfan I 2,000 

Endosulfan II 2,000 

Endosulfan sulfate 44.2 

Endrin 12,000 

Endrin Aldehyde 15.4 

Heptachlor 190 

Heptachlor epoxide 94 

Methoxychlor 200,000 

i:*(j~®P.H()$g~®$FfI:$li¢l~!i:)': 

Sulfotepp 

Famph'" 

::::,::[M:±11tL 
2,4,5.T 390,000 

M$i'it:$',':)lt \:{:';::" 
Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

~. 
Tin 

Vanadium 

Zinc 

Lithium 

31,000 

970 

5,500,000 

400 

39,000 

940,000 

100 

2,900,000 

500,000 

23,000 

1,600,000 

390,000 

390,000 

47,000,000 

550,000 

23,000,000 

NSWC CRANE "U 16/16 
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16116-063 

10/19/95 

SOIL 

SS 

uglkg 10 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

.. I I 

.. I I 

.. I I 

U 

41,300 N" 

142,000 

1,600 N 

U 

24,000 N 

33,400 N 

27,100 N 

11,100 N 

U 

56,400 N 

U 

U 

U 

U 

18,700 N 

165,000 N 

12,000 

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

16/16·064 16116·065 16/16·066 16/16·23A 16/16·24A 16116·25A lB116·26A 
10/19/95 10/19/95 10/19/95 10125195 10125/95 10125/95 10125/95 

SOIL SOIL SOIL SOIL SOIL SOIL SOIL 

SS SS SS SS SS SS SS 

ug/kg 10 uglkg 10 uglkg la uglkg la ug/kg 10 uglkg 10 uglkg 10 

U U U U U U U 

U U U U U U U 
U U U U U U U 
U U U U U U U 

U U U U U U 4.1 

U U U U U U U 

U U U 5.4 P U U U 
U U U U U U U 

U U U U ,U U U 

U U U U U U U 

U U U U U U U 

U U U U U U U 

U U U U U U U 

U U U U U U U 

U U U U U U U 

U U U U U U U 

.. .. I .. I I .. .. .. I I .. I 
.. I .. I I .. I .. I .. .. 

.. I .. I I .. I .. I .. I .. I I .. I 

U 19,900 N U - - - -
U 2,600 N' 12,400 N' - - - -

99,900 569,000 200,000 - - -
1,100 N 500 N 740 N - -

U 4,500 N 1,200 N - - -
14,600 N 17,100 N 33,000 N - - - -
14,600 N 5,800 N 720 N -
26,300 N 515,000 N 23,900 N - - -
69,100 N .2,270,000 N 20,300 N - - - -

U 150 N U U 140 100 130 

25,000 N 13,400 N 19,300 N - -
U U U - - -
U U U - - - -
U U U - - - -
U U U - - -

16,700 N 16,100 N 61,500 N - - -
185,000 N 4,830,000 N 87,400 N - - - -

U U 19,800 U U U U 

• 

16/16·27A 16/16·28A lB116·29A 16/16·30A 

10125195 10125195 101251995 10125/95 

SOIL SOIL SOIL SOIL 

SS 55 S5 5S 

uglkg 10 ug/kg 10 uglkg 10 ug/kg La 

U U U U 

U U U U 

U U U U 

U U U U 

U U U U 

U U U U 

U U U U 

U 12 P U U 

U U U U 

U U U U 

U U U U 

U 5.5 U U 

U U U U 

U 2,3 P U U 

U U U U 

U U U u 

I .. I I .. I I .. I I .. 

I .. I I .. I I .. I .. 

I .. I I .. I .. I I .. I 

- - - -
- - -
- - - -
- - - -

-
- -
- - - -
- -
- - - -

U U U U 

- - -
- -

- - -
- -
- - -
- - - -
- -

U U U U 



•• TAS_-4
SWMU 16/16 Confirmation Samples Analytical Results Summary •

SAMPLE" 16116-32A 16/16-33A 16116-34A 16/16-35A 16/16-36A 16/16-37A 16/16-38A

COMPOUND SAMPLE DATE: 10/25195 10/25195 10125195 10125195 10125195 10125195 10125195

TYPE: SOIL SOIL SOIL SOIL SOIL SOIL SOIL

LOCATION: SS SS SS SS SS SS
~

CLEANUP

LEVEL ug/kg uglkg 10 uglkg 10 uglkg 10 U91k9 10 ug/kg 10 u91k9 10 u91k9 10

V~rn;~P.RGANt¢${{}:,{{\/ }}::}{::::::::::
Acetone

2-Butanone

Chloroform

9.200,000

5.200,000

960

191JB

lllJB

U

261JB

10lJB

U

261JB

161JB

U

611JB

241JB

U

261JB

141JB

U

30lJB

131JB

U

331 JB

191 JB

.U

16/16-70 16/16-71 16/16-72 16/1ih__

2/6/96 217196 217196 217196

LIQUID SOIL SOIL SOIL

- - - -
uglkg 10 uglkg 10 ug/kg 10 uglkg 10

I
!:!.
U

U

$EMNo(;~'tiiJt:ORtiANit$:::::::::::;::::::::::: ::;::::::::::::::::::::::::;::;::::::

m+p-xyIene

Methylene chloride

o-xylene

Toluene

Tetrachloroethene

Trichloroethene

Benzene

Ethylbenzene

Total Xylenes

Bromodichloromethane

l,2-Dibrom,o-3-chloropropane

Anthracene

Acenaphthyle'ne

Acenaphthene

Benzo(a)anthr3cene

Benzo(b)f1uoranthene

Benzo(k)f1uoranthene

Benzo(a)pyrene

Benzo(9.h,i)perylene

bis(2·ethylhexyl) Phthalate

ehrysene

Dibenzo(a,h) anthracene

2,4-Dinitotoluene

Fluoranthene

Fluorene

Indenoll ,2,3-cd) pyrene

2-Methylnapthalene

Naphthalene

Phenanthrene

Pyrene

2,4·DNT

2,6-DNT

99,000

22,000

99,000

260,000

14,000

14,000

2,700,000

58,000

99,000

2,900

610

1,900

660

36,000

660

660

660

660

660

61,000

600

120

78,000

1,600,000

26,000

1,200

660

60,000

660

1,200,000

78,0001

1,3001

9.9

161 B

3.61 J

U

U

U

U

U

U

U

U

TUT
Tul

11

221 B

3,51 J

3.21 J

U

U

U

U

U

U

U

lui
lui

U

161 B

U

U

U

U

U

U

U

U

U

Iu
u

U

211 B

U

U

U

U

U

U

U

U

U

lui
lui

U

151 B

U

U

U

U

,U
·U

U

U

U

-r LiT
u

U

161 B

U

U

U

U

U

U

U

U

2,61 J

lui
u

U

141 B

U

U

U

U

U

U

U

U

U

I ul
U

140

110

18,000

JB

U

U

U

U

U

U

U

U

U

U

U

U

U

21 J

U

U

U

U

U

U

21 J

U

I I

U U U

-- .-
-- --

U U U
;~2T J 3 J U ••

91 J 7 J 9 J ,;... .~r::
.,~~

~~?~ ".';':1:
.;.J

... ~'t

........ '.....:.,;.

U U U ~!..-/
(.-::

~.\ .
250 C 160 C 200 C ,.J~:;..

-,' ,,;if460 C 200 C 370 C .....
29 25 C 220 C_

.... !«.
,~~

15 J 24 e 270 e .... ;,. ·i~
7.4 J 10 Je 100 e ,{

,.I:
~;

12 BJ 17 BJ 260 Be
, .. " ~,'

'~~' . .'~Q
6.6 BJ U 69 Be "

- --
110 e 60 e 270 -S

U U 2'1 Be

- --
400 e 200 e 920 e

1,400 e 740 e 1,100 e

U U 140 e

- --
760 e 220 e 340 e

3,600 e 1.900 e 3,100 e

840 e 410 e ~~

=R - Il---~
-
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J

'. TAS_-4 • SWMU 16/16 Confirmation Samples Analytical Results Summary 

r-------------~~~_,~~~~~~_,~~~-,~~~~~~~_r~~_,~~~--._------~------~------r_--i---­
f.S~A~M~P~L~E~.~~_t1~6~/~16~-3~2~A~_t~1~~~1~6-~3~3A~~~1~~~1~6~-~~A--_t~16~/~16~-~35~A~--t_l~~=1~6~-3=6~A~--rl~6=/1~6~~=7~A~~~1~~~1~~~38~A----+_~1~~~1~6-~7~0~--~~1~~16~-~71~--~-1~~~1~6~-7~2~ __ +_21~~~1~6,'~ 

COMPOUND SAMPLE DATE: 10125195 10/25195 10125195 10125195 10125195 10125195 10125195 2/6/96 2/7/96 2/7/96 2/7/96 

TYPE: SOIL SOIL SOIL SOIL SOIL SOIL SOIL LlaUID SOIL SOIL SOIL 

LOCATION: 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 ug/kg Q ug/kg Q ug/kg Q 

Acetone 9,200,000 19 JB 26 JB 28 JB 61 JB 28 JB 30 JB 33 JB U 

2-Butanone 5,200,000 11 JB 10 JB 16 JB 24 JB 14 JB 13 JB 19 JB U 

Chloroform 960 U U U U U U _U U 

m+p-xylene 99,000 9,9 11 U U U U U 

Methylene chloride 22,000 16 B 22 B 18 B 21 B 15 B 18 B 14 B 140 JB 

o-xylene 99,000 3,6 J 3,5 U U U U U 

Toluene 280,000 U 3.2 J U U U U U 110 U U U 

Tetrachloroethene 14,000 U U U U U U U U 

Trichloroethene 14,000 U U U U U U U 18,000 

Benzene 2,700.000 U U U U .U U U U U U U 

~E~th~~~b~e~n~ze~n~e~ __________ ~ ____ ~5~8~,OOO~~ ____ ~~U~ ______ -1~U~ ________ ~Ut-______ -1~U~ ________ +'~U~ ______ ~U4-______ -4~U~ ________ +-~U~ _______ 2~~ ______ ~3~~ ________ +-U~." 

Total Xylenes 99,000 U U U U U U U U 9 J 7 J 9 J ,;..-

Bromodichloromethane 2,900 U U U U U U U U -;/ 
~1~,2~-~D~ib~rn~m~p~-3~-~ch~'o~r~o~pr~o-pa-n-e--~------~6~1~0~-----1~u~-------t~u~--------~ut--------t~U~--------~U~----~2~.6~~-------1~u~--------+-~U~---=--~~~--~--~r-~--~---+~ 

s'EMNo~At[E:ORG.~rc$::~ ;::::::::::::;:: :;:;:;:::;:;:;:::;:;::;:::;:::::;::::::: 
Anthracene 

Acenaphth~ene 

Acenaphthene 

Benzo(a)anthr3cene 

Benzo(b)fluoranthene 

Be"zo(k)fluoranthene 

Benzo(a)pyrene 

1,900 U U U U 

660 U 250 C 160 C 200 C 

36,000 U 460 C 200 C 370 C 

660 U 29 25 C 220 C_. 

660 U 15 24 C 270 C ,_,. 

660 U 7.4 10 JC 100 C ~f 

660 12 BJ 17 BJ 260 BC ,~X. 

~B~e~n~Zo~(~9,~h~,i)~p~erxYI~e~ne~ ______ ~ ____ ~~6=6=0t---~--r-t_------1r_r--------t_t_------_i--t_------_t_lr-----_i--r---~--1r--t_------~~U~--~~6~.~8~B~J~--____ ~~U+_----_.~~ 
~b~iS~(2~-~et~h~yl~he~xy~I)~P~h~th~a~la~te~--+_----~6~1~,00==0t---~--t_t_------1r_r--------t_t_------_i--t_------_t_lr-----_i--r--------r--t_------~2+_~J~---=~~~~---=--~~+_--~~---~ 
~C~h~~~s~e~ne~-------------+------__ ~60~0t-------r-t-----__ i--r~------t_t_------_i--t_----__ _t_lr-----_i--r--------r--t_-------t~U~----~1~1~0~C~----__ ~801-C~----~2~70~ 
Dibenzo(a,h) anthracene 120 U U U 2'1 BC 

2,4-Dinitotoluene 78,000 

Fluorantheno 1,600,000 

Fluorene 28,000 

Indeno(l,2,3-cd) pyrene 1,200 

2-Methylnapthalene 660 

Naphthalene 80,000 

Phenanthrene 660 

Pyrene 

It::,><.~ 

2,4-DNT I 78,000 

2,6-DNT 

NSWC CRANE 
SMWU 16/16 

1,300 
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lui Iu TUT 
lui lui U U U U 

3-24 

U 400 C 200 C 920 C 

U 1,400 C 740 C 1,100 C 

U U U 140 C 

U 

2 J 780 C 220 C 340 C 

U 3,600 C 1,900 C 3,100 C 

840 C 410 C 1,200 C 

I ul I I I I I I I 
u I 

02/24/97 
J 

......... ... ..:-



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

SAMPLE # 16/16-32A 16116-33A 16/16-34A 16/16-35A 16/16-36A 16116-37A 16116-36A 16/16-70 16116·71 16/16-72 16/16-73

COMPOUND SAMPLE DATE: 10125195 10125195 10125195 10125195 10125195 10125195 _ 10125195 216196 217/96 217196 217196

TYPE: SOIL SOIL SOIL SOIL SOIL SOIL SOIL LIQUID SOIL SOIL SOIL

LOCATION: SS 55 SS SS SS SS SS - - - -
CLEANUP

uglkg Ie Ie Ie Ie Ie uglkg Ie IeLEVEL uglkg uglkg ug/kg ug/kg uglkg ug/kg Ie uglkg Ie ug/kg Ie ug/kg Ie ug/kg

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 U U U - - ..

Gamma-BHC (Lindane) 2.66 U U U U U U U U - - --
4,4'·DDD 3,500 U U U U U U U U - - .-
4,4'·DDE 2,500 U U U U U U U U - - ..

4,4'·DDT 6 U U U U U U U U - - _.
Dieldrin 53 U U U U U U U U - - _.

Endosulfan I 2,000 U U U U U U U U - - --
Endosulfan II 2,000 U U U U U U U U - - .-

Endosulfan sulfate 44.2 U U U U U U U U - - .-

Endrin 12,000 U U U U U U U 0,0026 JP - ..
Endrin Aldehyde 15,4 U U U U U U U 0.012 JP - - .-

Heptachlor 190 U U U U U U U 0.016 JPB - - _.

Heptachlor epoxide 94 U U U U U U U U - - _.

Methoxychlor 200,000 U U U U U U U 0.0076 JPB - - --
.QR$A.®i:iBQilP~®$F$:@¢Jt$$>: ::

Sulfotepp -- I -- I -- -- I -- I I -- I I -- I I 0030) JB - I I - I -- I I
Famphu, .- I -- I .- .. I I -- I I _. I I _. I I 00251 J - I I - 1 --

2,4,5·T 390,0001 -- I 1 -- 1 I -- -- I r -- I I _. I I -- I I 0.057 JP - - I -- I I

Antimony 31,000 - - - - - - - 4.1 B - - ..

Arsenic 970 - - - - - - U - - --
Barium 5.500,000 - -- - -- - - 162 B -- -- --
Beryllium 400 - - -- - 0.34 B - - --
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 U U U U U - -- --
Nickel 1,600,000 - -- -- - -- 1.9 B - -- --
Selenium 390,000 - - - - -- - U - -- --
Silver 390,000 -- - - - U - - .-

Thallium -- -- - - -- - U - .-

Tin 47,000,000 - - -- - - -- U -- .-

Vanadium 550,000 - - -- - - - -- U - - _.

