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FOSTER WHEELER ENVIRONMENTAL CORPORATION

TO: Contracting Officer
Northern Division
Naval Facilities Engineering Command
10 Industrial Highway, Mail Stop #82
Lester, PA 19113
Attn: P. Bri~gel

FROM: Mike Heffron, P.G.

DATE: February 12, 1998

SUBJECT: US NAVY CONTRACT NO. N62472-94-D-0398
DELIVERY ORDER 30017-MOD. NO.8
NAVAL WEAPONS STATION-EARLE
FINALIZATION OF WORK PLAN FOR
SITE 19

Following are responses to the Navy's comments received from Greg Goepfert,
comments during the Pre-Construction Meeting February 11, 1998, the NJDEP and U.S.
EPA.

1. COMMENT: Page 1- Consult with Station Forester (Mr. Gentile: (732) 866
2295) for proper specification on topsoil, seed and trees used for site restoration.

RESPONSE: Foster Wheeler Environmental contacted Mr. Gentile for
specifications on topsoil, seed and tree restoration and incorporated his
specifications in the final Work Plan

2. COMMENT: Page 6- I believe the "Proposed Plan" and the final "Record of
Decision (ROD)" were the governing documentation of Public Approval for this
project, not the "E.E.C.A."

RESPONSE: The reference to the E.E.C.A was removed from the final Work
Plan, and reference to the Proposed Plan and ROD were added to the Work Plan.

3. COMMENT: Page 9, Paragraph 3.8- Are you sure that MW19-07 will not be
affected by excavation activities?

RESPONSE: MW19-07 will not be affected by excavation activities. The
monitoring well is to the southeast of the area that needs to be excavated.

2300 LINCOLN HIGHWAY EAST, ONE OXFORD VALLEY, SUITE 200, LANGHORNE, PA 19047-1829
TEL: 215-702-4000 FAX: 215-702-4045
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4.

5.

6.

7.

8.

9.

10.

COMMENT: Page 15, Table 4-1- Shouldn't PCE be included in the soil
analysis for off-site disposal?

RESPONSE: The full TCLP analysis indicated includes TCLP volatiles analysis
which includes the analysis of PCE and other volatile organics.

COMMENT: Page 12 - It is a Navy requirement that a New Jersey Certified Lab
be used to perform analysis work.

RESPONSE: A statement saying that a New Jersey Certified Laboratory shall
be used was added to Page 13 of the Work Plan.

COMMENT: Page 23, Paragraph 5.2.3- New Jersey Regulation 7:26E has just
been revised (Technical Requirements for Site Remediation). Consult revision for
any applicable changes.

RESPONSE: The Work Plan was prepared utilizing the latest NJDEP Guidance
(January 1998). There were no changes to 7:26E that were applicable to this site
remediation effort.

COMMENT: Page 24, Paragraph 5.2.4, Page 27, Paragraph 8.2 - If decon
water tests as "non-hazardous" perhaps it can be disposed of on-site, with the
approval ofthe NJDEP.

RESPONSE: The Work Plan was revised to reflect the fact that the decon water
may disposed on site based on the analytical results, and with the approval of the
NJDEP.

COMMENT: Page 27, Paragraph 8.3 - All manifests and shipping papers must
be typed.

RESPONSE: The statement "all manifests and shipping papers must be typed"
was added to Section 8.3 of the Work Plan.

COMMENT: Page 28, Paragraph 8.5 - The Environmental Division must be
notified if drums or containers of waste will be on-site.

RESPONSE: A sentence was added to Section 8.5 to reflect the fact that the
NWS-Earle Environmental Department will be notified of drums and containers
on-site.

COMMENT: General - Contractor must advise Environmental and Safety
Divisions of all hazardous materials brought on to Station and provide monthly
usage.

RESPONSE: This statement was added to Section 8.5 of the Work Plan.
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11.

12.

13.

14.

15.

COMMENT: General - Provide hatched drawing of work area prior to initiation
of work, and a drawing of post excavation sampling points and results.

RESPONSE: Figure 3-1 was added to the Work Plan to depict the area to be
excavated, in hatched marks, and the locations of the post excavation sampling
points. The results shall be added to a figure which will go into the close-out
report.

COMMENT: Page 8-9, Paragraph 3.5 - How will stormwater runoff be
controlled during the coarse of work? Note that all containers must be covered at
the completion of the workday to minimize the potential of stormwater contact
with tainted soils.

RESPONSE: Page 10 of the Work Plan discusses stormwater management
procedures. A statement that all containers/piles shall be covered at the end of
each work day was also added to page 10 of the Work Plan.

COMMENT: Page 6 Paragraph 1 - All sediment samples shall be compared to
the March 1991 "Guidance to Sediment Quality Evaluations", not the Soil
Cleanup Criteria.

RESPONSE: The Work Plan was revised to reflect the fact that the analytical
data from the sediment samples must comply with the NJDEP Guidance to
Sediment Quality Evaluations and other ARARs.

COMMENT: It is recommended that MW19-05 remain open. This well along
with, MW19-02 and MW19-07 would form an acceptable, post remedial
monitoring network, since the ground water flow is to the west in this area.

RESPONSE: All monitoring wells shall remain in place, none shall be
abandoned. The Work Plan was revised to remove the abandonment of any
monitoring wells.

COMMENT: Excavation and removal of any soil and sediments found to exceed
the soil and sediment clean-up standards subsequent to post-excavation sampling
(e.g., if the post-excavation samples reveal that not all of the contaminated
material was removed, the work plan does not address the additional work
required).

RESPONSE: A statement was added to Section 3.5 to clarify that if the
confirmatory soil samples, or post excavation samples, reveal concentrations
above the cleanup criteria for soils or sediments, the area will be excavated and
samples recollected.
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16. COMMENT: The topsoil used as backfill should be anlayzed to ensure that non
acidic soils are used for backfill and reseeding.

RESPONSE: Table 4-1 was modified to reflect the analysis ofthe topsoil for
parameters indicating acidic soil.
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1.0 INTRODUCTION/ PROJECT OBJECTIVES

Foster Wheeler Environmental Corporation (Foster Wheeler Environmental) has been
contracted by the Northern Division, Naval Facilities Engineering Command
(NORTHDIV) to excavate and dispose of contaminated soil at Site 19, near the fonner
location of Building S-34, at the Naval Weapons Station (NWS) Earle located in Colts
Neck, NJ. This Work Plan is being submitted to satisfy one of 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, Modification
No.4 under Remedial Action Contract No. N62472-94-D-0398. A Health and Safety
Plan shall be submitted as separate submittal documents.

Project objectives include the excavation and disposal of all soil found to be
contaminated in and around a small settling pond and drainage ditch at the site.
Contaminated soil and sediment present in the settling pond and drainage ditch shall be
transported to an off-site disposal facility to be detennined based on waste
characterization analysis done prior to excavation. The drainage pipe under the asphalt
shall be removed as part of the remediation. The settling pond shall be backfilled with
clean fill, graded to match the surrounding terrain, and restored with asphalt. The
drainage ditch shall be restored with topsoil, seed, and trees, as per specifications in
Section 3.9.

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-34 was fonneriy located on the Mainside portion of the NWS-Earle
facility, off of Tulagi Road. Site 19 is located south of the fonner location of Building S
34. A branch of the Mingamahone Brook runs from north to south adjacent to the eastern
side of Site 19. Refer to Figure 2-1 for the location of Site 19. The site is a 300-foot
circular area that is surrounded by woodlands. Refer to Figure 2-2 for site layout. The
topography is relatively flat, approximately 150 feet above MSL.

Site 19 is an ordnance maintenance area where paint chips and paint sludge were
discharged to a topographic depression near Building S-34. The site was in operation
from the early 1940s until the early 1960s. Paint slurries and solvent residues were
discharged into the open drainage swale. Half of Site 19, from the fonner location of
Building S-34 south to the site perimeter, is paved. The remainder of the clearing has a
gravel surface. The depression that received the sludge discharge is an approximately 50
foot diameter,S to 10-foot deep settling pond which is located in the center of the 300
foot clearing. The fonner settling pond is covered with trees, ranging in size in size from
2 inches in diameter to 10 inches in diameter. A 12 inch diameter concrete drain pipe
runs underground from the settling pond to a small drainage ditch to the southwest. The
drain pipe is located under a paved area of the site. The drainage ditch runs from the

CD97#20197749



Figure 2-1

Site Locotion Map
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2.1.1 Surface Water and Wetlands

2.1 PREVIOUS INVESTIGATIONS

Wetlands were identified to the west and northwest of Site 19, 60-100 feet due west of
the nearby branch of the Mingamahone Brook (Figure 2-2). The wetlands were identified
in the NJDEP Graphical Information System (GIS) Digital Data and United States
Geological Society (USGS) Drainage Basin Data. No wetlands shall be impacted during
the excavation activities at the site.

pond to the southwest towards a wetlands area and a branch of the Mingamahone Brook.
The drainage ditch is approximately 10 feet wide and 275 feet long. The drainage ditch is
located in a wooded area, and there are some trees located in the drainage ditch. General
groundwater flow direction is toward the west. Wetland are located on the opposite side
of the branch of Mingamahone Brook, approximately 100 feet from the southwestern
extent to the excavation activities.

4CD97#20/97749

A Site Inspection Study (SI) was conducted at Site 19 in 1993 to determine the number of
potential contamination sources, compile histories of waste-handling and disposal
practices at the site, and acquire data on the types of contaminants present and potential
human health and/or environmental receptors. During this SI, three monitoring wells
were installed to go with the three existing monitoring wells, and soil, sediment, surface
water, and groundwater samples were collected and analyzed. Cadmium, lead, and zinc
were detected in on-site soils at concentrations above background soil concentrations.

One surface water sample (19SW01) was collected in June 1995 from the confluence ofa
drainage ditch and a branch of the Mingamahone Brook (Figure 2-2) to determine if
compounds related to the historical use of the site are leaving the disposal area. The
sample was analyzed for TCL VOCs, TCL SVOC, TCL pesticides/PCBs, and TAL
metals. It was found that concentrations of metals in the site-related surface water sample
were similar to the range of background samples. However, Beta-BHC and endosulfan I
were each above detection levels in the sample and not detected in the background
surface water samples.

A Phase I Remedial Investigation (RI) was conducted between June and October 1995 to
determine the nature and extent of contamination. Activities included sampling and
analysis of surface water and sediment from the confluence of the drainage ditch and
Mingamahone Brook, surface and subsurface soil sampling and analysis, drilling and
installation of one shallow permanent monitoring well (MW19-07), sampling and
analysis of the newly installed well and the six existing wells and a measurement of the
static-water levels in the wells. Refer to Figure 2-2 for all sampling locations and
monitoring well locations.
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2.1.2 Groundwater

2.1.4 Sediment

2.1.3 Surface and Subsurface Soil

PCE was detected only in the four surface soil samples. The PCE concentrations were 4
ug/kg in each sample. PCE was not detected in background surface or subsurface soil
samples.

5CD97N20197749

One site-related sediment sample (19SDOl) was collected at Site 19 (Figure 2-2). This
sample exhibited total chromium at a level seven times the upper range of background
samples. Aluminum, iron, manganese, and vanadium were detected at levels slightly
greater than background. The concentrations of inorganics were not above any NJDEP

Sample 19SB03-00 revealed an elevated level of total chromium; hexavalent chromium
analysis indicated that 70 to 90 percent of the chromium present is attributable to
hexavalent chromium. Two other samples (l9SB02-00 and 19SB03-03) revealed slightly
elevated total chromium readings; hexavalent chromium analysis indicated that
approximately 20 percent of the chromium present in these two samples is in the form of
hexavalent chromium.

Concentrations of cadmium, lead, and zinc in soil sample 19SB03-00 were greater than
the NJDEP Soil Clean-Up Criteria. Soil sample 19SB03-00 was collected from 0 to 2
feet below grade and contained some paint chips. In addition, zinc was detected at levels
slightly greater than background in sample 19SB02-00 and barium was present at levels
greater than background in samples 19SBO1-01, 19SBO1-03, 19SB02-00, 19SB02-03,
19SB03-00, and 19SB04-03. Appendix A contains the soil sample locations and a
summary of the analytical results. Appendix B contains the NJDEP Soil Clean-Up
Criteria.

Six groundwater samples were collected at Site 19, 19GWOl through 19GW03 and
19GW05 through 19GW07 (Figure 2-2). Monitoring well MW19-04 was dry and
therefore was not sampled. No organics were detected in any of the samples. Generally,
low levels of metals were detected in the background groundwater samples. Antimony,
arsenic, cadmium, thallium, and zinc were detected at levels greater than background in
one monitoring well, MWI9-07, which is located adjacent to the drainage ditch
approximately 60 feet south-southwest of the former disposal area. Barium and zinc were
detected at levels greater than background in monitoring well MWI9-03.

Nine site-related soil samples (l9SBO1-00 through 19SB04-00, 19SBO1-03 through
19SB04-03, and 19SB05-02) were collected at Site 19 (Figure 2-2). These samples were
collected to investigate the impact of site activities on surfical soils, to determine if
metals had migrated downward from the surface and to provide data on the depth and
extent of soil impacts.
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3.1.1 Subtask lA - Pre-Construction Submittals

3.0 SCOPE OF WORK

3.1 TASK 1 - PROJECT PLANNINGIMANAGEMENT

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

6CD97#20197749

The objectives of this effort are to clear all vegetation and trees from areas to be
excavated, remove and dispose of contaminated soil in the settling pond to a depth of two
feet and to remove drainage ditch sediments, to a depth of 6 inches, between the pond
outfall and the branch of the Mingamahone Brook. The existing drainage conduit will be
removed as part of the remediation. Confirmatory samples will be collected from the
pond and the ditch and analyzed for TAL inorganics and TCL organic compounds. After
Navy approval, the settling pond will be backfilled to match the surrounding grade and
restored with asphalt. The drainage ditch will be restored with topsoil, seed, and trees.

Work Plan
The Work Plan presents Foster Wheeler Environmental's approach to executing the
project, including the site description, statement of work, procurement approach, system
information, materials, engineering data, transportation and disposal data, ffi?d sampling
and analytical requirements. The Proposed Plan and Final Record of Decision (ROD) for
site 19 were submitted to EPA, The NJDEP, and made available for public comment.
This work plan reflects the remedial alternative in The ROD.

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.

Soil Clean-Up Criteria. Concentrations of inorganics, polyaromatic hydrocarbons
(PAHs) and pesticides were detected in the sediment sample above the Applicable or
Relevant and Appropriate Requirements (ARARs) and the NJDEP concentrations in
"Guidance to Sediment Quality Evaluations."

Health and Safety Plan (HASP)
The HASP includes Foster Wheeler Environmental's approach to providing for the health
and safety of its employees during the project.
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3.2 TASK 2 - PERMIT AND REPORT PREPARATION/SUBMISSION

3.1.2 Subtask IB - Mobilization

3.2.2 Subtask 2B- Preparation of a Soil Erosion and Sediment Control Permit

3.1.3 Subtask lC - Home Office Support

7CD97#20/97749

Foster Wheeler Environmental shall contact the NWS-Earle Public Works Department to
obtain a dig permit and have all utilities marked-out prior to excavation activities.

Foster Wheeler Environmental shall prepare a Post Remediation Report in accordance
with N.J.A.C. 7:26E-6.6. The report shall include the delineation activities completed,
location and quantities of soil removal, analytical results and disposal data.

3.2.3 Subtask 2C-Preparation of Post Remediation Report

Foster Wheeler Environmental's Langhorne, Pennsylvania office will provide home
office support and on-site task oversight for the project. Home office support includes
coordinating subcontractors, and preparation of the required progress, financial and
technical reports.

Since the proposed excavation involves the disturbance of less than 5,000 square feet of
land surface, a Soil Erosion and Sediment Control Permit Application and NPDES
Stormwater Permits are not required, however, soil erosion and sediment control
measures shall be implemented dUring the excavation and backfilling operations.

Mobilization will consist of contacting appropriate Navy personnel at NWS Earle to
arrange for contractor passes and to coordinate support requirements for excavation of the
sanitary sewer lines and associated sludge/sediment. A utility survey shall be conducted
to determine all utility lines in the area. Utilities, primarily electric, shall be locked and
tagged out and/or terminated at the source. Subsurface utilities shall be located by NWS
Earle Public Works personnel. A dig permit shall be obtained from NWS-Earle Public
Works prior to any drilling or excavation work.

3.2.1 Subtask 2A- Dig Permit

A decontamination pad (decon pad) shall be constructed in order to facilitate the
.decontamination of heavy equipment. The decon pad shall be constructed of bermed
plastic atop the asphalt area. Plywood or some other protective material shall be placed
atop the plastic to prevent damage to the plastic by the heavy equipment. The decon pad
shall be sloped towards a collection sump in order' to pump the decon water from the
sump into drums.
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3.3 TASK 3- CLEARING AND GRUBBING

3.4 TASK 4- CHARACTERIZATION SAMPLING

3.5 TASK 5 - REMOVAL OF CONTAMINATED SOIL

8CD97#20197749

The two areas to be excavated include the former settling pond and the drainage ditch
which runs southwest from the settling pond to a branch of the Mingamahoe Brook.
Approximately two (2) feet of soil will be removed from the settling pond, which is
approximately 50 feet in diameter. The top approximately six (6) inches of soil in the
drainage ditch shall also be excavated and disposed off-site.- The drainage ditch is
approximately 275 feet long by 10 feet between the pond outfall and the branch of the
Mingamohone Brook. A dozer shall be used to excavate the top six (6) inches of the soils
from the drainage ditch and push the soils up to the northeastern end of the ditch in order
for the tracked excavator to access the soils for loading. An estimated 325 yds3 of
contaminated soil shall be removed from the settling pond and drainage ditch at Site 19.

