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EXECUTIVE SUMMARY

This Executive Summary provides a brief overview of the recent sampling event associated with the

polychlorinated biphenyl (PCB) contamination at Solid Waste Management Unit (SWMU) 13 Building 171

Sump. All work was performed for the United States Navy, Naval Facilities Engineering Command

(NAVFAC) Midwest by Tetra Tech NUS (TtNUS) under Contract Task Order (CTO) 0048 of the

Comprehensive Long-Term Environmental Action Navy (CLEAN) IV Contract Number N62467-04-D­

0055.

The major sources of contamination at SWMU 13 include the washdown of explosive formulations from

building roofs onto the ground surface and exhausts vented from ventilation systems. Also, the therminol

boilers located in the vicinity of Buildings 166 and 171 leaked oils containing PCBs. The boilers and

surrounding contaminated soil were removed in. 1989, but subsequent soil samples collected near the

former locations of the boilers indicated that PCB concentrations greater than 10 mg/kg were present in

residual soils. PCB oils were assumed to be heated in .therminol boilers arid then transferred to the

SWMU 13 melt buildings (Buildings 166 and 171) where the oil was used as a heat transfer medium in

the melting of explosive mixtures. Some of the oil was evidently spilled in the vicinity of the boilers

because PCB contamination was detected at relatively high concentrations in soil, primarily in shallow soil

(TtNUS, 2005). Previous investigations conducted at SWMU 13 are summarized in Section 2.2 of the

SWMU 13 IMWP (TtNUS, 2008).

Upon review of th~ SWMU 13 IMWP, the United States Environmental Protection Agency (U.S. EPA)

Region 5 requested that the source of PCB contamination documented in the sediment of a sump

associated with Building 171 be determined. The purpose of this investigation; therefore, was to colleCt

additional samples (soil and sediment) in the area of the suspected source (Building 171).

. The focus of this field event Iwas to collect sediment samples from the concrete drainage trenches and

associated piping leading from Building 171 to the sump. The field activities were conducted on May 29,

2008. During the field investigation, eight sediment samples and two soil samples were collected and

. analyzed for explosives and PCBs.

Based on the findings in this investigation, it is believed that the source of PCB contamination within the

SWMU 13 Building 171 sump was from the activities that occurred within Building 171 and was washed

into the concrete trenches that surround the main boiler room and eventually lead to the sump. The

analytical data from this field event is located in Section 3.0 of this report.

080802/P ES-1 CT048
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1.0 INTRODUCTION

The purpose of this report is to describe the activities performed during the most recent field investigation

of Solid Waste Management Unit (SWMU) 13, at the Naval Surface Warfare Center (NSWC) Crane

located in Crane, Indiana. The activities associated with this investigation were completed in accordance

with the Sampling Work Plan for SWMU 13 - Building 171 Sump PCB Source Determination (TtNUS,

2008). The activities included additional sediment and soil sampling to determine the source of
.' . .

polychlorinated biphenyl (PCB) contamination found in the Building 171 sump during the Resource

Conservation and Recovery Act (RCRA) Field Investigations (RFI) conducted in 2003, 2004, and 2006.

The focus of this field event was to collect sediment samples from the concrete drainage trenches and

associated piping leading from BUilding 171 to the sump, as well as a soil sample between a catch basin

and the sump. This work was performed for the United States Navy, Naval Facilities Engineering

Command (NAVFAC) Midwest by Tetra Tech NUS, Inc. (TtNUS) under Contract Task Order (CTO) 48 of

the Comprehensive Long-Term Environmental Action Navy (CLEAN) IV Contract Number N62467-04-D­

0055. The samples were collected on May 29, 2008.

•

1.1

1.2

PURPOSE

FACILITY DESCRIPTION

'.

NSWC Crane is located in the southern portion of Indiana, approximately 75 miles southwest of

Indianapolis and 71 miles northwest of Louisville, Kentucky, immediately east of Crane Village and Burns

City (see Figure 1-1). NSWC Crane encompasses 62,463 acres (approximately 98 square miles), most

of which are located in the northern portion of Martin County. Smaller portions of NSWC Crane are

located in Greene, Daviess, and Lawrence Counties. NSWC Crane is located in a rural, sparsely

populated area. Most of NSWC Crane is forested, and the surrounding area is wooded or·farmed land.

NSWC Crane provides material, technical, and logistical support to the Navy for equipment, shipboard

weapons systems, and nonexpendable ordnance items. In addition, NSWC Crane supports the Crane

Army Ammunition Activity with production, renovation, storage, shipment, demilitarization, and disposal of

conventional ammunition.

1.3 SITE DESCRIPTION AND HISTORY

SWMU 13 is located in the central portion of NSWC Crane as shown on Figure 1-1. Figure 1-2 is an

aerial photograph showing the location of Building 171 within SWMU 13.. SWMU 13 has been in use

since 1941 when NSWC Cran~ was commissioned, and explosive ordnance was produced at SWMU 13

080802/P 1-1 CT048
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from 1941 until 1973. Since 1973, the facilities at SWMU 13 have been used to renovate ordnance and

equipment. This Field Report focuses on the PCB-contaminated soils and sediments in the vicinity of

Building 171. The therminol boilers located near Buildings 166 and 171 were used to heat oil-containing

PCBs. The heated oil was then transported to BUildings 166 and 171 (i.e., the melt buildings), where the

oil was used as a heat-transfer medium in the melting of explosive mixtures (Halliburton NUS, 1992).