Zinc 23,000,000 - - - - 561 - .-

Lithium 16,300 N U U U U U U .- - -- --

•

CRANE
16/16

I I Measures Report • .~97

SAMPLE # 

COMPOUND SAMPLE DATE: 

TYPE: 
LOCATION: 

CLEANUP 

LEVEL ug/kg 

q;X" \{):. 
Aldrin 50 

Alpha-BHC 2.01 

Beta-BHC 4.02 

Gamma-BHC (Lindane) 2.68 

4.4'-DDD 3,500 

4,4'-DDE 2,500 

4,4'-DDT 8 

Dieldrin 53 

Endosulfan I 2,000 

Endosulfan II 2,000 

Endosulfan sulfate 44.2 

Endrin 12,000 

Endrin Aldehyde 15.4 

Heptachlor 190 

Heptachlor epoxide 94 

Methoxychlor 200,000 

. QR~A.®.i:iBQ$p~®S#E@¢1t$$>: ::;::::::::::-: . 

Sulfotepp 

Famphu, 

2,4,5·T 

~";9'; 
Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

Tin 

Vanadium 

Zinc 

Lithium 

:::{:){ 
390,000 

::{::::?:::j 
31,000 

970 

5,500,000 

400 

39,000 

940,000 

100 

2,900,000 

500,000 

23,000 

1,600,000 

390,000 

390,000 

47,000,000 

550,000 

23,000,000 

•
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16/16-32A 

10125195 

SOIL 

SS 

ug/kg Ie 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

--
. - I I 

.. I I 

-

-
-

-
-
-

U 

-

-
-
-
-
16,300 N 

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

16116-33A 16/16-34A 16/16-35A 16/16-36A 16116-37A 16116-38A 16/16-70 16116-71 16/16-72 16/16-73 

10125195 10125195 10125195 10125195 10125195 _ 10125195 216196 217196 217196 217196 

SOIL SOIL SOIL SOIL SOIL SOIL LIQUID SOIL SOIL SOIL 

55 SS SS SS SS SS - - - -
ug/kg Ie ug/kg Ie ug/kg Ie ug/kg Ie ug/kg Ie ug/kg Ie ug/kg Ie ug/kg Ie ug/kg Ie ug/kg Ie 

U U U U U U U - - --
U U U U U U 0.0012 JP - - --
U U U U U U U - - --
U U U U U U U - - --
U U U U U U U - - --
U U U U U U U - - --
U U U U U U U - - --
U U U U U U U - - --
U U U U U U U - - --
U U U U U U U - - --
U U U U U U U - - --
U U U U U U 0.0028 JP - - --
U U U U U U 0.012 JP - - --
U U U U U U 0.018 JPB - --
U U U U U U U - - --
U U U U U U 0.0078 JPB - - --

-- I I -- I -- -- -- -- I I 0.0301 JB - I I - .. 
.. I I . - .. I . - I I _ . I I _ . 

I I 0.0251 J - - I I .. I 

.- .. I .. I I _. I I _. I . . I I 0.057 JPI - I I - I I .. 

- - - - - 4.1 B - - .. 

- - - - U - - --
- - - - - 182 B - - .. 

- - - 0.34 B - --
- - - - - U - - --

- - - - - 25.3 - - --
- - - - - U - - --
- - - - - - 43.2 - - --
- - - - 202 - - , --

U U U U U U U - - .. 

- - - - - - 1.9 B - - --
- - - - - U - - _. 

- - - - U - - --
- - - - - U - --

- - - - -- U - .-

- - - - - U - --
- - - - 581 - .-

U U U U U U .- - - --
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TABLE 3-4

SWMU 16/16 Confirmation Samples Analytical Results Summary

.,
SAMPLE # 16/16-74 16/16-75 16/16-76 16/16-77 16/16-78

COMPOUND SAMPLE DATE: 2f7196 2f7196 2f7196 2f7196 2f7196
TYPE: SOIL SOIL SOIL SOIL SOIL
LOCATION: - - - - --CLEANUP

LEVEL ug/kg uglkg Q uglkg Q uglkg Q ug/kg IQ uglkg I Q
vOV,-I'IiiIH)l!iqi\N!¢$:}{,:;:· .,.,.,.,.,,:,.....
Acetone 9,200,OOO U U ul I ul T ul
2-Bulanone 5,200,000 U U u I ul I U
Chloroform .960 U U ul 1 u1 1 uJ
m+p-xylene 9Q,OOO

Methylene chloride 22,000 61 JBI 31 JBI 21 JBI 51 JBI 41 JB

o·xylene 99,000

Toluene 280,000 U U U U U

Tetrachloroethene 14,000 U U U U U

Trichloroethene 14,000 U U U U '" u .r.
Benzene 2,700.000 U U U U U ~...~..;.

Ethylbenzene 58,000 U U U U U -"!'!., ...~":'

Total Xylenes 9Q,OOO U U U U U ~ ~-- ;.:.

Bromodich"loromethane U
....

2,900 U U U U ~~

1,2-Dibromo-3-chloropropane 610 U U U U U . I....~

.seMiiioi:AtiUHiRGNiiCs\: ':':" <,:':':::;): :':':':'::}::}}"'" ,-::=....: .. .•....

Anthracene 1,900 .. .- .• ~ . .. :~
".::

Acenaphthylene 660 .. ...~

Acenaphthene 36,000 :i,
Benze (a)anthracene 660 -- -- .~:'" -<,
Benzo(b)fluc,anthene 660 _. -- .. ~_:'. .).~.z..
Benzo(k)fluo.anthene 660 .. _. .. -- ,Oz':"" -.;1'-

Benzo(a)pyrene 660

Benzo(g,h,ijpery1ene 660

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-Methytnapthalene 660

Naphthalene 80,000

Phenanthrene 660

Pyrene 1,200,000

~!~rv.ss :::\:::;\':::' ,:::; ::}::'{::::r::::::::':":::':{::::::;~::1 _.-

13~~ I~ BEL R1 ~
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• 
SAMPLE # 

COMPOUND SAMPLE DATE: 

TYPE: 
LOCATION: 

CLEANUP 

LEVEL ug/kg 
....... :.:: :-::::: .;.:-:;:;: vQt;MlJiiU)l!i!MNI¢$ .:.:.:.:.:.:.:.:.:.:.:.:.:.;.:.: .... 

Acetone 

2-Bulanone 

Chloroform 

m+p-xylene 

Methylene chloride 

a-xylene 

Toluene 

Tetrachloroethene 

T richloroethene 

Benzene 

Ethylbenzene 

Total Xylenes 

Bromodich"oromethane 

1,2-Dibromo-3-chloropropane 

seMiiioi:A'tiLEPRGNliCs=: :;:;:; :;:;:;:;:;:;::::::; 

Anthracene 

Acenaphthylene 

Acenaphthene 

Benze (a)anthracene 

Benzo(b)fluc,"nthene 

Benzo(k)fluo.anthene 

Benzo(a)pyrene 

Benzo(g,h,ijpery1ene 

bis(2'ethylhexyl) Phthalate 

Chrysene 

Dibenzo(a,h) anthracene 

2,4-Dinitotoluene 

Fluoranthene 

Fluorene 

Indeno(1,2,3-cd) pyrene 

2-Methytnapthalene 

Naphthalene 

Phenanthrene 

Pyrene 

S<Pl9SfVSS :~:~:~:~:~:~:~::::::: 
:::::::::::;:.;. ........ 

2,4-DNT I 
2,6-DNT I 

NSWC CRANE 
SMWU 16/16 

9,200,000 

5,200,000 

_960 

99,000 

22,000 

99,000 

260,000 

14,000 

14,000 

2,700.000 

58,000 

99,000 

2,900 

610 
:::;:::;:;::::::::::::::::: 

1,900 

660 

36,000 

660 

660 

660 

660 

660 

61,000 

800 

120 

78,000 

1,600,000 

28,000 

1,200 

660 

80,000 

660 

1,200,000 

78,000 

1,300 

Interim Measures Report 

16/16-74 

2f7J96 

SOIL 

-
ug/kg Q 

U 

U 

U 

6 JB 

U 

U 

U 

U 

U 

U 

U 

U 

351 I 
1.11 pi 

., ., 
TABLE 3-4 

SWMU 16/16 Confirmation Samples Analytical Results Summary 

16/16-75 16/16-76 16/16-77 16/16-78 
2f7J96 2f7J96 2f7J96 2f7J96 

SOIL SOIL SOIL SOIL 

- - - -
ug/kg Q ug/kg Q ug/kg Q ug/kg Q 

U U U U 
U U U U 
U U U U 

3 JB 2 JB 5 JB 4 JB 

U U U U 
U U U U 
U U U '" u .r. 
U U U U ~ ... ~..;. 

U U U U -"!,!. ... ~":' 
U U U U 

_ .. j.:. 

U U U 
..... 

U ~~ 

U U U u .I. ... "'-!-

,-::::0....: .. . •.... 
.• ~ '. :~ 

.~ 

.~ .~ 

.i., 
.~:'" . <, 
~:'. .).~ 

.Z, "z';' -.;1'-

I u I ul u u 
I u I ul I ul u 
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TABLE 3-4

SWMU 16/16 Confirmation Samples Analytical Results Summary

.7

SAMPLE" 16/16-74 16/16-75 16/16-76 16/16-77 16/16-78

COMPOUND SAMPLE DATE: 217/96 217/96 217196 217/96 217/96

TYPE: SOIL SOIL SOIL SOIL SOIL

LOCATION: - - - - -
~

CLEANUP

LEVEL ug/kg ug/kg 10 ug/kg 10 ug/kg 10 ug/kg 10 ug/kg I 0

Aldrin 50 0.34 JP U U U U

Alpha-BHC 2.01 U U U U U

Beta-BHC 4.02 U U U U U

Gamma-BHC (Lindane) 268 0.11 JP U U 0.11 JP U

4,4'-000 - 3,500 8.9 0.3 JP 014 JP 0.42 JP 0.19 JP

4,4'-00E 2,500 0.53 JP U 0.11 JP U 0.21 JP

4,4'-00T 8 7 P 0.2 JP U U U

Dieldrin 53 0.24 JP 0.16 JP U U 022 JP

Endosulfan I 2,000 0.94 BJP 0.16 PB 0.077 JPB 0.18 JBP U

Endosulfan II 2,000 23 JP U U 0.31 JP U

Endosulfan sulfate 44.2 2.1 JP U U U U

Endrin 12,000 12 JP U U U 0.14 J

Endr;n Aldehyde 15.4 25 P 0.2 JP U 0.95 JP U

Heptachlor. 190 0.43 JP U U 0.24 JP U

Heptachlor epoxide 94 0.57 JP U U 0.092 JP U

Methoxychlor 200,000 1.5 JP U U 0.98 J , U

~¢A@@¢$~~!w~.•'*st\¢j~$: •• :\:
Sulfotepp -. -- -- I I -- I I -- I

IFamphur -- -- -- .. J I -- I

2,4,5-T 390,0001 -- I I - I - I I - -

Antimony 31,000 109,000 BN" 306 BN' 1,810 BN' 55,300 N" 1,440 8N'

Arsenic 970 7,520 3,720 3,'340 40,000 11,800

Barium 5,500,000 6,900,000 E 208,000 E 274,000 E 1,120,000 E 312,000 E

Beryllium 400 364 8 497 B 542 8 394 8 623 8

Cadmium 39,000 145,000 E 25 UE 128 BE UE UE

Chromium 940,000 30,700 E 13,000 E 13,600 E 17,700 E 22,100 E

Cobalt 100 3,750 8 4,350 '8 5,160 8 3,430 8 8,700

Copper 2,900,000 5,170,000 E 24,200 E 500,000 E 3,980,000 E 32,400 E

Lead 500,000 15,300,000 E 22,800 E 174,000 E 14,900,000 E 73,800 E

Mercury 23,000 -- _. .. " --

Nickel 1,600,000 25,800 E 9,540 E 11,000 E 11,700 E 14,600 E

Selenium 390,000 760 8 474 8 624 8 319 8 1,070

Silver 390,000 1,290 8 U U 457 8 U

Thallium
U U U U U

Tin 47,000,000 58,400 E 2,520 8E 3,220 BE 2,650 8E 2,120 BE

Vanadium 550,000 9,850 E 18,100 EP 18,100 E 26,100 I:: 37,300 E

linc 23,000,000 48,700,000 E 478,000 E 1,880,000 E 2,450,000 E 123,000 E

Lithium I -- -- -- -- --

NSWC CRANE
AWu 16/16
.. - 1 Measures Report

Notes:

1. Qualifiers

J: Estimated below reporting limit.

U: Below Detection limit

B: (for organic analyses) Analyte also found in

in corresponding blank samples(s)

P: Value from quantitation and confirmation columns

differed by more than 25%, Data flagged were the

lower of the two values,

N: Spike recoveries outside of QC limits

E: Exceeded range of calibration curve

0: Value from secondary dilution run

2. '. Not analyzed
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TABLE 3-4 

SWMU 16/16 Confirmation Samples Analytical Results Summary 

COMPOUND 

Aldrin 

Alpha-BHC 

Beta-BHC 

Gamma-BHC (lindane) 

4,4'-000 

4,4'-00E 

4,4'-00T 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endosulfan sulfate 

Endrin 

SAMPLE" 16/16-74 16/16-75 16/16-76 16/16-77 

SAMPLE DATE: 2f7196 2f7196 2f7196 2f7196 

TYPE: 

LOCATION: 

CLEANUP 

LEVEL ug/kg 

50 

2.01 

4.02 

2.68 

3,500 

2,500 

8 

53 

2_000 

2,000 

44.2 

12,000 

SOIL SOIL SOIL SOIL 

- - - -

ug/kg I Q ug/kg I Q ug/kg I Q ug/kg I Q 

0.34 JP U U U 

U U U U 

U U U U 

0.11 JP U U 0.11 JP 

8.9 0.3 JP 0.14 JP 0.42 JP 

0,53 JP U 0.11 JP U 

P 0.2 JP U U 

0.24 JP 0.16 JP U U 

0.94 BJP 0.16 PB 0.077 JPB 0.18 JBP 

2.3 JP U U 0.31 JP 

2.1 JP U U U 

1.2 JP U U U 

16/16-78 

2f7196 

SOIL 

-
ug/kg I Q 

U 

U 

U 

U 

0.19 JP 

0.21 JP 

U 

0.22 JP 

U 

U 

U 

0,14 

Endrin Aldehyde 15.4 25 P 0.2 JP U 0.95 JP U 

Heptachlor- 190 0.43 JP U U 0.24 JP U 

Heptachlor .poxide 94 0.57 JP U U 0.092 JP U 

Sulfotepp I I I I 

Famphur I I I I 

390,000 I I I I I I I 
):«(. 

Antimony 31,000 109,000 BN" 306 BN' 1,810 BN' 55,300 N" 1,440 BN' 

Arsenic 970 7,520 3,720 3,'340 40,000 11,600 

Barium 5,500,000 6,900,000 E 208,000 E 274,000 E 1,120,000 E 312,000 E 

Beryllium 400 364 B 497 B 542 B 394 B 623 B 

Cadmium 39,000 145,000 E 25 UE 128 BE UE UE 

Chromium 940,000 30,700 E 13,000 E 13,600 E 17,700 E 22,100 E 

Cobalt 100 3,750 B 4,350 -B 5,160 B 3,430 B 8,700 

Copper 2,900,000 5,170,000 E 24,200 E 500,000 E 3,980,000 E 32,400 E 

Lead 500,000 15,300,000 E 22,800 E 174,000 E 14,900,000 E 73,800 E 

Mercury 23,000 

Nickel 1,600,000 25,800 E 9,540 E 11,000 E 11,700 E 14,600 E 

Selenium 390,000 760 B 474 B 624 B 319 B 1,070 

~S~ilv~e~r ________________ ~ ____ ~3~9~0~,ooo~~ ___ I~,2~9~01-~B1-______ -t~UL-______ -r-=u+-____ ~45~7~~B~--------~~U~ 

Thallium U U U U U 

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:: 37,300 E 

Zinc 23,000,000 48,700,000 E 478,000 E 1,880,000 E 2,450,000 E 123,000 E 

lithium 

NSWC CRANE 
AWu 16/16 
~ . 1 Measures Report 

Notes: 

1, Qualifiers 

J: Estimated below reporting limit. 

