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May 29, 1996
File #: 1284-0017-06-0307

Commanding Officer
Northern Division
Naval Facilities Engineering Command
10 Ind!Jstrial Highway, Mail Stop #82
Lester, PA 19113
AnN: Code 4023 (D. Cooper)

Subject: US NAVY CONTRACT NO. N62472-94-D-0398
DELIVERY ORDER #0017
NAVAL WEAPONS STATION-EARLE, COLTS NECK, NJ
WORK PLAN FOR BIOSLURPING PILOT STUDY

Dear Mr. Cooper:

The subject project has been awarded for the remediation of free product, soils and groundwater at the
Naval Weapons Station-Earle, located in Colts Neck, New Jersey under the Northern Division, Naval
Facilities Engineering Command Remedial Action Contract (RAC) Program. The preconstruction
document is provided herein for your review and comments. It is requested that all reviews performed
by others of this submission be provided in written form to Mr. David Cooper no later than June 7, 1996.

In order to ensure that all base operational requirements; scheduling aspects and project details are
incorporated in the early development of this project, it is requested that you thoroughly review these
documents for base specific needs prior to our mobilization (which is scheduled for June 17, 1996). This
review should be directed towards: (I) utility tie-ins and supporting systems; (2) the project's
relationship to existing facilities such as structures, roads, utilities and conformance with base functions;
(3) scheduling difficulties which may be encountered due to continued operational requirements or other
conflicting construction; (5) regulatory coordination or needs by either the Base environmental
coordinator or Northern Division; (5) traffic patterns, site layout, aesthetics and project appearance for
compliance with the Base needs;. (6) assurance that the project meets the requirements of the Base fire
and security departments.

The bioslurping system mobilization is scheduled for June 17, 1996. If additional review time is needed
or if the proposed mobilization date is not acceptable, please contact· the Northern Division design
manager (D. Cooper), who can be reached at (610)595-0590.
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TEL: 215-702-4000 FAX: 215-702-4045



May 29, 1996
File #: 1284-0017-96-0307

If you have any questions or comments concerning this submission, please contact me at (2150)702­
4033.

Very truly yours,

Tim Silar
Project Manager

TS/eh
Enclosure

cc: G. Goepfert (NWS-Earle; 2 copies)
J. Gratz (USEPA; 1 copy)
R. Marcolina (NJDEP; 1copy)
A. Aziz (FWENC)
File Copy

NVJ96.I66 ~

FOSTER WHEELER ENVIRONMENTAL CORPORATION



WORK PLAN
FOR

BIOSLURPING PILOT STUDY
AT

NAVAL WEAPONS STATION - EARLE
COLTS NECK, NEW JERSEY

Naval Facilities Engineering Command
10 Industrial Highway

Lester, PA 19113

Prepared by:

Foster Wheeler Environmental Corporation
2300 Lincoln Highway

One Oxford Valley - Suite 200
Langhorne, PA 19047 -1829

May 1996

REMEDIAL ACTION CONTRACT N62472-94-D-0398
DELIVERY ORDER NO. 0017



WORK PLAN FOR BIOSLURPING PILOT STUDY AT
NAVAL WEAPONS STATION - EARLE

COLTS NECK, NJ
REMEDIAL ACTION CONTRACT N62742-94-D-0398

DELIVERY ORDER NO. 0017

TABLE OF CONTENTS

Section ~

1.0 INTRODUCTION 1

2.0 PROJECT LOCATION AND DESCRIPTION 2

3.0 SCOPE OF WORK 6
3.1 TASK 1 - PROJECT PLANNINGIMANAGEMENT 6

3.1.1 Subtask lA - Pre-construction Submittals 6
3.1.2 Subtask IB - MobilizationlFacilities 6
3.1.3 Subtask 1C - Home Office Support 7

3.2 TASK 2 - SITE CHARACTERIZATION 7
3.2.1 Subtask 1A - Installation of Soil Gas Monitoring Points 7
3.2.2 Subtask 2B - Monitoring Well Gauging 7

3.3 TASK 3 - INSTALLATION AND OPERATION OF 9
SKIMMER COLLECTION SYSTEM

3.4 TASK 4 - INSTALLATION AND OPERATION OF A 12
BIOSLURPING SYSTEM
3.4.1 Subtask 4A - Permitting 12
3.4.2 Subtask 4B - Installation of the Bioslurping System 12
3.4.3 Subtask 4C - System Operation 14

3.5 TASK 5 - EVALUATION REPORT 14

4.0 SAMPLING AND ANALYSIS REQUIREMENTS 15

5.0 HEALTH AND SAFETY REQUIREMENTS 15

6.0 WASTE REMOVALlREGULATORY COMPLIANCE 15
6.1 AIR EMISSIONS 15
6.2 GROUNDWATER 15
6.3 RECOVERED FREE PRODUCT 15
6.4 INVESTIGATION DERIVED WASTES 15
6.5 MANIFESTING 17
6.6 WASTE TRANSPORT AND DISPOSAL 17

7.0 PROJECT MANAGEMENT 17
7.1 PROJECT SCHEDULE 17
7.2 MEETINGS 17

NVI96-I66



TABLE OF CONTENTS
(cQntinued)

SectiQn

8.0 QUALITY ASSURANCE/QUALITY CONTROL
8.1 ORGANIZATION AND RESPONSIBILITIES
8.2 PROBLEM OR WORK DEFICIENCY MEETINGS
8.3 SUBMIITALS
8.4 TESTS AND INSPECTIONS
8.5 CHANGES
8.6 DOCUMENTATION

8.6.1 Operations Recordkeeping
8.6.2 Photographic Documentation
8.6.3 As-Built DrawingslTechnical Information

List QfTables

17
17
19
19
19
19
19
19
22
22

Table 4-1
Table 8-1

Figure 2-1
Figure 2-2
Figure 2-3
Figure 3-1
Figure 3-2
Figure 3-3
Figure 7-1
Figure 8-1

Appendix A:
Appendix B:
Appendix C:
AppendixD:
Appendix E:
Appendix F:
Appendix G:

NVI96-I66

Sampling and Analysis Requirements
Inspection Schedule

List Qf Figures

Site Location Map
Site Layout Map
Site Investigation Sampling Locations
Well Construction Diagrams
Schematic of Skimrite™ Collection System
Schematic of Bioslurping System
Project Schedule
Submittal Transmittal Form

List Qf Appendices

SkimRite™ Technical Specifications
Specifications for Product Storage Shed
Air Permit Application Package
Specifications for Bioslurping System
Bioslurping System Component Checklist
Sampling and Analysis Plan
Submittal Register

II

16
21

3
4
5
8
10
13
18
20



1.0.. INTRODUCTION

Foster' Wheeler Environmental Corporation (Foster Wheeler Environmental) has been contracted by the
Northern Division, Naval Facilities Engineering Command (NORDIV) to perform a bioslurping pilot
study in the vicinity of Building C-16 (also referred to as Site l6/F) at Navar Weapons Station (NWS)
Earle. located in Colts Neck, NJ. This Work Plan is being submitted to satisfy the pre-construction
submittal requirements included in paragraph 1.2.1, Pre- and Post-Construction Documentation of the
Statement of Services for Delivery Order No. 0017 under Remedial Action Contract No. N62472-94-D­
0398..Post-construction submittals will include a pilot test Evaluation Report.

The following documents furnished by the Navy were reviewed and incorporated into this Work Plan:

• Draft Remedial Investigation, Section 18, Brown and Root Environmental.

• Site Characterization at Naval Weapons Station Earle, Colts Neck, New Jersey, Site 16F, Site
Specific Report SSR-2187-ENV, Site Characterization and Analysis Penetrometer System (SCAPS
Report), Naval Facilities Engineering Service Center, Port Hueneme, CA, February 1996.

• Best Practices Manual for Bioslurping, Battelle

Bioslurping is a innovative remedial technology which utilizes vacuum-enhanced dewatering technology
to remediate petroleum hydrocarbon contaminated sites. Bioslurping systems are designed to recover
light non-aqueous phase liquids (LNAPLs) via vacuum enhanced pumping while remediation of the
vadose zone via bioventing. Therefore, bioslurping simultaneously accomplishes source removal and
remediation of the vadose zone. The bioslurper system withdraws free product, small volumes of
groundwater and soil gas in the same process stream using a single pump. Free product is recovered
while groundwater and soil gas are treated (when required) and discharged.

Bioslurping enhances free product recovery by creating a pressure gradient to force movement of
LNAPL into the well. The system operates with minimal fluid drawdown in the aquifer, thereby
reducing problems associated with LNAPL smearing and entrapment. Bioventing of the vadose zone is
achieved'by withdrawing of soil gas in the recovery well. The ~ystem alternates between withdrawing
product (and small amount of groundwater) and soil gas. The rate of soil gas extraction is dependent on
the rate of LNAPL recovery. The slurping action also greatly reduces the amount of groundwater
discharge when compared to conventional dual-phase extraction systems.

Bioslurping has effectively been implemented at several sites including the Fallon Naval Air Station
located in Nevada, and the Willow Grove Naval Air Station located in Pennsylvania. Bioslurping
technology has been demonstrated to be cost-competitive with dual phase extraction systems.
Bioslurping is more cost-effective for larger sites since the incremental cost for this technology is lower
than an extraction technology which requires pumps at each well. In addition, initial results indicate that
bioslurping removes free product faster than other technologies (e.g., dual-phase extraction systems and
skimmer systems), therefore the restoration timeframe is reduced resulting in lower operation and
maintenance cost.

The objective of the bioslurping pilot test is to evaluate its technical feasibility at the subject site. The
bioslurping technology was selected based on the positive results of initial studies and site-specific
conditions (i.e., silty sands and low volatile diesel fuel).

NV/96-166



2.0 PROJECT LOCATION AND DESCRIPTION

NWS Earle is located in east-central Monmouth County in the town of Colts Neck, NJ, as depicted in
Figure 2-1. Site 16/F (Building C-16) is located in the north-central portion of NWS Earle as shown in
Figure 2-2.

An underground fuel line located in the area north of Building C-19 was" used to transport diesel fuel
from an UST located at the northeastern corner of Building C-18 to a dispensing station near Building C­
50. A leak in the fuel line was discovered in 1977 and use of the pipeline was discontinued after the leak
was discovered and excavated. Part or all of the former underground diesel transfer line is still in place.

A site investigation was conducted in 1992. As part of this investigation, five soil borings were
completed in the area north of Building C-18, the reported location of the underground fuel line leak.
Each boring was completed to the water table, and one sample was collected approximately 8 feet below
ground surface (bgs), below the level of the fuel pipeline and above the water table. All soil samples
collected contained elevated levels of TPH ranging from 4,700 mg/kg to 22,000 mg/kg. Low levels of
semi-volatiles were also detected. A geophysical survey of the area indicated a number of buried lines at
the site; however, the exact location of the leaking fuel line was not determined.

Between June and October of 1995, Brown & Root Environmental conducted the following activities at
Site 16/F:

• Soil gas survey
• Sampling and analysis of subsurface samples from 20 soil borings
• Sampling and analysis of surface soil
• Sampling and analysis of sediment
• Drilling and installation of six shallow permanent monitoring wells
• Sampling and analysis of groundwater from the wells
• Measurement of static-water levels in the wells
• Performance of slug testing in three of the wells

Sampling and well locations are depicted in Figure 2-3.