Building 169, located between Buildings 166 and 171, housed inert operations (Halliburton NUS, 1992).

The therminol boilers operations were not associated with activities in Building 169 (i.e.; no PCB

containing materials were associated with activities conducted at Building 169).

The major source of PCB contamination at SWMU 13 resulted from the therminol boilers activities

associated with Buildings 166 and 171 where oils containing PCBs leaked. Thetherminol boilers,

associated equipment, and piping were removed in the mid- to late-1980s and disposed off-site in

accordance with Toxic Substances Control Act (TSCA) regulations.

•

SWMU 13 was remediated in 1999, 2000, and 2001 as part of abioremediation program that included

sampling, excavation, on~site treatment through bioremediation (composting) of explosives-contaminated

soil, and backfilling of the compost at SWMU 13. The types of analytes measured before and after the •

remediation included volatile organic compounds (VOCs), explosives, metals, and PCBs (Aroclor 1242,

1254, and 1260).

1.4 PREVIOUS SAMPLING AND ANALYSIS

The major sources of contamination at SWMU 13 were the washdown of explosive formulations from

building roofs onto the ground surface and exhausts vented from ventilation systems. Also, the therminol

boilers located in the vicinity of Buildings 166 and 171 leaked oils containing PCBs. The boilers and

surrounding contaminated soil were removed in 1989, but subsequent soil samples collected near the

former locations of the boilers indicated that PCB concentrations greater than 10 mg/kg were present in

.residual soils.

Surface Water Sampling (1972, 1978, and 1979) - Selected surface water samples were collected in

drains and drainage channels In 1972,1978, and 1979 by the Department of the Army (Halliburton NUS,

1992). Samples were collected adjacent to and in the vicinity of the SWMU 1.3 buildings. TNT,

cyclotrimethylenetrinitramine (RDX), and cyclotetramethylenetetranitramine (HMX) were detected in most

samples, and concentrations in the samples collected nearer the buildings were greater than the

concentrations found further awayfrom the bUildings. •
080802lP 1-2 CT048
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Initial Assessment Survey (1985) - As part of the Initial Assessment Survey (lAS) for SWMU 13, eight

soil samples were collected around Buildings 167 and 172 at a depth of 20 ~nches in 1985 and analyzed

for explosives (Halliburton NUS, 1992). Concentrations of TNT ranged from 4.8· to 2,410 mg/kg,

concentrations of HMX ranged from 10.8 to 2,020 mg/kg, and concentrations of RDX ranged from 20.6 to

24,100 mg/kg. The data indicated that the area around Building 172 was much more contaminated than

the area around Building 167.

Interim Measures (1999 - 2002) - SWMU 13 was remediated between June 1999 to January 2002 as

part of the bioremediation program that included sampling, excavation, on-site treatment. through

bioremediation (composting) of explosives-contaminated soil, and backfilling of the compost at SWMU 13.

The types of analytes measured before and after the remediation included VOCs, explosives, metals, and

PCBs (Aroclor 1242,1254, and 1260).

RCRA Facility Investigation (2003, 2004, and 2006) - Based upon the results of the lAS and the 1M

remediation, TtNUS. conducted a RFI for SWMU 13. The lAS documented that residual PCB

contamination remained in the soil near Buildings 166 and 171 where the therminol boilers were operated

(Halliburton NUS, 1992). It is believed that oils containing PCBs were heated in the .therminol boilers and

then transported to the melt buildings where the oil was used as a heat-transfer medium in the melting of

explosive mixtures. In 1992, PCB contamination was detected near Buildings 166 and 171 (Halliburton

NUS, 1992). Some soils containing PCBs were removed during 1M remediation of explosives­

contaminated soil at SWMU 13, but PCBs were not the focus of the bioremediation (composting) of

explosives-contaminated soil that occurred between 1999 and 2002.

1.5 REPORT ORGANIZATION

The following sections are contained in the remainder of this document:

• Section 2.0 presents the activities associated with this field investigation (May, 2008).

• Section 3.0 presents the data from the samples collected at SWMU 13 during this investigation.

080802lP 1-3 CT048
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2.0 FIELD INVESTIGATION

This section presents sampling activities, procedures, and documentation utilized . during the field

investigation of the Building 171 sump (May 2008) at NSWC Crane SWMU 13.

2.1 OVERVIEW

Work performed during this field event was conducted in accordance with the procedures and

methodologies described in the Sampling Work Plan for SWMU 13 - Building 171 Sump PCB Source

Determination (TtNUS, 2008). Copies of all field forms, records, and field logbooks associated with this

field investigation are provided in Appendices A and B of this document.