U: Below Detection limit 

B: (for organic analyses) Analyte also found in 

in corresponding blank samples(s) 

P: Value from quantitation and confirmation columns 

differed by more than 25%, Data flagged were the 

lower of the two values, 

N: Spike recoveries outside of QC limits 

E: Exceeded range of calibration curve 

D: Value from secondary dilution run 

2, -- Not analyzed 
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TABLE 3-5

BACKGROUND AND BORROW PIT ANALYTICAL RESULTS SUMMARY

•
Interim Measures I I Arsenic Barium Beryllium Chromium Cobalt 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-Q02 3/16/95 9000 65100 560 16900 4600 16100 14900 11700 10800 30800 41900

NSWC-BP/8F-Q03 10/12/95 780n 92100. 740 22100 8600 15100 14200 14900 14500 39000 40800

NSWC-BP/8F-004 10/12/95 6300 83900 810 22800 7000 13900 13700 14700 13500 38200 40100

NSWC-BP/8F-005 10/27/95 1900 20600 NR 4600 2400 4300 3500 NR 6200 7300 16000

NSWC-BP/8F-006 10/27/95 1800 26700 NR 5600 3200 480'1 3900 NR 6600 8600 17700

NSWC-BIOF001 3/7/96 9200 86300 627 17700 9200 14600 15900 7440 11100 30200 34000..
NSWC-BIOF002 3/7/96 6210 82000 557 11100 10700 9190 16200 4690 8540 20100 24300

NSWC-BIOF003 3/7/96 8200 61200 417 15900 10800 9910 13500 6960 9500 27100 . 27000 .,~ .

4950 123000 729 10400 9890 10300 27000
..

NSWC-BIOF004 3/7/96 16700 4730 9860 18300

NSWC-BIOFOO5 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

NSWC-BIOF007 3/7/96 11400 58300 546 17700 6370 15400 16400 8730 10900 32000 35700
-

NSWC-BIOF008 3/7/96 6130 91900 648 11400 11100 10400 17000 6220 10500 22300 29900 .'

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-BIOF011 3/7/96 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 3/7/96 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. Outlined results in BOLD indicate a sample level above the Interim Measures Cleanup Level

I

2. NR = Not Requested
3. Analytical results are for metals only. No other analytes were present at levels near or above Interim Measures Cleanup Levels Criteria.
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results are for metals on 

NSWC CRANE 
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• • 
TABLE 3-5 

BACKGROUND AND BORROW PIT ANALYTICAL RESULTS SUMMARY 

at levels near or above Interim Measures Levels Criteria. 
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. 4.0
SAMPLING, ANALYSIS AND QUALITY CONTROL

4.1 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 collected and
submitted to the laboratory in order to assist in evaluating field and analytical precision, accuracy,
representativeness, and comparability. The laboratory 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.

4.2 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.

4.2.1 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, USEPA, 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.

4.4.1 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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. 4.0 
SAMPLING, ANALYSIS AND QUALITY CONTROL 

4.1 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 collected and 
submitted to the laboratory in order to assist in evaluating field and analytical precision, accuracy, 
representativeness, and comparability. The laboratory 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. 

4.2 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. 

4.2.1 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, USEPA, 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. 

4.4.1 Field Quality Control 

• Field quality control samples were collected during all phases of the work at SWMU-16/16. Results of the 
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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 •
analytical results from characterization and confirmation sampling events were evaluated to identify
potential sources of error introduced during saml*fig-. The equipment rinsatewas collected by flushing
decontamir.ated 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 chloride 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 offield 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.

4.4.2 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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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 • 
analytical results from characterization and confirmation sampling events were evaluated to identify 
potential sources of error introduced during samJ*fi9". The equipment rinsatewas collected by flushing 
decontamir.ated 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 chloride 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 offield 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. 

4.4.2 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 recovery (155%)for HMX. "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/MSO) had acceptable accuracy and precision
with few exceptions. The MS and MSO 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 MSO performed on sample NSWC 16/16-071 and analyzed for pesticides had low recoveries
for endosulfan I, dieldrin, endosulfan II, endrin, and 4,4-000, 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. Ol1ly one of these analytes was detected at a level
above its reporting limit. NSWC 16/16-074 had 4,4-000 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 MSO
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/MSO 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 MSO 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. In one quality control batch, the cadmium recovery was
50% for the MSO sample. Nickel had one low MSO 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/MSO 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.criterion has been established for this analyte.

. ;',l-

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, hadanalytes with reporting limits that exceeded the
cleanup levels specified in Appendix O. 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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analyzed for explosives had a high recovery (155%)for HMX. '·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/MSO) had acceptable accuracy and precision 
with few exceptions. The MS and MSO 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 MSO performed on sample NSWC 16/16-071 and analyzed for pesticides had low recoveries 
for endosulfan I, dieldrin, endosulfan II, endrin, and 4,4-000, 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. Ol1ly one of these analytes was detected at a level 
above its reporting limit. NSWC 16/16-074 had 4,4-000 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 MSO 
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/MSO 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 MSO 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. In one quality control batch, the cadmium recovery was 
50% for the MSO sample. Nickel had one low MSO 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/MSO 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. criterion has been established for this analyte. 

. ;,l-

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, hadanalytes with reporting limits that exceeded the 
cleanup levels specified in Appendix O. 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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'. •TAb~..: 4-1
ANALYTES WITH REPORTING LIMITS EXCEEDING THE INTERIM MEASURES CLEANUP LEVELS

.,.
SAMPLE # 16116-003 16/16-022 16/16-023 16116-024 16116-025 16/16-026 16/16-027 16116-028 16/16-029 16116-030~ 16/16-032 16/16-033 16116-034 16/16-035 1£116-036

SAMPLE DATE 6129/95 10113195 10113195 10113195 10/13195 10/13195 10113195 10/13195 10113195 10113195 10/13195 10113195 10113195 10/13/95 10113195 10113195

TYPE CLEANUP SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL 00lL

COMPOUND LEVEL uglkg

1,2-Dibromoelhane 19

2·Hdxanone ~O 65 57 57 . 57 58 56 52 57 55 55 54 54 54 55

2-Melhvlnaphlhalene 660

3-Chloropropene ~ 6.5 5.7 5.7 5.7 5.8 5.6 5.2 5.7 5.5 5.5 5.4 5.4 5.4 5.5

4,4'-DDT 8 21 ' 18 ' 18 ' 19 ' 39 ' 19 ' 19 ' 18 '

Acenaphlhylene 660

Acrylonitrile 260 1300 1100 1100 1100 1200 1100 1000 1100 1100 1100 1100 1100 1100 1100

Aldrin ~O

aloha-BHC 2.01 2.1 11 ' 9.1 ' 9.2 ' 9.4 ' 19' 9.3 ' 3:3 ' 9.4 ' 8.9 '

Anthracene 1900

Aroelor 1016 110 210 ' 180 ' 180' 190' 390 ' 190' 190 ' 180 '

Aroclor 1221 110 420 ' 370' 370' 380' 770' 370' 130' 380' 360 ' 140'

Aroelor 1232 110 210 ' 180 ' 180' 190 ' 390 ' 190 ' 190' 180 '

Aroelor 1242 110 210 ' 180 ' 180' 190' 390 ' 190' 190 ' 180 '

Aroelor 1248 110 210 ' 180 ' 180 ' 190' 390 ' 190 ' 190 • 180 '

Aroelor 1254 110 210 ' 180 ' 180 ' 190' 390 ' 190 ' 190 ' 180 '

Aroclor 1260 110 210 ' 180 ' 180' 190 • 390 ' 190' 190 ' 180 '

Arsenic 970

Benzo(alanlhracene 660

Benzo(a)pyrene 660

benzo(b)fluoranthene 660

Benzo(o,h,i)pervlene 660 •
Benzo(klfluoranlhene 660 t

Bervllium 400

beta-BHC 4.02 11' 9.1 ' 9.2 ' 9.4 ' 19 ' 9.3 ' 9.4 ' 8.9 '

Chl~'dane 660

Chlorobenzilale 3200

Chloroprene ~ 6.5 5.7 5.7 5.7 5.8 5.6 5.2 5.7 5.5 5.5 54 5.4 5.4 5.5

Chrvsene 800

Cobalt 100 1200 1200 1100

delta-BHC 6.03 11' 9.1 ' 9.2 ' 9.4 ' 19 ' 9.3 ' 9.4 • 8.9 '

Diallate 14000

Dibenzo(a,h)anlhracene 120

Dibenzofuran 660

Dieldrin ~3

Endosulfan Sulfate 44.2

Endrin Aldehvde 15.4 21 ' 18 ' 18 ' 19 ' 39' 19 ' 19 ' 18 ' ,
EthYl cyanide 100

gamma-BHC (Lindane) 2.68 4.2 21 ' 18 ' 18 ' 19 ' 39 ' 19 ' 6.6 ' 19 ' 3.6 3.6 3.6 3.6 18 ' 7.2 '

Heptachlor 190

Heptachlor Epoxide 94

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

lodomelhane ~ 8.5 5.7 5.7 5.7 5.8 5.6 5.2 5.7 5.5 5.5 5.4 5.4 5.4 5.5

Keoone 47 212 ' 183 ' 185 ' 188 ' 386' 185 ' 66' 188 ' 178 ' 72 '

Pentachloroelhane 10

Phenanthrene 660

Toxaohene 770 1100' 910 ' 920' 940 ' 1900 ' 930 ' 940' 890 '

trans-l,4-Dichloro-2-butene 15 33 29 29 29 29 28 26 29 27 28 27 27 27 27

, denotes reporting imils increased due to dilulions
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SAMPLE # 16116-003 

SAMPLE DATE 6129/95 

TYPE CLEANUP SOIL 

COMPOUND LEVEL uglkg 

1,2-Dibromoethane 19 

2·Hdxanone ~O 

2-Melhylnaphlhalene 660 

3-Chloropropene ~ 

4,4'-DDT 8 

Acenaphlhylene 660 

Acrylonitrile 260 

Aldrin ~O 

alpha-BHC 2.01 

Anthracene 1900 

Aroclor 1016 110 

Aroclor 1221 110 

Aroclor 1232 110 

Aroclor 1242 110 

Aroclor 1248 lID 

Aroclor 1254 110 

Aroclor 1260 110 

Arsenic 970 

Benzo(alanthracene 660 

Benzo(alpyrene 660 

benzo(blfluoranthene 660 

Benzo(g,h,ilperylene 660 

Benzo(klfluoranlhene 660 

Beryllium 400 

beta-BHC 4.02 

Chl~'dane 660 

Chlorobenzilale 3200 

Chloroprene ~ 

Chrysene 800 

Cobalt 100 1200 

delta-BHC 6.03 

Diallate 14000 

Dibenzo(a,hlanthracene 120 

Dibenzofuran 660 

Dieldrin 53 

Endosulfan Sulfate 44,2 

Endrin Aldehyde 15.4 

Ethyl cyanide 100 

gamma-BHC (Lindanel 2.68 

Heptachlor 190 

Heptachlor Epoxide 94 

Indeno(1,2,3-c-dlpyrene 1200 

lodomethane 5 

Kepone 47 

Pentachloroethane 10 

Phenanthrene 660 

Toxaphene 770 

trans- I ,4-Dichloro-2-butene 15 

, denotes repar1lng imits increased due to dilutions 
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ANALYTES WITH REPORTING LIMITS EXCEEDING THE INTERIM MEASURES CLEANUP LEVELS 

16'16-022 16'16-023 16116-024 16116-025 16'16-026 16'16-027 16116-028 16'16-029 16116-030 ~ ~ 16'16-033 16116-034 16'16-035 ~16-036 

10/13195 10/13195 10/13/95 10'13/95 10'13195 10/13195 10'13195 10/13/95 10/13195 10'13195 10/13195 10/13195 10'13195 10/13195 10/13/95 

SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL 00lL 

65 57 57 57 58 56 52 57 55 55 54 54 54 55 

6.5 5.7 5.7 5.7 5.8 5.6 5.2 5.7 5.5 5.5 5.4 5.4 5.4 5.5 

21 ' 18 ' 18 ' 19 ' 39 ' 19 ' 19 ' 18 ' 

1300 1100 1100 1100 1200 1100 1000 1100 1100 1100 1100 1100 1100 1100 

2.1 11' 9.1 ' 9.2 ' 9.4 ' 19 ' 9.3 ' 3:3 ' 9.4 ' 8.9 ' 

210 ' 180 ' 180' 190' 390 ' 190' 190 ' 180 ' 

420 ' 370 ' 370' 380 ' 770' 370 ' 130 ' 380 ' 360 ' 140 ' 

210 ' 180 ' 180' 190 ' 390 ' 190 ' 190' 180 ' 

210 ' 180 ' 180' 190' 390 ' 190' 190 ' 180 ' 

210 ' 180 ' 180 ' 190' 390 ' 190 ' 190 ' 180 ' 

210 ' 180 ' 180 ' 190' 390 ' 190 ' 190 ' 180 ' 

210 ' 180 ' 180' 190 ' 390 ' 190' 190' 180 ' 

• 
& 

11' 9.1 ' 9.2 ' 9.4 ' 19 ' 9.3 ' 9.4 ' 8.9 ' 

6.5 5.7 5.7 5.7 5.8 5.6 5.2 5.7 5.5 5.5 5.4 5.4 5.4 5.5 

1200 1100 
II' 9.1 ' 9.2 ' 9.4 ' 19 ' 9.3 ' 9.4 • 8.9 ' 

21 ' 18 ' 18 ' 19 ' 39' 19 ' 19 ' 18 ' , 

4.2 21 ' 18 ' 18 ' 19 ' 39 ' 19 ' 6.6 ' 19 ' 3.6 3.6 3.6 3.6 18 ' 7.2 ' 

6.5 5.7 5.7 5.7 5.8 5.6 5.2 5.7 5.5 5.5 5.4 5.4 5.4 5.5 

212 ' 183 ' 185 ' 188 ' 386' 185 ' 66' 188 ' 178 ' 72' 

1100' 910 ' 920' 940 ' 1900 ' 930 ' 940' 890 ' 

33 29 29 29 29 28 26 29 27 28 27 27 27 27 
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TABLE 4-1
ANALYTES WITH REPORTING LIMITS EXCEEDING THE INTERIM MEASURES CLEANUP LEVELS

SAMPLE # 16/16-037 16116-038 16116-039 16116-044~ 16116-061~~~~~ 16/16-23A 16/16-24A~~ 16116-27A

SAMPLE DATE 10113195 10113195 10113195 10116195 10/19195 10119195 10119/95 10/19/95 10119/95 10119195 10119/95 10125195 10/25/95 10125/95 10125195 10125195

TYPE CLEANUP SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

COMPOUND LEVEL ug/kg

1,2-Dibromoethane 18 29 29

2-Hexanone 50 53 53 55 66 290 290 52 63 71 62 61 60 63

2-M~lhvlnaphlhalene 660 20000 •

3-Chloropropene 5 53 5.3 55 6.6 29 29 5.2 6.3 7.1 6.2 6.1 6 6.3

4.4'-DDT 8 34 • 34 • 66' 350 •

Acenaphlhytene 660 20000 •

Acrylonilrile 260 1100 1100 1300 5900 5900 1000 1300 1400 1200 1200 1200 1300

Aldrin 50 450 170 •

alpha-BHC 2.01 17' 17 • 33 • 450 2.2 170 •

Anlhracene 1800 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 •

Aroclor 1260 '110 340 • 340 • 660 • 9100 3500 '.