The Remedial Investigation Report prepared by Brown & Root Environmental subsequent to the 1995
field investigation concluded that hydrocarbons detected in the subsurface have impacted the
groundwater. The groundwater contamination (primarily volatile organics and fuel constituents) is
associated with a free-product LNAPL layer. This floating product is a source of organics to
groundwater. In addition, there is a potential for residual leaching of aromatic volatiles and the lighter
PAHs from subsurface soils into groundwater because of the significant concentrations present.

Underground storage tanks (USTs) and/or piping leaks have occurred at the NWS Earle supply gasoline
station (Building C-17). The piping was replaced in 1995. The USTs are known to have stored diesel
fuel and unleaded gasoline. Gauging activities conducted during the 1995 Remedial Investigation
indicate an "apparent" thickness of up to 2 feet of product in monitoring well MWI6-04, and up to 8
inches in monitoring well MWI6-05. Free product was not detected in any of the other monitoring wells
installed across the site. The 1995 SCAPS Investigation delineated the extent of petroleum-impacted
soils across the site; however, additional monitoring wells are needed to provide the basis for estimating
the actual volume of recoverable LNAPL in the subsurface.

NVI96-I66

2



\
CONNECT C

I
i
!

I
\,.

-/...

20 - ..

\
•

\
i

NWS EARLE I
MONMOUTH COUNTY

o.20.
k

NEW JERSEY

:",--.

~.), NEW YORK

I "',. . .....' "-...

.'''.
.J

/
PH fLAOELPH fA r

N

PEN SYLVANIA .j'

~.,

-----

U.S. Navy RAe
NWS Earle Colts Neck, NJ.

Figure 2-1
Site location Map

SOURCE: SCAPS REPORT
FOSTER WHEELER ENviRONMENTAL CORPORATION

3



•... .
• •+ + ....

• •... ... + +
.. ... + ...

... + •
... +

... + + -+
+ ..... -+

...... + ...
+ • + ...

+. + + +.
.. + +

+ + + +
+ + + + ..

+ + + + + •
+ + + + +

... ... ... ... "'Grounds
+ + • - t.lointenonee

+ ... ... ... -Storoge~"
.+ . + .. - keo .. ,

+ + ... + (
• o4o. ...

... • .... -+ .. +
+ • + +

'.............
.. + +Site 0 I

+ ...... ~:. + + + I
.. + .

.. + "I
+ + + ,

• + + -4\
+ + • \

... + .... \
+ + + + \

+ + ..... \
+ + + + \... ~ ... +, ~
+ .. .~'-

+ + + +... ... ... ... ...
• .. + + +

+ + + ... U
~ ..site E~ i

... ... ... ... +
+ + + .... .. ...

~ Building

t-"l Service Rood

m Previously Identified
~Sites

~ u~avoted Areo

~ Trees

Railrood Track

keo Boundry
Symbol Key

SOURCE: SCAPS REPORT

..

+ + + + ..
-+ + ... ... ...

+ ... ... + + ...
... + + .. -+ +

+ + + + + +
+ + + + + +

............
I L::J i
_~ecft[f

U.S. Navy RAe
NWS Earle, Colts Neck, N.J.

Figure 2-2
Site Layout Map

FOSTER WHEELER ENVIRONMENTAL CORPORATION

4



U1

J

0/&

0/&

PF01C'

0/& L£WD

& MllIlITMINO Vt\.L LllCillflOM

A. ItD1HEKf SAMPl.C LllCATIO't

'0 IiUlF'IlCl! SOl\. SAHf'lt LllCAflOH

o Sll1I. BDl'IIIIO LCCillTlCN

.... vtTL~

U.S. Navy RAe
NWS Earle, Colts Neck, N.J.

I
1

/
Figure 2-3

Site Investigation Sampling Locations

FOSTER WHEELER ENVIRONMENTAL CORPORATION



30.0 SCOPE OF WORK

The objective of the bioremediation pilot study is to install a pilot scale free product recovery system to
evaluate the potential for removal of the product layer. The technology evaluated is bioslurping, a
combination of enhanced vapor extraction and bioventing. Prior to installing the bioslurping system,
Foster Wheeler Environmental will operate a skimmer collection system to collect as much of the
LNAPL as possible.

In a bioslurping system, a vacuum is applied to the extraction well above the LNAPL layer. The
resulting "slurping" action draws the free product from the well and creates a slight depression of the
LNAPL layer to induce movement toward the well. This also helps minimize the amount of groundwater
that is withdrawn, reducing the amount of water requiring treatment and disposal. In addition to LNAPL
extraction, oxygen is drawn into the subsurface, enhancing biodegradation of the contamination in the
vadose zone. The withdrawn liquids and vapor are separated in an air-liquid separation tank. The liquid
waste stream is passed through an oil-water separator and the extracted free product is collected while
groundwater is treated and discharged. The air stream is passed through a separate treatment system if
required to meet air discharge requirements. Treatment typically consists of one or more activated
carbon adsorption units in series.

3.1 TASK 1 - PROJECT PLANNINGIMANAGEMENT

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

3.J .1 Subtask 1A - Pre-construction Submittals

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

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, quality control
plan, erosion controls, engineering data, the proposed submittal register, transportation and disposal data,
and sampling and analytical requirements.

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.

Equipment Submittals
The Flow Diagram and Electrical Diagram for the bioslurping system will be submitted for review prior
to procurement ofthe system.

3.1.2 Subtask 18 - Mobilization/Facilities

Mobilization will consist of contacting appropriate Navy personnel at NWS Earle to arrange for
contractor passes and to coordinate support requirements for installation of the skimmer collection
system and the bioslurping system. As discussed with the electrical foreman at NWS Earle, the Navy

NV/96-I66
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will provide an electrical service connection from Building C-16. Due to the small project scope, Foster
Wheeler Environmental will not mobilize a construction trailer to NWS Earle. Site operations will be
managed from Foster Wheeler Environmental's Langhorne, PA office.

3.1.3 Subtask lC - Home Office Support .

Foster Wheeler Environmental will provide home office support for the six-month project duration.
Home office support includes the preparation of the required monthly progress, financial, and technical
reports.

3.2 TASK 2 - SITE CHARACTERIZATION

Foster Wheeler Environmental will conduct the site characterization activities necessary to supplement
the data provided by the Navy in the RI Report and the SCAPS Report. The basis for additional site
characterization is provided in the Best Practices Manual for Bioslurping, prepared by Battelle.

3.2.1 .Subtask 2A - Installation of Soil Gas Monitoring Points

The current construction of the monitoring well network will not provide for the monitoring of soil gas
composition and pressure during the bioslurping pilot test. Therefore, Foster Wheeler Environmental
will supplement the existing network with three new soil gas monitoring points. The points will be
installed in a straight line radially from the bioslurping well (MW16-04) at intervals of 10, 20 and 40
feet. Each monitoring point will be screened at three intervals to evaluate site heterogeneities.
Anticipated screened intervals include I foot above the water table (8-9 feet below ground surface [bgs]),
3-4 feet bgs, and 5-6 feet bgs.

Monitoring points will be constructed in general accordance with the specification shown in Figure 3-1
and in accordance with NJDEP guidelines. During monitoring well installation, one soil sample will be
collected from each monitoring point boring from the capillary fringe (approximately 6 to 8 feet) in order
to establish baseline condition and assist in design of the full scale system. Soil samples will be analyzed
for BTEX, TPH and physical parameters including grain size distribution, bulk density, porosity, and
moisture content.

In addition, one composite sample of drill cuttings will be collected and analyzed for full TCLP for
disposal purposes. Foster Wheeler Environmental will subcontract for disposal of drill cuttings.

3.2.2 Subtask 2B - Monitoring Well Gauging

Foster Wheeler Environmental will measure water levels and thickness of the LNAPL layer in the six
existing monitoring wells, during operation of SkimRite™ system (Section 3.3), to establish baseline
conditions.

Subsequent to. removal of the Skimrite™ system and prior to installation of the bioslurping system,
baildown testing will be conducted on monitoring wells MW16-04 and MWI6-05. Baildown testing will
be performed to estimate the true thickness of LNAPL and estimate the recoverable volume of LNAPL.
Initial soil gas pressure and levels of oxygen, carbon dioxide, and TPH will be measured in the soil gas
monitoring points. Levels of oxygen, carbon dioxide and TPH will also be measured in the existing
monitoring wells.

NVI96-I66
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3:.3 TASK 3 - INSTALLATION AND OPERATION OF SKIMMER COLLECTION SYSTEM

This task requires the specification, purchase, installation and operation of a skimming system to collect
free product from the subsurface. The system to be installed is the SkimRite™ Standard System
consisting of the following components:

• SkimRite™ PSC (pump, Skimmer, and Controller) unit
• 1.5 HP Air Compressor
• Air/DryerlFilter with Product Tank Overfill Protection
• 150 feet of 3/8 inch ID polyethylene discharge hose
• 150 feet of 5/16 inch OD nylon air supply line
• 150 feet of3/8 inch OD nylon vent line
• 2-inch locking well cap

The SkimRite™ free-product recovery system has been developed by Enviro Products, Inc., based in
Lansing, Michigan. The technical specifications for this system are presented in Appendix Aof this
Work Plan. The system incorporates a pump, skimmer, and controller into a single downhole tool
measuring 1.75 inches in diameter and 66 inches in length. The downhole assembly is suspended in the
well via product and air-supply tubing connected to a locking well cap. A floating hydrophobic skimmer
buoy in the downhole tool removes hydrocarbon product to a sheen, while accommodating water level
fluctuations up to 24 inches. A 1.5 HP compressor with a 3.8 gallon air tank is used to operate the
system at a rate of approximately five gallons/hour. The actual rate of product recovery is dependent
upon product thickness and viscosity.

Recovered product is discharged through a 3/8 inch polyethylene hose connecting the SkimRite™ tool to
an aboveground drum. An intrinsically-safe tank overfill protection device (float switch assembly) is
used to monitor the product level within the drum. When the float switch senses the product level to be 8
inches below the top of the drum, the system is shut down. A schematic of the system is presented in
Figure 3-2. .

Installation of the SkimRite™ system at monitoring well MW16-04 will involve the following steps:

• Using an oil/water interface probe, measure the depth to LNAPL product in monitoring well
MWI6-04.

• Feed a length of 3/8 inch ID polyethylene hose, 5/16 inch OD nylon air supply line, and 3/8 inch
nylon air vent line (equivalent to the measured depth to water/product less 30 inches), through the
locking well cap. This will ensure the downhole probe and skimming buoy is centered at the
product/air interface.

• Connect the product line and air lines to the downhole probe using stainless steel hose clamps.

• Lower the SkimRite™ tool down the well and position the locking well cap on the wellhead.

• Position the air compressor and controller box/regulator adjacent to Building C-16. The compressor
and controller box/regulator will be housed within a prefabricated 4 feet by 2 feet by 2 feet painted
steel outdoor enclosure, manufactured and supplied by Enviro Products, Inc. Al20 VAC, 30 amp,
single-phase electrical line from Building C-16 will supply power to the air compressor. The

NV/96-166
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electrical service connection will be provided by the electrical foreman at NWS Earle. Since the
compressor will be located more than 25 feet from the wellhead and collection vessel, NFPA and
NEC do not require that the compressor be explosion-proof. This modification of the statement of
services has been discussed with and approved by the Navy Design Manager.

• Connect the air supply and vent .Iines to the controller box/regulator, as per Enviro Products
instructions. The air supply vent line and overflow signal wire wiil be enclosed in a polyethylene
hose run between the wellhead and compressor. Feed the product recovery hose from the wellhead
into the storage shed, through the side of the product storage shed. Connect the product line to the
product recovery drum. Leave at least 5 feet of slack line to allow for subsequent downhole depth
adjustments, as needed.