A brush-hog and a chain saw shall be used to clear cut the vegetation and trees in the
settling pond and drainage ditch prior to excavation. A chipper shall be used to mulch the
brush and small trees at the site. The mulch shall be used where appropriate at the site,
and the remainder transported off-site for disposal. The larger trees shall be cut into logs
and disposed off-site.

Subsurface soil samples shall be collected in order to characterize the waste for off-site
transportation and disposal. Characterization of the soils prior to excavation shall allow
direct loading of the soils during the excavation activities. Stainless steel hand augers
shall be used to collect the soil samples for waste characterization. Sample locations at
Site 19 will be selected for every 20 cubic yards of excavated material for the first 100
cubic yards then one for every 100 cubic yards of material thereafter. Since waste
characterization sampling will take place before the actual excavation, the number of
samples will be based upon estimates of the quantity of material to be excavated. Sample
locations will be selected based upon the results of previous investigations. The
Sampling and Analysis Plan and Field Investigation Program in Sections 4 and 5 details
the sample collection methodology and the laboratory analyses.

The contaminated soil from the settling pond and the drainage ditch shall be excavated
with a CAT 312 tracked excavator, or equivalent, and a CAT D-4 dozer or equivalent.
The area to be excavated is outlined in Figure 3.1. Care will be taken to ensure that none
of the existing monitoring wells are disturbed during the soil excavation activities. Since
the waste characterization samples are to be obtained prior to the excavation activities,
the soil can be loaded directly into trucks for off-site disposal. The trucks shall be backed
down the paved access road off of Tulagi Road to Site 19. The soil loading area shall be
covered with plastic. The trucks shall be loaded on the asphalt area covered with plastic.
The plastic-lined loading area shall be kept free of soils in order to prevent truck tires
from coming in contact with contaminated soils.
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3.7 TASK 7- POST EXCAVATION SAMPLING

3.6 TASK 6- EXCAVATION OF DRAINAGE PIPE

Any soils which are stockpiled or in containers shall be covered with plastic at the end of
each work day to minimize storm-water contact with tainted soils.

10CD97#20/97749

Confirmatory soil samples shall be taken from the bottom of the drainage ditch at a
frequency of one sample every 30 linear feet. It is estimated that up to six (6)
confIrmatory soil samples shall be collected and analyzed for TAL inorganics and TCL
organic compounds.

In accordance with NJDEP, confirmatory soil samples will be collected from the middle
of the excavated sidewalls at a frequency of one sample for every 30 linear feet of
excavation and from the floor of the excavation at a frequency of one sample for every
900 square feet of bottom area. It is estimated that ten (10) to twelve (12) confIrmatory
samples shall be collected and analyzed for TAL inorganics and TCL organic
compounds.

There is a drainage pipe which presently runs from the settling pond, southwest under the
paved area, to discharge into the open drainage ditch to the southwest. The 12 inch
diameter concrete drainage pipe shall be excavated. The concrete shall be broken into
section, no larger than 2 feet by 2 feet, and disposed off site along with the excavated
soils.

Silt fences and hay bales shall be installed in order to control erosion and prevent the
migration of sediments off-site during the excavation and backfilling operations. The
bottom of the silt fence shall be buried such that the fence is approximately 2 feet below
grade with one foot of the filter fabric below grade. Due to the close proximity of a
branch of Mingamohone Brook, hay bales shall also be placed in front of the silt fences to
ensure optimal erosion control. The hay bales shall be buried a minimum of four inches
in the soil. The barriers shall be constructed in such a manner as to prevent water from
bypassing the ends of the barriers. The silt fence and hay bales shall be removed after
they have served their usefulness as to not impede or block storm flow drainage.

Post excavation soil samples shall be collected in order to establish that all affected
soils/sediments were excavated and the remaining soils are below the NJDEP Clean-Up
Criteria, and the sediments are below the NJDEP Guidance to Sediment Quality
Evalutions.

If confirmatory soil samples, discussed in Task 7, reveal concentrations above NJDEP
clean-up criteria, additional soil shall be excavated and confirmatory soil samples will be
recollected.



3.9 TASK 9- BACKFILL OF EXCAVATION

3.8 TASK 8- EQUIPMENT DECONTAMINATION

The excavator bucket, and any other equipment that comes into contact with
contaminated soils, shall be decontaminated with a pressure washer. The decon water
shall be collected, containerized in 55 gallon drums, analyzed, and disposed of
appropriately.
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The excavated drainage ditch shall be backfilled following Navy review of confirmatory
sample analysis and determination of soil analyses meeting the NJDEP criteria. The top
six (6) inches of soil removed from the drainage ditch shall be backfilled with certified
clean topsoil. The drainage ditch area shall be reseeded with local grass seed. In
accordance with specifications by NWS - Earle, the seeding mix shall be comprised of
20% Perennial Ryegrass, 60% Tall Fescue, and 20% annual Ryegrass. Seeding shall
occur between March 15 and April 30 and shall be sown at a rate of 5 pounds per 1,000
square feet. The seed shall be sown uniformly by machine or hand seed, not hand broad
casting. The seeding shall also include the application of lime and fertilizer. Lime shall
be worked into the top 3 inches of topsoil at a rate of 5 pounds per 1,000 square feet. The
fertilizer shall be a 10-6-4 fertilizer, containing a minimum of 10% nitrogen, 6%
available phosphoric acid, and 4% soluble potash. The fertilizer shall be worked into the
top 2 inches at a rate of 20 pounds per 1,000 square feet. All seeded areas shall be
mulched with straw. Mulch shall be spread in a continuous blanket of sufficient
thickness to completely hide soil from view. Silt fences will be left in place until the seed
takes root and the erosion potential decreases. Up to ten scrub pine trees, one to three feet
tall, will be planted in the area adjacent to the drainage ditch excavation to replace the
trees removed during the soil removal.

The excavated settling pond shall be backfilled and paved to match the surrounding grade
following Navy review of confirmatory sample analysis and determination of soil
analyses meeting the NJDEP criteria. The excavated settling pond shall be backfilled
.with certified-clean sand to a depth of approximately six (6) inches below grade. The
sand shall be backfilled in six (6) to nine (9) inch lifts and compacted with a hand
operated, plate type, vibratory or other suitable hand tampering device. Crushed stone,
crushed gravel or crushed slag, free of lumps or balls or clay or other objectionable
matter, shall be used to create a three (3) inch thick subgrade for the asphalt.
Immediately upon placing the subgrade material uniformly, the material shall be
compacted with steel faced, vibratory or pneumatic-tire rollers or other suitable
compacting equipment. Three (3) inches of asphalt shall be place over the former pond in
a manner which will match the existing grade of the surrounding asphalt area. The
asphalt shall be compacted with steel faced, vibratory or pneumatic-tire rollers or other
suitable compacting equipment



4.1 INTRODUCTION

4.2 PERSONNEL RESPONSIBILITIES

4.0 FIELD SAMPLING AND ANALYSIS PLAN
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The Senior Project Engineer/Manager (SPEM) has final responsibility for the
development of the SAP and management of the project team.

The project team will include the following personnel:

The Quality Assurance Project Plan (QAPP), which has been submitted as a separate
document, establishes the structure of the quality assurance plan for field activities. Site
specific Standard Operating Procedures have been included (Section 5.1) 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 Change Request Forms (CRF) by site personnel, and approved by the Senior
Project Engineer/Manager (See Section 4.2).

• 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

Foster Wheeler Environmental Corporation (FWENC) is submitting this Sampling and
Analysis Plan (SAP) for excavation and disposal of contaminated soil at Site 19, near the
former location of Building S-34, at the Naval Weapons Station (NWS) Earle located in
Colts Neck, NJ. The samples are being collected as waste characterization and post
excavation confirmatory samples. The analytical results will be reviewed by the Navy to
confirm that the remediated site meets NJDEP Clean-Up Criteria prior to backfill of the
excavations. This work is being performed under Delivery Order No. 0017 to Navy
Contract N62472-94-D-0398

The SAP presents the procedures to be followed during excavation and sampling of the
Site 19 settling pond and drainage ditch. The SAP specifically addresses the following
areas:



4.3 FIELD SAMPLING ACTIVITIES

This section addresses the field investigation activities, including:

4.3.1 Sample Tracking System

The Site Health and Safety Officer (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.
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The first two number of the sample tracking system shall refer to this site specific
location, which in our case is Site 19. All soil sample identifiers shall begin with the
number 19. For. example 19S501 would refer to Site 19 soil sample one. In order to
identify the specific sample, the date and round shall be appended to the sample name.
19S501-97-1 would refer to Site 19, soil sample number 1, taken from the first round in
1997. A "D" would be added to the sample nomenclature to indicate a duplicate sample.

The objective of the sample identification system is to provide a framework for
developing sample numbers that are unique to that sample and convey information
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 Information System (GIS).

The New Jersey certified Laboratory Subcontractor is responsible for supplying all
services (including labor), equipment, and material required to perform 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.

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

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.
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4.3.2 Sample Analytical Requirements

Addition of the following acids and solvents are specified for sample preservation:

WC = Waste characterization SS = Soil sample
WW = Wastewater (decon fluids)

For the purposes of this sampling effort, the following characters shall be assigned to
identify the various matrices:

14CD97N20/91749

The following subsections describe the procedures for preparing and adding chemical
preservatives. In most cases, preservatives will be added to the sample bottleware by the
subcontracted laboratory prior to shipment to the site.

The soil samples to be analyzed for volatile organics shall be collected and preserved in
accordance with NJDEP's Methodology for the Field Extraction/Preservation of Soil
Samples with Methanol for Volatile Organic Compounds, which is contained in
Appendix C.

Reagents required for sample preservation will be added to the sample containers by the
laboratory prior to their shipment to the field or added in the field. In general, aqueous
samples of low concentration organics (or soil samples of low or medium concentration
organics) are cooled to 4°C. Medium and high hazard aqueous or high hazard soil
samples are not preserved. Low concentration aqueous samples for TPH are acidified
with H2S04, while medium concentration and high hazard aqueous metal samples are not
preserved. Soil samples for metals are not preserved.

Table 4-1 specifies location, number of samples, matrix, laboratory analyses, and
rationale for each sample type. Specific procedures governing sample preservation are
presented below.

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 site logbook.

For example, 19WCOI-97-1 would be waste characterization number 1, collected at Site
19 during the first round of sampling in 1997.

All location information for the samples will be recorded in the field sampling logbook
(Section 4.3.4).
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1. Check initial pH of sample with wide range (0-14) pH paper.

Sample acidification should proceed as follows:

These reagents should be reagent (AR) grade and should be diluted to the required
concentration with double-distilled, deionized water.

2-5 ml

Amount/or
Normality

15

Concentration

1: 1 dilution of concentrated H2S04 18N
2.5: 1 volume of methanol to weight
of soil ratio

Acid/Base
Acidification

C097#20197749

The approximate volumes needed to acidify one liter of neutral water to a pH of less than
2 (or raise the pH to 12) are shown in the last column of the above table. These volumes
are only approximate; if the water is more alkaline, contains inorganic or organic buffers,
or contains suspended particles, more acid may be required. The final pH must be
checked using narrow range pH-paper.

2. Fill sample bottle to within 5-10 ml of final desired volume and add about 1/2 of the
estimated acid required, stir gently and check pH with medium range pH paper (pH 0
6).

Never dip pH paper into the sample; apply a drop of sample to the pH paper while using
the stirring rod.

3. Add acid a few drops at a time while stirring gently. Check for final pH using narrow
range (0-2.5) pH paper; when desired pH is reached, cap sample bottle and seal.

*Amount of acid to add (at the specified strength) per liter of water to reduce the sample
. pH to less than 2, assuming that the water is initially at pH 7, and is poorly buffered and
does not contain particulate matter.
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Analytical results used for
waste characterization for
selection of material transporter
and disposal facility.

TPH:EPA413
TaX: SW846 Method 3540N9020A
PCBs-SW846, 8080
Ign: SW-846 Method 1020
Corr: SW846 Method 1110
React: SW846 Chapter 7
TAL metals-EPA SW846
Full TCLP SW846 1311 with applicable.
methods following.

TABLE 4-1
NAVAL WEAPONS STATION-EARLE

DELIVERY ORDER 0017-MODIFICATION NO.4
SAMPLING AND ANALYSIS REQUIREMENTS

.........................................................IQ@~jitYH'··

10-12Waste characterization samples; one
sample for every 20 yds3 for first 100
yds3 of excavated material, one sample
for every 100 yds3 thereafter.

Soil I TPH, TaX, PCBs,
ignitability,
corrosivity, reactive
cyanide, reactive
sulfide, moisture
content, RCRA
metals (including
Cu, Ni, Zn), and full
TCLP

:: ::>M(lil.i~JHJI:=.1ftglji$gH>::·\

Soil TCL volatile and
semi-volatile
organics
TAL Metals

Confirmatory soil samples from every
30 linear feet of sidewall and every 900
square feet of base.

18* TCL volatiles: SW846, 8240
TCL semi-volatiles SW846, 8270
TAL metals SW846, 60 I017000

Analytical results used to
insure site meets NJDEP direct
contact residential standards
prior to backfilling operations.

Field Blank TCL volatiles and
semi-volatile
orgaincs
TAL metals

One per sampling episode TCL volatiles: SW846, 8240
TCL semi-volatiles SW846, 8270
TAL metals SW846, 601017000

To ensure proper quality
assurance/quality control
during sampling operations.

Decon Water TCL volatiles and
semi-volatile
orgaincs
TAL metals

One sample for all decon water
generated.

TCL volatiles: SW846, 8240
TCL semi-volatiles SW846, 8270
TAL metals SW846, 60 I017000

Analytical results used for
waste characterization for off
site transportation and disposal
of decon water generated at the
site.

Topsoil Iron Sulfide One sample 0-3 inches deep
One sample 3-6 inches deep
One sample 6-9 inches deep
One sample 9-12 inches deep

4 Iron sulfide (Iron producing soil) To ensure the topsoil backfilled
is not of an acidic nature.

* Quantities includes duplicate quality assurance samples

CD97#20197749 16



4.3.3.1 Environmental Samples

4.3.3 Sample Packaging and Shipping

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

Low-concentration samples will meet the volume limits for the limited quantity
packaging exceptions under 49CFR173 and should be packaged for shipment as follows:

17CD97#20197749

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 1 inch of packing material, such as asbestos-free vermiculite, perlite,
or styrofoam beads, is placed in the bottom of the liner. The cooler containing
methanol-preserved volatile soil samples must have the following markings on the
cooler: Limited Quantity, This End Up. Each sample shall not contain more than one
(1) liter of methanol or one (1) gallon of fumic acid, and the total weight of the cooler
and packaging materials must not exceed 64 pounds.

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. 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 cyanide samples, however, must be shipped cooled to
4°C.

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.

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 cac form
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• Hazard Class; if unknown, use flammable solid or flammable liquid.

• Number of packages or number of coolers.

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.

18C097#20197749

• Words "Limited Quantity" if inner containers meet the volume limits for
limited quantities under 49CFR173.

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

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

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

should be included in the paperwork sent to the laboratory. The last block on the
COC fonn 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.

9. The name and address of the shipper and consignee are placed on the exterior of the
container in addition to the shipping papers. Commercial address labels may be used.

• The DOT Proper Shipping Names and UN# are placed on the outside of the
cooler:

For methanol preserved samples: Methanol, PG II, UN1230, or
Flammable Liquid, NOS (Methanol), PG
II, UNl230

• The words "Limited Quantity" are written on the cooler adjacent to the Proper
Shipping Name and UN#. A DOT Hazard Class Label is not required for
limited quantity samples.

• Markings indicating "This End Up" with upward pointing arrows are placed
on two (2) sides ofthe container. Commercially printed labels shall be used

. 10. The cooler is handled over to the overnight carrier. A Dangerous Goods airbill is
necessary for shipping environmental samples if preserved with methanol or acid.
A standard airbill can be used to ship the samples if there are no preservatives.
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• Net quantity per package or amount of substance in each cooler.

4.3.3.2 Hazardous Samples

• Name and title of shipper (printed).

• Radioactive materials section (leave blank).

19C097#20197749

• Shipper's signature.

• Emergency Response Guide Number

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

• 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). Use Hazardous Materials Table (49CFRI72.101) column
(9) to verify quantity restrictions for other Proper Shipping Names.

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

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

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.

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.

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 before
sealing.

Medium- and high-concentration samples are defined as hazardous and must be packaged
as follows:
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10. The following labels are required on top of the cooler (49 CFR 172.406e):

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

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

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

20

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

CD97#20197749

• 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", with upward pointing arrows, legibly written if shipment

contains liquid hazardous materials (49 CFR 172.312). Commercial labels
shall be used.

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. If the nature of the sample is known, 49 CFR 171-177 is consulted to
determine the proper labeling and packaging requirements. 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 "UNI993." 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."

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 CDC form must be included in the
paperwork sent to the laboratory. The sampler keeps one copy of the COC form. The
laboratory should be notified if the sample is suspected of containing any substance
for which laboratory personnel should take safety precautions.

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 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.

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).
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• Emergency Response Guide Number

• Shipper's signature.

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

• Name and title of shipper (printed).

21

• Number of packages or number of coolers.

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

• 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). Use Hazardous Materials Table (49CFR172.101) column
(9) to verify quantity restrictions for other Proper Shipping Names.

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

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

• Radioactive materials section (leave blank).

• Words "Limited Quantity" if inner containers meet the volume limits for
limited quantities under 49CFR173.

• Hazard Class; if unknown, use flammable solid or flammable liquid.