2.2 MOBILIZATION/DEMOBILIZATION

Tetra Tech personnel began mobilization activities on May 28, 2008. Field team members reviewed the

Work Plan, associated appendices, and the Health and Safety Plan (HASP) prior to the start of project

activities. In addition, the Field Operations Leader (FOL) held a field team orientation meeting prior to the

field activities to ensure that personnel were familiar with the scope of the work. Field activities and

demobilization from the site occurred over a one-day period (May 29, 2008).

. 2.3

2.3.1

SAMPLING ACTIVITIES

Sediment

•

A total of eight sediment· samples were collected within the area of Building 171. Three of the samples

were collected from the small concrete trenches located just outside the main walls of the boiler room. A

single sample was collected from a sediment pile located approximately 25 feet down an enclosed

tramway to confirm previous PCB contamination in this area. Two samples were collected from the larger

concrete trenches leading away from Building 171 to the catch basin located approximately 30 feet from

the boiler room. One sediment sample was collected from the catch basin, and one sample was collected

from within the main sump located approximately 15 feet from the catch basin. The trenches were all.

constructed with concrete on the bottom and sides. The top 9f each trench was covered with steel

grating. Sediment sample log sheets are included in Appendix A. Sample date, depth, and sample

collection method are presented on each log sheet. Figure 2-1 shows the locations of all sediment

sample locations completed as part of this field investigation at SWMU 13.

080802/P 2-1 CT048
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2.3.2

Two soil samples were collected from a single hand augered boririg in the area between the catch basin

and the sump. A transfer pipe is believed to be located between the two and the sample would determine

if PCB contamination resulted from leakage of the pipe. The boring was initially placed 2 feet from the

catch basin in the direction of the sump. Refusal was encountered at approximately 24 inches and was

assumed to be due to the boring being located on top of the drain pipe between the catch basin and the

sump. This boring was abandoned and a new boring was started approximately 12 inches away. A

sample was collected at a depth of 3 to 4 feet bgs which was believed to be the approximate location of

the bottom of the drain pipe. The second sample was collected at a depth of 5 to 6 feet bgs which would

be just below the depth of the drain pipe. The boring log is included in Appendix A. The soil sample log,

also contained in Appendix A, provides boring date, depth, drilling method, and depth interval for the soil

sample. Figure 2-1 shows the location of the soil boring in relation to Building 171 and the catch basin

and sump.

2.4 FIELD SAMPLE DOCUMENTATION

•

Sample documentation consisted of the completion· of a boring log, soil sample log sheets, sample bottle •

tags, chain-of-custody record, and field logbook. Field documentation was completed as per

SOP CT00048-03. The sample log sheets contain information such as sample location and 10,

container requirements and analyses to be performed, sample type; time, date, and method of sample

collection. Any unusual circumstances encountered during sample collection were noted on the forms.

Sample log sheets are included in Appendix A of this document. The chain-of-custody record

.(Appendix A) was used to track each sample from collection to receipt and analysis at the laboratory.

2.5 SAMPLE HANDLING, PACKAGING, AND SHIPPING

Sample handling activities included field-related considerations concerning the selection of sample

containers, preservatives, allowable holding times, sample custody, and maintaining samples at the

appropriate storage temperature. All samples were containerized in 4-ounce clear glass jars and then

sealed in Ziploc® plastic bags to minimize the possibility of breakage during transport. The sample

containers were then placed in a cooler lined with a large plastic garbage bag. Samples were cooled

immediately after collection with ice placed over the sample containers. A temperature blank was placed

in each cooler prior to shipment. The plastic garbage bag· was sealed with a knot, and the chain-of­

custody form was sealed in a Ziploc@ bag and taped to the inside of the cooler lid. A signed and dated

custody seal was applied to each end of the cooler and then covered with strapping tape to provide a

. tamper-evident seal. A Federal Express airbill was applied to the shipping cooler. TtNUS maintained •

080802lP 2-2 CT048
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custody of the samples until they were relinquished to Federal Express. The Federal Express tracking

number (airbill number) was recorded on the chain-of-custody form, and the sender's copy of the airbill

was maiiltained for shipment tracking, if needed. All samples were shipped to the laboratory for overnight

delivery and were received within sample holding times.

2.6 QUALITY CONTROL SAMPLES

A quality assurance/quality control (QA/QC) samples were generated and col!ected during sampling

activities to monitor both field and laboratory procedures. These procedures are detailed in the Work

Plan. QA/QC samples included a field duplicate, rinsate blank, and temperature blank.

2.7 GPS

The northings and eastings of the samples located outside of Building 171 were determined using a

Trimble GEO XT global positioning system (GPS). Samples under cover of Building 171, in which no

GPS points could be collected, were photographed and measured from the other sample locations.

Photos are contained in Appendix B of this document.

• 2.8 DECONTAMINATION

The nondedicated, nondisposable equipment (hand auger and stainless steel beaker) involved in field

sampling activities was decontaminated before each sample was collected in accordance with

SOP_CT00048-04.