Arsenic 870 8000

Benzo(a)anthracene 660 20000 •

Benzo(a)ovrene 660 20000 •

benzo(b)f1uoranthene 660 20000 •

Benzo(g,h,i)perylene 660 20000 •

Benzo(k)fluoranthene 660 20000 •

Beryllium .00 2000

beta·BHC •.02 17' 17' 33 • 450 170 •

Chlordane 660 9100 3500'

Chlorobenzilate 3200 18182 6949 •

Chloroprene 5 5.3 5.3 5.5 6.6 .29 29 5.2 6.3 7.1 6.2 6.1 6 6.3

Chrvsene 800 20000'

Cobalt 100 11000

delta-BHC 8.03 17' 17' 33 • 450 170 •

Diallate 1.000 90909 34747"

Dibenzo(a,h)anthracene 120 20000' 390 390

Dibenzofuran 660 20000 •

Di~ldrin 53 66' 910 350 •

Endosullan Sulfate ".2 66' 910 350 •

End"n Aldehyde 15.4 34 • 34 • 66 • 910 350 •

Eth I cYanide 100

gamma-BHC (Lindane) 2.68 34' 34 • 66' 910 3.6 4.4 3.8 3.8 350 • 4.2 4.7 4 4 3.9 41

Heotachlor 180 450

Heptachlor Epoxide e. 450 170 •

IndenoI1,2,3-c-d)ovrene 1200 20000 •

lodomelhane 5 5.3 5.3 6.6 29 29 5.2 6.3 7.1 6.2 6.1 6 6.3

Kepone • 7 345 • 345 • 661 • 9091 3475 • 42 47

Pentachloroethane 10 29 29

Phenanthrene 660 16000'

Toxaphene 770 1700' 1700' 3300 • 45000 17000 •

Irans-1,4.Dichloro-2·bulene 15 27 27 27 33 150 150 26 32 36 31 30 30 31

• denotes repOl1ing Im!s increased due to dilulions
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TABLE 4-1 
ANALYTES WITH REPORTING LIMITS EXCEEDING THE INTERIM MEASURES CLEANUP LEVELS 

SAMPLE # ~ ~ ~ 16116-044 16116-045 16116-061 16/16-062 16/16-063 16/16-064 16/16-065 16116-066 16/16-23A ~ ~ ~ 16116-27A 

SAMPLE DATE 10113/95 10113/95 10113195 10116/95 10/19/95 10/19/95 10119/95 10/19/95 10119195 10119/95 10119/95 10/25/95 10/25/95 10125195 10125195 10/25195 

TYPE CLEANUP SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL 

COMPOUND LEVEL uglkg 

1,2-Dibromoethane 18 29 29 

2-Hexanone 50 53 53 55 66 290 290 52 63 71 62 61 60 63 

2-M~thylnaphthalene 660 20000 " 

3-Chloropropene 5 5.3 5.3 5.5 6.6 29 29 5.2 6.3 7.1 6.2 6.1 6 6.3 

4,4'-DDT 8 34 " 34 " 66" 350 " 

Acenaphthytene 660 20000 " 

Acrylonitrile 260 1100 1100 1300 5900 5900 1000 1300 1400 1200 1200 1200 1300 

Aldrin 50 450 170 " 

alpha-BHC 2.01 17" 17" 33 " 450 2.2 170 " 

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 " 

Aroclor 1260 '110 340 " 340 " 660 " 9100 3500 ". 

Arsenic 870 8000 

Benzo(a)anthracene 880 20000 " 

Benzo(a)pyrene 660 20000 " 

benzo(b)fluoranthene 860 20000 " 

Benzo(g,h,i)pervlene 860 20000 " 

Benzo(k)fluoranthene 860 20000 " 

Beryllium .00 2000 

beta-BHC •. 02 17" 17" 33 " 450 170 " 

Chlordane 660 9100 3500" 

Chlorobenzilate 3200 18182 6949 " 

Chloroprene 5 5.3 5.3 5.5 6.6 .29 29 5.2 6.3 7.1 6.2 6.1 6 6.3 

Chrysene 800 20000" 

Cobalt 100 11000 

delta-BHC 8.03 17" 17" 33 " 450 170 " 

Diallate ,.000 90909 34747 " 

Dibenzo(a,h)anthracene 120 20000 " 390 390 

Dibenzofuran 660 20000 " 

Di~ldrin 53 66" 910 350 " 

Endosullan Sullate ~.2 66" 910 350 " 

End"n Aldehyde 15.4 34 " 34 " 66 " 910 350 " 

Ethyl cyanide 100 

gamma-BHC (Lindane) 2.68 34" 34 " 66" 910 3.6 4.4 3.8 3.6 350 " 4.2 4.7 4 4 3.9 4.1 

Heptachlor 190 450 

Heptachlor Epaxide 84 450 170 " 

Indeno(l,2,3-c-d)pyrene 1200 20000 " 

lodomethane 5 5.3 5.3 6.6 29 29 5.2 6.3 7.1 6.2 6.1 6 6.3 

Kepane 47 345 " 345 " 661 " 9091 3475 " 42 47 

Pentachloroethane 10 29 29 

Phenanthrene 660 16000" 

Toxaphene 770 1700" 1700" 3300 " 45000 17000 " 

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

" denoles repor1ing imils increased due to dilUtions 
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• •
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 16116-062 16116-063~ 16116-065 16116-066 16116-23A 16116-24A 16/16-25A 16116-26A 16/16-27A

SAMPLE DATE 10/13195 10/13195 10113195 10116/95 10/19/95 10/19195 10/19195 10119/95 10119195 10/19195 10119195 10125195 10/25195 10125/95 10125195 10125195

TYPE CLEANUP SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL

COMPOUND LEVEL ugll<g

l,2-0ibromoethane 19 29 29

2-Hexanone 50 53 53 55 66 290 290 52 63 71 62 61 60 63

2-Methylnaphthalene 660 20000 •

3-Chloropropene 5 5.3 5.3 5.5 6.6 29 29 5.2 6.3 7.1 6.2 6.1 6 6,3

4,4'-00T 8 34 • 34 • 66 • 350'

Acenaphthylene 660 20000 •

Acrylonitrile 260 1100 1100 1300 5900 5900 1000 1300 1400 1200 1200 1200 1300

Aldrin 50 450 170 •

alpha-BHC 2.01 17 • 17 • 33 • 450 22 170 •

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 • ~ ...:;.

Aroclor 1260 110 340 • 340 • 660' 9100 3500'

~Arsenic 970 8000

Benzo(a)anthracene 880 20000 •

Benzo(a)pvrene 660 20000 •

benzo(b)fluoranthene 660 20000 •

Benzo(g,h,i)perylene 660 20000 •

Benzo(k)fluoranthene 660 20000 •

Beryllium 400 2000 ~i; .

beta-BHC 4.02 17' 17 • 33 • 450 170 •

Chlordane 660 9100 3:iOO •

Chlorobenzilate 3200 18182 6949 •

Chloroprene 5 5.3 5.3 5.5 6.6 29 29 5.2 6.3 7.1 6.2 6.1 6 6.3

Chrysene 800 20000 •

Cobalt 100 11000

delta-BHC 6,03 17' 17 • 33 ' 450 170 •

Oiallate 14000 90909 34747 •

Oibenzo(a,h\anthracene 120 20000 • 390 390

Oibenzofuran 660 20000 •

Dieldrin 53 66 • 910 350 •

Endosulfan Sulfate ",2 66 • 910 350 •

Endrin Aldehyde 15,4 34 • 34 • 66' 910 350 •

Ethyl cyanide 100

gamma-BHC (Lindane) 2.68 34 • 34 • 66 • 910 3.6 4.4 3.8 3.8 350 • 4.2 4.7 4 4 3.9 4.1

Heptachlor 190 450

Heptachlor Epoxide 94 450 170 •

Indeno( 1,2,3-c-d)pvrene 1200 20000 •

lodomethane 5 5.3 5.3 6.6 29 29 52 6.3 7.1 6.2 6.1 6 6.3

Kepone 47 345' 345 ' 661 ' 9091 3475 • 42 47

Pentachloroethane 10 29 29

Phenanthrene 660 16000'

Toxaphene 710 1700' 1700 • 3300' 45000 17000 •

trans-l,4-0ichloro-2-butene 15 27 27 27 33 150 150 26 32 36 31 30 30 31

.<

I
~

~
:~t~;
~

~

'.~
':'

~
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SAMPLE # 
SAMPLE DATE 

TYPE 

COMPOUND 

1,2-0ibromoethane 

2-Hexanone 

2-Methylnaphthalene 

3-Chlor0l"0pene 

4,4'-00T 
Acenaphthylene 

Acrylonitrile 

Aldrin 
alpha-BHC 

Anthracene 
Aroclor 1016 

Aroclor 1221 
Aroclcr 1232 

Aroclor 1242 
Arcclcr 1248 

Aroclor 1254 
Aroclor 1260 

Arsenic 
Benzo(a)anthracene 

Benzo(a).l'yrene 
benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
BenZo(k)fluoranthene 

Beryllium 
beta-BHC 
Chlordane 
Chlorobenzilate 

Chloroprene 
Chrysene 

Cobalt 
del!a-BHC 

Oiallate 
Oibenzo(a,h)anthracene 

Oibenzofuran 
Dieldrin 
Endosulfan Sulfate 

Endrin Aldehyde 

Ethyl cyanide 
gamma-BHC (lindane) 

Heptachlor 
Heptachlor Epoxide 
Indeno( 1,2,3-c-d)pyrene 

lodomethane 

Kepone 
Pentachloroethane 

Phenanthrene 

Toxaphene 
trans-l,4-0ichloro-2-butene 

NSWC CRANE 
SMWU 16/16 

CLEANUP 

LEVEL ug/l<g 

19 

50 
660 

5 

8 

660 
260 

50 
2.01 
1900 

110 
110 
110 

110 
110 

110 
110 
970 

860 
680 

860 
860 
660 
400 

4.02 
660 

3200 

5 
800 
100 
8,03 

14000 

120 
660 
53 

".2 
15.4 
100 
2.68 
190 

94 

1200 

5 
47 

10 

660 
770 

15 
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TABLE 4-1 

ANALYTES WITH REPORTING LIMITS EXCEEDING THE INTERIM MEASURES CLEANUP LEVELS 

16/16-037 16/16-038 16/16-039 16/16-044 16/16-045 !§L1§:Q§.1 16116-062 16116-063 16116-064 16116-065 16116-066 16116-23A 16116-24A 16/16-25A 16116-26A 16/16-27A 

10/13195 10/13195 10113195 10116/95 10/19/95 10/19195 10/19195 10119195 10119195 10/19195 10119195 10125195 10/25195 10125/95 10125195 10125195 

SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL SOIL 

29 29 

53 53 55 66 290 290 52 63 71 62 61 60 63 
20000 • 

5.3 5.3 5.5 6.6 29 29 5.2 6.3 7.1 6.2 6.1 6 6.3 

34· 34· 66· 350· 
20000 • 

1100 1100 1300 5900 5900 1000 1300 1400 1200 1200 1200 1300 

450 170· 

17· 17· 33· 450 2.2 170· 
4900 • 

340· 340· 660· 9100 3500· 
690 • 690· 1300 • 18000 6900 • 

340· 340· 660· 9100 3500 • 

340· 340· 660· 9100 3500· 

340· 340· 660· 9100 3500 • .. -
340· 340· 660· 9100 3500· ~ .. .:;. 
340· 340· 660· 9100 3500· 

~ 8000 

20000· 
20000 • 
20000 • 

20000 • 
20000 • 

2000 ~i .. 

17" 17· 33· 450 170· 

9100 3:iOO • 

18182 6949· 

5.3 5.3 5.5 6.6 29 29 5.2 6.3 7.1 6.2 6.1 6 6.3 
20000 • 

11000 

17· 17· 33· 450 170· 

90909 34747· 
20000 • 390 390 
20000 • 

66· 910 350· 

66· 910 350· 

34· 34· 66· 910 350· 

34· 34· 66· 910 3.6 4.4 3.8 3.8 350· 4.2 4.7 4 4 3.9 4.1 

450 
450 170· 

20000· 

5.3 5.3 6.6 29 29 5.2 6.3 7.1 6.2 6.1 6 6.3 

345· 345 ' 661· 9091 3475· 42 47 
29 29 

16000· 

1700· 1700· 3300· 45000 17000 • 

27 27 27 33 150 150 26 32 36 31 30 30 31 

4-6 02/24/97 
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5.0
SUMMARY AND CONCLUSIONS

MK collected characterization samples from the various areas included in the SWMU-16/16 1M 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 landfilling. 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 sent to
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 1M 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 additiof1 work beyond the scope of this Interim Measure is
underway at SWMU-16/16 for trichloroethene-contaminated groundwater and will be discussed inthe 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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5.0 
SUMMARY AND CONCLUSIONS 

MK collected characterization samples from the various areas included in the SWMU-16/16 1M to determine 
disposal options. The results indicated that the slag/ash piles and sludge in the east sump Wf;e considered 
hazardous waste because of lead contamination and required stabilization before landfilling. 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 sent to 
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 1M 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 additiof1 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

SOllO WASTE MANAGEMENT UNITS
#16/16 ANO #24/00

NSWC CRANE
CRANE, INDIANA

August 18, 1995
Revision B

CONTRACT N62467-93-0-1106
DELIVERY ORDER #0009

Prepared by:

MORRISON KNUDSEN CORPORAnON
2420 MALL DRIVE

CORPORATE SQUARE 1 ,- SUITE 211
NORTH CHARLESTON, SOUTH CAROLINA 92406

•

APPROVALS:

W~

MK Program Manager

·/eP-Ti~
Da e

/~r,,- if
Date .

J~ J ~--,-1S-__
.. Date

!O~~r

I
Date

TOTPL P.02 .

." :- .. " ~ 
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NAVAL SURFACE WARFARE CENTER 
CRANE WORK PLAN 

SOllO WASTE MANAGEMENT UNITS 
#16/16 ANO #24100 

NSWC CRANE 
CRANE, INDIANA 

August 18, 1995 
Revision B 

CONTRACT N62467 -93-0-1106 
DELIVERY ORDER #0009 

Prepared by: 

MORRISON KNUDSEN CORPORA nON 
2420 MALL DRIVE 

CORPORATE SQUARE 1 ,- SUITE 211 
NORTH CHARLESTON, SOUTH CAROLINA 92406 

APPROVALS: 

W~ 

MK Program Manager 

·/cP-T i 0' 
Oa e 

/~r,,- if 
Date . 

.. Date 

!O~~r o e 

I 
Date 

r. ! .. .: • .: ...... (...,:. 

TOTPL P.02 . 
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l"lORRISON K.1'fiJDSEN CORPORATION

ENVTRONMEmAL AJ'iU GOVERffivl:Em DIVlSION

S\VMU ACCEPT.-\1"fCE .-\1'ffi TURNOV1:R

DATE: July 12, 19967

TO: Steven Downey, Proj. Mgr. FROM: W.N!. Kemp Jr., QCS

LOCATION: NSWC LOCATION: NSWC

Sl.TBJECT: Final inspection and acceptance 'oy me ROICC

'-The final inspection for the Solid Waste 0tJana~emem Unit Interim Measures Cleanup for
the physical work comp I~ted at SWYfU-16/.~as conducted on 7 -({ - y0J. The
completed physical work was accepted by the ROICC on ]-(1- q~ establishing the
benefic ial date.

