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1.0 INTRODUCTIONI PROJECT OBJECTIVES

Foster Wheeler Environmental Corporation (Foster Wheeler Environmental) has been contracted by
the Northern Division, Naval Facilities Engineering Cornrnan.d (Northern Division) to ,further
delineate and excavate pesticide-and herbicide contaminated soils for off-site disposal at the Former
Pesticide Shop at the Naval Weapons Station (NWS) Earle located in Colts Neck, NJ. The soil
excavation will include the excavation of the former septic tank, and all associated pipes, sludge, and
contaminated soils. The scope also includes the demolition and removal of the former pesticide
building. This Work Plan is being submitted to satisfy the pre-construction submittal requirements
included in paragraph 1.2.1, Pre- and Post-Construction Documentation of the Statement of Services
for Delivery Order No. 0034, under Remedial Action Contract No. N62472-94-D-0398.

2.0 PROJECT LOCATION AND DESCRIPTION

NWS-Earle is located in east-central Monmouth County in the town of Colts Neck, New Jersey.
Figure 2-1 depicts the Regional Site Map. Building S-86 (Former Pesticide Shop) is located on the
Mainside portion of the base, north of the intersection of Esperance and Macassar Roads. Figure 2-2
depicts the site location.

The building served as the former base pesticide shop, but is no longer in service. Apparently,
containers and spraying containers were periodically rinsed out and some of the wastewaters were
deposited outside the building. According to Navy personnel, the pesticides shop operated prior
1976, before RCRA regulations.

The Former Pesticide Shop (the shop) is located in a grassy wooded area between Building C-54 and
Building C-23. The shop consists of a small concrete block building (25 ft. x 12 ft.) with an asbestos
transite roof. The block building sits atop a poured concrete slab. There is also a 15 ft by 8 ft.
concrete pad on the northwestern side of the building. The shop is bordered to the east by an asphalt
parking lot, to the south by a grassy area and Building C-23, to the west by a grassy, wooded area and
Building C-54, and to the north by a wooded area. The shop sits atop a small knoll, which slopes to
the north and northwest. An in-ground former septic leach tank is located approximately 15 feet
north of the shop. It is assumed that piping runs from the septic tank to the Former Pesticide Shop.
The primitive septic tank consists of a concrete block in-ground structure, approximately 4 feet deep.
The concrete blocks are spaced apart on the bottom to allow seepage to the surrounding area. A
concrete lid covers the top of the tank. There are no drawings or plans available for the septic tank,
but if it is similar to other tanks excavated at the facility, pea gravel or other more permeable material
surrounds the concrete-block pit. The Former Pesticide Shop has an electrical line that runs
underground from southern side of the building to the basement of Building C-23. An overhead
telephone line runs from the adjacent Building C-23 to the Former Pesticide Shop. There are no other
known utilities entering the shop.
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2.1 PREVIOUS INVESTIGATIONS

Brown and Root Environmental conducted a soil investigation at the Former Pesticide Shop on April
21 and 22, 1998. Twenty-three soil borings around the Former Pesticide

Shop were sampled from three discrete depths (surface, one and three-feet below grade). The soil
samples were analyzed for chlorinated organic pesticides by SW-846 Method 8081A. Chlordane and
4,4'-DDT were the most frequently detected pesticides found in the soil samples. Chlordane was
found in 20 of 23 surface soil samples; and 4,4' DDT was found in 13 of 23 surface soil samples.
The laboratory analyses of soil samples collected in the area around the pesticide shop revealed the
presence of: chlordane (up to 75,000 ppm); 4,4' DDD (up to 1.5 ppm); 4,4' DDE (up to 1 ppm); and
4,4' DDT (up to 52 ppm). Appendix A contains the Delineation Sampling and Analysis Report from
the Old Pesticide Shop. Soils at the site are fine grained sands with some silt and minor pebbles.
Some elevated photo-ionization detector (PID) readings (l to 10.8 ppm) and a sweet aromatic odor
were detected during the sampling effort.

On December 4, 1998 and January 9, 1999, Foster Wheeler Environmental conducted a soil and
groundwater investigation at the Former Pesticide Shop. The project objectives included utilizing
direct-push methods to collect soil samples and groundwater samples for the laboratory analyses of
pesticides. The purpose of the sample collection was twofold. Soil samples were collected to further
delineate the vertical extent of pesticide contamination in the soils at the previously identified
"hotspots". Groundwater samples were collected at the site to determine if pesticides impacted the
groundwater. Figure 2-3 depicts the locations and concentrations of soil samples collected from all
previous investigations and the concentrations of constituents detected during the
groundwater/hydropunch sampling.

Tofurther delineate the two hot spots found during the previous investigation, additional subsurface
soil samples were collected on December 4, 1998 at the former SB-18 and SB-31 locations. Samples
were collected to a depth of 24 feet below grade and analyzed for pesticides to determine the
maximum depth of contamination. Soil boring PS-SB-O1 was adjacent to the original location of SB­
18 and PS-SB02 was adjacent to the original location of SB-31. The Geoprobe was used to advance a
macro-core sampler to a starting depth of 4 feet below grade at the PS-SB-O1 and 6 feet below grade
at PS-SB-02. At each location, continuous subsurface samples were collected from 2' intervals down
to 24 feet below grade.

Groundwater was not found at either location within 24 feet below grade during the initial geoprobe
work. Hydropunch samples were obtained at PS-SBO1 and PS-SB-02 during the re-mobilization of
the geoprobe on January 7, 1999 because a NJDEP permit was necessary to probe greater than 25 feet
below grade.

A hydropunch was used install temporary groundwater monitoring wells to collect' groundwater
samples for the laboratory analyses of pesticides. Nine soil borings surrounding the former Pesticide
Shop were completed on December 4, 1998 and January 7, 1999. A groundwater sample was

4
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collected from each of the nine temporary well locations. No soil samples were obtained from these
nine soil borings. The collection depth of the groundwater samples was determined by water table
depth and input from the Site Geologist. The depths of the water table ranged from IS feet to
approximately 35 feet.

An underground septic tank exists to the north of the former Pesticide Shop. A stainless steel auger
was used to access the sludge at the bottom of the tank. The sample (PS-SLOl) was collected from a
six inch interval of sludge near the bottom of the tank. The six inch interval was field composited
and placed into the sample jars for laboratory analysis. The laboratory analysis of the sludge revealed
a chlordane concentration of9,500 mg/kg.

Both the soil and groundwater samples were analyzed for CWorinated Organic Pesticides, SWS46
Method 60S/S0S1A. Four soil samples were analyzed for Nitroamines, SWS46 Method S332.
Appendix B contains the Foster Wheeler Environmental Investigation Report, including all the
analytical data.

On April 4, 1999, Foster Wheeler collected soil samples in order to obtain preliminary waste
classification information for the soils at the Former Pesticide Shop. The soil samples were analyzed
for TCLP pesticides and volatile organics. Appendix B contains the Analytical Report.

3.0 SCOPE OF WORK

The objectives of the this effort are to further delineate and excavate soils with pesticide and
herbicide concentrations over the NJDEP Non-Residential Cleanup Criteria, excavate and remove all
sludge, soils and piping associated with the former septic tank, and demolish the former pesticide
building. The building demolition will include the removal of an asbestos transit roof, and the
removal of all concrete pads associated with the building.

3.1 TASK 1 - PROJECT PLANNING/MANAGEMENT

Project Planning/Management activities include the preparation of pre-construction submittals,
coordinating utility requirements, mobilization to the site, and providing Home Office support
functions during the estimated period of performance. The subtasks involved in Project
Planning/Management are described below.

3.1.1 Subtask 1A - Pre-Construction Submittals

Foster Wheeler Environmental will prepare and submit the following pre-construction documents to
the Navy:

Work Plan
The current document represents the Work Plan which presents Foster Wheeler Environmental's
approach to executing the project, including the site description, statement of work, procurement

6
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approach, field procedures, materials, transportation and disposal data, and sampling and analytical
requirements.

Health and Safety Plan (HASP)

A site-specific Health and Safety Plan (HASP) shall be submitted as a separate document. The HASP
shall include Foster Wheeler Environmental's approach to providing for the health and safety of its
employees during the project.

Asbestos Abatement Plan

An Asbestos Abatement Plan shall be submitted for the removal of the transite roof of the Former
Pesticide Shop.

3.1.2 Subtask 1B - Mobilization

Mobilization will consist of contacting appropriate Navy personnel at NWS Earle to arrange for
contractor passes, and to coordinate support requirements for the remedial work. A utility survey
shall be conducted to determine all utility lines in the area. Subsurface utilities shall be located by
NWS-Earle Public Works personnel. A dig permit shall be obtained prior to any intrusive work.

3.1.3 Subtask 1C - Home Office Support

Foster Wheeler Environmental's Langhorne, Pennsylvania office will provide hom~ office support
for the project duration. Home office support includes the preparation of the required monthly
progress, financial and technical reports.

3.2 TASK 2 - PERMIT PREPARATION/SUBMISSION

3.2.1 Soil Erosion Sediment Control Permit

A Soil Erosion and Sediment Control Plan shall be prepared and submitted to the Freehold Soil
Conservation District in accordance to the Soil Erosion and Sediment Control Act, Chapter 251, P1.L
1975, as amended (NJSA 4:24-39 et seq). The Plan shall detail the proposed excavation area of the
site, the erosion controls to be implemented, and the appropriate seeding requirements.

3.3 TASK 3 - DELINEAnON OF AREA TO BE EXCAVATED

Previous investigations at the Former Pesticide Shop have indicated that the surface soils in the
surrounding area are contaminated with chlordane and DDT above the NJDEP Residential and Non­
Residential Cleanup Criteria. Based on the existing analytical data, the majority of the pesticide
contamination is restricted to the top one to two feet of soil across the area of impact. There are also

7
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allegations that herbicides may have been handled at the Former Pesticide Shop, in particular 2,4,5­
trichlorophenoxyacetic acid (2,4,5-T). There are areas where elevated pesticide concentrations were
detected to 3 feet below grade. The scope of this removal action is to remove the soils with
pesticide/herbicide concentrations above the NJDEP Non-Residential Cleanup Criteria. In order to
establish the area to be excavated, additional surface soil samples need to be obtained and analyzed to
delineate the boundaries of the pesticide/herbicide contamination above the NJDEP Non-Residential
Cleanup Criteria.

The area directly to the north of the Former Pesticide Shop is the only direction in which sufficient
analytical data exist to establish the excavation boundary in that direction. Three soil samples (SS­
20, SS-21 and SS-23) collected north of the Former Pesticide Shop contained pesticide concentrations
below the NJDEP Non-Residential Cleanup Criteria. Figure 3-1 depicts the locations and
concentrations of former soil samples collected at the site, and the anticipated area to be excavated.
The area to the south of the Former Pesticide Shop requires further delineation in order to establish
the limits of excavation between Building C-23 and the Pesticide Shop. The area to the west,
between the Former Pesticide Shop and Building C-54, requires further delineation in order to
establish the limits of excavation in this direction. The area to the northeast requires additional
delineation in order to establish the limits of excavation to the northeast of the existing parking lot.
Figure 3-1 depicts the proposed delineation sample locations.

Sections 4 and 5 contain the Sampling and Analysis Plan and Field Investigation Activities that detail
the location, collection, and analyses of the soil samples.

If the laboratory analytical results of the delineation samples reveal concentrations of
pesticides/herbicides above the NJDEP Non-Residential Cleanup Criteria, additional soil samples
will' be collected in order to determine the extent of the area to be excavated. The additional soil
samples will be collected in accordance with the Sampling and Analysis Plan in Sections 4 and 5.

3.4 TASK 4 -DEMOLITION OF THE FORMER PESTICIDE SHOP

The existing structure that was the Former Pesticide Shop is a 12-foot by 28-foot concrete block
structure set upon poured concrete. The building is approximately 12 feet tall and has a transite
asbestos roof. It is also reported that the roofing material may be painted with a lead-based paint.
There is a 10-foot by 14-foot concrete pad locateq immediately north of the building.

8



(ugjl)

7~jjOOOOO

4

2""""v

1200

f2 I 17

450

DOE Chlordan
580

~Q

3 20

Chlordane
34000

180
180

31000

Chlordane
200000

Chlordane

38 I roo I 2000

Dor-r [jOT I Chlordane
yeLP SAMPLE PS99SS03

S8-10-01
S8-10-03

SS-10

S8-12-01
5S-12

58-24-01 ,I 180

, 'S8-12-03

~~8-24-03 I 28 I
i I Chlordane I

, :5S-24 I 30000

YCLP SAMPLE PS99SS01
I

YCLP SAMPLE PS99SS02

•
•

4

NOTE: ALL SOIL RESULTS IN UG/KG

LEGEND
SS SURFACE SOIL
SB SOIL BORING
GW GROUNDWATER

• EXCEEDS NJDEP GROUNDWATER QUALITY STANDARDS
12000 EXCEEDS NJDEP RESIDENTIAL STANDARD
200000 EXCEEDS NJDEP NON-RESIDENTIAL SOIL STANDARD
, DOD 4,4'000

DOE 4,4' DOE
DDT. ,4,4' DDTo - ,ADDmONAL SOIL SAMPLE LOCATIONS

rz:;7j ANTICIPATED EXCAVATION AREA

DD-E

,200

I

~~

SS-26

S8-26-03
S8-26-01

180
Chlordane

130
260()

120

Chlordane

Chlordane

--

32

DOE
1000

DOD
49

~

DOD
290

S8-15-03

ASPHALT
PARKING'

LOT

DDT

uut. UUI l,;nlor<1ane I 1 DDT . Chlordane • DDT Chlordane Chlordane
rSS-28 ,i 17 29 430 ISS-21 I 17 680 SS-23 noo SS-27 650
IS8-20-01 I 20 IS8-21-01 I 17 S8-23-01 2 '13 S8-27 01 28
IS8-20-03 r 4 I 58 23 03 ' 10 S8-27-03 5

SS-16

S8-16-03

S8-22-03
S8-22-01

IS8-16-01

SS-22

SS-19
58-19=01
S8-19-01

I I I- I--- --II ~I-== I 1
I , . II I I I' I II II =1==~I-w--:'IInf--rr-rei-:iii("mr;'~I I

,I,
I
I
I
I
I,
,t

I
I
I
I _

\

',I P~-SS030 \\
' PS-SS03D

1,1 '\ '
.' . . . , . 58-15-01

II \~ // \'
I ' · f \

~ \ ~I \ ~/ oOp.,.D u.s. Navy RAC'I," ,0 ,30' 60' \--- ~ "',\C( '\" __' Naval Weap~ns Station - Earle
~ I ,-0 f\\"'-\ ------ Figure 3-1

'/ _p 'P,' , .. , C S? c-" , ..Former ~esticide Shop
~ Sources: DELINEATION SAMPLING ANALYSIS REPORT, FORMER PE E SHOP. !ilUS, 8r~n & Root, Feb. 1998 ,________ Antlci ated SOil Removal AreaI PERO~T F.OR PESTICIDE INVESTIGATION. FOSTER LER ENVIRONMENTAL CORPORATION, March, 1999. -- '~FOSTERWHEELER ENVIRONMENTAL CORPORAnON

..... .._ _.: _.' _._ _. ._..~ _/. _'._.'~' -..- .~""'7::'=:;::.;------~-:---_ .. _._~---_._.-":---.-:.:: ..:'::-:;:<,,;:,~'-- .-.-~_:.:.:~:::::::~=:;:;,::-;-::-::-7;;:;,::;·F~:::~Z~i;;;?~i?F i~~;~;;:::E:W~;~:~::::~::r~:?::\'£1:::7?:-lli§:::::::::':§:;~-:~:::-:~ili2:-:'~::·:--.E2-·~::---E~-~'~::'±;2::--'--'-'=""":-:=:,:,-,,;:,~-,,::,=~~~ _- '.
- .;-.~::':.:::~~.~:;:~~.~-:::::":-:::;:: -" -.'



I·
I
I
I
I
I
I'
·1
I
I
I
I
·1
I.
I
I
I
I
I

The scope of work includes the removal of the transite panels, and the demolition of the building and
the associated concrete pads.

3.4.1 Electrical Disconnection

The existing electrical line that supplies the Fonner Pesticide Shop will be disconnected by a licensed
electrician. The Fonner Pesticide Shop has an electrical line that runs underground from southern
side of the building to the basement of Building C-23. An overhead telephone line runs from the
adjacent Building C-23 to the Fonner Pesticide Shop. The electrical line shall be disconnected at
Building C-23, and all associated conduit from inside Building C-23 to the Fonner Pesticide Shop
shall be removed. The fonner overhead telephone lines shall be disconnected on the outside of
Building C-23.

3.4.2 Removal of Transite Roof

A sample of the asbestos transite roof shall be analyzed for TCLP Metals to ensure that the past lead­
based painting of the transit panels have not resulted in a hazardous classification of the material.
Sections 4 and 5 provide details on the sampling and analyses. The transite panels will be removed
from the building prior to demolition. A man-lift shall be used to lift a person to the required height
to pry and remove the transit panels from the top of the structure. The nails attaching the panels to
the support beams will be removed, and the panels pulled off as one piece, taking care not to break or
damage the panels. The panels shall be adequately wetted down with water during the removal. The
panels shall be removed, plastic double plastic bags, sealed, and placed in a lined roll-off container,
with a cover, for transportation and disposal. Based upon the waste classification, the material shall
be transported to a non-hazardous or hazardous waste landfill.

3.4.3 Demolition of Concrete Block Building

A backhoe, equipped with a hydraulic hammer, shall be used to break apart the concrete block wall
and concrete foundation and stage the broken debris on plastic. If necessary, a water spray shall be
used to minimize dust during the demolition. The concrete block wall shall be placed in a separate
pile from the concrete floor debris. Both the concrete and concrete block piles shall be sampled and
analyzed for waste characterization and disposal. Sections 4 and 5 provide details on the sampling
and analyses of the demolition debris. There are no water or sewer lines entering or leaving the
building. There is an old septic line that drains to a septic tank, to the north of the building. The
septic tank, and the associated line, shall be excavated and removed as part of the soil excavation
activities.

3.5 TASK 5 - CLEAR CUTTING

Approximately 0.5 acres shall be clear-cut in order to complete the soil removal activities around the
Fonner Pesticide Shop. Mature trees and brush are located to the west, north and northeast of the
Fonner Pesticide Shop, in the areas requiring soil excavation. Trees shall be cut down to the stumps
and removed from the site for recycling. The stumps shall be excavated and disposed with the soils
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removed from the site. The brush removed from the site shall be chipped on site and removed for
recycling. The wood chips will either be used on site, or taken to an off-site recycling facility.

3.6 TASK 6 - SOIL EXCAVATION

The area to be excavated shall be staked out based on previous analytical results of soil samples, as
well as the analytical results of additional soil delineation samples collected during this remedial
action. Based upon the available analytical data, hazardous and non-hazardous soils will be generated
during the remedial action at the Former Pesticide Shop. The majority of the excavated soil is
anticipated to be non-hazardous. The soils on site shall be excavated and stock-piled based upon
previous and newly obtained analytical results. The suspected hazardous soils shall be stock-piled in
a separate location from the suspected non-hazardous soils. All soils will be properly sampled and
analyzed to determine the proper waste classification. The Sampling and Analysis Plan in Sections 4
and 5 describe the specific sampling and analysis procedures. Section 8.8 discusses hazardous waste
management.

Based on the existing data, it appears the soils associated with the former septic tank, as well as soils
located just north of the existing parking lot, contain concentrations of chlordane which may result in
a hazardous classification. This assumption is based upon existing total pesticide and TCLP pesticide
laboratory data of soil samples obtained from these areas. The TCLP sample (PS99SS03) obtained
from north of the parking lot area had a cWordane concentration of 0.29 mg/l, which is above the
criteria for hazardous constituents (0.03' mg/l ) for chlordane. According to 40CFR 5261.30, wastes
exhibiting a TCLP chlordane concentration of 0.03 mg/l or greater are hazardous (0020) due to the
characteristic of toxicity. A soil sample from the former septic tank contained a chlordane
concentration of 9,500 mg/kg. No TCLP sample was obtained from the septic tank. Confirmatory
soil samples shall be obtained from the hazardous soil excavation area. The confirmatory soil
samples shall be analyzed for Total Pesticides and Herbicides and TCLP Pesticides and Herbicides to
verify that the hazardous concentrations of soils were excavated, and determine if NJDEP Clean-Up
Criteria are met. The Sampling and Analysis Plan in Sections 4 and 5 describe the specific sampling
and analysis procedures

The soils from the septic tank, including the piping, shall be stock-piled with the soils excavated from
the area to the adjacent to the northern edge of the asphalt parking lot. The soils suspected to be
hazardous shall be excavated, stock-piled and sampled for waste characterization prior to any other
soils to ensure that the soils are removed from the site before 90-days to comply with federal and
state regulations.

The potentially hazardous soils will be placed on double-lined polyurethane sheeting (poly). Hay
bales will be placed around the soil piles, and the poly will be placed up and around the hay bales to
prevent run-off from the piles as well as prevent surface run-on. The piles will be covered with poly
and anchored down. The Sampling and Analysis Plan in Sections 4 and 5 details the waste
characteristic sampling of the soils. Section 8.8 discusses hazardous waste management. Any
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stormwater indirectly contacting the exposed stockpiles will be collected and disposed as RCRA
hazardous waste, as per RCRA contact rule.

The area of excavation shall be delineated with stakes prior to excavation. Grading stakes shall also
be used to determine the approximate depth of excavation below existing grade. The majority of the
site shall be excavated to a depth of 1.5 feet below the existing grade. This depth is based on the
available data depicting the soil concentrations greater than the Non-Residential Cleanup Criteria.
Several areas will require excavation to a depth greater than 1.5 feet below grade. It is anticipated
th~t the areas around the concrete slab, north of the Pesticide Shop, and the area north of the asphalt
parking lot will be excavated to a depth of three to four feet below grade. The former septic tank,
which is four feet below grade, shall also be excavated to five to six feet below grade in the
immediate area of the tank. Figure 3-1 depicts the anticipated area of soil excavation based on the
available data.

3.7 TASK 7 - SURVEY OF EXCAVATION AND SAMPLE LOCATIONS

Once the excavation is completed, a licensed surveyor shall survey the extent of the excavation, and
the locations of the individual confirmatory soil samples. The survey data shall be included in the
Final Close-Out Report.

3.8 TASK 8 - BACKFILLING OF EXCAVATION

The excavation shall be backfilled and re-graded after a review of the confirmatory soil laboratory
analytical results. Sections 4 and 5 detail the collection and laboratory analyses of the confirmatory
soil samples. The excavation shall not be backfilled until a review of the confirmatory soil laboratory
analyses determine that all the soils with concentrations of pesticides and herbicides over the NJDEP
Non-Residential Cleanup Criteria have been removed and Navy direction is received.

Certified-clean fill and topsoil will be placed in the excavation to restore the site to the original grade
elevations. A tracked bulldozer and a vibratory roller shall be used to place, grade and compact the
fill material in accordance with the specifications contained in Appendix C. The fill material shall be
placed to within 6 inches of the final grade. The final 6 inches of the surface shall be backfilled with
topsoil and seeded in accordance with the Soil and Sediment Erosion Control Plan.

The topsoil shall be treated with lime and fertilizer, seeded and mulched upon the completion of the'
final grade. The topsoil will be tested in an approved laboratory to determine fertilization and liming
requirements. The seed shall be placed in accordance with the specifications contained in Appendix
C.

12
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4.0 FIELD SAMPLING AND ANALYSIS PLAN

4.1 INTRODUCTION

Foster Wheeler Environmental Corporation (FWENC) is submitting this Sampling and Analysis Plan
(SAP) for the remedial activities at the Former Pesticide Shop at the Naval Weapons Station (NWS)
Earle located in Colts Neck, NJ. The purpose of the sampling is: 1) to further delineate the lateral
extent of pesticide and herbicide soil concentrations higher than the NJDEP Non-Residential Cleanup
Criteria; 2) obtain confirmatory soil samples to verify the soils above these cleanup criteria have been
excavated; 3) and to characterize the excavated soils and demolition debris for off-site disposal. This
work is being performed under Delivery Order No. 0034 to Navy Contract,N62472-94-D-0398

The SAP presents the procedures to be followed during the remedial activities. The SAP specifically
addresses the following areas:

• Analytical Requirements
• Responsibilities of Site Personnel
• Sample Analytical Program
• Sample Packing and Shipping
• Documentation
• Field Sampling Program
• Quality Assurance/Quality Control
• Procedures for Field Changes and Corrective Actions

Site-specific Standard Operating Procedures have been included (Section 5) to describe the sampling
procedures. Any modifications necessary to these SOPs due to field conditions or other unforeseen
situations shall be recorded in the site logbook, documented on the appropriate forms by site
personnel, and approved by the Project Manager (See Section 4.2).

4.2 PERSONNEL RESPONSIBILITIES

The project team will include the following personnel:

The Senior Project EngineerlManager (SPEM) has final responsibility for the development of the
SAP and management of the project team.

The Project Superintendent (PS) is responsible for assuring that proper collection, packaging,
preservation, and shipping of samples is performed in accordance with the SAP. In addition, the PS
is responsible for coordinating with the subcontracted laboratory during sample analysis and for
reviewing the analytical data received from the laboratory. The PS is health and safety cross trained
and shall also function as the Site Health and Safety Officer (SHSO). The SHSO is responsible for
the safety of all site personnel as detailed in the site-specific Health and Safety Plan (HASP),
presented under separate cover.

13
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43.1 SAMPLE TRACKING SYSTEM

43 FIELD SAMPLING ACTIVITIES

This section addresses the field investigation activities, including:

RB= Rinsate Blank

WC=Waste CharacterizationSS = Soil Sample
CS= Confinnatory Soil
FB= Field Blank

Different letters shall be used in order to identify the type of sample. For the purposes of this
sampling effort, the following characters shall be assigned to identify the various matrices:

The first two letters of the sample tracking system shall refer to this site-specific location, which in
this case is Pesticide Shop (PS), All soil and waste sample identifiers shall begin with the letters PS.
In order to identify the specific sample, the date and round shall be appended to the sample name.
PSSSO1-00-1 would refer to Pesticide Shop, soil sample number 1, taken from the first round in
2000. A "D" would be added to the sample nomenclature to indicate a duplicate sample,

The SS (Soil Samples) will include the additional delineation samples. In order to avoid confusion
with existing sample numbers of previously collected soil samples, the new soil samples will
start with the number 33 since the last numerical sample number at the site was 8S-32.
Confinnatory soil samples were assigned the CS identifier in order to avoid confusion with the soil
samples obtained at the site. If additional excavation and sampling are required in the area of a
specific sample location, the new confinnatory soil sample shall be assigned a sequential number.
For example, PS-CSO1-00-01 would refer to Pesticide Shop, confinnatory soil sample number one

• Sample Tracking System
• Sample Analytical Requirements
• Sample Packaging and Shipping
• Sample Documentation

The objective of the sample identification system is to provide a framework for developing sample
numbers that are unique to that sample and convey infonnation regarding sample type that will enable
data users to easily identify sample locations. The sample designation is established in order to
integrate the data into the Navy's Geographical Infonnation System (GIS)

The Laboratory Subcontractor is responsible for supplying all services (including labor), equipment,
and material required to' perfonn the analysis of the environmental samples, The laboratory
subcontractors are responsible for following all specified methodology protocols, including quality
assurance/quality control (QA/QC) requirements, In addition, the laboratory subcontractors are
responsible for the proper disposal, including all associated costs, of the environmental samples upon
completion of the analytical work.
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taken in 2000; PS-CSOI-00-02 would refer to the second confirmatory soil sample obtained at
location CSO I.

A cumulative sampling master log will be maintained as the field program progresses. The samples _
taken will be referenced to each sampling location in the master log and on a detailed site map.

4.3.2 Sample Analytical Requirements

Table 4-1 specifies location, number of samples, matrix, laboratory analyses, and rationale for each
sample type. Table 4-2 specifies the la,boratory bottleware and the holding times for the samples.

4.3.3 Sample Packaging And Shipping

The objective of the sample packaging and shipping requirements are to maintain sample integrity
from the time a sample is collected until it is received at the analytical laboratory. Chain-of-custody
(CaC) forms, sample labels, custody seals, and other sample documents will be completed to
maintain sample integrity. Specific procedures for packaging and shipping of environmental samples
are presented below. These procedures were obtained from the NJDEP Field Sampling Procedures
Manual.

4.3.3.1 Environmental Samples

Low-concentration samples are defined as environmental samples and should be packaged for
shipment as follows:

I. A sample label is attached to the sample bottle. The label should be taped over with clear packing
tape to preserve legibility.

2. A picnic cooler (such as a Coleman or other sturdy cooler) is typically used as a -shipping
container. In preparation for shipping samples, the drain plug is taped shut from the inside and
outside, and a large plastic bag is used as a liner for the cooler. Approximately I inch of packing
material, such as asbestos-free vermiculite, perlite, or styrofoam beads, is placed in the bottom of
the liner.

3. The sample bottles are placed in the lined picnic cooler. Cardboard separators, and/or additional
packing material, should be placed between the bottles to prevent breakage during shipping.

4. Aqueous samples for low or medium-level analysis must be shipped cooled to 4°C with ice. No
ice is used in shipping high-level aqueous samples, or soil samples, or dioxin samples. Ice is not
required in shipping soil samples, but may be utilized at the option of the sampler. All volatile
organic compounds and cyanide samples, however, must be shipped cooled to 4°C.
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TABLE 4-1

NAVAL WEAPONS STATION-EARLE
DELIVERY ORDER 0034

SAMPLING AND ANALYSIS REQUIREMENTS
, Media " ;' ': (:'Ailalyses :" :::1;;: n::." ;~,:<j~} frequency,;' " '. " Quaiititji ;~:,; 1+:':;'_, ',? ;',:Metllod/,';, "J" ':,,>,t'~> i',};~fi:!~iV+<R(i#o~ale'Y;~<':~;:,~i~~~'".. ': ' ~' .. - ',. -~ :' - ,

Soil Chlorinated Organic Soil collected from 0 to 6 inches 8 * EPA SW-846 8081A To further delineate the pesticide
Pesticides south, west, and east of the Chlorinated Organic Pesticides concentrations in soil over the
Chlorinated Organic Pesticide Shop area, EPA SW-846 8151A NJDEP Non-Residential
Herbicides Cleanup Criteria in order to

establish area of excavation.
Soil Chlorinated Organic Soil collected from 0 to 6 inches 2 EPA SW-846 8081A To determine if the soils under

Pesticides under the Former Pesticide Shop EPA SW-846 8151A the Former Pesticide Shop
Chlorinated Organic after demolition, contain concentrations of
Herbicides pesticideslherbicides warranting

removal. /'

Soil Full TCLP Homogenize a 5 to 1 composite 3 TCLP VOAS: SW-846 8260 To characterize the soils for off-
RCRA Characteristics sample collected from the TCLP S-VOCs: SW-846 8270 site disposal.
Paint Filter Test midpoint of the stockpiled soils. TCLP Metals: SW-846 601017000
Total Volatile Solids TCLP Pesticides: SW-846 8081
Total Solids TCLP Herbicides: SW-846 8150
Oil and Grease Corrosivity: SW-9045
PCBs Ignitability: SW8-846 101011020
Chlorinated Reactivity: As per SW-846, Chapter 7
Herbicides Paint Filter Test: SW-846 9095

Total VOC Solids: EPA 160.3
Total Solids: EPA 160.4
Oil and Grease: SW-846 9071
PCBs: SW-846 8082
Chlorinated Herbicides: SW-846
8151A

Soil TLCP Pesticides/ Homogenize a 5 to 1 composite 5 TCLP Pesticides: SW-846 8081 To characterize the soils for off-
Herbicides sample collected from the TCLP Herbicides: SW-846 8150 site disposal.
TCLP Metals midpoint of the stockpiled soils. TCLP Metals: SW-846 601017000
Chlorinated Chlorinated Herbicides: SW-846
Herbicides 8151A

Construction TCLP Pesticides/ Homogenize a 5: I composite 1 SW 846 Method 8081 8150 To characterize the construction
Debris Herbicides sample of the construction debris SW 846 Method 60 I017000 debris for off site disposal.

TCLP Lead

* Quantities include duplicate samples for quality assurance,
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TABLE 4-1 (Continued)

NAVAL WEAPONS STATION-EARLE
DELIVERY ORDER 0034.

SAMPLING AND ANALYSIS REQUIREMENTS

Media .. ',; ··A.ndIYs~s,;·;;c ;.>~: :;~. 'f'r:equency':, .. QuantifY * 'M f<d' '.: -":r;;~;>· ;;~\:;;~-:~k;~.::R.aiio,,~Ie;i'?~·<~~{;~:F_". '.: ' ". '.... ' . .ift ,(i ,;,.... ',' •... ' '''.
Concrete Debris TCLP Pesticides Homogenize a 5: I composite I SW 846 Method 8081 8150 To characterize the construction

/Herbicides sample of the concrete debris SW 846 Method 601017000 debris for off site disposal.
TCLP Lead

Transite TCLP Lead Homogenize a composite sample I SW 846 Method 601017000 To characterize the asbestos roof
Roofing broken off 5 separate areas of the for off site disposal.

transite roof.
Soil Chlorinated Organic Sidewall sample every 30 linear 19 * EPA SW-846 8081A To verify the removal of soils

Pesticides feet and bottom samples every 900 EPA SW-846 8151A above the NJDEP Non-
Chlorinated Organic ft2 Residential Cleanup Criteria for
Herbicides (As specified in NJAC. 7:26E) pesticides and herbicides.

Water Total Metals One composite sample obtained I Metals: SW-846601017000 To characterize the decon water
Pesticides/Herbicides from drums of decon water Pesticides: SW-846 8081 for off-site disposal.
RCRA Characteristics Herbicides: SW-846 8150

Corrosivity: SW-9045
Ignitability: SW8-846 1010/1020
Reactivity: As per SW-846, Chapter 7

Water Total Metals One rinsate blank per 20 soil 2 Metals: SW-846 601017000 Document quality
Pesticides/Herbicides samples Pesticides: SW-846 8081 assurance/quality control of

Herbicides: SW-846 8151A decontamination procedures
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TABLE 4-2

NAVAL WEAPONS STATION-EARLE
FORMER PESTICIDE SHOP

BOTTLEWARE AND HOLDING TIMES
Media Analyses Bottle Preservative * Laboratory Holding Times
Solid TCLP Volatile Organics 1-8 oz. Glass jar None 14 days to extract, 40 days to

TCLP Semi-Volatile Organics analysis
Solid TCLP Pesticides/Herbicides I-8 oz. Glass jar None 7 days to extract, 40 days to

analysis
Solid TCLP Metals 1-8 oz glass jar None 6 months to extract
Solid TCLP Pesticides/Herbicides I 8 oz glass jar None 14 days
Solid PCBs I 8 oz glass jar None 14 days
Solid Reactivity: Sulfides/Cyanides I 80z glass jar None 7 days-As soon as possible

Corrosivity
Ignitability
Paint Filter Test

Solid Total Solids, Total Volatile 1 8 oz glass jar None 7 days
Solids

Solid Oil and Grease 1 8 oz glass jar None 28 days
Soil Chlorinated Organic Pesticides One (I) 8 oz. glass jar. None 7 days to extraction, 40 days

. from extraction to laboratory
analysis

Soil Lead One (I) 8 oz. glass jar. None 6 months to analysis
Soil Chlorinated Herbicides One (I ) 8 oz glass jar None 14 days to extraction, 40 days

from extraction to laboratory
analysis

Aqueous Chlorinated Organic Pesticides Two (2) I liter amber None 7 days to extraction, 40 days
bottles from extraction to laboratory

analysis
Aqueous Total Metals One (I) I liter poly Nitric Acid 6 months

bottle
Aqueous RCRA Characteristics One (I) 1 liter amber None As soon as possible

bottle
* All samples will be placed on ice upon collection, and shipped with Ice.
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5. The lined cooler is filled with packing material (such as asbestos-free vermiculite, perlite, or
styrofoam beads), and the large inner liner is taped shut. Sufficient packing 'materials should be
used to prevent sample containers from making contact during shipment.

6. The paperwork being shipped to the laboratory is placed inside a plastic bag. The base is sealed
and taped to the inside of the cooler lid. A copy of the COC form should be included in the
paperwork sent to the laboratory. The last block on the COC form should indicate the overnight
carrier and airbill number. The airbill must be filled out before the samples are handed over to the
carrier. The laboratory should be notified if the shipper suspects that the sample contains any
substance for which the laboratory personnel should take safety precautions.

7. The cooler is taped shut with strapping tape (filament-type).

8. At least two signed custody seals are placed on the cooler, one on the front and one on the back.

9. The cooler is handed over to the overnight carrier. A standard airbill is necessary for shipping
environmental samples.

4.3.3.2 Hazardous Samples

Medium- and high-concentration samples are defined as hazardous and must be packaged as follows:

1. A sample label is attached to the sample bottle. The label should be taped over with clear
packaging tape to preserve legibility.

2. Each sample bottle, is placed in a plastic bag, and the bag is sealed. For medium-concentration
water samples, each VOA vial is wrapped in a paper towel, and the two vials are placed in one
bag. As much air as possible is squeezed from the bags befor<:; sealing.

3. Each bottle is placed in a separate paint can, the paint can is filled with vermiculite, and the lid is
fixed to the can. The lid must be sealed with metal clips, or with filament or evidence tape; if
clips are used, the manufacturer normally recommend six clips.

4. Arrows are placed on the can to indicate which end is up.

5. The outside ,of each can must contain the proper DOT shipping name and identification number
for the sample. The information may be placed on stickers or printed legibly. A liquid sample of
an uncertain nature is shipped as a flammable liquid with shipping name "FLAMMABLE
LIQUID, N.O.S." and the identification number "UN1993." A solid sample of uncertain nature is
shipped as a flammable solid with the shipping name "FLAMMABLE SOLID, N.O.S." and the
identification number "UN1325." If the nature of the sample is known, 49 CFR 171-177 is
consulted to determine the proper labeling and packaging requirements.

6. The cans are placed upright in a cooler lined with a plastic garbage-type bag, with the drain plug
taped shut inside and out. Asbestos-free vermiculite, perlite, or styrofoam is placed in the bottom
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of the cooler. Two sizes of paint cans are used: half-gallon and gallon. The half-gallon paint
cans may be stored on top of each other; however, one-gallon cans are too high to stack. The
cooler is filled with packing material and the plastic liner is taped shut.

7. The paperwork going to the laboratory is placed inside a sealable plastic bag and taped to the
inside of .the cooler lid. A copy of the cac form must be included in the paperwork sent to the
laboratory. The sampler keeps one copy of the cac form. The laboratory should be notified if
the sample is suspected of containing any substance for which laboratory personnel should take
safety precautions.

8. The cooler is closed and sealed with strapping tape. At least two custody seals are placed on the
outside of the cooler (one on the front and one on the back).

9. The following markings are placed on top of the cooler:

• Proper shipping name (49 CFR 172.301)
• DOT identification number (49 CFR 172.301)
• Shipper's or consignee's name and address (49 CFR 172.306)
• "This End Up" legibly written if shipment contains liquid hazardous materials (49 CFR

172.312)

10. The following labels are required on top of the cooler (49 CFR I72.406e):

• Appropriate hazard class label (placed next to the proper shipping name)
• "Cargo Aircraft Only" (if applicable as identified in 49 CFR 172.101)

11. Arrow symbols indicating "This Way Up" should be placed on the cooler in addition to the
marking and labels described above.

12. Restricted-article airbills are used for shipment indicating the following:

• Number of packages or number of coolers.

• Proper shipping name. If unknown, use FLAMMABLE SOLID, N.O.S. or
FLAMMABLE LIQUID, N.O.S.

• Classification; if unknown, use flammable solid or flammable liquid.

• Identification number; if unknown, use UN1325 (for flammable solids) or UN1993 (for
flammable liquids).

• Net quantity per package or amount of substance in each cooler.