2.8.1 Sampling Equipment

Nondedicated (reusable) equipment used for collecting samples (Le.: hand auger) was decontaminated

before field sampling and at the end of the sampling event. The following decontamination steps were

taken:

• Potable water and phosphate-free detergent wash (scrub if necessary)

• Potable water rinse

• Deionized (01) water rinse

• Air dry (if possible)

• Wrap in aluminum foil (if not to be used immediately)

• An isopropanol rinse was not necessary because no oily residue was evident on the sampling equipment.

080802lP 2-3 CT048
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2.9 SITE MANAGEMENT AND FACILITY SUPPORT

The FOL was designated as the lead in coordinating the activities during the investigation. The FOL was
..~ .

responsible for ensuring that field team members were familiar with the Work Plan and. the associated

HASP. Additionally, the FOL was responsible for all sampling operations, QA/QC, and field

documentation requirements.

•

•

•
080802lP 2-4 CT048
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SUMMARY OF MAY 2008 INVESTIGATION SAMPLING
SWMU 13 - FIELD REPORT

NSWC CRANE
CRANE, INDIANA·

Sample Location Sample Number Date Sampled

•

•

138069 1380069 5/29/2008 NA X X
138070 1380070 5/29/2008 NA X X
138071 1380071 5/29/2008· NA X X
138072 1380072 5/29/2008 NA X X
138073 1380073 5/29/2008 NA X X
138074 138D074 5/29/2008. NA X X
138075 1380075 5/29/2008 NA X X
138076 1380076 5/29/2008 NA X X

1388108
13881080304 5/29/2008 3 - 4 . X X
13881080506 5/29/2008 5-6 X X

NA - 8ediment samples collected from the surface of the c~ncrete trench drains
ft bgs - Feet below ground surface
PC8s - Polychorinated biphenyls

X - Indicates Parameters were analyzed for this sample
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4)000 (EXC]

1.6 J
0.15 J
0.19 J
'.6 J
2.5 J

29000 J [EXC)
29000 J [EXC)

o

135014
depth - 0 - 0.25'
Pesticides/PCBs lug/kg)
AROCLOR-1248
TOTAL PCBS
Explosives lmg/kg)
2, 4, 6-TRINITROTOLUENE
2-AMINO-4,6-0INITROTOLUENE
4-AMINO-2,6-0INITROTOLUENE
HHX
RDX

1)S073
depth - 0 - 0.25'
Pesticides/PCBS (ug/kg)
AROCLOR-1248
TOTAL PCBS
Explosives lmg/kg)
2,4,6-TRINITROTOLUENE
2-I\MINO-4,6-DUIlTROTOLUENE
4-AMINO-2,6-0INITROTOLUENE
HHX
RDX
13S013 10UP)
depth - 0 - 0.25'
Pesticides/PCBs lug/kg)
I\ROCLOR-1248
TOTAL PCBS
Explosives (mg/kg)
2,4,6-TRINITROTOLUENE
HHX
RDX

NOTE:
Estimated sediment sample locations were
located using surveyed sediment samplB locations
and field measurements.

25
~

13S069
depth - 0 - 0.25'
Pesticides/PCBs lug/kg)
AROCLOR-1248

r I TOTAL PCBS
Explosives lmg/kgl
HHX
RDX

0.25
0.10
0.22
3.8
3.2

1300
1300

Mai~~~~~nc~

V

.-

13SD71
depth - 0 - 0.25'
Pesticides/PCBs lug/kg)
AROCLOR-1248
TOTAL PCBS
Explosives (mg/kg)
2, 4, 6-TRINITROTOLUENE
2-AMINO-4,6-0INITROTOLUENE
4-AMINO-2,6-0INITROTOLUENE
HHX
RDX

\
\

135072
depth - 0 - 0.25'

• "." I Pesticides/PCBs (ug/kg)
ARDCLOR-1248 540
TOTAL PCBS 540
Explosives (mg/kg)
2, 4, 6-TRINITROTOLUENE
4-AMINO-2,6-0INITROTOLUENE
HHX
RDX

(EXC]
(EXC)

(EXC)
[EXC)

J

[EXC]
[EXC]

0.48
0.14
0.35
3.0
8.7

5200 J
5200 J

0.20 J
1.8
1.0

2000 J
2000 J

1358108
depth - 3 - 4'
Pesticides/PCBs (ug/kg)
AROCLOR-1248 150 J
TOTAL PCBS 150 J
Explosives (mg/kg)
2,4,6-TRINITROTOLUENE 0.48
2-AHINO-4,6-DINITROTOLUENE 0.19 J
4-AHINO-2,6-DINITROTOLUENE 0.54
HHX 0.19 J
RDX 0.38
depth - 5 - 6'
Pesticides/PCBs lug/kg)
AROCLQR-1248 150 J
TOTAL PCBS 150 J
Explosives (mg/kgl
1, 3, S-TRINITROBENZENE 0.17 J
2, 4, 6-TRtNITROTOLUENE 0.92
2-AMINO-4,6-0INITROTOLUENE 0.43
4-AHINO-2,6-DINITROTOLUENE 1.'
HHX 0.21
RDX 0.12