CD97#20/97749

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

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.
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5.2 FIELD INVESTIGATION PROGRAM

5.0 FIELD INVESTIGATION ACTIVITIES

4.3.4 Sample Documentation

The following documentation is associated with sample collection and transfer:
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• June 1988 Sampling and Chemical Analysis Quality Assurance Requirements for the
NaVY Installation Restoration Program, NESSA 20.2-047B

The following sections detail the field investigation program. Primary tasks of the
program include Mobilization/Demobilization (Section 5.2.1), Soil Sampling Prior to
Excavation (Section 5.2.2), and Post Excavation Confirmation Sampling (Section 5.2.3).

• The New Jersey Department of Environmental Protection (NJDEP) Guidance
Document for the Remediation of Contaminated Soils (June 1996)

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

5.1 STANDARD OPERATING PROCEDURES (SOPs)

• The USEPA REM III/ARCS II Program Field Technical Guidelines, prepared for the
USEPA by FWENC under Contract Number 68-01-7250 (Field Technical
Guidelines)

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

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.

• The New Jersey Department of Environmental Protection CNJDEP) Field Sampling
Procedures Manual (May 1992)
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5.2.1 Mobilization and Demobilization

Mobilization shall consist of contacting appropriate Navy personnel at NWS-Earle to
arrange for contractor passes and to coordinate support requirements for the soil
excavation and removal and the operation of the recovery system.

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

5.2.2 Soil Sampling Prior to Excavation

Objectives

The objective of soil sampling prior to excavation is to obtain waste .characterization
information to determine the appropriate transportation and off-site disposal facility for
the excavated materials. Based on previous field screening results, the soil may contain
elevated concentrations of TAL metals (cadmium, chromium, lead), and some volatile
and semi-volatile organic compounds.

Procedures for sampling are as follows:

Sampling Locations, Equipment and Procedures

1. Using a clean steel hand auger, core down from 0-2 feet at sample location.
Transfer soil, with as few rocks and vegetative material as possible, from auger
head into the sample bottle.

2. Cap the sample bottle immediately. Wipe excess residue from the sides of the
bottleware.

3. Affix labels to the sample jar(s), and complete chain-of-custody and other required
sample data forms. Protect samples against extreme temperature changes and
breakage by placing them in sample coolers stored in a protected area.

Sample locations at Site 19 will be selected for every 20 cubic yards of excavated
material for the first 100 cubic yards then for every 100 cubic yards of material thereafter.
Since waste characterization sampling will take place before the actual excavation, the
number of samples will be based upon estimates of the quantity of material to be
excavated. Sample locations will be selected based upon the results of previous
investigations and the surface area of the areas to be excavated. Once the locations have
been selected, a laborer in level D protection and clean, dedicated sampling gloves will
collect the waste characterization samples from 0-2 feet with a decontaminated steel hand
auger in the former settling pond. A sample from 3 to 5 feet shall be collected in
southern portion of the site, in the vicinity of former soil sample 19SB03.

23CD97N20197749
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5.2.3 Post Excavation Confirmation Sampling

Procedures for sampling are as follows:

Sample Analysis

Objectives

24CD97#20/97749

Based on NJDEP Final Regulations, one confirmatory sample will be taken from the top
of each sidewall for every 30 linear feet of sidewall and one sample will be taken from
the excavation bottom for every 900 square feet of bottom area.. If possible, these
samples should be taken from areas of visible staining or with a strong odor. The
samples will be collected by a laborer in level D modified protection, with tyvek
coveralls and dedicated clean sampling gloves, using a clean steel trowel and bowl.
Wide-mouthed sample bottles will be used.

Each sediment/soil sample will be collected and analyzed for TCL volatile and semi
volatile organics and TAL Metals as described in Table 4-1.

1. Using a clean steel trowel and bowl, dig into sidewall (or excavation floor) at
sample location. Transfer soil, with as few rocks and organic material as possible,
into the sample bottle.

2. Cap the sample bottle immediately. Wipe excess residue from the sides of the
bottleware.

3. Affix labels to the sample jar(s), and complete chain-of-custody and other required
sample data forms. Protect samples against extreme temperature changes and
breakage by placing them in sample coolers stored in a protected area.

The objective of confirmation sampling after the excavation activity is to determine if all
of the contaminated material has been removed from the site before backfilling takes
place.

Each sediment/soil sample will be collected and analyzed for waste characteristics as
described in Table 4-1. Each sample shall be collected from a previously chosen location
and laboratory analyzed for TPH, TOX, PCBs, ignitability, corrosivity, reactivity,
moisture content, RCRA metals (including Cu, Ni, Zn), and full TCLP. The laboratory
analyses are dictated by the analytical requirements of the recycling and disposal
facilities. Based on previous analytical data of soil samples, the soils will probably be
classified as non-hazardous, therefore the excavated soils shall be sent to a soil recycling
facility, but the laboratory analyses must verify the non-hazardous classification of the
soils.

Sampling Locations, Equipment and Procedures

Sample Analysis
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5.2.5 Field Blank Sampling

One water sample shall be collected for the field blank..

Procedures for sampling are as follows:

Objectives

25CD97#20197749

The objective of field blank sampling is to ensure that the proper quality assurance and
quality control procedures were used during the collection of the confirmatory soil
samples.

Sampling Locations, Equipment and Procedures

Each water sample will be collected and analyzed for TCL volatiles and semi-volatiles
and TAL metals as described in Table 4-1. Based on the analytical data of the decon
water, permission for on-site disposal shall be sought from the NJDEP, or the water will
be transported off-site. Analytical results obtained from the waste characterization
samples can be used to complete the remaining analytical parameters required in the
waste profile sheet if off-site disposal is warranted.

1. Using a clean disposable glass drum thief to obtain a water sample from the drum.
Transfer the water immediately in the appropriate sample containers

2. Cap the sample bottle immediately. Wipe excess residue from the sides of the
bottleware. Break the glass drum thief off into the sample drum and reseal the
drum.

3. Affix labels to the sample jar(s), and complete chain-of-custody and other required
sample data forms. Protect samples against extreme temperature changes and
breakage by placing them in sample coolers stored in a protected area.

One water sample shall be obtained from the decon water contained in the 55 gallon
drums.

5.2.4 Decon Water Sampling

The objective of decon water sampling is to obtain waste characterization information to
determine the appropriate disposal.

Sample Analysis

Objectives

Sampling Locations, Equipment and Procedures
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1. Potable water rinse.

5.3 DECONTAMINATION

Procedures for sampling are as follows:

Prior to sampling, equipment will be decontaminated using the following procedures:
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4. Potable water rinse.

CD97N20/97749

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

2. Alconox or Liquinox detergent wash.

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.

Each water sample will be collected and analyzed for TCL volatiles and semi-volatiles
and TAL metals as described in Table 4-1. A waste profile sheet shall be completed for
the decon water if off-site disposal is required. Analytical results obtained from the waste
characterization samples can be used to complete the remaining analytical parameters
required in the waste profile sheet.

1. Deionized water shall be poured over the decontaminated soil collection device,
such as a hand auger, with the water being collected in a decontaminated stainless
steel bowl under the sampling device. The water should be transferred from the
stainless steel bowl to the appropriate sample container.

2. Cap the sample bottle immediately. Wipe excess residue from the sides of the
bottleware.

3. Affix labels to the sample jar(s), and complete chain-of-custody and other required
sample data forms. Protect samples against extreme temperature changes and
breakage by placing them in sample coolers stored in a protected area.

Sample Analysis
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7. Methanol rinse.

5. Rinse with 10% nitric acid solution

6.2 FIELD CHANGES AND CORRECTIVE ACTIONS

6. Distilled, deionized water rinse.
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The changes in the program will be documented on a Change Request Form (CRF),
which will be signed by the PS and the SPEM. A typical CRF Form used to document
field changes is provided as Figure 5-1. The CRFs for each change will be numbered
sequentially starting with the number "01." A copy of the CRF will be attached to the

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. If 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 before proceeding. 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.

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. A submittal sheet documenting the quality assurance submittals is located in
Appendix E.

8. Distilled, deionized water rinse.

Decontamination fluids containing nitric acid and methanol rinse solutions should be
containerized separately from rinse water consisting ofwater and soap only.

10. Wrap sampling equipment in aluminum foil (shiny side out).

9. Air dry.

6.1 QAfQC FIELD AUDITS

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

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



Page
Foster Wheeler Environmental Corporation

Change Request Form
Section I through 4 to be filled out by Foster Wheeler, Section 5 to be filled out by Navy

I
I PROJECT: Navy RAC D.O. OFS.No.

1284-00
Change Request Form:
CRF- Rev.

of

Location:------
Title---------
Title-----'-----

I
I
I

To: Dept.

Re: D Drawing No.

D Spec.No.

D Other

I. DESCRIPTION (Items involved, submit sketch ifapplicable)

Date:------

I
I
I
I
I
I

2. REASONS FOR CHANGE (lffrom disposition ofnonconformance report. list report number)

3. RECOMMENDED DISPOSITION

D Technical Clarification [NTR approval required]

D Out of Scope [CO/COTR approval required]

D Cost Growth

D ROM Estimate (If Applicable) _$ _

D Schedule Impact

FWENC Initiator (Signatureffitle):

I 4. FWENC Project Manager (Signature) Date Project Superintendent Concurrence (Signature) Date

I
I
I
I
I
I
I

5. NAVY DISPOSITION

D Approved per recommended disposition

D Not approved (give reason)

D Approved with modification(s) [describe below]

NTR Concurrence (Signature) Date ROICC Concurrence (Signature) Date

Contracting Officer Technical Representative Contracting Officer Approval Date
Approval (Signature) (Signature)

Engineer signs and transmits to Resident Engineer with copies to:
Project Manager Others as Required----------- Project Superintendent File:

----------- Quality Control

FORM: CD97#SI9720ICRF
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8.3 MANIFESTS/SHIPPING PAPERS

8.1 SOIL

8.4 WASTE TRANSPORT AND DISPOSAL

8.0 WASTE REMOVALIREGULATORY COMPLIANCE

29

Foster Wheeler Environmental shall subcontract for waste transport and disposal (T&D)
services. The T&D subcontractor shall be competitively procured. All disposal facilities
transporters both hazardous and solid waste, to be used for disposal of the Navy's wastes,
will be evaluated for regulatory compliance and approved for use in accordance with

As part of the Site 19 contaminated soil excavation, several investigation derived waste
streams will be generated. These include decontamination fluids, PPE, and other
miscellaneous debris. These wastes shall be collected, stored separately and tested to
determine waste characteristics for purposes of waste classification and disposal facility
selection. Depending upon classification, investigation derived wastes will be disposed
of in accordance with NJDEP Solid Waste and/or Hazardous Waste Regulations.

7.0 HEALTH AND SAFETY REQUIREMENTS

Foster Wheeler Environmental shall provide completed hazardous waste manifests and/or
bills of lading and transport documentation to the Navy for review and signature. All
manifests and shipping papers shall be typed.

CD97U20197749

The site-specific Health and Safety Plan (HASP) is provided as a separate submittal. As
required by paragraph 1.2.1, Pre- and Post-Construction documentation, the HASP
includes organizational information, a potential hazards assessment, protective equipment
requirements, air monitoring, site controls and protective zones, medical surveillance
procedures, emergency response and spill control measures, and training requirements.

This section addresses how the soil excavated from the Site 19 settling pond and drainage
ditch will be handled

file copy .of the SAP. The SPEM IS responsible for controlling, tracking, and
implementing the identified changes.

The contaminated soil will be sampled and analyzed for waste characterization prior to
the excavation activities. Ten to twelve samples shall be collected and analyzed for Full
TCLP and other waste characteristics as described in Table 4-1. Based upon analytical
results, the soil will be classified as RCRA hazardous or non-hazardous.

8.2 INVESTIGATION DERIVED WASTES
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8.5 HAZARDOUS WASTE MANAGEMENT

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

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

Foster Wheeler Corporation Regulatory Compliance Procedures (RC-2). Approved
facilities and transporters will be submitted to the Navy for final approval.
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• 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.

• 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 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 be removed
from the containment system in as timely a manner as necessary to prevent overflow
of the containment system.

• Each container will be marked with the date on which the accumulation period
begins.

Foster Wheeler Environmental shall notify the Environmental and Safety Division of
NWS - Earle of all hazardous materials brought on to station and provide monthly usage
information. If on-site storage of hazardous waste containers 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:

RCRA regulated hazardous wastes, if present, will be placed into appropriate DOT
approved containers for disposal. Soils shall be directly loaded into dump trailers, other
wastes shall be placed in DOT approved containers Foster Wheeler Environmental will
prepare Waste Profiles, Hazardous Waste Manifests, LDR Notification Forms and other
shipping documentation for Navy review and signature prior to off-site disposal. D.
Blazak (Ext. 2982) or G. Goepfert (Ext. 2515) of NWS - Earle shall be notified of all
waste handling operations. Copies of certified weight tickets, TSDF signed manifests
and all disposal documentation documents will be forwarded to the Navy.
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• The containers will be labeled to accurately identify their contents.

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

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

• Hazardous Waste Containers will meet US DOT requirements under 49 CFR Parts
173, 178, and 179.

31

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--------

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

• 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.

• Incompatible wastes will not be placed within the same container or in an unwashed
container that previously held an incompatible waste or material.

• The storage area and containers will be inspected at least weekly to identify leaks
and/or deterioration. Inspection reports will be documented in writing.

CD97N20197749

• 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:

• Each container of hazardous waste will be marked and labeled in accordance with US
DOT requirements under 49 CFR 172.

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

• 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.
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8.6 SOLID WASTES

• Appropriate hazardous training will be provided to site personnel as per 40 CFR
265.16 and 29 CFR 1910.120.

• 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.

• 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.
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All non-hazardous solid wastes generated on-site will be disposed or recycled in
accordance with NJ Solid Waste Regulations. All solid wastes will be recycled or
disposed at state permitted recycling facilities. Due to the recent invalidation of the NJ
Solid Waste Flow Laws by the U.S. Supreme Court on 11/10/97, solid wastes may be
disposed at in-state or out of state facilities. Solid wastes will be competitively procured.
Disposal facilities will be evaluated and approved in accordance with Foster Wheeler
Environmental Corporate Procedure (RG-2) to ensure facility compliance. Solid wastes
to be encountered include soils, PPE, and decon waters.
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9.0 PROJECT MANAGEMENT

9.1 PROJECT SCHEDULE

9.3 MEETINGS

9.2 PROJECT STAFFING PLAN

33C097#20197749

Prior to the 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. Excavation of the sanitary sewer system should not require more than
two days.

9.3.2 Daily Safety Meetings

Prior to mobilization, the Project Superintendent shall conduct a pre-construction meeting
in the ROICC office. The date and time of the pre-construction meeting shall be
approved by the ROICC NTR.

9.3.1 Pre-Construction Meeting

The project schedule is provided as Figure 9-1.

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

The organization chart for this project is provided in Figure 9-2. The resumes for the
primary project staff are included in the Quality Control Plan.
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- - - - - - --- - - - - - - - - - - -
1000 Submit Draft Work Plan 1d 0 25NOV97 A 25NOV97 A 't:( Submit Draft Work Plan
1010---Su-bmil Draft Health and Safety Plan . --1d --6- 26-NOV97 A 01DEC97A t!J(J Submit Draft Health and Safety Plan

1030 -- Respond/Submit Final Work Plan and HASP 1d -012FEB98A12FEB98A rg Respond/Submit Final Work Plan and HASP

1040----Mobilization/Site Clearing and Preparation 1d ---0 12FEB98 A 17FEB98 A t!J(J Mobilization/Site Clearing and Preparation

1050----- Collect Waste CharaCteriZatiOilSar;:,pjes--~ --030JAN98 A 3OJAN98 A-- rg Collect Waste Characterization Samples
1070---ExcavateSettling Pond and Drainage Ditch -fd--0 17FEB98A 23FEB98 A- -- - - - - - .- - - - - - - - - - - - tfJ;q-Exca-vate SettlingPond and-Drainage Ditel; - - - - - - - - - - -

1080---- pcislExcavaUOrl Sampling ----- -1d 0 19FEB98A19FEB98A rg Post Excavation Sampling

1090----BaCkfilling-Operations 1d --027FEB98 A 03MAR98 A lSI Backfilling Operations

110-0---- -Paving-and Reseeding -fd -0 04MAR98 A10MAR98A /Yiil Paving and Reseeding

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

1-----------1 1 -/----

I· I 1------1 I
---- 1 ---1-------1- I

CfieCl<ed ~provedRevisionDate

---I I 1-----

I I 1---4 I
1-- I l-------j-I

1----------------1 -1----1-------1

FIGURE 9-1
NWS-EARLE

SITE 19 SCEHDEDULE OF ACTIVITIES

8 Early start point
'V Early finish point
BIIII Early bar
T Late finish point
_ Total float bar
_ Progress bar
_ Critical bar
-- Summary bar
• Progress point
• Critical point
~ Summary point
• Start milestone point
• Finish milestone point
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FIGURE 9-2
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10.3 SUBMITTALS

10.2 PROBLEM OR WORK DEFICIENCY MEETINGS

10.1 ORGANIZATION AND RESPONSIBILITIES

The Submittal Register is located in Appendix E.
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The Quality Control Manager is responsible for maintaining the submittal register and
reviewing and certifying that submittals are in compliance with the contract requirements.
All submittals will be accompanied by a transmittal form which will identify the
submittal and provide a unique tracking number.

• 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

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,
NORDIV, or by teleconference. The purpose of the meeting will be to define and resolve
potential problems or work deficiencies in the following manner:

10.0 QUALITY ASSURANCE/QUALITY CONTROL

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 drilling, laboratory analysis, and waste
disposal.