• Radioactive materials section (leave blank).
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• Passenger or cargo aircraft (cross off the nonapplicable). Up to 25 pounds of flammable
solid per cooler can be shipped on a passenger or cargo aircraft. Up to 1 quart of
flammable liquid per cooler can be shipped on a passenger aircraft, and up to 10 gallons of
flammable liquids per cooler can be shipped on a cargo aircraft).

• Name and title of shipper (printed).

• An emergency telephone number at which the shipper can be reached within 24-48 hours.

• Shipper's signature.

NOTE: The penalties for improper shipment of hazardous materials are severe. A fine of $25,000 and
five years imprisonment can be imposed for each violation.

4.3.4 Sample Documentation

The following documentation is associated with sample collection and transfer:

• Field Logbooks
• Site Logbooks
• Master Sample Log
• Sample Label
• Chain-of-Custody Form
• Custody Seals
• Shipping Airbill.

5.0 FIELD INVESTIGATION ACTIVITIES

5.1 STANDARD OPERATING PROCEDURES (SOPs)

Technical guidelines used in preparing this SAP were obtained primarily from the following sources:

• Findings and Recommendation for the Remediation of Historic Pesticide Contamination-Final
Report. Historic Pesticide Contamination Task Force. March 1999

• June 1988 Sampling and Chemical Analysis Quality Assurance Requirements for the Nayy
Installation Restoration Program, NESSA 20.2-047B

• The New Jersey Department of Environmental Protection CNJDEP) Field Sampling Procedures
Manual (May 1992)
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• The New Jersey Department of Environmental Protection Guidance Document for the
Remediation of Co~taminatedSoils. (June 1996)

All of the aforementioned guidance documents were consulted in preparation of this SAP to ensure
that the procedures presented in this SAP are consistent with each document.

5.2 FIELD INVESTIGATION PROGRAM

The following sections detail the field investigation program. Primary tasks of the program include
Mobilization/Demobilization (Section 5.2.1), Delineation Soil Sampling (Section 5.2.2), Construction
Debris Waste Classification Sampling (Section 5.2.3), Soil Waste Classification Sampling (Section
5.2.4), Post-Excavation Sampling (Section 5.2.5), and Decon Water Classification Sampling (Section
5.2.6).

5.2.1 Mobilization and Demobilization

Mobilization shall consist mobilizing a site trailer and contacting appropriate Navy personnel at NWS
Earle to arrange for contractor passes and to coordinate support requirements for the remedial action.

FWENC shall contact the NWS-Earle Public Works Department to obtain a dig permit and have all
utilities marked out prior to advancing the soil borings.

5.2.2 Delineation Soil Sampling

Objectives

The objectives of collecting subsurface soil samples for laboratory analysis is to laterally delineate
the pesticide and herbicide concentrations that exceed the NJDEP Non-Residential Cleanup Criteria
to determine the extent of the soil excavation activities.

Sampling Equipment and Procedures

Subsurface soil samples shall be collected using a stainless steel trowel or hand auger. The samples
shall be collected 0 to 0.5 feet below grade. The soil will be field screened with a Photoionization
Detector (PID). If the analytical results of the soil samples determine that the soils in a particular area
are greater than the NJDEP Non-Residential Cleanup Criteria, additional soil samples shall be
collected an additional 25 feet out from the area of known contamination. Soil samples shall be
collected around the perimeter of the proposed excavation area until concentrations of pesticides are
determined to be less than the NJDEP Non-Residential Cleanup Criteria.
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Sample Analysis

Seven (7) soil samples, plus a duplicate, shall initially be collected and analyzed for pesticides and
herbicides as described in Table 4-1.

5.2.3 Construction Debris Waste Classification Sampling

Objective

The objectives of the construction waste classification sampling and analysis is to characterize the
construction debris for off-site disposal.

Location and Frequency and Analysis

The asbestos transite roof shall be sampled and laboratory analyzed for TCLP metals. The roof is
being analyzed for metals because it is suspected that lead-based paint was used on the transite roof.
One grab sample of the transite roof shall be broken off and analyzed.

The construction debris shall be segregated into two specific piles. The construction debris from the
walls and roof shall be placed in one pile, while the concrete debris from the floor and pads shall be
place in a separate pile. Each construction debris pile shall be sampled once the building has been
demolished and the debris stock-piled on plastic. One composite sample, obtained from five (5)
separate grab samples shall be obtained from the concrete block and wood pile, and one composite,
obtained from five (5) separate grab samples shall also be obtained from the stock-piled concrete
from the foundations. The construction debris samples shall be analyzed for TCLP
Pesticides/Herbicides and Metals and RCRA Characteristics.

5.2.4 Soil Waste Classification Sampling

Objective

The objectives of the soil waste classification sampling and analysis is to characterize the excavated
soils for off-site disposal.

Locatiotiand Frequency and Analysis

In accordance with the NJDEP Guidance Document for the Remediation of Contaminated Soils,
1996, a minimum of two samples shall be collected from the first·1 00 cubic yards of soil, and one
sample for each additional 100 cubic yards of soil excavated and stock-piled. It is anticipated that
eight (8) waste characterization samples will be collected from the stock-piled soils. Two (2) soil
samples shall be collected from the stock-piled soil that is anticipated to be hazardous. It is
anticipated that the hazardous soils will be less than 100 cubic yards. Six (6) soil samples shall be
collected from the non-hazardous stock piled soils. Two (2) samples shall be collected from the first
100 cubic yards, and one sample per 100 cubic yards thereafter.
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The exact laboratory analyses of the soil samples will be detennined by the disposal facilities, but is
anticipated that all the soil samples will be analyzed for TCLP pesticides, TCLP herbicides and TCLP
metals. The soil is being analyzed for chlorinated herbicides because of the potential presence of
2,4,5-T being in the soils. A minimum of three soil samples shall be analyzed for Full TCLP, RCRA
Characteristics (reactivity, ignitability, corrosivity), PCBs, Total Volatile Organics, Paint Filter Test,
Dioxins and Oil and Grease. Table 4-1 provides details on the specific analytical methods.

Equipment and Procedures

The piles shall be marked in 100 cubic yard grids. A decontaminated stainless steel hand auger shall
be used to bore through the soil piles. The soil samples shall be visually examined and screened with
a PID. Sample collection shall be biased towards the location of the highest suspected contaminant
concentrations based on the field screenings and observations. If no field screening or visual
observations are made to locate the areas of highest suspected contamination, the soil sample shall be
collected from mid-depth in the pile.

A minimum of two composite soil samples shall be collected from the first 100 cubic yards of soil
(Two in each of the suspected hazardous and suspected non-hazardous piles). Each composite
sample shall be obtained from five (5) individual grab samples. The grab samples shall be
homogenized in a stainless steel bowl and placed into the individual laboratory bottles. One
composite soil sample shall then be collected from every 100 cubic yard pile. Each composite sample
shall be obtained from five (5) individual grab samples. The grab samples shall be homogenized in a
stainless steel bowl and placed into the individual laboratory bottles.

5.2.5 Post-Excavation Sampling

Objective

The objectives of the post-excavation soil sampling is to document the removal of all pesticide and
herbicide contaminants above the NJDEP Non-Residential Cleanup Criteria.

Location and Frequency and Analysis

In accordance with the N.J.A.C. 7:26E-6.4, one confinnatory soil sample shall be obtained from the
top of each sidewall for every 30 linear feet of sidewall, and one confinnatory soil sample from the
bottom for every 900 square feet of bottom area. Based on the anticipated area of excavation, it is
estimated that a total of twelve (12) sidewall samples and six (6) bottom samples shall be collected
for post excavation sampling.

Post excavation soil samples shall be obtained from 0 to 6 inches below ground surface (bgs) from
the sidewalls and bottom of the excavation. The 0 to 6-inch interval will be collected with a
decontaminated stainless steel trowel and placed in a stainless steel mixing bowl for homogenization.
The soil will be screened with a PID prior to homogenization. The PID readings will be recorded in
logbook, as well as description of the soil, the time, date, laboratory analyses, and any other pertinent
field data.

24



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

An equipment field blank, a duplicate sample and a MS/MSD sample will be collected at a rate of one
per twenty samples collected.

The confirmatory soil samples shall be analyzed for total pesticides and herbicides. Table 4-1
provides the laboratory analyses methodology.

5.2.6 Decon Water Classification Sampling

Objective

The objective of the decontamination (decon) water classification sampling and analysis IS to
characterize the water generated during the equipment decontamination for off-site disposal.

Location and Frequency and Analysis

Once the decon water has been containerized in 55-gallon drums, aqueous samples shall be obtained
from the drums. A disposable glass drum-thief shall be used to collect a composite sample from the
drums for waste classification. An equal amount of water shall be obtained from each drum and
composited directly into the sample bottles.

The decon water shall be analyzed for pesticides, herbicides, metals, and RCRA characteristics.

5.3 DECONTAMINATION

The objective of this section is to provide the· methodology for the proper decontamination
procedures to be used on chemical sampling and field analytical equipment.

In order to assure that chemical analysis results are reflective of the actual concentrations present at
sampling locations, chemical sampling and field analysis equipment must be properly
decontaminated prior to the field effort, during the sampling program (i.e. between sample points),
and at the conclusion of the sampling program. This .will minimize the potential for cross­
contamination between sample points and the transfer of contamination off-site.

Prior to sampling, equipment will be decontaminated using the following procedures:

1. Potable water rinse.

2. Alconox or Liquinox detergent wash.

3. Scrubbing with a scrub brush may be required if the equipment is heavily contaminated with
heavy or extremely viscous compounds (not anticipated).

4. Potable water rinse.
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5. Distilled, deionized water rinse.

6. Methanol rinse.

7. Distilled, deionized water rinse.

8. Air dry.

The heavy equipment utilized at the site shall be decontaminated with a power washer. A
decontamination pad shall be constructed to contain the water during decontamination procedures

6.0 QAlQC VERIFICATION OF FIELD SAMPLING AND PROCEDURES
FOR FIELD CHANGES AND CORRECTIVE ACTION

6.1 QA/QC FIELD AUDITS

Quality assurance and quality control during the sampling program will be performed by the Foster
Wheeler Environmental Project Superintendent (PS). The PS will supervise all sampling and
documentation and subcontractor .operations to ensure that all activities are being performed in
accordance with the SAP. The PS will report all findings to the SPEM.

6.2 FIELD CHANGES AND CORRECTIVE ACTIONS

The SPEM or his designee is responsible for all site activities. In this role, the SPEM is required at
times to adjust the field program to accommodate site-specific needs. When it becomes necessary to
modify a program, the responsible sampling personnel will notify the SPEM of the anticipated
changes prior to implementation. Changes will only be acted upon with the SPEM's concurrence.
The SPEM will consult with the Navy Technical Representative (NTR) ahead of time for major
changes and receive his/her approval. If changes are implemented that are subsequently determined
to be unacceptable, the actions taken during the period of deviation will be evaluated to determine the
significance of any departure from established program practices.

The changes'in the program will be documented on a Change Request Form (CRF), which will be
signed by the PS and the SPEM. The CRFs for each change will be numbered sequentially starting
with the number "01." A copy of the CRF will be attached to the file copy of the SAP. The SPEM is
responsible for controlling, tracking, and implementing the identified changes.
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7.0 HEALTH AND SAFETY REQUIREMENTS

A site-specific Health and Safety Plan shall be submitted as a separate document. The HASP shall
include Foster Wheeler Environmental's approach to providing for the health and safety of its
employees during the project.

8.0 WASTE REMOVALIREGULATORY COMPLIANCE

This section addresses how the various waste streams generated during the fonner pesticide shop
investigation will be handled. These waste streams include non-hazardous soils, hazardous soils,
demolition debris, decon water, personal protective equipment (PPE), and other investigation derived
wastes.

8.1 HAZARDOUS SOILS

The suspected hazardous soils shall be excavated and placed on double-line poly and covered with
poly in manner that will prevent surface water run-off and run-on. The soil piles shall be sampled
immediately upon excavation for waste characterization and classification. Sections 4 and 5 detail
the sample collection and laboratory analyses methodologies. If the soil is classified as hazardous for
cWordane, the soil will be classified as (D020) due to the characteristics of toxicity. Each pile will be
marked with the date on which the accumulation period begins. Wooden signs with hazardous waste
labels shall be placed adjacent to the piles. The hazardous waste storage areas will be marked with
signs stating "Hazardous Waste." Section 8.9 details the hazardous waste handling procedures to be
employed at the site.

8.2 NON-HAZARDOUS SOILS

The suspected non-hazardous soils will be placed upon poly and covered on a daily basis. The soil
piles shall be sampled immediately upon excavation for waste characterization and classification.

. Sections 4 and 5 detail the sample collection and laboratory analyses methodologies. The piles that
are classified as non-hazardous shall be marked with wooden signs and labels stating "Non­
Hazardous Waste" in order to ensure the hazardous and non-hazardous piles are not confused.

8.3 TRANSITE ROOFING MATERIAL

The transite roofing material shall be handled and treated as non-friable asbestos. Based upon the
TCLP lead analyses, the transite panels shall be disposed at an approved landfill. Section 4 and 5
detail the sample collection and laboratory analyses methodologies.
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8.4 DEMOLITION DEBRIS

Based on the laboratory analyses of the demolition debris, the debris will either be disposed of non­
regulated construction debris or regulated construction debris. Section 4 and 5 detail the sample
collection and laboratory analyses methodologies.

8.5 DECON WATER

All decon water shall be containerized in 55-gallon DOT lAl Specification drums. The drums shall
be stored within secondary containment, and covered with plastic. Aqueous samples shall be
obtained from the drums for waste classification. Section 4 and 5 detail the sample collection and
laboratory analyses methodologies. The water shall be disposed as either non-hazardous or hazardous
based upon the results of the laboratory analyses. It is expected that the analytical results will
determine the water classification to be non-hazardous. Decon water shall be disposed off-site at a
Foster Wheeler approved disposal facility. The drums will be labeled with non-hazardous labels, if
the laboratory analyses indicates the water is RCRA hazardous, hazardous waste labels will be placed
on the drums

8.6 INVESTIGATION DERIVED WASTES

Several investigation derived waste streams will be generated during the remedial actions. These
include decontamination fluids, PPE, and other miscellaneous debris. Any decontamination fluids
shall be stored and disposed as discussed in Section 8.4. The PPE generated shall be mixed in with
the soils for off-site disposal.

8.7 MANIFESTS/SHIPPING PAPERS

Foster Wheeler Environmental shall provide completed waste manifests and/or bills of lading and
transport documentation to the Navy for review and signature.

8.8 WASTE TRANSPORT AND DISPOSAL

Foster Wheeler Environmental shall subcontract for waste transport and disposal (T&D) services.
The T&D subcontractor shall be competitively procured from the five firms with which Foster
Wheeler Environmental has preplaced basic ordering agreements. This assures the Navy that solid
and/or hazardous wastes will be sent to an EPAlNJDEP-approved facility. All hazardous and solid
waste disposal facilities and transporters of the Navy's wastes will be evaluated for regulatory
compliance and approved for use in accordance with Foster Wheeler Environmental Corporation
Regulatory Compliance Procedures. Approved facilities and transporters will be submitted to the
Navy for final approval.
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The soils shall be disposed off site in accordance to all applicable federal, state, and local regulations.
In accordance to 40CFR §268.42, hazardous soils with organic halogenated organic compounds
(HOCs) with total concentrations of greater than or equal to 1,000 mg/kg must be incinerated. The
stock-piled soil piles shall be sampled, and if the HOCs are greater than 1,000 mg/kg, the soils will be
incinerated. If the HOCs are less than 1,000 mg/kg, the soils shall be disposed in an appropriate
regulated landfill.

In accordance with 40CFR §268.43, the hazardous constituents of the soils will be compared to the
concentrations of the constituents allowable for land disposal. In particular, if laboratory herbicide
analysis of the soils determines that 2,4-D is equal to or greater than 10 mg/kg or 2,4,S-TP is equal to
or greater than 7.9 mg/kg, the soils would require incineration.

All non-hazardous soils, if they are below the criteria discussed above, will be disposed in an
approved landfill.

8.9 HAZARDOUS WASTE MANAGEMENT

RCRA regulated hazardous soils, if present, will be placed on double-line polyurethane sheeting
(poly). Hay bales will be placed around the soil piles, and the poly will be placed up and around the
hay bales to prevent run-off from the piles as well as prevent surface run-on onto the piles. The piles
will be covered with poly and anchored down. FWENC will prepare Waste Profiles, Hazardous
Waste Manifests" LDR Notification Forms, and other shipping documentation for Navy review and
signature prior to off-site disposal. Copies of certified weight tickets, TSDF signed manifests, and all
disposal documentation documents will be forwarded to the Navy.

If on-site storage of hazardous wastes is required, the proposed hazardous waste storage area will
meet generator requirements for less than 90 day storage of hazardous waste as per 40 CFR 262.34:

• All stored hazardous wastes will be removed from the project site for off-site disposal within 90
days of first being accumulated.

• Each pile will be marked with the date on which the accumulation period begins. Wooden signs
with hazardous waste labels shall be placed adjacent to the piles.

• All hazardous waste storage areas will be marked with signs stating "Hazardous Waste."

• For waste containers containing free liquids, the container storage areas will have a containment
system capable of collecting and holding spills, leaks and precipitation. The containment system
shall have an impervious base underlying the containers, which is free of leaks, gaps or cracks.
The containment capacity will be sufficient to contain the entire volume of the largest container or
10% of the entire volume of all of the containers, whichever is largest. Run on into the
containment system will be prevented. Spilled or leaked waste and accumulated precipitation will
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be removed from the containment system in as timely a manner as necessary to prevent overflow
of the containment system.

• For waste containers which do not contain free liquids, a secondary containment system will not
be provided; however, the storage area will be designed and operated to drain and remove liquid
resulting from precipitation or the containers will be elevated and removed from contact with
accumulated precipitation.

• Containers holding reactive or ignitable waste will be stored at least 50 feet (15 meters) from the
property line.

• Each container of hazardous waste will be marked and labeled in accordance with US DOT
requirements under 40 CFR 172.

• Hazardous Waste Containers will meet US DOT requirements under 40 CFR Parts 173, 178, and
179. DOT-specific containers will be used.

• Each container of hazardous waste of 110 gallons or less will be marked in accordance with US
DOT requirements under 49 CFR 172.304 with the following:

HAZARDOUS WASTE-FEDERAL LAW PROHIBITS IMPROPER DISPOSAL. If found
contact the nearest police or public safety authority or the Environmental Protection Agency.
Generator name and Address--------
Manifest Document Number--------

Commercially available "Hazardous Waste Labels", meeting the NJDEP requirements, shall be
used.

• Waste will be placed in containers in good condition. If container begins to leak, the contents
will be transferred from the defective container into a good container.

• The containers used will be' made of or lined with a material that does not react with and is
compatible with the waste.

• The containers shall remain closed during storage except when waste is added or removed from
the container.

• The containers will not be opened, stored, or handled in a manner which will cause the container
to leak.

• The containers will be labeled to accurately identify their contents.

• The storage area and containers will be inspected at least weekly to identify leaks and/or
deterioration. Inspection reports will be documented in writing.
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• Incompatible wastes will not be placed within the same container or in an unwashed container
that previously held an incompatible waste or material.

• A container holding a waste that is incompatible with other wastes or materials will be segregated
from the other materials or protected by means of an impermeable dike, wall, berm or other
device.

• Upon project closure, all hazardous waste and hazardous waste residues will be removed from the
containment system. The containment system will be decontaminated and all wastes will be
disposed off-site at a permitted disposal facility.

• Appropriate hazardous training will be provided to site personnel as per 40 CFR 265.16.

• A Contingency Plan will be developed to handle any fire, spill, or emergency and appropriate
emergency response equipment (spill cleanup materials, fire protection equipment,
communication devices and alarms to notify workers of an emergency are) and will be present as
required under 40 CFR 265 Subparts C & D.

9.0 PROJECT MANAGEMENT

The project management team shall be responsible for all technical and administrative aspects of the
remediation project.

9.1 PROJECT SCHEDULE

The project schedule is provided as Figure 9-1.

9.1.1 Daily Safety Meetings

Prior to starting work, a daily safety meeting will be conducted by the Foster Wheeler Environmental
Health and Safety Officer. All of the day's planned activities will be reviewed, with particular
attention focused on PPE and risk. All personnel are required to attend the meeting.

9.2 PROJECT STAFFING PLAN

The organization chart for this project is provided in Figure 9-2.
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10.0 QUALITY ASSURANCE/QUALITY CONTROL

This Quality Assurance/Quality Control (QA/QC) section describes the organization, inspections,
tests, procedures, and documentation necessary to produce a completed project which complies with
the governing regulations and the technical statement of work.

10.1 ORGANIZATION AND RESPONSIBILITIES

QA/QC duties are the responsibility of the Senior Project Engineer/Manager (SPEM). He will
employ physical inspections, direct measurement, and confirmatory laboratory testing to verify that
work is being performed in accordance with the project plans. All subcontractors will conform to and
participate in the program described herein as part of a unified team.

Foster Wheeler Environmental will direct and maintain responsibility for the overall QA/QC program
and will manage subcontractors in a manner to maintain project requirements. Subcontractors shall
be used for clear cutting, asbestos removal, laboratory analysis, and waste disposal.

10.2 PROBLEM OR WORK DEFICIENCY MEETINGS

If a major problem or deficiency occurs or is likely to occur, a special meeting to address related
issues will be held. The" meeting may be attended by the SPEM, Navy Representative(s) and others,
as required. Meetings may be conducted at NWS Earle, Northern Division, or by teleconference.
The purpose of the meeting will be to define and resolve potential problems or work deficiencies in
the following manner:

• Define and discuss the problem or deficiency
• Review alternative solutions, including their effects on schedule and budget
• Implement plan to resolve the problem or deficiency

10.3 SUBMITTALS

The submittals for this task are the Work Plan, Health and Safety Plan, Analytical Results of
additional delineation samples, analytical results of the waste characterization samples and
confirmatory soil samples and the Remedial Action Report, which will detail all the investigative
results and remedial activities.

34



I'
,II
.1
I'
,I
'I,

I
'I'
~.

·1
,I
I
I
I'
I
',1
,I,
I,

'I
,I

10.4 CHANGES

If circumstances develop during the project that make it necessary or advisable to revise the Work
Plan in order to accomplish project objectives, a Change Request Form (CRF) will be forwarded to
the Navy for approval. Events such as a change in the site conditions or system performance may
result in a CRF. Changes may be discussed with the Navy Design Manager telephonically and
followed up with a CRF to avoid negative impacts on the project budget.

10.5 DOCUMENTATION

Documentation of operations, record keeping, photographic evidence of work performed and as
analytical results will be provided to the Navy in the Closure Report.

10.5.1 Operations Record Keeping

All field inspection and testing activities will be documented in a project logbook. The project
logbook will be maintained in accordance with the relevant Foster Wheeler Environmental Field
Technical Guidelines. The Project Manager will maintain records of quality control operations and
activities for subcontractors and suppliers.

10.5.2 Photographic Documentation

Still 35mm color photographs will be taken as needed to record work progress. At a minimum,
photographs will be taken of the existing conditions before work begins, during the excavation
activities and during the groundwater treatment and backfilling operations. Photograph location, date
and description of the activity recorded will be entered in a photo documentation log. The
photographs and log will be submitted with the Final Report.
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DELINEATION SAMPLING AND ANALYSIS

OLD PESTICIDE SHOP

NAVAL WEAPONS STATION
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BACKGROUND AND LOCATION

NWS Earle is located in Monmouth County in east-central New Jersey. It is situated on
approximately 11,134 acres, and includes a Mainside area, which is approximately ten miles
inland from the Atlantic Ocean at Sandy Hook Bay, and a Waterfront area, which includes an
ammunition depot and associated piers. The Mainside and Waterfront areas are linked by a
narrow tract of land that serves as a right-of-way for a government road and railroad. The main·
entrance to NWS Earle is located off State Route 34.

NWS Earle was commissioned as a Naval Ammunition Depot on December 13, 1943, with the
primary responsibility of furnishing ammunition to the naval fleet. The station's Ordnance
Department coordinates all port services and logistic support for home-ported and visiting ships,
conducts safety inspections, supervises ammunition loading for the United States Coast Guard,
and provides afloat firefighting capability and standby tug services.

The Mainside area lies in the outer Coastal Plain, approximately ten miles inland from the Atlantic
Ocean. The Mainside area is relatively flat, with elevations ranging from approximately 100 to 300
feet above mean sea level (MSL). The most significant topographic relief within the Mainside area'
is Hominy Hills, a northeast-southwest-trending group of low hills located near the center of the
station.

Building S-186 (Old Pesticide Shop) located on the Mainside area, north of the intersection of
Esperance and Macassar Roads served as the pesticide shop for the Mainside area. Two soil
samples, one surface soil (0-0.5 ft. BGS) and one hand augured subsurface soil (1-2 ft. BGS),
were collected north of Building S-186 in August 1995. Pesticides were detected in both of these
samples, with the surface soil sample having much higher concentrations (390-140,000 ug/kg)
than the subsurface sample (0.13-47 ug/kg). The pesticides detected in both samples included,
Heptachlor, Aldrin, Dieldrin, 4,4'-DDD, 4,4'-DDT, alpha-Chlordane, and gamma-Chlordane.

RESULTS OF SCREENING SAMPLING AND ANALYSIS AT THE OLD PESTICIDE SHOP

Screening sampling was conducted at the Old Pesticide Shop on January 29, 1998. The
objectives of the screening sampling and analysis (S&A) program was to determine if operations
at the building had resulted in releases which had contaminated the building or surrounding area
with organochlorine or organophosphorous pesticides.

The sampling was conducted in accordance with a sampling plan developed by Brown & Root
Environmental following the New Jersey Department of Environmental Protection (NJDEP) Field
Sampling Procedures Manual dated May 1992 and Brown & Root Environmental sampling
standard operating procedures (SOPs). The following samples were obtained.

• Four wipe samples of interior wall surfaces from the Old Pesticide Shop
• Four core samples of concrete from the pad located in front of the Old Pesticide Shop
• Nine composite samples of surface soils surrounding the Old Pesticide Shop
• One sediment sample from the septic tank servicing the Old Pesticide Shop

All samples were analyzed for the full suite of Appendix IX Organochlorine Pesticides by EPA
method SW-846 8081A and Appendix IX Organophosphorous pesticides by EPA Method SW-846
8141A.

A report on the results of the screening sampling dated March 11, 1998 stated the follOWing
conclusions regarding the soil at the Old Pesticides Shop:
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The vertical and horizontal extent of organochlorine pesticide contamination should be further
delineated. Additional surface and subsurface soils samples should be collected and analyzed for
RCRA Appendix IX organochlorine pesticides. Near subsurface (one foot and three foot) soil
samples should be taken to determine if any organochlorine pesticides have migrated to the
subsurface. Subsurface samples could be limited to one foot and three foot depths because
organochlorine pesticides are generally not mobile in soil. Therefore, little, if any, migration of
organochlorine pesticides, found in surface soils, to subsurface soils is expected.

RESULTS OF DELINEATION SOIL SAMPLING AT OLD PESTICIDE SHOP

Sampling of surface and subsurface soils was conducted at the Old Pesticide Shop on April 21
and 22, 1998. Twenty-three soil locations at the Old Pesticide Shop were sampled at three
different depths (surface, and one- and three-feet below ground surface). Attachment 1 contains
the report of field sampling activities. All samples. were analyzed for chlorinated organic
pesticides by SW 846 8081A. Table 1 contains a summary of all positive detections. Included in
Table 1 is a comparison to Region III industrial and residential soil standards for pesticides.
Information is also included in Table 1 on concentrations of chlordane and heptachlor, which if
completely leached, could result in the soil being classified as hazardous waste for disposal
purposes.

Chlordane and 4,4'-00T were the most prevalent pesticides found. Chlordane was found in 20 out
of 23 surface soil samples. In eight 8 samples the Region III risk based standard for chlordane in
industrial soil was exceeded. One surface soil sample exceeded the Region III chlordane
standard for residential soil but was below the industrial standard. Chlordane concentrations
decreased with depth. At the 1-foot and 3-foot levels, only 1 sample exceeded Region III
industrial soil standards.

4,4'-00T was found in 13 of 23 surface soil samples. In two surface soil samples the Region III
industrial soil standard for 4,4'-00T was exceeded. Concentrations in the subsurface soils did not
exceed the Region III industrial standard.

4,4'-000 and 4,4'-00E were detected in several surface soil samples but in all cases in
concentrations were well below the Region III industrial soil standards. Both compounds were
found to a lesser extent in subsurface soils.

Beta-BHC was found in one surface sample at a low concentration (4 ug/kg) and was not detected
in the subsurface. Heptachlor epoxide was found in two surface and one subsurface soil sample
at low concentrations relative to the concentrations of other detected organochlorine pesticides.

Figure 1 shows the location of each of the 23 sampling points and the positive results for each of
the three soil depths sampled at each point for 4,4'-000, 4,4-00E, 4,4'-00T and chlordane, the
four most prevalent pesticides. Attachment 2 contains the analytical data summary.

n:\data\bbre919\files\earle\pest-delin



I
I
I
'11

I:
,I
I
j

I,
I
I
I,
:1
I,
'I
I.
,I
'1
.1

TABLE 1

SUMMARY OF POSITIVE PESTICIDE DETECTIONS
OLD PESTICIDE SHOP

NWS EARLE
EARLE, NEW JERSEY

PAGE 1 OF 2

HEPTACHLOR
SAMPLE 10 4,4'.000 4,4'-DDE 4,4'.oDT CHLORDANE BETA-BHC EPOXIDE

. S iI R sidential 2700 1900 1900 1800'11 140
S i1lndustrial 24000 17000 17000 16000'11 1300121

R8-DATE
55-10 ..

... .....
55-10-DUP

.. ....

58-10-01 450
58-10-03 4
55-11 19 150 850 330
58 -11-01
58-11-03
55-12 ..

58-12-01 1200(1)

58-12-03 250
55-13 1500 360 r:r:i::::::ij2Obo 720(1)

58-13-01 50 9 510 23
58-13-03 3 8 4
55-14 49 320 360 180
58-14-01 2 2 4
58-14-01 DUP 3 3
58-14-03
55-15 290 1000 1700~
58-15-01 32 41 130
58-15-03 2
55-16 90 99
58-16-01 26 28
58-16-03 2 2
55-17 160 200
58-17-01
58-17-03
55-18
58-18-01 ·1200(1)

58-18-03

S8-18-03 DUP ..

55-19
58-19-01 320
58-19-03 3 56 3
55-20 17 29 430 6
58-20-01 20
58-20-03 4

55-21 17 680(1) 24
58-21-01 17
58-21-03
58-21-03 DUP

~
55-22
58-22-01
58-22-03 300
55-23 I 1300ll

/



140

HEPTACHLOR
EPOXIDEBETA-BHC

5 -+ --1
28

650

160001'1

CHLORDANE

580

3 20
59

420 590

710

58

SUMMARY OF POSITIVE PESTICIDE DETECTIONS
OLD PESTICIDE SHOP

NWS EARLE
EARLE, NEW JERSEY

PAGE 2 OF 2

SAMPLE 10 4,4'.000 4,4'.oDE 4,4'.oDT

S i1lndustrial 24000 17000 17000
58-23-01 2 53

58-26-01

58-25-03 180
55-26

S iI Residential 2700 1900 1900

58-25-01 180

55-28

55-27
58-27-01

58-26-03

58-27-03

58-32-01

58-31-03

58-32-03

55-32

58-25-01 CUP 120

58-29-03 6 9 19

TABLE 1

58-29-03 CUP 15 35 77

n:\datalbbre862\earle\pestdlin-x1s

All results in microgramslkilogram (uglkg)
j;:J::!{j:::::r:::::::);::rt:::::::!:):)t:::::::):::::m:m:::::):::::::):::J):: =- Exceeds Region III residential soil standard

=- Exceeds Region III industrial soil standard

1 - Exceeds 20 X TC level of 30 ugll
2 - Exceeds 20 X TC IeYeI of 8 ugII

58-30-03 4 9 13

58-29-01 55 77 200
55-29 8 16 73

58-30-01 200 840 210

58-28-03 5 9

55-26RE

58-23-03 10

55-24 __
~5~5"';-2:-4--:C~U-P:-----+-----+------lI.-_-- ~------l~------t

58-24-01 180

~5...;;.5_-3;;..;1-----+----+__--__+--......;1=2 170 -+ ---1

58-31-01

58-24-03 ....8 2t--------o+----+------I---- i-----+--------155-25
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FIELD TRIP REPORT
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FIELD TRIP REPORT

FOR

DELINEATION SAMPLING at the OLD PESTICIDE SHOP and
SCREENING SAMPLING at the OLD PRECIOUS METALS

RECOVERY FACILITY at NWS EARLE
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1.0 OLD PESTICIDE SHOP

1.1 Introduction

The primary objective of the additional sampling at the Old Pesticide Shop was to further

delineate the contamination found during the screening sampling and analysis. In order to

accomplish this objective additional sampling and analysis for chlorinated pesticides was

conducted. The additional sampling consisted of collecting surface and subsurface soils,

surrounding the building, at 23 different locations and from three depths (surface, one foot

below ground surface, and three feet below ground surface). All samples were analyzed for

chlorinated pesticides. The results of the additional sampling and analysis will be used as the

basis for determining the potential extent of pesticide contamination.

1.2 Surface soil sampling.

On April 20 and 21, 1998, 25 surface soil samples (including wo duplicates) were collected at

the Old Pesticide Shop. The locations were based upon the previous sampling event results

and were selected in the field. The locations were spaced evenly at 7.5-foot by 15 to 20-foot

spaces throughout the southern side of the site and 10 foot by 15 foot spaces throughout the

northern side of the site.

The soil samples were collected according to NJDEP Field Sampling Procedures Manual

dated May 1992 and B&R Environmental SOP SA-1.3. Stainless steel trowels were used to

obtain the samples and were decontaminated with Liquidnox. water, methanol, and deionized

water between sample locations. The soil samples were placed directly into laboratory

supplied 8-ounce jars and stored on ice. All surface soil samples were analyzed for

chlorinated pesticides at RECRA Lab Net in University Park, Illinois.

The surface soils generally consisted of grayish-dark brown silty fine grained sand with some

organics. No elevated Photo Ionization Detector (PID) readings were observed or noted in the

surface soils.

1.3 Subsurface soil sampling
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On April 20 and 21. 1998, 25 subsurface soil sampies (including TWO duplicates) were

collected from a depth of 1-foot below ground surface (bgs) and 26 subsurface soil samples

(inclUding three duplicates) were collected from a depth of 3-feet bgs at the Old Pesticide

Shop. The location of each subsurface soil sample corresponded with the same location as

the surface soil sample.

A stainless steel hand auger and trowel were used to obtain the samples and were

decontaminated with Liquidnox, water, methanol, and deionized water between sample

locations. The soil samples were placed directly into laboratory supplied 8-ounce jars and

stored on ice. All subsurface soil samples were analyzed for chlorinated pesticides at RECRA

Lab Net in University Park. Illinois.

The subsurface soils at 1-foot bgs generally consisted of a dark grayish brown to grayish tan
.

.

silty fine grained sand or an olive green clayey fine grained sand with some silt. Elevated PIO

readings were observed and noted at locations 25,26.28. and 29. These PIO readings

ranged between 1.0 PPM to 6.0 PPM. There were sweet aromatic odors observed at these

same locations.

The subsurface soils at 3-feet bgs generally consisted of tan, orange-tan. or grayish brown

silty fine grained sand with some subround pebbles. Elevated PIO readings were observed

and noted at locations 25. 26. and 29. These PIO readings ranged between 1.2 PPM and

10.8 PPM. There were sweet aromatic odors observed at these same locations.

The hand auger soil borings were backfilled with the soil cuttings that were removed from each

location.

2.0 Old Precious Metals Recovery Facility

2.1 Introduction

The primary objective of the sampling at the Precious Metals Recovery Facility was to determine

if operations had resulted in contamination of the building interior or exterior structures, of the

soil immediately surrounding the building, or of the drainage ditch located east and south of the

building complex. In order to accomplish this objective a screening sampling and analysis for

Target Analyte List Metals was conducted. The screening sampling consisted of wipe
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SOIL DATA
RECRA LABNET - CHICAGO
SDG: U04346,
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Page

SAMPLE NUMBER: 186-DUP-OJ 186-DUP-02 186-SB-10-01 186-SB-10-03
SAMPLE DATE: 04/20/98 04120/98 04120/98 04120/98
LABORATORY 10: 9804G346-oo4 9804G346-014 9804G346-oo2 9804G346-003
aC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 87,8% 89.4 % . 85.2% 91,1 %

UNITS: UG/KG UG/KG UG/KG UG/KG

FIELD DUPLICATE OF:

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

PESTICIDES/PCBs

44'-000 1900 U 1.8 U 38 U 1,8 U

44'-DDE 1900 U 2.9 38 U 1.8 U

44'-DDT 1200 J 2.5 38 U 1.8 U

ALDRIN 940 U 0,90 U 19 U 0,90 lJ

ALPHA-BHC 940 U 0,90 U 19 U 0,90 U

BETA-BHC 940 U 0,90 U 19 U 0,90 U

CHLORDANE 31000 3.6 U 450 3.6

DELTA-BHC 940 U 0.90 U 19 U 0,90 U

DIELDRIN 1900 U 1,8 U 38 U 1.8 U

ENDOSULFAN I 940 U 0,90 U 19 U 0.90 U

ENDOSULFAN II 1900 U 1,8 U 38 U 1.8 U

ENDOSULFAN SULFATE 1900 U 1.8 U 38 U 1.8 U

ENDRIN 1900 U 1.8 U 38 U 1,8 U

ENDRIN ALDEHYDE 1900 U 1.8 U 38 U 1.8 U

ENDRIN KETONE 1900 U 1,8 U 38 U 1,8 U

GAMMA-BHC (LiNDANEl 940 U 0.90 U 19 U 0,90 U

HEPTACHLOR 940 U 0,90 U 19 U 0,90 U

HEPTACHLOR EPOXIDE 940 U 0.90 U 19 U 0,90 U

METHOXYCHLOR 9400 U 9,0 U 190 U 9.0 U

TOXAPHENE 19000 U 18 U 380 U 18 U
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RECRA LABNET - CHICAGO
SDG: U04346
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Page 2

SAMPLE NUMBER: '86-SB-"-0' 186-SB-11-03 186-SB-12-01 186-SB-12-03
SAMPLE DATE: 04120/98 04120198 04120198 04120198
LABORATORY 10: 9804G346-007 9804G346-OO5 9804G346-009 9804G346-010
aC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 90.1 % 92.9% 89.0% 94.8%

UNITS: UG/KG UG/KG UG/KG UG/KG

FIELD DUPLICATE OF:

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE
PESTICIDES/PCBs
44'-000 1.8 U 1.8 U 93 U 17 U

44'-DDE 1.8 U 1.8 U 93 U 17 U

44'-DDT 1.8 U 1.8 U 93 U 17 U

ALDRIN 0.92 U 0.88 U 46 U 8.7 U

ALPHA-BHC 0.92 U 0.88 U 46 U 8.7 U

BETA-BHC 0.92 U 0.88 U 46 U 8.7 U

CHLORDANE 3.7 U 3.5 U 1200 250

DELTA·BHC 0.92 U 0.88 U 46 U 8.7 U

DIELDRIN 1.8 U 1.8 U 93 U 17 U

ENDOSULFAN I 0.92 U 0.88 U 46 U 8.7 U

ENDOSULFAN II 1.8 U 1.8 U 93 U 17 U

ENDOSULFAN SULFATE 1.8 U 1.8 U 93 U 17 U

ENDRIN 1.8 U 1.8 U 93 U 17 U

ENDRIN ALDEHYDE 1.8 U 1.8 U 93 U 17 U

ENDRIN KETONE 1.8 (U 1.8 U 93 U 17 U

GAMMA-BHC (LINDANE) 0.92 U 0.88 U 46 U 8.7 U

HEPTACHLOR 0.92 U 0.88 U 46 U 8.7 U

HEPTACHLOR EPOXIDE 0.92 U 0.88 U 46 U 8.7 U

METHOXYCHLOR 9.2 U 8.8 U 460 U 87 U

TOXAPHENE 18 U 18 U 930 U 170 U
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SAMPLE NUMBER: 186-SB-13-01 186-SB-13-01 RE 186-SB-13-03 186-SB-14-01
SAMPLE DATE: 04/20/98 04/20/98 04/20/98 04120/98
LABORATORY 10: 9804G346-012 9804G346-012 9804G346-013 9804G346·016
aC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 90.9% 90.9% 93.5% 91.9%

UNITS: UG/KG UG/KG UG/KG UG/KG
FIELD DUPLICATE OF:

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

PESTICIDES/PCBs

44'-000 50 18 U 3.2 1.8 U

44'-DDE 9.0 18 U 1.8 U 1.8

44'-DDT 510 500 7.8 1.8

ALDRIN 4.5 U 9.0 U 0.88 U 0.90 U

ALPHA-BHC 4.5 U 9.0 U 0.88 U 0.90 U

BETA-BHC 4.5 U 9.0 U 0.88 U 3.6

CHLORDANE 23 36 U 4.4 3.6 U

DELTA-BHC 4.5 U 9.0 U 0.88 U 0.90 . U

DIELDRIN 9.0 U 18 U 1.8 U 1.8 U

ENDOSULFAN I 4.5 U 9.0 U 0.88 U 0.90 U

ENDOSULFAN II 9.0 U 18 U 1.8 U 1.8 U

ENDOSULFAN SULFATE 9.0 U 18 U 1.8 U 1.8 U

ENDRIN 9.0 U 18 U 1.8 U 1.8 U
- ----...