• Connect a short section of 3/8 inch OD nylon vent line to the air dryer (controller/regulator box) to
drain moisture from the system.

• Connect the air supply line from the compressor to the controller box/regulator. The prefabricated
outdoor enclosure supplied by Enviro Products will be equipped with an air-activated valve that is
used to drain condensate from the compressor holding tank. The valve operates from the bleed air on
the compressor and therefore does not require electric power.

• Install the overfill protection float switch to the product recovery tank/drum and wire to the
controller box. The float switch shall mount in a 2-inch bung opening on the top of the product
recovery tankldrum.

• Plug the air compressor power cord into. the power supply and start the compressor. Follow Enviro
Product instructions regarding oil-fill levels and pressure-relief settings for compressor operation.

Foster Wheeler Environmental anticipates that recovered product will be collected in DOT-17E drums
which will be placed inside a product storage shed. The shed will be equipped with spill containment
protection. Appendix B provides the manufacturer's specifications for the product storage shed. One
sample of the recovered product will be collected and sent to an off-site laboratory for analysis for
volatile organic compounds, BTU content, flash point, PCBs, total organic halogens, and suspended
solids. Disposal of the collected product will be coordinated with the NWS Earle Environmental
Coordinator.

It is anticipated that the system will operate continuously for nine weeks. Initially, Foster Wheeler
Environmental personnel will check the system on a daily basis to verify operation and measure the
amount of free product in the drum. Following initial start-up, the system will be checked twice per
week to ensure optimal 24-hour operation and to exchangelreplace the storage drum upon filling to
capacity.

As part of routine maintenance, the water/product level in monitoring well MW16-04 will be measured
to ensure the downhole SkimRite™ tool is positioned at the water/product air-interface. Water table
fluctuations of plus or minus 1 foot (2 feet total range) can be accommodated without repositioning the
SkimRite™ tool.

Air lines and the product lines will be inspected to ensure that no kinkslblockages have occurred. The oil
level in the air compressor will be checked/topped off to ensure proper lubrication of the unit. Operation
and maintenance activities will be documented in the monthly project report.

NVI96-I66
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At the conclusion of the nine-week operation period, the system components will be removed for
installation of the bioslurping system.

3.4 TASK 4 - INSTALLATION AND OPERATION OF A BIOSLURPING SYSTEM

At the conclusion of the nine-week operational period for the skimmer system, Foster Wheeler
Environmental will install a bioslurping pilot system. The subtasks detailed below defme the scope of
work associated with the bioslurping pilot study.

3.4.1 Subtask4A - Pennitting

Operation of the bioslurping system will produce air emissions that require a permit from NJDEP.
Foster Wheeler Environmental has prepared the applicable permit applications for Navy submission
(Appendix C). The maximum duration of the pilot test air permit is 90 days. Therefore, it may be
necessary to prepare a permit extension or new permit based on air quality data collected during the six
week pilot test, to cover the balance of the 10 week operating period. Discharge of extracted
groundwater will be accomplished under existing Navy permits and will be coordinated through the
NWS Earle Enviro~ental Coordinator.

3.4.2 Subtask 4B -Installation ofthe Bioslurping System

This subtask requires the specification, procurement, and installation of a vacuum enhanced
extraction/bioslurping system. The principal components of the system, diagrammed in Figure 3-3, are
listed below.

• Liquid ring pump (minimum 3 HP)
• Air-liquid separation tank (120 gallon capacity)
• Oil-water separator
• Holding tank for recovered product
• Transfer tank for extracted and separated groundwater
• Hand pump
• Sump pump
• Activated carbon columns

Foster Wheeler Environmental has evaluated costs associated with purchase versus rental of a
bioslurping system. Upon approval from the Navy, Foster Wheeler Environmental will purchase a
bioslurping system from Carbitrol Corporation. Detailed equipment specification for the Carbitrol
system, as submitted to the Navy on May 17, 1996, are included in Appendix D. This system is skid
mounted and will be installed in a 1Oxl 0 pre-fabricated shed. Required electrical power to the
shed/system is 230 VAC (3 phase), 30 amp and will be coordinated through the NWS Earle Electical
Foreman. The system will be installed and the existing monitoring well (MWI6-04) retrofitted for the
bioslurping system. The bioslurping.well construction is shown in Figure 3-1.

As discussed in the March 7, 1996 site visit and confirmed telephonically with the NWS Earle
Environmental Coordinator on March 22, extracted product will be collected for disposal by the Navy.
Separated water will be containerized during the system startup. A representative sample will be
collected and analyzed for BTEX, TOX, and inorganics for subsequent disposal to the storm sewer.
After installation, a brief startup test will be conducted to ensure that all system components are
operating properly.

NV/96-I66
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3A.3 Subtask 4C - System Operation

System operation includes the component system shakedown, system startup, and system monitoring.
Each component is discussed below.

A brief startup test will be conducted to ensure that all components of the system are operating properly.
An example component checklist is included in Appendix E. During the startup a groundwater sample
will be collected after treatment and analyzed for BTEX, TOX and TAL inorganics. Results will be
returned in 24 hours and submitted to the NWS Earle Environmental Coordinator. TheNWS Earle
Environmental Coordinator will determine the disposition of the recovered groundwater based on the
results. It is anticipated that recovered groundwater will be discharged to the storm sewer following
treatment with activated carbon.

Following successful completion of the system shakedown and determination of groundwater disposition
system startup will commence. The system will be monitored on a full-time basis for the first week,
tnereafter it will be checked twice per week for the remaining five weeks of the pilot study.

The following sampling/monitoring will be conducted during the pilot study.

During the initial week of operation, soil gas pressure and soil gas levels of oxygen, carbon dioxide, and
TPH will be collected daily from the soil gas monitoring points and the monitoring wells. In addition, .
the LNAPL thickness in monitoring well MW16-05 will be recorded daily. These measurements will be
collected twice a week during the remainder of the pilot test.

During the end of the first week of operation and prior to completion of the test pilot, samples will be
collected of the groundwater and vapor discharge. Samples will be analyzed for BTEX and TPH.
Samples will be collected prior to any discharge treatment. Results will be evaluated to estimate the
amount of product recovered.

Throughout the pilot test, the discharge rates of LNAPL, vapor, and groundwater will be monitored and
recorded to estimate volume recovered/discharged. Discharge rates, coupled with sample concentrations,
will enable an estimate of total recovered LNAPL volume.

At shutdown of the pilot test (after six weeks), an in-situ aeration/respiration' test will be conducted. Soil
gas levels for oxygen, carbon dioxide and TPH will be monitored at the three soil gas monitoring points
during the test. Readings will be collected from each monitoring point and interval at 2, 4, 6, 8, 12, 24,
36 and 48 hours after shutdown of the bioslurping system. The respiration test will provide data on
oxygen utilization which in tum will be utilized to estimate the rate of hydrocarbon degradation in the
vadose zone and effectiveness of the bioslurping process.

Subsequent to completion of the respiration test, the system will be restarted for a 10-week operation
period.

3.5 TASK 5 - EVALUATION REPORT

At the conclusion of the six-week pilot period, Foster Wheeler Environmental will evaluate the pilot
study data and prepare a summary report for submittal to the Navy. The report will contain all analytical
and field data. The report will provide an analysis of the feasibility/effectiveness of bioslurping for
source removal and site remediation and develop a conceptual approach for a full scale bioslurping

NVJ96.I66
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system. Major elements of the report will include: site characterization, soil gas survey/monitoring
results, LNAPL characterization, pressure radius, bioslurping extraction rates, and in-situ
aeration/respiration test results.

4.0 SAMPLING AND ANALYSIS REQUIREMENTS

The bioremediation pilot study requires field sampling and analysis data for evaluating system
performance and scale-up requirements. Table 4-1 provides the types, quantities, and rationale for the
data that will be collected. Detailed sample collection and handling procedures and analytical protocols
will be provided in a separate Sampling and Analysis Plan, which is attached to this Work Plan as
Appendix F.

5.0 HEALTH AND SAFETY REQUIREMENTS

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.

6.0 WASTE REMOYALlREGULATORY COMPLIANCE

This section addresses how the various waste streams generated during the bioslurping pilot study
activities will be handled. These waste streams include air emissions, groundwater, recovered free
product, and investigation derived wastes.

6.1 AIR EMISSIONS

Air emissions from the bioslurper will require a permit under Chapter 17 of NJDEP Regulations. Air
emissions will not require monitoring.

6.2 GROUNDWATER

Groundwater discharged during the bioslurping process will initially be collected and sampled for
BTEX, TOX and TAL inorganics prior to determining final disposition. It is anticipated that treated
groundwater will be discharged to the storm sewer.

6.3 RECOVERED FREE PRODUCT

Recovered free product will be containerized in the system product tank and periodically pumped to a
tanker for subsequent disposal/recycling.

6.4 INVESTIGATION DERIVED WASTES

As part of the bioslurping pilot study, several investigation derived waste streams will be generated.
These include soil cuttings, decontamination fluids, PPE, and other miscellaneous debris. These wastes

NV196-166
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TABLE 4-1
SAMPLING AND ANALYSIS REQUIREMENTS

:iMiiliii))/I/:::AHljlji~?K:

Soil I BTEX, TPH Samples will be collected during soil
gas monitoring point installation. One
sample will be collected from the
capillary fringe (6 to 8 feet) at each
location (3).

:)::QP#rii@:t:<
3 total samples for
each parameter

BTEX - EPA 8020 / 624 / 8240
TPH - EPA Modified 8015/5030

/::.·::Rijn66m~:)::::::

Analysis will establish baseline
conditions of subsurface soil
contamination.

~

0"1

Soil

Soil

LNAPL

Water

Water

Gas

Grain Size, Porosity,
Bulk Density,
Moisture Content

TCLP
Characteristics

VOCs, BTU
Content, Flash Point,
PCBs, TOX, TSS

BTEX, TOX, TAL
Inorganics

BTEX,TPH

BTEX,TPH

Samples will be collected during soil
gas monitoring point installation. One
sample will be collected from the
capillary fringe (6 to 8 feet) at each
location (3).

One composite soil sample of cuttings
from the soil gas monitoring points.

Samples will be taken from the
collection drum during operation of the
skimmer.

One sample will be collected from the
bioslurper effluent. .

During first week of pilot test and
during final week of pilot test.

During first week of pilot test and
during final week of pilot test.

3 total samples for
each parameter

2

2

Grain Size - ASTM 0422
Porosity - ASTM 02434
Bulk Density - ASTM 04531
Moisture Content - ASTM 02216

TCLP Volatiles - EPA 8240
TCLP Metals - EPA SW-846

VOA - EPA 8240
BTU - ASTM 0240
Flash Point - EPA SW-846 / 1010
TSS - EPA 160.2
TOX - SW-846 / 9020
PCBs - EPA 8080

TOX - EPA SW-846 / 9020
BTEX - EPA 8020/624/8240
TAL Inorganics - EPA SOW 390 ILMO.3

BTEX - EPA 8020/624/8240
TPH - SW-846 / 8015B

BTEX - EPA 8020 / 624 / 8240
TPH - SW-846 / 8015B

These geophysical parameters
will be used to evaluate the
subsurface conditions affecting
the feasibility of full-scale
bioslurping operations.

Analytical results will be used
to classify drill cuttings for
disposal.
Analytical results will be used
to evaluate the potential for
recycling/reuse of the
recovered product.

Analytical results will be used
to determine if discharge to the
NWS Earle storm sewers is
permissible.
Ahalytical results will be used
to estimate the volume of
contaminant removed.
Analytical results will be used
to estimate the volume of
contaminant removed.