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.

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.
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10.5 CHANGES

10.6 DOCUMENTATION

10.4 TESTS AND INSPECTIONS

10.6.1 Operations Record keeping

37C097#20197749

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.

Still, 35mmcolor 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 following backfill and regrading/reseeding.
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 Closure
Report

Foster Wheeler Environmental will perfonn preparatory, initial, and follow-up
inspections.

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 Fonn (CRF)
will be forwarded to the Navy for approval. Events such as a change in the site
conditions or system perfonnance 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.

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

10.6.2 Photographic Documentation
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TABLE 20....

COMPARISON OF SUBSURFACE SOIL ANALYTIeAL DATA TO ARARS • SITE 1.
NWS EARLE, COLTS NECK, NEW JERSEY

DRAFT

Page 2

SAMPlE NUMBER: 195803-03 195804-00 195804-03 195805-02 .-- --- SELECTED ARARS

LOCATION: 19S803 19S804 19S804 19S805 --- .-- NJDEP Soil NJDEP Soli NJDEP Soil

DATA SOURCE:
Residential Non-ResIdentlaI Impact to

1995 RI 1995 RI 1995 RI 1995RI
Direct Contact Direct Contact Groundwater

Cleanup Criteria Cleanup Criteria Cleanup Criteria

lNOR ANlCS rngIkg rngIkg rngIkg mg/Ilg mgIIcg mg/Ilg rngIkg

aluminum 3610 1470 1690 1220 · - -
antimony 0.70 14.0 340 ·
arsenic 2.8 J 1.1 J 1.0 J 1.1 J 20.0 20.0 -
barium 8.2 J 5.0 J 241 J 3.3 J 700 47000 ·
beryllium 0.19 0.12 0.15 0.17 1.00 1.00 -
cadmium 0.11 0.052 0.074 0.10 1.00 100 -
calcium 129 524 380 68.6 · - -
chromium, hexavalent 7.0 J - 10.0 -
chromium, total 34.0 6.8 6.4 13.7 · 500 -
cobalt 0.16 0.15 0.17 - - -
copper 4.6 1.8 3.7 1.2 600 600 -
Iron 2900 J 2750 J 1730 J 1890 J - . -
lead 27.4 J 6.9 J 5.8 J 2.9 J 400 600 -
magnesium 158 186 184 61.3 - - -
manganese 1.6 J 3.7 R 3.4 R 2.7 J · - -
mercury 0.049 J 0.023 J 0.027 J 0.014 J 14.0 270 ·
nickel 0.58 0.68 0.69 0.42 250 2400 -
potassium 495 98.6 320 179 - - ·
silver 0.14 110 4100 ·
sodium 162 154 144 138 - - -
thallium 0.80 J o.n J 2.00 2.00 ·
vanadium 8.2 6.1 7.2 4.4 370 7100 ·
zinc 89.1 J 2.2 J 100 J 24.4 J 1500 1500 ·
VOLATILES ug/Ilg ug/Ilg ug/llg uglkg uglkg ug/Ilg ug/Ilg

tetrachloroethene 4.0 J 4000 6000 1000
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Footnotes to sample results:

TABLE 20·48
COMPARISON OF SUBSURFACE SOIL DATA TO ARARS • SITE 19

NWS EARLE, COLTS NECK, NEW JERSEY
DRAFT

PAGE 3

No yalue . No positive result occurred for this parameter. !Refer to the complete analytical database appendill for detection limits.I

J . Value is estimated because concentration is below the quantitation limit or because of ellceedance of data yalidation quality control criteria.

R . Positive result is considered rejected based on ellceedance of data yalidation quality control criteria.

E . Result ellceeds one or more of the selected ARARs.

Footnotes to soli criteria:

. No standard is ayailable for this chemical in this classification.
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42.8 mg/kg
6.8 mg/kg

·63BJ mg/kg
5Q6 mg/kg

147SJ mg/kg
87QBJ mg/kg

SMW19-04

an't1mony
oadmlum
chromlum.hexaval.nt.
chromium. tot.al
l.ad
Zlno

SUBSURFACE SOIL SAMPLE LOCATION (HAND AUGERI

WETLANDS

WETLANDS DELINEATION SOURCE NJDEP (SEE SECTION 1.5)

DRAINAGE DITCH

DLG STREAM COVERAGE SOURCEI USGS RESTON,VA

'SURFACEWATER AND SEDIMENT SAMPLE LOCATION

SURFACE SOIL SAMPLE LOCATION

FIGURE 20-4

~
Brown & Root Environmental

J J

L.EWm
S MONITORING WELL LOCATION

~

o

•
~

7670J uglL
6.7 ug/L

27.4 ug/L
7.5 ug/L

3S4B ug/L
17.2 ug/L

28.QJ ug/L

21l1l
:

aluminum
an't1mony
a .....nlO
oadmlum

>- l ...on
lead

>- thalbum

Sl.I.E....l9
100

SCALE IN FEET

16.4 uglL
0-"20 ug/L

26.SJ mg/kg
43BJ mg/kg

6S.3J mg/kg
4Q0J ug/kg
56BJ ug/kg
580J ug/kg
4B0J ug/kg
580J ug/kg
86BJ ug/kg
36SJ ug/kg

16BBJ ug/kg
330J ug/kg

32.BR ug/kg
38.BJ ug/kg

Il
i

aluminum
II" n
mangan•••

lqaWS2

alurmnum
II" n
mangan...

-- -_. , ... PIIo .... 'Tw,
I INI"~ I tfM II

oppel"
meroul"Y

ar8enlo
hl"'Omlum. tot.al

lead
benzo(a)anthraoen.
benzo(a)pyr.ne
b nzoCb)fluol"anthene
benzo(g.h.l)perylen.
benzo(k~luoranthene

hf:'yaene
lnd.n Cl.2.3-od)pyren.
pyrene
4,4'-000
4,4'-00E
4,4'-00T

: \ I.i.~ 1 V MW19-01
~;~~lnum 1~:~ ~~t \ 19SBO:

A

~~g~19SB02/ .
~=====:c:=~MW19-02 !, 19SB04 "-."Y?r-'-'-/ /--'--.,;;.../'-------..

lqGWS5 ' L~"" T lQSBS3-SS
t A

MW19-05- _ 19S80.;
Ci61SJ /L an't1mony 21.5 mg/kg

ug /' """ oadmlum 5.S mg/kg
I:~ ug~t ~C)<,/' "\ ~ ~ chl"omlum. haxavalent. 32SJ mg/kg

ug c,~~ /MW19-07 \ I lead 122SJ mg/kg
. ~\~t>:/ Zlno 673BJ mg/kg

\)~ / lqsBB3-0B-OUP

~19SB05"
/' :

/'
9SW01

19S001

0I\DATA\CADD\5308\S0IQ-Tf/Jl.oGN f/J3I2S/QS MJJI
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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TABlE 20....

COMPARISON OF SUBSURFACE SOIL ANALYTtCAL DATA TO ARARS • SrTE 19
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SAMPlE NUMBER: 195801-01 195801-03 195802-00 195802-03 195803-00 19580J-OO-DUP 5ELECTED ARAR5

LOCATION: 195801 195801 195802 195802 195803 195803 NJDEP SoIl NJDEP 5011 NJDEP SolI

Residential Non-Residential Impact to
DATA SOURCE: 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI 1995 RI

Direct Contact Direct Contact Groundwater
Cleanup Criteria Cleanup Criteria Cleanup Criteria

INORGANICS mglllg mgIIIg - mgIIIg mgIIIg mgIIIg mgIIIg mgIIIg rng/Ilg mgIIIg

aluminum 1430 980 562 790 3000 1430 - - -
antimony 21.5 E 42.8 E 14.0 340 ·
arsenic 1.1 J 0.66 J 4.9 J 5.2 J 20.0 20.0 -
barium 151 J 104 J 157 J 129 J 283 J 323 J 700 47000 -
befyfIIum 0.14 0.16 0.13 0.12 0.29 0.20 1.00 1.00 -
cadmium 0.069 0.063 0.12 0.090 5.0 E 6.8 E 1.00 100 -
calcium 385 178 453 321 412 652 - - ·
chromium, hexavalent 10.0 J 0.90 J 320 E J 530 E J - 10.0 ·
chromium, total 7.4 8.6 45.3 9.4 460 596 E - 500 ·
cobalt 0.18 5.6 6.8 - - ·
copper 4.7 4.8 5.6 J 2.4 11.1 J 18.4 J 600 600 ·
Iron 2500 J 3110 J 1450 J 874 J 6090 J 3120 J . - -
lead 3.1 J 2.7 J 7.4 J 3.4 J 1220 E J 1470 E J 400 600 ·
magnesium 222 107 147 95.0 387 485 - . ·
manganese 3.7 R 1.7 J 2.9 J 1.4 J 16.5 R 19.8 R - - ·
mercury 0015 J 0.018 J 0.20 J 0.18 J 14.0 270 -
nickel 0.56 0.36 0.64 0.32 1.7 2.2 250 2400 -
potassium 147 194 58.0 174 3n 302 . - -
selenium 0.71 J 63.0 3100 -
sliver 0.17 0.29 110 4100 -
sodium 153 66.3 145 153 192 193 - . -
thaRlum 1.1 J 2.00 2.00 -
vanadium 6.2 6.1 3.9 4.2 12.0 10.3 370 7100 ·
zinc 101 J 83.2 J 138 J 76.9 J 6730 E J 8790 E J 1500 1500 -
VOLATILES uglkg ugIIIg uglllg uglllg uglllg uglllg uglllg ug/llg uglkg

tetrachloroethene 4.0 J 4.0 J 4.0 J 4000 6000 1000
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SOIL CLEANUP CRITERIA (mg/kg)
(LAST REVISED - 7/11/96)

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. 7:26, with noted correction based upon errors identified by the Department during or
subsequent to the comment period as well as new toxicological 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. su~ ~OIJ-S (O-;}I"8~)

- - -. - - --- " ~ o>u '-"''1; '" .;7V'•

Chemical Residential Direct Non-Residential Impact to Ground
Abstract Contact Soil Cleanup Direct Contact Soil Water Soil Cleanup
Registry Criteria(a)(b ) Cleanup Criteria(a)(b) Criteria(b)
Number

IContaminant (CASRN) (RDCSCC) (NRDCSCC) (IGWSCC)

~ ,
'i1J(-~

100
[50] 100 (i)
[100] 1 (i)

l0000(c)
l000(d)

5

[2 (f) ] 20 (e)
47oo0(n)

13

100 (i) .
'. :,"(h)

(h)
(h)
1

."'·::[1 !:i:~j/!:I:!! :!ji!!:I Yi!il ::-/ .•• t5CIO~ 50 (i)\. 500

100
500
50
(h)

[1] 10 G)
10

100

4
100oo(c)

1(f)
·<·.3:':::. .. \.0: .. ··,·.,·"

>·:r6000(t»):. ::.:
.•::::.•:::'210 :.,: .... :.:: •.::::

3400
1000(d)

1

0.9
10000(c)

1(f)
6.66(£). .'
. 2300

'. 49 .'

[2 (f) ] 20 (e)
700
3

83-32-9
67-64-1

107-13-1

7440-38-2
7440-39-3

71-43-2
:·:.>265~99~2:
··,·····56~55~3···

50-.32-8
207-08-9
100-51-6

7440-41-7
111~44-4

39638-32-9
.117~81-7

Arsenic
Barium
Benzene
Benzo(b)ttuot~rtthdle'(j~~21k*it6nfiHtirttbehf)··/(· "..
Benzo(a)arithraC:ette. , .. ,3')":'<) .
Benzo(a)pyrene (BaP)· ,..,. .'.:' .: : . ,' ..

Benzo(k)fluoranthene
Benzyl Alcohol
Beryllium
Bis(2<hlorOdJiyt)dK~r,:::::<.i?,.'n,:·.· .
Bis(2-chloroisopropyl)tther( ," '.' )."

Bis(2-ethylhexyl) phthalatei'

Acenaphthene
Acetone

Page 1 of 5.
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SOIL CLEANUP CRITERIA (mg/kg)

(LAST REVISED· 7/11/96)

IContaminant I (CASRN) I (RDCSCC) I (NRDCSCC) I (IGWSCC) I

(j)

Page 2 of 5.
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SOIL CLEANUP CRITERIA (mg/kg)

(LAST REVISED· 7/11/96)

IContaminant I (CASRN) I (RDCSCC) I (NRDCSCC) I (IGWSCC) I

Page 3 of s.

1000 (d)
79

170

1000 (d)
1000 (d)

3100

50
[50] 1 (i)

10
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SOIL CLEANUP CRITERIA (mg/kg)
(LAST REVISED -7/11/96)

IContaminant I (CASRN) I (RDCSCC) I (NRDCSCC) I (IGWSCC) I
Methylene chloride 75-09-2 49 210 [10] 1 G)
Naphthalene 91-20-3 230 4200 100
Nickel 7440-02-0 250 2400 (k) (n) (It)
NittiJB.iji"f1r~~_~iiW;>~~~\;t~:;E{~:i~;~(~:9§:~$13;;WY.{S1j1'~?5~;~':\rrf:?;2~:§M~1~iMb5~f!lMM%~~f,~;:,~j, 10'(.)

PCBs (Polychlorinated biphenyls) 1336-36-3 0.49 2 [100] 50 (i)
Pentachlorophenol 87-86-5 6 24 100
Phenol 103-95-2 ooסס1 (c) ooסס1 (c) 50

. ~l .•~ .,. __ ••.~ ,." ~.~:·~~1t.!l~-,~:\:7;,~.\~;:",-.:~.~_;",.~... ~ ._....,',1 ~:: • '." , •• 't,. ,n:fn~,~,lt:~f:~~l,/;:~:,~".~~,;:;.j~~f..~~;~~~:;!~-~~m.~~!~m~~mt~.;j~J· ..;.t, ,.n1!\':·~,:._, ... ~..,~.J,: ' .!.~,~,~;: ..;.~;~.,.~·Jtitf:rrsObl{ioc)":61·~·~.?~:'·?:·

silver,":~ :,/;':'S';~, ~'t\::;;{j~(]~:/;3~r~\Wk~~1~~~yI!n~~tJ:T:1~J;:;~~~;;;,:~":(}~.~;":;?;·T:<~j;::: ':P:7;744~214::'.", < ".' .,:',:\:~,\; '110.,';']:::~':2:T:';~;;~!~i1:)~Y't~'~f?:4"rocr;(fi1ti~;~i;R!,if~~:[~~,;;~:;TC:,'" (h)
Styrene 100-42-5 23 97
1,t,t,2-Tetrachloroethane 630-20-6 170 310
1,t,2,2-Tetrachloroethane 79-34-5 34 70 (k)
....~ ·lm!'!m:m:'Ir-::'i.I;.:;;mlilP','1!"",rnm;,,:l'l~!P~"'F,1!t,1".i~\!"Jlfl;ll1'1j'flf;,,~,,'7;;,~':':"l""'-\f"~:t71tTtiMj'm'l'?"~~~'."1.~~~~oemy ~enebi~.tj.7,~,:,.~~---...."l"t~!,\..pt~t':~"~"-t ..b'H""tt:- ~'.-.'\~ ~ ~"~; .,.: ',.,r:.,~; ~.~.;." •.1:,., ~:_"~:':"'M"~ _...... :.Zi:,'-'~i~:::/.',._-:-_.iIi. :L;;.. ,;.vr ....~~taJlt:t:r;<-,H~.;..4.r,~._.A.I'BJl!

:rttalliiliii~:;(c,,,;;,b'A,i.;J,
tolu~fi~\;i$;?~<i:X\?f(;~i~;, ,
Toxaphene 8001-35-2 0.10 (k) 0.2 (k)
1,2,4-Trichlorobenzene 120-82-1 68 1200
t,t,t-Trichloroethane 71-53-6 210 1000 (d) 50
ltIM-iHamrriatid¥_N¥'f!!'#'~m,@i9i.!1W"'WSi~~f!;\~/"~f~@'l#¥'f#niHt:1;~ ;"':::,''i1,',.}:~J~,)'.. ,.~;l\;. ';C';'" ,C:J, 'j~~r-!)~V;'T,.·;n C".: ,'f."~,';"

2,4,6-Trichlorophenol 88-06-2 62 270 [50] !Q..(i)
Vanadium 7440-62-2 370 7100 (n) (h)
Vinyl chloride 75-01-4 2 7 [1] !Q..(i)
xyf&l~ (Toblj·;~~v,~M#*A%"S4;q ..+~~~:~rf.t~~!'~,:~-::'~"·,:nj6~~1 :'"~':',::; ':,~':-::F;'4'IO'(~~~~\\ffl/'~,lI""';" ': , ,_ "" ",'.'.,,, " J'QMf'r.,:·":'10
Zinc ',. .')':,;\.~>,;:;L,·,~,~i'" ::~'>-,;::<{~ 7440-66-6 1500 (m) ':.,., 1506 (mY _ ,.. (h) _

Page 4 of 5.
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SOIL CLEANUP CRITERIA (mg/kg)

(LAST REVISED - 7/11/96)

F otnotes:

(a) Criteria are health based using an incidental ingestion exposure pathway except where noted below.
(b) Criteria are subject to change based on site-specific factors (e.g., aquifer classification, soil type, natural background, environmental

impacts, etc.).
(c) Health based criterion exceeds the 10,000 mglkg maximum for total organic contaminants.
(d) Health based criterion exceeds the 1000 mglkg maximum for total volatile organic contaminants.
(e) Cleanup standard proposal was based on natural background.
(f) Health based criterion is lower than analytical limits; cleanup criterion based on practical quantitation level.
(g) Criterion has been recalculated based on new toxicological data.
(h) The impact to ground water values for inorganic constituents will be developed based upon site specific chemical and physical parameters.
(i) Original criterion was incorrectly calculated and has been recalculated.
G) Typographical error.
(k) Criteria based on inhalation exposure pathway, which yielded a more stringent criterion than the incidental ingestion exposure pathway.
(I) New criterion derived using methodology in the basis and background document.
(m) Criterion based on ecological (phytotoxicity) effects.
(n) Level of the human health based criterion is such that evaluation for potential environmental impacts on a site by site basis is

recommended.
(0) Level of the criterion is such that evaluation for potential acute exposure hazard is recommended.
(P) Criterion based on the USEPA Integrated Exposure Uptake Biokinetic (IEUBK) model utilizing the default parameters. The concentration

is considered to protect 95% oftarget population (children) at a blood lead level of 10 Qgldl.
(q) 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.
(r) Insufficient infonnation available to calculate impact to ground water criteria.