13S015
depth - 0 - 0.25'
Pesticides/PCBs lug/kg)
AROCLOR-1248
TOTAL PCBS
Explosives (mg/kg)
2, 4, 6-TRINITROTOLUENE
2-AMINO-4,6-0INITROTOLUENE
4-AMINO-2,6-0INITROTOLUENE
HHX
RDX

1)S016
depth - 0 - 0.25'
Pesticides/PCBs (ug/kgl
AROCLOR-1248 20000 J
TOTAL PCBS 20000 J
Explosives (mg/kgl
2, 4, 6-TRINITROTOLUENE 92
2-AMINO-4,6-0INITROTOLUENE 1.1
4-AMINO-2,6-0INITROTOLUENE 2.6 J
HMX 49
ROX 270

135010
depth - 0 - 0.25'
Pesticides/PCBs (ug/kg)
AROCLOR-1248
TOTAL PCBS
Explosives (mg/kgl
2, 4, 6-TRINITROTOLUENE
HHX
RDX

......... ....
',,-

Soil Sampling Locatioo

Sediment Sampling Location

Road

Wall

StreamlRiver

Vegelatioo

Topographic Contour

Drainage Trench

Building

•...

o

Legend

\.

e

e

Ie
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Revision: 0
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Section: 3
Page 1 of 1

3.0 DATA PRESENTATION

This section presents the analytical soil data for the additional sediment and soil samples collected at

Building 171 - SWMU 13.

3.1 DATA PRESENTATION

Eight sediment samples and two soil samples were collected within the area of. the SWMU 13 Building

171 on May 29, 2008 to try and determine the source of PCB contamination at the Building 171 sump. A

list of samples collected is presented in Table 2-1. Pace Analytical Services, Inc. conducted the

analyses, which are summarized by analytical fraction for each sample in Table 2-1. The results of this

sampling event are presented in Table 3-1 .

080802lP 3-1 CT048



• •
TABLE 3-1

SUMMARY OF MAY 2008 POSITIVE DETECTIONS
SWMU 13 - MINE FILL B

FIELD REPORT
NSWC CRANE

CRANE,INDIANA

•
Sample Location 1356108 13S6108 135069 135070 135071 135072 13S073 135074 135075 135076
Sample Number 135Bl080304 13561080506 1350069 1350070 1350071 1350072 1350073 1350074 1350075 13SD076

5ample Date 05/29/08 05/29/08 05/29/08 05/29/08 05/29/08 05/29/08 05/29/08 05/29/08 05/29/08 05/29/08
5ampieMatrix SO 50 SO 50 50 50 SO SO SO SO

Sample Interval 3 -4 ft 5-6 ft NA NA NA NA NA NA NA NA
PesticideslPCBs (uQ/kQ)

IAROCLOR-1248 I 150 J I 150 J I 12000 J I 2000 J I BOO I 540 J I 43000 6100 J I 5200 J 20000 J I
ITOTAL PCB5 I 150 J I 150 J I 12000 J I 2000 J I 1300 540 J 43000 6100 J I . 5200 J . 20000 J I
Explosives (m<l/k<ll
1.3,5-TRINITROBENZENE 0.10 U 0.17 J 0.099 U 0.099 U 0.099 U 0.099 U 0.099 U 0.10 U 0.099 U 0.099 U
2,4.6-TRINITROTOLUENE 0.48 0.92 0.099 U 0.20 J 0.25 0.13 J 1.6 J 5.5 0.48 92
2-AMINO-4.6-0INITROTOLUENE 0.19 J 0.43 ·0.099 U 0.099 U 0.10 J 0.099 U 0.15 J 0.42 0.14 J 1.1
4-AMINO-2.6-DINITROTOLUENE 0.54 1.4 0.099 U 0.099 U 0.22 0.15 J 0.19 J 0.82 0.35 2.6 J
HMX 0.19 J 0.27 0.56 1.8 3.8 4.9 4.6 J 27 3.0 49
RDX 0.38 0.72 0.84 1.0 3.2 3.7 2.5 J 22 8.7 270

NA - Not applicable
SO • Subsurface soil sample .
SO - Sediment sample collected from the concrete surface of the 6uilding 171 trench drains
J - Result is estimated
U • Parameter is non-detect at the indicated detection limit
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["II:] Tetra Te~h NUS,lnc. SOIL& SEDIMENT SAMPLE LOG SHEET

• Project Site Name:
Project No.:

oSurface Soil
~Subsurface Soil
tl Sediment
oOther:
oQA Sample Type:

Method:

NSWC Crane SWMU 13 Bldg 171

112G00517

Page_of_

Sample 10 No.: r~SBlo9000<e

Sample Location: =t1.....~~OB
Sampled By: ---.:-l~=Lr1.
C.O.C. No.: . _.L..~?;..:::;,.-=:~ _

Type of Sample:
)j(Low Concentration
fO High Concentration

••__.• .• __ __.••. ".w._·~_ _..• _0'.__ .". •• __ .• _._. • • _._ -.. " _ •••••• ••• •__••• __ •• _.w:;::-::_••_.. ,·.