* Quantities do not include quality assurance samples.
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will be collected, stored separately and tested for constituents of concern, which will depend upon the
analytical requirements of the chosen disposal facility. Investigation derived wastes will be disposed of
appropriately, based upon the analytical results.

6.5 MANIFESTING

When required, Foster Wheeler Environmental will provide completed manifest and transport
documentation to the Navy for review and signature.

6.6 WASTE TRANSPORT AND DISPOSAL

Foster Wheeler Environmental will subcontract for waste transport and disposal (T&D) services. The
T&D subcontractor will be competitively procured from the five firms with which Foster Wheeler
Environmental has preplaced basic ordering agreements. This assures the Navy that wastes will be sent
to an EPA-approved facility for the waste stream of concern.

7.0 PROJECT MANAGEMENT

7.1 PROJECT SCHEDULE

The project schedule is provided as Figure 7-1.

7.2 MEETINGS

A review meeting was held at NWS Earle on May 16, 1996 to discuss overall project scope and schedule.
There are no additional meetings or reviews scheduled at this time. However, Foster Wheeler
Environmental will attend project meetings as requested by the Navy.

8.0 QUALITY ASSURANCE/QUALITY CONTROL

This Quality Assurance/Quality Control (QAlQC) 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 ofwork.

8.1 ORGANIZAnON AND RESPONSIBILITIES

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

Foster Wheeler Environmental will direct and maintain responsibility for the overall QAlQC program
and will manage subcontractors in a manner to maintain project requirements. Subcontractors will be
used for drilling, laboratory analysis, waste disposal, and delivery/setup of the bioslurper unit.

NV196-166
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8.2 PROBLEM OR WORK DEFICIENCY MEETINGS

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

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

8.3 SUBMITIALS

The Submittal Register is provided as Appendix G.

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. A copy of the transmittal form is provided as Figure 8-1.

804 TESTS AND INSPECTIONS

Foster Wheeler Environmental will perform preparatory, initial, and follow-up inspections as presented
in Table 8-1.

8.5 CHANGES

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

8.6 DOCUMENTATION

Documentation of ()perations recordkeeping, photographic evidence or work performed, and as-built
drawings will be provided to the Navy in the Evaluation Report.

8.6.1 Operations Recordkeeping

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.
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TABLE 8-1
INSPECTION SCHEDULE

BIOSLURPING PILOT STUDY
NAVAL WEAPONS STATION - EARLE

DELIVERY ORDER #0017
FOSTER WHEELER ENVIRONMENTAL CORPORATION

tv
-"

Installation of soil gas
monitoring points

Well gauging

Installation/operation
of skimmer collection
system

Installation/operation
of bioslurping system

Storage of waste

Transportation and
disposal of waste

NVI96-I66

Materials meet specification
requirements, drilling subcontractor
meets state requirements

Gauging to be carried out in
accordance with approved procedures

Installation and operation to be
carried out in accordance with
manufacturer approved procedures

Installation and operation to be
carried out in accordance with
manufacturer approved procedures

Storage of waste to be carried out in
accordance with approved procedures

Transportation and disposal of waste
to be carried out in accordance with
approved procedures and regulations

Soil gas monitoring points are
properly installed

Collect well readings with
oil/water interface probe

Proper installation

Proper installation

• Waste solids shall be stored in
DOT 17C specific drums

• Liquids shall be stored in DOT
17E lined drums

• All drums shall be stored
within portable hazardous
waste storage building

• Storage location must be
approved by Navy and meet
all applicable regulations

• Proper labeling and inventory
of stored drums

Proper segregation of waste until
final disposal

·.·.P.if6¥?il:·:U·.:?f6J(iliftHlp·Un.l\i ':PM?::
Proper maintenance,
waste materials properly
disposed

Proper maintenance of
probe

Proper maintenance and
period inspections for
proper operation

Proper maintenance and
period inspections for'
proper operation

On-going inspection of
stored drums

Drums must be shipped
for off-site disposal
within 90 days of
generation

Proper transportation and
disposal of waste



8.6.2 Photographic Documentation

Still 35mm color photographs will be taken as needed to record work progress. At a mlDlmum,
photographs will be taken of the existing conditions before work begins, during the installation of the
passive system, during monitoring well installation, and during installation of the bioslurping system.
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 Evaluation Report

8.6.3 As-Built Drawingsffichnical Information

System as-built drawings and technical information will be submitted as part ofthe Evaluation Report.
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APPENDIX A

SKIMrnITTETMTEC~CALSPECnnCATIONS



SktmRIte~

Iil

Another #Pure & Simple" Product
The engineers at Enviro Products, Inc. have really'
done their homework on this oneL.

The SkimRite"' free"product skimmer is the first
system to fully integrate pump. skimmer & controller
into a package suitable for 2- well applications.



ill'illiQ~~~~~~~~~~t{s]s]~[~~~==
'nviromnental Equipment and Supplies
.31 Rensen Street. Suite A· Lansing, Michigan 48910
17) 887-1222· 1·800·ENVIRO 4 • Fax: (517) 887-8374

EQUIPMENT ,DESCRIPTION

SkimRite™ Standard System
The standard SkimRite™ system comes complete with the 'following, components:

• SkimRite™ PSC (Pump, Skimmer & Controller) 'unit
• 1.5 HP Air Compressor
• Air Dryer/Filter with Product Tank Overfill Protection
• 100' of 3/S" I. D. polyethylene discharge' hose
• 100' of 5/16" 0.0. nylon air supply line
• 100' of 3/S" 0.0. nylon vent line
• Choice of 2", 4" or 6" locking' well cap'

The SkimRite™ free product skimming system incorporates pump, skimmer, and controller into
one unit that is 1.75 inches h, diameter. The SkimRite™ is suspended in a well with a 2 inch
or greater diameter using a locking well cap. The floating skimmer buoy removes product to
a sheen while accommodating water table fluctuations as great as 24 inches. The minimum
water level required in the well is 19 inches. .

A 1.5 H.P. compressor with 3.8 gallon air tank is used to operate the system. The compressors
dimensions are 25" L X 18~1 W X 12" H and requires 120VAC, 17 Amps. Air consumption for
each SkimRitelM PSC is 0.4 CFM. A 5/16 inch 0.0. air supply line and a 3/8 inch 0.0. air vent
is connected to the top of the SkimRite1M. The pumping rate using pure unleaded gasoline is
greater than 5.0 GPH. The rate of recovery is dependent upon product thicknesS (See
SkimRite1M Recovery Rate Data on product literature). Recovered product Is discharged
through a 3/8 inch 1.0. polyethylene hose which ~s used with a locking well ~p (choice of 2,
4, or 6 inch) to suspend the SkimRite™. Total power reqUired by t~e system Is 19 Amps, 120
VAC. ' .

.Air from the compressor is processed through an air dryer to remove moisture; a requirement
for the SkimRite™ controller. The aIr dryer has a pre-filter to remove particulates and bulk
moisture from the incoming air. A regulator is provided with the system to control air pressure
supplied to'the pump. The'compressor and air dryer'are connected by a'flexible·air line.

An intrinsically safe tank overfill protection unit is used to monitor the product storage tank.
This is 'incorporated into the same package as the air dryer. The. tank ismonitored using a float
switch assembly which mo~nts in a 2 inch NPT bung opening on the lop of the tank. ~e float
switch senses the overfill level to be Sinches below the top of the tank and shuts the system
down if this level is reached. There is. a 50 foot weather-resistant control cable provided.

It is recommended thM secondflry containment be usecf around the product tank,



Description: .
Introducing the SkimRiteR: system.' The SkimRite­
is a unique free product skimmer system that incor­
porates pump, skimmer and controller' into one
package for use in 2" or larger wells. The SkimRitefM

utilizes ~ small diameter bladder pump with proven
durability and performance. The unique design uses
a floating buoy which travels along the length' of the
pump to accommodate, fluctuations in water table.

State of the art engineering has produced an ex­
tremely efficient air consumption to product ratio.
Even While providin'g 120 gallons per day of pure
product, the SkimRite

flol
requires only 004 CFM of

compresseO air.

System Specifications:
Diameter. ~..__._..__ _ __ _ _1.75"

Length~ ......._ :._ _ _._ _.._ 66.0"

Weight. _.__.__._ _.__ , 0.5 Ibs.

Air COnsumptiol1__..._.."..._. .: AD CFM

Pumping Rate.. . .._.._ __ >5.0 GPH

Outdoor Endosurc
(OptiOlW)

Complete System

II' Full Product Warranty! • r~l

®illOO TI o f3®®QrnIDWlru® ~

Features:
• Installs in minutes
• No controller adjustments necessary
• High recovery rate (greater than 120.GPD)
• One size for all wells 2" and larger
• Effective with pet~oleum fuels
• Accommodates groundwater fluctuations as

great as 24" .

• ~ompact size--full,~le perforTnance
.• Lightweight and port,able

SkimRite"" Recovery Rate Data
120..---....,.----,----..,...----

100 t-:------1~-..,...---+-------+--.......

~
o 80 t----f-----.f------f----4
G; Clt7W rqlTC$nIts the pumping afpUft. unlmdr.d
0.. gllsclm,c. Hightr lJUwsitic> will.llffw rrrorxry rat(.
(J) 60 t-'---'---+-----;----+--I:.
c
o
'a 40I------+----~----

" 20 l------1f----

2 4 6 8,

Product Layer Thickt:l~ (Inches)

Standard System. Includes:
• SkimRite™ PSC (PumplSkimmer/COn'trolJer)
• 1.5 h.p. air compressor, 115 v.a.c. with'air filtration

• Product tank overfill protection
• 100ft of 3/8- polyethylene discharge line
• 100 fL of 5116- nylon air line' .
• 100 ft. o~ 3/8- nylon vent fine
• Choice of 2~ 4~ or 6';' well cap

Options:
• Multiple pump systems
• Outdoor enclosure for compr~r
• Custom well head conf19urations to accommodate

depression pumps, sensors, ·etc.

• Custom hoSe lengths
• RiteTank~A revolUfionatY combination of a double

wall tank, overtill protection, interstitial sensor, and
an equipm~nt storage enclosure~

Fer todls '1.u:re II tJcnj low yirld C1f frrt prodllet is crp«taJ. rorrrida using 1I

PmaTrap. £prs f'IlSSiw skimtTU'r fYStCn•

.~§,~~~~~~fOL~:\:;'';'''.l"", ....=~~ ~
1431 Rensen Street. Suite A .. Lansing, Michigan 48910
'''17\ AQ7.... ??':>. 1.0",", et..nllr." I< - ~_ ••• , ....... -. --- --- ..



SkimRite™' OPTfONS/AQCESSORIES

Additional SkimRite™ Pumps
(For Multiple' Well Installation) .

TheSkitnRite™ PSC will be provided tor each additional welllo~tion. Each SkimRite™ PSC
includes 100 feet of 3/8 inch vent line, 5/16 inch s,upply lin.e: 3/8 inch produ~ discharge hose
and either a 2, 4 or 6 inch locking well cap. The standard system's 1.5 HP air compressor,
can, service up to four SkimRite™ p$Cs. For larger systems, a larger compressor can be
specified (please contact Enviro Products, Inc. for this information).

Manifold Block
The air supply for additional pumps is provided through a manifold b1ock. The manifold block
has valved outputs to allow up to four PSCs, to be operated at one time.