Page 5 of 5.



P.02

0.416

o.~ -6;3"'6~

NA

9·9.9
214 .

6.'84tf
O~i96

3030
NA

0.984

12.7
1.73

3.80
, "j1~80

1.79
1~1.g·

'·0.443
0.443

3 .... .B7
8.29

0.0160
1'91:

,Oj01.4S'
0.:014

3'2 ...~
23.8

NA

O.016~~
0.0635

0.S3'1
O.1:}4

. "
A-A~cfiJ!.
V~VJ~-U:

0.00654
0 ..,00654

0.18'3
U~183

0.00976
, 0.'00976

9S%Confidence Interval
..Low~r_Upper

13,9
~02,

g~'llO'

q~J.04

.Mea1k.

,'0 .. 1'57
NA

o.o~no
NA

'1.30
NA

0.,0662
0.248

3.22
0.'44

0.828
0.828

0.130
0';'130

0.0532
O,.'05j~

1.9 ...5
,.. 41.8

~,ed~~~nt Crite~fQn ,(t.l9'/9~ Carbon)
(top I is FW crIterion, 'bottOm #
swc·ritierion)~· '

r Jol~t!"... ~, ~

"

Endrin,

DDT

Chlorpyrifos

_ _ __.. _ __c.__ ~.~.~.~.~.~.~.~.~,~~.~;;;a.~.~__~~ ~ ~

02.12.1996 1'1:23

Anilene

..
,- ! -

Gompound

Ethyl Parat.hIon

.Dieldrin

·~,~~iment·qr.i~i'i;by-e't'"i"-teria,ar~'re'ierence numbers used·
tQl,dent:lfY ~he presence of contamin.ation ,~Ju;ee4inal~vel:;
p.o't~ntially -harmful·to, aquaticlif •.• Specific cleanup

'~i-&Ctvivsa;.,ar.e ····~.~~~~lvf*Xi"efla.caS'ii::4;)y;acaSE:dbas'is.

..Tabl 1. Sediment Quality c;rite·riafC?'& selected.organic
colt\~ou!lds. eN-fresh wate:-, SW;::salt water, NA=not

.,avallaDle}. '
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P.03

JAWlmoderate

SubjectJv-eD.egr.e«toi
Confidenc:e In £R"L/ER'-M
VG'iues

· 'Mmi'($~'t.,/lU6d'e~ai·~
.Highlht~h

.Low/low ,r

towjiBoderate

'iio;;r'~er4te

.~od~~~t~lht:gh
· MO<f.er4t·/mode~.t~
· ~oa.ra·tiltllDOa8rate
;:t~ll,~

iioderit.elmod~r~t~
Low/mode~8te

·"fHkhlh-ign
·.Hoc!e:'At ~I;104~t'i't~

Hishlh!gh
'nQQe't a~~I'i\il"h'
'Mcd~t'4t~!high

Hoder~~./;n9d/!~ate
., ··t!oCiets'tejmoderate

M~ c;h·Jh·J ..~
~·_·.....·~·· ... t ·.... ...,0··

d± .

50

270

.650

1600 .

4500
2800

·.. 2100
1380.

.35QOO

. ER.oM
Concentration

2 25·
33 .S
~ .."-,..".~.,,.- .... '._-'-'~ .. 9
'. 8_0...~_._.-.' . _,J4S'

ja i90
,:~~~_.oo~ . ~--..~~:r:~l~~~

0.5

340
'225
'1!~f!--.-'......-

,120

..400
. 400

o~ is
jci
l'

: ER-L
Concentration

Benzo(a) .
.anthracene

·-·B~n:zd(~':;

T't!!! .,ER"'L,g~,!:R-M·-~'r~'~$f~i:en(;~!!"~b@r$.~~~~ ~Q '~~'~n~i!-ythiPT~S~!"iC~ oftontorlaa,rtOn. e~c:,e4~na' loyel~ ~otQnti.lly· haw",l ~g ~q,\ultii lih.'~p'iiei'fic: cleanup'o'bj ectives .1:e to b. developed on a case-by-ease bas19.

Table Z. Summary of ER-L and ER4H, concentrations (or selected chemfcd-ainsediment (dry ~@ighi).

02.12.1998 14:23

pyrene '
Chrysene

"Dib~iit(e~fi)
.a'nthi~efm"@,. " '.

fluorsnthene
2-m~th:fifia·
,ph~Jf!n~
~apthalefte

Phenantbruoe
,~r.AJ'!J~••~ -, •• 'f1"., ,.-.¥ ..

Total PAIl

.~l~~J~!' ·A!:~ti~'R~"!:~~~~~., ; ~"'(f

.' At;.': rtap'fhene 150 ,.
'".: ,.A!~'.rt:h,!,,'g,~:~ !!,~ .·':S-S
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An.alyte

Chlordane
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Ars~h1c.
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11ft "nez, DD~'l'ICEft or. &lfVIIONKElft'AL ••~J:C'fIO.
KnBOJ>Oz,ogy 1'0. Dr: J'II:LD ZftbC'l'I01f,nE'~'l'IOJlor .OIL.....J,J:. Wlft~L J'oa ~OW.T%L OKOMIC COXPOVIlDIDcep-A 1'"

2.0 KetboG 8uma_rr
2.1 So!l sa.ples collected for volatU. orian1cAnalrsi. 1IUCt be handled in • Nnner which will lIinlaizethe 10s5 of cont.alnants due ~o volatl1itatlon andbiode;radatlon. Depart••nt exp.rience and open liter~tureindicate that, for ~he analy.1s of volatile or9anicc:o=pounda in .011, field extraction/preservation with••thanol aust be conduct.d to ensure ~h.t conta.inants doftot d89rade or vol.t!ll~. durin9 .aaple bandlin, andtrauport.

2.1 A ...ll dla••t.er 8011 cor. ""PUnv device 1. us.dto collec:~ a 10 vra- (9) 8011 a••ple. '1'1\_ .BIIPle is.~ncSed into a tarn .a.pl. c:ontainer ~ auppUed by thola~atory partora.1nv ~e analysla, containlP9 purv- andt.r~ trad_ aethanol and surr09ate co~oUn4•• rile ratio otYOluae of ..thanol to we19ht ot coil 1e 2.5:1. A portionof tile met.hanol extract 1. co=bined '11th or9anlc treerea9_nt vat:.r and anal~ed by purge and trap ce or CCIHS.

1.0 '00" ••4 applioatloA
1.1 'fbi. ..thod d••crlbe. the cont:alnu preparation,field ".Plift\and tield.extractlon/preservatlon proc~~re~o be u••4 ft eoft,vn~ion "ltb ti\. analys1s of .011.ampl•• for volatile Ol"9an1cs. tthe a pPlica.ble analytlcala.thOd8 are SW-ICI ••tJioda l010a, lOl'A, l020A, ,OZlA,'2408 end IZIOA to\U\d in ~he Most recently rOIN19atededitlon of' 'Ia· d WaM th. .oat current vex-&ion of. " en '" fQrg.nie ~nllx.i.. Multl-".4i.~ MU1$i-CRDe,ntratlqn, US£PAContract Laboratory Pr09ra••
1.2 It !. the labboratory'. r-••ponslbllity Vhenanelyz inC} samples obtained by this pethod to demonstrateinternally thet all cleanup criteria have been achiev~d.Should • laborato~ )cnov or .u.pec~ it has inadequateanalyt1eel ••nwitivity to ~.et any of tbe cleanupcriter1a, t.he laborator)' .heUnot. accept any sa1Qpleaunl... the Depart.ent 1e noUried 1n a4vance and thelaboratory obtain. approval.
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I.e ...,1. eo.te1••~.
1.1 the reCGWDend.4 ••ap18 con~.ln.r••~. to alJ2 o~.)

.~r wide .outh paoter bOttle with a Teflon 11n aore.
cap, • 60 a1 atraivht .idee! J'OVnd 2>ottle with • ,.tUm
llftecs .crew cap, a 40 al VOA v1.1 with aft opea..-tOlJ .crew
cap aracl • al11c:oft. rubber coated with Terlon" ••pta or
othal' .iallu 1..,18 container. 'th. u.. or 1ar9er- voluH
contaln.rs vill cau,. the· layer of .e~.nol over the
•••p18 to be alnlal&ed, 1Mkln9 it cUf.fic\ll~ ~o extract an
.liquot or .~anol to~ analysi5.

3 •~ '!'h. .t.n4.~ 40a1 YOA v1al can be useCS, I:MJt the
a..11 aouth aay not accoaaoclat. acnae co~e .anplet.. The
VOA Y1al I, also unstable and .u.c.ptl~le to spillage.t.. '.apta Cont.ia.~ prepar.t1oa

4.1 Label .ach •••pl. container vl~h a ~~iqu. nu~.rlc.l
" ••19nation•

•• 2 "111 the _a_pie cont.ainer wit." 25 .15 of
d~onstr.t.d analyte free purge and trap v:ade .ethanol.4.' An actual an&ly.15 should be ~racea~l. to the
oetbanol \I••d 1n the ••mple containe:='$ on the day ~he
.&Dple container. were prepared.

4.4 aecord the lot number of the =ethL~ol used 1n the
preparation of the aaaple containers. This ihfor••tlon can
be used for future reference 1n the eve....t of suspected
cont'Dln.tlo~ of the aethanol.

.4.5 E.ployift9 ••yrlnge, .deS the .ppro~r1ate ,urrQ9ate
cOI:I?QUnd. to the AOthanol based on the analytical '"t.hod.
FDl" .ethods 8010B, 'OlSA, ,020A, and 1:)21~, .dd each
.ur~09.te compound to the .ethanol y181din9 a
concentration of approxlutely 1500 uc;/l In .ac:b ...pl.
eon~.1n.r. For .etJ\04a 124015, 1260), and ~e MaClua I.e"el
Soll/S.diment Sa.ple procedure of tho Con~act t4boratory
PtoVra. s~.t•••nt of ~ork, add ••ch eurrogate co.~und to
tIte ..thano1 y1elc:Un9 _ concentration of approxlaately
2500 U9/1 1n each .a.ple container •

•• , I_e41ately cap the contalnar ~19~t.ly and ,ently
avlrl. _

4.' Variation. of the aurrQgete compo~~dc ..y ~e used
4Sepondin9 vpon cxp~.d .ampl. matrix lr.tertar.nce. and
eOftt.a.1nanta.
t.' Weith .aCh labeled ••Dple con~6iner v1th the 2S ale

of ..Ulanol and surro9ate cOApouncSs to :..-ae nearest one
tenth (0.J9) of a 9raa.

87/11/1997 14:83
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•• , ~eeor4 tbe ".19ht in • bound 109booJt aft1S on thecba1n of cuatody record With ita cDrrespond!n, n~erloald.a19n.tio"•
• • 10 All .awapl. containers net " .upplied b)' the1.bora~0r.rperfor..in9the analral••
4.11 ~e prepared ••~pl. cont&lnere _ust be store4 at.0 iaVC before .b1~.nt. ~e ••.,le container. should beprepared no acre than fourte.n f14) day. prior to.hip.ant. It vill 1M the re~n.1bU ty of the la.borato~to encure the lntevrlty of tbe .a.ple containers re.a1noont.~lnant free.

5.0 8aD,1. ~o11eotlon Het)odoloqy
5.1 80il •••pl. coUact.ion for volatile orVllnlcanalyei. tluat be "1'(01'...4 ,.,lth ~e u.. of •deoonta.1nated s ..a11 dhllletar coring device. A DocUtled10-30 D1 di.po.able .yrlng8 or oo~erclally available811al1 dlameter t\lbe/plunver .alllpler 1. acc:eptable. The••all diameter corl~ devIce Dust be capable of collectin9the Tequil·." allount of sample eroa larger dia1Dete.r core.ar.\plere (spIlt .poons. etc.) or froel freshly e.poscd.oils.

5.2 Selection of the sa.ple loca~ion for volatileorganics .ust be baaed on the .othods 1n the N~P&pE Field8.!pll~g !rocedure. Manull. Mav. 1992 .n~ ~he sit.spec1flc .a~pllng plan.
5.1 If a modifie" disposable syringe 1. ~sed it c.n beprepared 1n-ho\lse by cutting off the injection tip.Depending upon tbe const.ruction of the syringe, small airvent. Dust be e~t into the plunger or the rUbber tip andretaIning ~5t. _uet be relloved. 'The•• alteration, to theplunger vlll prevent air froa being forced tbrou9b oraroun4 the 5011 plU9 durin9 .ubcorin9 and lle.=p1e.x~r~aSon.

5.4 ~••••11 4i•••~.r cor. sa.pter _\let be capable ordellverin9 the •••p1. dlreetly in~o ~c .aDple container.Tbe outer dia••ter of t.he core •••pler aust !:Ie ...11ert.ban the inner dlaaeter of the aD'Ilple container t.o avoid10S5 01 .a1q)le and ease the soil transfer proces.. 'tb••a..1. fro. tbe ••al1 ti..,ter co~. oaft~ot ~ ~&~.f.~reOto •••oo.eaJ:J' ooJ\t.i».~ .uc~ •• anot"er e~le bottl.,.ip look ~9, alualna. toil, etc. ,rio~ ~o pla09acnt tft~Olb•••.,1. container "it~ tti•••t.h&ftol pr•••rv.ti•••
5.5 Us. a ...11 electronic bal.nce or manual scale for.Ra.urln9 the vei;ht of the 5011 in the 8yringe.

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

. "'DEP,EM$A
DEC 02'96 16:16 Ho.005 P.07



87/11/1997 14:03 418997258& AEN MD PAGE 85

S.t ~are velth the ...11 dIa••ter core .ampler.5.' Using. «econtaa1nate4 corln9 device, coll.ct 109
!z, ('-12gra.') Of .a~pl. (vet weight). Wlpe the outsIde
01 the .u~orlft9 devlce to reDOve any adherent aoil.The
,l\lftver or the corln, d.vic. oan be fullecs acJt or
co~l.t.ly r ..oved al1owln9 ~e open berre of~••Ubcore
to be 1n.erte4 into the .011. Depe1')cUnv vpon t,he 8011
~.xtu~e. de~ or .01ature coft'=ant, the .\lXor. can be
l~ert.d .traight into th. aoll. on an anv1. or .ul~iple
l~ertion. can ~ perforae4 to obtain the requ1red .ample
w.lpt.

5.8 Quickly v.l,h ~h. s ••ple whUe contained in t,b.
DAn dl....ter oore ...pler. !:Xcea. soIl .a.ple can be
relloved from ~. corine, devlce by extrudin9 • Sillall
portion of the core en4 cleaning away vlt~ a
~.cont.~lnated trow_lor spatula. Z( 8011 v.1Vht 1. ~.lov
~be ••1;'t 11.1t~ o~tal» aOdltloA.l 8ampl.. ..v.l,h after
.acb .4C1ttio» or 1:'.lIov&l or .ua,l. to ~be eubcore \lnt.l1
tho tarvet ••i9bt 1e att.lfteO (8-11;). ~.1~tloa1 re.U1ts
from a .,~pl. oxo••4iav the .o19ht ••xl.~a an4 aln1auma
D.' ~. re~.ct.4 and th~. r.q~lre r ••••p11ft9.5.' When .a~p1int ao11s con.lstln9 of .i~11.r textures
.nd vater conten~, saaple we19ht can be esttD.ted ba.ed on
vol~ll. of pt'evio~.ly ve19hed 5amples froll ••lIpllJl9 or
practice core .amplin9 to deteralne 5aa~1. ve19hts.5.10 IDedlately open tbe sa1Dpl. container and slovly
extrude the soil core 1n~0 tho prewei;he4 and prenuabered
••mple cont.iner supp-lled ~y the laboratory perfora1n9 tb,
enaly.la. Avoid .p18.hin9 1:Ieth.nol out of the ••"ple
container. Do not 1~.r.. t~e '~'11 dle=eter .011 corin9
device into the ~ethanol.

5,11 Ensure the threads on the sa.ple container and cop
ere tree of .011 part.ielas. Us. • clean "rush or papar
towel to reaove the parti~l.. off the threads. The
pre••nce of 8011 pa~t.lcles coJlJpromlees the seal of the
container resulting 1n 10.. of ••thanol which .ay
invalidate ~h•••aple.