1'lIIonilor Readings

(Range in ppm):

•

~ Analysis

PCBs SW-846 8082

Explosives SW-8468330

Collected Other

(

G-<=- 2-- .~. C MC.-f1
~-- (?7~.pJ

flPr:

TO

7~~.

-n~(,

Signature(s):

.Gt/{~(L rfk(5LI'?,

"-C/·,



("'A;) Tetra Tech NUS, Inc.

•
Page_of_

Sample ID No.: 13s-Bl0'80Xtt
-Sample Location: 13S61 nco
Sampled By: e \ IJ «-
C.O.C. No.: Lz'C:. 3y..

SOIL & SEDIMENT SAMPLE LOG SHEET

112G00517

NSWC Crane SWMU 13 Bldg 171

Type of Sample:
'){: Low Concentration

-/0 High Concentration-------------

oSurface Soil
IfSubsurface Soil
oSediment
oOther:
o QA Sample Type:

Project Site Name:
Project No.:

Method:
Monitor Reading (ppm):

Date:

Time:

Date: TIme Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Method:

•CollectedContainer Requirements

WMG.4=.iar -

Analysis

PCBs SW-846 8082

Monitor Readings

- (Range in ppm):

Explosives SW-8468330 WMG 4oz"far:-

~f'- DL<) t:l-i~~ P7 r Ii
-® Cfd-TLH fJ 1¥3t,f'--'

@J --~ ( 0{lL-d cuG" )"

MS/MSD Duplicate 10 No.:- •



Page_of_

''35D7(:,
\3~07(PSample ID No.:

Sample Location:
Sampled By:
C.O.C.·No.:

Type of Sample: .
ktow ConcentratiOn

10 High Concentration

SOIL & SEDIMENT SAMPLE LOG SHEET

112G00517
NSWC Crane SWMU 13 Bldg 171

[] Surface Soil
. ~Subsurface Soil
r.r-~ediment
[] Other:
[] QA Sample Type:

[11::) Tetra Tech NUS, Inc.

Project Site Name:
Project No.:

. ...._...:'.,..""'-'-'-' .....__...---_.-..... ' .......
I

Monitor Readings

(Range in ppm):

Method:

Date:

Time:

Date:

,.
~., ..~---- ...~-

•

Container Requirements

WMG~r

WMG4oe-jaf-

Collected Other

- SOhfZ. S~U'-~ (;/~

.- f..J () P-l-O vJ
..,

~/HL&(1 .

"11t~U1

G>~'i(Z­

COV/U(V--



SOIL & SEDIMENT SAMPLE LOG SHEET("lI::;) Tetra Tech NUS,lnc.·

. Pj.-{N3... •
Page_of_

-\:)SP07)'
13 S Q"7 '5"'

Sample 10 No.:
Sample Location:
Sampled By:
C.O.C. No.:

Type of Sample:
."fiLLow Concentration
-1] High Concentration

112G00517
NSWC Crane SWMU 13 Bldg 171

oSurface Soil
oSubsurface Soil
1fSediment
oOther:
oQA Sample Type:

Project Site Name:
Project No.:

Date: Time Depth Color' Description (Sand, Silt, Clay, Moisture, etc.)

Method:

'Monitor Readings

(Range in ppm):

PCBs SW-846 8082

Explosives SW-8468330

Container Requirements

WMG~r

WMG 4UZ"fcl:r •

}Jo N--oC/J

0(L1
7l/!A--/-YL- l-- ~£,uC I1 ~ 0 U IJ 0

~ lL (Z \1'--\

MS/MSD Duplicate 10 No~:

....\"---

S067') "'< '""4.JX' ." ~
(' . l

,(

Signature(s):

."



SOIL & SEDIMENT SAMPLE LOG SHEET[11;) Tetra Tech NUS,lnc.

Page_of_

l~ 50Q7YSample 10 No.:
Sample Location:
Sampled By:
C.O.C. No.:

Type of Sample:
)]CLow Concentration
1] High Concentration

112G00517
NSWC Crane SWMU 13 Bldg 171

[] Surface Soil
[] Subsurface Soil
oSediment
oOther:
[] QA Sample Type:

Project Site Name:
Project No.:•

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Method:
.-_._._._-~.----~----'---_.

, iv1oni\or <Readings

(Range in ppm):

•
1- ----:A..:..:.n;,.::a~ly..:..si..:..s _+--C..:..o.:...:n..:..:.ta.:...:i.:..:..ne:.:.r...:..R;,.::e..:!.q..:..ui.:....:re:..:..:m.:....:e:..:..:n.:.:ts__~_C.:...o.:...lI...:..e.:...ct_ed__-t-_O_th_e_r_--1
PCBs SW-846 8082 WMG 402 'ar

Explosives SW-8468330 WMG 402 jar

tN.

MS/MSD

t-JD /9-L-O uJ

011-1
Cj~. l~l-flL~ ~UA ..J!)