Outdoor Enclosure Option
The 48/1 L X 24" W X 24" H painted steel enclosure: is used to house the system's air
compressor and tank overfill/air dryer. All, interior components are se~rely fastened to the
enclosur:e. Electrical wiring is routed through conduit and .junction boxes. The air and power
connections are brought outside the enclosure and connected as panel-mount fixtures where
possible. The enclosure is vented by forced air ventilation (a fan) which cools the internal
components (Also see Heat Option). The SkimRite™ PSC stores securely inside a special
compartment. This lockable steel enclosure is ideal for locations that are remote qr where an
additional measure of security is desired. This option'includes the auto drain option described
below. .

Heat O,ption

In addition to the installation detailed in the description for the Outdoor Enclosure Option, the
enclosure is insulated and equipped with a heater and a thermostat to protect the equipment
in cold environments. A thermal sensing unit is used to energize and de-energize a 500 watt
convection heater with a 1706 BTU/hr rating. The thermostat is set at 50° F.

This option requires an additipnal6~25Amps input at 120VAC.

Auto Drain Option for Compressor Tanks'
The compressor will be equipped with an air-actuated valve that is used to drain condensation
from the compressor holding tank. The valve operates from the bleed air on the compressor
and therefore does not require electrical power. The auto drain will discharge accumulated
moisture for two seconds after each com'pression cycle and will then rest. The addition of this
auto drain feature extends the operating lifetime of the system and reduces reqUired
maintenance. "
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VauIt-Like
Non-Combustible Outdoor Cabinets
for·Hazardous Material Storage.

,-

Rugged, weatbetproof
vault-like cabinets
provide safety, security,
segregation, and
secondary containment
of flammable and
combustible materials.

. ..;0&",42:;0::'-::..4

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

E. .J. 4 ... ; .... ~e:::.)•. :.4. ~.: *'"
[!.'":'J

+:

Large door opeWDg facilitates loading and remowJ rdnu1).s.
. wbedler loading full~ or single dtums.

F
iil

. . j ·.i.\!i

, .

" . ~. ::...
'..', .
"~;;,, .: 0.

\~~.#..:..~ .....::..
.+t.

----------~ _.-;,-2~'(-f£--\ta.....·
: 401 S. WRIGHT ROAO
: P.O. 80X 1368
. JANeSVILLE. WI 53547.1368.
: CAU TOll F&::EE 1-800-356-0783

* Heavy 12gage stecl walls

J and roofformed and
weldedfor strength, fully
factory assembled.

"* Exceeds EPA requirements
for semndary containment.

* Meets NFPA Fire Code for
outdoor storage of
flammable and combustlble
Ii ·ds 1qw .

* Available fur quick delivery
in 4 4, and 6•drum capacities.
Ask for details on capacities
over 6 drum.

I Ouufoor SIorJii'l Ccbinets are Flo{ epptl:lYtd aoc:pt
for dill SlORge ofClass 1A or~ ofOass 1B
tIammJlhle liql:ids asde~br NFPA 30.

\....../

.. I.,..ft _ .... -_ ..... _ .. _. - - -
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Rugged, weatherproof vault-like cabinets may be used 3D~'time flammable hazardous
waste materials most be accumulated on site. Protects dnlIns from rustihg and physical
~busc that might n:nder them unacceptable udder EPA rcgulatiQUS. RCRA requires the

IDinimization of tluuts to the envil'OlWlcDf which would be caused by the release f
'ous waste. The Handbook fur tile Management fHamt'dous Waste,

.-...-' .cd by ~.;. Ea.viiomncntAl"Resouroe Cen1er. iucludc:s the following sutements in a
• -Design Features and Operational Practices that minimize threats to the

envi:omnenL•

-Cover containers aocumWated outdooa with a lOOt.. to protect volatile
materi.a.ls from direct sunlighLII-E.ted. Cc:uoe with a meaDS to ooDtroI entry around the tlCCWDUlation
poiDl Co pIeVent t1u: lUIknowing or uuauthoriz;ed eutzy ofpersonnel."

-J.aztaIIa oontainnrnl system designed to couWn the vo1u~ of the
laz:gest oontaiDet Of tea percent of the volume of all conWneJ:S."

40CFR 264.175 requires that storage areas have a contaimnenr system with sufficient
c.pacity to (;OJrtain 10% of the·volume of the containers or the volume of the largest
coDtaiDer. whichever is gxater.

Justrite Outdoor CabiJlets meet all three of the above aiteria • shelter, security and
sea>nda.Iy amtainmcnt

6 drum amt.Ibowu with opciooal
ramps ~d sbelve$.

.Al11ZDits ate easily relocatable with stand4rd
fed lift truck.

.•..... .-'_.-_ .. '" ...

STANDARD FEATURES
• Heavy 12ga~ steel W4Ills and roof foaned and welded for~
• C:tn wide door with 3 point locking system
• Large $pm oon1ainment sump (over 25% of listed storage capacity) surpasses

EPA 40 CFRrc~ HydrostaticaUy tested to be liquid tight
• Folk lift channels for easy handling with standard 36- forks
• DOTplacard; NFPA 704 rating sigJ1s
• L1L shippable by COuttDOll camet
• Exterior finish - weather ~staltt
• ln1aiOt fiuish - chemical resistant
• F'M Approved 1

• Steel grate flooring on2 and 4 dnan llDits; plywood tlootiDg on 6 dram UDit.
Removable SectioW flooIb1g Cor ea.sy sump inspection and cleaning

DESIGN CHARACTERISTICS
• Floor Load 250 psf
•Snow Load_40 ¢
• WiDd Load 30 psf (llOmph)

LAB SAFETY
SUPPLY P.N.

13199 64HX6SWX36D so.mXUWX32D 54WX48H 1 60 Gal

13200 64HX 6SWX66D ~X64WX62D $4WX48H 1 120Gal <:::

13201 96HX9QWX66D rz.mX86WX62D S4WXSOB 1 160Gd. J.B(I»

'.-..-



APPENDIXC

AIR PERMIT APPLICATION PACKAGE



FOSTER WHEELER ENVIRONMENTAL CORPORATION

May 28,1996
File #: 1284-0017-96-0305

Mr. Robert Marcolina
NJ Department of Environmental Protection
Division of Responsible Party Site Remediation
401 East State Street
Trenton, NJ 08625

Subject: US NAVY CONTRACT NO. N62472-94-D-0398
D.O. #0017 - Naval Weapons Station-Earle, Colts Neck, NJ
Permit Application for Bioremediation Pilot Study

Dear Mr. Marcolina:

Attached are one original and two copies of permit application forms VEM-003, VEM-004 and VEM­
051 for the Bioremediation Pilot Study to be conducted .by Foster Wheeler Environmental Corporation at
the Naval Weapons Station (NWS)-Earle in Colts Neck, New Jersey.

Attachments A and B are brief explanations of the system and vapor calculations. Additional
information is also contained in the Work Plan for Bioremediation Pilot Study at NWS-Earle forwarded
to you on March 29, 1996. Forms DEQ-069G, DEQ-069T were not completed since they were not
applicable. The $250 review fee is also included.

Please contact me at (215)702-4033 if you have any questions. Thank you for your assistance.

Very truly yours,

".--;--' /' /'1.-- ':):.k~.

Tim Silar
Delivery Order Manager

TS/eh
Enclosure

cc:

NV196-169

G. Goepfert
A. Holcomb
P. Briegel
File

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



V::.!Jf-003

2/92 NEW JERSEY OEPARThENT OF ENVIRONMENTAl PROTECTlQN ANO ENERGY
BUREAU OF NEW SOURCE REVIEW

APPLICATioN 'FOR'·- .. ~ ~'''~'''''.' .#•••••• "~"

.. PE:RMIT::TOCONSTRUCT;-INSTALL·· OR ALTER .CONTROL'· APPARATUS'; OR'- 'EQUIPMENT
···.ANO·····. . .. .

':CERTIFICATE:'TO'OPERATECONTROL APPARATUS'OR 'EQUIPMENT"

TO: New Jersey Department of Environmental Protection and Energy
8~reau of New Source Review
CN 027. Trenton. N.J. 08625-0027

R6ad Instructions Before Completing Application

1. FuU Business Name United states Navy

2. Mailing Address Naval Weapons Station Earle, Colts Neck, Monmouth Co., NJ 07722-50~4

< No. StrHt City County (ifNJ) State ZpCoda
z
0 3. Oivision andlor Plant Name;::

Building C-16, Colts Neck, Monmouth Co.0 4. Plant Location Saipan Rd.UJen No. Sriei 60/ 6iIltY
5. LocatiO~ of Equip~enton Premises (bldg•• dept. area. etc.) Southeast corner of building C-16

REASON FOR APPUCATION (Ch6ckOM)

[]) New Equipment without ContrOl Apparatus o Modification to Existing Equipment o Ave Vear Renewal of

o New Equipment with Control Apparatus o Mod"lfication to Existing Control Apparatus
Cert No.
(Note: Co~ete 5 & 6 below)o N~ Control Apparatus on Existing Equipment

CD o Other (Explain)

z 1. Nature of Business Remediation of soil and groundwater·0
;:: . I

0 2. Estimated Starting Date of Construction June 17 z 1996
~

3. Date Equipment to be put in use .Tune 17. 1996

4. Plant Contact Greg Go~pf.er~ P.E •. Environmental Engineer (908) 866-2515
/IIams (pmtOfGPeJ Tit» ~aI6piooe No.

5. APC Plant 10 N/A 6. NJ Stack, N/A ..

STACK INFORMATION (EQUIVALENT STACK INFORMATION)

1. Company Designation of Stack(s) Bioslurping Pilot Study Stack

2. PreviOUS Certificate Numbers (If any far ttU Itad() N/A
() 3.·a..Nu~er of Sources Venting 10 thls.":,~ One . (Coni!)lete'l" "ParateNEM-004 fOr each so'urea)...
Z • .' : ." ;'.' • - •• p~ . • .":.' _.... -.

Q b. Number of. Stacks Venting Source Operation(s) One '. (Complete' a separate VEM-003 for' each stack)
~

U
4. Distance to the nearest Property Une(tt.) 3,000 (APprox) .w 7. Exit Temperature ()f Stack Gases Amblent(/)

5. Stack Diameter (inches) 4
8. Vol. of Gas Discharged at Stack ConditiOns (ACFM) 100(max.)

6. Discharge Height Above Ground (ft) 10.0 9. Discharge 6lr.ections: 0 Horizontal m~ Oca..m
I certify under penalty of law that the information provided in this document is true, accurate and complete. I am aware that there
are significant civil and criminal penalties, including fines or imprisonment or both. for submitting false, inaccurat or inco~plete

information. A ~
GR£6.0 f?Y. ~-- G-oEfF£e.T EN V. &JGJlJJ;"£1;. ~~

NatT16 (print or typ41) t~ 'gtjQture ----,-,-+-~'--

~
NiV~ G,IJ/u'c' .. 'I c

.' application will not be processed unl... ftl'o~ f.. I. submiu.d. FOR ANCE CALL 1 00-441.0065
r

o
• r-' OUT OF NEW JERSEY· 609-292-6716

IfOR DEPARTMENT USE ONLY LogNo.rn-rn-cIIIJ F8e Eval.__



For usi!taDq. please call:

(609) 292 - 6716 outside NJ
(800)441-0065 within NJ

rev. 3195

VlThr-05l c-(S-ufC·I~2)~!t:;E;:::· ... c.-··· .'-" ... :~.-:=::': -"""~:. ,.-,: .. ::.~~: ~-::~;~~~=f::'· ... _.. '-- ---------.--:.==::.=
• •••. •. • - : •• - '''=~; :. .~ -':..~ : .•, ....":' -." _._.• -. _ •.••. ~_. .. _. --::-.--:::;- '-"'.' .:-- .- ._. ---.. •.•..• • • ••

:--- -~:~-:::.. -- .::;:~f'$.il~¥:~~;:f,- NEW~JERSEY~DEPAltTMElGOF-ENVIRONMENTAiPROti:CnON·=~·· '.=:..... .~ --_ .....·.::_~··;~;l?;~>;~>~~~:::·:"AIRQU.un:v=RJ;~~Q'~~ ..:_.=.~.. ". _

APPLICATION TO PERFORM AN ENVIRONMENTALIMPR.OVEMENT PILOT lEST
. . '. . . "~-./,,:,",~: ·;-~x~·;:~·:".~~,~..~~-.~:._: ..... ~ .:- "..... : _.~.~~;:r:~:~.~.~~ ~··-L;·t~·~··_:~ .:; .