ENDRIN ALDEHYDE 9.0 U 18 U 1.8 U 1.8 U

ENDRIN KETONE 9.0 U 18 U 1.8 U 1.8 U

GAMMA-BHC (LINDANE) 4.5 U 9.0 U 0.88' U 0.90 U

HEPTACHLOR 4.5 U 9.0 U 0.88 U 0.90 U

HEPTACHLOR EPOXIDE 4.5 U 9.0 U 0.88 U 0.90 U

METHOXYCHLOR 45 U 90 U 8.8 U 9.0 U

TOXAPHENE 90 U 180 U 18 U 18 U
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SOIL DATA Pa e 4
RECRA LABNET - CHICAGO 9

SDG: U04346

SAMPLE NUMBER: 186-SB-14-03 186-SB-15-01 186-SB-15-03 186-55-10
SAMPLE DATE: 04120/98 04/20/98 04120198 04120/98
LASORATORY 10: 9804G346-017 9804G346-019 9804G346-020 9804G346-OO1
aC_.TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 92.9% 89.7% 94.6% 90.2%

UNITS: UG/KG UG/KG UG/KG UG/KG

FIELD DUPLICATE OF:
- -

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

PESTICIDES/PCBs

44'-000 1.8 U 16 U 1.8 U 1800 U

44'-DDE 1.8 U 32 1.4 J 1800 U

·44'-DDT 1.8 U 41 2.1 1800 U

ALDRIN 0.89 U 9.2 U 0.66 U 910 U

ALPHA-BHC 0.89 U 9.2 U 0.68 U 910 U

BETA-BHC 0.89 U· 9.2 U 0.88 U 910 U

CHLORDANE 3.6 U 130 3.5 U 31000

DElTA-BHC 0.89 U 9.2 U 0.88 U 910 U

DIELDRIN 1.8 U 18 U 1.8 U 1800 U

ENDOSULFAN I 0.89 U 9.2 U 0.86 U 910 U

ENDOSULFAN II 1.8 U 16 U 1.8 U 1800 U

ENDOSULFAN SULFATE 1.8 U 18 U 1.8 U 1800 U

ENDRIN 1.8 U 16 U 1.8 U 1800 U

ENDRIN ALDEHYDE 1.8 U 16 U 1.8 U 1800 U

ENDRIN KETONE 1.8 U 18 U 1.8 U 1600 U

GAMMA-SHC CLiNDANE} 0.89 U 9.2 U 0.88 U 910 U

HEPTACHLOR 0.89 U 9.2 U 0.68 U 910 U

HEPTACHLOR EPOXIDE 0.89 U 9.2 U 0.88 U 910 U

METHOXYCHLOR 6.9 U 92 U 8.8 U 9100 U

TOXAPHENE 18 U 180 U 16 U 16000 U
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SOIL DATA Page 5
RECRA LABNET - CHICAGO
SDG: U04346

SAMPLE NUMBER: 186-SS-11 186-SS-12 186-SS-13 186-SS-13RE
SAMPLE DATE: 04/20/98 04120/98 04120198 04120/98
LABORATORY 10: 9804G346-oo6 9804G346-OO8 9804G346-011 9804G346-011
aC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 91.4% 89.3% 92.3% 92.3%

UNITS: UG/KG UG/KG UG/KG UG/KG
FIELD DUPLICATE OF:

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

PESTICIDES/PCBs

44'-000 19 18000 U 1500 890 U

44'-DDE 150 18000 U 360 890 U

44'-DDT 850 18000 U 12000 13000

ALDRIN 18 U 9100 U 89 U 450 U

ALPHA-BHC 18 U 9100 U 89 U 450 U

BETA-BHC 18 U 9100 U 89 U 450 U

CHLORDANE 330 200000 720 1800 U

DELTA-BHC 18 U 9100 U 89 U 450 U

DIELDRIN 36 U 18000 U 180 U 890 U

ENDOSULFAN I 18 U 9100 U 89 U 450 U

ENDOSULFAN II 36 U 18000 . U 180 U 890 U

ENDOSULFAN SULFATE 36 U 18000 U 180 U 890 U

ENDRIN 36 U 18000 U 180 U 890 U

ENDRIN ALDEHYDE 36 U 18000 U 180 U 890 U

ENDRIN KETONE 36 U 18000 U 180 U 890 U

GAMMA-SHC (LINDANE) 18 U 9100 U 89 U 450 U

HEPTACHLOR . 18 U 9100 U 89 U 450 U

HEPTACHLOR EPOXIDE 18 U 9100 U 89 U 450 U

METHOXYCHLOR 180 U 91000 U 890 U 4500 U

TOXAPHENE 360 U ooסס18 U 1800 U 8900 U
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SDG: U04346

- - - - - - - - - - - -
Page
- -

6

SAMPLE NUMBER: 186-55-14 186-SS-15
SAMPLE DATE: 04120/98 04120/98 / I I I
LABORATORY 10: 9804G346-015 9804G346-C18
QC_TYPE: NORMAL NORMAL
% SOLIDS: 84.1 % 78.8% 100.0 % 100.0 %

UNITS: UG/KG UG/KG
FIELD DUPLICATE OF:

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODe

PESTICIDES/PCBs

44'-000· 49 290

44'-DDE 320 1000

44'-DDT 360 1700

ALDRIN 9.8 U 100 U

ALPHA-BHC 9.8 U 100 U

BETA-BHC 9.8 U 100 U

CHLORDANE 180 2600

DELTA-BHC 9.8 U 100 U

DIELDRIN 20 U 210 U

ENDOSULFAN I 9.8 U 100 U

ENDOSULFAN II 20 U 210 U

ENDOSULFAN SULFATE 20 U 210 U

ENDRIN 20 U 210 U

ENDRIN ALDEHYDE 20 U 210 U

ENDRIN KETONE 20 U 210 U

GAMMA-BHC (LINDANE) 9.8 U 100 U

HEPTACHLOR 9.8 U 100 U

HEPTACHLOR EPOXIDE 9.8 U 100 U

METHOXYCHLOR 98 U 1000 U

TOXAPHENE 200 U 2100 U
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SOIL DATA Pa e
RECRA LABNET - CHICAGO 9

SDG: U04347

SAMPLE NUMBER: 186-DUP-03 186-SB-16-01 186-SB-16-03 186-SB-17-01
SAMPLE DATE: 04/20/98 04/20/98 04120/98 04/20/98
LABORATORY 10: 9804G347-007 9804G347-002 9804G347-003 9804G347-005
aC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 91.5% 83.9% 93.0% 92.5%

UNITS: UG/KG UG/KG UG/KG UG/KG
FIELD DUPLICATE OF:

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

PESTICIDES/PCBs

44'-000 . 1800 U 1.9 U 1.8 U 1.8 U

44'-DDE 1800 U 26 1.8 1.8 U

44'-DDT 1800 U 28 1.8 1.8 U

ALDRIN 900 U 0.97 U 0.88 U 0.89 U

ALPHA-BHC 900 U 0.97 U 0.88 U 0.89 U

BETA-BHC 900 U 0.97 U 0.88 U 0.89 U

CHLORDANE 25000 3.9 U 35 U 3.6 U

DELTA-BHC 900 U 0.97 U 0.88 U 0.89 U

DIELDRIN 1800 U 1.9 U 1.8 U 1.8 U

ENDOSULFAN I 900 U 0.97 U 0.88 U 0.89 U

ENDOSULFAN II 1800 U 1.9 U 1.8 U 1.8 U

ENDOSULFAN SULFATE 1800 U 1.9 U 1.8 U 1.8 U

ENDRIN 1800 U 1.9 U 1.8 U 1.8 U

ENDRIN ALDEHYDE 1800 U 1.9 U 1.8 U 1.8 U

ENORIN KETONE 1800 U 1.9 U 1.8 U 1.8 U

GAMMA-BHC (LINDANE) 900 U 0.97 U 0.88 U 0.89 U

HEPTACHLOR 900 U 0.97 U 0.88 U 0.89 U

HEPTACHLOR EPOXIDE 900 U 0.97 U 0.88 U 0.89 U

METHOXYCHLOR 9000 U 9.7 U 8.8 U 8.9 U

TOXAPHENE 18000 U 19 U 18 U 18 U
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SOIL DATA 2
RECRA LABNET - CHICAGO Page

SDG: U04347

SAMPLE NUMBER: 166-SB-17-03 166-SB-16-01 166-SB-16-03 166-SB-19-01
SAMPLE DATE: 04120/96 04120/96 04120196 04120196
LABORATORY 10: 9604G347-006 9604G347-009 9804G347-010 9804G347-012
aC_TYPE: NORMAL . NORMAL NORMAL NORMAL
% SOLIDS: 90.6% 90.2% 66.1 % 94.7%

UNITS: UG/KG UG/KG UG/KG UG/KG

FIELD DUPLICATE OF:

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

PESTICIDESIPCBs

44'·000 1.6 U 90 U 940 U 6.7 U

44'·DDE 1.6 U 90 U 940 U 6.7 U

44'-DDT 1.6 U 90 U 940 U 6.7 U

ALDRIN 0.91 U 45 U 470 U 4.4 U

ALPHA·BHC 0.91 U 45 U 470 U 4.4 U

BETA-BHC 0.91 U 45 U 470 U 4.4 U

CHLORDANE 3.6 U 1200 42000 320

DELTA·SHC 0.91 U 45 U 470 U 4.4 U

DIELDRIN 1.6 U 90 U 940 U 6.7 U

ENDOSULFAN I 0.91 U 45 U 470 U 4.4 U

ENDOSULFAN \I 1.6 U 90 U 940 U 6.7 U

ENDOSULFAN SULFATE 1.6 U 90 U 940 U 6.7 U

ENDRIN 1.6 U 90 U 940 U 6.7 U

ENDRIN ALDEHYDE 1.6 U 90 U 940 U 6.7 U

ENDRIN KETONE 1.6 U 90 U 940 U 6.7 U

GAMMA-BHC (liNDANE\ 0.91 U ·45 U 470 U 4.4 U

HEPTACHLOR 0.91 U 45 U 470 U 4.4 U

HEPTACHLOR EPOXIDE 0.91 U 45 U 470 U 4.4 U

METHOXYCHLOR 9.1 U 450 U 4700 U 44 U

TOXAPHENE 16 U 900 U 9400 U 67 U
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SAMPLE NUMBER 186-SB-19-03 186-SB-20-01 186-SB-20-03 186-SB-21-01
SAMPLE DATE: 04/20/98 04121198 04121198 04121/98
LABORATORY 10: 9804G347-013 9804G347-016 9804G347-017 9804G347-019
aC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 92.5% 94.8% 93.0% 94.3%

UNITS: UG/KG UG/KG . UG/KG UG/KG
FIELD DUPLICATE OF:

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE
PESTICIDESIPCBs

44'-000 1.6 U 1.7 U 1.8 U 1.7 U

44'-DDE 1.6 U 1.7 U 1.8 U 1.7 U

44'-DDT 1.1 J 1.7 U 1.8 U 1.7 U

ALDRIN 0.68 U 0.85 U 0.88 U 0.87 U

ALPHA-BHC 0.88 U 0.85 U 0.88 U 0.87 U

BETA-BHC 0.88 U 0.85 U 0.88 U 0.87 U

CHLORDANE 56 20 3.5 U 17

DELTA-BHC 0.88 U 0.85 U 0.88 U 0.87 U

DIELDRIN 1.8 U 1.7 U 1.8 U 1.7 U

ENDOSULFAN I 0.88 U 0.85 U 0.88 U 0.87 U

ENDOSULFAN 1\ 1.8 U 1.7 U 1.8 U 1.7 U

ENDOSULFAN SULFATE 1.8 U 1.7 U 1.8 U 1.7 U

ENDRIN 1.8 U 1.7 U 1.8 U 1.7 U

ENDRIN ALDEHYDE 1.8 U 1.7 U 1.8 U 1.7 U

ENDRIN KETONE 1.8 U 1.7 U 1.8 U 1.7 U·

GAMMA-BHC (LINDANE) 0.88 U 0.85 U 0.88 U 0.87 U

HEPTACHLOR 0.88 U 0.85 U 0.88 U 0.87 U

HEPTACHLOR EPOXIDE 3.2 0.85 U 0.88 U 0.87 U

METHOXYCHLOR 8.8 U 8.5 U 8.8 U 8.7 U

TOXAPHENE 18 U 17 U 18 U 17 U
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SAMPLE NUMBER: 186-SB-21-03 186-SS-16 186-SS-17 186-SS-18
SAMPLE DATE: 04121/98 04120198 04120/98 04/20/98
LABORATORY 10: 9804G347-020 9804G347-001 9804G347-004 9804G347-008
aC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 93.1 % 81.1 % 88.4% 90.7%

UNITS: UG/KG UG/KG UG/KG UG/KG

FIELD DUPLICATE OF:

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

PESTICIDESIPCBs

44'-000 1.8 U 10 U 18 U 1800 U

44'-DDE 1.8 U 90 160 1800 U

4,4'-DDT 1.8 U 99 200 1800 U

ALDRIN 0.88 U 5.1 U 9.3 U 920 U

ALPHA-BHC 0.88 U 5.1 U 9.3 U 920 U

BETA-BHC 0.88 U 5.1 U 9.3 U 920 U

CHLORDANE 3.5 U 20 U 37 U 18()()()()

DELTA-BHC 0.88 U 5.1 U 9.3 U 920 U

DIELDRIN 1.8 U 10 U 18 U 1800 U

ENDOSULFAN I 0.88 U 5.1 U 9.3 U 920 U

ENDOSULFAN II 1.8 U 10 U 18 U 1800 U

ENDOSULFAN SULFATE 1.8 U 10 U 18 U 1800 U

ENDRIN 1.8 U 10 U 18 U 1800 U

ENDRIN ALDEHYDE 1.8 U 10 U 18 U 1800 U

ENDRIN KETONE 1.8 U 10 U 18 U 1800 U

GAMMA-SHe (LINDANE) 0.88 U 5.1 U 9.3 U 920 U

HEPTACHLOR 0.88 U 5.1 U 9.3 U 920 U

HEPTACHLOR EPOXIDE 0.88 U 5.1 U 9.3 U 920 U

METHOXYCHLOR 8.8 U 51 U 93 U 9200 U

TOXAPHENE 18 U 100 U 180 U 18000 U
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SAMPLE NUMBER: 186-SS-19 186-SS-20 186-SS-21
SAMPLE DATE: 04120/98 04121198 04121198 1 1
LABORATORY 10: 9804G347-011 9804G347-015 9804G347-018
QC_TYPE: NORMAL NORMAL NORMAL
% SOLIDS: 91.5 % 92.1 % 93.7% 100.0%

UNITS: UG/KG UG/KG UGlKG

FIELD DUPLICATE OF:

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

PESTlCIDESIPCBs

44'-000 900 U 18 U 17 U

44'-DDE 900 U 17 17 U

44'-DDT 900 U 29 17

ALDRIN 450 U 9.0 U 8.7 U

• ALPHA-BHC 450 U 9.0 U 8.7 U

BETA-BHC 450 U 9.0 U 8.7 U

CHLORDANE 6600 430 680

DELTA-BHC 450 U 9.0 U 8.7 U

DIELDRIN 900 U 18 U 17 U

ENDOSULFAN I 450 U 9.0 U 8.7 U

ENDOSULFAN II 900 U 18 U 17 U

ENDOSULFAN SULFATE 900 U 18 U 17 U

ENDRIN 900 U 18 U 17 U

ENDRIN ALDEHYDE 900 U 18 U 17 U

ENORIN KETONE 900 U 18 U 17 U

GAMMA-BHC (LINDANE) 450 U 9.0 U 8.7 U

HEPTACHLOR 450 U 9.0 U 8.7 U

HEPTACHLOR EPOXIDE 450 U 6.1 24

METHOXYCHLOR 4500 U 90 U 87 U

TOXAPHENE 9000 U 180 U 170 U
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SAMPLE NUMBER: 166-DUP-04 166-DUP-OS 166-DUP-06 166-SB-22-01
SAMPLE DATE: 04121196 04/21/96 04121/96 04121/96
LABORATORY 10: 9604G376-001 9604G376-007 9604G376-017 9604G376-003
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 92.6% 90.6% 92.9% 93.4 %

UNITS: UG/KG UG/KG UG/KG UG/KG

FIELD DUPLICATE OF:

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE
PESTICIDESIPCBs
44'-000 1.6 U 1600 U 16 U 680 U

44'-DDE 1.6 U 1600 U 16 U 660 U

44'-DDT 1.6 U 1600 U 16 U 680 U

ALDRIN 0.66 U 910 U 6.6 U 440 U

ALPHA·BHe 0.66 u 910 U 6.8 U 440 U

BETA-BHC 0.66 U 910 U 6.6 U 440 U

CHLORDANE 14 32000 120 16000

DELTA-BHC 0.66 U 910 U 6.6 U 440 U

DIELDRIN 1.6 U 1600 U 16 U 660 U

ENDOSULFAN I 0.66 U 910 U 6.6 U 440 U

ENDOSULFAN II 1.6 U 1600 U 16 U 660 U

ENDOSULFAN SULFATE 1.6 U 1600 U 16 U 660 U

ENDRtN 1.6 U 1600 U 16 U 660 U

ENDRIN ALDEHYDE 1.6 U 1600 U 16 U 660 U

ENDRIN KETONE 1.6 U 1600 U 16 U 660 U

GAMMA-BHC (LINDANE) 0.66 U 910 U 6.6 U 440 U

HEPTACHLOR 0.66 U 910 U 6.6 U 440 U

HEPTACHLOR EPOXIDE 0.66 U 910 U 6.6 U 440 U

METHOXYCHLOR 8.8 U 9100 U 66 U 4400 U

TOXAPHENE 16 U 16000 U 160 U 6600 U
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SAMPLE NUMBER: 186-SB-22-03 186-SB-23-01 186-SB-23-03 186-SB-24-01
SAMPLE DATE: 04/21/98 04121198 04121/98 04/21/98
LABORATORY 10: 9804G376-004 9804G376-o12 9804G376-013 9804G376-014
QC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 93.6% 94.0% 91.5% 93.0%

UNITS: UG/KG UG/KG UG/KG UG/KG

FIELD DUPLICATE OF:

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

PESTICIDES/PCBs

44'-000 35 U 1.7 U 1.8 U 18 U

44'-DDE 35 U 1.7 U 1.8 U 18 U

44'-DDT 35 U 1.8 1.4 J 18 U

ALDRIN 17 U 0.87 U 0.90 U 8.8 U

ALPHA-BHC 17 U 0.87 U 0.90 U 8.8 U

BETA-BHe 17 U 0.87 U 0.90 U 8.8 U

CHLORDANE 300 53 9.7 180

DELTA-BHC 17 U 0.87 U 0.90 U 8.8 U

DIELDRIN 35 U 1.7 U 1.8 U 18 U

ENDOSULFAN I 17 U 0.87 U 0.90 U 8.8 U

ENDOSULFAN II 35 U 1.7 U 1.8 U 18 U

ENDOSULFAN SULFATE 35 U 1.7 U 1.8 U 18 U

ENDRIN 35 U 1.7 U 1.8 U 18 U

ENDRIN ALDEHYDE 35 U 1.7 U 1.8 U 18 U

ENDRIN KETONE 35 U 1.7 U 1.8 U 18 U

GAMMA-BHC tLiNDANE\ 17 U 0.87 U 0.90 U 8.8 U

HEPTACHLOR 17 U 0.87 U 0.90 U 8.8 U

HEPTACHLOR EPOXIDE 17 U 0.87 U 0.90 U 8.8 U

METHOXYCHLOR 170 U 8.7 U 9.0 U 88 U

TOXAPHENE 350 U 17 U 18 U 180 U
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SAMPLE NUMBER: 186-SB-24-03 186-SB-25-01 186-SB-25-03 186-SB-26-01
SAMPLE DATE: 04121/98 04121198 04121198 04121/98
LABORATORY ID: 9804G376-015 9804G376-016 9804G376-016 9804G376-019
aC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 87.3% 92.2% 86.7% 92.1 %

UNITS: UG/KG UGlKG UG/KG UG/KG

FIELD DUPLICATE OF:

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

PESTICIDESIPCBs

44'-000 1.9 U 18 U 19 U 180 U

44'-DDE 1.9 U 18 U 19 U 340

44'-DDT 1.9 U 18 U 19 ·U 6300

ALDRIN 0.95 U 8.9 U 9.3 U 89 U

ALPHA-BHC 0.95 U 8.9 U 93 U 89 U

BETA-SHC 0.95 U 8.9 U 9.3 U . 89 U

CHLORDANE 28 180 180 360 U

DELTA-BHC 0.95 U 8.9 U 9.3 U 89 U

DIELDRIN 1.9 U 18· U 19 U 180 U

ENDOSULFAN I 0.95 U 8.9 U 9.3 U 89 U

ENDOSULFAN II 1.9 U 18 U 19 U 180 U

ENDOSULFAN SULFATE 1.9 U 18 U 19 U 180 U

ENDRIN 1.9 U 18 U 19 U 180 U
-

ENORIN ALDEHYDE 1.9 U 18 U 19 U 180 U

ENORIN KETONE 1.9 U 18 U 19 U 180 U

GAMMA-BHC (LINDANE) 0.95 U 8.9 U 9.3 U 89 U

HEPTACHLOR 0.95 U 8.9 U 9.3 U 89 U

HEPTACHLOR EPOXIDE 1.5 8.9 U 9.3 U 89 U

METHOXYCHLOR 9.5 U 89 U 93 U 890 U

TOXAPHENE 19 U 180 U 190 U 1800 U
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5AMPLE NUMBER: 186-5B-26-01 RE 186-5B-26.o3 1B6-SB-26-03RE 186-5S-22
SAMPLE DATE: 04121/98 04121198 04121198 04/21/98
LABORATORY 10: 9804G376-019 9804G376.o20 9804G376.o20 9804G376-oo2
aC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 92.1 % 88.8% 88.8% 92.2%

UNITS: UG/KG UG/KG UG/KG UG/KG

FiElD DUPLICATE OF:

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE
PESTICIDES/PCBs
44'-000 360 U 18 U 37 U 18000 U

44'-DDE 360 U 420 37 U 18000 U

44'-DDT 6500 590 570 18000 U

ALDRIN 180 U 9.2 U 18 U 8900 U

ALPHA-BHC 180 U 9.2 U 18 U 8900 U

BETA-BHC 180 U 9.2 U 18 U 8900 U

CHLORDANE 710 U 37 U 73 U 170000

DELTA-BHC 180 U 9.2 U 18 U 8900 U

DiElDRIN 360 U 18 U 37 U 18000 U

ENDOSULFAN I 180 U 9.2 U 18 U 8900 U

ENDOSULFAN II 360 U 18 U 37 U 18000 U

ENDOSULFAN SULFATE 360 U 18 U 37 U 18000 U

ENDRIN 360 U 18 U 37 U 18000 U

ENDRIN ALDEHYDE 360 U 18 U 37 U 18000 U

ENDRIN KETONE 360 U 18 U 37 U 18000 U

GAMMA-BHe (LINDANE) 180 U 9.2 U 18 U 8900 U

HEPTACHLOR 180 U 9.2 U 18 U 8900 U

HEPTACHLOR EPOXIDE 180 U 9.2 U 18 U 8900 U

METHOXYCHLOR 1800 U 92 U 180 U 89000 U

TOXAPHENE 3600 U 180 U 370 U ooסס18 U
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SAMPLE NUMBER: 186-55-23 186-SS-24 186-SS-25 186-SS-26
SAMPLE DATE: 04121/98 04/21/98 04121198 04/21/98
LABORATORY 10: 9804G376-005 9804G376-006 9804G376-008 9804G376-oo9
aC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 83.2% 90.5% 87.4% 91.0%

UNITS: UG/KG UG/KG UG/KG UG/KG

FIELD DUPLICATE OF:

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

PESTICIDES/PCBs

44'-000 98 U 1800 U 9500 U 180 U

44'-DDE 98 U 1800 U 9500 U 710

44'·DDT . 98 U 1800 U 9500 U 19000

ALDRIN 49 U 910 U 4700 U 90 U

ALPHA-BHC 49 U 910 U 4700 U 90 U

BETA-BHC 49 U 910 U 4700 U 90 U

CHLORDANE 1300 30000 34000 360 U

DELTA-BHC 49 U 910 U 4700 U 90 U

DIELDRIN 98 U 1800 U 9500 U 180 U

ENDOSULFAN I 49 U 910 U 4700 U 90 U

ENDOSULFAN II 98 U 1800 U 9500 U 180 U

ENDOSULFAN SULFATE 98 U 1800 U 9500 U 180 U

ENORIN 98 U 1800 U 9500 U 180 U

ENDRIN ALDEHYDE 98 U 1800 U 9500 U 180 U

ENDRIN KETONE 98 U 1800 U 9500 U 180 U

GAMMA-BHC (LINDANE) 49 U 910 U 4700 U 90 U

HEPTACHLOR 49 U 910 U 4700 U 90 U

HEPTACHLOR EPOXIDE 49 U 910 U 4700 U 90 U

. METHOXYCHLOR 490 U 9100 U 47000 U 900 U

TOXAPHENE 980 U 18000 U 95000 U 1800 U
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SAMPLE NUMBER: 186-SS-26RE 186-55-27 186-SS-28
SAMPLE DATE: 04121/98 04121/98 04121/98 1 1

. LABORATORY 10: 9804G376-009 9804G376-G10 9804G376-011
QC_TYPE: NORMAL NORMAL NORMAL
% SOLIDS: 91.0% 91.9% 85.0% 100.0 %

UNITS; UG/KG UG/KG UG/KG

FIELD DUPLICATE OF:

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

PESTICIDESIPCBs

44'-000 . 900 U 90 U ooסס2 U

44'-DDE 900 U 90 U ooסס2 U

44'-DDT 20000 90 U 52000

ALDRIN 450 U 45 U 9800 U

ALPHA-BHC 450 U 45 U 9800 U

BETA-BHC 450 U 45 U 9800 U

CHLORDANE 1800 U 650 140000

DELTA-BHC 450 U 45 U 9800 U

DIELDRIN 900 U 90 U ooסס2 U

ENDOSULFAN I 450 U 45 U 9800 U

ENDOSULFAN II 900 U 90 U ooסס2 U

ENDOSULFAN SULFATE 900 U 90 U ooסס2 U

ENDRIN 900 U 90 U ooסס2 U

ENDRIN ALDEHYDE 900 U 90 U ooסס2 U

ENDRIN KETONE 900 U 90 U ooסס2 U

GAMMA-BHC (LINDANE) 450 U 45 U 9800 U

HEPTACHLOR 450 U 45 U 9800 U

HEPTACHLOR EPOXIDE 450 U 45 U 9800 U

METHOXYCHLOR 4500 U 450 U 98000 U

TOXAPHENE 9000 U 900 U ooסס20 U
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SAMPLE NUMBER: 186-DUP-07 186-SB-27'{)1 186-5B-27-03 186-5B-28-01
SAMPLE DATE: 04121/98 04/21/98 04121/98 04121198
LABORATORY 10: 9804G377-008 9804G377-oo1 9804G377-002 9804G377-003
aC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 90.5% 94.4 % 89.2% 91.6 %

UNITS: % % % %
FIELD DUPLICATE OF:

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODe

PESTICIDES/PCBs

44'-000 9.2 U 1.7 U 1.8 U 180 U

44'-DDE 15 1.7 U 1.8 U 180 U

4.4'-DDT 35 1.7 U· 1.8 U 380

ALDRIN 4.6 U 0.86 U 0.93 U 89 U

ALPHA-BHC 4.6 U 0.86 U 0.93 U 89 U

BETA·SHC 4.6 U 0.86 U 0.93 U 89 U

CHLORDANE 77 28 5.4 1900

DELTA·BHC 4.6 U 0.86 U 0.93 U 89 U

DIELDRIN 9.2 U 1.7 U 1.8 U 180 U

ENDOSULFAN I 4.6 U 0.86 U 0.93 U 89 U

ENDOSULFAN II 9.2 U 1.7 U 1.8 U 180 U

ENDOSULFAN SULFATE 9.2 U 1.7 U 1.8 U 180 U

ENDRIN 9.2 U 1.7 U 1.8 U 180 U

ENORIN ALDEHYDE 9.2 U 1.7 U 1.8 U 180 U

ENDRIN KETONE 9.2 U 1.7 U 1.8 U 180 U

GAMMA·SHC (LiNDANEl 4.6 U 0.86 U 0.93 U 89 U

HEPTACHLOR 4.6 U 0.86 U 0.93 U 89 U

HEPTACHLOR EPOXIDE 4.6 U 0.86 U 0.93 U 89 U

METHOXYCHLOR 46 U 8.6 U 9.3 U 890 U

TOXAPHENE 92 U 17 U 18 U 1800 . U



_I ~54I!11vsMLE" .'J __
SOIL DATA
RECRA LABNET - CHICAGO
SDG: U04317

--_: __._- - ----
Page 2

SAMPLE NUMBER: 186-SB-28-03 186-SB-29-01 186-SB-29-03 186-SB-30-01

SAMPLE DATE: 04121198 04121198 04121198 04121198
LABORATORY ID: 9804G377-004 9804G377-006 9804G377-007 9804G377-010

aC_TYPE: NORMAL NORMAL NORMAL NORMAL

% SOLIDS: 94.5% 89.7% 92.3% 89.7%

UNITS: % % % %

FIELD DUPLICATE OF:

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

PESTICIDES/PCBs

44'-DDD 1.8 U 3.6 U 1.8 U 91 U

44'-DDE 1.8 U 55 5.7 200

44'-DDT 4.9 77 8.6 840

ALDRIN 0.88 U 1.8 U 0.90 U 45 U

ALPHA-BHC 0.88 U 1.8 U 0.90 U 45 U

BETA-BHC 0.88 U 1.8 U 0.90 U 45 U

CHLORDANE 8.9 200 19 210

DELTA-BHC 0.88 U 1.8 U 0.90 U 45 U

DIELDRIN 1.8 U 3.6 U 1.8 U 91 U

ENDOSULFAN I 0.88 U 1.8 U 0.90 U 45 U

ENDOSULFAN \I 1.8 U 3.6 U 1.8 U 91 U

ENDOSULFAN SULFATE 1.8 U 3.6 U 1.8 U 91 U

ENDRIN 1.8 U 3.6 U 1.8 U 91 U . ._.._. ~-.

ENDRIN ALDEHYDE 1.8 U 3.6 U 1.8 U 91 U

ENDRIN KETONE 1.8 U 3.6 U 1.8 U 91 U

GAMMA-SHC ILiNDANE\ 0.88 U 1.8 U 0.90 U 45 U

HEPTACHLOR 0.88 U 1.8 U 0.90 U 45 U

HEPTACHLOR EPOXIDE 0.88 U 1.8 U 0.90 U 45 U

METHOXYCHLOR 8.8 U 18 U 9.0 U 450 U

TOXAPHENE 18 U 36 U 18 U 910 U
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SAMPLE NUMBER: 186-SB-30-03 186-SB-31-01 186-5B-31-o3 186-5B-32-01
SAMPLE DATE: 04121/98 04121/98 04121/98 04121/98

LABORATORY 10: 9804G377-011 9804G377-013 9804G377-o14 9804G377-016
aC_TYPE: NORMAL NORMAL NORMAL NORMAL
% SOLIDS: 93.0% 56.8% 91.8% 88.6%

UNITS: % % % %

FIELD DUPLICATE OF:

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

PESTICIDES/PCBs

44'-000 18 U oo0סס29 U 36 U 58

44'-DDE 3.9 2900000 U 38 59

44'-DDT 8.6 2900000 U 100 35 J

ALDRIN 0.89 U 1400000 U 18 U 19 U

ALPHA-BHC 0.89 U 1400000 U 18 U 19 U

BETA-BHC 0.89 U 1400000 U 18 U 19 U

CHLORDANE 13 75000ooo 2000 75 U

DELTA-BHC 0.89 U 1400000 U 18 U 19 U

DIELDRIN 1.8 U 2900000 U 36 U 37 U

ENDOSULFAN I 0.89 U 1400000 U 18 U 19 U

ENDOSULFAN II 1.8 U 2900000 U 36 U 37 U

ENDOSULFAN SULFATE 1.8 U 2900000 U 36 U 37 U

ENORIN 1.8 U 2900000 U 36 U 37 U

ENDRIN ALDEHYDE 1.8 U ooסס290 U 36 U 37 U

ENDRIN KETONE 1.8 U 2900000 U 36 U 37 U

GAMMA-BHC {LINDANE) 0.89 U 1400000 U 18 U 19 U

HEPTACHLOR 0.89 U 1400000 U 18 U 19 U

HEPTACHLOR EPOXIDE 0.89 U 1400000 U 18 U 19 U

METHOXYCHLOR 8.9 U 1400000O U 180 U 190 U

TOXAPHENE 18 U 2900000O U 360 U 370 U
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166-SB-32-03 166-55-29 166-55-30 186-55-31
/. 04121/96 04121/96 04121/96 04121/96

r::"<'( ID: 9604G377-017 9604G377-005 9304G377-009 9604G377-012

~p, NORMAL NORMAL NORMAL NORMAL
• % SOLIDS: 96.5% 91.3% 93.1 % 93.9%

UNITS: % % % %

FIELD DUPLICATE OF:

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL -CODE

PESTICIDES/PCBs

44'-ODO 1.7 U 1.6 U 160 U 6.6 U

44'-ODE 3.4 7.6 150 J 6.6 U

44'-DOT 1.7 U 16 350 12

ALDRIN 0.85 U 0.66 U 66 U 4.4 U

ALPHA-BHC 0.85 U 0.66 U 66 U 4.4 U

BETA·BHC 0.85 U 0.66 U 66 U 4.4 U

CHLORDANE 20 73 2700 170

DELTA-BHC 0.85 U 0.66 U 66 U 4.4 U

DIELDRIN 1.7 U 1.8 U 160 U 6.6 U

END05ULFAN I 0:85 U 0.66 U 66 U 4.4 U

END05ULFAN II 1.7 U 1.8 U 160 U 6.6 U

END05ULFAN SULFATE 1.7 U 1.6 U 160 U 6.8 U

ENDRIN 1.7 U 1.6 U 160 U 6.6 U

ENDRIN ALDEHYDE 1.7 U 1.6 U 160 U 6.8 U

ENDRIN KETONE 1.7 U 1.6 U 160 U 6.6 U

GAMMA-BHC (L1NDANE\ 0.65 U 0.66 U 66 U 4.4 U

HEPTACHLOR 0.65 U 0.66 U 66 U 4.4 U

HEPTACHLOR EPOXIDE 0.65 U 0.66 U 86 U 4.4 U

METHOXYCHLOR 8.5 U 6.6 U 660 U 44 U

TOXAPHENE 17 U 18 U 1600 U 66 U
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SAMPLE NUMBER: 186-SS-32
SAMPLE DATE: 04121/98 1 1 1 1 1 1
LABORATORY 10: 9804G377-015
QC_TYPE: NORMAL
% SOLIDS: 94.4% 100.0 % 100.0% 100.0%

UNITS: %
FIELD DUPLICATE OF:

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE

PESTlCIDESIPCBs

44'-000 17 U

44'-DDE 17 U

44'-DDT 17 U

ALDRIN 8.7 U

ALPHA-BHC 8.7 U

BETA-BHC 8.7 U

CHLORDANE 580

DELTA-BHC 8.7 U

DIELDRIN 17 U

ENDOSULFAN I 8.7 U

ENDOSULFAN II 17 U

ENDOSULFAN SULFATE 17 U

ENDRIN 17 U

ENDRIN ALDEHYDE 17 U

ENDRIN KETONE 17 U

GAMMA-BHC (LINDANE) 8.7 U

HEPTACHLOR 8.7 U

HEPTACHLOR EPOXIDE 8.7 U

METHOXYCHLOR 87 U

TOXAPHENE 170 U

J
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1.0 INTRODUCTION! PROJECT OBJECTIVES

Foster Wheeler Environmental Corporation (Foster Wheeler Environmental) was
contracted by the Northern Division, Naval Facilities Engineering Command (NORDIV)
to further delineate pesticide contamination at the former pesticide shop at the Naval
Weapons Station (NWS) Earle located in Colts Neck, NJ. This Investigative Report is
being submitted to satisfy the pre-construction submittal requirements included in
paragraph 1.2.1, Pre- and Post-Construction Documentation of the Statement of Services
for Delivery Order No. 0017, under Remedial Action ~ontract No. N62472-94-D-0398.

The project objectives included utilizing direct-push methods to collect soil samples and
groundwater samples for the laboratory analyses of pesticides. The purpose of the sample
collection was twofold. Soil samples were collected to further delineate the vertical
extent of pesticide contamination in the soils at the previously identified "hotspots".
Groundwater samples were collected at the site to determine if the groundwater was
impacted by pesticides. This work was performed under Delivery Order No. 0034 to
Navy Contract N62472-94-D-0398

2.0 PROJECT LOCATION AND DESCRIPTION

NWS-Earle is located in east-central Monmouth County in the town of Colts Neck, New
Jersey. Building S-186 (Old Pesticide Shop) is located on the Mainside portion of the
base, north of the intersection of Esperance and Macassar Roads. The building served as
the former base pesticide shop, but is no longer in service. Apparently, containers and
spraying containers were periodically rinsed out and some of the waste waters were
dumped outside the building. Figure 1 depicts the site layout.

2.1 Previous Investigations

Surface and subsurface soil samples were collected during investigation efforts in January
and April 1998. The soil samples were analyzed for chlorinated organic pesticides by
SW-846 Method 8081A. Chlordane and 4,4'-DDT were the most frequently detected
pesticides found in the soil samples. Chlordane was found in 20 out of 23 surface soil
samples; 4,4' DDT was found in 13 of 23 surface soil samples. The laboratory analyses
of soil samples collected in the area around the pesticide shop revealed chlordane (up to
200 ppm); 4,4' DDD (up to 1.S ppm); 4,4' DDE (up to 1 ppm); and 4,4' DDT (up to 12
ppm).