~k.-RI;t--t ...

Duplicate 10 No.:.1.-_-_... ---L..._---.,;,... --L........::;;...~~~~----I



SOIL & SEDIMENT SAMPLE LOG SHEET("T-I:) Tetra Tech NUS, Inc.

•
Page_of_

\ '":S SP073
l~5D7J

E-uJ?..

Sample ID·No.:
Sample Location:

_~t.=..~'-=- _

Sampled By:
C.O.C.No.:

Type of Sample:
~ow Concentration
o High Concentration

112G00517

NSWG Crane SWMU 13 Bldg 171

oSurface Soil
oSubsurface Soil

')Y Sediment
oOther:
oQA Sample Type:

Project Site Name:
Project No.:

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Method:

t---------+-----+---------
Monitor Readings

(Range in ppm):

Analysis

PCBs SW-846 8082

Container Requirements

WMG~

Collected Other •Explosives SW-8468330 WMG4~.

- tJO rL.--O UJ

-C(Lt~<"p:.9G~~(;../{~l-S Df?-{~....r1-

(~TV 5~·tH..-'-:~14~~fZ1JC\.-\

t'rlLM U I./f) BLV) k l-"? \ t....f ll-L-fi-ll....Tls7V(<..Rv)

MS/MSD Duplicate ID No.:

05.1908 •



SOIL & SEDIMENT SAMPLE LOG SHEET.(11:) Teira Tech NUS, Inc.

Page_ of _._ .

\ 3SP07'L
'~SD7'2..

Type of Sample:
l¥ Low Concentration
11 High Concentration

Sample 10 No.:
Sample Location:
Sampled By:
C.O.C. No.:

112G00517

NSWC Crane SWMU 13 Bldg 171

[] Surface Soil
[] Subsurface Soil
)(Sediment
'[] Other:
[] QA Sample Type:

Project Site Name:
Project No.:•

Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.)

Method: ......""':'".

•

.' Monitor Readings

(Range in ppm):

PCBs SW-846 8082

Explosives SW-846 8330

Container Requirements

WMG 4er-jar 8c.. ":b-

WMG~

- Qrc~ L-OGt~c:>l....J (f-rO (,vt~ fJU' FL--oW

- I-J D (...V 0 (t. lM-- "::>

ODVf4'Lf,~ '~/~?--I '-~ W~\.-\c:...
(:.. lvt-ry



SOIL & SEDIMENT SAMPLE LOG SHEET[1t:] Tetra Tech NUS, Inc.

Project Site Name:
Project No.: .

[] Surface Soil
[] Subsurface Soil

1¥'Sediment
[] Other:
[] QA Sample Type:

NSWC Crane SWMU 13 Bldg 171
112G00517

Page_of_

Sample 10 No.: J;, &007 I
Sample Location: _ .....l ....7:>""'S::..Jl:<.D...:l:....l..I _
Sampled By: E lAJ (l...

C.O.C. No.: If&3Ce

Type of Sample:
iVlow Concentration
~ High Concentration

•

Date:

Method: .

. Monitor Readings

(Range in ppm):

Time Depth Color Description (Sand, Silt, ·CI.ay, Moisture, etc.)

PCBs SW-846 8082

Analysis Container Requirements Collected· Other •Explosives SW-846 8330

Duplicate 10 No.:
.....

WMG~

Signature(s): .

•



,-" ''''._.' - - -_._--=--""-.- '--'-'" _._ _..__ _.._.__._------;

SOIL & SEDIMENT SAMPLE LOG SHEET["lI::l Tetra Tech NUS, Inc..

Page_of_

Type of Sample: .
o Low Concentration
oHigh Concentration

Sample ID No.: r~5Do 1 0
Sample Location: . 13 So 1 D
Sampled By: rz--y&...
C.O.C. No.: "i t"o ~"

112G00517
NSWC Crane SWMU 13 Bldg 171Project Site Name:

Project No.:

oSurface Soil
[] Subsurface Soil
[] Sediment
[] Other:
oQA Sample Type:

•

. Monitor Readings

(Range in ppm):

•
.- ---:A..::n.:..:a:.!.IY.=si:.::S --..,,=-__-+_--=-Co::..:n.:.:ta::.:i.:..:.:ne::.r..:..R:.::e~qu;:.:.ir:..:e;.:.m:..:e.:..:.:nt:..:s_---lf----:C:.,:o:.:..:lIe::..:c:.;.te::..:d=--_-+-_O=th:.:,e:...r_-I
PCBs SW~846 8082 WMG~r ~CJ7.-

Explosives SW-846 8330 WMG 40ziar

Signature(s):



SOIL & SEDIMENT SAMPLE LOG SHEET[Th) Tetra Tech NUS. Inc.

•
Page_of_

J"l'" G£o($QL

Sample ID No.:
Sample Location:
Sampled By:
C.O.C. No.:

Type of Sample:
~Low Concentration
oHigh Concentration

112G00517
NSWC Crane SWMU 13 Bldg 171

,0 Surface Soil
oSubsurface Soil
$" Sediment
[] Other:
[] QA Sample Type:

ProjectSite Name:
. Project No.:

Date: Time .Depth Color " Description (Sand, Silt, Clay, Moisture, etc.)