•
Signature
Signature
Signature

MORRISON K:.'IUDSEN CORPORATION

W~~ Date 7-/(-r(i/
/~ Date 2-/) -9t

• Dare-------

Date
Dare---<::,..<-:---=--r'-<-loolZ..--

Tne comple~ionand acceprance of [he Imerim Measures Report will complete rhis closure
ar a later dare.

•

cc: Greg Jones
Brem Robertson
File

PMO
ROICC

\

• 

• 

• 

TO: 

LVIORRISON Kl'fUDSEN CORPORATION 
ENVTRONMEmAL AJ~'"D GOVERffivl:Em DIVlSION , , 

S\VMU ACCEPT.-\i"fCE .-\i'ffi TURNOvt:R 

DATE: July 12, 19967 

Steven Downey, Proj. Mgr. FROM: W.N!. Kemp Jr., QCS 

LOCATION: NSWC LOCATION: NSWC 

Sl.TBJECT: Final inspection and acceptance oy me ROICC 

'-The final inspection for the Solid Waste 0tJana~emem Unit Interim Measures Cleanup for 
the physical work comp I~ted at SWY{U -16/.~as conducted on 7 -({ - y 0J. The 
completed physical work was accepted by the ROICC on ]-(1- q~ establishing the 
benefic ial date. 

MORRISON K:.'IUDSEN CORPORATION 

Signature ~i;f Date 7-!(-rti/ 
Signature /f~ Date 2 - / ). -9 t 
Signature Date ---------------------------- --------------

Date 7 / 1// )? t: . 
Date ?/ z /9c. 

Tne comple~ion and acceptance of [he Interim Measures Report will complete this closure 
at a later date. 

cc: Greg Jones 
Brem Robertson 
File 

PMO 
ROICC 
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,.Sc.off NtwlYlar. F""'Si-CIlCo DOu..JN..7
Co. ,..... It- Co. M k .

REC lED

OCT 1 8 \995
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~420 MaIl Drive
C'o~or.IC:Q gqua=~ 1 SUits 211
North Char1as~=n. SC 29406

I
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C.:de 18011
lS Oct 9S

•
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s~j: comAACl" NS:467-9J -0-1106 1 IJE:t~y a.~ 9, RE~S!:
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'!'l:,i.s- l.c:t.er is to 51Rr"Je ast.eo.::cical di='ec:.ion f~r Ule f~ll:JWi~g
a.c:.i on:s :

-'!~e fol.lcw:,:-..; shall b~ C:_;OJle':3c a.t: t=~ Case Hi;h ~losiv;r rl.:"ea
S~ t 15::~~e 3 t~nk: (~-lOO gal a:d 1-250 gal) ~ a:d pip~

ghall b~ dis-~tled. cleaaed. wi~e tsst~ aI:.d pr...-perly d.ls;csed.
Add;!, tio::.a.lly, eba ·"is~a.n.y Atai1:ed ~oil~ aJ:.d arL fn!S p::Cu.c~ a..-a
to be :'e:moVed.
~e.re ar~ ~pp.:'~ta.ly 46 C! ot p=::euc:t &nd. 150 C"f of ~l:aj ~ed
;;oil·. .

You shall p~c:ged p--c=p~~y'wit~ ~e pe~c~c:a of thi~ tec.~i=al
di::-acti.cn.. Yo\.: a.=e to provide iI. =uc.-ebz'y ~act of t:U':
di:ec~ion to t~e Cc=t=ac~i=; Cftica= wi:~ 5 days ot its
iS3uanc:~. ! I f ~ You=" q;i::i~. t.:'1i~ d~ :-ec-:,iC'I:. falls wi :.-"'ir. ~y ot
tbe ~aceqories de=~ed i= pa:~q=aph (b) 0: clau~G GS. ~ec~~~C3~

D1rec~iC1:. of 'feu:: c=:=aC1:, Y'O~ .!Wl prag;cly notify ~e
c=t::.c~~ Of'::ice.= i: w=:"t:""1g'. Y::u !hall take no ac:ic:: ur.til
~ C:~::rAC:i;;~ O~::ica.r ~ i~S'\;ed. a. ::u;cii~.i=eic::n to the c!eliv<:!=""i
c~e= or. ct~=rJiJ:e :esolV"ed t.::.!! i3~J.e.

If you ~a.·...e ar..y ~.:.~st..:.o~~. c=iac:J~-::;/ Jonea.
803-743-0544 c: OSN S6J-054~.
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Steve,

Carel 2nd I talked this morning. Sh~ will be sendIng her ap9rovc.1 cf ihe plan with the
following c~ncerns; Pl~asa .jus: send c::me~ed pages same revision since c.1ange are
miner and has been navy aPP~"Ed."

Generally. she mSl)ticned ihar-the rc/l off tox sampling should not be composited.
Regien 5 wiil be rec~mmending disc~eet.samplingwith a minimum of 2 Sdmpfes per box.tf soils were tes,ed in situ the, do nct r.<i'/e to be tested again to Ceterrnine waste
analysis.

1. Pg 3 remov~ 3rd sentenc2 In las: ~aragrapn • If the removed......as fill in bees" sincethis will net be allOWed in :he S\2te of Ineier-a. Also delete in 4\h se~tence .....and will be
res~Qred lor continued use a~2r remeciaticn." since Beds A will nor be attered.
2. Pg. 18 se~ 4. 1.~, para 1 line 4, cefete •...or llsed as fiil:

3. Pg 19. Soil Sampling-C.arol 'lViil be calling Tom Brent t..,is atLemcon the be sure the
100ft grid is' cor.sistent with me "How Ciean is Clean Grid System". this system i.s ba:;eden a;:reage. 'N9 ma'i have to make ,ne grid tighter. The specffics will be relayed to
Tom Brent.
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4. Pg 21, Sec 4.2.5, The rinsate sample may be used to detennine if the concret9 is
clean. This may be af more importance on cast High or other sites.. since its no longer
relevant at SWMU 24. .

5. Pg 58 of SSHP, Phone number for Region 5 Emergency should be 312-353-2318.
Add 24-hr emergenc/lndlana Number 317-233-7745 .
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DNR-GU1DA~'{CE DOC1Jl'rrL'1"T, PART 1

·MIDrrThf AND' lARG"L SITE SOIL CIL-\..'ffiP VERIFICATION
(GRE:.-\.TI.:R rnA..:.\( 10..390 SQU.-\.RE FIT 1)

P:lIt 1 ~c:ibc::s ~o.l t':l..CCom ~p!ing St::n!-~:::l: co verify the: r=ldi:u:ion of medium and~ ~i~

~ ch:ux 0.1.:5 J.C:c:1 in si=. ~1C sc:u.:~C3 ~loy·.b.£: u:le of~ to c.c:li01e t.L:.e '.C:oi.:ud lde:::cn
of s:unpling points md J.C~-;::t:d s=u:isri~ cocl.s for e'l:uu:uingthe r:::su.!I::UIr 6.0.. Tn.c:: ~;i~~ provi.ci.::: J..

95% c:::nfi~c:: te-IC:! ai &--..ermin.in~ my hec 3j:<lt ~o..c:::Itr"'..ricIU cn 3. 3itc. It~ guid.:u:c:: en 3::un;JE.::g
prctoe::! aod oe::-:33r"/ doc.ur.corian fcr clc:::L:l c!csur:::s. Pm 2 ~so 6C"~ hew to :::l:"..J.blish g;id
U::!.e::v.ili, s.et ~6, s:unpl~ grids, ).::l..cisric::ill:-; c-r.:I1c.sr.: cb: cbc.. U3e grids to ~d::' u!6cica:U~
ac:ivmd. efupo~ ctl0Q.Oj, rc;:orring. :lr.d J. c:roiioticn c!1ecl:li.st. It :Usc provic.es guie.:u:c.= co ~::

.1:Impllng of oc--ri!u re::ne::ii:ll proc.:sSe:l (c.3., !..L...=:::ul c!c~orpcicn).

Ta.i: r.::m .c.!o:t c!osure' me:1IlS Co.;!.~ ~t= ~ 0<:..'":1 rested co ~:h::- Ty?c A or Ty~e 3 !c:ds. Type A \s
&fu:ed. in A.et 307 P _-\.. 1981. ::.3 :lI11cc.-L wrucl1 r::::-::::.c:s :len...Je"~ or b:lc..~~ k'lC:!j. T:-~ B is.
~d in Ac: :;07 ? _-\.. 1982, :lS J.tI:C".c~ wh.ic~ r::::-=c:s rislc-o:ljd or b:1cl:;rcm:.d le'l~. WJS":, ~.
ocl:er ovircnr-..c"lU1 rt:di:l, :wiler c:br..3 r:,:l'.cvd should be c~icd :l:S !u.:::u'ccu.s or noc-ha=.rdcus :.::l

{ ~1~ cti.3pos.:l1 opriCtlj JI'.d ~S re::;ui..~e:::u (i.::_ selia~ w:..C=' Ac: ~ 1 P.A.. t97&. :lj

~CJCd; ~...ous was"": unC=:' Ac: ~ ?A.. 19i9, :l.S 3.rT'..:::d-l.;!.:mci b.m rc:r.::-ic:lCIU ur.ec... 40 CFR P=-.-:
263).

All de:l1'IUp ve..--mc.x:cn ::-r.U,·.,':;C:-.3 r.ll:S':: .:..~c!.::: ~":c s;::l.tial .u;-..n~c::n....-rt3 cf s:lmple ...::Uue: (p~:-...d. ·'s
cec.ily r-I:Ccm) me tr.e ir:1~~.s en the ;Jr::s:=t ::::d fum::: US:j of ~e site. &:::lus.: Ty"pc a c!::::nu~s J..-:

b:l:ld on ~iet:.:ll ~~ the: cist:ibucicn at:b.t :1!k. now J.::c in cb: f.::::r=, mus: be c.::"'-=:-:-.ir:d. Tn:s::
proc.:::!.u..-::s ~ not a},soLutd. C-J:C:·S:l.~;:En3 a;;?rc=.c::e3 r:-.:r,l be de:"I'e!ope:i lI".d rucr:-.it:.:d fur D~tt

l?proV3l.

Tnr::e of t.1..c: S"..:¢-r::io1 s:::.:npiir:3 s::-...:ei-~ :r.c~ ==rcr.-:erJy usd for cr.Uu:uicg ~""::;11 jjt::,j l ..~d ';l;.l.S::::l:

:tre C:::l:c..~'bd in A;UC~Cit 2. Fer cUr_":c: 6C".:ssicn en s~linS s.:r:l!:;ies J.:1d 3:l.~plc czll::::::cn
rr.e-_'~, sc:: 'lc::st ~k·_~cd.! for ~~-:UU::l-.-:"-:; SeEd WJ.S!~· ~)I-~46 Volu,:,:".e IT: Fidd M::&,06. ~av:::;:Ce:"

19&6. Tnird Ediccc., US E.?A. '

Ccrn~~icing ~?ld for ·/e:ii:.rins scil r:::::::::i:uicn is :lct :c::=?t:l.blc: witb.out prier DNR ~9prov:U. \......hc:..,
v:::iffin~ J. soil rc::ndi:lIicn i..s c::mp{c".c. c.=cc.mi.ru.::c ::onc=:1c-'..cctl.! ·...iil be low. Composicing :r.:lY resu~ in
~~e c:::o~ ~oC:::l.c--=ictU ace 0.::.:13 ~::?t'::S::1t:.:i·,e of ·.IIn::.c r~.:.iru in the: soil. rf cznc:....L--=.tions ::::

lew, cornposiring .rru:' ~Iuc.:: cb: c::r:c==c-"::c~ of 1 wno.7.i:unt ~ bdow iu ~hold dc:::~ca Iin-ie.
..l...Cciicion:J.ilv ii C:JnI:J.rr'.0..:llion is tr.cic'" ,~-:! in 1 c=rr'.!:esit~ s:.mole, ti'.e b:~ticn of L~e cont:lr.'.in~:on.. ..

_..s:::~f.'.~in,~~-n.
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·MIDrIDr! AND lARG"L SITE SOIL CIL-\..'fUP VERIFICATION 
(GR£.A TI.R rnA . .:. '( 10 oS 90 SQ U.-\.R1: F £E 1) 

P:lIt 2 ~c:ibc::s ~o..l t:J..CCom ~p!ing st:n!-~:::s co verify the: r::::ldi:u:ion of mcdlllITl and ~ ~i~ 
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Ta.i: r.:=m . c.!o:t e!osure' me::l.IlS t:-.;.t tb..! ~t= ~ Ce.'":1 rested co e!:!l::" Ty?c A or Ty~e 3 !c:-:ds. Type A \s 
&fu:ed. in A.c:t 307 P _-\.. 1981. ::.3 lI11CC.-L wrucl"l r::::-:::.c:s !'len...Je"~ or b:tc..~~ !.:'1C:!j. T:-~ B is. 
~d in Ac: :;07 ? _-\.. 1981, :lS J.tI:C'..c~ wh.ie~ r::::-=c:s rislc-oa!d or b:lcl:;rcm:.d !e .. ~. WJS":, ~. 
ocl:er ovircn.r...C1U.l rt:.di:l. :wiler c:br.3 r:.:l'.cvd should be e~icd l.:S lu.::::u-ccu.s or noc-ha=-rdcus :.::J 

{ ~l~ cti.3pos.:U opriC1lj JI'..d ~S re::;ui..~c:::u (i.::_ selid 'N:lS'L: w:..c!=' Ac: ~ 1 P.A.. t97&, :lj 

l:;1oc!d; ~...ous was-..: une=: Ac: ~ ?A.. 19i9, l.S a.rr..:::d-l..;!.:md b.m rc:r.ric:lCtll ur.Cc: 40 C8 P=-.-: 
2:53). 

All de:ll'IUp Ve..--mc.CCl1 ::-ra..l".,rc:'..3 r.llS- .:..~c!.:::" ~':c s;::l.tial .u;-..n~c::n.....-rt3 cf s:lmple ... ::Uue: (p:!.!:.::-....d. 'IS 

ccclly r-z:::cm) me:! tr..e ir:1~~-3 en u-..e ?r::s:::t ::::d fum::: U$:'j of c.!'.e site. &:::lus.: Ty"pc a .::!::::nu~s J..-: 

b:l!!d on ~id1!:ll. r~ the: cist:ibucicn at:b.t :1!k. now J.::c in ~ r.::'.!r-. mL:S: be c.::"'-=:-:,.ir:.:::i. Tn:s:: 
proc.:::!.u..-:::s Jr- not a}, so Lu td. C-J:C:·S:!..~;:En3 a.:=;lCC~=..che3 ro.:]."./ be cie:ve!ope:i lI'.ci rucr..i~ fur D~tt 
l?proVll. 

.' 

T'nr::e ot t."..c: S"..:;r:...r::io1 s.::.:npiir:3 s::-....:ei-~ :r.c~ ==rcr.-:erJy usd for cr.UU:u:Lcg r:::::::.....::,1 sit.'!,j l:~d 'w.l.S::::S 

lre C:::sc..~Od in All:LC!;rr.CiC 2. Fer cUr_':c: ci!c.:ssicn en s~linS 5:r:l!:;!es J.:ld 3:!"~plc czil::::::cn 
ffie'.'c6, s'::: 'lc::st ~k·_':cd.3 fur ~~':l.lU:l..-:"-:~ SeEd WJ..S!~· ~)I-~46 Volu.:,:"..e IT: Fidd Me&,06. ~av:::;:Ce:-
19&6, Tnird E.::iiccc., US E.? A. ' 

Ccrn~~icing !.:lmpld for '/e:"ii:.rins scil r:::::::::i:uicn is :lct :c::=?t:l.blc: witb.out prier DNR ~9prov:U. \, ... hc:.., 
v:::if!in~ J. soil rc::ndi:lIic.n i..s c::mptc"..c.. c::cc.mi..ru.::c ::onc=:1C""'..ccru · ... iil be tow. Composicing :r..:ly resu~ in 
~~e c:::o~ ~oC::::lc--=icru ace 0.::.:13 ~::?t'::S::1t:.:i·,e of ·..IIn::.c r~.:.iru in the: soil. rf cznc:.. .... L~ons :::: 
lew, composmng .rru:' ~Iuc.:: tb: c::r:c==c-",::cn! of 1 ~no..7..i.."U.'lt ~ bdow iu ~hold dc:::~ca Iin-ie . 
. .l...d.ciicion:lilv ii c:Jnt:J..r."..0..:llion is tr..cic'" ,~-:! trl 1 c=r..!:esic~ s:.mok, tr..e b:~ricn of L~e conar...in::!:on .. .. 