The previous soil sample locations are shown on Figure 1 of this report, and the
Delineation Sampling and Analysis Report from the Old Pesticide Shop is contained in
the Work Plan for Pesticide Investigation at Naval Weapons Station - Earle Colts Neck,
New Jersey issued November 30, 1998.
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2.2 Site Conditions

The Former Pesticide Shop is located in a grassy wooded area between Building C-54
and Building C-23. The shop consists ofa small brick building (25 ft. x 12 ft.) with a 15
ft. x 8 ft. concrete pad on the northwest side of the building. The Former Pesticide Shop­
sits atop a small knoll, which slopes to the northwest and north. An in-ground former
septic leach tank is located to the north of the building. The site is bounded to the east by
a paved parking area, to the northwest by -Building C-54, to the south by the ROICC
Office, and to the north by a fenced storage yard associated with Building C-54

2.2.1 Groundwater/Soil

There are no monitoring wells in the immediate area to determine depth to groundwater
and groundwater flow direction. Based on topography, and monitoring wells located
approximately 0.25 miles down gradient of the pesticide shop, the shallow groundwater
was expected to be encountered at a depth of 10 to 15 feet below grade and flow toward
the north. During investigation activities it was determined that groundwater ranged from
18 to 35 based on elevations at the sample locations.

Soils at the site are fine grained sands with some silt and minor pebbles.

3.0 SCOPE OF WORK

The objectives of this investigation were completed by utilizing a Geoprobe rig and the
necessary equipment to collect soil samples and groundwater samples. A hydropunch
attachment on the geoprobe was used to obtain groundwater samples for the laboratory
analysis of pesticides.

3.1 TASK 1 - Project PlanninWManagement

Project PlanninglManagement activities included the preparation of pre-construction
submittals, coordination ofutility requirements, mobilization to the site, and Home Office
support functions during the period of performance. The subtasks involved in Project
PlanningIManagement are described below.

3.1.1 Subtask lA - Pre-Construction Submittals

Foster Wheeler Environmental prepared and submitted the following pre-construction
documents to the Navy:

Work Plan
The Work Plan for Pesticide Investigation at Naval Weapons Station - Earle Colts Neck,
New Jersey (Work Plan) presented Foster Wheeler Environmental's approach to
executing the project, including the site description, statement of work, procurement

3
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approac~, field procedures, materials, transportation and disposal data, and sampling and
analytical requirements. The Work Plan was issued November 30, 1998.

Health and Safety Plan (HASP)
An existing HASP for previous drilling work at NWS-Earle was used for this effort.
Foster Wheeler Environmental prepared an Activity Hazard Analysis (AHA) for this
specific task included in the Work Plan.

The Activity Hazard Analysis (AHA) in Appendix B of the Work Plan was used for the
specific hazards associated with this sampling task at the pesticide shop.

Sa~lingandAna~s~Pmn~AP)

Foster Wheeler Environmental submitted the SAP for this investigation in the Work Plan
for Pesticide Investigation at Naval Weapons Station - Earle Colts Neck, New Jersey.

The SAP presented the procedures for sampling and analysis for the Geoprobe and
temporary well installation activities. The SAP specifically addressed the following
areas:

• Analytical Requirements/Sample Collection Frequency
• Responsibilities of Site Personnel

Sample Analytical Program .
• Sample Packing and Shipping
• Documentation
• Field Sampling Program
• Quality Assurance/Quality Control
• Procedures for Field Changes and Corrective Actions
• Waste RemovallRegulatory Compliance

Site-specific Standard Operating Procedures were included (Section 5 of the Work Plan)
to describe the sampling procedures. Any modifications to these SOPs due to field
conditions or other unforeseen situations were recorded in the site logbook, documented
on the appropriate Field Change Request (FCR) forms by site personnel, and approved by
the Project Manager.

3.1.2 Subtask IB - Mobilization

Mobilization consisted of contacting appropriate Navy personnel at NWS Earle to
arrange for contractor passes, and to coordinate support requirements for the geoprobe
work. A utility survey was conducted to determine all utility lines in the area. Any
subsurface utilities were located by NWS-Earle Public Works personnel. A dig permit

. was obtained prior to anygeoprobe work.

4
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3.1.3 Subtask IC - Home Office Support

Foster Wheeler Environmental's Langhorne, Pennsylvania office provided home office
support for the project duration. Home office support includes the preparation of the
required monthly progress, financial and technical reports.

3.2 TASK 2 - Permit Preparation/Submission

In accordance with the NJDEP, drilling permits were required because some Geoprobe
borings were greater than 25 feet in depth. Well permits were not required because the
hydropunch casing remained in the ground for less than 48 hours.

3.3 TASK 3 - Collection of Subsurface Soil Samples

The previous investigation at the site collected soil samples to a maximum depth of three
feet below grade. Analytical results for two of the soil samples collected at the maximum
depth revealed pesticide concentrations exceeding the EPA Region III Soil Clean-Up
Standards for pesticides. The analyses of a soil sample from boring SB-18 revealed an
exceedance of the EPA Industrial Standard for chlordane (SB-18-03 at 42,000 uglkg).
SB-18 was collected on the western side of the concrete pad adjacent the former pesticide
shop. The analyses of a soil sample from boring SB-31 revealed an exceedance of the
EPA Residential Standard for chlordane (SB-31-03 at 2,000 uglkg). SB-31 was collected
on the northern edge of the paved area, located east of the former pesticide shop.

Based on these two hot spots found during the previous investigation, additional
subsurface soil samples were collected on December 4, 1998 at the former SB-18 and
SB-31 locations. Samples were collected to a depth of 24 feet below grade and analyzed
for pesticides to determine the maximum depth of contamination. Soil boring PS-SB-O1
was adjacent to the original location of SB-18 and PS-SB02 was adjacent to the original
location of SB-31 (Figure 1). The Geoprobe was used to advance a macro-core sampler to
a starting depth of 4 feet below grade at the PS-SB-Ol and 6 feet below grade at PS-SB­
02. At each location, continuous subsurface samples were collected from 2' intervals
down to 24 feet below grade. The soils were logged by a geologist to record the
subsurface soil conditions. See Appendix A for the boring logs.

Groundwater was not found at either location within 24 feet below grade during the initial
geoprobe work. Hydropunch samples were obtained at PS-SBO1 and PS-SB-02 during
the re-mobilization of the geoprobe on January 7, 1999 because a NJDEP permit was'
necessary to probe greater than 25 feet below grade.

3.4 TASK 4 - Collection of Groundwater Samples Using a Hydropunch

A hydropunch was used install temporary groundwater monitoring wells to collect
groundwater samples for the laboratory analyses of pesticides. Nine soil borings
surrounding the former Pesticide Shop were completed on December 4, 1998 and January

5
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7, 1999. A groundwater sample was collected from each of the nine temporary well
locations (Figure 1). Section 5.0 of the Work Plan details the collection methodology for
using the hydropunch for groundwater sampling. No soil samples were obtained from
these nine soil borings.

The collection depth of the groundwater samples was determined by water table depth
and input from the Site Geologist. The depths of the water table ranged from 18 feet to
approximately 35 feet depending on the elevation at the sample locations.

4.0 FIELD SAMPLING ACTIVITIES

Modifications to the existing SAP will be documented herein.

4.1 Sample Tracking System

A QAlQC duplicate sample was collected at PS-GW03 and designated PS-GW02.

4.2 Sample Analytical Requirements/Sample Collection Frequency

Analyses for Chlorinated Organic Pesticides was performed on both soil and aqueous
samples collected around the Former Pesticide Shop.. One liter aqueous was collected
for each aqueous sample., .

Four surface soil samples were collected adjacent to Building C-23 and analyzed for
Nitroamines.

Sample collection frequency was modified as described in Section 3.3 - Collection of
Subsurface Soil Samples and Section 3.4 - Collection of Groundwater Samples using a
Hydropunch.

4.3 Sampling Equipment and Procedures

4.3.1 Surface Soil Sample Collection

Surface soil samples were collected at 0 to 6 inches below grade using a decontaminated
stainless steel hand trowel. The soil was placed directly into sample jars for laboratory
analysis. Locations for sample collection were selected by Navy personnel and are
located on Figure 1.

4.3.2 Subsurface Soil Sample Collection

Subsurface soil samples were collected using a dedicated sampling core on the Geoprobe
as indicated in the Work Plan. Sample collection frequency was modified as described in
Section 3.3 - Collection of Subsurface Soil Samples.

6
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4.3.3 Groundwater Sample Collection

Groundwater samples were collected utilizing a Hydropunch following the procedures
detailed in the Work Plan. Sample collection frequency was modified as described in
Section 3.4 - Collection of Groundwater Samples.

4.3.4 Septic Tank Sludge Sample Collection

An underground septic tank exists to the north of the former Pesticide Shop. A stainless
steel auger was used to access the sludge at the bottom of the tank. The sample was
collected from a six inch interval of sludge near the bottom of the tank. The six inch
interval was field composited and placed into the sample jars for laboratory analysis.

4.4 Waste RemovallRegulatory Compliance

As part of the Geoprobe work at the former pesticide shop, several investigation derived
waste streams were generated. These included decontamination fluids, PPE, and other
miscellaneous debris. These wastes were collected, stored separately, apd will be
disposed off site at a proper disposal facility. In accordance with NJDEP solid waste
and/or Hazardous Waste Regulations, the investigative derived wastes (lDW) were
disposed of as hazardous. In accordance to the Code of Federal Regulations, any wastes
generated from this pesticide shop investigation was classified, transported, and disposed
ofas a hazardous waste, U036 (chlordane), U060 (DDD), and U061 (DDT). One drum of
solid waste and one drum of decontamination water were disposed off-site.

5.0 ANALYTICAL RESULTS

All samples from the December 1998 and January 1999 investigations were sent to
Toxicon Corporation's Beford, Massachusetts, laboratory. Both the soil and groundwater
samples were analyzed for Chlorinated Organic Pesticides, SW846 Method 608/808IA.
Some samples were analyzed for Nitroamines, SW846 Method 8332. The laboratory data
packages are found in Appendix B. Refer to Figure I for sample locations. Refer to the
Pesticide Analytical Results, Table 5-1 - Soil Boring PS-SB01, Table 5-2 - Soil Boring
PS-SB02, and Table 5-3 - Groundwater, following this discussion.

5.1 Surface Soil Samples

Four surface soil samples and one QAlQC duplicate sample were collected on December
11, 1998 to evaluate the presence of propellant residuals in the area near the RIOCC
building (Building C-23). The sample points were located along the north and west side
of the building. Refer to Figure 1 for approximate sample locations. Sample PS-SS01,
PS-SS02, PS-SS03, PS-SS03D (duplicate of PS-SS03), and PS-SS04 were analyzed for
Nitroamines-Nitroglycerin, Nitroguanidine, and Nitrocellulose. Analytical results
indicate that all samples were non-detect (below the quantitation limit) for the parameters
of concern. The analytical results are located in Appendix B.

7
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5.2 Subsurface Soil Samples

Twenty one soil samples were collected from soil borings PS-SBOI and PS-SB02 on
December 4, 1998. The analytical results were compared to the NJDEP Residential
Direct Contact and Impact to Groundwater Soil Cleanup Criterion. Several samples (up to
22 feet below grade) indicated the presence of Chlordane, ranging from 0.026 to 40.
mglKg. As there are no NJDEP Standards for Chlordane, the results were compared to .
EPA Region III Soil Cleanup Standards as in the previous investigation. Several samples
exceeded both the Residential Standard (1.8 mg/kg) and the Industrial Standard (16
mg/kg) .

One sample PS-SBOI-06, collected at a depth of 4 to 6 feet below grade from soil boring
PS-SBOI indicated a slight exceedance of the NJDEP Residential Direct Contact Soil
Cleanup Criteria for Heptachlor. The NJDEP limit for Heptachlor is 0.15 mglKg and the
sample result was 0.16 mglKg. The same sample indicated the presence of Heptachlor
Epoxide at the same 4 to 6 foot interval. As there is no regulatory guidance on
Heptachlor Epoxide, this result will not be compared to a regulatory limit. However, this
depth interval at PS-SBOI will be addressed because of the slight Heptachlor exceedance.
No other soil samples indicated concentrations above non-detect, or exceeded either the
NJDEP Residential Direct Contact or the Impact to Groundwater Soil Cleanup Criterion.

Note that some laboratory detection limits for certain samples are above the NJDEP
Cleanup Criteria for specific compounds. A careful review was made of past data and it
was determined that the compounds in question were not detected at the site in the
previous investigation. Based on this infonnation, the current results are considered non-
detect for those specific compounds. .

5.3 Groundwater Samples

Three groundwater samples and one QA/QC duplicate sample (pS-GW03, PS-GW04,
PS-GW05, and duplicate PS-GW02) were collected on December 4, 1998. Six
groundwater samples (pS-GWl, PS-GW2, PS-GW6, PS-GW7, PS-GW8, and PS-GW09)
were collected on January 7, 1999. Comparison of the analytical results to the
Groundwater Quality Criteria indicate that two locations, PS-GW03 and PS-GW04,
exceed the criteria of 0.4 ug/l for Endosulfan I. The concentration ofEndosulfan I in PS­
GW03 was 0.41 ug/l. Groundwater sample, PS-GW02, the duplicate of PS-GW03, was
just below the criteria at 0.38 ug/l. The concentration of Endosulfan I in PS-GW04 was
0.61 ug/l. All other sample results are below the laboratory detection limits and do not
indicate the presence of pesticides. The analytical results are summarized in Table 5-3,
and the laboratory data package is located in Appendix B.

Note that the laboratory detection limits for some samples actually exceed the
Groundwater Quality Criteria. However, comparison to the Practical Quantitation Limits
(PQLs) set forth in Table I indicates that the laboratory detection limits are less than the

8
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TABLE 5-1

NAVAL WEAPONS STATION-EARLE
DELIVERY ORDER 0034

PESTICIDE ANALYTICAL RESULTS
Soil Boring PS-SB01

(;ijfuffl¢.fftt:::::: .:tt:::: :::::,t::lNJJ>.J;f:,:::tt t:::::t:<NJPJ;mt:::t:"
units mglKg mglKg mglKg-fmglKg fmg/Kg ImglKg- ImglKg-- ImglKg

a-BHC na na <0.10 <0.10 <0.050 <1.0 <0.010 <0.050
g-BHC (Lindane) 0.52 50 <0.10 <0.10 <0.050 <1.0 <0.010 <0.050

Ib-BHC na na <0.10 <0.10 <0.050 <1.0 <0.010 <0.050
Heptachlor 0.15 50 <0.10 iml§·:::::::::.::t <0.050 <1.0 <0.010 <0.050

'd-BHC na na <0.10 <0.10 <0.050 <1.0 <0.010 <0.050
Aldrin 0.04 50 <0.10 <0.10 <0.050 <1.0 <0.010 <0.050
Heptachlor Epoxide na na <0.10 0.12 <0.050 <1.0 <0.010 <0.050
Endosulfan I 340 50 <0.10 <0.10 <0.050 <1.0 <0.010 <0.050
4,4'-DDE 2 50 <0.10 <0.10 <0.050 <1.0 <0.010 <0.050
Dieldrin . 0.042 50<0.10 <0.10 <0.050 <1.0 <0.010 <0.050
Endrin 17 50 <0.10 <0.10 <0.050 <1.0 <0.010 <0.050
4,4'-DDT 2 500 <0.10 <0.10 <0.050 <1.0 <0.010 <0.050

,Endrin Aldehyde na na <:0.10 __ <0.10 <0.050 <1.0 <0.010 <0.050,
Endosulfan Sulfate na na <0.\0 <0.10 <0.050 <1.0 <0.010 <0.050
Chlordane na na <0. 10 3.8 1.1 40 <0.010 1.4
!oxaphene _ 0.10 __ 50 ._.:~~__ <0.10 <0.050 <1.0 <0.010 <0.050
Metho"..ychlor 280 50 <0.10 <0.10 <0.050 <1.0 <0.010 <0.050

< Less than detection limit given
na not applicable
Shaded results indicate an exceedance of the Soil Cleanup Criteria.
Bold results indicate that the laboratory detection limit is greater than the Soil Cleanup Critieria.

Pest Shop Data
PS-SB01
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TABLE 5-1

NAVAL WEAPONS STATION-EARLE
DELIVERY ORDER 0034

PESTICIDE ANALYTICAL RESULTS
Soil Boring PS-SB01

~\:!ii{i.iI'illllliiri1~r;i~=~i5=ii::i=1==
,IJ¢.~U(f¢¢tH::m:r:::::r::::::::::Cii.¢iia::::::?::??::m:Gt~(~tii(?:::)H:WJ§,/<::: :JKm:J$) 18J«(tO::::r::?:~9.Jm~~::::::::rr ·~~/t9.:~4::r ::
q9mm.~ijM: ::::::::?::::::.:::::::::(N.JPf;fl:t?::::::::::::lN4P~fJ::::/
units mglKg mglKg

a-BHC na na <0.010 <0.010 <0.010 <0.50 <0.010
g-BHC (Lindane) 0.52 50 <0.010 <0.010 <0.010 <0.50 <0.010
b-BHC na na <0.010 <0.010 <0.010 <0.50 .<0.010

,Heptachlor 0.15 50 <0.010 <0.010 <0.010 <0.50 <0.010
d-BHC na na <0.010 <0.010 <0.010 <0.50 <0.010
Aldrin 0.04 50 <0.010 <0.010 <0.010 <0.50 <0.010
Heptachlor Epoxide na na <0.010 <0.010 <0.010 <0.50 <0.010
Endosulfan I 340 50 <0.010 <0.010 <0.010 <0.50 <0.010
4,4'-DDE 2 50 <0.010 <0.010 <0.010 <0.50 <0.010
Dieldrin 0.042 50 <0.0 10 <0.010 <0.010 <0.50 <0.010-- -- ..._._-_.
Endrin 17 50 <0.010 <0.010 <0.010 <0.50 <0.010
4,4'-DDT . 2 500 <0.010 <0.010 <0.010 <0.50 <0.010
Endrin Aldehyde .. na na <0.010 <0.010 <0.010 <0.50 <0.010
Endosulfan Sulfate na na <0.010 <0.010 <0.010 <0.50 <0.010
Chlordane na na <0.0100.026 <0.010 18 <0.010
Toxaphene 0.10 50 <0.010 <0.010 <0.010 <0.50 <0.010I - ._-_.. _. ------.-- I
Methoxychlor 280 50 <0.010 <0.010 <0.010 <0.50 <0.010

< Less than detection limit given
na not applicable
Shaded results indicate an exceedance of the Soil Cleanup Criteria.
Bold results indicate that the laboratory detection limit is greater than the Soil Cleanup Critieria.

Pest Shop Data
PS-SB01

10
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TABLE 5-2

NAVAL WEAPONS STATION-EARLE
DELIVERY ORDER 0034

PESTICIDE ANALYTICAL RESULTS
Soil Boring PS-SB02

i~iiiii~t;'~I;iiii!t.~;f!;iriii;~;;;;liii;iii;;
P6DWij¢ijt::::fr:::::::::rt:::tirINJP~f:Y::::::r:r::R:NJQ~Rn::::r:::
units mg/Kg mg/Kg fmg/Kg Img/Kg . fmg/Kg-· fmg/Kg --fmg/Kg

a-BHC na na <0.10 <0.010 <0.20 <0.010 <0.10
g-BHC (Lindane) 0.52 50 <0.10 <0.010 <0.20 <0.010 <0.10
b-BHC na na <0.10 <0.010 <0.20 <0.010 <0.10
Heptachlor 0.15 50 <0.10 <0.010 <0.20 <0.010 <0.10
d-BHC na na <0.10 <0.010 <0.20 <0.010 <0.10
Aldrin 0.04 50 <0.10 <0.010 <0.20 <0.010 <0.10
Heptachlor Epoxide na na <0.10 <0.010 <0.20 <0.010 <0.10
Endosulfan I 340 50 <0.10 <0.010 <0.20 <0.010 <0.10
4,4'-DDE 2 50 <0.10 <0.010 <0.20 <0.010 <0.10
Dieldrin 0.042 50 <0.10 <0.010 <0.20 <0.010 <0.10
Endrin 17 50 <0.10 <0.010 <0.20 <0.010 <0.10
4,4'-DDT 2 500 <0.10 <0.010 <0.20 <O.Oio . <0.10
EndrinAldehyde na na <0.10 <0.010 <0.20 <0.010 <0.10
Endosulfan Sulfate na na <0.10 <0.010 <0.20 <0.010 <0.10
Chlordane na na 2.9 0.032 4.9 0.018 2.2

,Toxaphene _ 0.10 ..50 <0.10 <Q.:2..!Q <0.20 <0.010 <0.10
Methoxychlor 280 50 <0.10 <0.010 <0.20 <0.010 <0.10

< Less than detection limit given
na not applicable
Shaded results indicate an exceedance of the Soil Cleanup Criteria.
Bold results indicate that the laboratory detection limit is greater than the Soil Cleanup Critieria.

Pest Shop Data
PS-SB02
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TABLE 5-2

NAVAL WEAPONS STATION-EARLE
DELIVERY ORDER 0034

PESTICIDE ANALYTICAL RESULTS
Soil Boring PS-SB02

units I rnglKg rnglKg rnglKg Tmg/I<.g IrnglKg --lrnglKg - IrnglKg
a-BHC na
g-BHC (Lindane) 0.52
b-BHC na
Heptachlor 0.15
d-BHC na
Aldrin 0.04
Heptachlor Epoxide na
Endosulfan I 340
4,4'-DDE 2
Dieldrin 0.042
Fnririn 17
4.4'-1)1)1 2
Endrin Aldehyde na
Endosulfan Sulfate na
Chlordane nil_..

Toxllnhenf' --1 0.10
Metho:\-ychlor 280

na I <0.0101 <0.201 <0.0101 <0.0201 <0.010
50 I <0.0101 <0.201 <0.0101 <0.0201 <0.0.10
na I <0.0101 <0.201 <0.0101 <0.0201 <0.010
50 I <0.0101 <0.201 <0.0101 <0.0201 <0.010
na I <0.0101 <0.201 <0.0101 <0.0201 <0.010
50 I <0.0101 <0.201 <0.0101 <0.0201 <0.010
na I <0.0101 <0.201 <0.0101 <0.0201 <0.010
50 I <0.0101 <0.201 <0.0101 <0.0201 <0.010
50 I <0.0101 <0.201 <0.0101 <0.0201 <0.010

< Less than detection limit given
na not applicable
Shaded results indicate an exceedance of the Soil Cleanup Criteria.
Bold results indicate that the laboratory detection limit is greater than the Soil Cleanup Critieria.

Pest Shop Data
PS-SB02

12



-------------------
TABLE 5-3

NAVAL WEAPONS STATION-EARLE
DELIVERY ORDER 0034

PESTICIDE ANALYTICAL RESULTS
Groundwater

uglLunits

Salf1pt~jij1f::::::jJITJJiP:ttNUWATfi{X:F:PRWCf:lCA'llff p$f.G:W()'~f:ps.f.OW()'~{PS.gO:WQ4J:PSf(;.:wo.5) ~Sf(;:Wlf):PSf(i.Wz):i:~$«*W~fJ:pS«*W1rr:pSf.OW$:J)

:""'''ll11'1111?11I uglL uglL uglL uglL -loglL --juglL -- luglL---luglLlUglL --luglL

a-BHC I 0.006 I 0.02 I <0.0101 <0.0101 <0.0101 <0.0101 <0.0101 <0.0101 <0.0101 <0.0101 <0.010
g-BHC (Lindane) I 0.2 I 0.2 I <0.0101 <0.0101 <0.0101 <0.0101 <0.0101 <0.0101 <0.0101 <0.0101 <0.010
b-BHC I 0.2 I 0.04 I <0.0101 <0.0101 <0.0101 <0.0101 <0.0101 <0.0101 <0.0101 <0.0101 <0.010
Heptachlor I 0.008 I 0.4 I <0.0101 <0.0101 <0.0101 <0.0101 <0.0101 <0.0101 <0.0101 <0.0101 <0.010
d-BHC I NA I NA I <0.0101 <0.0101 <0.0101 <0.0101 <0.0101 <0.0101 <0.0101 <0.0101 <0.010
Aldrin I 0.002 I 0.04 I <0.0101 <0.0101 <0.0101 <0.0101 <0.0101 <0.0101 <0.0101 <0.0101 <0.010
Heptachlor Epoxide I 0.004 I 0.2 I <0.0101 <0.0101 <0.0101 <0.0101 <0.0101 <0.0101 <0.0101 <0.0101 <0.010
Endosulfan I I 0.4 I 0.02 10.38 10.41 10.61 I <0.0101 <0.0101 <0.0101 <0.0101 <0.0101 <0.010
4,4'-DDE 0.1 0.04 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010

IDieldrin .___ 0.002 0.03 <0.010 . <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Endrin 2 0.04 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 . <0.010
4,4'-DDT .. 0.1 0.06 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Endrin Aldeh~'de NA NA <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Endosulfan Sulfate 0.4 0.08 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Chlordane 0.01 0.5 <0.010 <0.010 <0.010 '<0.010 <0.010 <0.010 <0.010 <0.010 <0.010-----_. --_. -- ----1---.---
Toxaphene_ 0.03 3 ..__ <0.010 _ <0:010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
Mclho:\]'chlor 40 10 <0.010 <0.010 <0.010 <0.010' <0.010 <0.010 <0.010 <0.010 <0.010

< less than tab detection limit
NA not available
Bold results indicate an exceedance
Some results exceed Quality Criteria. Comparison to pal indicate lab detection is less than POL. Results less than PQl are considered non-detect.

Pest Shop Data

13
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I
I
I
I
I
I
I
I
I

PQLs. Analytical results that fall below the Table 1 PQLs are considered non-detect.
Also, PS-GW09 was not analyzed because the laboratory did not have sufficient volume
to perform analysis. Refer to the case narrative in the laboratory data package.

5.4 Septic Tank Sludge Sample

One sample was collected from the sludge within the septic tank on December 4, 1998.
Sample PS-SLO1 was analyzed for Chlorinated Organic Pesticides. The analytical results
indicated elevated concentrations of Chlordane at 9.5 grams/kg.

6.0 CONCLUSIONSIRECOMMENDATIONS

Based on the previous and current analytical findings, Foster Wheeler Environmental
recommends detailing an excavation plan to excavate and dispose of the pesticide
contaminated soils. As discussed in this report, no soils have been impacted by
Nitroamines. During the previous investigation, depth of pesticide contamination did not
extend to greater than 3 feet below grade, except in soil borings SS-18 and SS-31. It is
believed that during the December 1998 investigation, some of the more contaminated
upper soils may have contaminated the samples collected at greater depths by smearing
on the sample equipment or by falling into the boring hole. Special attention will be given
to excavation activities at PS-SBOI (SS-18) and PS-SB02 (SS-31) to determine vertical
and horizontal extent of the contamination. Once the area is excavated to an appropriate
depth, confirmatory samples will be collected and analyzed to ensure that the
contaminated soils have been removed, and the depth of excavation is sufficient to meet
clean-up standards.

Analysis of groundwater indicates that the ground water at two locations, PS-GW03 and
PS-GW04, has been slightly impacted by pesticides. Additional monitoring of the
groundwater at these locations is recommended when the excavation of contaminated soil
has been completed.
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Profile

PAGE 1

Remarks

PS-SB01-10
HNu - NAB
MRAM - NAB
(IN HOLE:
HNu - NAB
MRAM - NAB)

PS-SB01-08
HNu - NAB
MRAM - NAB

PS-SB01-0S

~ NO.: PS-SB01

SlAFACE ELEVATION: _

DATE 8TAA~ 12-04-98

DATE eot.PLETED: 12-04-98

USCS
Class­
ification

NAB - NOT ABOVE BACKGROUND

(HNu 0-10 PPM), (MINIRAM 0-0.6PPM)

Material
Description

Borehole Log

4-S'
OK GRAY TO UGHT GRAY (CS') TO
YELLOWISH F TO VF SAND, DRY

8-10'
GRAY TO LT BRN VF TO M SAND,
TR GRAVEL, SL MOIST .

S-8'
LT GRAY SAND 0 TOP, THEN BWN SILT
W/SOME SAND, DRY

N/A

95

100

8' r----1

6' r----1

10'

NO CORE

NO CORE

REMARKS: N/A - NOT AVAILABLE

MRAM .... MINIRAM

4'

2'

o

PROJECT: NWS-EARLE

PROJECT LOCATION: ....:P:..:E::.::STI:.:.:.::C.::ID~E....;S::.:.H.:.::O:.:..P--l.:.(P~S"'-) _

SUBCONTRACTORIDRLLER: -....:;G~E:;:.S,~MAR;...;;.;.;.K.:.......=BA;.;.JE=S _

FELD GEOLOGIST: _T:.:.• ...:F~O;.:.:W~LE=:.R.:...- _

DRL1.IIIG METHOD:_..;;;G..;;;,EO.;;.;P..;.R.;.;;O..;;;,B:;:.E _

%
Depth 8/;.S Recov- Color

ery

1
I
I
I
I
1
I
I
I
I
I
I
I
I
I
I
I
I
I.
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Borehole Log
PAGE 2 OF...,L--

PROJECT: NWS-EARLE B()RHB NO.: PS-SBOl (CONT)

PROJECT LOCATION: PESTICIDE SHOP (PS) su:FACE ELEVATION:

SUBCONTRACTORIDRL1.ER: DATE STARTED:
FELD GEOLOGIST: DATE eot.FLETED:

DRLLHG METHOD:

REMARKS:

Blows
% Material USCS

Depth
/6" Recov- Color Description Class- Remarks Profile

ery ification

10' 10-12' PS-SBOl-12
GRAY BRN VF TO M SAND, DRY HNu - NAB

MRAM - NAB
95

12'
12-14' PS-SB01-14

YELLOW BRN F TO. M SAND, SL MOIST HNu - NAB
MRAM - NAB

N/A

. .
14'

14-16' PS-SBOl-16
HNu - NAB

GRAY BRN TO YELLOW BRN F TO M MRAM - NAB95 SAND, DRY

16' 16..,..18'
GRAY BRN TO YELLOWBRN F TO M PS-SB01-18
SAND, DRY HNu - NAB

MRAM - NAB

N/A

18'
18-20'

GRAY BRN TO YELLOW BRN F TO M
PS-SBOl-20
HNu - NAB

SAND, DRY MRAM - NAB95

..
20'



REMARKS: _

Profile

(CONT)

PAGE 3

Remarks

PS-SB01-22

PS-SB01-24
HNu - NAB
MRAM - NAB

~ NO.: PS-SB01

su:FACE B..EVATION: _

DATE STARTED: _

DATE COtJPLETED: _

USCS
Class­
ification

Borehole Log

Material
Description

22-24'
LT GRAY F TO M SAND, DRY

20-22'
BRN SILT AND SAND C TOP, THEN
YELLOW BRN F TO M SAND, DRY

24'1------"

22'~--1

28'~---I

95

26'~--1

30'

20'

PRO.ECT: NWS-EARLE

PROJECT LOCATION: ...:P-=E::::STl.:.:.=.:CI~D=-E-=S~H~O,:",P....l(..:...P:..S)t-- _
SUBCONTRACTORIDRLLER: --'- _

FELD GEOLOGIST: _

DRL.L.f\K3 t.£THOD: _

70
Depth Blow.s Recoy- Color

/6 ery

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



Profile

PAGE 1 OF 3--

PS-SB01-10
HNu - NAB
MRAM - NAB

Remarks

PS-SB02-08
HNu - NAB
MRAM - NAB .

PS-SB02-06
HNu - NAB
MRAM - NAB
(IN HOLE:
HNu - NAB
MRAM - NAB)

BORNG NO.: PS-SB02

St.R=ACE ELEVATlON:---
DATE STARTED: 12-04-98

DATE COMPLETED: 12-04-98

USCS
Class­
ification

NAB - NOT ABOVE BACKGROUND

(HNu 0-10 PPM), (MINIRAM O-O.SPPM)

Material
Description

Borehole Log

4-6'
GRAY F TO M SAND wjTR OK BRN
ORGANICS @ TOP, THEN YELLOW
BRN F SAND, DRY

8-10'
OK GRAY TO YELLOW BRN
F TO M SAND

6-8'
YELLOW BRN F SAND CD TOP TO
BRN SILT, SOME SAND «» BOTTOM. DRY

N/A

80

98

8' r---I

S'

10'

NO CORE

NO CORE

REMARKS: N/A - NOT AVAILABLE

MRAM - MINIRAM

2'

o

PRo.ECT: NWS-EARLE

PRo.ECT LOCATION: .....:P-=E::::STJ=CI=.D=.E-=S:.;.;H=-O:...P~(.:...PS;:,j)"-- _

SlBCONTRACTORIDRLLER: ........;;G..;;;;,ES;;;.:._MA=.;;.R.;;..K;...;::;;BA~JE=S _

FELD GEOLOGIST: --:T..:..• ..,:.F..l::::0..:.:,W,!::lLE:::.R:.-... _

DRI.L.I"G METHOD:_....;;G..;;;;,EO..;;.;P:..;R.;,;:O:.::B~E .,.__

4'

%
Depth B/IO;.S Recov- Color

ery

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Borehole Log
PAGE 3 OFL--

PRo.ECT: NWS-EARLE BORI'tIQ NO~ PS-SB02 (CONT)

PRo.ECT LOCATION: PESTICIDE SHOP (PS) ~ACE ELEVATION:

SUBCONTRACTORIDRLLER: DATE STARTED:
FELD GEOLOGIST: DATE COtJPLETED:

DRLl.N) t.ETHOD:

REMARKS:

Blows
% Material USCS

Depth
/S-

Recov- Color Description Class- Remarks Profile
ery ification

20' 20-22' PS-SB02-22
BRN SILT, SOME SAND C TOP, TO HNu - NAB

N/A YELLOW BRN F TO M SAND, DRY MRAM - NAB

22'
22-24' PS-SB02-24

YELLOW BRN F TO M SAND, SL MOIST
HNu - NAB
MRAM - NAB

N/A

. •
24'

2S'

.'

28'

30'



TEST cmES and NAMES used on th i s workorder
~ PESTICIDES - SOIL
~ PESTICIDES - UATER

TOXIKotI alRP. REPORT
12110/98 08:35:32

.........~ .....

J

(

CONTACT JAYSON

Work Order , 98-12-129

ATTEN PAUL LEZBERG
PHONE (781)275-3330

PREPARED TOXIKON CORPORATION
BY 15 UIGGINS AVE

BEDFORD, MA 01730

FL HRS E87143, NJ DEP 59538, NC DNR286, SC 88002, NH 204091-C.

VER'FIED BY,rfl;;~6

MA CERT # M-MA064: TRACE METALS, SULFATE,CYANIDE,RES. FREE
CHLORINE, Ca, TOTAL ALK" TDS, pH, THMs, VOC, PEST.,NUTRIENTS.
DEMAND, o&G, PHENOLICS, PCBs . CT DHS #PH-0563, NY #10778

215-702-4007 FAX: 4045
ATTEN MICHAEL HEFFRON

REPORT FOSTER &UHEELER
TO 1 OXFORD VALLEY, SUITE 200

LANGHORNE. PA, 19047

WORK 10 NUS EARLE
TAKEN 12/4/98
TRANS _

TYPE SOIL/UATER/SLUDGE
P.O. # 34-000491

INVOICE under separate cover

Page 1

Received: 12105/98

CLIENT FOSTER SAMPLES 27
COMPANY FOSTER &UHEELER

FACILITY 1 OXFORD VALLEY. SUITE 200
LANGHORNE, PA, 19047

SAMPLE IDENTIFICATlotI
Q1 PS-SB01-06
02 PS-SB01-08
03 PS-SB01-10
04 PS-SB01-12
05 PS-SB01-14
06 PS-SB01-16
07 PS-SB01-18
08 PS-SB01-20
09 PS-SB01-22
.1Q PS-SB01-24
11 PS-SB01-04
R PS-SB02-06
11 PS-SB02-08
li PS-SB02-10
.12 PS-SB02-12
16 PS-SB02-14
11 PS-SB02-16
18 PS-SB02-18
19 PS-SB02-20
20 PS-SB02-22
£1 PS-SB02-24
22 PS-GU03
23 PS-GU04
24 PS-GU05
25 PS-GU02
26 PS-SL01

I

"

I
I

I

I
I

I

I

,I

I
I
I



. ~ - - . : ..... - _., - - . - - . - - - .< . . .. ..--_. - ' .. -- . ~ .