Method:

Monitor Readings

(Range in ppm):

PCBs SW-846 8082

Explosives SW-8468330

Container Requirements

WMG 4oz.jat. en.......
WMG 4°zjar •

-\-(CfiSIOVI<H...- Sot L-(~IUJ(~IV'I

- fJU ~lP/Y(L\~ PfUkt "..J~,'::'
~ f; ( (7... 0 t-J(i.~ r- ~O V(.z. Lo Cfm 0

- Cow- CfL(LTfi , L-o oR_Iffs$At; c'Z- ivA-,

•
Signature(s):

Duplicate 10 No.:MS/MSD
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BORING LOG

Page: of

- - -;r.

MATERIAL DECSRIPTION PID/FID Reading (ppm)

2! Sample Depth, Blowe/ Sample Uthology
- No. end (FT,) 6" or ROO Rooovery/ ChatlJF SaD Denelty/
Ol TWe· or or (X) Sample (Depth l) N • •~

ROD Run No. Length or eonslstency U Remorka 0
III

0 N
Screened or S Ci " 15 III

l"- IntONOl Rock Color Moterlal Clooalflcotlon C E Ci ii "~. Hordn..... S ell E l5 ~,.... . ell III 0lSI

0'
~
."

~ '> ~ '1 ~ IDK. ~ (2..u LO MJ<t y c.6.-ft n SV\\ci rl0 . ....
..J
0=:

t /' C.L0 -.'- ;; CL 1:+-'1 +- Su r~
~

<) /
~

.,L,. q-rt $~ I\.."r '!«\.( HLl
0=:o .... .

C:i
~ / S~ 4-~rz b.A 'R--L 5cv GJl.twfi:l- +-RI'i('~k-<u

< c;-,- ~S' 'i / ~ & .. ,( StLT (5) 2'to'"! ,
"s / ... , .- "l ! . - 2""l A-1Tr~r---Ig (;, / ~~ ,/I V Iv\.{ oV(trO\' lOw~
,-

b

/
.

TV let-o£., {7 (• 'UkO
/ ®C( ll2-epus-~2(

/ - 3C'J. /¥ITri1ftfO .
/ co L Lfi.<2..-'"\\LO t"-t 0 V fi:O '- t .

/ Ic;l~y -f2-L-- 1&\ .s ,
f\-W~Y r'f{ OlA,

/ \~5Blo<a0'3 0 ~ l S T k <h..f2:- --;-V'A' lLl

/ /)rWIT-Y Ffl-OI/-J

/ \~SB loce Os-aCe 10L-O(., (7 ( .
/
/
/
/
/
/
/ ~

/'
/
/

. . Tetra Tech NUS, Inc. 5 LOG, {7( .

•
ROJECr NAME: tJ:itJc CtClII'''' 5wl<t'" 13 BORING NUMBER~'3:> 51St 0 '8
ROJECT NUMBER: r l1.- b CXJ S I"]· DATE: s:~ --o~ .

DRILLING COMPANY: .- GEOLOGIST:r(. /?AY\/ts'fi?-,
DRILLING RIG- \-i/chVO PruG;,~ DRILLER- ",~ r €..c{' J+

.Ytt1en rock corfng, enter rock brokens88.

~dude monitor reodlng In 6 foot Interwle 0 borehole. Increase reading frequency If e1e\'Oted reoponee read.

~arks: .
. ,

, Drilling Area .
Background (ppm): I (vA- I

Converted to Well: Yes ------- No -j<. Well I.D. #: _



PROJECT NO: I FACILITY: {Z0JECT ~ANAGER . PHONE NUMBER LABORATORY NAME AND CONTACT:
\ \ 'l_,r.~ (V,") I 7 C «Ii IV r-~,_ f...j;;>uJ <- ,~"' .......'S.~\ '1 /2.. C( 7. I <8 30 t:> f/l\(- r= <; C r H r= I {t J'0(· rt't _. ~ , .• ..;J • ._. ~_..... . ....__

SAMPLERS (SIGNATURE) FIELD OPERATIONS LEADER PHONE NUMBER ADDRESS

I-I f-\ ((. t-J E '-1.2,.,
~ ,---. t..t' , 8 ~;, :, c> 9 Ito 5. Sf'-""'" . \ . \'"",(l.-n·"~.sv-... 12 -ctLI '--, (). 0

/t--~(~-' CARRIERIWAYBILL NUMBER CITY, STATE

Frf) Cr BCoI~ S'83\ e;,l(../' C /-- '-/.- ' UJ,/A 9D/06
~(,_.. :JL ';:1 JUV .J .-,/-q I ,~-

--'-r 1-. CONTAINER TYPE /G/G/ / / ///(j~../1.Q~, V 1"--ZY/j-·'-IAJ2;..J(..- PLASTIC (P).or GLASS (Gl
STANDARD TAT 0 . U PRESERVATIVE
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