..._~=::..:--.:. ' .."::":~.:-...•--~IL:VAP()~.EXTRA~Q;N:(Sv..E)~~:~r~~r~ILOl.:~~T
'"

..", ..
..- , ....- _._---~.__....

Mail application and check to:· - .
NJDEP - Air Quality Regulations Program
Bureau ofNew Souroc Review - CN 027
401 East State Street
Trenton, New Jersey 08625-0027

An '''Environmental Improvement Pilot Test" is defined as a sampling and aua1ytical program using prototype equipment or
proocsscs n a tcmporaay basis for the purpose of collecting data necessary for the design of a full scale process to achieve an
cIivironmcntal improvement. or for the purpose of dctcnnining the feasibility of using the equipment or process for a particular
environmental improvemcnt(asdefined by NJ.AC. 7:27.g~1)..

Reasons for pilot tests would inClude items such as: data collection, evaluation of a new technology, evaluation of whether a
technology would work at a site, or the sizing ofan air pollution control device. Remediation action for the purpose to decrease the .'
contamination at a site would not be approved as a pilot test.

SECI10N A - Facility Identification Information
1. Applicant bUsiness name.: _O_n_~_t_ea__S_ta_t_e_s_N_a_v_y ~~~~-:- _
2. ApplicantmaiJingaddress: Naval Weapons Station Earle Colts Neck, NJ 07722-5014
3. Remediation site name:--=:::;B.=u.=.il=.;d::,:i=n.:.r;g:a.....:::C:.,..-=1.:;.6 _
4. Remediation site location (Street, City, County): Saipan Rd~- Colts Neck, Monmouth Co.

5. ContaetPerson: Mr. Greg Goepf'ert.. P.E. PhoneNo.: (908) 866-2515 FaxNo.:~ _
6. NJDEP Site Remediation Contact Person: .(ifany) ---:M~r'-=.:....:::B:.:::o:.:::b-'M:.::ar=.;c::.:o:.:l:.:i:.:.:n::::a:..._ _

7. Applicant designation ofpilot test: ~BI;;.O;;.;S;;.;;L;.;;URP~.;;;;.IN;.;.G~·,....- _
8. Estimated start date ofpilot test: .....:J.=un=e.=....:1:.!7:..l,!.....::1.::..99.:::.,6=-- _
9. APe Plant m (nknown): ....:N~/;.:.A=--- _

10. Ifthis is a pilot test on cxi.cring SVE equipment, chcck here 0 and attacll exp1aDati.on with certificate or Log t#
Pilot test is f'orbioslurping

SECTION B - Pilot Test Information
1. Type and source ofcontamination (with edimated amount, ifknown): The types of contamination is Petroleum

H;ydrocarhons. and the source is leaking underground storage tanks/piping.
2. Estimated length offull clean-up (range is acceptable): 6 wks nil at study. follOWed by aDp .10 wks operation.
3 .. Reason forpilGttest (ifovei8hoolS):' Evaiimte bfoslurtiiog as" a reinedfaX ·option. for' site~

, '.

4. Operatings;cbedule: maxim~~day 24 ~umhOursforthctota1pilottest 2,688
s. (lfpUot test is over 8 hOW'S in length, give reason :wby that amount oftimc is needed More time is needed to collect

representative data for evaluation of full scale system. . )

6. Maximum volume ofgas discharged: -=l=O...:.O--=.CF:..:M:.:.o.... ,........ ~------~--

7. Distance to nearest property line: Approximately 3,000 feet

"I~rtifyunder penalty of law that I believe the information provi&;d in the permit application is true, accurate, and complete. For
thOse portions of the above information based on estimates, those estimates arc the result of good faith application ·of sound
professional judgment. using techniques, factors., or calculations approved by the Department, or EPA, or generally accepted in the
trade. I am aware that there are significant civi1 and criminal penalties, includingfincs or imprisonment 'or both.. for Submitting
false, inaccurate or incompleteinformatian...__ .

. 6NV,RoN!'1etJ /A-L. ~.~
G·fA%o(2.'( T· GcEf&7-r &NC..-/itleet. . ..:;'--=';~--j--:.;"::";'_

t
Name (print or type) /~ ' . Title ~.. Ilnatw:e
A./wS c"~ ..,,- ....
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VEM4>4
11192

tEWJERSEY OEPNmoEHTOF ENIt'IRONMENTAL. PRn'ECT1ON NfO ENERGY
1UlEAUa=HEWSOlR::E~EW '

Side 1

APPUCAll0N FOR
PERMlI'TO CONSTRUCT. INSTALL OR ALTER. CONTROL APPARATUS OR EQUIPMENr

AND
CERTIFICATE TO OPERATE CONl'ROL APPARATUS OR EQUIPMENt'

Source Emissions and Source Data Fonn
(Complete this fonn for each source and submit

with application Fonn VEM~3)

s

, .
SOURCE INFORMATION
1. Source Descripti~ Bioslyrning System rilot Plant

~ 2. Operating Schedule
Z 24 2,688 June 17, 1996
0 HouaIDu' HolUl/Yeu OpctatiaG StartiDc o..te
i= .
u' . 3. ,; Annual ProductiOn Throughput
UJ 0 12.5 81.25 6.25~ By Quarter .

JaIL-Mar. Apr•.Jue J1d)'-sept. Oct.-Dec.
t.

4•. Volume Of Go Discharged Source Discharge I
100 CFM .

Temperatwe ("F) Ambient IFrom This Source (ACfM) .
CONTROL APPARAnJS ON SOURCE ~ AIUl1IIl Opctatiac No. of Sources .\

Coct (DoIIm) Cost (Da1laD) Connectedu.

iz Primary None
0
E= •
c:.> ,Secondary

1
UJ

I~

Tertiary . !

AIR CONTAMINANTS FROM SOURCE Mcrlmam ~. How IEmlaioa. 9/0 Fmkm- widl
Cocltrol (lbaJb;r.)

Detl:tiuiDed I

CONTAWINANT NAME ec.trol (lbc./llr.) ;

Total VOC as benzene 0.045 0.045 See A.ttachment;,
A and B

0 -z
0
i=
u
u.I
CI]

...

• U.., VEM-004 Sapplcmeal if additioaallpKeif~
,

-0 INSURE PROPER COORDINATION BElWEEN VEM-003 andVEM~ FORMS. INSERT IDENTICAL COMPANY NAME AND
JESIGNATION OF STACK FROM VEM~3. SIDE 1.

1

...-=DEPr.~,":"' I Fun_Name United States Navy

,lDgNo. -- - , Company DesignationofSuek(s) Bioslurping Pilot Study Stack

(over)



ATTACHMENT A

The objective of the bioremediation pilot study is to install a pilot scale free product recovery system to

evaluate the potential for removal of the product layer. The technology- evaluated is bioslurping, a

combination of enhanced vapor extraction and bioventing. Currently, a skimmer product recovery

collection system is being operated.

Bioslurping combines vacuum-enhanced free-product recovery with bioventing to simultaneously

recover free product and remediate the vadose zone. Therefore, the bioslurping systemremediates the

two media simultaneously. A single pump is used to extract free-phase product and groundwater while

bioventing the vadose zone soils.

Groundwater, soil gas vapors and free-product enter the system and are pumped to Tank 1 (see attached

flow diagram). Groundwater and free product are separated -from soil vapors and pumped to the oil­

water separator. Gas vapors are pumped to Tank 2 where they are vented to the atmosphere.

Groundwater is separated from free product utilizing an oil-water separator and treated via granular

activated carbon before discharge. Free-product is retained for reuse/recycling.

NVI96-I66
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ATTACHMENTB

Foster Wheeler Environmental Corporation

BY:

CLIENT:

PROJECT:

SUBJECT:

Joseph Gray

Department of the Navy

Naval Weapons Station, Earle, New Jersey

Air Emission Calculation for the Bioslurping Pilot Study

BACKGROUND:

Brown & Root environmental conducted a soil gas survey in the vicinity of the proposed
Bioslurping Pilot Study from June 5, 1995 to June 8, 1995. Soils were sampled for total BTEX,
benzene, toluene, ethylbenzene and xylenes, trichloroethylene and tetrachloroethene. The
highest soil gas reading was taken at location 16SG89 (located approximately 50 feet south of
the proposed bioslurping well) at a depth of 4 feet. The sample result was 38 ppm total BTEX.
To be conservative, we will assume that the 38 ppm is comprised only of benzene.

ASSUMPTIONS:

Concentration of benzene in air:

Molecular weight of benzene:

Maximum system vapor flow rate:

Ideal gas volume:

CALCULATION:

38 ppm (38 ft3 benzene/l06ft3 air)

78 Ibllb mole

387 Ib - mole/ft3

Total VOC as Benzene Ibslhr =38 ft3 Benzenell06 ft3 Air x 78 Ib/lb mole x
100 ft3/min x Ib-mole/387 ft3 x 60 minlhr = 0.0451bslhr

Total VOCs contain benzene, toluene, ethylbenzene, xylene, trichloroethylene and
tetrachloroethene. Benzene, trichloroethylene and tetrachloroethene are regulated under NJAC
7:27-17. Therefore, as a worst-case scenario, total VOC emissions are calculated as benzene.

REGULATORY COMPLIANCE ASSESSMENT:

(1) Compliance with NJAC 7:27-16:

Total VOC emission rate from the pilot plant is 0.045 Ibslhr as benzene. This emission rate is
based on 38 ppmv concentration of volatile organic compounds in the exhaust flow.

Page I of2
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Based on 38 ppmv concentration and 1.53 p> lA vapor pressure of benzene, according to Table
16B, the source gas range is Range A.

According to Table 16A, maximum allowable emission rate for Range A is 3.5 Ibs/hr.

The calculated total VOC emissions from the process is 0.045 Ibslhr. Therefore, no control is
required.

(2) Compliance with NJAC 7:27-17:

Total TXS emissions from the pilot plan is 0.045 Ibslhr. According to NJAC 7:27-7.9.3, source
operation emitting total TXS less than 0.1 Ibs/hr is exempted from the requirements of NJAC
7:27-17.