_..s:::~f.'.~in, I!..ci¢o~-n. 

-lO-
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£.STAB US1-IING GRID fNTERV.u.s.

~r.e::1 cbt:linir~ s.:uI19ld to vr::riiy t.~ ~il or ';V:lS':=S bve k-:l ~!y rc::net1 iJr.:rl, it is lmpor=nrA

in:surc tlu.t tb: JJ".:Uyric:ll r:::mlts obtJ.ind ';l,iil provide :lI1 lC=:.J.r"'...t: r::;Jr=1uOOO of t:.c ~.,cir: ~P
volume ur.d.er c:::midc:n.ricn. Tnc le:x:.::uion :lild ntl!TIt..:r of .umpld to 0<:~ :lI 3. p:utic-.J.l.ar ~cn

3it=~ en m:my fJ.ccn: the lcvel of c...'lUic.:::lC: d.c::sir...d.. th~ 3~uri::LI ~.d ecnporo.J variUliliry of the

me:iiJ. to be utn;J1c:d., md ~ ecru irrvolve:i An trr.poru.nt objc::::::iv1:: in J.Oy urnpl~g prc-g:r:un ~ !O cbCl6

thl: m~ J.C---:.l.l':U.C d..:l..u p::5:31o[e while :nini.mi=::ng :.be J.SScci:I.:.=::i c.:::rn. One rrdcxi to u::.::.mplish this 3e.:tl

u to tte: ~c:.illy v;ilid UJn?!ing sc-:u..oid. Tne :ltlPt'CP~ 3:lmplc lll.lI:Jk c::u1 be~ lr..d :he

Q.II1pling loc:uicos c::lIl be c.ic~ without bw.

Sue~ e::tploy the U3C of gridd.it:.g to f:tdiure the ~bi~ sdc:::::ca of ur.rpLing l=oi=ts and

J.C:::?ced st:Iti.s:iol tool:1 for .:v:lluJ.ring the r=su..lU.'1t 6c.. Stlrisric.:l1 ch.e::ry lllov.-s for the s.:unpling of a..

S'.lbsa crf the grid pcinrs to J.Cbie:vt: 3. rdi:l.blc cb.:lr.l.c-...:riz::lCoa ot the ori.--c r::::ne::ii.=U 3l':::1 or w:lS:':•.

Sub:s.::aiow ~c:iix ~y3 :.0~ :.arnpliog grid.:! r..d rt.:l.6:ic.::U ccols to c:'r.1JJ..u!;:: U~ of t=n......l;,~ca.

~ fi:lUowing =r~cns J.Od. c:lb1e3 prcvidc: J. simpl:: b::!.:lis co ~..:lbli2h 3. gr.d syst:::n to f:L.cl1it::ll.C lll1biasd

3C.!c:=:ica of !:lrnpling "i=ci::Io l.lld ~plc c:Jver--s-e prcl=ordcn.J.1 to the ar::::l be~ vexed..

1. Bcsic Str::rzgia. A grid S)'S'C-.~ should be e:ro.bllshd eve: t:.c: :lr.:l ~g r=nrm:m:d. Gr.d ?CiHt

r::;J~ca ili:uLd. be prq:c:r=ct:.::1 to the si.=.: at'the:u-=- for ac·r.tcicn., beth the sic:...-ww ~ .

boer.cm~ 'HCU1.d be indeed i=. ch.:: c!:...:~cn cf tb.~ :J.re:1 si.=:. ft is re:cJrr.r.=..:r.Ged ::."...::.! ceo: of .

~ fuUowinS ~cc:s be ud !O dc:....~.J: grid lnt--r..~b fOr n::uicc.ir.g:

A =
G! =
SF =

smell sire: see Per: 1

m2dhtm
-IA/;:

GIs:"te: =-,..
'.

lerge site: rE = CI
VSF

~-:::l to be gr.d (sC;\:~: ::::)

srid :',,':r-r.U
Sic.: f:.c"'..or. k=g"'~ of Jr"::':o cc gri~ (U:ri.dcS3)

•

•
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ESTABUSHIN G GRID fNTER V.US. 

~ r.e::1 cb t:linir~ s.:uIltJld to vr::riiy t..".:U ~ il or W:l.S':=S !u ve Ce..-:'l ~! Y rc:nro j Jr.:rl, it is lm por=nrA 
in:sun: tlu.t tb: JJ".:Uyric::ll r:::m1ts obc.inc::i o;l,iil provide :lI1 lC:'J.!""'...t= r::;Jr=lurioo of t!:.c ~"1cir: ~ P 
vo I umc ur.e.er c::::midc:r:u:icn. T n.c loc.:J..tion :lil d mun t..:r 0 i .l:l,:np ld to Oc:: ~ :lI .l. p:utic-..iliJ.r ~cn 

31t= ~ CO m:ury f:J..c:.cn: th: lcve! of c...'lUic.:::lC: d,c::sir...d.. th~ spuri::LI ~.d c.cnp::Jr.J vari:J.,biliry of the 

me:ij:l to be U!ll;Jlc::d., 1C.d. ~ ecru irrvolvc:::i An irr.poru..nt objc:::::::ivt: in lOy u.mpl~g prog:r.un ~ !O cbCJ.6 

the m~ J.C--:.u-:u.c d.J..u pc:S:3101e while minirni=::ng :.be J.SScci.:I1.d C-:::1fO. One rrdcxi to u::.::.mplish this 3c.:tl 

U to Ltc: !U.Cistic:.llly v:ilid UJn?ling ~oid. Tne :ltlPropri.:J.!.: ~plc !l.1.l.I:lbe: c.:m be: ~ lrA :he 

Q.II1pliog loc::u:icos on be c.ic~ without bw. 

Sua ~ c::t.ploy the U3C of grid.d.it:.g to 6..diure the ~bia.!d se!.c::::ica of umplin; !=o~ts and 

~ted st.:Itis:iol tool:! for .:v:llu:l!ing the r::su.lO.'1t 60... S~sric.:l.l ~ry 1l1ov.'S for the s.:unpling of a., 

S'.1bsa crt" the grid pein!!! to J.C:llc:vt: l. rdi:l.blc cb.:ln.c-'...:riz::lCoa ot the on.--c r:::ru::::li.=U 3l':::l. or W':lS':':. ' 

Sub~cQj d.c:c:iix W-ly-3 :.0 U!.e !lUIIpliog grid.:! r.d ~c.:J..l cools to c:'r.l.ll..u!:: U~ of r=n......l;,~ca. 

~ iCUowing =r.!.:l!icns md. tlblel prcvid.c J. lImple b::!..:!i:l co ~..:lbluh 3. gr.d syst::n to f:L.cllit::l:.c unbiasd 

3C!c::::ica of !:lInpling "i=ci::xo l.Cd !.Jmplc c:Jver--s-e prcpordaul to the ll"::::l be~ vexed.. 

1. Bcs:'c Str::rzgia. A grid S)'S'C-.~ should be ero.billhd eve: ClC ar.::l b6lg r=ne:±i:lt:::i. Grid ?CiHt 

r::;J~ca ili:uLd. be p~c:r=ct:.:ll to the Slz.: ot" the ~ for ac:: .. r.tticn. beth the sic!..-w~ u:.d ' 

bccr.cm U'=.3 'NCUl.d be indeed i=. ch.:: c!:...:~cn cf tb.~ Ue:l SL==. ft is rc::cJrr.r...:r.Ged ::."...:u: ceo: of . 

6: fuUowinS ~cc:s be us:::::i !O dc:....~.J: grid lnt--r.~j fOr SClriccir.g: 

smell sire: see Per: 1 • 
m2di!Jm s:'te: 

.JAI;: 
=- GI , .. 

" 

lerge site: rE 
~ SF 

= CI 

A == ~"":::l to be gr.ci (sC;\!~: :::::) 

Gl -= ~d. t.'·H:~r.:U 

SF = Sic.: f:::..c"'..or. k=g--...l of J.r"::':0 cc gri~ (u.·lidc:l3) 

• 
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-A> sm:ill: .•-.DP (00.2.5 J.Ce

B) mc:dium; O.lj· 3.0 UiO

C)~: J.O ur:::3 md~

To ~implif:{ this ltlpuc:J..Con., U~ the tOilowiI:g c!::=ut b33ed on :m J,vengc si.=.c r:ulge of sir~

(l JCe ::I -43,56iJ squ.:ue f=:). Tc.e ~rp~ sf.!! r:Lng~ are provic!.d J.S J. quick c..1c::k en
mnnbc:n~ tor ~mc 3ite:l usiDg the J.bc"'c :crmul:u.

Site. Ac1'tcgc" Square F~J!1" .. Grid b.tD"'VaJ R:mgd

up to 0.25 (nr.:ill) up CO lO.~90 Sc: Pj,I'( 1

0.15-3.00 (rr.eC.ium) lO,39C-I.JO.630 15-50 f=

3.0 3:ld over (lU3e) 1:30,630 + 30 f~ plus 1
•

2. S4ting !htt GrA A.:.~ ~ grid !m.:....-v:U i:s dc:-Jht:.::l :: i3 re--...::mrnc..d=i tfu: 1 sCLled 3rid ove:!.J.y be
tna.de to suocimnos.e en 1 rruD or die r:=ne:;iijt~ :U-~ (t.'Us .1!':::l inc!uc.e: beth siCc~!::s :md b~.:).

Some spe::ilid. ~im (tmJ.:illy ~ :outh1,l,'CS: cortie:-) s::culc! b<: des!S=l:1red Jj tb.e 0.0 c::::crdir.::e.. Tee
~.!! en tho be ~u3t:d~ ~":'.i==uq:ll.i=..s ::::lve:-::t;~. Scree: gr.d uljus::nc:It may be ~nry ri:lr
Ul:.U3U3.Uy sh.:J.pd U-~. Grid uijcs.:::'lot may ilia be: c:c:::::::d :.0 u:=--rern~ J. minimum of :it le.:.s:
one ~1c: aem -c:': ~.w. Pr:-:~:Lls kr cEif::":1t ~..:i sL.~e:s IT'.3.y be 3uor:-itr.ed ror D~K
r:-.'iew and J;Jprov::tl on 1,..., ....--:Jy<:U~ .~2.

•

.. .' .-
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-A} sm:ill: .• ..Jlp (00.2.5 l.C.e 

B) mc:dium; O.lj - 3.0 l.C:"O 

C)~: J.O lCr::l md ~ 

To ~implii:r this ltlplic:J..Con., U!I: the tOilowiI:g c!:::ut b33ed on lIt Jovengc si.=.c r:u1ge of sir~ 
(1 JCe ::I 43,56iJ squ.:u-e f=;). Tc.e ~rp~ sf.!! r:tng~ are provic!.cd J.S J. quick c.1c::k en 
mnnbc:n ~ tor ~mc litc:l usiDg the J.bc .... c :Crmul:u. 

Site. Aotcgc· Square F~J!1" .. Grid b.tC"VaJ R:mgd 

up to 0.25 (nr.;ill) up CO lO,~90 Sc: pj,!"( 1 

0.25-3.00 (rr.eC.ium) lO,39C-I.JO.630 15-50 f= 

3.0 3:ld aver (lU3e) 1:30,630 -+- 30 f~ plus 1 

2. Setting !htt GrA A.:.~ ~ grid !m.:...-v.U i:! dc:-Jht:.::l :: i3 re--...::mrncd=i tfu: 1 soJed 3rid ove:!.J.y be 
tna.de to suocimpos.e en 1 rruD or die r:=ne:;lijt~ :U-...l. (t.'Us .u-:::l. inc!uc!c: beth siCc~!.:s :md b.:u.:). 

Some spe::ilid ~im (tmJ.:illy ~ :outh1,l,'CS: coctie:-) s::culc! b<: des!S"!:lred Jj tb.e 0.0 c::::crdir.::e.. Tee 
~.!! en tho be ~u3t!d ~ ~-:-i== uq:>l.i:!.s ::ove:-::t;~. Scree: gr.d J.djus::nc:It may be ~nry ri:lr 
Ul:.ll3U3.!ly sh.:J.pd U-~. Grid l.C!jcs.::1C1t may ilia be: c:c:::::::d :.0 u:=--rernoci:l.:.: J. minimcm of :it le.:s: 
one ~1c: aem -c=-: ~.w. Pr:-:~:Us kr cEif::":lt r...:i sL.~e:s IT'.3.y be suer-iced tor D~K 
r:-.'iew and J;Jpro .... :::U on l,..., .... -..::ly<:U~ .~!. 
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. ,-12-



SE:"rr. ·BY:U. S. E?-\ u .. _ -..:.~"",: --: .. I I ,~ ....

Subgridd.ing. Ic may be: \lr.UT:lnr.:d to ipp(y grids with d.iffi:;-;:u tno:rr.ili within t±:.c ranedi;u~

U'C1 :so cb.:u J. prcportiCtUl 3~linS 0.0 be: fccu:to:i on~ :1I=lS (sucb. :loS rorn9.1, t:mk: I.

Ut::U.. t:t.c.). .n n
•
.. .

• •
• • • •
• •

· . . ..

•-\.r=:1 I Sm1pLe St:lrica. 30' :t 200', GI :: 20'

.. "'" A.r=1 II (nlbse: o(1) S~plc: St:u:ion. JO' :t 50', GI :: 10'

•, .'
....,......;2:-..;;J I~-l-l .

l S S 1 :' ci

7 3?,/ 31

Furtha- :u.nCctr..i=uica. S~ tb! nny CuVl: J. p.:1!"..err.ed dir....;bution of w:ute or c::nt:lJnk:~uicn

due: to time 3<4UCl.C: of 5llicg. proc:cc::on .$c:;ue::t::::1. or ph~ic.:Jl 3it:: c..-nCitioas (i.e., funov."'3)

m:ly~~~~onof 3:ur.plir.g. [n roc:..~ c.:ue:, tb.e fulIow\nS y:d =ll s::ur.plin;·

form:ll: rro.y ~ s::!e::::d im=:ld of at grid point S"~. E.:1.d:1 $rid c.:!1 to be: s:1.:nplcd mu~ :e

diYi6:d U::rto cine: e:qtW si=:i "mbcz!h.· Nee"., J. nnCcm cumb<:r bblc: ~ used. to sd:c: in wille

ot the mbc:ili tf:.e s:lIT'.tl1.c: will be: !J.k..-:l. The ~dcrn. ::umber tlblc is u.s::::!~ to sde::: wrjc.1

rubedl fur the t:.e:ct dl J.r'.d so on:

B.

EX.Ju\{p LE:

.......
.• .* ,-

A.r:::::l::l 120' :t 200', GI =20'

tn ~.hc: ::ample J.bove, a. urnplir:g ~';d h2.3 ~:l s=t :.1p wic..'1 ~d ?oUtt n::.tions 20 f= J.;lJr. u:sin-; :.~c

~p ropri::.te fo rrm:.I:1. Two c:ili which 1uve be=:':1 SA: lec:ed J.C r'..ndcm h;],ve b.:e:1 ctivid::.d into :'.:.'1C

subcdu e:uh. Subc:!1 Ji4 w:u c.!:lcs.::1 r.lI'.dor:liy in or.c c::!1 md :ubc=!l n in the: other c::::l. This

p~ u c.ontiIIud for aU of the c:fu ~!CC"..:::i J.C r'..r.Ccrn. for 1:I.mpling. Samples :u-:: the:1 uk::::l in

e::!.!:h r:u'..domly C.iC3C:1 subc:!l.