I
I

Page 2

Received: 12/05/98

SAMPLE IDENTIFICATION
27 PS-FB01

TOKIKON CORP. REPORT
12/10/98 08:35:32

Work Order' 98-12-129



FRACTION 01A TEST CODE PEST S NAME PESTICIDES - SOIL
Date & Time Collected 1Y04/98 09:10:00 Category ~SO~I~L=-- _

I
I

Page 3

Receiwd: 12/05/98

SAMPLE 10 PS-SS01-06

TOXIKON CORP. REPORT
Results b¥ sa.ple

WOrk Order' 98-12-129

I
I
,I

I
:1

PESTICIDES

a-BHC
g-BHC (Lindane)
b-BHC
Heptachlor
d-BHC
Aldrin
Heptachlor Epoxide
Endosulfan I
4,4'-ODE
Oieldrin
Endrin
4,4'-000
Endosulfan II
4,4'-00T
Endrin Aldehyde
Endosulfan Sulfate
Chlordane
Toxaphene
Methoxychlor

in SOIL

RESULT LIMIT

__-:;N~D ....2..:..1Q
__.......::N~D ....2..:..1Q
__-:;N~D 0.10

__.:.0~.1=6 0.10

__.......::N~D 0.10

__--:;N""D 0.10

_--,,0..,..1:.:2 o. 10
__--:;N""D 0.10

__-...::N""D 0.10

__--::N""D 0.10
__--:N:.::;D 0.10

__--:.:N""D O. 10
__--:N:.::;D 0.10

__--..:N~D 0.10

__....:N::.::;D 0.10

__--:N:.::;D O. 10

__.=.3~.8 0.10
__--:N:.::;D 0.10

__--:N::::;O 0.10

Notes and Definitions for this Report:

NO =not detected at detection limit

I,
~I

I
I
I,

I

UNITS:
EXTRACTED:
OATE RUN:
ANALYST:
INSTRUMENT:
OIL. FACTOR:

...!!!Sili
12107/98

12/09/98

..,g
HP2



FRACTION OlA TEST CODE PEST S NAME PESTICIDES - SOIL
Date &Time Collected 12/04/98 09:11:00 Category :SO~I~l~ _

I
'I'
I

Page 4

Received: 12/05/98

SAMPLE 10 PS-SS01-OS

TOX I[(II alRP. REPORT

Results by sa.ple
Work Order' 98-12-129

PESTICIDES in SOILI
I
I,
II
I
,I

a-BHC
g-BHC (Lindane)
b-BHC
Heptachlor
d-BHC
Aldrin
Heptachlor Epoxide
Endosul fan
4,4'-DDE
Dieldrin
Endrin
4,4' o DOO
Endosulfan II
4,4'-ODT
Endrin Aldehyde
Endosulfan Sulfate
Chlordane
Toxaphene
Methoxychlor

RESULT LIMIT

____--:.N:.::,D 0 . 050

__..:N=D 0.050

__..:N~D 0.050

____--:.N:.::,D O. 050

__..:N~D 0.050

____--:.N:,::.D O. 050

__-,N=D 0.050

__..:N=D 0.050

____--:.N:.::,D 0.050

__..:N=D 0.050

____.....::N~D 0.050

__--:.N:,::.D 0.050

____.....::N~D Q.:.Q2Q
__--:.N:,::.D 0.050

__--:.N:.::,D 0.050

__..:N=O 0.050

___'""."",' 0.050
__--:.N:,::.D 0.050

__..:N=D 0.050

Notes and Definitions for this Report:

ND =not detected at detection limit

I
I
I

I
I

UNITS:
EXTRACTED:
DATE RUN:
ANALYST:
INSTRUMENT:
DIL. FACTOR:

....!!!llLKs
'2/07/98
'2/09/98
.,.g

HP2
_5



FRACTION 03A TEST CODE~ NAME PESTICIDES - SOIL
Date &Time Collected 12/04/98 09:20:00 Category ~SO~I~l~~ _

I
I

Page 5

Received: 12/05/98

SAMPLE ID PS-SS01-10

TOKIK(II OORP. REPORT

Results by sa.ple

.!_ ••.•

Wort order , 98-12-129

I PESTICIDES in SOIL

RESULT LIMIT

Notes and Definitions for this Report:

ND =not defected at detection limit

I
I
I

I

I
I
I
I
I
,I
I
I

a-BHC
g-BHC (Lindane)

b-BHC
Heptachlor
d-BHC
Aldrin
Heptachlor Epoxide
Endosulfan I
4,4'-ODE
Dieldrin
Endrin
4,4'-DDD
Endosul fan II

4,4'-00T
Endrin Aldehyde
Endosulfan Sulfate
Chlordane
Toxaphene
Methoxychlor

UNITS:
EXTRACTEO:
DATE RUN:
ANALYST:
INSTRUMENT:
DIL. FACTOR:

__-..:.::N.:.D -1:.Q
___---:;N""D -1:.Q
__-..:.::N.:.D -1:.Q
__---:;N""O --L..Q

___---:;N""D -1:.Q
__...!N~D --L..Q

__---:;N""O -1:.Q
__-::N",,-O --L..Q

__-,N=O -1:.Q
__-::N",,-O -1:.Q
__--:.;N""O --L..Q

__---:;N""O -1:.Q
__.......:::N",,-O -1:.Q
__--:;N""-O -1:.Q
__--:.;N""O -1:.Q
__--:;N""-O -1:.Q
__-,,4~O -1:.Q
__---:;N""O -1:.Q
__--:.:N.:.O -1:.Q

....!!!9L!S
12107/98
12109/98
...,g

HPZ



FRACTION 04A TEST CODE PEST S NAME PESTICIDES - SOil

Date &Time Collected 12/04{98 09:21:00 Category ~SO~ll~ _

I
I
I

Page 6

Received: 12/05/98

SAMPLE ID PS-SS01-12

TOXIKON CORP. REPORT

Results by s.ple

Wort Order' 98-12-129

,I PESTICIDES in SOIL

I
I
I
I
I
I

a-BHC
g-BHC (Lindane)

b-BHC
Heptachlor

d-BHC
Aldrin
Heptachlor Epoxide

Endosulfan I

4,4'-ODE
Dieldrin
Endrin
4,4'-000
Endosulfan II

4,4'-ODT
Endrin Aldehyde

. Endosulfan Sulfate

Chlordane
Toxaphene
Methoxychlor

RESULT LIMIT

__......:::N~O 0.010

___·..;.:N""O 0.010

__...:N::<O 0.010

___......:;N~D 0.010

__...:N::<D 0.010

___--:.N=D 0.010

__--:.N=D 0.010

___......:;N~D 0.010

___--:.N=D 0.010

___......:;N~D 0.010

__...:N::<D 0.010

__......:::N~O 0.010

__--:.:N""D 0 . 010

__...:N::<O 0.010.

__...:N::<D 0.010

___--:.N=D 0.010

___......:;N=D 0.010

___......:;N=D 0.010

___--:.N=D 0.010

Notes and Definitions for this Report:

I
I

UNITS:
EXTRACTED:
DATE RUN:
ANALYST:
INSTRUMENT:
DIL. FACTOR:

...!!!9ffi
12107/98

12/08/98

~

HP2
__1

I
I·

.j

I·

ND =not detected at detection limit



FRACTION O5A TEST CODE~ NAME PESTICIDES - SOIL
Date & Time Collected 12104/98 09:30:00 Category :::;SO::.:I'-=L'--__

I.
I
I
I

Page 7

Received: 12/05/98

SAMPLE 10 PS-SB01-1'

TOXIKON CORP. REPORT
Resul ts by ~le

Work Order' 98-12-129

Notes and Definitions for this Report:

PESTICIDES in SOILI
I
I

I

I

a-BHC
g-BHC (Lindane)
b-BHC
Heptachlor
d-BHC
Aldrin
Heptachlor Epoxide
Endosulfan I
4,4'-DDE
Dieldrin
Endrin
4,4'-000

Endosulfan II
4,4'-DDT
Endrin Aldehyde
Endosulfan Sulfate
Chlordane
Toxaphene
Methoxychlor

RESULT LIMIT

__--:.:N""D 0•050

__--:.:N:::;D 0 •050

__.......::N:::;D 0.050

__--:.:N:::;D 0.050

__---::N!:::;D 0 •050

__--:.:N:::;D 0.050

__.....:N:J::.D 0.050

__---::N!:::;D 0 •050

__--"N!:::;D 0.050

__.....:N:J::.D 0.050

__---::N!:::;D 0 •050

__--"N..,.D 0.050

__.....:N:J::.D 0.050

__---:;N=D o. 050

__---"N..,.D 0 •050

__---"N~D 0•050

___1~.",,4 0.050

__---"N:::.D 0•050

__.....:N:J::.D 0.050

I
I·

UNITS:
EXTRACTED:
DATE RUN:
ANALYST:
INSTRUMENT:
OIL. FACTOR:

.J!!Sili
12/07/98
12/09/98

.sf
HP2

_5

I
I
I
I
I

NO = not detected at detection limit



FRACTION 06A TEST CODE~ NAME PESTICIDES - SOIL
Date &Time Collected 1Z/04198 09:31:00 Category ~SO~I~l ___

I.

I
I

Page 8

Recehed: 12/05/98

SAMPLE ID PS-SB01-16

TOXIKON CORP. REPORT
Results by ~le

. Work Order' 98-1Z-129

I PESTICIDES in SOIL

RESULT LIMIT

Notes and Definitions for this Report:

ND =not detected at detection limit

I

I

·1

.1
I

I
I

a-BHC
g-BHC (Lindane)

b-BHC
Heptachlor
d-BHC
Aldrin
Heptachlor Epoxide
Endosulfan I
4,4'-ODE
Dieldrin
Endrin
4,4'-DDD
Endosulfan II
4,4'-DDT
Endrin Aldehyde
Endosulfan Sulfate
Chlordane
Toxaphene
Methoxychlor

UNITS:
EXTRACTED:
DATE RUN:
ANALYST:
INSTRUMENT:
OIL. FACTOR:

____......::N."D 0 •010

__.....:;N""D 0.010

__....:N::,D 0.010

____......::N."D 0.010

__.....:;N""D 0.010

____......::N."D 0 •010

__.....:;N""D 0.010

__--:;N::::.D 0.010

__.....:;N""D 0.010

__--:;N::::.D 0.010

__--:;N::::.D 0.010

__....:N~D 0.010

__--:;N::::.D 0.010

__.....:;N""D 0.010

__....:N::,D 0.010

__......::N::::.D 0.010

__--:;N::::.D 0.010

__--:;N::::.D 0.01 D

__.....:;N""D 0.010

..!!!!lili
12/07/98

12/08/98

.,.g
HP2

_1



FRACTION 07A TEST CODE~ NAME PESTICIDES - SOIL
Date & Time Collected 12104198 09:40:00 Category .:::SO~IL:...-. _

I,

I
I
I

Page '9

Received: 12/05/98

SAMPLE 10 PS-S801-18

TOXIICOII lDRP. REPORT

Results by'sa.ple
Work Order' 98-12-129

I
I
I

I
I
I

PESTICIDES in SOIL

RESULT LIMIT

a-BHC NO 0.010
g-BHC (Lindane) NO 0.010
b-BHC NO 0.010
Heptachlor NO 0.010
d-BHC NO 0.010
Aldrin NO 0.010
Heptachlor Epoxide NO 0.010
Endosulfan I NO 0.010
4,4'-OOE NO 0.010
Dieldrin NO 0.010

Endrin NO 0.010
4,4'-000 NO 0.010

Endosulfan II NO 0.010
4,4'-00T NO 0.010
Endrin Aldehyde NO 0.010

Endosulfan Sulfate NO 0.010
Chlordane 0.026 0.010
Toxaphene NO 0.010
Methoxychlor NO 0.010

Notes and Definitions for this Report:

NO =not detected at detection limit

I
I
I
I
,I
I

I

UNITS:
EXTRACTED:
DATE RUN:
ANALYST:
INSTRUMENT:
OIL. FACTOR:

..!!!Sili
12107/98
12108/98
.,.g

HP2
__1



FRACTION 08A TEST CODE PEST S NAME PESTICIDES - SOIL
Date & Time Collected 12104/98 09:41 :00 Category ::::SO:.;I:.,oL'-- _

I·
I
I
I

Page 10
Received: 12/05/98

SAMPLE 10 PS-SB01-20

TOXIICON CORP. REPORT
Results by sa.ple

York Order' 98-12-129

I
PESTICIDES in SOIL

RESULT LIMIT

Notes and Definitions for this Report:

ND =not detected at detection limit

I
I
I
I
I
,I
I

I
I
I
I
I

4

I

a-BHC
g-BHC (Lindane)
b-BHC
Heptachlor
d-BHC
Aldrin
Heptachlor Epoxide
Endosulfan I
4,4'-00E

Dieldrin
Endrin
4,4'-000

Endosul fan II
4,4'-00T

Endrin Aldehyde
Endosulfan Sulfate
Chlordane
Toxaphene
Methoxychlor

UNITS:
EXTRACTED:
DATE RUN:
ANALYST:
INSTRUMENT:
DIL. FACTOR:

__...:;N"",D 0.010

__--:;N""'O 0.010

__....:N~O 0.010

__....:N....D 0.010

__....:N~O 0.010

__--:;N""'O 0.010

__---::N""'O 0 •010
__---::N~O 0 . 010

__--:;N""'O 0.010

__---::N""'O 0 •010

__--:;N::;.D 0 •010

__---::N~D 0.010

__--:;N::;.D 0 •01 0

__---::N""'D 0 •010

__--:.oN,.,D 0 •010

__....:N~O 0.010

__--:;N::;.D 0 . 010

__...:;N"",D 0.010

__---::N~D 0 •010

..!!l9LfS
12/07/98

12/08/98

...f!
HP2

__1



FRACTION O9A TEST CODE PEST S NAME PESTICIDES - SOIL
Date & Time Collected 12104/98 09:49:00 Category :SO'='"I!.::L _

I,

I
I
I

Page "
Received: 12/05/98

SAMPLE 10 PS-SS01-22

TOXIKOtI CORP. REPORT
Results by sample

Work Order. 98-12-129

Notes and Definitions for this Report:

PESTICIDES in SOILI
I
I
I
I
I
I
I

a-BHC
g-BHC (Lindane)
b-BHC
Heptachlor
d-BHC
Aldrin
Heptachlor Epoxide
Endosul fan I
4,4'-DDE
Dieldrin
Endrin
4,4'-000

Endosul fan "
4,4'-DDT
Endrin Aldehyde
Endosulfan Sulfate
Chlordane
Toxaphene
Methoxychlor

RESULT LIMIT

__......::N~D 0.50

__......::N::.D 0.50

__....:N~D 0.50

__......::N::.D 0.50

__--:;N::.D 0 . 50

__....:N~D 0.50

__--:;N::.D O. 50

__......::N::.D 0.50

__......::N~D 0.50

__--:;N::.D 0.50
__......::N::.D 0.50

__......::N~D 0.50

__......::N::.D 0.50

__--:;N::.D 0.50

__--:.:N,:::.D 0.50

__--:.:N.:::.D 0.50

__-,1~8 0.50

__--:.:N,:::.D 0.50

__-..::N~D 0.50

NO =not detected at detection limit

I
I
I
I
I
I
I

UNITS:
EXTRACTED:
DATE RUN:
ANALYST:
INSTRUMENT:
DIL. FACTOR:

..J!!SLf.g

12/07/98

12/09/98

..Q
HP2



FRACTION 10A TEST CODE PEST S NAME PESTICIDES - SOIL
Date & Time Collected 12104/98 09:50:00 Category ~SO;:::.I:..:L=-- _

I
I
I
I

Page 12
Received: 12/05/98

SAMPLE 10 PS-S801-24

TOXIKON CORP. REPORT
Results by Sample

Work Order , 98-12-129

I
I
I
I
I
I
I

PESTICIDES

a-BHC
g-BHC (Lindane)
b-BHC
Heptachlor
d-BHC
Aldrin
Heptachlor Epoxide
Endosulfan
4,4'-00E

Dieldrin
Endrin
4,4'0000

Endosul fan II
4,4'-00T

Endrin Aldehyde
Endosulfan Sulfate
Chlordane
Toxaphene
Methoxychlor

in SOIL

RESULT LIMIT

__...:N:=:.O 0.010

__--:;N:.:,D 0.010

__......:;N:=.D 0.010

__--:;N:.:,D 0.010

__...:N:=:.D 0.010

__......:;N:.:,D 0.010

__-,N=D 0.010

__......:;N:=.O 0.010

__--:::N~D 0 . 01 0

__......:.;:N:.D 0.010

__......:.;:N:.D 0.010

__......:;N:=.D 0.010

__......:.;:N:.D 0.010

__--:::N~D 0. 010

_---,......:.;:N:.D 0 . 010
__...:N~D 0.010

__......:.;:N:.D 0.010

__--:;N:.:,D 0.010

__......:.;:N:.D 0.010

Notes and Definitions for this Report:

NO = not detected at detection limit

I
I
I
I
I
I
I

UNITS:
EXTRACTED:
DATE RUN:
ANALYST:
INSTRUMENT:
OIL. FACTOR:

....!!!SLfS
12107/98

12/08/98

~

HP2
__1



FRACTION 11A TEST CODE~ NAME PESTICIDES - SOIL
Date & Time Collected 12104/98 09:00:00 Category .:::SOl:::.I~l=-- _

I,

I
I

Page 13
Received: 12105/98

SAMPLE 10 PS-SB01-04

TOXIKOII alRP. REPORT
Resul ts by S8Ilple

Work Order' 98-12-129

I
I
I
I
I
I
I

PESTICIDES

a-BHC
g-BHC (Lindane)
b-BHC
Heptachlor
d-BHC
Aldrin
Heptachlor Epoxide
Endosulfan I
4,4' o DOE
Dieldrin
Endrin
4,4'-000

Endosul fan II

4,4 1 -OOT
Endi"in Aldehyde
Endosulfan Sulfate
Chlordane
Toxaphene
Methoxychlor

in SOIL

RESULT LIMIT

__-..:.:N...O . 0.50

__--:.N=O ...Q..2Q.
__....:N,...O 0.50

__--:.N=O 0.50
__....:N,...O 0.50

__....:N=O 0.50
__....:N,...O 0.50

__--:.N=O 0.50
__....:N,...O 0.50

__--:.N=O 0.50
__--:.N:::.O 0.50

__--:.N=O ...Q..2Q
__....:N,...O 0.50

__......:;N=O 0.50
__....:N,...O 0.50
__---::N:::.O 0 . 50

__:.:6.=4 0.50
__....:N,...O 0.50

__--:.N=O 0.50

Notes and Definitions for this Report:

NO =not detected at detection limit

I
I
I
I
I
I
I
I

UNITS:
EXTRACTED:
DATE RUN:
ANALYST:
INSTRUMENT:
OIL. FACTOR:

....'!!Sffi
12/07/98
12/09/98

-f!
HP2



FRACTION 12A TEST CODE PEST S NAME PESTICIDES - SOil
Date & Time Collected 1Y04/98 10:02:00 Category .:::SO~I~l=-- _

I
I
I

Page 14
Received: 12/05/98

SAMPLE 10 PS-SB02-06

TOXIICOII CORP. REPORT

Results by sample
Work Order' 98-12-129

I
I
I
I
I
I
I

PESTICIDES

a-SHC
g-SHC (Lindane)
b-BHC
Heptachlor
d-BHC
Aldrin
Heptachlor Epoxide
Endosulfan I
4,4'-00E

Dieldrin
Endrin
4,4"-000

Endosulfan II

4,4'-00T

Endrin Aldehyde
Endosulfan Sulfate
Chlordane
Toxaphene
Methoxychlor

in SOIL

RESULT LIMIT

__---::N~O ...Q..jQ

__--::N..O 0.10

__--::N~O 0.10
__--:;N..O ...Q..jQ

__--:;N..O 0.10

__--::N~O 0.10

__--::N..O ...Q..jQ

__--:;:N..O 0.10

__--::N..O ...Q..jQ

__---::N~O O. 10

__--:;N..O 0.10

__--::N""-O 0.10

__--:;N..O O. 10
__..:.N~O ...Q..jQ

__--:;N..O 0.10

__---::N~O O. 10

__::.:2.:.,<.9 0.10
__--:;N..O 0.10

__--::N""-O 0.10

Notes and Definitions for this Report:

NO =not detected at detection limit

I
I
I
I
I
I
I
I

UNITS:
EXTRACTED:
DATE RUN:
ANALYST:
INSTRUMENT:
OIL. FACTOR:

~

12/07/98

12/09/98

~

HP2



FRACTION 13A TEST CODE PEST S NAME PESTICIDES - SOIL
Date & Time Collected 12/04/98 10:03:00 Category .::;SO""Ic::L _

I,
I
I
I

Page 15

Received: 1Z1OS/98

SAMPLE 10 PS-SB02-OS

TOXIKON CORP. REPORT
Resul ts by S8IIple

York Order I 98-12-129

PESTICIDES in SOILI
I
I
I
I
I
I

a-BHC
g-BHC (Lindane)
b-BHC
Heptachlor
d-BHC
Aldrin
Heptachlor Epoxide
Endosulfan I
4,4'-DDE
Dieldrin
Endrin
4,4'-000
Endosul fan II
4,4'-DDT
Endrin Aldehyde
Endosulfan Sulfate
Chlordane
Toxaphene
Methoxychlor

RESULT LlMlT

__......::N,::.D 0.010

__-..:.:N.:.D 0.010

__-..:.:N,::.D 0.010

__......:.N=D 0.010

__......:.N=D 0.010

__......:.N=D 0.010

__......::N,::.D 0.010

__---'N~D 0.010

__.....:N=D 0.010

__.....:N=D 0.010

__-..:.:N:.::.D 0.010

__-.::N:.::,D 0.010

__-..:.:N:.::.D 0.010

__-.::N:.::.D 0.010

__......:.N=D 0.010

__......:.N=D 0.010

0.032 0.010

__---'N=D 0.010

__-..:.:N:.::.D 0.010

Notes and Definitions for this Report:

NO =not detected at detection limit

I
I
I
I
I
I
I
I

UNlTS:
EXTRACTED:
DATE RUN:
ANALYST:
INSTRUMENT:
OIL. FACTOR:

~

12/07/98

12/08/98

~

HP2
__1



FRACTION 1U TEST CODE lliU NAME PESTICIDES - SOil
Date & Time Collected 12/04/98 10:11:00 Category:::SO:::.I:.,:l:.- _

I,

I
I
I

Page 16

Received: 12/05/98

SAMPLE ID PS-5802-10

TOXIKOI CORP. REPORT
Resul ts by 5alple

Work Order. 98-12-129

I
I
I
I
I
I
I
I

PESTICIDES in SOIL

RESULT LIMIT

a-BHC NO 0.20
g-BHC (Lindane) NO 0.20
b-BHC ND 0.20
Heptachlor NO 0.20
d-BHC NO 0.20
Aldrin NO 0.20
Heptachlor Epoxide NO 0.20
Endosulfan I NO ..QdQ
4,4'-00E NO 0.20
Dieldrin NO 0.20
Endrin NO 0.20
4,4'-DDO NO 0.20
Endosulfan 11 NO 0.20
4,4'-DDT NO 0.20
Endrin Aldehyde NO 0.20
Endosulfan Sulfate NO 0.20
Chlordane 4.9 0.20
Toxaphene NO 0.20
Methoxychlor NO 0.20

Notes and Definitions for this Report:

NO =not detected at detection limit

I
I
I
I
I
I
I

UNITS:
EXTRACTED:
DATE RUN:
ANALYST:
INSTRUMENT:
OIL. FACTOR:

....!!!9L!.!I
12107/98
12109/98
.,.g

HP2



FRACTION ~ TEST CODE PEST S NAME PESTICIDES - SOIL
Date & Time Collected 12104198 10:12:00. Category .::SO~IL=-- _

I
I
I
I

Page 17

Received: 12/05/98

SAMPLE 10 PS-SB02-12

TOXIKON CORP. REPORT
Resul ts by ~Le

Work Order , 98-12-129

I
I
I
I
I
I
I

PESTICIDES in SOIL

RESULT LIMIT

a-BHC NO 0.010
g-BHC (Lindane) NO 0.010
b-BHC NO 0.010
Heptachlor NO 0.010
d-BHC NO 0.010
Aldrin NO 0.010
Heptachlor Epoxide NO 0.010
Endosulfan I NO 0.010
4,4'-00E NO 0.010
Dieldrin NO 0.010
Endrin NO 0.010
4,4'-000 NO 0.010
Endosulfan II NO 0.010

4,4'-00T NO 0.010
Endrin Aldehyde NO Q.JUQ
Endosulfan Sulfate NO 0.010
Chlordane, 0.018 0.010
Toxaphene NO 0.010
Methoxychlor NO 0.010

Notes and Definitions for this Report:

NO =not detected at detection limit,

I
I
I
I
I
I
I
I

UNITS:
EXTRACTED:
DATE RUN:
ANALYST:
INSTRUMENT:
OIL. FACTOR:

....!!!SffiI
12/07/98

12/09/98

..£!
HP2

__1



FRACTION ~ TEST COOE~ NAME PESTICIDES - SOIL
Date & Time Collected 12/04198 10:26:00 Category .=::SO::.!I~L,--__

I.
I
I
I

Page 18

Received: 12/05/98

SAMPLE 10 PS-S802-14

TOXIKOI CORP. REPORT
Results by sample

Work Order' 98-12-129

PESTICIDES in SOILI
I
I
I
I
I
I

a-BHC
g-BHC (Lindane)
b-BHC
Heptachlor
d-BHC
Aldrin
Heptachlor Epoxide
Endosulfan I
4,4'-DDE
Dieldrin
Endrin
4,4'-000
Endosulfan II
4,4'-00T
Endrin Aldehyde
Endosulfan Sulfate
Chlordane
Toxaphene
Methoxychlor

RESULT LI MIT

__..:.N""D 0.10
__.....:::N~D 0.10

__--"N::,D 0.10
__..:.N""D 0.10

__-.:.:N~D O. 10

__.....:::N~O 0.10

__.....:.N:.::;D 0.10

__.....:::N~D 0.10

__--"N~O O. 10
__...:N~D ...Q.J.Q
__.....:.N:.::;D 0.10

__.....:.N:.::;D 0.10

__...:N~D 0.10

__.....:.N""D 0.10

__.....:::N""D ...Q.J.Q
__.....::N""O ...Q.J.Q
__"",2.,-=,2 ...Q.J.Q
__.....::N""D 0.10

__.....:.N""O ...Q.J.Q

Notes and Definitions for this Report:

NO =not detected at detection limit

I
I
I
I
I
I
I
I

UNITS:
EXTRACTED:
DATE RUN:
ANALYST:
INSTRUMENT:
OIL. FACTOR:

~

12107/98

12109/98

~

HP2



I·
I Page 19

Received: 12/05/98

TOXIKON CORP. REPORT
ResuL ts by S8qJLe

Work Order' 98-12-129

I
I

SAMPLE 10 PS-SB02-16 FRACTION 17A TEST CODE~ NAME PESTICIDES - SOil

Date & Time CoL lected 12104198 10:27:00 Category .::SO=.lll=-- _

I
I
I
I
I
I
I-

PESTICIDES

a-BHC
g-BHC (Lindane)
b-BHC
Heptachlor
d-BHC
Aldrin
Heptachlor Epoxide
Endosulfan I
4,4'-00E
Dieldrin
Endrin
4,4'-000
Endosul fan 11

4,4'-00T
Endrin Aldehyde
Endosulfan Sulfate
Chlordane
Toxaphene
Methoxychlor

in SOIL

RESULT LIMIT

__--::N""O 0.010
__--:::N~O 0•010
__--::N""O 0.010
__--:::N~D 0•010
__--::N""D 0.010
__--:::N~O 0•010
__--::N""D 0.010
__--:::N""D 0•010
__--::N""D 0.010
__--::N""D 0.010
__--::N""D 0.010
__---:;N""D 0. 010
__....:.:N""D 0.010
__--:::N""D 0. 010
__....:.:N""D 0.010
__--:::N""D 0•010
__....:.:N""D 0.010
__--:::N""D 0•010
__....:.:N""D 0.010

Notes and Definitions for this Report:

NO =not detected at detection limit

I
I
I
I
I
I
I
I

UNITS:
EXTRACTED:
DATE RUN:
ANALYST:
INSTRUMENT:
OIL. FACTOR:

....msili
12/07/98
12/09/98

..Q
HP2

__1



FRACTION 1SA TEST CODE PEST S NAME PESTICIDES - SOIL
Date & Time Collected 1Zl04/98 10:38:00 Category =:;SO::.,:I""L _

I
I
I
I

Page 20

Received: 12/05/98

SAMPLE 10 PS-S802-18

TOXIKON alRP_ REPORT
Results by Sample

York Order' 98-12-129

Notes and Definitions for this Report:

PESTICIDES in SOIL

RESUL T LIMIT
I
I
I
I
I
I
I
I
I
I

a-BHC
g-BHC (Lindane)
b-BHC
Heptachlor
d-BHC
Aldrin
Heptachlor Epoxide
Endosulfan I
4,4'-00E

Dieldrin
Endrin
4,4'-000

Endosul fan II

4,4'-ODT

Endrin Aldehyde
Endosulfan Sulfate
Chlordane
Toxaphene
Methoxychlor

UNITS:
EXTRACTED:
DATE RUN:
ANALYST:
INSTRUMENT:
OIL. FACTOR:

__--:;N~D 0.20

__-..::N~D 0.20

__......::N~O 0.20

__......::N~D 0.20

__---"N:.;.O 0 . 20
__......::N~O 0.20

__-..::N~D 0.20

__......::N~O 0.20

__......::N~D 0.20

__-..::N:.::.O 0.20

__......::N:.::.O 0.20

__-..::N:.::.O -2.:1.Q
__......::N~O 0.20

__-..::N:.::.O 0.20

__......::N~O 0.20

__-..::N:.::.O 0.20

__..:6::,.,..~8 0.20

__-..::N:.::.O 0.20

__......::N:.::.O 0.20

~

12/07/98
12/09/98

~

HP2

I
I
I
I
I

NO = not detected at detection limit



FRACTION l2! TEST COOE~ NA~E PESTICIDES - SOIL
Date & Time Collected 12/04/98 10:39:00 Category .:::SO:::.I~L....... _

I
I
I
I

Page 21
Received: 1Z1OS/98

SAMPLE 10 PS-SS02-ZO

TOXIICON CXlRP. REPORT
Results by sample

WOrk order , 98-12-129

I PESTICIDES in SOIL

RESULT LIMIT

Notes and Definitions for this Report:

NO =not detected at detection limit

I
I
I
I
I
I
I
I
I
I
I
I
I
I

a-SHC
g-SHC (Lindane)
b-SHC
Heptachlor
d-SHC
Aldrin
Heptachlor Epoxide
Endosulfan I
4,4'-00E
Dieldrin
Endrin
4,4'-000
Endosulfan II
4,4'-DDT
Endrin Aldehyde
Endosulfan Sulfate
Chlordane
Toxaphene
Methoxychlor

UNITS:
EXTRACTED:
DATE RUN:
ANALYST:
INSTRUMENT:
OIL. FACTOR:

__......:::N~D 0.010

__--:.N:.;.O 0.010

__......:.N:=.D 0 . 010

__.......:.:N""D 0.010

__......:.N:=.D 0.010

__~N:.::.D 0.010

__......:.N:=.D 0.010

__......:.N:=.D 0.010

__~N:.::.D 0.010

__--:.N:.;.D 0.010

__......:.N:=.D 0.010

__--:.N:.;.D 0.010

__--:.N:.;.D 0.010

__--:.N:.;.D 0.010

__~N:.::.D 0.010

__--:.N:.;.D 0.010

__......:.N:=.D 0.010

__~N:.::.O 0.010

__~N:.::.D 0.010

..mgill

12/07/98

12/09/98

...£f
HP2

__1



FRACTION 20A TEST CODE~ NAME PESTICIDES - SOil

Date & Time Collected 12/04/98 10:50:00 Category .::::SO~lo.::l=--__

I
I
I
I

Page Z2
Received: 12105/98

SAMPLE ID PS-SB02-Z2

TDXIKON CORP. REPORT
Results by ~le

WOrk Order' 98-12-129

I PESTICIDES in SOIL

RESULT LIMIT

Notes and Definitions for this Report:

I
I
I
I
I
I
I
I
I

a-BHC
g-BHC (Lindane)
b-BHC
Heptachlor
d-BHC
Aldrin
Heptachlor Epoxide
Endosulfan I
4,4'-DDE
Dieldrin
Endrin
4,4' -DOD
Endosul fan II
4,4'-DDT
Endrin Aldehyde
Endosulfan Sulfate
Chlordane
Toxaphene
Methoxychlor

UNITS:
EXTRACTED:
DATE RUN:
ANALYST:
INSTRUMENT:
OIL. FACTOR:

__......:.:N=.D 0.020

__.........:.N""D 0.020
__....:N~D 0.020

__.........:.N""D 0.020

__.........:.N""D 0.020

__....:N~D 0.020

__.........:.N""D 0.020

__....:N~D 0.020

__.........:.N""D 0.020

__.........:.N""D 0.020

__.........:.N;=.D 0.020

__...:N""D 0.020
__.........:.N",.O Q...QfQ
__.........:.N",.O 0.020

__.........:.N",.D 0.020

__.........:.N",.O 0.020

_--::;0...,.2".8 0 . 020
__.........:.N;=.D 0.020

__....:;N""D 0.020

.1!!Silll
12/07/98

12/09/98

..ff
HP2

_2

I
I
I
I
I

NO = not detected at detection limit



FRACTION 21A TEST CODE~ NAME PESTICIDES - SOIL
Date &Time Collected 12/04/98 10:51:00 Category ~SO~I~L ___

I
I
I
I

Page 23

Received: 12/05/98.

SAMPLE ID PS-SB02-24

TOXIK(Jl CXlRP. REPORT

Resul ts by ~le

Work Order' 98-12-129

PESTICIDES in SOILI
I
I
I
I
I
I

a-BHC
g-BHC (Lindane)
b-BHC
Heptachlor
d-BHC
Aldrin
Heptachlor Epoxide
Endosulfan I
4,4'-DOE
Dieldrin
Endrin
4,4'-DDD
Endosulfan II
4,4'-DDT
Endrin Aldehyde
Endosulfan Sulfate
Chlordane
Toxaphene
Methoxychlor

RESULT LIMIT

__.......::N:::,D 0.010
____---"N::.D O. 010
____---"N::.D 0•010
____.......::N:::,D O. 010
____---"N::.D 0. 010
____.......::N~D 0.010
____---"N::.D 0•010
____.......::N~D 0.010
____---"N""D 0.010
__-,N=O 0.010
____.......:::N""D 0•010
__--'N.:::D 0.010
____.......::N""D 0. 010
__--'N.:::D 0.010
__--'N.:::D 0.010
__--'N.:::D 0.010
__--'N.:::D 0.010
__~N~D 0.010
__-,N=D Q..Q!Q

Notes and Definitions for this Report:

NO =not detected at detection limit

I
I
I
I
I
I
I
I

UNITS:
EXTRACTED:
DATE RUN:
ANALYST:
INSTRUMENT:
OIL. FACTOR:

...!!!SL!9
12/07/98
12/09/98

~

HP2
____1



SAMPLE ID ..PS:.-.....GW03=:-. _ FRACTION 22A TEST CODE~ NAME PESTICIDES - WATER
Date &Time Collected 12/04/98 12:10:00 Category =WA~T~E~R~ __

I,

I
I
I

Page 24

Received: 12/05/98
TOXIICON alRP. REPORT

Results by ~le
Work Order , 98-12-129

I
PESTICIDES in WATER

RESULT LIMIT

Notes and Definitions for this Report:

ND =not detected at detection limit

I
I
I
I
I
I
I
1
I
I
I
I
I
I

a-BHC
g-BHC (Lindane)
b-BHC
Heptachlor
d-BHC
Aldrin
Heptachlor Epoxide
Endosulfan I
4,4 ' -DDE
Dieldrin
Endrin
4,4'-DDD
Endosulfan II
4,4 ' -DDT

Endrin Aldehyde
Endosulfan Sulfate
Chlordane
Toxaphene
Methoxychlor

EXTRACTED:
DATE RUN:
ANALYST:
INSTRUMENT:
DIL. FACTOR:
UNITS:

__-,N:::;.D Q...Q1Q

__...:N:::;.D 0.010

__-,N:::;.D 0.010

__...:N:::;.D 0.010

__--"N~D 0.010

__--"N""D 0.010
__.--!IN,,,,D O. 010

__0""':.;;::4-,-1 0.010

__.--!IN,,,,D 0•010

__-.:.::N""D 0.010

__.--!IN,,,,D 0•01 0

__-.:.::N""D 0.010

__.--!IN,,,,D 0 •010

__-.:.::N""D 0.010

,--_-.:.::N::.D O. 010
__-.:.::N::.D 0.010

___.--!IN,,,,D 0 •010

__-.:.::N::.D 0.010

__-.:.::N::.D 0.010

12/07/98

12/08/98

...£!
HP2

__1

ug/l



SAMPLE 10 :;;PS~-..JiGW04~~ _ FRACTION Z3A TEST CODE~ NAME PESTICIDES - ~ATER

Date & Time Collected 12104/98 13:10:00 Category ~~A::.T~E:.:R:......__

I
I
I
I

Page 25

Received: 1Z1OS/98
TOXIIC(JI (DIP. REPORT

Results by S81ple
Wort Order' 98-12-129

I PESTICIDES in WATER

RESULT LIMIT

Notes and Definitions for this Report:

NO = not detected at detection limit

I
I
I
I
I
I
I
I
I
I
I
I
I
I

a-SHC
g-SHC (Lindane)
b-SHC
Heptachlor
d-SHC
Aldrin
Heptachlor Epoxide
Endosulfan I
4,4'-DOE
Dieldrin
Endrin
4,4'-000
Endosul fan II
4,4'-00T
Endrin Aldehyde
Endosulfan Sulfate
Chlordane
Toxaphene
Methoxychlor

EXTRACTED:
DATE RUN:
ANALYST:
INSTRUMENT:
OIL. FACTOR:
UNITS:

__.....:N:::.O 0.010

__.....:N"",O 0.010

__---:;N~O 0•010

__--:.N""O 0.010

__---:;N""O 0 . 010
__---:;N~O Q..Q1Q

__--:.N""O 0.010

__.:..0.:.;::6,-,-1 0.010

__---"N:.=.O 0 •010

__---"N:.=.O 0 •010

__---"N"'-O 0 •010

__---"N:.=.O 0 •010

__---"N:.=.O 0 •010

__---"N:.=.O 0 •010

__---"N:.=.O 0 •010

__---"N:.=.O 0 . 010

__---"N:.=.O 0 •010

__---"N:.=.O 0 •0'0
__---"N:.=.O 0•010

12107/98

12/08/98
.,.g

HP2
_1
ug/L



SAMPLE 10 :..PS:.-..=GW05="-- _ FRACTION 24A TEST CODE PEST V NAME PESTICIOES - VATER
Oate & Time Collected 12104/98 14:40:00 Category =WA~T~E~R _

I
I
I
I

Page 26

Received: 1Z105/98
TOXIICCII alRP. REPORT

Results by sa.ple
wort Order tI 98-12-129

I
PESTICIDES in WATER

RESULT LIMIT

Notes and Definitions for this Report:

NO =not detected at detection limit

I
I
I
I
I
I
I
I
I
I
I
I
I
I

a-BHC
g-BHC (Lindane)
b-SHC
Heptachlor
d-BHC
Aldrin
Heptachlor Epoxide
Endosul fan I

4,4'-00E
Oieldrin
Endrin
4,4'-000
Endosulfan II
4,4'-00T
Endrin Aldehyde
Endosulfan Sulfate
Chlordane
Toxaphene
Methoxychlor

EXTRACTED:
DATE RUN:
ANALYST:
INSTRUMENT:
OIL. FACTOR:
UNITS:

__~N~O 0.010

__--llN~O 0.010

__~N:::.O 0.010
__--:;N""O 0.010

__--:;N:::.D 0.010

__---.:.N=D 0.010

__~N""D 0.010

__--:;N~D 0.010

__--:;N""D 0.010

__~N:::.D 0.010

__--:;N""D 0.010

__~N:::.D 0.010

__--:;N""D 0.010

__~N:::.D 0.010

__--:N:::;D 0.010

__~N~D 0.010

__--:N:::;D 0.010

__--:N:::;D 0.010

__--:N:::;D 0.010

12/07/98

12108/98

.,.g
HP2

_1
ug/L



SAMPLE 10 """PS:..-....GW=2=-- ...,..... _ FRACTION 25A TEST CODE~ NAME PESTICIDES - YATER
Date & Time Collected 12/04/98 11:50:00 CategorY,:::YA""T,-=E."R _

I
I
I
I

Page 27
Received: 12105/98

TOXIKON CORP. REPORT
Results bv Sallple

WOrk Order' 98-12-129

I
PESTICIDES in WATER

RESULT LIMIT

Notes and Definitions for this Report:

NO =not detected at detection limit

I
I
I
I
I
I
I
I
I
I
I
I
I
I

a-BHC
g-BHC (Lindane)
b-BHC
Heptachlor
d-BHC
Aldrin
Heptachlor Epoxide
Endosulfan I
4,4 ' -DOE
Dieldrin
Endrin
4,4'-000
Endosulfan II
4,4'-DDT
Endrin Aldehyde
Endosulfan Sulfate
Chlordane
Toxaphene
Methoxychlor

EXTRACTED:
DATE RUN:
ANALYST:
INSTRUMENT:
OIL. FACTOR:
UNITS:

__-..:.:NO 0.010

__--::NO 0.010

__-..:.:NO 0.010

__-!:N~O 0.010

__--::NO 0.010

__-..:.:NO 0.010

__--::NO 0.010

_--,,0..:.:.3=8 0.010
__--::N...O 0.010

__----!:N~O 0.010

__---'N""O 0.010
__--::N...O 0.010

__---'N""O 0 . 01 0
__....:N.,..O 0.010

__----!:N~O 0.010

__....:N.,..O 0.010

__....:N.,..O 0.010

__....:N.,..O 0.010

__----!:N~O 0.010

12/07/98

12/08/98

..,g
HP2

_1
ug/L



SAMPLE 10 LPS=---=Sl:::O~1.!-- _ FRACTION ~ TEST COOE PEST S NAME PESTICIDES - SOIL
Date & Time Collected 1y04198 15:00:00 Category SLlI>GE

I
I
I
I
I

Page 28

ReceIved: 12/05/98
TOXIKOll alRP. REPORT

Results by S8IIple

PESTICIDES in SOIL

RESULT LIMIT

Work Order , 98-12-129

Notes and Definitions for this Report:

NO =not detected at detection limit

I
I
I
I
I
I
I
I
I
I
I
I
I
I

a-SHC
g-SHC (Lindane)
b-SHC
Heptachlor
d-SHC
Aldrin
Heptachlor Epoxide
Endosulfan I
4,4 1 -ODE
Dieldrin
Endrin
4,4 '0000

Endosulfan II
4,4'-ODT
Endrin Aldehyde
Enclosulfan Sulfate
Chlordane
Toxaphene
Methoxychlor

UNITS:
EXTRACTED:
DATE RUN:
ANALYST:
INSTRUMENT:
OIL. FACTOR:

__-..::N::,O ~
__-..:::N::.O 0.10

__-..:::N::,D ~
__-..:::N...D 0.10

__-..:::N::,D 0.10

__--"N:=,D 0.10
__....:N:::,D 0.10

__......::N!::,D 0.10

__--"N:=,D ..Jh1Q
__--"N=D 0.10
__....:N:::,D 0.10

__--"N=D , 0.10
__-..:::N::.D 0.10

__-..:::N:::,O 0.10

__-..:::N::.D 0.10

__-..:::ND 0.10

__-'9 .::,5 0.10
__-..::N::,D 0.10

__-..:::N::.D 0.10

~

12107/98

12109/98
..,g
HP2

10000



SAMPLE 10 :...PS""·-'F..::B;:;O..:..1__-'- _ FRACTION ~ TEST CODE~ NAME PESTICIDES - WATER
Oate &Time Collected 12/04198 15:00:00 Category :WA~T~E~R~ ___

I
I
I

I

Page 29
Received: 12/05/98

TOXIICON CORP. REPORT

Results by Sample

PESTICIDES in WATER

Work Order. 98-12-129

I
I
I
'I
I
I

RESULT LIMIT

a-BHC NO 0.010
g-BHC (Lindane) NO 0.010
b-BHC NO 0.010
Heptachlor NO 0.010
d-BHC NO 0.010
Aldrin NO 0.010
Heptachlor Epoxide NO 0.010
Endosulfan I NO 0.010
4,4'-00E NO 0.010
Dieldrin NO 0.010
Endrin NO JhQ1Q

4,4'-000 NO 0.010
Endosulfan II NO 0.010
4,4'·00T NO 0.010
Endrin Aldehyde NO 0.010
Endosulfan Sulfate NO 0.010
Chlordane NO 0.010
Toxaphene NO 0.010
Methoxychlor NO 0.010

Notes and Definitions for this Report:

NO =not detected at detection limit

I
I
I
I,

I
I
I
I

EXTRACTED:
DATE RUN:
ANALYST:
INSTRUMENT:
OIL. FACTOR:
UNITS:

12107/98
12/08/98

~

HP2

-'ug/L



TEST COOE PEST S NAME PESTICIDES - SOIL

I

I
Page 30

Received: 12105/98
TOXIKON CORP. REPORT

Test Methodology

..:.:.: .