Page 2 of2
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APPENDIXD

SPECIFICATIONS FOR BIOSLURPING SYSTEM
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APPENDIXE

BIOSLURPING SYSTEM COMPONENT CHECKLIST



Site:

Date:

APPENDIXE
Checklist for System Shakedown

Operator's Initials:

EQUIPMENT CHECK COMMENTS
IF

OKAY

Liquid Ring Pump

Aqueous Effluent Transfer Pump

OillWater Separator

Vapor Flowmeter

Fuel Flowmeter

Water Flowmeter

Emergency Shutoff Float Switch

Effluent Transfer Tank

Analytical Field Instrumentation

Gas Tech™ 02/C02 Analyzer
TraceTector™ Hydrocarbon
Analyzer
OillWater Interface Probe
Magnehelic Boards
Thermocouple Thermometer
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11.0 INTRODUCTION

Foster Wheeler Environmental Corporation (FWENC) is submitting this Sampling and Analysis Plan
(SAP) for the bioslurping pilot study iii the vicinity of Building C-16 (also referred to as Site 16/F) at
Naval Weapons Station (NWS) Earle located in Colts Neck, NJ. The purpose of the sampling is to
analyze the effectiveness of the bioslurping system in remediatin-g the soil and groundwater
contamination and recovering the light nonaqueous phase liquid (LNAPL) present on the water table.
This work is being performed under Delivery Order No. 0017 to Navy Conttact N62472-94-D-0398

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

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

The Quality Assurance Project Plan (QAPP), included in Section 5, establishes the structure of the
quality assurance plan for field activities. Site-specific Standard Operating Procedures have been
included (Section 4) 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 Field Change Request (FCR) forms by site personnel, and approved by the Project
Manager (see Section 4.2).

1.1 SITE LOCATION

The NWS Earle is located in east-central Monmouth County in the town of Colts Neck, New Jersey, as
depicted. in Figure 1-1. Site 16/F is located in the north-central portion of NWS Earle as depicted in
Figure 1-2.

1.2 SITE DESCRIPTION AND mSTORY

NWS Earle is located in east-central Monmouth County in the town of Colts Neck, NJ, as depicted in
Figure 1-1. Site 16/F (Building C.,16) is located in the north-central portion of NWS Earle as shown in
Figure 1-2. -

An underground fuel line located in the area north of Building C-19 was used to transport diesel fuel
from an UST located at the northeastern comer of Building C-18 to a dispensing station near Building C­
50. A leak in the fuel line was discovered in 1977 and use of the pipeline was discontinued after the leak
was discovered and excavated. Part or all ofthe former underground diesel transfer line is still in place.

A site investigation was conducted in 1992. -As part of this investigation, five soil borings -were
completed in the area north of Building C-18, the reported location of the underground fuel line leak.
Each boring was completed to the water table, and one sample was collected approximately 8 feet below
ground surface (bgs), below the level of the fuel pipeline and above the water table. All soil samples

NVI96-I66 1-1
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collected contained elevated levels of TPH ranging from 4,700 mglkg to 22,000 mglkg. Low levels of
semi-volatiles were also detected. A geophysical survey of the area indicated a number of buried lines at
the site; however, the exact location of the leaking fuel line was not detennined.

Between June and October of 1995, Brown & Root Environmental conducted the following activities at
Site 16/F:

• Soil gas survey
• Sampling and analysis of subsurface samples from 20 soil borings
• Sampling and analysis of surface soil
• Sampling and analysis of sediment
• Drilling and installation of six shallow pennanent monitoring wells
• Sampling and analysis of groundwater form the wells
• Measurement of static-water levels in the wells
• Perfonnance of slug testing in three of the wells

Sampling and well locations are depicted in Figure 1-3.

The Remedial Investigation Report prepared by Brown & Root Environmental subsequent to the 1995
field investigation concluded that hydrocarbons detected in the subsurface have impacted the
groundwater. The groundwater contamination (primarily volatile organics and fuel constituents) is
associated with a free-product LNAPL layer. This floating product is a source of organics to
groundwater. In addition, there is a potential for residual leaching of aromatic volatiles and the lighter
PAHs from subsurface soils into groundwater because of the significant concentrations present.

Underground storage tanks (USTs) and/or piping leaks have occurred at the NWS Earle supply gasoline
station (Building C-17). The piping was replaced in 1995. The USTs are known to have stored diesel
fuel and unleaded gasoline. Gauging activities conducted during the 1995 Remedial Investigation
indicate an "apparent" thickness of up to 2 feet of product in monitoring well MWI6-04, and up to 8
inches in monitoring well MWI6-05. Free product was not detected in any ofthe other monitoring wells
installed across the site. The 1995 SCAPS Investigation delineated the extent of petroleum-impacted
soils across the site; however, additional monitoring wells are needed to provide the basis for estimating
the actual volume of recoverable LNAPL in the subsurface.
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2.0 PROGRAM OBJECTIVES

2.1 DESCRIPTION OF FIELD INVESTIGATION

The field investigation will consist of the following tasks:

• MobilizationlDemobilization
• Soil Gas Monitoring Point Installation
• Subsurface Soil Sampling
• Effluent Sampling
• LNAPL Sampling
• Water LevellLNAPL Thickness Measurements
• Soil Gas Monitoring

Laboratory analyses of the .environmental samples will be conducted in accordance with the
NJDEP Field Sampling Procedures Manual (May 1992) and the US Environmental Protection
Agency (EPA) methodologies. The soil samples will undergo analyses for benzene, toluene,
ethylbenzene, and total xylenes (BTEX), total petroleum hydrocarbons (TPH) and TCLP
characterization for disposal. Soil samples collected during soil gas monitoring point installation
will also be analyzed for grain size distribution, moisture content, porosity and bulk density.
Recovered product will undergo analysis for volatile organic compounds, BTU, flashpoint,
PCBs, total organic halogens, and total suspended solids. Effluent groundwater samples will
undergo analysis for BTEX, TAL inorganics and total organic halogens. Effluent air samples
will be analyzed for organic compounds. In addition, soil gases will be monitored for oxygen,
carbon dioxide,and combustible gases. These data will be used to assess the extent of petroleum
hydrocarbon contamination and evaluate the potential application of bioslurping technologies for
site remediation.

2.2 PERSONNEL RESPONSIBILITIES

The project team will include the following personnel:

The Project Manager (PM) has final responsibility for the development of the SAP and
management of the project team.

The Field Operations Lead (FOL) is responsible for assuring that proper collection, packaging,
preservation, and shipping of samples is performed in accordance with the SAP. In addition, the
FOL is responsible for coordinating with the subcontracted laboratory during sample analysis
and for reviewing the analytical data received from the laboratory.

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.

The Drilling Subcontractor is responsible for supplying all services (including labor), equipment,
and material required to perform the drilling, including all maintenance and quality control of
such equipment. The drilling subcontractor will be responsible for all required drilling permits,
licenses, and clearances. The drilling subcontractor will also be responsible for following
decontamination procedures specified in the bid package. Upon completion of work, the drilling

2-1
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subcontractor will be responsible for demobilizing all equipment and restoring the work area to
original conditions.

The 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 (QNQc) 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.

The Bioslurping Subcontractor is responsible for manufacture and installation of the bioslurping
unit.

2-2
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3.0 FIELD SAMPLING ACTIVITIES

This section addresses the field investigation activities, including:

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

3.1 SAMPLE TRACKING SYSTEM

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 procedures outlined in this section are
consistent with the NJDEP Field Sampling Procedures Manual (May 1992).

Each sample will be designated by an alpha-numeric code which will identify the matrix sampled
and contain a sequential sample number. Location types will be identified by a two-letter code.
Each matrix sampling location will be identified with a two-digit number. Sequential samples
numbers at each location for each sample type will begin with 01 and increase accordingly.
Sampling events, or rounds, will be numbered in a sequence beginning with "1."

The following general guide for sample identification wilI be used:

FIRST SEGMENT
A AA

SECOND SEGMENT
NN N

THIRD SEGMENT
NN

SAMPLE
TYPE

LOCATION
TYPE

SPECIFIC
LOCATION

SAMPLING
EVENT

SAMPLE IDENTIFIER

Symbol Definition:

A =Alphabetic
N =Numeric

Sample Type:

S = Sample as required in the FSP
D = Duplicate sample

Location Type:

WS =Waste Samples
RB = Rinsate Blank
GW =Groundwater Sample
SG = Soil Gas

SB =Subsurface,Soil
TB =Trip Blank
FB =Field Blank

For soil samples, the sample identifier will be used as an indication of the bottom depth of the two­
foot sample interval. For example, a soil sample colIected from 2-4 feet below grade at Soil Gas

3-1
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Monitoring Point I will have a sample identifier of 04 (S-SBOI-I-04); one collected from 6-8 feet
below grade will have a sample identifier of 08 (S-SBO 1-1-08).

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

All location information for the samples will be recorded in the field sampling logbook (Section 3.4).

3.2 SAMPLE ANALYTICAL REQUIREMENTS

Table 3-1 summarizes the analytical program.

Table 3-2 specifies location, number of samples and duplicates, matrix, sampling device, sample
container requirements, sample preservation, holding times, laboratory analyses, and field analyses
performed on each sample type. Specific procedures governing sample preservation are presented
below.

Reagents required for sample preservation will either 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 metals are acidified with HN03 while medium concentration and
high hazard aqueous metal samples are not preserved. Soil samples for metals are not preserved.

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.

Addition of the following acids or bases may be specified for sample preservation:

Acid/Base
. Acidification

HCI *
H2S04 *
HN03 *
NaOH **

I: I dilution of concentrated HCI
I: I dilution of concentrated H2S04

Undiluted concentrated HN03

400g solid NaOH in 870 ml water

Concentration

6N
18N
16N
ION

Amount for
Normality

5-10 ml
2-5 ml
2-5 ml
.2 ml

*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.

** Amount of base to raise pH of 1 liter of water to 12.

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

3-2
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TABLE 3-1
SAMPLING AND ANALYSIS REQUIREMENTS

<"'Media, :.(:4@1y'~?'~\:::_..... ..·.'QII(llitity/. '.: ·..•••:•.·/::Metlio(J.>:::>: ::.i:::::·:> :.. '"''':'''
Soil BTEX, TPH Samples will be collected during soil 3 total samples for IHEX - EPA 8020/624/ 8240 Analysis will establish baseline

gas monitoring point installation. One each parameter TPI-I - EPA Modified 8015 / 5030 conditions of subsurface soil
sample will be collected from the contamination.
capillary fringe (6 to 8 feet) at each
location (3).

Soil Grain Size, Porosity, Samples will be collected during soil 3 total samples for Grain Size - ASTM 0422 These geophysical parameters
Bulk Density, gas monitoring point installation. One each parameter Porosity - ASTM 02434 will be used to evaluate the
Moisture Content sample will be collected from the Bulk Density - ASTM 04531 subsurface conditions affecting

capillary fringe (6 to 8 feet) at each Moisture Content - ASTM 02216 the feasibility of full-scale
location (3). bioslurping operations.

Soil TCLP One composite soil sample of cuttings I TCLP Volatiles - EPA 8240 Analytical results will be used
Characteristics from the soil gas monitoring points. TCLP Metals - EPA SW-846 to classify dril1 cuttings for

disposal.

LNAPL VOCs, BTU Samples will be taken from the 1 VOA - EPA 8240 Analytical results will be used
Content, Flash Point, collection drum during operation of the BTU - ASTM 0240 to evaluate the potential for
PCBs, TOX, TSS skimmer. Flash Point - EPA SW-846 /1010 recycling/reuse of the

TSS - EPA 160.2 recovered product.
TOX - SW-846 / 9020
PCBs - EPA 8080

Water BTEX, TOX, TAL One sample wil1 be collected from the 1 TOX - EPA SW-846 / 9020 Analytical results will be used
Inorganics bioslurper effluent. BTEX - EPA 8020 / 624 / 8240 to determine if discharge to the

TAL Inorganics - EPA SOW 390 ILMOJ NWS Earle storm sewers is
permissible.

Water BTEX,TPH During first week of pilot test and 2 BTEX - EPA 8020/624/8240 . Analytical results will be used
during final week of pilot test. TPI-I - SW-846 / 8015B to estimate the volume of

contaminant removed.