•.13-

sen: ·BY:U. S. E?-\ 

B. 

u .. _ ..:.~"": --: .. I I ,~ .... 

Sub gridd.ing. I c may be: \lr.UT:lnr.:d to :ip p (y grids with d.iffi:;-;:IX tno:rr.ili within t±:.c rwledi:u!1:i 

m::1 :so cb.:u l. prcportiCtUl :j~linS c.:lO be: fccu:t.ed on ~ :tr=lS (sucb. :loS mrn9l, ::mk I. 
Ut:U.. t:t.c.). . n n 

• 
.. . 

• • 
• • • • 
• • 

· . . .. 
• -\r=::J. I SmlpLe S t:l.rico. 30' :t 200', GI :: 20' 

• "'" Ar=1 II (nlbse: o(1) S~91c: St:1rion. 30' :t 50', GI :: 10' 

Furtha- RmCctr.i:::uiCQ. Sit:.l th.:l! nny CuVl: J. p.:1!"..err..ed ~ .... ;butlon of w:ute or c::nt:lJnirtu!cn 

due: to time 1<4UCJ.C.: of Dllicg. proecc::on 3C:;ue::t::::1, or pn;tlic:J.l sit:: c.. ... n.c!itioas (i.e., fimOV;'3) 

any ~ ~ furtte:' ~on of s:ur.plir.g. [n ruc:...~ c.:ue:, tb.e fulIowinS y:d =ll s::ur.ptm;· 

rorII1:lt rro.y b.: s::!e::::.cd im=.d of at grid point S"~. E.:u:.!l $rid c.::!1 to be: s:1.:nplcd mu~ :e 
diYi6:d iDuJ cine: e:qtW si=d "rubcz!1s.· Nee" ... J. nnC.cm cwnb<:r t:lblc: ~ used. to sd:c: in wille 

ot tbc rubc:ili tf:.e s:lIT'.tll.c: will be: !J.k..-:l. The r-r:dcm. ::umber t:lblc is u.s::::! ~ to sde::: wrjc.1 

rubedl fur the ::.c:ct dl J.r'.d so on: 

1--"-.....;:..2...;l I ~ -.l ~ . 
l S S 1 :- ci 

7 3?1/ 31 

'" "~ 

,-

, .' • 

A.r::::.l::l 120' :t 200', GI = 20' 

tn ~1c ::am91c J.bove, a umplir:g ~';d h2.3 ~:l s=t :.1p wic..'1lrid ?oUtt sc.tions 20 f= J.tl:lr. u:sin-; :..~c 

~propri::.c.e forrm: .. b. Two c:ili which luve beo s.c:lec:ed J.C r..ndcm h!l.ve ~ ctivid:.d into :'.!.'1C 

subcdll e:uh. Subc:!1 Ji4 w:u c.!lcs.::1 r.lI'..cor:liy in or.c c::!1 md subc=!l n in the: other edt This 

p~ U c.onriIIud for aU of the c:fu ~!c:c"..:::i J.C r..r.c!.cm for 1:I.mpling. Samples ;u-:: the:1 t:I.k::::1 ir­

e::!.!:" r:u'Lomly C.iC3C:1 subc:!!. 

• • 13-
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C. Thre:: diro:micnal g:id.ding: tci-.Siru :lI'.d E:<.·S'iw R.:mci.i:lricrn.

In-si'w Jr..d ex-iim re:nedi1I:cn1' involvinS 30il! mdJor ......-;lSL..~ ·~th 1 .si;nUic:::UIt Vl:rool c.:)·c:lpcn~n(

.should be: c:valu:u.::d in thrc:: cllmC'.sioru (volume ::v:llu::u:ioa). E;ample:: of ruch ronc:fu.ricru would
be in~tU .soil V':lOOf c:a:rJ.CriCD or cc.'"1itu bior~ed.UciCtl invalvUlg·~ Clbic fe::t of soil UlIJJcr
~. A ~d i.s mpe:1mt=~cd co the r.::med.i.J.riOD J.te:1 ~ ~.boi in tf1~ pr::viOtU ~CIU md J.

ve:tiCJl c::rnpano:t i.s J.C.c:!t:d :u ~ll ncCt:. Tr.e ~rrio.l UIn?ling inc~t3 wcu1d be: .site r~iiic.lnd

r:qui:-e prior a;;prov:l1 irom.r.ht: DNR. R::fo to .-\rr=.clnnoc t ·Gui~ to Smrplc: Bi:u" for :lddiricc:ll
guicb.nc:: ea vc:ric1 $:l!Dpling inc:::n.c=c.

5.AJ,\1PUNG OF GRID

5.mt.9ling oigrids m:ly Lr.dc.C.c J.l1 oftl::.c: 3rid moces or:1 piJ..J.sd sub~ of the toUl sc.ricns. Th.e sub:te! oi'
gr:d S'".:lCic~ i.s c:e::l!d by ,1j'signing coord.i.n.ar=s to all chc~ md r.mdcmly s.:!e:::ing o.od.=:s using •
r:t::.Ccn oumbc 3Clc:r:u.::t or 3. r:u-Lom numbc: oble (r::'i:r to ..l..t:::.6:-..c::I 2). A ::llnimum of 12 ~lc or
15'%., whi2:.t::ve:' i.ll~. of d·.e toc.1 :;:ridrori~ shculd ~ s:unpld J.Ild J.Il.:l1y=d initi:llly to J.1Iow :1 l:u-ge
=ou~ <he pool iCc ~c::l1 ~:t. rt i.11Cvi~le d1.ar~ umple:: :ilia be't:U:=::1 Jr.d ~=;;t w:ecf
prcpe:' 6.:Un ci C'~...od.y~ ttO~ep~ a.c the time of i:'1iti.:L! umpling. If th.e su.cis::d 1n:llygis
inCic:m:::s th:ll mor:: ~Ics u:: add, 3.n J..clcitico:l1 s:lm91e rr:p CO the fidd rruy luvc bc=l J.voicic::!: A.
tne"'.b.od for c:UC'.ll:uing me: s:1.pJle~ l"'"...,wre:no!S jj pr-~e:-.r..:.d in A.t::l.2::rnoc 2 (L..l!I".c!J. r:briOClSb9).

ESTABtISFlING SOIT. BACXGRO UND

£scllishing soil b.d:;r::u=.d. ::I.S ~i.r:::: by Ac: j 07 PA 1982, J..'S~ Miog::m EnvircnC".e.."1u1
R.::s:-..cn.s.:: Ac::: (1Y£E..~.l,.). c:c be a.c::::rrrpl~.b:c by urili":::':lg O~c~CI"..:ll M.::r.o~ iH5 or usi.'"lE; C-.c
folto\l,ing 3Ui~c.::. ;

E::cl:;:-:;c::.ci should be =>~I~hd fur s::.: ~pc:::5e ~...:: COClS"'.ir'':~ ~~I3c c:===.ic:ili used in ~cw
?~d. f:.Clicy ~U'...t:cns. or r=r.di.:ll icvc:s-Jg:uion ~es..Jlts. S:unplc .1:nlys=s may indt:.C: m.e:::l1s.
or,;:J.:lic c:::n.sti=zl::':u. 0( cC:.=r ~it: spc::::1C ;1."';]S'''': c::T1S'...~.:e..:t.:..-\..,a1:.-s.:.:; :icculd be in 3.C::.:lrd.:l.."1c.:: with Ac=.
301 ?_.l,.. t982, ~:l...~ . . . ....

.'

EXA.MPl£: Tne g=::::tc;ic orii.n (C.;.• :..t..e p~--c::t rock) of 3l=.C:.l 6.1:: i1"..:ly ruve be=l high in c.:::9~C::'. \..e::..C.,
0[" ct.be:- me~L.s b: ~y be ?ote::tbl c:onc=.rni.n:l::"'-s. Acciiticrully, :he nyd...·~se::losic siru:uicn c:::.."1 alt::r tr.~

C\U3.I1riry of these dc::nett:s. Grcur.C\I::1Lc:, r:::~': ar~ (e.g.• hi;hl:u::~) J.!'e fre.:::,UClUy lc:::.c.hd of :T.c"~l.s

while grCW1CW"...!.."T efu6r3': ar~ (e.;.• nv:Ll'1'Tp~. dcedpl:lin) :.:fe: the re::ipie:::t3 of l~d mC"'~ls. Tnus.
si~ in law~ wiil :JS..dly h:rw"C hishe: ':nl.d:~tmd c:::nc::~cr...tic~ ch:lC. u~(3.0.,d U~. Other c.::nd.icioro.
ruc.i. ~ pr~:;:iuricn acd J.C:"'..cs;::h.:ric C11cut from ·.zoi.ce!y dis;:cr::.d ;"u;ru."1 Jr..d turJ.r':ll J.C:hici::s. :Usa
m:::: 30il c:::ne::::tr:lti~ .

• 

• 

. ::" . 

. ·SE'i:' BY: U. S. E?\ u .. ..;.. ''':'\.J-: -: .... I, ,.; j: 

C. Thre:: diro::ruicna.l g:id.ding: (a-.Siru :lI'.d E:<.·S·iw R..:mci.i:lCicru. 

In-sIru Jr..d ex-iiOl re:nedi1T:cn1' involvmS 3oil! mdior .......-:lSL..~ ·~th 1 .si;nUiCl1It vertiol c.:)·c:lpcr~n( 
lhould be: c:valu:u.:d in thrc:: dimC'.sioru (volume ::v:llu:J..Cioa). E;ample:: of ruch ronc:fu.ricn.s would 
be in:-1lW .soil V':ltlOf c:an.c:iCD or C(.~tu bior~ed.UciCtl invalvUlg' ~ C'..loic fe::t of soil UllJJcr 
~. A ~d i.s lUpc:1mt=~cd co the r.:med.i.J.riOD ue::l l.j ~.boi in tf1~ pr::viOtU ~cru md J. 
ve:tiCJl c::.mpano:t i.s J.C.c:!t:d :l! ~!l ncCt:. Tr.e ~rrio.l !:lm?ling inc~t3 wood be: lite r~iiic.lnd 
r:qui:-e prior a;;prov:1l irom.r.ht: DNR. R::fo to .-\rr=.clnnoc t ·Gui~ to Smrplc Bi:u" for J.dditicc:U 
guicb.nc:: ea vc:rio..l $:1!IlpUng inc-::n.c=c. 

5.A.\1PUN G OF GRID 

~ling oigrids m:ly ir.clc.C.c J..!l oftl::.c: 3rid moces or:1 piJ..J.sd sub~ ofthc toUl S'Cricns. Th.e sub:te! oi' 
gr:d S'".:W.c~ i.s c:elld by lj'signing coord.i.n.a.r=s to all chc c..c:O::t llld r.mdcmly s.:!e:::ing o.oc!.=s using • 
r:1::.C.cn :It.Il1lbC" 3cc:r:u.::r or 3. r:u:.C.om numbc::- oble (r:~r to ..l..t:::.6:-..c::I 2). A ::llnimum of t2 ~lc or 
15'%., WCllc.!:.eve:- i.ll ~, of d·.,e toc.1 :;:rid rori~ shculd ~ s:unpld J.I1d J.I1.:l!y=d inlri:llly to l.lIow :1 l:u-ge 
=ou~ <he pool ti:c ~c::U uclyli3. £t i.1 lCvi!.:lble dl.ar ~ umple:: :ilia be't:U:::::1 Jr.d ~=;;t w:ecf 
prope:- 6.:Un ci C"~...od.y ~ ttO~e p~ at the time of i .. uti.:U umpling. If th.e su.cis::d In:llygis 
inCic:m:::s th:ll mor:: ~Ics :u-:: add, 3.n J..clcitico:ll s:lIl19Ie cr:p CO the fidd m:lY luvc bc:l J.voicic::!: ..l.. 
tnC"'..b.od for c:UC'.ll.:u:ing me: ~It! ~ l"'"...,wre:no!S jj pr-..!e:".r..:.d in At::l2::moc 2 (L.l!I".ciJ. r:briOClSb9). 

ESTABtISFlING SO IT. BACXGRO UND 

£scllishing soil b.d:;r::u=.d. l..S ~i.r::: by Ac: j 07 P A 1982, l.'S ~ Miog::m En";rcru:-.e.."lul 
R.::s:-..cn.s.:: Ac::: (1y£E...~.l,.). c:c be a.c::::rrrpli!.b:c by urili'=:lg O~c~cC'.:ll M.::r.or.u:6m iH5 or usmg &..c 
follo\loing 3Ui~c.::. ; 

B::dq:-:;c::.d should b.: ::s-61i.:lhd fur si:.: ~pc::i5e ~...:: c.oClS'"'.ir'':~ ~~I3c C:=Qc:ili used in ~cUj 
?f'OC.!:1Sd • .:..clicy ~U'..!icns. or r=r.di.:1l icvc:s-Jg:uion ~es..Jlts_ S:unplc .l:nlys=s may indt:.t!.:: m'!::::!.!s. 
Or-,;::l!llC c:::n.sti=zl:::':u. 0( cC:.=r ~it: soe::::1c ';1.-:lS'''': c::T1S' ... ~.!e .. :t.: .. -\..,ah-s.:.:: :icculd b.e in 3.C::.:Jrcb.'1c.:: \Io1.,h Ac=. 
301 ?_.l,.. t982, ~:l...~ . :. ..... • 

.' 

EXA.MPl£: Tne s=::::rc;ic orii.n (C.;., :.t..c p~--c::t rock) of 3l=.C:.l 6.1:: il"..:ly ruve be=\ high in c.:::9~C::', \..e::..C., 
or ct.be:- me~L.s b: ~y be ?oc.e::ti:1l conc=.rnin:l.":"'-s. Acciiticrulty, :he nyd.:·~se::losic siru:lIicn c:::..."l alt::r tr.~ 

C\U.J.Itriry of these dc::nCtll. Grcur.CW:1!c:- r:::~,: ar~ (e.g .• hi;hI:u::ru) l!'e fre.:::,ucm!y lc:::.chd of :-r..c"~l.s 
whil.: grcW1dW"....!.."T cfu6r3': ar~ (e.;., sw:LI'TTp~. dccdpl:lin) :.:fe: the re::ipic:::t3 of [~d mC"'~ls. Tnus. 
si~ in law ~ wiil :JS..dly O:lVC hi';he: ':nl.d:~t.!tld c:::nc::~cr...tic~ c:..:m U~I3.1,d ~~_ Othc:- c.:::nd..icioru. 
ruc.i. ~ pr~:;:iuricn acd l.C:"'...c~h,::lc C11cut from '.zoi.ce!y dis;:e~:.d lu:ru..'1 Jr..d turJ.r":ll J.C:hic:i::s. :Usa 
m:::: 30il c:::nc::::tr:lli~ . 
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•.. C:~:
, .Jm:

.::>ubjecc.:
Date:
.~ttach :
Certify:
corwarded by:

Scot t Ner.vman@NAiJFAC~rvIKE:lvi::-onmenc.al

John McCumbers@NAV7.:;'C@rvl;<Envi::-onmental
Ron Thompson@NAVFAC@MKEnvironmental

Steve Downey@NAV7AC@MKE~vironmental

Changes @ Cast !1ign .
Wednesday, Octobe::- 13, 199517:03:35 EDT

N

- - - - - - -- - - -- - -- - - - - - - ----- -- - - - - - - - - - - - - - - - - - - - ~ --- - - - .. - - - - - - - - - - - - - - - - - - -

crD 034:-003

The scope of this CIn incluces a lump sum activity to ::-emove (2) 1,000 ga.1..
anc (1) 250 gal. fuel oil tanks, (3) valve boxes arld contents, se.eel
f::-amework, and concret~ foundations. The tanks have been ::-emoved, cleaned
anc staged on plaseic for delive~ to the D~~O. The concrete founcations
have been di~posed of on site anc the other items have also been ::-emovec ane
staged on plaseic for disposal on site. The coetom of the founcations were
saturated with fuel oil and the soil.in the hole was visually stained and
ocorous. There is no pooling or free liquid present. The lump sum price
orooosed bv U.S. Tech Groue, Inc. for this D/R work is $4,4:54.00. This CIn
a- 1-0· inc 1ud·es an es~ima~~~-4~ CV 0= oe~-oliu~ con-~min~-~~ soil to ~e_::J _ .. _ __ ,-_ lo-_w.":I .. .L. .. ,~, .l..._Ll _ .. _.__ .... _ ...,

excavated and dis~osed of as a s~ecial waste. U.S. Tech orooosec a unit rate
of S35.00/r;."! for ~xcavation, loading, trarlsporc.ing and d.:..sposing of this
macerial (non-hazarcous) to an aeoroved dis=osal facility acreed uoon bv M~

•
~c.' h-C'<=i1 j i~g -~e -QS·,lti~c n01~ 9-se~ o-~ c~n~-miM-c~o~-=ounc' -a- the'.. _a..~ __ -:-_"._,-"" .. _,":",~ __ ';'. __ l,," __ •• a. -:-~.. .....J .. lo...~L_.:... c:.._lo. .. .:.. _, '-

:~~m 0: tne :ou~cat~ons (4 ree~ cee9) tne curre~~ est~mate ~s tnat 100 C~

v: ge~rol~um contami~ated soil may ~eed to be removed. If this soil contai~s

?C3 or leac concami~a~ion, ic would notee classified as a sgecial waste.
Sample a~alysis ~esults are expec~ed oy tcmorrow.