Work Order. 98-12-129

I
I
I

I

I
I
I
I
I
I
I

I
I

EPA Method: 8081. Organochlorine Pesticides &Polchlorinated Biphenyls
by Gas Chromatography

Reference: Test Methods for Evaluating Solid Waste: Physical/Chemical
Methods. EPA SW-846 FINAL UPDATE 111, 1996.
Office of Solid Waste, USEPA.

TEST COOE~ NAME PESTICIDES - WATER

EPA METHOO: 608 for water sample

Reference: Methods for Organic Chemical Analysis of Municipal and Industrial
Wastewater. Appendix A. 40 CFR Part 136. Federal Register Vol. 49,
No. 209, 1984.



~dI4-'
15 Wiggins Ave., Bedford, MA 01730

Telephon : (781) 275-3330
Fax: (781) 275-7478

- - - - .. ,- - - ­Ifd- .CHAIN OF CUSTODY RECORD
"<!oo,; ,yI'f"­

':V" .

-----­WORK ORDER tI:9~ . 0 .&?9-
J

DUE DATE .: ..1b.....~.~._

COMPANY: fbslv-k ;LA l..v £.., V 1"".'_ SAMPLE TYP~,~ , CONTAINER TYPE I ANALYSES
T

t::>" e Ob /:0;'- J I/f4/1o S.... l,p .,.). 0 i1ADDRESS: 1. WASTEWATER' p. PlASTIC ..
.. I--..,.,h~,,,, "1f-.~'V"7

· ..b'·

ll'2. SOIL ,L 0 ·OLASS
"

PHONE #: (.]ff R0..l - VOIr FAX #: (t2~ JUJ • 'f~'fL 3. SLUOOE ,''"1: v • VOA '.

~~4. OIL

P.O.#: 31{-OQol{qj t 7rif 5. DRINKING W~tER

,PROJECT MANAGER: /'-t·t~n • WATER~&Wi~4
. PROJECTID/LOCATION: N 1-/.1- ~q,c7f' 7. OniER (SPECIFY

,.~"r'-;,·.

TOXlKON SAMPLE SAMPLE CONTAINER SAMPLING PRESERVATIV'i<~ SPECIAL

• IDENTIFICATION TYPE SIZE TYPE ., DATE TIME
INsTRUCTIONs/.

COMMENTS

IPS-SPo/-IJb 2. k ~ I ~,
,~,,' '...,I

••i.

I '01/0
":<.:,:" "

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

:J "SrS(Jol-d t:/ 01/1 ·."tt, ·'v
,: ~ .\.",: .~...

.', 11/771

3 ~5I101'''lo o1:J/J .: ._;~ ,.V' - ~
..'

r IPJ-~()I ,-rZ. Ib9~J
.' v .. " .

.S- IfJ,SBoJ ~/~
• '""'1." ./

,,-
v.>9.?p ,.>

/:, fJ,!l101 -;( '093 ) '~, v i
;. ~.

:r If5-S&oJ -let '(JttL/n ,Ii,- vi

~ r..~-5Gol ";)0 In9Lf I
.....~. . .."

\,./';~,tf

i r-5f!oI-/~ 1)?J{fI V

IJr-5PP1-;;-1f
,

I{J \·ofS(
" v

'T..;J , ~;.,

"

/I ' fr~/-t)'f VJ?()C
i

V':'..,. '-'
old fS,.S(Jo;)-fJ C 'J1I

I, ~ J ,1/ 'I 1do2
,

'~l V.

/-3 F5_S~o~ ~z IPftRJ .~: .V~ C. J 1tJf).~ , ~~

~D B'f:A'::. I~'6.. DATE: l_ Ie..... '-I ·v< . QUOTATION.:
,.

,n, !71vt{J, ~SH.~?us4.s"ldiN,.:oUNOTIME: /,~ . ,~n ·
REI·u

.... -y'oW·'....· DATE: /2 . .j7", .5' K RECEIVED BV: DATE: . .
~ 'T_~~ TIME: 'I:Z: O/S • .'

"

TIME: oROUTINE '. .. .
RELINQUISHED BV: Sample disposal information

,
DATE: .. · I.B..ECEIV~OO:11BV:!i DATE:/~ - r ·c;r "'::;'

TIME: ..,... TIME: 1# . Iii ~
AI there any other known or suspected ... . · contamlnantB In these samples other than

;-
MfJ,HOOZSH~NT CO<DLEI IE ERATURE; those Dated above?

, /J ro ? .·I"~
; " Ves_' No _ "V_. 1st Known



IY Ifr-SIln-.{ol ;;1- ~d~HIII)'1

, SPECIAL
INSTRUCTIONSI

COMMENTS

ANALYSES
..,

_._---­
WORK ORDER #:LZ.-.~.6:2...~l2J.

DUEDATE.. :~~-~

. ;...~)

"'~."'~"
'.or 1~1:::'

UJ£,-:I ~
, ,

PRESERVATIV~

SAMPlE TYPE~l.CONTAINER TYPE
1.WASTEWATE~i ' p. PlASTIC J-~:r-~-r---r---'7-"","""---:,......-r---r"--r--r--r-.....,

,~,"'.', '

2. SOIL'. .G • GLASS
',::'~'

3. SLUDGE ,,;" V· VOA .,

".OIL·'
5. DRINIONG WATER

8. WATER (Gw'ti1IJlSW)

7. OTHER (SPECIFY

------­CHAIN OF CUSTODY RECORD. :.
'j;r-

SAMPLE
IDENTIFICATION

-'1A\Gh
15 Wiggins Ave.• Bedford. MA 01730

Telephone: (781) 275-3330
Fax: (781) 275·7478

COMPANY:..t:;.~~~~~lli~~~
ADDRESS:...j.;2'2:!::t.[{.~~~~~~~~~

PHONE #: (~~ ?tn..,r.{~FAX #: (:>(~) t'O--1d'>
P.o.#: .) q -O~: 5!t
PROJECT MANAGER: ~7~';!') ,
PROJECTID/LOCATION:~~~e:: ~u_

TOXlKON,

,.

IS- V1=-.fPo~-J.2-1 ';l II It I ,I'; ~oJ, ,"'Ii-V

16 1~..)tfl72-/~ I~ II I \ I r I I IhJ(
/1- Irf-Sgp~41 :;> ,II I I 1 \ 1 I I'O.J~
J~ ·II'S-~/qf'--:i-I J' rr rr-, J .11()3~

l1 lIi-S$//) -)oI?-- II 1( I I 1\ I/oJ'1
,;, Iff-5PJ~ ;2-.).1;) lY I \ I , I I Vo50"-
~( VJ;:.¥J~'f1 2 it;:,21' 1I I I I 1105/

.J
·;·.~"lorv··

../

.. v.. ..-..,

...;._V
.TJ

.......,;

'f

: .'

.:.>

'. '

II' I . I I I I I' I I I I Prl~

a.1 1~·6J(o~(6tJITTTlTTl---VJ'lol I :J \/J . I I I I I' I I I I I I OHr

rI ' I I I I I I I' I . I I I I PH r
01) II'S-6WO.:L..IGhI ~~-r~r1lf7h£gll~1 ~/~, VI 'I I I r I I I I 1'1 I PHS-
~-#fo7 ·13--~T>~~- .,'iJV
'? P("- 01 v;i/plJl L I 1"1'" I, 'IJJJj/9fIJ f~ I CQrI'f./ ···::""'·...... 1 I I I I I I I II I I pH"

• ---. -- »~~ ~';;:: I 7;;-h~~ 1-'9>'
J,,, DATE: RECEIVED BY: DATE: _ _ u'RUSH ..... BUSINq$s DAY TURN AROUND

TIME: TIME: _ _ 0 ROUTINE "
DATE: _ DATE' Sample disposal information

. . Are there any other known r suspected
TIME. - - TIME: c ntamlnantB In these samples other than

METHOD 9F~MENT . ~ those gated abov 7
.f..,..~'" # Yet __ No __ If Yes, 1st Known __--.,;.__



I'
I
I,

I·
,I,

I
I,

I
I,
I
I
I
I
'I
I,

I
I
I
I

CASE NARRATIVE

Work Order: 9812129

All samples were analyzed within the method holding times.

No target compounds were detected in the method blanks.



MATRIX SPIKE SAMPLE: MS9812129.1
DILUTION: 1X

MATRIX SPIKE DUPLICATE: MSD9812129.1
DILUTION: 1X

LCS9812013

TOXIKON

GC PESTICIDESIPCB ANALYSIS MS/MSD RECOVERIES
(METHOD 608/8080)

PROJECT: 9812129
MATRIX: SOLIDS

LABORATORY CONTROL SPIKE

COMPOUND SPIKE CONTROL CONTROL QC LIMITS
ADDED SPIKE %

(ug) (ug) RECOVERY
gamma-BHC (Lindane) 0.2 0.174 87.0 25-111
Heptachlor 0.2 0.208 104.0 28-122
IAldrin 0.2 0.154 77.0 16-124
Dieldrin 0.8 0.872 109.0 28-128
Endrin 0.8 0.778 97.3 17-158
~,4'-DDT 0.8 0.836 104.5 27-132
- AROCHLOR 1260 5.0 NA NA 38-144

COMPOUND SPIKE SAMPLE MS MS
ADDED CONC. CONC. %

(ug) (ug) (Ug) RECOVERY
gamma-SHC (Lindane) 0.2 NO 0.151 75.5
Heptachlor 0.2 3.74 7.86 "NC
~Idrin 0.2 NO 0.229 114.5
Dieldrin 0.8 NO 1.07 133.8
Endrin 0.8 NO 0.671 83.9
4,4'-DDT 0.8 NO 0.996 124.5
- AROCHLOR 1260 5.0 NA NA NA

- Arochlor units in ppm (mglL) (for PCS ONLY" analysIs)
NC =Not calculated when native concentration exceeds matrix spike amount.
o- Indicates Diluted Out
INT - Indicates Interference

I QC LIMITS I
COMPOUND SPIKE MSD MSD %RPD %RPD RECOVERY

ADDED CONC. %
(ug) (ug) RECOVERY

Igamma-SHC (Lindane) 0.2 0.173 86.5 13.58 < 15 25-111
Heptachlor 0.2 7 NC 11.60 <15 28-122
IAldrin 0.2 0.241 120.5 5.11 <15 16-124
Dieldrin 0.8 1.1 137.5 2.76 < 15 28-128
Endrin 0.8 0.621 77.6 7.74 < 15 17-158
4,4'-DDT 0.8 0.887 110.9 11.58 <15 27-132
- AROCHLOR 1260 5.0 NA NA NA <15 38-144

•

I
,I
I
'I
,I
'I
,I

I
I
I,

'I
I
I
I
I,

I
I
I
I



I
I
I
I
,I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

TOXIKON

GC PESTICIDES/PCB ANALYSIS SURROGATE RECOVERIES
(METHOD 608/8080)

PROJECT # : 9812129
MATRIX: SOLIDS

SAMPLE 10 2,4,5,6-Tetrachloro-M-Xylene Oecachlorobiphenyl

METHOD BLANK 69.5 80

LCS 82.8 79

MS9812129.1 70 68

MSD9812129.1 67 79.3

9812129.1 53 59.3

9812129.2 56.5 61

9812129.3 DILUTED OUT DILUTED OUT

9812129.4 68 101

9812129.5 58 80

9812129.6 40.8 53

9812129.7 50 64.3

9812129.8 66.8 75.3

9812129.9 59 110.5

9812129.10 54.5 80

9812129.11 62.5 86.5

9812129.12 74.8 79.5

9812129.13 56.3 80

9812129.14 94.8 103.3

9812129.15 64.8 76

9812129.16 79.8 88

9812129.17 50 80

9812129.18 17.8 79.5

9812129.19 68 75.5

9812129.20 67 82.5

D - Indicates Diluted Out
INT - Indicates Interference



-- Arochlor units In ppm (mg/L) (for "PCS ONLY" analysIs)

LCS9812014

TOXIKON

GC PESTICIDES/PCB ANALYSIS MS/MSD RECOVERIES
(METHOD 608/8080)

PROJECT: 9812129
MATRIX: SOLIDS

MATRIX SPIKE SAMPLE: MS9812129.21
DILUTION' 1X

MATRIX SPIKE DUPLICATE: MSD9812129.21
DILUTION: 1X

LABORATORY CONTROL SPIKE

COMPOUND SPIKE CONTROL CONTROL QC LIMITS
ADDED SPIKE %

(ug) (Ug) RECOVERY
'gamma-SHC (lindane) 0.2 0.135 67.5 25-111
Heptachlor 0.2 0.154 77.0 28-122
Aldrin 0.2 0.199 99.5 16-124
Dieldrin 0.8 0.629 78.6 28-128
Endrin 0.8 0.683 85.4 17-158
4,4'-DDT 0.8 0.766 95.8 27-132
-- AROCHLOR 1260 5.0 NA NA 38-144

o- Indicates Diluted Out
INT - Indicates Interference

.
COMPOUND SPIKE SAMPLE MS MS

ADDED CONC. CONC. %
(ug) (Ug) (ug) RECOVERY

!gamma-BHC (Lindane) 0.2 NO 0.14 70.0
Heptachlor 0.2 NO 0.18 90.0
Aldrin 0.2 NO ,0.244 122.0
Dieldrin 0.8 NO 0.69 ·86.3
Endrin 0.8 NO 0.733 91.6
4,4'-DDT 0.8 NO 0.803 100.4
-- AROCHLOR 1260 5.0 NA NA NA

I QC LIMITS I
COMPOUND

\
SPIKE MSD MSD %RPD %RPD RECOVERY
ADDED CONC. %

(ug) (ug) RECOVERY
. gamma-BHC (Lindane) 0.2 0.133 66.5 5.13 < 15 25-111

Heptachlor 0.2 0.165 82.5 8.70 < 15 28-122
Aldrin 0.2 0.23 115.0 5.91 < 15 16-124
Dieldrin 0.8 0.675 84.4 2.20 < 15 28-128
Endrin 0.8 0.726 90.8 0.96 < 15 17-158
~,4'-DDT 0.8 0.791 98.9 1.51 <15 27-132
-- AROCHLOR 1260 5.0 NA NA NA <15 38-144

'I
I
I
I
I
I
I
I
I
I

\

I
I
I
I
,I
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I
I
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TOXIKON

GC PESTICIDES/PCB ANALYSIS SURROGATE RECOVERIES
(METHOD 608/8080)

PROJECT #: 9812129
MATRIX: SOLIDS

SAMPLE 10 2,4,5,6-Tetrachloro-M-Xylene Oecachlorobiphenyl

METHOD BLANK 67.2 88.8

LCS 63.8 81.2

MS9812129.21 64.8 85

MSD9811129.21 61.8 • 82.5

9812129.21 61.8 82.5

9812129.26 DILUTED OUT DILUTED OUT

D - Indicates Diluted Out
INT - Indicates Interference
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TOXIKON

GC PESTICIDES/PCB ANALYSIS LCS/LCSD RECOVERIES
(METHOD 608/8080)

PROJECT: 9812129
MATRIX: WATER

LABORATORY CONTROL SPIKE: LCS9811076

COMPOUND SPIKE LCS LCS QC LIMITS
ADDED CONC. %
(uglL) (ug/L) RECOVERY

Igamma-SHC (Lindane) 0.2 0.246 123.0 25-111
Heptachlor 0.2 0.185 92.5 28-122
!Aldrin, 0.2 0.201 100.5 16-124
Dieldrin 0.8 1.05 131.3 28·128
Endrin 0.8 1.25 156.3 17-158
~,4'-DDT 0.8 0.981 122.6 27-132
.- AROCHLOR 1260 5.0 NA NA 38-144

LABORATORY CONTROL SPIKE DUPLICATE: LCSD9811076

I Qc LIMITs I
COMPOUND SPIKE LCSD LCSD %RPD %RPD RECOVERY

ADDED CONC. %
(uglL) (uglL) RECOVERY

gamma-SHC (Lindane) 0.2 0.235 117.5 4.6 < 15 25-111
Heptachlor 0.2 0.165 82.5 11.4 < 15 28-122
Aldrin 0.2 0.174 87.0 14.4 < 15 16-124
Dieldrin 0.8 0.948 118.5 10.2 < 15 28-128
Endrin 0.8 1.12 140.0 11.0 < 15 17-158
~,4'-DDT 0.8 0.925 115.6 5.9 <15 27-132
.... AROCHLOR 1260 5.0 NA NA ' NA <15 38-144
.- Arochlor Units In ppm (mg/L) (for "PCB ONLY" analysIs)
D - Indicates Diluted Out
INT • Indicates Interference
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TOXIKON

GC PESTICIDES/PCB ANALYSIS SURROGATE RECOVERIES
(METHOD 608/8080)

PROJECT # : 9812129
MATRIX: WATER

SAMPLE 10 2,4,5,6-Tetrachloro-M-Xylene Oecachlorobiphenyl

METHOD BLANK 88.8 104

LCS 91.2 105

LCSD 79.5 95.5

9812129.22 77 62.5

9812129.23 74 84.5

9812129.24 70.5 51.3

9812129.25 70.3 55.5

9812129.27 70.8 91.3

D - Indicates Diluted Out
INT - Indicates Interference



CASE NARRATIVE

Work Order: 9812129

'. t
. .::..
.0;"
,:'1;_

All samples were analyzed within the method holding times.

No target compounds were detected in the method blanks.

I:
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TOXIKON

GC PESTICIDES/PCB ANALYSIS SURROGATE RECOVERIES
(METHOD 608/8080)

PROJECT #; 9812129
MATRIX: WATER

SAMPLE 10 2,4,5,6-Tetrachloro-M-Xylene Oecachlorobiphenyl

METHOD BLANK 88.8 104

LCS 91.2 105

LCSD 79.5 95.5

9812129.22 n 62.5

9812129.23 74 84.5

9812129.24 70.5 51.3

9812129.25 . 70.3 55.5

9812129.27 70.8 91.3

D - Indicates Diluted Out
INT - Indicates Interference

• ~: 0.



LABORATORY CONTROL SPIKE: LCS9811076

LABORATORY CONTROL SPIKE DUPLICATE: LCSD9811076

PROJECT: 9812129
MATRIX: WATER

TOXIKON

GC PESTICIDES/PCB ANALYSIS LCS/LCSD RECOVERIES
(METHOD 608/8080)

COMPOUND SPIKE LCS LCS ac LIMITS
ADDED CONC. "0
(ug/L) (ug/L) RECOVERY

gamma-BHC (Lindane) 0.2 0.246 123.0 25-111
Heptachlor 0.2 0.185 92.5 28-122
Aldrin 0.2 0.201 100.5 16-124
Dieldrin 0.8 1.05 131.3 28-128
Endrin 0.8 1.25 156.3 17-158
4,4'-DDT 0.8 0.981 122.6 27-132
.... AROCHLOR 1260 5.0 NA NA 38-144

.... Arochlor units In ppm (mg/L) (for PCB ONLY" analysIs)
D - Indicates Diluted Out .
INT - Indicates Interference

I QC LIMITs I
COMPOUND SPIKE LCSD LCSD %RPD %RPD RECOVERY

ADDED CONC. %
(uglL) (ualL) RECOVERY

Igamma-BHC (Lindane) 0.2 0.235 117.5 4.6 < 15 . 25-111
Heptachlor 0.2 0.165 82.5 11.4 <15 28-122
Aldrin 0.2 0.174 87.0 14.4 < 15 16-124
Dieldrin 0.8 0.948 118.5 10.2 < 15 28-128
Endrin 0.8 1.12 140.0 11.0 < 15 17-158
4,4'-DDT 0.8 0.925 115.6 5.9 <15 27·132
.... AROCHLOR 1260 5.0 NA NA NA <15 38-144·.

I
I
I
I
I
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TOXIKON

GC PESTICIDES/PCB ANALYSIS SURROGATE RECOVERIES
(METHOD 608/8080)

PROJECT # : 9812129
MATRIX: SOLIDS

SAMPLE 10 2,4,5,6-Tetrachloro-M-Xylene Oecachlorobiphenyl

METHOD BLANK 67.2 88.8

LCS 63.8 81.2

MS9812129.21 64.8 85

MSD9811129.21 , 61.8 82.5

9812129.21 61.8 82.5

9812129.26 DILUTED OUT DILUTED OUT

,

,

D - Indicates Diluted Out
INT - Indicates Interference
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LCS9812014

..:.:.... ,"'

TOXIKON

GC PESTICIDES/PCB ANALYSIS MS/MSD RECOVERIES
(METHOD 608/8080)

PROJECT: 9812129
MATRIX: SOLIDS

MATRIX SPIKE SAMPLE: MS9812129.21
DILUTION: 1X

MATRIX SPIKE DUPLICATE: MSD9812129.21
DILUTION: 1X

LABORATORY CONTROL SPIKE

- Arochlor untts 10 ppm (mglL) (for ·PCS ONLY" analysIs)

COMPOUND SPIKE SAMPLE MS MS
ADDED CONC. CONC. %

(ug) (ug) (ug) RECOVERY
gamma-SHC (Lindane) 0.2 NO 0.14 70.0
Heptachlor 0.2 NO 0.18 90.0
!Aldrin 0.2 NO 0.244 122.0
Dieldrin 0.8 NO 0.69 ·86.3
Endrin 0.8 NO 0.733 91.6
4,4'-DDT 0.8 NO 0.803 100.4
-- AROCHLOR 1260 5.0 NA NA NA

D - Indicates Diluted Out
INT - Indicates Interference

Ul LIMII~

COMPOUND SPIKE MSD MSD % RPD %RPD RECOVERY
ADDED CONC. %

(ug) (ug) RECOVERY
Igamma-SHC (Lindane) 0.2 0.133 66.5 5.13 < 15 25-111
Heptachlor 0.2 0.165 82.5 8.70 < 15 28-122
!Aldrin 0.2 0.23 115.0 5.91 < 15 16-124
Dieldrin 0.8 0.675 84.4 2.20 < 15 28-128
Endrin 0.8 0.726 90.8 0.96 < 15 17-158
4,4'-DDT 0.8 0.791 98.9 1.51 <15 27-132
-- AROCHLOR 1260 5.0 NA NA NA· <15 38-144.

COMPOUND SPIKE CONTROL CONTROL ac LIMITS
ADDED SPIKE %

(ug) (ug) RECOVERY
gamma-SHC (Lindane) 0.2 0.135 67.5 25-111
Heptachlor 0.2 0.154 77.0 28-122
Aldrin 0.2 0.199 99.5 16-124
Dieldrin 0.8 0.629 78.6 28-128
Endrin 0.8 0.683 85.4 17-158

. 4.4'-DDT 0.8 0.766 95.8 27-132
-- AROCHLOR 1260 5.0 NA NA 38-144

't..
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TOXIKON

GC PESTICIDES/PCB ANALYSIS SURROGA1~ RECOVERIES
(METHOD 608/8080)

PROJECT #: 9812129
MATRIX: SOLIDS

SAMPLE ID 2,4,5,6.Tetrachloro-M-Xylene Decachlorobiphenyl

METHOD BLANK 69.5 80

LCS 82.8 79

MS9812129.1 70 68

MSD9812129.1 67 79.3

9812129.1 53 59.3

9812129.2 56.5 61

9812129.3 DILUTED OUT DILUTED OUT

9812129.4 68 101

9812129.5 58 80

9812129.6 40.8 53

9812129.7 50 64.3

9812129.8 66.8 75.3

9812129.9 59 110.5

9812129.10 54.5 80

9812129.11 62.5 86.5

9812129.12 74.8 79.5

9812129.13 56.3 80

9812129.14 94.8 103.3

9812129.15 64.8 76

9812129.16 79.8 88

9812129.17 50 80

9812129.18 17.8 79.5

9812129.19 68 75.5

9812129.20 67 82.5

o - Indicates Diluted Out
INT - Indicates Interference

:::.",

. .:.~.;' .



MATRIX SPIKE SAMPLE: MS9812129.1
DILUTION: 1X

MATRIX SPIKE DUPLICATE: MSD9812129.1
DILUTION : 1X

TOXIKON

GC PESTICIDESIPCB ANALYSIS MSIMSD RECOVERIES
(METHOD 608/8080)

';~.~' .
. ~:-'.: ...':.:

.:.....:J::.:

LCS9812013

PROJECT: 9812129
MATRIX: SOLIDS

LABORATORY CONTROL SPIKE

COMPOUND SPIKE CONTROL CONTROL QC LIMITS

ADDEO SPIKE %

(ua) (UQ) RECOVERY

!gamma-SHC (Lindane) 0.2 0.174 87.0 25·111

Heptachlor 0.2 0.208 104.0 28-122

!Aldrin 0.2 0.154 17.0 16-124

Dieldrin 0.8 0.872 109.0 28-128

Endrin 0.8 0.778 97.3 17-158

4,4'-00T 0.8 0.836 104.5 27-132

-- AROCHLOR 1260 5.0 NA NA 38-144

COMPOUND SPIKE SAMPLE MS MS

ADDED CONC. CONC. %
(ug) (Ug) (ug) RECOVERY

gamma-SHC (Lindane) 0.2 NO 0.151 75.5

Heptachlor 0.2 3.74 7.86 NC

Aldrin 0.2 NO 0.229 114.5

Dieldrin 0.8 NO 1.07 133.8

Endrin 0.8 NO 0.671 83.9

4,4'-DOT 0.8 NO 0.996 124.5

-- AROCHLOR 1260 5.0 NA NA NA

- Arochlor units an ppm (mgIL) (for ·PCB ONLY- analySIS)

NC =Not calculated when native concentration exceeds matrix spike amount.

o - Indicates Diluted Out

INT - Indicates Interference

ue. LIMITS

COMPOUND SPIKE MSD MSD %RPD %RPD RECOVERY

ADDEO CONC. %
(ug) (ug) RECOVERY

gamma-SHC (Lindane) 0.2 0.173 86.5 13.58 < 15 25-111

Heptachlor 0.2 7 NC 11.60 < 15 28-122

IAldrin 0.2 0.241 120.5 5.11 < 15 16-124

Dieldrin 0.8 1.1 137.5 2.76 < 15 28-128

Endrin 0.8 0.621 17.6 7.74 < 15 17-158

4,4'-ODT 0.8 0.887 110.9 11.58 <15 27-132

- AROCHLOR 1260 5.0 NA NA NA <15 38-144

-.' ....:
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- TII 01/14/99 15:21 FAX ~02

TEST COD£S and IiAMES used gn this workorder

PEST WPESTICIDES - WAT~~

CONTACT ~JA~Y~S~ON~ __
ATTEN FAUL LEZ5ERC
PHONE (781)275-3330

HA 'ERT ~ M-MA064; TRACE ~£7~S SUlFATE!tY~!OE,RES. FREE
CHLORINE, Cs. TOTAL All., lDS. eH. IHMS. Voe, PEST_,NUTRIEMTS.
O!HAHO, o&G, PHENOL1~S. Pe85 • CT ~~$ #PM·Q563, WV ~'077B

PREPA~EO TOXIKON CORPORATI~

BY 15 WIGGINS AvE
BEDFORD , MA 01730

" 'R' ""'3, ~J"~... " ""',)!' ,.".,-<,
VERlFlED BY: ~~ :v{/

TOXTaJI alRP. tt~PQRT

01/14/99 14:51;11

ATTEN MICHAEL HEffRON

R~po~T fOSTER &WHEELER
TO 1 OkfQAD vA~~EY. SUITE 200

LANGHORNE. PA. 19047

~p'( ID NWS EARLE PESTICIDES
TAKEN 1/7/99
TRANS _

TYPE ILlTER
P.O. # _

INVOICE und~r separate cover

Page ,

Re<:ei.ed~ 01108199

CllENY FOSTER SAMPLES -!
COMPA~Y fOSTER &W"eELE~

FACIlITY 1 OXfORD VALLEY. SUIrE 200
lANG~ORNE. ~A. 19047

SAMPLE IDEIfTI FICAT 101

Q.l pS-GlJ1

02 PS-GlJ?

03 PS-C\J6

Q!. pS-GW7

OS PS-G~

~ PS-GW-09 - /JOT' E N~u<=!H Vtt.~.MC .,... 1UJf«J S;lt-""'fJ~.

07 PS- TSO,

I
I
II
I
I

II
I
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I
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SAMPLE It> '-P.=S...:-CW:::::.:':- _ FRACTIOW 01A TEST CODE~ NAME PESTICIDES - WAnER
Date & Time Collected 01/07/99 15:30:00 Cetl'gory ",lM<>.Y:..!E:.:R:.-.__

I
I
I

01/14/99 15:21 FAX

Pilge 2

acccived; 01'08/99

TOl( IIClllI OORP. REPOilT
lesult6 br Sa.ple

VOrk O~r ~ 99-01-119

~03

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

h I -.
PESTICIDES in WATE~

RfSVLT llMIT

.-SHC NO 0.010
g-aliC (lindane) NO 0.010
b-BHC NO Q-.Q.l2
Heptachlor tJe Q.JUQ
d-SHC NO 0.010
Aldrin aiD 0.010
Heptachlor Epoxide NO 0.010
Endosulfan I ND 0.010
'.4'-OOE aiD 2-QlQ
Dieldri" NO 0.010
Fndrin )/0 0.010

",'" ·000 NO 0.010
Endosulflln II I/O 0.010

4."'-00T NO !UllQ
EndrinAldetlyde NO !L.!UQ
Endosulfen Sul1ate NO 0.010
Chlordane --~ .0.010

Toxaphene WO ~
Methoxychlor NO g.JllQ

Notes end Definitions for this Report:

o:rR4C'TFD~ 01/09/99

DATE IlUIl: 0'113199
ANALYST: ..B
!~SHW!4E!oI!; HP?

OIL. FACIOfl : --!
UNITS: ug/L

~D ; not d@tected at detection limit



,SAMPLE 10 P:..;s::..·...l!G\I2= _ FRACTION OZA TEST CODE!m....!! NAME PESTICIDES· WATER

Date & Time Collected 011,07/9'i '4:45:00 Category ",\IA..,T,-!:E:.::R _

I
I
I
I

01/14/99 15: 21 FAX

Pttge 3

Received: 01108/99

TDXllUlil CORP. REPORT

Results bv sa.pl~

uort Order , 99-01-119

~04

I
I
I
I~

I
I
I
I

PESTICIDES in WATER

RESULT lIliliT

a-SHe NO 0.010

g-BHC (Lindane) NO 0.010

b-StiC Nt> ILO'O

H.,ptlilcMor NO 0.010

d·81lC NO 0.010

Aldrin NO ~

Heptachlor Epoxide NO 0.010

Endosul fen' NO Q.&lQ

4.' I·ODE NP £..Q1Q

Oil!ldrin liD 0.010

Endrin aiD 0.010

4,4'-000 NO ~

End~sulf8r' II NO 0.010

'.4'·DDT NO M1Q
Endrin Aldehyde NO Q..JUQ

Endosulfan Sui fete NO ~
Chlordane NO 0.010

Toltaphen.e NO 0.010

Methoxychlor toIll .!!:..Q.lQ

Notes end Definit.ions for this Report:

I
I

E)(TflACTED ~

DATE llUN~

AWALYST:

INSTRUMENT:
OIL. FACTOR:
UNITS:

01109/99

01/13/99

..if
HPZ

_1
ug/l.

I
I
I
I
I

ND ~ not detected at detection limit



I
T

01/14199 15:21 FAX ~05

SAMPLE 10 P:..;S~"~GW6= _

I
I
I
I

Page 4

Received: 01,08/99
TOlClmiI CORP" REPORT

Resul ts by ~le

FRACTION ~ TEST COOE PEST ·w NlME PES'l'lCI0ES • WA!£R

OlJte & Time Collected 01/07/99 10;05:00 Category ~WIl~T~e.::.R _

PESTICIDES in WATER

ResULT LlMIT

I
I
I
I
I
I
I
I
I
I
I
I
I
I

e"9HC NO ~

g-BHC (Lindane) elO 0.010

b-BHC NO Q.:..Q.l2

Hept:lchlor NO 0.010

d-BHC NO 0.010

Aldrin NO 0.010

Hepta~~l~r Epo~i~ NO 0.010

Endos\Jltan I elD ~

'.4'"00E liD Q..Jll2
Dieldrin NO 0.010

Endr 1n NO Q.,..Q1Q

4,4'-000 NO 0.010

Endo!'ul fan 'I NO 0.010

4.(,1-001 NO £.:..QlQ
Endrin Aldehyde NO 0.010

Endo!>ul fan SuI 'tate NO 0.010

Chlordllne flO 9..:..QlQ

Toxapn(!f1e NO Q.J!!Q

Methoxychlor NO M.!Q

EXTRACTED: 01109[99

DATE RUN: 01/13/99

MolAL YSl ; ~

INSTRUME~l; HP2

OIL. fACTOr<: ---l
UNJTS: ug/L

NO ~ not detected at detection limit



I
r

01/14/99 15:21 FAX
~06

SAI'IPLE ID .:.,.PS::..-,."C1tl7o::..:..._-.,- _ FIl~CTll»I 04A TEST CODE PEST V MAME nSllCllJ£S - \lAm

Date &Timr Collected 01107/99 11:30:00 Cate90~y WA~TER~ _

I
I
I
I

page S

Received: 01108/99
TOXIICOII aIlP. REPORT

Results bv SalPle

PEST~C~DES in WATER

van: Onter , 99-01'119

I
I
I
I
I
I
I

RESULT LIMIT

a-SHC NO 0.010
g-BHC lLinda~) NO 0.010
b-8HC NO 0.0'0
Heptachlor ND 0.010
<HJtlC ND 0.010
Aldrin NO ~
Heptachlor Epoxide NO 0.010

Endosul fan tiD 0.010
4.4'-OOE tiD 0.010
Dieldr," NO 0.010
fndrin NO 0.010
4,4"000 NO Q&lQ
Endosul fan 11 NO ~
'.4'-00T Nt) !LJU.Q
Endrin Aldehyde NO ~
Endosulfa~ sulfate NO ~
Chlordane NO 0.010
Toxeptlene NO 0.010
"ethOJtychlor NO 0.010

Notes and Definitions for this Report:

I
I

EXTRACTED:
DATE RUN:
,tIlAlYST:

INSTRuMENT:
DJl. FAC10R;

UNITS;

01109/99

0'113,99

~

t!.P2

I
I
I
I
I

NO : not detected at detection limit



SAMPLE ID "'PS",.-...>!GV8=- --

I
I
I

.!

01!14!QQ 15:21 FAX

PiI9C! 6
Received: 01108/99

TOXlmi (DiP. REPORT
Results by Sample

FRACTl~ DSA TEST CODE PfST " MAMt PESTICIDES - Wl'TD
Date &Time Collected 01107/99 12:]5:00 Category =UA=TE~R __

~07

I
I
I
I
I
I
I
I
I
I

I
I
I

PESTICIDES in WATER

1cfSUlT LIMIT

a-8lle ND ~
S-SHC <Lindane) ~ 0.010
b-BHC NO 0.010
Hl!ptaeh\or tiD Q.:.Q!.Q
d-llHC H!) 0.010
Aldrin NO ~
Heptachlor epo~ide 110 ~
EnQos~lfar, ND 0.010
4.4'-00E NO !L..!lli!
Dieldrin NO 0.010

Endrin 1:0 0.010
4,4'-000 NO 0.0'0
Endosulfan II "0 0.0'0

",4 ' -OEi! NO £.:.Q1Q
Endr;n Aldehyde NO 0.010

EndQsultan Sulf3t~ NO 0.010
Chlordane Ny O.OHI
Toxaphene ..0 0.010

Methoxychlor NO (1.010

Notes end Defln'tlons ~or this ~~rt:

EXTRACTED: 01£09/99

DATE RUN: 01/13/99
ANALYST: CK

ltISn.l.lMEilT: ioIP'
OIL. FACYOil : ~1

UNITS; uij/L

~o = not detected at detection limit



TEST CODE~ NAME PESTICIDES· WATER

I

-I-

01/14/99 15:21 FAX

Page 8
1i~C!;wd; 01/08/99

100IlDli LllRP. REPORT

Test Methodology
Wo~k Order' 99-01-119

~09

I
I
~I

I
I
I
I
-I
W

,I

I
I

EPA METHOD: 608 for water sample

Reference: Methods for Organic Ch~i~al Analysis of Municipal end l~strial

Westewater. Appendix A. 40 CFR Part 13b. Federal Register vol. 49,
No. 209, \984.
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Project#9901119

Case Narrative

Fraction 6, sample IO PS-GW-09, was not run due to insufficient
quantity of sample. Two l-L jars were provided. One was labeled MS
by the client and the other labeled MSO by the client. The two jars
were spiked by the lab and extracted. No third jar was provided for
a sample run.
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GP Work Order #9812122

SAMPLE ANALYSIS REPORT

Prepared For: .

FOSTER ~~EELER EN'J!RONMENTAL

2300 LINCOLN ~~ EAST
LANGHORNE, PA 19047

NAVAL WE.~PONS S'l'ATION-EARLE

Prepared By:

GPL Laboratori~s, LLLP
202 Perry Parkway ,

Gaithersburg, MD 20877

January 6, 1999

(;lIfi:.uJ f::JlrnL /..rom
Yem.an--e-v-_o-h~an~~Laboratqry

Director
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·1, I

reject: NAVAL ~fAPONS STATION'EARLE GPL LABORATORIES I LLLP POige 2

,I, ORGANIC ANALYSIS RESULTS

I
I, GP 10: 9812122'01 MOitrix: SOIL

Cl ient ID: PS·SSOl Collected: 1211'/98

Parameter M£thod Result Rep.Lim. Units Di l. PrePQred Analyzed By

I Nitroglycerin 833011 BOl 5000.0 ug/lC.g 12119/9tl 12127/98 IF
Iii troguanidi ~c HPlC 8QL 510.0 ug/Kg 12119/98 1Z/Z8/98 If

,I
I

GP 10: 98i2122·02 Matrix: SOIL
Cli~nt 10: PS,SS02 Collected: 12/',/98

t!!!~tcr Method Ile!>ult Rcp.l im. (In; t'l Oi l. Prcp:lred Anllly%PO By

II Nitroglycerin e330M llOl 5000.0 U!l/Kg 12/19/98 12/28/98 If
Nitrogu,.nidine HPLC 9QL 510.0 US/Kg 12119/98 12/28/98 IF

,I,
GP JO: 9812122-03 Matrix; SOIL

I Cl ient 10: PS·SS03 Col 1e<: ted: , 2/' '/98

Me-thodPa r 21'1£tcr Re!:ult Ree.lim. unit!: • Oi \. Preeared Analyzed Sy

.1,
"itro9\yc:~r'in 1l:5:50M S'lt. 5000.0 ug/Kg 12119/98 12128/98 LF
Ni trogl.lllnidi ne HPLC SOL 510.0 ug/Kg 12/1y/08 12i28j9S LF

I
uP 10; 9812122'04 Matrix: SOIL

,I, Client 10: PS-SS03D Collected: 12111/98

Parilll1l?tet, Metllod f(Pcsult Rep.lim. Units Oi l. Preppred An:llyzecl ey

II
Ni trogly~erin 8330H SQl SDDO.O ug/Kg 12119/98 12/28/98 LF
t;itrogu:midine HPLC SOL 5~O.O US/KS 121'9/98 12128/98 l~

I
CP 10: 9812122-05 Matrilf.: SOIL

,I Cl ient 10: ps-ss04 Collected: iZ!11/9ll

Method Rep.linl. unit$ 0; l.Parameter Rcsul t PrSO:lred An;alyted By'"

I
Nitroglycerin 8330M BQl 5000.0 "9/K9 'i2/19/9B 12/28/95 .. F

Nitrogullnidint' HPlC BaL 5'0.0 ug/I::g 1Z1W/98 12128/98 IF

I
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NAVAL wEAPC~S STATION-EARlE GPL LABORATORIES, LLLP
WET CHEMISTRY ANALYSIS RESULTS

Pa~ 3

GP 10: 98'2'ZZ-Oi

Client 10: PS-SS01

Matrix: SOIL

Collected: 12/11/98

P~r3meter

Nitrocellvlo!';e

Percent Sol ids

tiP-thad

IMP
MCA~ 160.3

Result Rep.lim.