.5.1a '.C'\Ire ~h. lId of ~he •••p18 cont..lner. Cent.ly
swirl the c••pl. ~o Dix and ~l'eak up the 5011 a9grevate
until 8011 Ie covered with 1:aeth.nol. Do !lot alaalt••5.13 Do not .~tacb any .dcU.~lonal adhesive boc::ked
labels or ~.p. ~o the saapl. cont.ainera. 1lecorel sa~l.
nuabere on con~.1ner avo1din9 cove~1ft9 laboratory
Identificat.lon nv»ber. lAbel. v1th vire or rubber ~nd
attachments .a1 be uced provided they can be removed
eas11y for .oJDPle velgbinv. Record la!)oratory on4 field
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ld.ntltloation nuabera on chain of custody and field
not.a.

e.G Ho1.tur. DeterDinatloD
6.1 To report the .a~ple results on a dry velqht basls,

cc>llec:t one duplIcate ••",pl. not. pre••rve" "i~1a ••tb.no1
from .ach ••~pl. loeat1on for ~ol.tur. d.ter~inatlon.
Tlqhtly 5eal t;he contll1ner to prevent ~h. loe. or soil
lllo1sture, nai•••Qple doeG not require to be \leiVhe4 or
pre5ervecS "it.h aethanol. A 8 ..all volulle tUUlple container
(15 a18 or' less) Ny be used for tbi. sample to avoid
possible ••apl. ehorta,es.

6.2 1Ie1gh. '·109 portion of the ••epl. in a tarc4
GruC1ble.
.f.' Dry t;he ••lIple overnight. at 103-105 0C. Allow ~o

cool in a do.lccator before revei,hln,.
6.4 Detenaln. percent dry veicabt by the foUowlnq

fOI'JNla:
~ dry weight • a pf dry !AmPle _ 1009 Of .amp e
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1.5
basi••

1.1. 1'be actual ".lVht of 5011 w111 be "aterainecs !)l
the labor.tory pertorain, ~h. analY81.. .1.15 Do AOt u.e or sutml t .upl.. for analyele it any
••thanol h.. .pi11ed froa a .a-.ple container during
ahlP11tnt \:.0 th..iu or cSurlnt .alllpl1nq. l:Xtra ...pl.
oontalfte~e can .~ ••de av.il.~le ~ ~. 1.bor.~ory in oac.
or accidental apilla,. of .ethanol 1n ~e fle14. -rh.
supl. containere aust be prepare" 1n aocordance with
'action 4. O.

5.11 Af~.r AJaple collectIon, iz=ecSi_tely return ~.
contalnars to an ic.d cooler in an Upr19ht pocl~lon.
Saaple contatners can !)e plaC&d 1n ••parete zlploc~ bags
~a protect otber con~.lner. In cose of leakave "ur1n9
tl'an,port. Ifbe laboratol"y ••mple nunber or f ie14 lampl_
Ident1flGatlon number ••y be pl.~ed on the bag .nd ero.sed
referenced on ~he Chain Of euatocSt. 00 not place
acldlt.10nal .dbes1ve b&~ed labele or ~ape on ~he •••ple
oontainer.. It any .ethatlol 1s lost fro. _ HlIlple
container \apon arrIval at the laboratory, the HJIlp1e is
invalid and res••pllnv .ust be pertormed.
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



07/11/1997 14:03 4109972586 AEN MD PAGE 07

7.:1. ) a ,,1.1. .1.lak 1. Ilot ~.~u.o n'B e....111'gwit. tb••etha"ol eatraotion/pr••ervatloD t.chDiqu•• It 1.

li:18 "0.005 P.l0
DEC 02'96

7. Z .1 A F1eld Blank 1. a QA/QCdet.erDlne ~t.nti.l conteainatlon frocuaed to collect and tranafer eaDp1aacollection to the ••aple container.
., •Z. 2 A 1'1.14 Ilank 1. perforaed by pouringdaaonatrated analfte free water troa on••~1. container,over each piece of ••lIpl1ng equlP1l.n~ ~~ir.d for MaPlecollection and 1nto (l eep.ra~. .e~ or ldeatlcal MaPlecontain.r.. Additional lntor..~lon on Field .lanka ca" beround J.n ~e 1.l'J»iEI rA.ls! ,.mp11ng 'rocedura !S'XluII· "U.un.

,.. Q\&.11~y a.IIVaIlCe/QU1It.7 coat.z'ol ...pl. ...DeooD~..l~'tloa .equir....~.
'.1 Aab1ent _lank

, .1.1 An AMlent Blank 1. • OA/QC ••apl. vh10la "111,".tera!n. the potat1a1 contaa1natloft froa a:ml."t air""rinv •••pl1ft9 pr0ce4ur... fbie ...pl. vil1 provide a..ana to ev.luate non·••~le rela~ed contaainatlon.
., .1.1 . -rhe aa~l.nt 81."t 1. prep.~" in the ••••Uftfter •• ~h••UlPlo container. d~.cr1be4 in secticm ~.o.Durlnv .....le col'1eetlon, l~ ia opened .~ u.. •••• ~•• "d "ext to t.he 5811j)1. container and re:a1ns open '\II"1ngHaple collection. it 1. closed at Ute .aIIe time aa the••..,1. container. It i. perforaeCS at. only one ~lelocation in an _roe .uspected of bavlft9 the hl~••t.abient contamination.
., .1.' 'Ibe voll.oUoJl of aft ~1.1lt. aluk 1. aot,.etu1reCS wile" .&I:1pl11l9 is porfone4 u.lJ:l9. ttl. ..u.aaolextraotioD/pr•••rvatloQ techalque. It vill ~ optional attho di.cret1on of the site inv.s~19atioft te~# or will ~required on a alt.e Ipeciflc besis if pravloue alevatedanalytical results are auspect.ecS due ~o c,ont.••i ....~lonfro:a ~he .amplih9 envlron=ent.
7.1.4 Tha ainlaua frequency of collection ror ADblent11.Me 1Du.~ b. at a rota of 10' tbe ~o~.l ftuu..r- of••"pl.. colleet.M thro\l9hout an evont or one par A;apleehlp:ent, "hlehever 1. 1••&. The frequency of coU~lon••y be at a h1;h.r r.~e at the dis~re~lon of ~h.lnvest19atlon t ••• based on site conditions.
, .1. 5 ~esult.s of the AlII!)ient Blank cuct be repo:-tedu.ir.9 a .a~pl. vei9ht of 10;.

'.2 Fleld Blank
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optional, or vlll be reqvlred on a .it. specifio -..15 If
prevlov. el.v.ted analytical r ••ult. are av.pecte4 d~. to
eros. oontaainatlon from •••pl1n9 equlp..nt.'.J ~lp Blank.

'.'.1 A 'l'r'1, .1.~ 1. . Q~/QC I~le "hiQ vill
dateralne .CSditional eource. of cont••lnat.loD tbat ••,
pot.-ent1al1r influence the ••1Ipl•• , 'th. IJOUI'cea of the
eontuination aay be fl'OII ~e lab, leapl. bottl.. or
durl", 8bl,.em.

.,. , •a A Trip Blenk 1. ;re,are4 at the .e.. t1ae en4
1ft the .aa. aannel' •• the ••ap1e container. .s 4.s~r!be4
1n Section 4.0. Tbe Trip Blank .\l.t .cc~any t.b. '&apl.
oontalner. to the field and ba~ to the labOratory along
with the collected sampl.. for analysi,. It aust reseln
...lees at .11 t1.e. until It II analyZed at the
laboratory.

'.3.3 a ~ril al••~ £. ra~lrad vh.~ ea-plih9 wit. tb.
aetllanol ."t.~ae 10A/pr••arvat!oll techniqua. I~ will be
required on a .It. spacific besh 1f previous elevated
analytical r ••ults are auspected d~e to eros.
conta.inat,lon troa sa.ple ship.ent.

7.'.. The frequency of COllection tor the Trip Blank
DU.t be a~ • rate of one (1) per .a~ple shlp.ant.l.' •, Reaulta of the 'l'r lp Jlanlt aust be reported
using s .aaple ve19bt of 109.

7.' OUpll~.t. Sa~l••
7.4.1 P.rfor~ duplicate ••apl•• at a rate of fiva (5)

percent (1 per 20 .a.ples).
'7. t. 2 Dupl1c.te .alapl.. .ust be obtained frO;a the

.611le location end .011 type to .1nt.ite location as •
potential .our~. of variation 1ft the ..n.lyti~.l result•.
5eparate oor. .upl.e a!loul" lJe obt.lned for ~be saaple
and duplicate ••.,1•.

'.5 sa.pl. and S~l. COhtainal' Han411ft9 Tia.7.S.1 Sa.pl. handlln9 ti•• 1s ~o ~on~ol the len9tb
or ti.. ~ttl.. are .bipped to ~e .it.. a1\4 beld on .ite.
Th. atandard. fO\lr (4) day handl!", ti.. for ••apl.
container. an« .alipl.. re..in. the •••e. o~t.ln adcUtlonal
Infonaat1on on "anaU.nv tl... froa Cha~~~ 2 1n the mmU,l' I.D~llmr pERmute, ".nuA1, I'Y.l.UI.·1.5.2 A••~atec:t 1n ".J.A.C, ':26£"'2.1(&)15, .1~le.
.u.t be delivered to ~b. labor4tory no later than 48 hours

07/11/1997 14:83
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.f~er •••ple collection.'.6 Decon~.lnatlon of ••~in9 Equipment., .'.1 All !t'I'Ilp..,,~ .... Cor .uplift9 _at "
«econtaminate« pr1o~ ~o U8••

".6.2 Deoont.-1natlon of saaplln; m~P..nt .vat
follow the proce4urea "in the alP,,' . _l~ SamPling
2I:PC~ll. ~v 1'9~ for aolr- aup n9 equlpaam.
n .iClIniad5poa • syi1n9'••re \Jtil1&e4, ther 8hould
" discarded 1t the tht''' atep cl••n1n9 proc:edure viII not
reaove the ~uln.tlon aince expotnl-re ~o aceto". "J
4aDage the .....linV tool.

7.7 Ceneral Quality Aaaura"c.
'1.".1 a.aality ••"I\'ane. requb:eaenta have ken

.stabllshed to ••intain sampl. intevrity. Their prl~
objective. "are to aatntain the physical fora and cheaical
cOJ2poaltlon of the .a.pl. and to prevent contarainetion
fro. otbe~ sources or cau.. Chanve. In conta.lnant
concentrations. Chapte&" a 1n the N~D~Pt [1~ §4J!\pling
procedure, "onye1.tlay. 1912. JAIl' be conault. or further
detaIi, on otber •••plln; QA/OC erlterla and pro~edure••,.0 71.14 aaa17el.

8.1 Field enalytical ••thod••ay be e~loy.4 during an
investigation t.o aieS in the .election or eli1llin_tion of
•••pl•• tor laboratory ana11sia. Wh.n collecting •••ple.
for f1.1d analy.la, collect _ duplicate .a~l. for
laboratory analysis. This prevents ~eturnlni to • sample
location and res.llpl1n; .~ • lat.er tlaa. Any ••tbanol
preserved .allpl.. not 5utnl1tteCS for laboratory anoly.l.
are a he~.rdou. v••~. and aU8t be dicpoc.d of accordin9 to
St4te and Fed.ral re9ulatlons. ~o avoid thi. probl••, the
follow!nv procedure can ~e us.d:
. 1.1.1 Va. the ...p11n; aethocl 1n ••ct1on 5.0, use .n

EnCoreR cor••a.pler to obtain • duplicate a8291. for
lal>orato~ analysi.. sto~. the colI tor latioretory
.naly.is In the cor•••lIIp1.r ~ ••allnt; Ule endes) of Ute "
core wlth the.net cepe .upptl.4 "ith ~h. &nCOI" ...pi.r.
Slialnate •••4.pao. ift the ....l.~.

'.1.2 Label the core for lab .n.ly.is and IBp1di.\_)y
cool the ••aple. lIJ'he core 5••ple My be storK at Cec on
ice tor a aaxiaua or .ix (6) bour'. prior ~o preaenift9
with aethanol.'1'hl. int.rmedlat. _tora,•••thod can only
be use4 if •••pl.. are rlelO an.ly&e4.

'.1.3 Perfora the .el.cted field enalrt1eal proce~ure

87111/1997 14:83
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on the duplicate ••ap1. aM 4DCW1ent u\. field analysis In
aocordance vith 'be IW)!i! 11.10 AnolYll, .,.nuo1. .7uU
1U.l.

'.1.4 It soil~ ••••ple loc.~1on 1••elected tor
labOrat.ory analys1., pre.erve the iced cor. ..111'1. with
••tbanol. '~le. au.t be pr••erved with aethanol within
~h. s1x (5) hour t1eld boldin, tl•••

'.1.! V•• ~l. p~oo.4~. 0~1! V~.A .ertoralD9
flell aa.1J.l. of t~....pl.. Ci•• ~ielG GC, z..Ufto••••y,
.to.).

10.0 Shipp!n, ~~occGur••
.10.1 Hethanol 1. cons1derad a ha&ardova .aterial

therefore shipping of the a.~l. containers 1. requlated
~ the v.s, Depart.ent of Tran.poJ"t..tlon and theInternat.1onal Alr Transport A.sociation (l~~A). Ther~lCf Of .hlp.ent ••t 1n Titl. 4' of ~. eode of Federal
lovulat on- (4' erR part. 1'1 to 1'" and the current
edition of ~. lATA Danveroue Coods Re9111atlon .ust be
tol1CNed "hen ahJ.ppl~ aethanol betv.en t.he l.bora~Dry and
the field. ConSUlt. tM above docWftcnts or ~e .hipping
oo~ny for additional intor..~lon.lo.a The 8hlpaent of ~h. quantity of .ethanol ~8.d for
the .ample ,reservation tall. under the e~..ption for
.~11 quan~~tleG. A cunaary of ~hQ r.qulre~.nt. for

'.0 ~o~atorr ADal,_l.
t.l UPon a~riv.l of the •••pl••~ th.l.~or.tory, vei,b

the .aDple container to the nearest one tenth (0.19) of a
,ram to determlne the "e1vht of aoil placed in the .&zple
container.

'.2 $ubtraet the vel,ht of the co"ta1ner, .ethanol and
aurrovatea ~rom the total wel~ht of tb. sa.pl. eontainer
"ith the 8011 ••mple. '1'I\ia 91.v•• t.he ",at "e19ht of the
eoU.al3ple•

•• ) Proceed wl~h tha analys18 of t.he .ample usln9 the
"hltb concentratlonh

••thodolo;y of tbe requeated SW 846
analytical ~ethod or the -Hediu. Level So11/Sedl~ent
Sa.ples· procedure of the US~PA Cont.ract Laboratory
'rovraD Statement of Wor~. In both instances. .tart the
analytical procedure at ~h. point vhere approxSftately 1ml
of ~th&nol extr~ct ia t.o be t.ransferred to storege,9.4 Using ~he hon-••t.hanol pre.erved duplicate sa~ple,
d.t.r~lft. the dr~ ",aiVht of the aa:ple.

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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p.c~.,. must not b. oPened or .lteredin co~erce.

shipper .uct .ark the caQPle shuttle in5hlppin9 4angero~c 900ds In aeceptable

10.2." Theaccordanc. ",i~hquantities.
10.2.8 'tbeuntil ftC) lon,er

11.0 '.'sty
11.1 MethanOl 1s a toxic and fle=able liq\lid.

Therefore, ••~.nol Dust be handled vith all .afety
precaution. related to toxic and fl...&ble liquids.
Inhalation or aethanol vapore .Uft be avoleseCS. Vials
ahould be opened and cloaed qu!cJcly dUt'lng t.he ,a"ple
pr•••rvatlon procedure. Hathano) .ut be handled in •
vantil.tea .~... v.. protective ,lov.. vhan band11n9 the
Dethanol ,,1.115.. stor-e -et.hanol alt_,. froll .our-c.. of
ifJ\lt.lon _\lc)\ •• extre.. heat or open fla.es. "'a Vials or·
aethanol _hould al"ays be stored 1n a cooler vith ice at
all t.la.a.

11.0 ••f.~eDo••
(1) AS'l'K ••cOJaIIendation. for ..andl1ng and Sa.pI in,

5011 VOC_. UncSer'9Z"CNnd 'rank Technolon Update, Yolo 7 15,
1,t3. uni.ersity or wi.coson - ftedison.(2) Hewitt, A.D. Co_parleon of S_Dple Collection an4

.hlppl,. ...pl•• follows. Iterel" t:o the co4. for a complete

....iew ot ~b. l'et\llr-nents.
10.2.1 !be .a~l.u. volufte of ••tbanol 1n a aa~pl.

eont41ner ie li.lted ~o thirty (30) al_.
10.1.2 ~e .aaple coateln.r .ust not ~ full of

_tharaol.

10.2.3 ft....pl. container auat " .tor" upri9ht
anet bay. the lid held eec:urely in plac.. TIle Mchan!••
".CS to holel ~b. cep 1n place ..st be &~l. to be
COIIPlatel, l'eIIOYe~ .0 ve19ht 1. not addect t:o t.ha ••apt.
cont• .tMr.