CIn 03':;-004

T~.is CIn was 'N'ritte!:. to ace 2050 C~ to the quar:~i~ies for ex~avation, c~s;osal

anc backf~ll at Cas~ ~~cn. The current unit ariee fer excavation and
d~s=osal are Sa.ll/C: a;e $232.10/C~ res?ecti~ely. The c~rrent ~~it 9rice
=...,- :I-c l<'=:i1 - I·a"o- -,.,c· -""";?"\me"'- is S~? 'OO/Cv 'T'l-l"" C"--~"'- U~i"" "'-';c Q fo-:...~ .. _c::. • _.:..__ ........ _ c::.~_ J:. ....... _"" .,'- - -_. _. _ •• - ....---•• '- .... __ ",_ ... _

3ackfill - Material Suoolv-is·Sl3.33/C: however U.S. Tech has or:er2d a
cred':"t of $5.00/C"! becaus~ backfill ma~erial is available on-site about 6
:i~S f-~m tho C::TiMU T!-l; r~sui~-;~ a bac l<fi i1 m-~=,.... i-1 COS" Of -- 33/C":TI.- L •••__ "Il .. , •.-s .::l_~. . .,. c::. c::._ '- _::;lo. _.

The tocal subcontract cost for the additional 150 C"! is $4:0;253.00 which
i~cludes $:,172.00 fo~ additional ~erfcrwarlce i Payment 30nc.

CID 034-005

As mentioned above U.S. Tech has offered a credi~ fo::- ut~~~zing t n"" on-si:e
borrow oit for backfill mace::-ial. The credi~ is S5.00/C~ Eor Cast ~igh anc
S6.00/C'! for Sl'~cge 3ed "3". Ba.sed on t:"1e c~rrent concrac:: quantities
(i~cluding Change Orde::- No.1) this credit amOUrlCS to 51,500.00 (300 C"! X
55.00/Ci) Eo~ Case. Eigh and 52,400.00 (4:00 CY :< S6.00/C'!) fo~ Sludge Bed "3"4IJor a total subconcract change of S3.900.00 credit .

. __di~ional A.nalytical

Ap9roximacely 25 additional samples will be collected and analyzed at an
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crD 034:-003 

The scope of this CIn incluces a lump sum activity to ::-emove (2) 1,000 ga.!.. 
anc (1) 250 gal. fUel oil tanks, (3) valve boxes az;.d contents, seeel 
f::-amework, and conc::-et~ foundations. The tanks have been ::-emoved, cleaned 
anc staged on plastic for delive~ to the D~~O. The COr-C::-ete founcations 
have been di~posed of on site anc the other items have also been ::-emovec ane 
staged on plastic for disposal on site. The cottom of t~e four-cations we::-e 
satu::-ated with fUel oil and the soil.in the hole was visually stained and 
ocorous. There is no pooling or f::-ee liquid present. The lump sum price 
orooosed bv U.S. Tech Groun, Inc. for this D/R wo::-k is S4,4:54.00. This CIn 
a- 1-0- i~c1ud-es an eSt' ima~~~-4~ CV 0= oe~-oliu~ CO~-~~i~~-Q~ soil to ~e _::J _Jo .. _ ... _ \..._ ...... ":1 .. l.. .. ____ ,,~\ .I..~_L'\_ ... _' __ .... _ ..., 

excavated and dis~osed of as a s~ecial waste. U.S. Tech orocosec a uz;.it rate 
of S35.00/r;,"! for ~xcavation, loading, t::-anspo::-ting and d.:..sposing of t~is 
material (non-hazarcous) to ar- anoroved dis=osal facility ac::-eed uoon bv M~ 

• 
..,c· h-C'<=i1ii"'g - .... e .... ""S·,lt i ..,C ;"'0';" 9-se~ 0-'" c ........ t-m;,.,-t~o ... -=ounc· -a- the-• _0.. ~ __ -:-_ ... _ '- .. ., .. _'":"' ~ __ ';'.1. __ I,..., __ •• a. -:- ~.. .....J~ .. ~L _':' .. Q.. _ ... .:.. ... '-

:~~m 0: tne :ou~cat~ons (4 reec cee9) cne curre~c est~mate 1S tnac 100 C~ 
v: gec::-ol~um contamiz;.aced soil may ~eed to be removec. If chis soil cor-tai~s 
?C3 or leac concamiz;.acion, ic would notee classified as a sgecial waste. 
Sample analysis =esults are expec~=d oy tcmorrow. 

CIn 03':;-004 

T~i.s c::::n was 'N'ritte!:. to ace 2050 C~ to che auar:.c~~ies for ex~avac~on, c~s;osal 
anc backfill at Cas~ ~~cn. The cur::-ent unit oriee fer excavation and 
d~s=osal a::-= Sa.ll/CY a;e S2J2.10/C~ res?ecti~ely. The current unic 9rice 
=....,- :I-c'<'=:i1 - i·a~o"" -"'c' -,....,,;?"Ime"'- ;s S~? 'OO/Cv 'T'h"" C', .......... ~,.,- u..,~ .. ..,-.;c"" f....,-:..~ .. _c::. • _~__ ........ _ a.~_ J:. ....... _"" ._'- - -_. _. -'-- ..... -----'- .... __ "'_ ... __ .... _ 

3ackfill - Material SUP91y-is-S13.33/CY however U.S. Tech has offer2d a 
c::-=d':"t of S5.00/C"! becaUSe backfill ma~erial is available on-site about 6 
:niles from. the swfJ!U. This results in a backfill ma::erial cost of sa.33/CY. 
The total subcontract cost for the additior-al 150 C"! is S40;253.00 which 
i~cludes S:,172.00 for additional ~erfcrwance i Paymenc 30nc. 

C::::D OJ4-005 

As mentioned above U.S. Tech has offered a credi:: fo::- utl~~z~ng t;"'"" on-si:e 
oor::-ow oie for backfill mace::-ial. The c::-edic is S5.00/C~ for Casc ~igh a!:.c 
S6.00/C'! for Sl,..!.cse 3ed "3". Based on t:"1e c.urrent contract quanticies 
(i~cludir:.g Change Orde::- No.1) this credit amouncs to 51,500.00 (300 C"! X 
S5.00/Ci) Eor Cast Eigh and $2,400.00 (4:00 CY:< So.OO/CY) :0= Sludge Bed "3" 4IJor a total subconeracc change of S],900.00 credit . 

. __ ditional A.nalytical 

Ap9roximac:ly 25 additional sam91es will be collected and analyzed at an 



••
·average C8SC C a~proxim__~ly $250.00 per sample as _ resul: of chis a~~edscope. 7his w 11 resulc in acde~ analycical subconcract costs of S6,2S0.0C

Summary and ~ecommendations

The recommended path for~ard is as follows:
Above Ground Tank Area

Compl~te D/R of tanks and appurte~ances which was started today.- Remove remaining metals contaminated soils i~ the tank area.- Characterize remaining petrolium contaminated soils for c~isDosal.- Remove all apparently contaminated soils based on odor and visual stainin- Sample the area to document final conditicns.
- 3ackfill.
- Restore the site.

Balance of Cast High Area
- Continue excavation of metals contaminated soils.- Closely monitor quanticies as excavation progresses.- Communicate daily 'Nith site Na'.l·'Y personnel (ROrCC & 2nvironmentalJ or: are,being exca"ated.

?rocess an additional CID (if necessarf) to add additional quantities pri(to exceeding those currently authorized.

CID 034-003
/I

CID 034-004
CID 034-005

Tank Removal
100 C~ ?etrolium Contaminated soil
150 C~ additional Me:als Contaminated Soil
Credit for backfill material
Additional .~~aly~ical

54,454.00
5a,500.00

$40,253.00
-53,900.00
$6,250.00

ldit iOr""a1
total..

Tha::ks,

charlqe

Subtotal

52-ould also ce

555,557.0.

added to che above

•

·average C8SC 0 a~proxim __ ~ly $250.00 per sample as _ resul: of chis a~~ed scope. This w 11 resulc in adde~ analycical subconcract costs of S6.2S0.0C 
Summary and ~ecommendations 

The recommenced path fan/arc is as follows: •. Above Ground Tank Area 
Compl~te D/R of tanks and appurte~ances which was started today. - Remove remaining metals contaminated soils i~ the tank area. - Characterize remaining petrolium contaminated soils for (iscosal. - Remove all apparently contaminated soils basec on odor anc visual stainin - Sample the area to document final conditions. - 3ackfill. 

- Restore the site. 
Balance of Cast High ··.u..rea 

- Continue excavation of metals contaminated soils. - Closely monitor quanticies as excavation progresses. - Communicate daily 'Nith site Na'.l'Y personnel (ROICC & 2nvironmentall on are, being exca"ated. 
?rocess an additional CID (if necessa~/) to add additional quantities pri( to exceeding those currently authorized. 

CID 034-003 
II 

CID 034-004 
CID 034-005 

.!.dit iOr""al 
toca.:... 

Tha::ks, 

Tank Removal 
100 C~ ?etrolium Contaminated soil 
150 C~ additional Me:als Contaminated Soil 
Credit for backfill material 
Additional ~~aly~ical 

Subtotal 

chan.qe 52.ould also ce 

54,454.00 
5a,500.00 

$40,253.00 
-53,900.00 
$6,250.00 

555,557.0. 

addec. co above 
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• INDEX 

PHOTOGRAPH 1 CONCRETE SUMP N/E OF BUILDING 146 

PHOTOGRAPH 2 CONCRETE SUMP SfIN OF BUILDING 146 

PHOTOGRAPH 3 DISCHARGE POINT OFF-SITE S/E OF 
BUILDING 146 

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

PHOTOGRAPH 5 EXAMPLE OF NETWORK DITCHES 
COLLECTING SURFACE RUN-OFF 

PHOTOGRAPH 6 CONTINUATION OF DITCHES NETWORKING 
TO DISCHARGE POINT OFF-SITE EAST OF 
BUILDING 146 

PHOTOGRAPH 7 BUILDING SLAG DEPOSITS 

PHOTOGRAPH 8 WEST TO EAST RUNNING DITCH 
DISCHARGE POINT 

PHOTOGRAPH 9 N/S DITCH EAST OF PERIMETER FENCE 
S/E OF BUILDING 146 

• PHOTOGRAPH 10 A CLOSE-UP OF ANOTHER SLAG DEPOSIT 

PHOTOGRAPH 11 OUTSIDE SfIN CORNER OF PERIMETER 
FENCE SLAG AND ASH PILES 

PHOTOGRAPH 12 SfIN OF BUILDING 146 JUST OUTSIDE OF 
THE SECURITY FENCE 

PHOTOGRAPH 13 DEPOSITED EMPTY CARTRIDGES 

PHOTOGRAPH 14 STAINED SOIL S/E OF BUILDING 146 

PHOTOGRAPH 15 FUEL TANKS SOUTH OF BUILDING 146 

PHOTOGRAPH 16 LINER PREPARATION 

PHOTOGRAPH 17 PROTECTING GROUND SURFACE FROM 
POTENTIAL SLUDGE CONTAMINATION 

PHOTOGRAPH 18 PUMPING WATER FROM EAST SUMP AT 
CAST HIGH EXPLOSIVES 

PHOTOGRAPH 19 DIPPING SLUDGE FROM EAST SUMP AT 
CAST HIGH EXPLOSIVES 

PHOTOGRAPH 20 LOADING ROLL-OFF EAST SUMP AT 
CAST HIGH EXPLOSIVES 

PHOTOGRAPH 21 WEST SIDE SUMP AFTER PUMPING WATER 
OUT, LOOKING NORTH (CENTER) 

• PHOTOGRAPH 22 WEST SIDE SUMP AFTER PUMPING WATER 
OUT, LOOKING NORTH (CENTER) 

NSWC CRANE 
SMWU 16/16 
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PHOTOGRAPH 23 WEST SIDE SUMP AFTER PUMPING WATER •OUT, LOOKING NORTH (RIGHT)

PHOTOGRAPH 24 REMOVING TANK FOUNDATIONS OF WEST
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PHOTOGRAPH 1:
CONCRETE SUMP N/E OF BUILDING 146

PHOTOGRAPH 2:
CONCRETE SUMP SIW OF BUILDING 146
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PHOTOGRAPH 3:
DISCHARGE POINT OFF-SITE SOUTH/EAST OF BUILDING 146

PHOTOGRAPH 4:
DRAINAGE DITCH DRAINING OFF-SITE SOUTH OF BUILDING 146
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PHOTOGRAPH 5:
EXAMPLE OF NETWORK DITCHES COLLECTING SURFACE RUN-CFF

PHOTOGRAPH 6:
CONTINUATION OF DITCHES NETWORKING TO DISCHARGE POINT OFF-SITE EAST OF B. 146
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PHOTOGRAPH 5: 
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PHOTOGRAPH 7:
BUILDING SLAG DEPOSITS

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:
OUTSIDE SIW CORNER OF PERIMETER FENCE SLAG AND ASH PILES

PHOTOGRAPH 12:
SLAG AND ASH PILE SIW 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

PHOTOGRAPH 16:
LINER PREPARATION

NSWC CRANE
SMWU 16/16
Interim Measures Report C-11 02/24/97

NSWC CRANE 
SMWU 16/16 

.' 

___ 1l... -
.~) 

Interim Measures Report 

PHOTOGRAPH 15: 
FUEL TANK SOUTH OF BUILDING 146 

_ 7" 

PHOTOGRAPH 16: 
LINER PREPARATION 

C-11 02/24/97 



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)
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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 NIW AT EXCAVATION WHERE FO TANKS WERE REMOVED

PHOTOGRAPH 26:
SEEDED AND MULCHED
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PHOTOGRAPH 27:
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PHOTOGRAPH 29:
GRASS GROWING PROGRESS
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