SCL 37.6

91.1

pi l. Prepared AnDlYl~d Bv

12/30/98 12/31/98 OC8
01/06/99 OC8

M=t~ix: SOIL

Collected: 1Zf,,/98

I
'I'
,I,
,I

GP 10: 9812122-02

Client TO: PS-SS02

Parameter

N~ trocell:Jlose
Percent Sol ids

Method

IMP
MCAW 160.3

Result Rep_tim.

BCL 32.9

9~.4

Units

mgt(g

X

Oil. Prep:lred

12130/98

Analyze':: By

12/31/98 DCB

0',/06/99 OCO

cr 10\ 9812122-03

Client 10: pS-SS03

Pilrameter

Nitrocel \ulose

Percent SOl idfo

IMP
I~CAII'" 160 •3

Matrix: SOIL

Coilected: ,z" 1/98

Rcsu l t Il~p"".~l....i",m:..._..:U:;.:.n;.;.;~t~~_--o:(Ic:.i .:.o1.,--_..:.P..:..r;:.:epa=.:.r~ed~~An'-.:liJ~· \..l,y~zed~~ByL.

BQL 32.2 n~/Kg 1 12/30/93 'IZ/3'1/98 DeB

93.1 % 01/0b/990CB

I
Analyzed By

12/31/ge DCB

C1/0!/99 cce

12/31/98 DeB

01/06/99 Dca

NBtrix; SOH

toliected: .2/'1/96

M"tri~: SOIl.

Collccted; 12/11/98

Prepared

Prep"red

12/30/98

O;! •

Oi l.

rre/Kg

x

Unitr.

Unit:;

1119'''9

"

28.7

30.7

Rep.Lilll.

Rep.Lim.

8QL
94,3

80l

92.3

Re!;ult

IMP
MCAW '60.3

Method

IMP
MCAIJIo/ '160.3

MethodParameter

DP 10; 98'~'22-0S

Client Ie: PS'SS04

Hi trocellulos('

Pe,'ct'nt Sol id"

GP 10: 9812122-04

Client 10: PS-SS03D

Pili"'&imeter
t.litrcx;ellulose

Percent So lids

I,
I
,I



$ = Value obtained from a 1:500 dilution

R = Flammable at room temperature

N = Flashpoint not observed; heated to specified limit

F.F. = Sample gave off fiammabie fumes

III 006GP E~~'IRO~1ffi~~AL

=Value obtained from a 1:5 dilution

Possible notes and definitions for this report:

=Value obtained from a 1:20 dilution

=Indicates that the compound was found in an analysis at a secondary dilution factor

=Indicates that the compound was analyzed for b.ut not detected. number indicates the
detection limit

=Value obtained from a 1:100 dilution

=Indicates that the concentration exceeded the calibration range of the instrument

= Value obtained from a 1:50 dilution

=Value is less than the reporting limits but greater than zero

= Value obtained from a 1:25 dilution

= Value obtained from a 1:250 dilution

.. Value obtained from a 1:10 dilution

= Indicates that the compound was found in the assOCiated blank

;: Indicates that there is greater than 25% difference for detected pesticideJAroclor
results between the two GC columns

;: Below Quantitation Limit

#

GPL LABORATORIES, LLLP

1\

E

+

B.P. =Detection limit taken from boiling point

@ =Value obtained from a 1:125 dilution (medium level)

J

& =Value obtained from a 1;1000 dilution

TNTC =Too numerous to count

o

=

B

u

BaL
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p

.01!OJ!~9 TB11 08:56 FAX 301 840 1209I
I.
,I

',1'

I,
I
,I
'1
'I,
.1'
,I
.1
,I
I
I;

I
I.
'I
,I



WH'"', F"h"Y I
G;lil"er~llUrt;, MD 20R7] ~,.on'''C''fB",mg AO"'O<OO> I I :

(JO!) 926-61102 tJ # - ?..-' ( 01 P9!;.
E\:,< (01) 840·1201) (.0 01~ I05.. .

-, .... -:- ..>_:
GI.JL LIlB()R.ATORIES, LLLP

-\ - 'lilt' .. till '11IIII
i_; .. -, '--..... \ ....:-

i

!~......
o........
(lO
(lO

.~
o
(lD

(II

CJl

'Tl
j:;.

I/s'_\SO f
PJ>·~(s v)

1/J./.iflj, j.,: J

e.t
o..
(lD

Ii'"
o..
N
o
(lO

IS~.1JfJ '1
f5~~5'i)JD_l ~L.L

f..-- 1-1'1 t 1.1--

... I----+__ 1 , I

-- t---' , , , ..- I I I -I ~ I . I I I . ,
f'.--f--+-'-' , -I , , I -I + ~ I I I' I . I

~
~

tJ:I

~.....
:0
o
Z

~,
~
~

~-- I +-- I I I I I -I I I , I I I I I
t- +--1 1 I 1 -I I f-- I -+---1 I I I I I

I§I
o
o...

Temp:R(!linqlJished By:

G.P. W.O. _tL:..d~

_ l'q I I 111..1-1 I J \
Reli"'lU~hed ';)?~ Datellimo Recei,..d By: ROIi'. quished By: Received for lab<Jratory By:

_ ~?~ . ~.Idl· _ (')'£".,..,v.
Relinquished By: Oateffime Received By: oalemm~per: AirbiltNct:

.._~------- I ~ -----. __Ll-_.
Dato/Tima Rec9ived By: lAb Comments;

_____-._ t __ I f c:, I



1··_·~V07/99 THU 08: 56 r.U 301 840 1209

~.

,FTIRONMENT).LSERII7CES

GP ENVIRONHEl\'TAL ~008

VOA Helding E!..z..Il.'< U>. No- _

C3.r:1:::- NUJc _. .s.E.-==p=-~...C...·1......... _

SAMPLE: RECE.!PT C?.ECKUST

/" :!~-~

4p¢(~

#?j./..,
)

..

.lie::! Na.:::e

i~ale ~ec=:'v:.d

'1',- .. ,o .....: ..... .J~........,_.f_~

.1.0. No.

pH Ued: Reqti:ed?
Ferro::::: "Sf! _

..­-

I..• ~.....~. ~"" c:,..:.....;~.,. Cc"":"'''·'
..... ~"~__lo. ~ ~_~~--.~ 600._ .......

Proje:: M~~: ~ll(~ceci?

Na.wc: I-'~ rl'Ut be~~: -

Date ~:.taaed: /j,1/ 7~'-'7

I;'bill/y'.,;;~t Pr:!:ot?, .,'
No. y c.·li~/ t f:{ S:~'Y'

I~p;i.ng Cotltai=.e: i=. Geed Coc~tlO:l?

'rUS~O<iY.Se:L....1.. ?r:~:~t 0: Sb.ip?~g Co!::cai:e:?
. Cc=.ciiticc: Gooci E:ok:::
" ---..-

'f"~~ ·:"'_or-C"ct......:y· ~;.- .. .:.,----- .. - "'-'- --::--...-.

'P~e.t:=g F:e.s~:l! i=. S:::i~.p~g C;:lt~e=?
- .~,. /I

• .l~'Pe ot. :!.~~g__&_·....,:>....('...........'"""·.:....:o.,;.,...\~c,~.r-

~t:S,~ciy S!:~ c::. Sa=:,le Eoc~:s?
Co::cltiol:,; Good - Broke~

Ictal Nu=b::- of Sa=?!c Eott1~ ---::.

5-

't"u.ffici~t Sa.c-cle Vol~= fer !:dlo.tcd T~?
> •

,.Total Nu:=oe:- of Saz:.ples

~~ples l:lt.2.et?

l.~)" NQ r~poc.se cust be detaii:.d i: the t:::t:::e=u s::dioa below. U ite:::J a:e :ot appliQble to Fz..-lc;clu n_?:~ 0: tc::.t:t~

_hey .shoul~ be =~k=c 'N/A. '

'If------------:--...,.-.-----

I



I
'1-,, '

I,
I'
,I

I
I
I
'II ,

I
1
I
I
,I
"

'I
I
'I
I CD97#1497SSS

TCLP SOIL SAMPLE RESULTS
FOR

PESTICIDE INVESTIGATION
AT

NAVAL WEAPONS STATION - EARLE
COLTS NECK, NEW JERSEY

Issued:

April 15, 1998

Preparedfor:

Naval Facilities Engineering Command
10 Industrial Highway

Lester, PA 19113

Prepared by:

Foster Wheeler Environmental Corporation
2300 Lincoln Highway

One Oxford Valley - Suite 200
Langhorne, PA 19047 - 1829

REMEDIAL ACTION CONTRACT N62472-94-D-0398
, DELIVERY ORDER NO. 0034
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1.0 INTRODUCTION

The objective of the soil-sampling event at the Former Pesticide Shop at Naval Weapons
Station-Earle was to obtain an expedient preliminary determination of the potential of
soils with elevated concentrations of total chlordane to be hazardous for chlordane.

2.0 SAMPLE DISCUSSION

Foster Wheeler Environmental collected surface soil samples on April 4, 1999 in order to
obtain preliminary waste, classification information for the soils at the Former Pesticide
Shop. Table I-I provides a summary of the soil sample description, and Attachment I
contains the laboratory analytical data. Figure I depicts the former and present soil
sample locations. The analytical results of former sampling episodes at the Former
Pesticide Shop were used to establish the locations of the new soil samples. The former
soil samples were analyzed for total pesticides, and the new soil samples were analyzed
for TCLP pesticides and TCLP volatile organics. Soil sample PS99SS01 was obtained
from former soil sample ,location areas that represented the median range of soil
concentrations above the Region III Residential standard for chlordane (average of total
chlordane: 1,357 uglkg). Soil sample PS99SS02 was obtained from former soil sample
locations that represented elevated concentrations of chlordane (average total chlordane:
490,000 ug/kg). Soil sample PS99SS03 was obtained from a former soil sample location
that had the highest chlordane concentration (75,000,000 uglkg).

Only one (PS99SS03) of the three TCLP soil samples collected contained chlordane
concentrations above the detection limit, all other pesticide compounds were below the
detection limits. The TCLP laboratory analyses of soil sample PS99SS03 revealed a
chlordane concentration of 0.29 mgll. According to 40CFR 8261.30, wastes exhibiting a
TCLP chlordane concentration of 0.03 mgll are hazardous (D020) due to the
characteristic of toxicity. The laboratory results for TCLP volatile organics revealed that
all the soil concentrations were below the detection limits.
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2.0 CONCLUSIONS

Once the affected area is delineated a Work Plan could be submitted for the excavation
and removal of the soil. The Work Plan would be completed in accordance to New
Jersey Department of Environmental Protection's Guidance Document for the
Remediation of Contaminated Soils, 1996; The soils would be stockpiled and composite
soil samples obtained for waste classification and off-site disposal. Although this
approach may involve additional sampling, it would ensure an accurate delineation and
waste characterization of soils for off-site disposal.

Grab sample collected from 6 Black-stained fine to medium
to 12 inches below grade at sand.
former soil sample location
SS-31.

Composite sample collected Brown silty sand with some
from 0 to 1 ft. below grade at rounded cobbles stained" gray in
the former soil sample areas. Organic loam the first 2
locations: SS18, SS-22, and inches.
SS28.

Composite sample collected Brown fme to medium grained
from 0 to 6 inches below silty sand with some rounded
grade at the former soil cobbles.
sample locations: SS-29, SS-
30, and SS-23. .

PS99SS02

PS99SS03

Only one of the three soil samples had a TCLP chlordane concentration that was above
the hazardous waste classification concentration. Two of the highest concentrations of
chlordane have been detected in previous soil samples collected immediately north of the
paved parJQng lot. It is recommended that a Sampling Plan be submitted and a sampling
episode b~performed to completely delineate the soils that are above the Non-Residential
Soil Clean-Up Standards, as well as further delineate the chlordane concentration in soils
in the vicinity of the area that exhibited hazardous concentrations. The soil samples
collected for delineating the soils above the Clean-Up Standards would be analyzed for
total pesticides and the soil samples collected in the area of the hazardous soil will be
analyzed for total and TCLP pesticides.
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IED'ORD. MA 01730 N~~ ~
~~- CER;(;IEP IV

ATTEN PAUl lElBERG
PIIONE (781)275-mo

T£sT Cll)ES lni~ UNd an this MDrtorder
ETC1.PP EXT, YelP PESTICIDES

~ EXIRACTIOII TClP. VDlATllEs

~ PESTICIDES - yelP

~ PURG. CAG. lOll • TelP

lUIJa CIIIP. IEJIORT
0It/fa/99 U:Z5:D9

REPORT FOSTER & Wlt!EUR

TO 1 OXFORD YAlLE•• sune 200

LANGHQANE. PA, 19047
215-7OZ-4OO1 'AX, 4045

WIll: 10 WS-WlE

TAKEN '12199
TRANS _

TYPE .::;SO::.:Io=,l _

P.O. , -- _

INVOICE under !tperat. cover

ClIENT FOSTER ~LES .}
aJU'ANT FOSTER & wtlf!lfR

fAtlLlTT 1 CXFOIlO VAllfY. SUID 200
LANGHORNE. PA, 19047

"I.E IrJBTlfltATiCil
!!! PS99SS01
~ PS99SS02
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TCLP PBSTICIl)BS

E,A CAS TOXICITY REGULATOR' MET 11(1) USUlT MATRIX 'ESUlT
IIU 110. MO. CllARAClUlSTIC 1.EVEL DETECT (Mall) SPlal (IIC/L)
(1) (2) CONTM I IWfT (MG/l) UMIT (3) RECMRT (4)

,'"

D020 57·74-9 CMGrcIilM 0.03 0.010 JQ 104 ID

D012 72-20'8 Endri" 0.02 0.010 Nl) 78.2 w

0031 76-"-8 Hepteehlor 0.008 0.0050 liD 1CO NO

D031 1024-57-3 Hept.chlor Epoxfde 0.008 0.0050 NO 80.0 lID

D013 58-89-9 Metlloxydllor 10.0 0,01.0 110 92.2 JII)

001' 72-43-5 'oxllphene 0.5 0.010 NO ,,0 Ill)

0015 8001-35-2 lif!dan. 0.4 0.012 NO 67.& Nt>

latel and Definitions for thi, Report:

EYTIlACT£D 04/06/99

DATE RUM 01./01.1'»

MALYST ~
IIISTRlJENT --lie!
DIL. FACTOR --!

II) $I not detKted at detoet;Qft l illlit

(1) Hnerdal.ll ~su luar
(2) Ol8Ifcal Abstract Serv'~ IYItler
(3) ~Ol'Tected RftUl t
e'> Bias torreeted Res\Ilt

IaI 03

FRACTION !]A TlST COOl leu. NAM£ IlESfICIDES - TC1J'
Date & T1_ Collected 04t0ZJ!9 09:00:00 Cltqory ...,SD....I....L _

SAMPLI JI) ~PS~99SSn-==:.:.I _

04/08/99 15:47 FAX
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....1_ IXIIP. IEPORT
lesulta by -..le

04/08/99 15:47 FAX ~04

FItACTlOli !!! 1£ST t:mE TaJIV IIAME MG••• ton. • 11V
Date & Tf. Collected "102M W;OO:OO cetegOry ;::SD~':..L _

TeLP VOLATILES

EPA CA$ TDlICITT REGUUTORY METHOD I£MT ,,\TUX RESULT

MW 110. NO. CIlARACTEalSTlC LEVEL DETECT (MG/l) SPlKEI (IiCG/L)
(1) (2) CCCTAMIIWIT (Mall) LIMIT : (3) RECCIVERY (4)

'"
DO'S 71-'3'2 Benzene 0.5 0.010 ---B2 --2Y ---!e

D019 56-D-S car~ TetracJllortde 0.5 0.010 ~~~

D021 108·90-7 Ch lorobenaene 100,0 .YJ! ---!!!! 97.0 ~--
DOZZ 67-66-3 ettlorofonll 6.0 0.010 ~ --2Y ~

DOza 107-06-2 1,2'Dichloroethane 0.5 0,010 --tm --m ---!!2

D029 75·35·4 1,1'Didhloroethylent 0.7 ~ ---!!1l ..&Q --..!!Q.

0035 78-93-3 Methyl·ethyl-tetone 200.0 0.010 ~ --l11 --!!e

D039 127·18·4 Tetra~loroethylene 0,7 0,010 ~ ....!!.:] ~

0040 79'01·6 TriChloroethylene tu .!.Jll2 ~ 93.0 ~

DD43 75'01·' Yil'l)'l Chloride O·i 0,010 -.!!! ~ ---!2

Iotas and Definitions for this Report:

DTRACTEJ) 04/05/99
DATE lUll 04/06/99
WLTST -m!
DILUTION fAtTOR: ......J.

lID • not detected It .teetiClr\ li.it
(1) Hezardous Waste lIuqber
(2) Chlllllltcal Abstl'Kt Service IIuIlbeI'
(3) Uneorrected Resul t
C'" Blas corrected Result

SAMPLE JI) :.;P!P9SS0,,-==~1 _
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lUDlIlI CUIP. IlEPOIT......ts.., ..l.

04/08/99 15:47 FAX laJ OS

FRACTION Ill! TEST l:COE IS!!.. OM! PESTICIDES· Ja.P
Date &Time Colleeted 0It1t!2M 09;JhOO Cat*rv .zo!ilO....I_L _

TCLP PESTICIDES

EPA CAS TarU:I" IEIiULATORT RETHOD RESULT MATRJX ItESULT
W NO. 110. CHWCTERISTIC L£VEl DETECT (MGIL) sprm (MCIl)
(U (2) COlTAJlI tWIT (1C(i/L) UNIT: (3) RECOVERY (4)

.-
D020 n·7/t-9 Chlordane 0.03 0.010 NO 104 lID

D01Z n-lO-1I Endrin 0.02 0.010 ID 78.2 lID

0031 76-44-8 Ileptach lor 0.008 0.0050 NO 100 lIP

0031 '02"51·3 Heptachlor EpGXide 0.008 0.0050 1111) 80.0 110

0013 S8·a9-9 MethoKychlor 10.0 0.0'0 NO 92.2 IItI

0014 72-43-5 Toxaphene 0.5 0.010 NO "0 liD

D01S 8001·35·2 Lindene 0.4 0,010 1ft) 67.8 tID

Notes end Definitiont for thie Report:

EXTRACTED 041~199

DATE ftLlf( gl.tp6199

ANALYST ~
JNSTItI.MENT ---'B.
OIL. FACTOR --1

lID .. not detected .t detection U.it-

(1) ftu.rdoua weete .~
(2) "'_ieal Abstract Serviea N\IIber
(3) Unc:orrKted Raul t
(4) .i. tOM'ected Result

SAMPlE JD ~"!!,mwzg!L _
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TCLP VOLATZLBS

EPA CAS TOXICITY , IEGULATORY MlTIIClO IESULT MTaur RESUlT
MW 110. 110. CIlAlACTERISTIC LEVEL DETECT ("GIL) $PIal CMC/L)
(1) (2) COIITAMJ IIANT (NG!L) UNlT (3) RECOVERY (4)

,..
D018 71-43-Z lenzene g.5 ...9&12 ---!! ~~

D019 56-23-5 carbon TetrKhloF'ide 0.5 0.010 ----.JI!. ~~

0021 108-90-7 ChlorClb."une 100.0 -L2!2 ~ 91.0 ~

D02Z 67-66-3 CttloF'CIfo"" 6.0 ~~ 94.0 ---!!l

D028 107'06-2 ' 1.2-Dicbloroeth_ 0.5 0.010 ~ -1n ---!2

OD29 75'35-4 1,1-Dichloroethylene 0.7 ~~ 82.0 ~

D035 78-93·3 Methyl'ethyl-ketone 200,0 ~~ ---lll ---IP.

0039 '27-1S-4 TttraehlClrcethylen! 0.7 0.0'0 ~ 93.0 --!2

DQ40 79-01-6 Trichloroethylene 0.5 0.0'0 ~ 93.0 ~

0043 '75-01-4 Vinvl Chloride 0.2 0.0'0 ~ J!:.2 --12
'.::..

MotH iU'd Definitions for this Report:

ElCT~TEP C'105m

DATE INN 04/06199

AJlALTST --JJ.!!!
DILUTICIN FACTOR: __5

lID II not wtec:ted et dete~tion l ;R1i t
(1) Hazardous Waste JjUllber
(2) Ch..ical AbctrlCt service IlUlIbef'

(]) uncorrected Resul t

(4) lies Correct.d Result
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FRACTIOIl g TEST CCIlE IS!!.. lAME 1UtG. CIlG. SOIL ~ TClP
Date & Ti_ eotteeted P'1U2M OI}:30:oo Ctttlory ~sg~I,:;.l _

SAMPLE ID ..PS99'S;l92=.:;= _

04/08/99 15:47 FA!

I'
I
I
I
I
,I
I
I
I
I
I
I
I
I
I
I
I
I
I



I·
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

04/08/99 15:47 FAl

'.6
leceiWld: D4lO5m

FUCTIOI GSA 'MIT CClDE~ .~ KSTICI~S • !ClP
Date &The Collected O4J02199 09:40:00 Cltelol'\' :SD~t,:;,L _

TOLE I'RS'l'%C%PIS

EPA CAS TOIUCIT'I 1!I:UUTClRY METII(I) RESULT MATRIX REBULT
11\1 NO. NO. CWACWUST(C lMl DETECT (MG/l) SPlm CMG/Ll
(1) CZ) CXlIITAIIUIANT (lCGIl) LIMIT (3) RECOVERY (4)

,..

DOlO 57-74-9 Chlordane 0.03 0.20 0.29 104 O.la

DOll 72-20-8 Endrin 0.02 0.010 lID 78.2 tID

DQ31 76-44-8 HeptKhlor D.Ooa 0.0050 til 109 NO

003' 1024-57·3 Heptachlor Epoxide 0.008 0.0050 lID 80.0 ND

0013 58-89-9 llethoxychlor 10.0 0.010 lID 92.2 NO

0014 72-43-5 Toxaphene 0.5 0.0'0 tID 110 liD

0015 8001'35-2 Lindllne 0.4 0.010 lID 67.8 lID

~otes ~ Definitions for this Report;

EXTRACTED g4106fC12
DATE RUN 04/0&199
ANALfST ~
INSTRUMENT MP2
OJL. 'ACTOR --1

lID • not detected at deteet;on ltlQit

(" HuerdoUs lIe.tv 'hlltler
(2) Chelllf col Abetract servi ce N"'*'er
(3) ~orreetecl Result
(4) lias Corrected Result

III 07



04/08/89 15:47 FAl

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

~ .

'RIllDII CSP. IB'CIlt
Test .tI_l.

TEST COOE~ lAME EXT. TCL' PErIICID£S

Ref.renee: Federal Regfsterl Vol. 55, No. 611 June 29 1990. Rul., and
Reaulations. AJlPenCthl U. Tox;cUy theracteristic Leaching
Proceure (TtlP).

TEST cmE UaJlV twl£ mRACTlCII Ta.P. 'IIDlATIl£S

EPA METHOD: 1311: Vol.tile Organic Fr.ction.

Refereree: 'ederlll Regfsterl Vot. 55, 110. 611 .11ft: Z9 1990. lules end
Regulations. Appendix II. Toxicitv Charactorfsttc l ..cltfng
Proceure CTeLP).

TEST CClD£ Iaf!.. NAME PESTICIDE! • TCl.P

EPA M£TIICI): 1311 Pesticide Frection by BOBO.

Reference; Federal Reliaterl Vol. 55. '0. 611 June 29 1990. lulu arid

lteaulaUons. Appendill II. Toaicity Characteristic LeKhing
Proceurt (Tnp).

TlST COOE m.f!- NAME NlCi. CIIG. SOIL • TClP

EPA ~T"OD; 1311; Voletile Organic Fnlction by"8240

Reference: 'ederal Register' Vol. 55, 110. '" Jl.ft Z9 1990. 'ules rid
••9Utaticnc. Appendix H. Toxh:ft)' Cheracter;'tic Leeching
Proc.ut"Cl (TeLP).
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------­CHAIN OF CUSTODY RECORD·-TIItiiBI- - -
15 WIggins Ave.. Bedford, MA 01730

TltlephoR9: (781) 27S-3330
Fex: (781) 275-7478
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.)••• , <
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SECTION 02485
SEEDING AND EROSION PROTECTION

PART 1 - GENERAL

The work required under this Section includes furnishing all plant, labor, equipment, and
materials to provide fertilizer, mulching, and seeding for the site area, as well as any
other disturbed areas requiring vegetation.

1.1 Applicable Publications

Standards for Soil Erosion and Sediment Control in New Jersey, Latest edition.

PART 2 - MATERIALS

2.1 Fertilizers

2.1.1 Quality and Formulation

Fertilizer may be either fluid or dry formulations of commercial carriers of
available plant nutrients. Fertilizer shall contain total nitrogen, available
phosphoric acid, and soluble potash in the ratio of 10-20-10.

2.1.2 Basis of Acceptance

Manufacturer's label or certificate indicating compliance with
specifications. The Engineer or his designee reserves the right to reject
any material that has become caked or otherwise damaged.

2.2 Seeds

2.2.1 Quality

Each species; variety, and strain of grasses, legumes, and cereals shall
be as specified unless otherwise approved.

2.2.1.1 Materials other than pure live seed shall comprise only nonviable
seed, chaff, hulls, live seed of crop plants other than those
specified, harmless inert matter and weed seeds except that
weed seeds other than seed of noxious weeds will be permitted
up to 1 percent of gross weight of each kind of seed. Legume
seeds shall be accompanied by adequate amounts of proper
inoculants unless accompanied by certification of preinoculation.

2.2.1.2 The percentage of purity as shown on the label shall be
acceptable. The percentage .of germination as shown on the
label shall be not less than the minimum percentage specified.

--62485 - 1
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2.2.2 Packaging

Each kind of seed shall be furnished and delivered, unless otherwise
approved, in separate, sealed containers, or bags acceptably sewn tight
or sealed.

Either hay or straw may be used for mulch. Hay for mulching shall be mowings of
acceptable herbaceous growth free from noxious weeds. Straw for mulching
shall be stalks of oats, wheat, rye or other approved crops free from noxious
weeds. Materials which are low grade and unfit for farm use such as "U.S.
Sample Grade" will be acceptable. Weight shall be calculated on the basis of
material having not more than 15% of moisture content. In addition, wood chips,
if available, may be used as mulch.

PART 3 - APPLICATION AND CONSTRUCTION

3.1 Fertilizer Application

Fertilizer shall be evenly spread over surface of soil in areas as directed. Rates
of application shall be as required to promote plant growth. Tests required to
determine rate of fertilizer application shall be made by the Contractor and the
rate accepted by the Engineer. Any method of application which will ensure an
even distribution will be acceptable.

3.2 Seeding Application

3.2.1· Rates

Rates for seeding shall be as specified.

02485 - 2
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3.2.3 Ground Preparation and Seeding

3.3 Mulching

3.2.3.2 When directed by the Engineer, measured plots shall be
established to determine if specified quantities of seed, fertilizer,
and mulch are being applied. The finished surface of any area
that is seeded shall not be rougher, more uneven or have more
or larger stones, clods, roots, or other foreign materials than the
area it adjoins.

.••• _' ._._ - . ..-_~_.J~~. -_:: ~ ••• _ ._ ~ __';"' •• -. _ ••• : •• ~

3.2.3.3 Areas to be seeded shall be scarified sufficiently to break up
surface crust immediately before seeding except where ground is
loose and friable as immediately following grading or as
otherwise approved. All stones over six inches in greatest
dimension which are loose and subject to rolling or sliding or
other sizes as specified and all other objects detrimental to
mowing shall be removed and disposed of as approved.
Fertilizers and seed may be mixed together immediately before
placing. Methods of distribution such as by air or water pressure
will be acceptable except that the seed shall not be injured in the
process of spreading.

3.2.3.1 Areas to be seeded shall be maintained at approved grades.
Irregularities and low places which will hold water shall be
eliminated. Fertilizers and seeds shall be evenly distributed on
the surfaces to be seeded. All mechanical equipment for soil
preparation or seeding shall be as approved and shall pass
parallel to the contours unless otherwise approved.

,
Unless otherwise directed by the Engineer, work shall be performed
during normal planting seasons of the year. The Contractor shall notify
the Engineer at least 48 hours in advance of the time he intends to begin
sowing seed and shall not proceed with such work until permission has
been obtained. When delays in operations carry the work beyond dates
which are specified, or when conditions of high winds, excessive
moisture or ice are such that satisfactory results are not likely to be
obtained for any stage of the work, the Engineer will stop work. Work
shall be resumed with the Engineer's approval when desired results are
likely to be obtained or when accepted corrective measures and
procedures are adopted.

3.3.1 Surface of areas where mulch is to be applied shall be cleared of stones,
stumps, wire, and other obstacles which might hinder subsequent
seeding operations. Ground shall be harrowed or disked to produce a
state of suitable tillage.

3.3.2 Mulch shall be spread uniformly in a continuous blanket of sufficient
thickness to completely hide soil,from view. Mulch may be spread before

3.2.2 Season

..., _.. -.~-.--'----
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or not later than three days after seeding unless otherwise approved.
Anchorage to hold mulch in place may be applied by an approved
method during mulching operation or sUbsequently.

3.3.3 .Contractor shall install a vegetative mat, Miramat TM8, on all sloped
areas, as manufactured by Mirafi or Engineer-approved equal. The mat
shall be installed in accordance with manufacturer's recommendations.

3.4 Erosion and Sediment Control

3.4.1 Contractor shall conduct his operations in accordance with the approved
erosion and sediment control plan included in the Contract Documents.
Temporary erosion and sediment control measures shall be prOVided and
maintained until the permanent work is completed. The area of bare soil
exposed at any given time by construction shall be restricted to a
minimum.

PART 4 - CARE DURING CONSTRUCTION

The Contractor shall care for seeded and mulched areas until ·final acceptance. Such
care shall consist of repairing areas damaged follOWing seeding or mulching operations
due to wind, water, fire or other causes. Damaged areas shall be repaired to re­
establish condition and grade of area prior to seeding and shall be re-fertilized, re­
seeded, and re-mulched as specified herein. The Contractor shall keep seeded areas
mowed until acceptance by cutting to a height of three inches when growth reaches six ,
inches, or as directed.

PART 5 - QUALITY CONTROL

. 5.1 When, in the judgment of the Engineer, at any time prior to acceptance, any area
which has been seeded fails to produce a satisfactory growth of grass after a
suitable period of time has elapsed, the Contractor shall re-seed and re-fertilize
such areas as specified. If deemed necessary by the Engineer, the Contractor
shall also re-mulch such areas at the rate specified.

END OF SECTION

*****
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DEPARTMENT OF THE NAVY
NORTHERN DIVISION
NAVAL FACILITIES
ENGINEERING COMMAND
GUIDE SPECIFICATION

NFGS-N-02300A
30 September 1999

Use in lieu of NFGS-02301,
NFGS-02302 and NFGS-02315
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SECTION 02300

EARTHWORK
09/99

**************************************************************************
NOTE: This guide specification is issued by the
Northern Division, Naval Facilities Engineering
Command, as approved by the Naval Facilities
Engineering Command (Code 15G) , for regional use.

**************************************************************************

*********************************************************~****************

NOTE: This guide specification covers earthwork
requirements for the construction of buildings,
roads, and utilities.

**************************************************************************

**************************************************************************
NOTE: This revision "A" to NFGS-N-02300 amends the
issue dated 31 March 1998 by revising the submittal
article to comply with the agreement reached by the
SPECSINTACT Tri-Agency Committee.

**************************************************************************

**************************************************************************
NOTE: The following information shall be indicated
on the project drawings:

I
I 1 ~~~f~gQ &l&,rations, existing and nOTT

•

I
I
I
I
I
I

2. Location of underground obstructions and existing
utilities;

I
3. Location and record of soil borings aRe ~es~

pits Include ground water observations and topsoil
thickness encountered in boring, soil
classifications. aRB p.gpertips SUCh as moisture
oeR~eR~ aRe At;t;eHleE'f§J limit; eeeefillina~iol'ls. 'fite
Qoritlg log& 1Il,,&~ &bow tbe two letter Utl~:fi.eQ Soi.l's
cla&&i:fication on tbelll;

4. Location of borrow and disposal area if located
on Government property;

5. Clearing, stripping and/or grubbing limits;



I
I 6. Areas to be seeded;

I
I
I

... Hyerele!Jieal eiat:a ,~ere a... ailable;

-8. Locatoion where shorin9 and sheetill9 is LeqaiLed
(t:reaeA 13ret:eet:iea is specified ill COLpS of Engineers

Iffm'l:1al BU 385 1 1), alld

9. Pipe torench excavation details inc1:U~~ng rock
/paymeftt: liRe ~£ app1icab1h

**************************************************************************

I
RT 1 GENERAL

1.1 REFERENCES

Limit,

Analysis of Fine and

Soil and Soil-Aggregate in
thods (Shallow Depth)

aunt of Material in Soils Finer Than
200 (75-Micrometer) Sieve

Laboratory Compaction Characteristics
Using Modified Effort (56,000 ft­

,700 kN-m/m))

990) Density and Unit Weight of Soil in
I ce by the Sand-Cone Method

(1991) Density 0

Place by Nuclear

(1993) ification of Soils for
Engineering urposes (Unified Soil
Classificatio System)

(1991) Labora ory Compaction Characteristics
of Soil Usi Standard Effort (12,400 ft­
lbf/ft (6 kN-m/m))

(1996; Rev. A) Sie
Coarse Aggregate

(1995; Rev.A) Liquid
and Plasticity Index

(1993) Concrete Aggre tes

(1996) Water Content f Soil and Rock in
Place by Nuclear Metho (Shallow Depth)

TESTING AND MATERIALS (ASTM)

ASTM D 1557

ASTM D 2487

ASTM D 1140

ASTM D 1556

ASTM C 136

ASTM D 698

ASTM C 33

The ublications listed below form a part of this specificatio to the
extent referenced. The publications are referred to in the t xt by the
basic d ignation only.

A M D 4318

ASTM D 2922

I

I

I

I

I
I

I

I

I

I

I
I
I



I

Water

afety and Health Requirements Manual

(1993) Installation of
Mains and Their Appu

DESCRIPTIONS

CORPS OF

AMERICAN WATER WORKS ASSOCIATION (AWWA)

Hard Materials

COE

CID A-A-1909

***********************
NOTE: Delete definitions that are not used in the
specification text for a specific project, however,
if either hard materials or rock are included, both
definitions must be retained.

**************************************************************************

1. 2.1

1.2

I
I

I
I

I

I
I

Weathered rock, dense consolidated
are not included in the definition
use of heavy excavation equipment,
removal.

I
I 1. 2.2 Rock

deposits, or conglomerate materials which
of "rock" but which usually require the
ripper teeth, or jack hammers for

I
I
I

Solid homogeneous interlocking crystalline material with firmly cemented,
laminated, or foliated masses or conglomerate deposits, neither of which can
be removed without systematic drilling and blasting, drilling and the use of
expansion jacks or feather wedges, or the use of backhoe-mounted pneumatic
hole punchers or rock breakers; also large boulders, buried masonry, or
concrete other than pavement exceeding [1/2) [ ) cubic yard in volume.
Removal of hard material will not be considered rock excavation because of
intermittent drilling and blasting that is performed merely to increase
production.

As used herein, a structure where both the foundation and floor slab are
pile supported.

I
I

[1. 2.3

] 1. 2.4

Pile Supported Structure

Unsatisfactory Material

I
I

Existing, in situ soil or other material which can be identified as having
insufficient strength characteristics or stability to carry intended loads
without excessive consolidation or loss of stability. Materials classified
as [ ), PT, OH, or 01 by ASTM D 2487 are unsatisfactory. Unsatisfactory
materials may also include man-made fills, refuse, frozen material,
uncompacted backfills from previous construction, unsound rock or soil
lenses, or other deleterious or objectionable material.



I
I ~.3 SUBMITTALS

and sheeting or trench

days prior to starting work.

plan; G]

Supporting
boxes; G]

[SD-05 Design Data

Density

Submit the f llowing in accordance with Section 01330,
Procedures."

NOTE: The "G" in submittal tags following a
submittal item indicates Government approval and
should be retained. Add "G" in submittal tags
following any added or existing submittal items
deemed sufficiently critical, complex, or
aesthetically significantly to merit approval by the
Government. Submittal items not designated with a
"G" will be approved by the QC organization.
***************************************************

Porous

Select

Fill and backfill

SD-06 Test Reports

Supporting for shoring and sheeting or trench
boxes ; G]

NOTE:
not sloped or benched, or
enough to adjacent stru t
stability problems.

********************************** **************************************

******************************

*******************
NOTE: I clude this paragraph when excavat'ons are
not slope or benched, or excavation will be near
enough to djacent structures or roads
stability p oblems.

*********************** ************************ *************************

\

~***************************************************** *******************

I·

I

I
I

I
I

I

I

I

I

1
1

1

1

1

1

I



I

I
I
I
I
I
I

I
I
I
I
I
I
I
I
I
I

1.4 DELIVERY, STORAGE, AND HANDLING

Perform in a manner to prevent contamination or segregation of materials.

1.5 CRITERIA FOR BIDDING

**************************************************************************
NOTE: For most projects, the scope of earthwork can
accurately be determined. However, if it is known
that large quantities of unsatisfactory material are
to be removed, specify those quantities herein.

**************************************************************************

Base bids on the following criteria:

a. Surface elevations are as indicated.

b. Pipes or other artificial obstructions, except those indicated,
will not be encountered.

**************************************************************************
NOTE: When excavation work is required, obtain
boring logs from new investigation work, or from
previous projects. If no specific subsurface
information is available, specify a ground water
depth representative of the area. Choose one of the
following bracketed options.

**************************************************************************

[c. Ground water elevations indicated by the boring log were those
existing at the time subsurface investigations were made and do not
necessarily represent ground water elevation at the time of
construction. ] I I 0' 3­

bi'twll .... '0 ,\"" d . ::>

[c. Ground water elevation is feet below existing surface
elevation. ]

[d. Material character is indicated by the boring logs.]

**************************************************************************
Note: Edit to indicate the condition which will be
encountered and nature of the materials to be
removed, if any. When hard materials or rock will be
encountered, specify an approximate depth at which
the materials will be encountered and an estimated
quantity of rock to be removed.