10.2.4 'aaple cont.in8~& .ust be peeked 1n a aorbent
.ateTial capable of absorbing .pll1. f~aa lea~. or
break.,. of the cample eont.iner••

10.2.5 ~e ~xl.u••a=pl••huttle ~.19ht do•• ftot
exceed 64 pound••

10.2.6 The Daxlaua volu=e of ~ethanol per shippln,
conta1ner 1s 500.1••

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
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Jenk no, 't.r. C:oaparlson of Analrt.ea1 "ethod. for
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(6) ~.nkln&, ••A.; .ayne, C.~.l IIAataranec, R.'.;
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O~CJ.nlca 1n Selected 5011.. Itational 5Yllpo.lwa on
Keasurin9 and Interpr.tinq VOCs 1n SoIl.; State of the Art
.ncS Re••ar~b Weeds, Laa Vegas, NY, 3anuary 12-14, 1tt,.(7) ~.ckson. J~, Thoaey, It.; , Dietl.1n, L. Detradot10n
of Hydrocarbons 1n 8011 Saaple. Analy~ed Within AcceptecS
Analytical Ho141n9 Till... Sth ~t~oor A~tion Conferenee on
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ce) 11ng, P. Evaluation of S...ple Roldin9 1'1... and
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"etiona1 SYl\Po.iWl on H••suring and Interpreting VOCe in
$011.; st.t.-1f ~h. ~ and R••••rCh .eed., La. V_va., NV,
~.nuar1 12-14, 1.'3.
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SPECIFICATION SHEETS

02231: CLEARING AND GRUBBING

02722: GRADED CRUSHED AGGREGATE BASE COURSE FOR FLEXIBLE
PAVEMENT

02741: BITUMINOUS CONCRETE PAVEMENT
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I
I

SECTION 02231

CLEARING AND GRUBBING
03/96

manner which will
fabricated

and Rodenticide Act
ctor's licensing,
est Control

e specially formulated for

manufacturer's

paint

GENERAL

DELIVERY, STORAGE,

1

b.

a. Tree

Comply with Federal Insecticide, Fungicid
(Tit e 7 U.S.C. Section 136) for requirements on cont
c tification and record keeping. Contact the command
oordinator prior to starting work.

Bituminous based
tree wounds.

Deliver materials to, store at the site,
maintain the materials in their
condition until ready for use.

Submit samples in

Submit the following in accordance with Section entitled "Submittal
Procedu s."

PART 2 PRODUCTS

PART 3 EXECUTION

2.1 TREE WOUND PAINT

3.1 PROTECTION

2.2

1.2

1.1.1I.

I

I
I

I

I

I
I

I

I

Keep roads and walks free of dirt and debris at all times.I
3.1.1 Roads and Walks

3.1. 2 Trees, Shrubs, and Existing Facilities

Protection shall be in accordance with Section 01575, "Temporary
Environmental Controls."

I 3.1. 3 Utility Lines

I Protect existing utility lines that are indicated to remain from damage.

I
Page 1



I
I
I
I

Notify the Contracting Officer immediately of damage to or an encounter
with an unknown existing utility line. The Contractor shall be responsible
for the repairs of damage to existing utility lines that are indicated or
made known to the Contractor prior to start of clearing and grubbing
operations. When utility lines which are to be removed are encountered
within the area of operations, the Contractor shall notify the Contracting
Officer in ample time to minimize interruption of the service. Refer to
Section 01310, "Administrative Requirements," and Section 01575, "Temporary
Environmental Controls," for additional utility protection.

3.2 CLEARING

I
Shall consist of the felling, trimming, and cutting of trees into sections
and the satisfactory disposal of the trees and other vegetation designated
for removal, including downed timber, snags, brush, and rubbish occurring
within the areas to be cleared. Cut off flush with or below the original
ground surface trees, stumps, roots, brush, and other vegetation in areas
to be cleared, except for trees and vegetation indicated or directed to be
left standing. A~ly l1QrlolioiQQ [at tl1Q rats sf [ ]] [iR aOOSrEl:aFlee
'lith tho R13Rufaeturer'a label] to the Lop sULface of sLu![[ps designated: hot
to se removed.

I 3.3 TREE REMOVAL

I
[Where indicated, remove designated trees and stumps from areas outside
those areas specified for clearing [and grubbing].]

[Where indicated, remove designated trees and stumps and grub roots.]

trees de ed to be left
s 38 mm 1 1/2 inches or

and in a manner as
be trl lose to the bole of
than 32 mm 1 ches

[Prune individual trees 'dicated.] Trim
standing within the cleared areas ~e~a~d~~~~~~
more in diameter; and trim branch el~.. ~~-=
indicated. Neatly cut n branches to
the tree or ranches. Paint cuts more
di r with an approved tree wound paint.

I
I
I

3.5 GRUBBING

Remove and dispose of roots larger than 75 mm 3 inches in diameter, matted
roots, and designated stumps from the indicated grubbing areas. [Excavate
this material together with logs, organic and metallic debris, brush, and
refuse and remove to a depth of not less than 450 mm 18 inches below the
original soil surface in areas indicated to be grubbed and in areas
indicated as construction areas under this contract.] .ill ee~~essiefts ffiaee
bj' ~rtlbbiftE:j HitA suitable material and Dompast in aOOSrQaROQ llith thQ /
&qtnreHl-.nts spec; fj ed ;j,]:l 'aQstion [02301, "Eartnooork for StructurES dud'
PaveffieFlts, ") [[ ), [" ")) to make the new surface COliform willi the
exi.s.Jra:ftE:j aQjscent Sllrface of the ground.

I
I

I 3.6 DISPOSAL OF CLEARED AND GRUBBED MATERIALS

eable Timber

I
Consider felled timber from w l
or fuel wood can be r

ea le lengths [of

, poles, ties,
limbs and tops, and

feet s,

I
Page 2



I

[Remove from the project site and dispose of off station] [Deposit in and
cover with earth in spoil areas as indicated,] [Burn at the site] [Dispose
of by a combination of burning, burying, or removal] timber, scrub,
vegetation, and debris considered as nonsaleable. [Burning will not be
permitted. ]

poles, [ ]
mete eet for

] meters [ ] feet
he stockpile timber

Nonsaleable Materials

for fuel wood
maln the property of

3.6.2

I

I
I
I

I
-- End of Section

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

Page 3



I
I

SECTION 02722I
I PART 1

GRADED CRUSHED AGGREGATE BASE COURSE FOR FLEXIBLE PAVEMENT
03/96

GENERAL

I
I

1.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to in the text by the
basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

I
I
I
I

ASTM C 29/C 29M

ASTM C 117

ASTM C 131

ASTM C 136

ASTM D 75

(1991; Rev. A) Unit Weight and voids in
Aggregate

(1995) Materials Finer than 75-Micrometer
(No. 200) Sieve in Mineral Aggregates by
Washing

(1989) Resistance to Degradation of
Small-Size Coarse Aggregate by Abrasion
and Impact in the Los Angeles Machine

(1995; Rev. A) Sieve Analysis of Fine and
Coarse Aggregates

(1987; R 1992) Sampling Aggregates

I
I
I
I
I

ASTM D 1556

ASTM D 1557

ASTM D 1883

ASTM D 2217

ASTM D 2922

ASTM D 3017

(1990) Density and Unit Weight of Soil in
Place by the Sand-Cone Method

(1991) Laboratory Compaction
Characteristics of Soil Using Modified
Effort (56,000 ft-lbf/ft (2,700 kN-m/m))

(1994) CBR (California Bearing Ratio) of
Laboratory-Compacted Soils

(1985; R 1993) Wet Preparation of Soil
Samples for Particle-Size Analysis and
Determination of Soil Constants

(1991) Density of Soil and Soil-Aggregate
in Place by Nuclear Methods (Shallow Depth)

(1988; R 1993) Water Content of Soil and
Rock in Place by Nuclear Methods (Shallow
Depth)

(1995) Liquid Limit, Plastic Limit, and
Plasticity Index of Soils

Test Reports

a.

ASTM D 4318

Submit the following in accordance with Section entitled "Submittal
Procedures." .

1.2.1

1.2 SUBMITTALS

I
I

I

I Page 1
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I
I
I
I
I
I
I
I
I.

b. ratio

c.

d.

e.

[f.

g.

1.2.2 Test Reports

a. Gradation

b. Smoothness

c. Density

d. Thickness

1.3 DELIVERY AND STORAGE

Inspect materials delivered to site for damage and store as to prevent
segregation and contamination.

1.4 WEATHER LIMITATIONS

Do not construct base course when atmospheric temperature is below 2
degrees C 35 degrees F or when rainfall or other weather conditions
detrimentally affect the quality of the firiished course.

1.5 CONSTRUCTION EQUIPMENT

Equipment shall be dependable and adequate for the purpose intended.
Maintain equipment in satisfactory and safe operating condition. Subject
to approval, special equipment dictated by local conditions may be used.
Calibrated equipment, such as scales, batching equipment, spreaders, and
similar items, shall have been recalibrated by [an approved calibration
laboratory) -.fa· State ealisin,tieR l.bgntg:qr) within (12) [ ) months of
commencing work. ---

I
I
I PART 2 PRODUCTS

I
I
I
I
I
I

2.1 MATERIALS

2.1.1 Aggregates

Consist of durable and sound crushed gravel, crushed stone, or crushed
slag, free of lumps or balls of clay or other objectionable matter. Crushed
stone and gravel shall be free from flat, elongated, soft, or disintegrated
pieces. Crushed gravel retained on a 4.75 mm No.4 sieve shall have at
least 90 percent by weight with at least two fractured faces and 100
percent by weight with at least one fractured face. Base course materials
samples shall have a bearing ratio of at least 100 as determined by
laboratory tests on a 4-day soaked specimen in accordance with ASTM D 1883;
compact specimen in accordance with ASTM D 1557, Method D. Determine grain
size in accordance with ASTM C 136 and amount of material finer than 75
micrometers 200 mesh sieve in accordance with ASTM C 117. Aggregate, other
than slag, shall have a percentage of wear not exceeding~ (45) when
tested in accordance with ASTM C 131, Grading A. Slag shall be an
air-cooled, blast furnace product having a dry weight of not less than
[llidQ] [lQU] kile9'raRlo !ler e'tiSie RleeerEl [78] (65) pounds per cubic foot
when tested in accordance with ASTM C 29/C 29M and shall consist of angular

Page 2
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I
I
I

fragments uniform in density and quality, reasonably free from thin,
elongated pieces, dirt, or other objectionable material. Soil binder
material, that portion of material passing the 425 micrometers No. 40
sieve, shall be of such composition that the composite material conforms to
the requirements specified herein. The base course shall be of such nature
that it can be compacted readily with watering and rolling to a firm,
stable base and shall conform to one of the following sizes:

Percenta~e by Wei~ht passin~

Percenta~e by Wei~ht passin~

1
60-100
30-65
20-50
15-40

5-25
0-10

Size Numbers

.l

SQYare Mesh Laboratory Sieves

SQYare Mesh Laboratory Sieves

100
70-100
45-80
30-60
20-

-40
5-25
0-10

Sieves

50.0 mm
37.5 mm
25.0 mm
12.5 mm
4.75 mm
2.0 mm
425 micrometers

75 micrometer

I
I

I
I

I

I
I

I Sieves

Size Numbers

~

I
I

2 inch
1 1/2 inch
1 inch
1/2 inch
No. 4
No. 10
No. 40
No. 200

100
70-100
45-80
30-60
20-50
15-40

5-25
0-10

100
60-100
30-65
20-50
15-40

5-25
0-10

100
40-70
20-50
15-40

5-25
0-10

I
I

That portion of the material passing
have a liquid limit of not more than
than 5 as determined by ASTM D 4318.
ASTM D 2217, Procedure A.

PART 3 EXECUTION

the 425 micrometers No. 40sieve shall
25 and a plasticity index of not more

Prepare samples in accordance with

I
I

3.1 BASE COURSE

Construct the graded aggregate base course on a {preparea s~graae]

[previously constructed subbase course], as indicated. Provide line and
grade stakes for control. Place grade stakes in lanes parallel to the
centerline of areas to be paved and space for string lining or other
control methods. The base course shall consist of aggregate processed,

I Page 3
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I
I
I

deposited, spread, and compacted on a prepared surface. The Contractor
shall be responsible for protection of completed areas against detrimental
effects. Recondition, reshape, and recompact areas damaged by freezing,
rainfall, or other weather conditions.

[OPENING AND OPERATION OF PITS

PLACING

MIXING OF MATERIALS

windrows of such cross section and
cked up, mixe and redeposited in windrows, the

finished mixture s conform to the spec' 'ed requirements. Do not
exceed the rate apacity of the traveling pla with the size of the
windrow of t combined materials. Add water, in antity sufficient to
provide necessary moisture content for compacting, 0 the aggregates at

, e of mixing. Mix materials uniformly by the trave' plant,
sit in windrows of uniform cross section, and spread in a er of

Do not dump mixed materials in piles, but place on prepared subgrade or
subbase in layers of uniform thickness with a spreader. When a compacted
course 150 mm 6 inches in thickness is required, place material in a single
layer. When a compacted course in excess of 150 mm 6 inches is required,
place material in layers of equal thickness. Do not exceed 150 mm 6 inches
or have less than 75 mm 3 inches in thickness for any compacted layer.
Place layers so that when compacted, they will be true to grades or levels
required with the least possible surface disturbance. Where the base
course is constructed in more than one layer, clean previously constructed
layers of loose and foreign matter. Maintain material water content during
the placing period to obtain the compaction specified. Make adjustments in
placing procedures or equipment to obtain true grades, to minimize
segregation and degradation, to reduce or increase water content, and to
insure a satisfactory base course.

Page 4

Mix aggregates in a stat' ary or traveling plant.
by weight or volume uch quantities that specified dation, liquid
limit, and plastic' index requirements are met after the se course has
been placed and mpacted. Incorporate, during the mixing ope tion, water
in quantitie sufficient to provide the necessary moisture conten or the
specified ompaction. Mixing operations shall produce satisfactory u orm
blendi and the method of discharging into trucks shall not produce

gation.

tripping, clearing, processing, and blending in the open new
ration of existing pits as necessary to obtain acc able

material. Op pits in a manner to expose the vertical fac of the
deposits for sui le working depths, following which th aterial shall be
obtained in success~ vertical cuts extending throu he exposed strata.
Waste strata and pocket f unsuitable materials 0 rlaying or occurring in
the deposit. Change or mo' the method of 0 ating the pits, and the
processing and blending of the terial whe ecessary to obtain material
conforming to the specified requir ents Upon completion of the work,
condition pits to drain readily and 1 e in a satisfactory condition.]

3.4.2

3.3

3.4.1 Stationary-Plant Method
~

Mix,aggregates, binder material and water until a uniform
mixtu~ is obtained. Do not dump materials in piles; of
essentia uniform thickness, not to exceed 150 m inches after
compaction, an approved spreader. Tail gate reading will be
acceptable only 'th permission, under cond' 'ons such as where space
limitations prohib~ se of the spreader

I
I
I
I

I

I
I

I

I
I

I
I

I

I
I
I



I

uniform thickness to the required contour and grades.

Immediately following the placing, spread the finished mixture uniformly in
a layer and bring to optimum moisture content. The loose thickness and the
surface of the layer shall be such that the specified density and the
required thickness shall be obtained after compaction. Compact the layer
with steel-faced, vibrating or pneumatic-tired rollers, or other suitable
compacting equipment or combinations thereof. Continue compacting until
the layer is compacted through the full depth,~e a field density of at:
l-ea'st 100 percent of tae maJEi'ffl'tH'ft den!lit)1 at optimt:llli llioiet:\:l:r8 ssateat tesCE!O.
in acssrdance with ASTlOi D 1556 [ASIM D 2922 and kS'f'fi1 1:' 3017.] In areas not
accessible to rollers or compactors, compact the mixture with mechanical
hand tampers. If the mixture is excessively moistened by rain, aerate by
blade graders, or other suitable equipment. Aerate until the moisture
content of the material is that needed to obtain the required density.
Finish the surface of the layer by a combination of rolling and blading.
Final surface shall be smooth and free from waves, irregularities, and ruts
or soft yielding spots.

I
I
I
I
I
I

3.5 COMPACTING AND FINISHING

I
I
I
I

3.6 [PROOF ROLLING

""---On center 7.50 m 25 feet of taxiways and on the center 30 m 100 feet of
runways, addition to compacting the base course to the required density,
proof roll the surface of the completed base course by makin ght
coverages with a hea ubber-tired roller having four tir ~th each tire
loaded to 13,600 kg 30,0 unds or more and inflat 0 at least 1034 kPa
150 psi. Make four coverages 0 other areas e paved, excluding the
runway over-runs, blast protection a shoulders. A coverage is
defined as one application of one ' pr~ ver each point in the surface
of the designated area. Whe er the action e proof rolling, the
base course yields, pu , or otherwise fails, remove, lace with
suitable materia , and recompact materials in the base cou or in the
underlyin ers indicated to be unsatisfactory. The speed of oller
sha exceed 8 kph 5 miles per hour. Obtain approval upon completion

the proof rolling of the base course.]

materials along the edges 0 e course
compact to the' s of the course being

. constructed in two or more layers,
ess of eac In each operation, allow at

width of the shoulder to and compacted
rolling and compacting of each layer.

at the Source

Sampling

FIELD QUALITY CONTROL

the sallie manner as tae er i 9 iiRal.]

place material to
lea mm one foot
simultaneously with the

ra~~~~u-~or other approved
in such quant~ 't will
constructed. When the cou

Approve materials and material sources in advance of the use of such
materials in the work. Rilplace base wbere samples are removed '[P~e¥ide

""'dt1~lieat:e eaftl!lles te tae Ceat~astia9 Offaser OiR aiR a U 8l"3ge of [ ]
• samp] es a [week) [month) Take dllpl i cate samples at the same time and in

3

3.8.1

3.8

Prior to pro and delivery egates, take at least one initial
sample in accordance Collect each sample by taking three
incremental samples a~ r he source material to make a composite
sample of not less n 23 kg 50 poun s. eat above sampling when source
of material' anged or when unacceptable de ' cies or variations from
specif' grading of materials are found in testing.

3.7 FINISHING AT EDGES OF BASE COURSE

Page 5I
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to prevent loss
the following

one test for each [420)
each layer of base

~th and at right
deviations in the

nch by loosening, adding or
compacting. The smoothness
the top layer when base course

Tests

Tests

During Construction

Contract No.
Sample No. -------7"""'----~-~:::_------

Date of sample__7"""'-- --""""" _
Sampler ----,7"":O"'- "::::O"'o::--_

Source
Intend-e"'""d:--:-.,....."e,....::.-------------------.....:::.......
For T ing _

ASTM D 1557, Method D.

Measure thickness s such that there will be a
depth measurement [ ] square meters [SOD]
[ ] square yards of complete course. Make depth measurements by
test holes, at least 75 mm 3 ' ches in 'meter, through the base course.
Where base course defici y is more than 1 1/2 inch, correct by
scarifying, adding m' re of proper gradation, eblading, and

Wh the measured thickness is mor han 13 mm 1/2 inch
~cated, consider it as the indicated 'ckness plus 13 mm

1/2 inch determining the average. The average thick s is the average
of epth measurements and shall not underrun the thickn indicated.

Place each sample
of material. Tag
information:

e random sample from each [1000] [ ] metric tons [1000] [ ]
tons of leted course material, but not less than one random sample per
day's run. ke samples in accordance with ASTM D 75.

Test each sample of
tests from each s~m,~~

on material sing
ASTM

Test with a 3
angles to the cen
surface in excess of
removing material, reshap
requirements specified herei
is constructed in more than 0

3.8.2.5

3.8.2.3

3.8.2.2

3.8.1.3

I
I

I
I

I

I
I

I

I

I

I

I
I

I
I
I

I
3.9 MAINTENANCE

After construction is completed, maintain the base course throughout,
except where portion of the succeeding course is under construction

I Page 6
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I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

thereon. Maintenance includes drainage, rolling, shaping, and watering, as
necessary, to maintain the course in proper condition. Correct
deficiencies in thickness, composition, construction, smoothness, and
density, which develop during the maintenance, to conform to the
requirements specified herein. Maintain sufficient moisture by light
sprinkling with water at the surface to prevent a dusty condition.

-- End of Section --
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SECTION 02741I

I PART 1 GENERAL

BITUMINOUS CONCRETE PAVEMENT
12/95

I
I

1.1 REFERENCES

The publications listed below form a part of this specification to the
extent referenced. The publications are referred to within the text by the
basic designation only.

AMERICAN ASSOCIATION OF STATE HIGHWAY AND TRANSPORTATION OFFICIALS
(AASHTO)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

I
I

AASHTO T30

AASHTO T230

(1993) Mechanical Analysis of Extracted of
Aggregate
(1968; R 1993) Determining Degree of
Pavement Compaction of Bituminous
Aggregate Mixtures

I

ASTM D 1559

ASTM D 2172

(1989) Resistance to Plastic Flow of
Bituminous Mixtures Using Marshall
Apparatus

(1993) Quantitative Extraction of Bitumen
from Bituminous Paving Mixtures

FEDERAL SPECIFICATIONS (FS)I
ASTM D 2950 (1991) Density of Bituminous Concrete in

Place by Nuclear Methods

Submit the following in accordance with section entitled "Submittal
Procedures."

FS TT-P-115

[~

(Rev. F) Paint, Traffic (Highway, White
and Yellow)

STATE HIGHWAY SPECIFICATION (SHS)..-
[~«N JrVff

)'

SUBMITTALS

SHS

1.2

I
I
I
I

1.2.1 ~~~Ler's Catalog Data

I
1.2.2 SD-08, Statements

a. Asphalt mix delivery record

I
I

b. Asphalt concrete and material sources

Record and submit 0 lowin ormation to each load of mix delivered
to the job Submit withi~ one a er delivery on
Gov nt-furnished forms:

I Page 1
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I

a. Truck No:

me In:I
I
I
I

c.

d.

e.

1.2 2.2

Discharge Temperature:

Stations Placed:

Materials

Obtain approval of the Contracting Officer for materials and material
sources 2 days prior to the use of such material in the work.

rts

tests performed on each mix design. Testing
not more than one year prior to date of

specified under paragraph entitled "Field

design reports for all mix types proposed for use

test

reports

Factory

SD-12, Field Test

d.

c.

e.

b.

c.

b.

a. Asphalt

1.2.

I

I

I
I

I
I

I
I

I
I

I

.1
Subm' certificates, signe by·the producer, that paving materials and
inc ental construction item conform to specification requirements.

SD-14, Samples

I Page 2
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1.2.6.2

a.
I
I
I
I
I 1.3 QUALITY ASSURANCE

When two tests on uncompacted

the in-place nuclear density

Provide work and materials in accordance with applicable requirements~ )/(f
eWS [ ] [J;l;j,,,;j,S;j,QRS aRe tieetisRS] [SeetieR8 aRa Para~raph!!] [[ )I

1.3.1 Regulatory Requirements

I
~a~n~d~~[~~~J.J mentioned herein refer to those specifications. Para9ra~as in
SHS [ ] Q~titlea ["Quantity and Payraent"] ["Metl:J.od of Mea5",:rerae~t" a~a

j'Basis sf Pay:msRt"] [" ,,) shall ~gl; apply

Where term "Engineer" is used in SHS [If/OJ) it shall be construed to
[CoRtraetiR9 Offiser) [Contractor's Quality Control representative) .
[Where term "state" is used, <it shall mean "Federal Government") .

I
I

1. 3.2

PART 2

Modification of References

PRODUCTS

mean

Provide aSihaltconcrete in accordance with the applicable requirements of
the SHS [ 0 f J, except where specified otherwise. [Recycled asphalt
pavement material may be used as permitted by SHS [~).J

SMS [ ), materials for construction of the subbase shall be in
accordance with [Dhrieisfl [ ], ie"l;ig~ [ ]] [Section [

;aragra~A [ ]) [[ J 11 ~/r{{f;(al((J'" ;)..] q1

2.3 BASE COURSE .qot
SHS [N{f/,:Jt'J{: materials for j~~:~ruction of the base course shall be in
accordance with [Division [_~ J, Section [~J) [Section [ ],
paragraph [ J J [[ J [ J J [Type [ J J [Class [--J).

2.4 SURFACE COURSE
NI~Jrli((

SHS [ ), materials for construction of the surface course shall be in
accordance with [Division [~), Section [~)) '[SeetieR [ J,
~aragra~A [ )] [Typ& [ )) eel a 5S [__J).

2 . 6 CURBS [t~m CUI'TI!:R:S]

Type&; I, Q£ II,]

SUBBASE

[Pai~t &l:J.all "o~fo:rm to FS TT P 115,

2.1 ASPHALT CONCRETE

2.2

I
I
I

I
I

I
I
I
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the median barriers shall be in
[_.__]] [Section [__],

signs in a ordance with [Division [ ] ,
[__], paragr h [__]] [[__], [==J].

Section 03300, "Cast-In-Place

Is for construction of the guar (guide) rails shall be
vision [ ], Section -7~-]] [Section [ ],

----"....--], [==]].

COMPOSITION OF MIXTURE REQUIREMENTS

stops to the profile and size indic Manufacture with air
entrain concrete having a minimum compressive s ength of 25 MPa 3,000 psi

2 days, with two No. 4 reinforcing rods locate of its
s section and with two galvanized sleeves for an

], materials for construction of curbs [and gutters] shall be in
"*,"--

accord ce with [Division [ ], Section [ ]] [Section [ ],
paragrap [__]] [[__] r:-T__lJ .]

[Concrete

SHS [ ], materials for co
accordance with [Division [
paragraph [__]] [[__]-,-[~~~

2.9 TRAFFIC SIGNS

SHS [ ], provide
Section [ ]] [S

2.10

SHS [ ], mater
in accordance with
paragraph [ ]]

2.8 MEDIAN BARRIERS

2.7

I
I

I
I

I
I
I
I
I

Gradation of mineral aggregate shall be as specified. Percentage of
bituminous material provided in the bituminous mixtures shall be within the
limits specified. Mixtures shall have the following P?ysical properties:

Test Property

Percent Voids in
Mineral Aggregates

values

Not less than 1000 pounds
Not more than 20 nor less than 8
Not less than 3 nor more than 8 for binder
course; not less than 3 nor more than 5 for
wearing course
See Table I

values

Mixture Properties

Stability (50 Blows)
Flow (0.01 inch)
Percent Air Voids

Stability (50 B__ ..__~
Flow (0.25 mm)
Percent Air Voids

2.11.1

I
I
I
I
I

I
I

I
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TABLE I

MINIMUM PERCENT VOIDS IN MINERAL AGGREGATE (VMA)

I
I
I
I
I
I
I
I

TABLE I

MINIMUM

4.75 mm
9.5 mm

12.5 mm
19.0 mm
25.0 mm

TABLE I

Minimum VMA
Percent

18
16
15
14
13

MINIMUM PERCENT VOIDS IN MINERAL AGGREGATE (VMA)I
I
I

U.S.A. Standard
Sieve Designation

No. 4
3/8 inch
1/2 inch
3/4 inch
1 inch

Nominal Maximum
Particle Size. Inch

0.187
0.375
0.500
0.750
1.000

Minimum VMA
Percent

18
16
15
14
13

ASPHALT CEMENT PERCENT BY WEIGHT OF TOTAL MIX

Mix asphalt cement with aggregates of corresponding mixes in the following
proportions:

I
I

2.11.2 Quantity of Bituminous Material

I
I
I
I
I
I

Binder Course Wearing Course

4 to 8 5 to 9

PART 3 EXECUTION

3.1 PREPARATION

3.1.1 Excavation and Filling

Excavation and filling to establish elevation of subgrade is specified in
Section :i2l301, "Earthwork for Structures and Pavements."

0.).]0 ~
3.2 CONSTRUCTION

Provide construction in accordance with the applicable requirements of the
SHS [~<~ ], except where indicated or specified otherwise.

::i nSf"
3.2.1 Subgrade

Page 5
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I
I

.f~~~H~S~r- ~], preparation of subgrade shall be in accordance with [BivieisH
[ ) section [ ]] i [Section [ ] i paragraph [ ]] [[ ],

.<" [ ]] [SQction 02JoJ. flFarthtoTork for Str]]ctl1re~ and p.,rfiUHiRt& II]

3.2.3 Base Course

SHS [~], methods of consjrrction of the base course shall be in
accordance with [Division [ 0 ], ~S:;,.,...c~t...ioo~J;l---l:[==---J]~]_~[S:lJe~c~tI;.J;w·oo;J;lQ.....-+[ ~]"'T; ...j\

'Paragraph [ ) J [[ J [ ] J .

SHS [ ], methods of
with -{·];)iuisiQR [ ] ,
[ ]] [[ ],

I
I
I

3.2.2 Subbase

construction of the subbase shall be in accordance
SGctiOR . [ ]] [SectioJ;l [ ], paragraph

]]. lAf·H. Sfal.r,(~./,C'1 ?-Jd)-

construction

....

rbs [and gutters] shall be in
on [ ll [Section [ J,

], ethods of construction of the median ba iers shall be in
i th [Division [ J, Section [ ]] [Se ion [ ],

]] [[--], [-----]]. --

Median

Guard (Guide) Rails

Striping

S [ ], install traffic signs in accordance with
ection [ ]] [Section [ ], paragraph [ ]]

SHS [ ], methods of cons
accordance with [Division [--:-""paragraph [ J] [[ l,

[Provide curbs [and guttersl as
as specified in Section 03300,

Page 6

SHS onstruction of the uard (guide) rails shall be in.
accordance with [Divis'on [ ], Section [_~_]] [Section [ l,
paragraph [ JJ ], [ ]J.

[ J, provide paint striping in accordance with [Division [ ~

Se ion [ J J [Section [ ], paragraph [ J] [[ ], [
Allo bituminous pavement to cure for at least~ays before pai-n~t~1~s-'
appli Pavement shall be thoroughly clean and entirely free of oose
sand, s nes, dust, oil, grease, water, and other substances th will be
deleteri s to the paint or will adversely affect the adhesio of the
paint. Do ot apply paint during high wind (over 24 km/h) ver 15 miles
per hour) or igh humidity (over 70 percent). Apply paint only when
ambient tempe ture is 5 degrees C 40 degrees F or above nd rising but not
more than 35 de ees C S5 degrees F. Dimensions and a angement of
striping shall be as indicated. Apply paint to a we film thickness of
0.38 mm 0.015 inch y means of conventional traffi ine striping
equipment. Traffic all not be permitted to use he painted areas for a
minimum of 30 minutes fter painting of lines h been completed.

3.2.8

3.2.7

3.2.6

3.2.4 Surface Course

SHS [~J, methods of construction of the surface course shall be in
accordance with [Division [4&/ J, SeetisR [ ]] [Section [ J l

~ara~ra~R [ ]] [[ J---[-- JJ placement will not be permitted
unless the Contractor has a working asphalt thermometer on site.

I
I

I
I

I
I

I

I
I

I

I

I
I
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course,,'

seal to prevent loss
shall contain the

Course

Determine thickness of the binder
taken for density test.

Core Identification

be taken by Contractor as specified herein.
ent where sample cores have been removed.

Page 7

Test compacted surface of binder co rse and
waring course with a straightedge as work progresses. ply

traightedge parallel with and at right angles to center 1ne
after final rolling. Variations in the binder course surf ce
shall not be more than 6 (13) [3] mm 1/4 [1/2] [1/8] inches from
the lower edge of the 3.0 m 10 foot straightedge; variations 'n
wearing course surface shall not be more than 6 [13] [3] mm 1 4
[1/2] [1/8] from the lower edge of the 3.0 m 10 foot
straightedge. Pavement showing irregularities greater than tha

Density: De ermine density of pavement by esting cores obtained
from the bi er and wear1ng course in accord nce with AASHTO T230.
Take three ores at location designated by Co tracting Officer for
each [18 tric tons) [200 tons) [ ), orfr ction thereof, of
asphalt aced. Deliver cores undisturbed and damaged to
laborat y and provide test results within (48)] hours of
each d placement of paving materials.

Testing

Bituminous

car stops where indicated. Install with an anchor r
each sleeve.

Precast Car Stops

Testing

Sample

b.

c.

a.

f.

h. Thicknesses of various

e. Sample Description

b. Sample No.

c. Quantity

g. Intended Use

a.

d. Date of Sample

Take two samples per day per ix type at ant or from truck. Test
uncompacted mix for extracti n in accordan with ASTM D 2172 and sieve
analysis in accordance with AASHTO T30. Tes samples for stability and
flow in accordance with AS D 1559. When t consecutive tests fail to
meet requirements of spec' ications, cease pIa ement operations and test a
new trial batch prior to esumption of placemen operations.

Place each sampl core in a container and secur
of material. Tag each sample for identification.
following informat on:

3.3.2.2

3.3.2.1

3.3.2

3.3.1

3.3

I
I
I
I

I
I

I
I
I
I

I
I
I

I

I

I
I
I
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Contract Number: N62472-94-D-0398 D.O. # 0017, Mod. 4

LOCATION: Naval Weapons Station - Earle

SUBMITTAL REGISTER

Project Title: Site 19 Paint Chip and Sludge Disposal Area

CONTRACTOR: Foster Wheeler Environmental Corporation

i, , i I I I 1"~?~~~?'~'~'~?~'''''''''''''T 1APP~OVING AUTH~RITY ACTION, , i ICONTR I I
DATE FWD

SDNO. & TO APPR
TYPE AlJTHl DATE
OF GOVT DATE DATE FWD RECD

SPEC ISUBMITTAL-MATL OR PRODUCT SPEC CLASSIFI OR TRANS PLANNED DATE RECD TO FROM
SECTION PARA APPRBY NE CONTL SUBMITTAL ACT. OF FROM OTIlER OTIlER

NO. NO. CO· REVR NO. DATE CODE ACTION CONTR REVIEWER REVIEWER
ACT.

CODE

DATE
OF

ACTION

MAILED
TO

CONTRI
RECD
FROM
APPR
AlJTH REMARKS

:::::::::~~?:::::::::r::::::::::::::::::::::::::::::~~:::::::::::::::::::::::::::::::::::~~~:::::: :::::::::~~~::::::::: :::::~~~:::::: :::::::~~:::::: :::::::::::~~~:::::::::::: :::::~~?::::: ::::::::~~:::::::: :::::::::::?~::::::::::: ::::::::::~~~:::::::::: :::::::::~?::::::::: ::::::~~~:::::: ::::::~~?::::::L::::::~~~:::::::::r::::::::::~~::::::::::
SD-18, Records

..· ·..· · i5TiiifHeiiiih·an<i'siii'etY·piiiii..· ·· i'iiA · ci ·..· r ·..Ti7i679'i ···..ri'ii679'i · ·..·..AN· ..

....· ·..·· ~;-6~liCReoords · ·..·.. .. .

........· · EECAlAciY(jii·Memorandi'im · i'iiA · 0;; 2 · ·Ti7i679'i ·· Ti''ii679f.... .. ·..A..·.... .. .

..........................s·i)'~i'iCReoords · · · .. .

..........................¥:·iiiiii'Heiiiih·and..Siii'etY·Piiiii · i'iiA · 0;;..·..· Ta...... ....·..·v379S'..· ·..ii379S ·.. .. · A·..·..· ..

..........................s·6~i'iCReoords ·.................. .. ..

-.-~:~~:::~;~~~~~i~~;;-.-.~-.-.: -.-.-.-. :.::-. -.-.~-.: -.:~:::: ~-.::- ~~:~-:-. -.-.~~-.-.-.-.-.~-.-.]:~-.-.:~E-.-.-.E-.;~-.;:-.-.-.:~-.:
Samples ,

• Navy Notes:
Approved by:
G: Contracting Officer
Blank: CQC Manager

Sbrg97#\/9702\

• NASA Notes:
Approved by:
Blank: Contracting Officer

• Anny Notes:
Classification:
GA: Gov't Approval
flO: For Infor ONLY

ACTION CODES: NR: Not Reviewed AN: Approved as Noted A: Approved
RR: Disapproved; Revise and Resubmit (Others may be prescribed by the Transmittal Form