*******************************************************************

[The quantity of
[The quantity of

of the
........ ,".-._w~i11 not



I

,I
**************************************************************************

NOTE: Choose one of the following bracketed options.
If blasting is permitted additional activity specific
requirements may have to be added.

*************************************************************************

by

oxes and calculations by
include material sizes
and method of

will not be permitted.

PRODUCTS

Design

and calculations for shoring and sh ng
a regis ed professional engineer. Calculations shall I

ences used.

[f. Blasting BIas' g shall be conducted in
accordance with EM-385-1- and Federal, State, and local
safety regulation~. for approval a blasting plan, including
calculations for pressur d debris hazard, prepared and
sealed by a lstered professiona ineer. Blasting mats shall
be pro . ed, and non-electric blasting c shall be used. Notify

Contracting Officer 24 hours prior to bIas' . ]

] PART 2

] [1.6.2

I,

I

I

I

I

I

I

2.1 SOIL MATERIALS

I
Free of debris, roots, wood, scrap material, vegetation, refuse, soft
unsound particles, and frozen, deleterious, or objectionable materials.
Unless specified otherwise, the maximum particle diameter shall be one-half
the lift thickness at the intended location.

Approved, unclassified soil material with the characteristics required to
compact to the soil density specified for the intended location.

3E.._f-Btot;li SC) with a
, maximum ASTM D 4318
of 25 percent by weight

and Fill Material

Common Fill

ASTM D 2487, clas . [GM,]
maximum ASTM D 4318 [3
plasticity index of [12 , and a
passing AS , No. 200 sieve.

2.1.1

I
1

2.1. 3 Topsoil

I
**************************************************************************



I

I
NOTE: Choose the first bracketed paragraph if
seeding is minor, otherwise, choose the second
bracketed paragraph and edit Section 02921, "Turf",
as appropriate for the project.

**************************************************************************

[Provide as specified in Section 02921, "Turf".]

[Natural, friable soil representative of productive, well-drained soils
the area, free of subsoil, stumps, rocks larger than one inch diameter,
brush, weeds, toxic substances, and other material 'detrimental to plant
growth. Amend topsoil pH range to obtain a pH of 5.5 to 7.]

I

2 1 4 Se l ect Mater; al

in

}\Sn4 D 2487, elassifioatioR GW, GP, SW, SP "ith a FRalEiFRtlFR of lQ psrcsnt by
weight passing ASTM 0 1140, Wo 200 si~v~

2.2 BORROW

77.

[SP]pipe bedding consisting of
ified in accordance wit

Porous Fill

ASTM C 33 fine ann~~~

passing AS 1140, No. 200 sieve, or coarse aggrega
[Fo surface drains provide coarse aggregate only.]

2.1. 6

I

,I

I
**************************************************************************

I
I
I
I
I
I
I
I

NOTE: Choose the first bracketed paragraph when
borrow material has to come from off site. Choose
the second bracketed paragraph when use of a
Government borrow pit is available and edit the
paragraph to suit requirements for use of a
Government borrow pit.

**************************************************************************

[05 in borrow materials required in excess of those furnished from
excava ' ns from sources outside of Government property.]

borrow



I
vertical. Excavation and backfilling of borrow pit shall ensure proper
drainage.]

BURIED WARNING AND IDENTIFICATION TAPE

***************************************************************
NOTE: Delete paragraph if tape is not required in
the project. The use of a plastic warning tape for
identification is mandatory for buried hazardous
util{ties such as electrical conduit, gas lines, fue

'nes, high pressure nitrogen, high pressure water
an steam lines, domestic sewage force mains,
ind strial waste force mains and industrial sewe s
car 'ng hazardous, explosive, or toxic waste.
Coord~ ate color codes with other specificati
section and conform, if possible, to local
for iden ifying buried utilities.

******************** ******************************* *********************

2.3

I.

I
I
I

[Electric]
Gas, Oil; Dangerous Materials]

[ lephone and Other Communications]
[Wa er Systems]
[Sew r Systems]
[Stea Systems]
[Compr sed Air]

Piping

[Yellow: ]
[Yellow: ]
[Orange:]
[Blue: ]
[Green:]
[White: ]
[Gray: ]

ble Warning Tape for Non-Metallic Piping

EXECUTION

Warning

3

Polyethylen plastic tape conforming to. the width, color, a d printing
requireme s specified above. Minimum thickness of the tape shall be 0.004
inch. T e shall have a minimum strength of 1500 psi lengthw se and 1250
psi cro swise. Tape shall be manufactured with integral wires, foil
backi , or other means of enabling detection by a metal detecto when tape
is b ied up to 3 feet deep. Encase metallic element of the tape in a
pro ective jacket or provide with other means of corrosion, protect on.

Acid ant polyethylene plastic conforming to the width,
color, and printing requirements specified above. inimum thickness of tape
shall be 0.003 in Tape shall have a minimum stre th of 1500 psi
lengthwise, and 50 psi crosswise, with a maximum 35 percent elongation.

[Polyethylene plastic] [and] [metallic core or me allie-faced, acid- and
alkali-resistant, polye ylene plastic] warning ape manufactured
specifically for warning nd identification of uried utility lines.
Provide tape on rolls, 3 i ch minimum width, olor coded as specified below
for the intended utility wi h warning and i ntification imprinted in bold
black letters continuously 0 er the entire ape length. Warning and
identification to read, "CAUT N, BURIED intended service) LINE BELOW" or
similar wording. Color and pri ting sha 1 be permanent and unaffected by
moisture or soil.

[2.3.1

] [2.3.2

I

I
I

I
I

'I

I
I

I

I

I



I

I
I

3.1 SURFACE PREPARATION

**************************************************************************
NOTE: If special site preparation notes are
indicated, they should be referenced here.

**************************************************************************

3.1.1 Clearing and Grubbing

I

**************************************************************************
NOTE: Choose the first bracketed paragraph when
selective clearing is required and identify the items
to be removed. Indicate tree diameter measured at 4
1/2 feet from the existing ground. When removal of
bushes or shrubs are required indicate the height of
the item to be removed.

Choose the second bracketed paragraph when large
wooded areas need to be cleared and edit Section
02231, "Clearing and Grubbing" as appropriate for the
project.

**************************************************************************

I

[Unless indicated otherwise, remove trees, stumps, logs, shrubs, and brush
within the [clearing limits] [ ]. Remove stumps entirely. Grub out
matted roots and roots over 2 inches in diameter to at least 18 inches below
existing surface.]

[Provide as specified in Section 02231, "Clearing and Grubbing".

~.1.2 Stripping

Material

Proof ra ing shall be done on an exposed subgrade free surface water
nditions re~ulting from rainfall) which would promot degradation of

an herwise acceptable subgrade. Proof roll the new subgrade of
ilding] [ ] with six passes of a 15 ton, pneumatic-tired ro

Remove concrete slabs and paved areas.

existing topsoil to a depth of [4] [ ] inche
conta 'nation by subsoil material. Stockpile topsoi separately from other
excavate material and locate convenient to finis grading area.

NOTE: Specify proo
or when the qual' y of existing subgrade is
questionable. roof rollin can be used to verify
that no uns ~sfactory materia is present (no bid
quantity quired , location shown r specified) or to
locate spected unsatisfactory mat ial (specify a
bid antity to be removed) .

************************************

3.1. 3

3.1.3.1 Proof Rolling

I,
I

I

I

I

I



I

accordance with COE
approved by the

terns where

affect the

will not

**********************

**********************

allow laying

or blasting

feet in depth;

r problems;

affect

ntractor should not be giv n the
slope the faces of exc ations in lieu

s oring unless the foll ing conditions

will be encountered.

[and Dewatering]

8.

6. Surcharges

5. There will

4. Vibration from equ
will not affect the

2. Adjacent
affect or be

3. Equipment
excavation;

NOTE: The
opportunity
of providing
are met:

7. Station 0 erational considerati
back the slo es of the excavation;

1.

Protection

PROTECTION

Provide shoring bracing, trench boxes and sheeting i
EM-385-1-1 [, xcept that.banks may be sloped only whe
Contracting ficer] . [Provide additional supporting s
indicated. ]

Provid for the collection and disposal of surface and subsur
enco tered during construction. Submit a dewatering plan. De cribe
met ods to be employed in removing water from exposed surfaces a d
su face water or piped £low away from other areas or structures.

e basic components of the dewatering system proposed and its pIa

,Operate the roller in a systematic manner to ensure the number of passes
ver all areas, and at speeds between 2 1/2 to 3 1/2 miles per hour. [Wh

p oof rolling under buildings, the building subgrade shall be considere
ex end 5 feet beyond the building lines, and one-half of the passes rna e
wit the roller shall be in a direction perpendicular to the other pa ses.]
[Pro tamp footing subgrades with one pass using a 30 pound pneuma c
tamper] Notify the Contracting Officer a minimum of 3 days prior to proof
rolling or tamping. Proof rolling or tamping shall be performed 'n the
presence of the Contracting Officer. Rutting or pumping of mat ial shall
be underc [as directed by the Contracting Officer] [to a dep of [ ]
inches and eplaced with [backfill and fill] [select] materia]. [Base bids
on replacing approximately [ ] square yards, with an av age depth of
[ ] inche at various locations.]

3.2.2

3.2

3.2.1

I
I,

.1

I

I

I

I

I

,I

I

I

I

I

I

I



I

method of operation. Dewatering plan,
requirements outlined herein.

I
I 3.2.2.1 Drainage

as a minimum, shall address those

*** ***************************************************************

So that construction operations progress successfully, completely drain
construction site during periods of construction to keep soil materials
sufficiently dry. Provide temporary ditches, swales, and other drainage
features and equipment as required to maintain dry soils. When unsuitable
working platforms for equipment operation and unsatisf~ctory soil support
for subsequent construction features develop, remove unsatisfactory material
and provide new soil material as specified herein.

Dewatering

NOTE: Include this paragraph when surface runoff and
groundwater may flow toward or into excavations.
Consider subsurface soils data, seasonal variation
~ water table, weather conditions and the pres ce
of ajor drainage ways in determining whether r not
dewa ring will be required in the project. Check
depth new utilities and foundations re tive to
the exis °ng ground water elevation pri to editing
this parag h.

*********************** ********************* ***************************

[~.2.2.2

I

I

I
I

I

I

I
I
I
I
I
I

Groundwater flowing toward r into excav shall be controlled to
prevent sloughing of excavatI n slopes nd walls, boils, uplift and heave in
the excavation and to eliminat inte ference with orderly progress of
construction. French drains, su ,ditches or trenches will not be
permi~ted within 3 feet of the ation of any structure, except with
specific written approval fro the C tracting Officer, and after specific
contractual provisions for storation f the foundation area have been
made. Control measures s all be taken b the time the excavation reaches
the water level in ord to maintain the i egrity of the in situ material.
While the excavation Os open, the water leve shall be maintained
continuously, at 1 st [ ] feet below the rking level.

[Operate dewat ring system continuously until cons uction work below
existing wa r levels is complete. Record performan and effectiveness of
method or ystem in use and submit records weekly.] [ asure and record
perform ce of dewatering system at same time each day b use of observation
wells or piezometers installed in conjunction with the dew tering system.]
[R ieve hydrostatic head in previous zones below subgrade e evation in

yered soils to prevent uplift.]

Locations of the existing utilities indicated are approximate. The
Contractor shall physically verify the location and elevation of the °

existing utilities indicated prior to starting construction. The Contractor
shall obtain a "Dig Safe" permit for all excavation work.

I
I

]3.2.3 Underground Utilities

I
I



I
I 3.2.4 Machinery and Equipment

I Movement 'of construction machinery and equipment
construction shall be at the Contractor's risk.
provide new pipe for existing or newly installed
displaced or damaged.

over pipes during
Repair, or remove and
pipe that has been

3.3 EXCAVATION

I
I
I
I
I
I

**************************************************************************
NOTE: For most projects specify ASTM D 698
compaction, except for under major roads, airfields,
and other heavily loaded areas, where ASTM D 1557
compaction should be specified. Specify compaction
in terms of one compaction effort (ASTM D 698 or ASTM
D 1557), if possible.

**************************************************************************

Excavate to contours, elevation, and dimensions indicated. Retlse eJEeavated
materials that meet the sI;1ecified reqlljrements for the materia' type
re~~iree at the inteneee location. Keep excavations free from water.
Excavate soil disturbed or weakened by Contractor's operations, soils
softened or made unsuitable for subsequent construction due to exposure to
weather. Refill with [backfill and fill material] [select material] [porous
fill] and compact. to [95] [ ] ~ercent ef [hC'Ppg 0 698 ] [hCr;pp~ 0 1557]
Illiilxiwum d ..naity Unless specified other-vise, refill excaTyatiens Ctlt belo~~'

; nd; rated depth w; th [ba rkf ;" and fj ) 1 m&ltil:d,iil] [select Hlaterial] [porous
fill] and compact to [95] [ ] percQnt ef [ASTM 0 698] [ASTM D 15571
maxjmllm dens; ty at no addj tj onal cost to the GOTTernment .

with

driving piles, unless
Backfill and compact

driving operations to 95

bottom of trenches to provide
ipe bedding placement.

NOTE· Where rock excavation is planned, foundat1
s ion details or typical grading or trench cross
ections on plans must show the required limits of

rock excavation and any special refill or bedding
requirements.

Hard Material [

Structures With Spread Footings

Pipe Trenches

Excavate to the
uniform support

Excavate to bottom of . e cap prior to placing
authorized otherwise by t Contracting Office .
overexcavations and changes' grade due to ile
percent of ASTM D 698 maximum sity.

Ens e that footing subgrades have been inspected and approved by
Contra ing Officer prior to concrete placement. Fill overexcav
concrete uring foundation placement at no additional cost to
Government.

[3.3.4

3.3.2

3.3.3

.;3.3.1

I
I

I

I

,I

I

I

I



I
I **************************************************************************

Fill and backfill to contours, elevations, and dimensions indicated. Compact
each lift before placing overlaying lift.

Remove hard material [and rock] to elevations indicated in a manner that
will leave foundation material in an unshattered and solid condition.
Roughen level surfaces and cut sloped surfaces into benches for bond with
concrete. [Protect shale from conditions causing decomposition along joints
or cleavage planes and other types of erosion.] Removal of hard material
[and rock] beyond lines and grades indicated unless previously authorized by
the Contracting Officer will not be grounds for a claim for additional
payment.

Provide for general site conditions [and] [,] [under porous fill] [and under
pile-supported structures]. Place in [6] [ ~__ ] inch lifts. Compact areas
not accessible to rollers or compactors with mechanical hand tampers.
Aerate material excessively moistened by rain to a satisfactory moisture
content. Finish to a smooth surface by blading, rolling with a smooth
roller, or both.

I
I
I
I
I
I
I

] 3.4

3.4.1

3.4.2

FILLING AND BACKFILLING

Cornmon Fill Placement

Backfill and Fill Material Placement

I
I

Provide for paved areas, under concrete slabs, and adjacent to underground
structures except where select material is provided. Place in [6] [ ]
inch lifts. Place backfill material adjacent to structures as the
structural elements are completed and accepted. Backfill against concrete
only when approved by the Contracting Officer.

Provide under [porous fill of] structures not pile supported. Place in [6]
[ ] inch lifts. Place select material adjacent to structures as
structural elements are completed and accepted. Place material against
concrete only when approved by the Contracting Officer.

I
I
I
I
I
I
I
I

3.4.3

3

3.4.5

3.4.5.1

Select Material Placement

'Porous Fill Placement

nder floor slab on a compacted subgrade
Place in [4] [ ] inch

Trench

cified otherwise in the individual piping s
piping in accordance with AWWA C600, Type
Plastic piping shall have bedding to spring pipe.



I
I
I
I COMPACTION

inches

percent of [ASTM D

vibratory compactor.

d areas outside the 5
of [ASTM D 698] [ASTM D

] percent of [ASTM D 698]
and backfill material] [select

D 698] [ASTM D 1557].

of maximum density.

below finished pavement or top 12 inches
to [100] [ ] percent of ASTM D 1557;
to [lOa] [ ] percent of ASTM D 1557.

Porous Fill

Structures, Spread

Adjacent Area

Paved Areas

Compact with two passes

Compact top 12 inches of
[ASTM D 1557].
material] to [95]

Expressed as a

and-operated, plate-type, vibratory, or other suitable hand tampers 1

ar s not accessible to larger rollers or compactors. Avoid damaging pipes

Compact areas within
698] [ASTM D 1557].

Compact underneath are s designated for vegetation
foot line of the struct e to [85] [ ] percen
1557] .

compact top 12 inches of subgrades to [95] [ ] per nt of [ASTM D 698]
[ASTM D 1557]. Comg ct fill and backfill materials to 9 percent of [ASTM D
698] [ASTM D 1557]

compact top
whichever i
and backf' 1

* ******************************************************************** **
NOTE: For most projects specify ASTM D 698
compaction, except for under major roads, airfields,
and other heavily loaded areas, where ASTM D 1557
compaction should be specified. Specify compaction
'n terms of one compaction effort (ASTM D 698 or AS

1557), if possible.
********************************************** *************

3.6.7

3.6.5

3.6.4

3.6.2

3.6.3

3.6.6

3.6.1

I
I
I

I

I

I

I

I

I

I

I
I

I

I

I



I
nitial backfill and bedding material
or utility appurtenances to [95J [ J

act succeeding layers of final
paragraphs.

coatings. Com
, ducts

[ASTM
in the previousI

I

3.7 FINISH OPERATIONS

3.7.1 Grading

I
Finish grades as indicated within one-tenth of one foot. Grade areas to
drain water away from structures. For existing grades that will remain but
which were disturbed by Contractor's operations, grade as directed.

**************************************************************************
NOTE: Choose the first bracketed paragraph if
seeding is minor, otherwise, choose the second
bracketed paragraph and edit Section 02921, "Turf",
as appropriate for the project.

**************************************************************************
~

[Scarify existing subgrade. Provide ~ inches of topsoil for newly graded
finish earth surfaces and areas disturbed by the Contractor. [Additional
topsoil will not be required if work is performed in compliance with
stripping and stockpiling requirements.] [If there is insufficient on-site
topsoil meeting specified requirements for topsoil, provide topsoil required
in excess of that available.] Seed shall match existing vegetation.
Provid ds er 1000 square feet. Provide CID A A 1989, ~ype

I, ass 2, 10-10-10 analysis e
[provide commercia' agricultY~~l li~sstone of 94 gg 14 analysis at 70 pounds
psr lQQQ squsrs fset.] [Provide lIIulcfi end ,wter to sst~l;;>l;i.sl:l a.n accepta b1 e
stand of ~rass.]]

I
I
I
I
I
I

3.7.2 Seed

[Provide as specified in Section 02921,

I 3.7.3 Protection of Surfaces

"Turf". ]

located within a
not required

roots,

other soil material not required
brush, refuse, stumps, roots,

DISPOSITION OF SURPLUS MATERIAL

[Remove from Government
or suitable for filling
and timber.]

[Waste in Gove ent disposal area [indicated] [whic
haul dista of [ J milesJ surplus or other soil mat

sui e for filling or backfilling, and brush, refuse,
imber. ]

Protect newly graded areas from traffic, erosion, and settlements that may
occur. Repair or reestablish damaged grades, elevations, or slopes:

N Select the second bracketed pa
when d1 ted by the Navy.

************~******~** ****************

I
I

I

I

I

I



I
I ~~9 FIELD QUALITY CONTROL

in
otings and

subgrade
g line.

from one test
to one test
table will
various

Four ran
building
four tests
within buil

One test per lift
2,500 sq. ft

One test per lift per
500 cubic yds placed.

One test per s
per 2,000 sq. ft
12 inches below
finished grade.

136 for conformance to gradation

Site (except
airfields)

Structures
(adjacent to)

Any

Backfill Material Testing

and size of samples required to perform the following tes s.

NOTE: Density test fre
per 100 square feet fo
per 10,000 square fe The foll wing
also help establish test frequency
situations:

Porous Fill Testing

Density Tests

Undisturbed
native soil

Fills and
backfills

Material Type

Perform 0 e of each of the following tests for each material used. P. ovide
additional tests for each source change.

Test porous fill in accordance
specified in ASTM C 33.

Test fill and b ckfill material in accordance with ASTM C 136 for
conformance to A M D 2487 gradation limits; ASTM D 1140 fo material finer
than the No. 200 'eve; ASTM D 4318 for liquid limit and f r plastic limit;
ASTM D 698 or ASTM 1557 for moisture density relations, as applicable.

Test select material in ccordance with ASTM C 136 conformance to ASTM D
2487 gradation limits; AS D 1140 for material fi er than the No. 200
sieve; ASTM D 698 or ASTM 1557 for moisture de ity relations, as
applicable.

***********************************

Tak

3.9.2.1

3.9 1 Sampling

3.9.2

3.9.2.4

3.9.2.2

3.9.2.3

I
,I
I

I
I

I

I

I
I

I
I

I
I

I

I
I
I



I

fill at randomly
of subgrade.

One test or one test per
10,000 sq. ft, whichever
is greater.

fill at randomly selected locations
grade in cut.

de structures and parking, perform one
eet whichever provides the greater

nder structures, perf m [four] [ ] random tests
tests on subgrade within building

Any

Any One test per lift
500 cubic yds pI

**********************************************

N itive soil
soo rade
o the than
struc ures
and pa ing

Borrow

For other fill areas,
every [2,500] [ ]

For structures and concrete s abs, test
selected locations every [2,00 [

Native soil subgrade
test or one test per
number of tests.

Undisturbed native soil
in building footings and
line.

Test density in ccordance with ASTM 0 1556, or ASTM 0 29 2 and ASTM 0 3017.
When ASTM 0 2922 nd ASTM 0 3017 density tests are used verify density test
results by perform'ng an ASTM 0 1556 density test at a location already ASTM
o 2922 and ASTM 0 3 17 tested as specified herein. rform an ASTM 0 1556
density test at the art of the job, and for every 0 ASTM 0 2922 and ASTM
o 3017 density tests t ereafter.

*************************** ************* ********************************

I

I

I
I

I

I
I

I

I

I

I
I
I
I

NOTE: Suggesti ns for improveme t of this
specification ill be welcomed usJ.: g the Navy "Change
Request Form " subdirectory locate in SPECSINTACT in
Jobs or Ma ers under "Forms/Documen s" directory or
DD Form 1 Suggestions should be forwarded to:

Comman ng Officer
North rn Division, Code 4013
Nav Facilities Engineering Command
10 Industrial Highway, Mail Stop 82

ster, PA 19113-2090

FAX: (610) 595-0554 or DSN 443-0554
******e *************************************************** ~*************

"
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Addendum 2
Organochlorine Pesticide Analyte List

Pesticide CAS # NJDEP NJDEP
(Chemical Abstract Residential Non-Residential

Number)
Soil Cleanup Criteria Soil Cleanup Criteria

Aldrin 309-00-2 0.04 0.17
alpha-BHC 319-84-6 * *
beta-BHC 319-85-7 * *
delta-BHC 319-86-8 * *
gamma-BHC 58-89-9 0.52 2.2
(Lindane)
alpha-Chlordane 5103-71-9 0.25 2.1
gamma-Chlordane 5103-74-2 0.25 2.1
4,4-DDD (TDE) 72-54-8 3 12
4,4-DDE 72-55-9 2 9
4,4-DDT (DDT) 50-29-3 2 9
Dieldrin 60-57-1 0.042 0.18
Endrin 72-20-8 17 310
Endrin aldehyde 7421-93-4 * *
Endrin ketone 73494-70-5 * *
Endosulfan I 959-98-8 340 6200
Endosulfan II 33213-65-9 340 6200
Endosulfan sulfate 1031-07-8 * *
Heptachlor 76-44-8 0.15 0.65
Heptachlor epoxide 111024-57-3 * *
Methoxychlor 7243-5 280 5200
Toxaphene 8001-35-2 0.1 0.2

Notes
- All Soil Cleanup Criteria provided in units of mglkg (ppm) on a dry weight basis.
- Table includes pesticides identified by SW-846 8081A analytical method.
- alpha and gamma chlordane isomers are summed when compared to soil criteria.
* Indicates NJDEP has not developed cleanup criteria for compound.

37
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SOIL CLEANUP CRITERIA (mg/kg)

(LAST REVISED - 5/12/99)

This listing represents the combination of Tables 3-2 and 7-1 from the Department of Environmental Protection and Energy's February 3, 1992
proposed rule entitled,Cleanup Standards for Contaminated Sites, N.J.A.C. 7:260, as corrected based upon errors identified by the Department during
or subsequent to the comment period as well as new toxicological or other information obtained since the rule proposal. Please refer to the respective
footnotes for more detail. Notwithstanding, where the following criteria are based on human health impacts, the Department shall still consider
environmental impacts when establishing site specific cleanup criteria. This along with other site-specific factors including background conditions may
result in site specific cleanup criteria which differ from the criteria listed below. Therefore, this list shall not be assumed to represent approval by the
Department of any remedial .action or to represent the Department's opinion that a site requires remediation.

Note: Material bracketed [thus] is deleted and material underlined thus is added

Residential Direct Non- Residential Impact to Ground
Contact Soil Cleanup Direct Contact Soil water Soil

Criteria (a) (b ) Cleanup Criteria (a) (b) Cleanup Criteria
(b)

IContaminant I CASRN (RDCSCC) (NRDCSCC) (IGWSCC)

3400 10000(c) 100
1000(d) 1000(d) 100

1 5 1

"-~, ','. _ 0.040. . _ ·~:;.jf{,;.\:'O;1.t\t4~tmi~~\;.t~tf~~2ft;A~:t;S~~;1::~O::;!jF!:'::},.',;:\

,."-. 10~040(~)-~.':,,:<;;" :.•• ':;,~,' :J"~]'c~~j~~~~~i{1~~~;;~;l~lit~:;~tt~1jij:'.~~~Itt".'~,::.;~
W~ W~ ~

700 47000(n) (h)
3 13 1

0.9.. . ~". ~ . -'; .:. ;.~.: ·~::t/.~f/;; ~..:: ~;'.~~~:~t!:i~~~P.~~·;I:.t~\~{~~~>, }{~~~A~·:J,~};~~~~~.I?<;~~~~,::~ .. :~~:,:~:. f;'
" ~:, 0.9.' '. .~: .;" ::' .~.? ~:~' /-:~,. :4~. t::,.~~i!;~;f~)JXi:~~~~; Y;I:}~~~i:~·;·~.::.:~;\\~}~~:P9~,.~:.:::<f:~:~;.:~'. L~. ;
·Q.66(Q '"L9.ij6'(f):;~~;!:%1\;~~~:]~j;'iJ~£C',~j}.1 00:,',:;\,,':['::.';

0.9 4 500
10000(c) 10000(c) 50

[1 (f)] 1..fu} [1 (f)] 1..fu} (h)

. :::: 0,66(0':::;, i:,":::~C:/,.3 ;0'\;,'0;'·" ::';

83-32-9
67-64-1

107-13-1
<'309~00~2

.," '.

····120~12-7

·7440-36-0
7440-38-2
7440-39-3
71-43-2

. '205~99-2 ..'
~ " .... .

.:;;":56;'55~3· .
;,Y,'50'~32~8 ,.

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

207-08-9
100-51-6

7440-41-7
111-44-4'. ;

... ... ~ .

(2-propanone)
Acenaphthene
Acetone
Acrylonitrile

jAldri".ti')~.~·.~~~~~:~t;t~1~1~j~~:'t~~~j:
:,Anthracen~' <.;{'?::h1'j\fk:;·Ki··;;:;: ,. ";;;~~;'i~l:;;,,;T
:,ArJ~irra9nyit.i~::~r~::if:~fL
Arsenic
Barium
Benz n

:Bcmzo(b)"U'Qrarithene"(3;*Oenzofluoraruhene)
:;BenzQ(a)~:~tIW~c:e'~~' .:;;: (,'; 2~B~h~cnlth~~~ene):'i

;Qen~9.(a) pyr~f!~:i'~>:{ ~.\tn~~p,)·:1~;/'·i;,~{;tL:>:':Yi~!. .
Benzo(k)fluoranthene
Benzyl Alcohol
Beryllium

B.is(27.~IJI9.f~e!t!Ylt~th~r,,;::~,;j:... ,. ,,,_
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-------------------
SOIL CLEANUP CRITERIA (mg/kg)

(LAST REVISED - 5/12/99)

IContaminant I CASRN I (ROCSCC) I (NROCSCC ) I (IGWSCC ) I

Bromodichloromethane (Dichlorobromomethane) 75-27-4 11 46 1
Bromoform 75-25-2 86 370 1
Bromomethane (Methyl bromide) 74-83-9 79 1000 (d) 1

:i3!itE~I~I~'1;ijf~~lil~~':;~~;~~~:~;1~~~lj:~~r~~~I~~~'!~.~i~1~i~W~!!~~
Carbon tetrachloride 56-23-5 2 (k) 4 (k) 1
4-Chloroaniline (p-Chloroaniline) 106-47-8 230 4200 (r)
Chlorob nzene 108-90-7 37 680 1

!~~~i~1~11~.E!I~!il;~1ii~j!~;;~~i;j~ii!i~~!!~I~lltJ51.i!1114tl!
2-Chlorophenol tJ-Chlorophenol) 95-57-8 280 5200 10
Chromium - hexavalent (VI) 18540-29-9 240; 270 (9); (i) 6100; 20 (9); (i) llil
Chr mium - trivalent (III) 16065-83-1 120,000 1il ill

;g~?~iil;J~flll!~~1~1I~~;~~t~[:;~i~~~~.·.··!·i .'.~~~;·~·'S!;!};::"·"J!~[I~~~!lll~~~~~{~IJ
4,4'-000 (p,p'.TOE) 72-54-8 3 12 50
4,4'-00E (p,p'.DOX) 72-55-9 2 9 50
4,4'~00T 50-29-3 2 9 500

,~:~I-it:t~l~~~~~~;2i~~!~i~~i~~;~~~I;:1;~~~tr;·i;j~'; ;~~t1~·;t~~1"~';~;1it~·i~.:f~~:;~!!~i~ii;~1.~:j~·~~::4t'~:j
Oi-n-octyl phthalat 117-84-0:t100 10000 (e) 100
1,2-0iehlor benzene «()-Diehl robenzene) 95-50-1 5100 10000 (e) 50
'1,3-0ichlorobenzene (m-Oichlorobenzene) 541-73-1 5100 10000 (e) 100

Page 2 of 5.



... - - - - - - - - - - - - - - - - - -
SOIL CLEANUP CRITERIA (mg/kg)

(LAST REVISED - 5/12/99)

IContaminant I CASRN I (RDCSCC) I (NRDCSCC ) I (IGWSCC ) I

10
1

10

(r)

1
50

500
50
(h)

100
50
100

10
10 (I)

50

43
5 (k)

0.18

4
,10000 (c)

600 (q)

", ....:'~.c~:~::·,~~;~~:;:·~.t;~:~!~&~i:·~'J ;t~1D~~~f~~~~.!~) ~~1~1~~~:4,r '~;;~;1 O~:~f:f.~~:~~:<i:~:,.~.'l

.:~.,.;: ~.:~J~::ek~i7. ~QQ.i}\t~l~~i~~q.~~~~~;:z·~~i i.~~~~:j~':i:t~:~ ;£~~·t::~ OOj;~~~~~;~ 4~g~~~I;'~:~

.:~:·i:.~~:~~~:~i:~t1.-QQl1~~j!tr.~~(~~Jl~.f~i~~.(~1i~~lit;·lf,;~:~:;l~r~.l OQ~~~{Y§'~lt~;,~~,)

10
4

'J
400

6
0.9

1100
400 (p)

5.Page 3 of

2,4-Dinitrophenol
Dinitrotoluene(2,4-/2,6-mixture)
Endosulfan

i1\4~Dlchlorobt!rlieri(!,!?:fj~~~;~·p.Dichlorobeniener;'~;',,';i,;t· : 106-46-7'0''': .... "~l';';" 570 ", :;; '),." ';,:,', .'/: '·;,1 0000 ·(c)"(f,;.{<;~·:;;:;-t~r,i\·",~~,.'''''',' '.' OO·,lL',:-;' ;"",?-r,,!\

75-34-3 570 1000 (d)
107-06-2 6 24
75-35-4 8 150

Indeno(1,2,3-cd)pyrene
Is phor ne

'Lead

1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethene

1~~~g!~~tfi~1~l~.'lfa11;~ill~H;!~!:~~'f:j!!li~j~~,ir~~\~~l;~~fit;LIJJlf~~r~iil~
1,2-Dichloropropane 78-87-5
1,3-Dichloropropene(cis and trans) 542-75-6
Dieldrin 60-57-1 0.042

~~,~'~~~
51-28-5 110 2100

25321-14-6 1 (I) ,4 (I)
115-29-7 340 6200

1~~g!~I\i~tli!lil~~~[:',I~!:!~~']:,~t:~;:~¥o~~:!~~~~'r:fl~I~~~~jf!iif~z::~~~~~!
Fluoren 86-73-7 2300 10000 (c)

Heptachlor 76-44-8 0.15 0.65
Hexachlorobenzene 118-74-1 0.66 (f) 2
1He~~~h,o.rob~t~~ielle;,l~z~~'~Mfr:'~1~f.ff@Irt.fN:t;~~.~)~~RS!:fl;:~i:';~lttf~::' ;:!;87~68"3'r,~:,

;H~~~c:h,gr9~Yt;'QP~"t~~i~ri~f~;;:£~~*j'~ii:~~~t~.i;; ,;/~;N:'iL;':::~;,;;:: ,",17~47~4 ",
!H~tca.~,11'9t9,~t~~r1f!:g!~·,.cti;'Ei. S~1l:&:~r,f;f;:!~i:~1$j;;ltfl;HY£l~':J}§; ~:';'i~t" . 67~72-,' .,.: :\'.

193-39-5
78-59-1

7439-92-1



.,- - - - - -- - - - - - - - - - - -
SOIL CLEANUP CRITERIA (mg/kg)

(LAST REVISED - 5/12/99)

IContaminant I CASRN I (RDCSCC) I (NRDCSCC ) I (IGWSCC ) I

':, '
: ...

.; O~:JQ..~;it'·~~'{Jjjt: If::?';:~1~i~~;.~J~:~,~~r~~~~~~1J~}~~:i~f;f:.'-?;;P~~5~}i~JtI;;~~r~
.. " 6 :: '~'" ·~~2;i:<i~.~~ ~:' ~'!({::;::;~:.;~1~f~~j~'~i~~r:~.1·~tt~!t~~~i~f~t:~~ ~'}·i·.;i~l:J~i::~;:~·ljJ OQ,~t:S·J~~.r~~~E{i.~.:~

10000 (e) 10000 (e) 50
1700 10000 (e) . 100
63 3100 (n) (h)

'110 .. .• ~ "S:;i':\'}l.1 OO.(t'),;~',,~~· H.i1'·;:.)~~:;; . . (h) .'.:W~;~A;~1J
23' :. "'," ··;;;:\97;::\~~;i;j'{>:;,~tr';·d'};;::.'::,·.. ,100

170 .,.-<:..Sr.:"': 310\';;J.·:!i{;~~;';;J:':'111[·':P;.'>;;;' ,'1
34 70 (k) 1

400 600 1
2m 2m 00

1000 (d)"L .;~ ';" ./' .;~ :'n1000 (d),S~\2:tt~;·:i~;;~~~::.n:h'~?OQ'~;~::,:i'~lt;:;

0.10 (k)c': XL 9·.2.. (k)<};'{~:,;:Hl;{'<h~;0£2~\!h.,~?r:·,5()·:,t:~;dNf~h}
68" "'. "'!;;i:~::;1200 ,~~g(~;f;Q:\i:,~i~i~{it\ 100);)~t:;::~,:~!\

210 1000 (d) 50
22 420 123 54 (k) 1

~ i· ,,_~: .

4-Methylphenol (pcreosol) 106-44-5 2800 10000 (e) (r)
Methoxychlor 72-43-5 280 5200 50
Mercury 7439-97-6 14 270 (h)

~::~;:~i~~;n1~i~~~J!~t~~~~'.:;~::-:j,;;i;~~~~r~1" },~:,:l~~o~~j'~WIX'~[~~;,~iri~ff~~~~-;,';i~:~~~J
Nickel 7440-02-0 250 2400 (k) (n) (h)

Nitrobenzene 98-95-3 28 520 10
N-Nitrosodiphenylamine 86-30-6 140 600 100

,~~~~:~i~,;~tJr;:~~~t~f/J~~~~:~Wf;i~~~t '~f;~jr';"f?~~~~',;~'J~32~~?3~?}
1p.el1ta,~hlq[9PtJ,~n~!::~~;;iJg:ilt~~};11l1ij;';1p{1?~V:/.~,':~;: ;;;}~'i;jjl~A£t;\F;'~~7:86~5 .,..
Phenol 108-95-2
Pyren 129-00-0
Selenium 7782-49-2
iSilv¢r"~;;'7440-22-4 .
[Sty..' 'rie:, "'100-42-5

bl,J!J.~.?de~r~~f119r.9~t.~~n~,:,frifl~:t<!Li,cc;1'<;'.'~~~;:; .630-20-6
1,1,2,2-Tetrachloroethane 79-34-5
Tetrachloroethene (Tetrachloroethylene) (PCE) 127-18-4
Thallium 7440-28-0

~Tolu~I)~. \~I~jFl~~1~'~!~'mi:;1jit~I:~i;,f}2H!~LV:~r:';",":ir\ : 108~88-3 .:. i

~Toxaptlen~;~~'@t,;~i§~: ·;:;;'\·;;:,:;~{;,~(<:':~~~r",?':~:t/,~'·l· ·.13001-35-2.··. . :'. "
(1;2,4~Trichloroberizene ,:;,.,i.. ......~. " 120-82-1 .
I • " ~ _.:..i ';.. .. -' . : - , .' - ~f...... : .. : ,'~ •. , .

1,1,1-Trichl roethane 71~55-6

1,1,2-Trichloroethane 79-00-5
Trichloroethene (Trichloroethylene) (TCE) 79-01-6
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..~------------------
SOIL CLEANUP CRITERIA (mg/kg)

(LAST REVISED - 5/12/99)

IContaminant ~ I CASRN I (RDCSCC) I (NRDCSCC ) I (IGWSCC ) I

Vanadium 7440-62-2 370 7100 (n) (h)
Vinyl chloride 75-01-4 2 7 10

Footnotes:
(a)
(b)
(c)
(d)
(e)
(f)
(g)
(h)
(i)
0)
(k)
(I)
(m)
(n)
(0)
(p)

(q)

(r)
(s)

Criteria are health based using an incidental ingestion exposure pathway except where noted below.
Criteria are subject to change based on site specific factors (e.g., aquifer classification, soil type, natural background, environmental impacts, etc.).
Health based criterion exceeds the 10,000 mg/kg maximum for total organic contaminants.
Health based criterion exceeds the 1000 mg/kg maximum for total volatile organic contaminants.
Cleanup standard proposal was based on natural background.
Health based criterion is lower than analytical limits; cleanup criterion based on practical quantitation level.
Criterion b.ased on the inhalation exposure pathway.
The impact to ground water values for inorganic constituents will be developed based upon site specific chemical and physical parameters.
Site specific determination required for SCC for the allergic contact dermatitis exposure pathway.
Contaminant not regulated for this exposure pathway.
Criteria based on inhalation exposure pathway, which yielded a more stringent criterion than the incidental ingestion exposure pathway.
No criterion derived for this contaminant.
Criterion based on ecological (phytotoxicity) effects.
Level of the human health based criterion is such that evaluation for potential environmental impacts on a site by site basis is recommended.
Level of the criterion is such that evaluation for potential acute exposure hazard is recommended.
Criterion based on the USEPA Integrated Exposure Uptake Biokinetic (IEUBK) model utilizing the default parameters. The concentration is considered

. to protect 95% of target population (children) at a blood lead level of 10 ug/dl.
Criteria were derived from a model developed by the Society for Environmental Geochemistry and Health (SEGH) and were designed to be protective
for adults in the workplace. .
Insufficient information available to calculate impact to ground water criteria.
Criterion based on new drinking water standard.

Page 5 of 5.
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