Gas BTEX,TPH During first week of pilot test and 2 BTEX - EPA 8020 / 624 / 8240 Analytical results will be used
during final week of pilot test. TPH - SW-846 / 8015B to estimate the volume of

contaminant removed.

* Quantities do not include quality assurance samples.
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TABLE 3-2
SUMMARY OF SAMPLING AND ANALYSIS

(Page 2 of2)

Sample Number of Sample
Matrix Samples(l) Location Sample Containcr(b) laboratory Analysis Preservation Holding Times(c)

Groundwater I NE-W-09 Two (2) 40 ml glass (HEX - EPA 8020/624/8240 HCI to pH<2; 10 days
vials with Tenon Cool to 4°C
septum caps

One (I) I-liter amber TOX - EPA SW-846/9020 H2S04 to pH<2 : 28 days
glass bottle Cool to 4°C

One (I) I-liter TAL (norganics IfNOJ to pH<2; 6 months
polyethylene bottle EPA SOW 390 IlMO.3 (2/93) Cool to 4°C (Hg:28 days)

or most recent revision

Groundwater 2 NE-W-IO through Two (2) 40 ml glass BTEX • EPA 8020/624/8240 HCI to pH<2; 10 days
NE-W-I I vials with Tenon Cool to 4°C

septum caps

w One (I) 8 oz glass jar TPI-! - SW-846/8015B NIA 28 daysI
U'1

Soil Gas 2 NE-GS- I2 through 6-liter stainless steel BTEX - EPA 8020/624/8240 NIA N/A
NE-GS-13 Summa canisters TPH - SW-846/80I5B

Trip Blanks(c) 2 N/A Two (2) 40 ml glass TCl Volatile Organics HCI to pH<2; 10 days
vials with Tenon ClP SOW OLMO\.9 (7/93) Cool to 4°C
septum caps or most recent revision

NOTES:
(a) The number of samples includes the number of duplicate samples to be taken.
(b) Holding times are from Verified Time of Sample Receipt (VTSR) at the laboratory.
(c) The number of field blank, DI water blank and trip blank samples is estimated.

NV/96-I66TJ2



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.

Sample acidification or base addition should proceed as follows:

1. Check initial pH of sample with wide range (0-14) pH paper.

2. Fill sample bottle to within 5-10 ml of final desired volume and add about II2 of the estimated
acid or base required, stir gently and check pH with medium range pH paper (pH 0-6 or pH 7.5­
14, respectively).

3. Add acid or base a few drops at a time while stirring gently. Check for final pH using narrow
range (0-2.5 or 11-13, respectively) pH paper; when desired pH is reached, cap sample bottle and
seal.

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

3.3 SAMPLE PACKAGING AND SHIPPING

The objective of the sample packaging and shipping requirements are to maintain sample integrity
from the time a sample is collected until it is received at the analytical laboratory. Chain-of-custody
(COC) 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 USEPA Compendium of
Superfund Field Operations Methods.

3,.3.1 Environmental Samples

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

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

2. A picnic cooler (such as a Coleman or other sturdy cooler) is typically used as a shipping
container. In preparation for shipping samples, the drain plug is taped shut from the inside and
outside, and a large plastic bag is used as a liner for the cooler. Approximately 1 inch of packing
material, such as asbestos-free vermiculite, perlite, or styrofoam beads, is placed in the bottom of
the liner.

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

4. Aqueous samples for low or medium-level analysis must be shipped cooled to 4°C with ice. No
ice is used in shipping high-level aqueous samples, or soil samples, or dioxin samples. Ice is not

3-6
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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. .

5. The lined cooler is filled with packing material (such as asbestos-free vermiculite, perlite, or
styrofoam beads), and the large inner liner is taped shut. Sufficient packing materials should be
used to prevent sample containers from making contact during shipment.

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

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

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

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

33.2 Hazardous Samples

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

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

2. Each sample bottle is placed in a plastic bag, and the bag is sealed. For medium-concentration
water samples, each YOA 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.

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

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

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

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

7. The paperwork going to the laboratory is placed inside a sealable plastic bag and taped to the
inside of the cooler lid. A copy of the COC 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. .

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

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

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

172.312)

10. The following labels are required on top of the cooler (49 CFR 172.406e):

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

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

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

• Number of packages or number of coolers.

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

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

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

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

• Radioactive materials section (leave blank).

• 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).
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• Name and title of shipper (pri!1ted).

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

• Shipper's signature.

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

3.4 SAMPLE DOCUMENTAnON

The following documentation is associated with sample collection and transfer:

• Field Logbooks

• Site Logbooks

• Master Sample Log

• Sample Label

• Chain-of-Custody Form

• Custody Seals

• Shipping Airbill.
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4.0 FIELD INVESTIGATION ACTIVITIES

4.1 STANDARD OPERATING PROCEDURES (SOPs)

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

•

•

•

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

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)

The New Jersey Department of Environmental Protection (NJDEP) Field Sampling procedures
Manual (May 1992)

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.

4.2 FIELD INVESTIGATION PROGRAM

The following sections detail the field investigation program. Primary tasks of the program include
Mobilization/Demobilizatioo (Section 4.2.1), Soil Investigation (Section 4.2.2), Soil Gas Monitoring
Point Installation (Section 4.2.3), Soil Gas Sampling (Section 4.2.4), Evaluation of LNAPL,
Groundwater and Air (Section 4.2.5), and Product and Water Level Measurements (Section 4.2.6).

4.2.1 Mobilization and Demobilization

. This activity will include the mobilization/demobilization of field personnel and equipment to/from the
site. Prior to mobilization, an orientation offield personnel will be held to review site history and layout,
health and safety training, and field procedures..

Field equipment will include the following:

• Sampling Equipment
• Equipment decontamination materials
• Health and Safety Equipment
• Remediation Equipment (skimmer and bioslurping systems)

All underground utilities in the immediate vicinity of the site will be contacted prior to the start of the
subsurface investigation. Any underground utilities will be staked and flagged for the duration of the
field investigation.
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4.2'.2 Soil Inyestigation

ObJectives

The objectives of the soil investigation are to characterize the baseline conditions of the. subsurface
contamination in the area of the pilot study, evaluate the geotechnical parameters of the soil and to
classify the drill cuttings for proper disposal.

Sampling Equipment and Procedures

Subsurface Soil Samples

Subsurface soil samples will be collected using decontaminated split spoons advanced via hollow stem
auger (HSA) drill rig. Geotechnical samples will be collected utilizing thin wall sheet tubes (shelby
rubes) using the drill rig. The subsurface soil samples collected with a 2-inch outside diameter (00)
split spoon sampler will be driven by a 140-pound hammer from a HSA drill rig. Samples will be
collected continuously at two-foot increments until total depth.

The following method is to be used for split spoon sampling:

I. Clean out the hole to the desired sampling depth using equipment that will ensure that the material to
be sampled is not disturbed by the operation. In saturated sands and silts, withdraw the drill bit
slowly to prevent loosening of the soil around the hole.

2. Hollow-stem augers with a center plug shall be used for soil borings involving split spoon sampling.
The center plug will be withdrawn upon reaching the desired sampling depth, and the split spoon

sampler and drive rods will be inserted through the augers.

3. The 2-inch 00 spilt spoon sampler should be driven with blows from a 140-pound hammer falling
30 inches, in accordance with ASTM 01586-84, Standard Penetration Test. Blow counts must be
recorded at six-inch depth increments by the drilling subcontractor. A summary of the blow counts
for each borehole must be reported to the Site Geologist.

4. Repeat this operation at 2-foot sampling intervals until reaching the total depth.

5. Record on the boring log form or field logbook the number of blows required to attain each 6 inches
of penetration, or fraction thereof. The first 6 inches is considered to be a seating drive. The sum of
the number of blows required for the second and third 6 inches of penetration is termed the
penetration resistance, N. If the sampler is driven less than 18 inches, the penetration resistance is
that for the last 1 foot of penetration. (If less than 1 foot is penetrated, the logs shall state the number
of blows and the fraction of 1 foot penetrated).

.6. Bring the sampler to the surface and remove both ends and one half of the split barrel so that the
recovered soil rests in the remaining half of the barrel. Describe carefully the recovery (length),
composition; structure, consistency, color, condition, etc. of the recovered soil. The soil will be field
screened with a HNuJOVA. A representative sample of each recovered two-foot split spoon sample
will be placed in the appropriate laboratory sample containers for. possible laboratory analysis.
Samples will be chosen for laboratory analysis based on the field screening results and observations
by the Site Geologist.
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7.. Affix labels to the sample jar, 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.

Each boring will be logged. Each soil boring location shall be marked using labeled pinflagging for
subsequent surveying.

Shelby tubes, thin-walled seamless tube samplers, will be used to retrieve undisturbed samples of soil for
the geotechnical analyses. A Shelby Tube sampler, whether constructed of carbon steel or stainless steel,
shall not be used to obtain soil samples for VOA analyses. The following method applies to collected
undisturbed core samples via Shelby Tube:

1. Clean out the hole to the sampling elevation being careful to minimize the chance for disturbance or
contamination of the material to be sampled. In saturated materials, withdraw the drill bit slowly to
prevent loosening of the soil around the hole to maintain the water level in the hold at or above
.groundwater level.

2. The use of bottom discharge bits or jetting through an open-tube sampler to clean out the hole shall
not be allowed. Any side discharge bits are permitted.

3. The sampler must be of a stationary piton-type, to limit sample disturbance and aid in retaining the
sample. Either the hydraulically operated or control rod activated-type of stationary piston sampler
may be used. Prior to inserting the tube sampler in the hole, check to insure that the sampler head
contains a check valve. The check valve is necessary to keep water in the rods from pushing the
sample out of the tube sampler during sample withdrawal, and to maintain a suction within the tube
to help retain the sample.

4. With the sampling tube resting on the bottom of the hole and the water level in the boring at the
natural groundwater level or above, push the tube into the soil by a continuous and rapid motion,
without impacting or twisting. In no case shall the tube be pushed further than the length provided
for the soil sample. Allow a free space in the tube for cuttings and sludge. .

5. After pushing the tube, the device should remain stationary for 15 minutes prior to removal.
Immediately before removal, the cored sample must be sheared by rotating the rods with a pipe
wrench, or kelly bushing, a minimum of two revolutions.

6. Upon removal of the sampler tube from the hole, measure the length of sample in the tube and also
the length penetrated. Remove disturbed material at both ends of the tube and measure the length of
sample again. After removing at least an inch of soil· from the lower end and after inserting an
impervious disk, seal both ends ofthe tube with at least a II2-inch thickness of wax applied in a way
that will prevent the wax from entering the sample. Newspaper· or other types of filler must be
placed in voids at either end of the sampler prior to sealing with wax. Place plastic caps on the ends
of the sampler, tape them into place, and then dip the ends in wax to seal them.

7. Affix labels to the tubes and record sample number, depth, penetration, and recovery length on the
label. Mark the same information and the "up" direction on the tube with indelible ink, and mark the
end of the sample. Complete Chain-of-Custody and other required forms. Do not allow tubes to
freeze. The core tubes should be stored vertically (with the same orientation they had in the ground,
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i.e., top of sample is up) in a cool place, out of the sun at all times. Shelby Tube samples should be
shipped in a protective wooden box with suitable resilient packing material to reduce shock,
vibration, and disturbance.

8. Using soil removed from the ends of the tube, carefully describe the sample.

Thin-walled, undisturbed tube samplers are restricted in their usage by the ~onsistency of the soil to be
sampled. Often, very loose and/or wet samples cannot be retrieved by the samplers, and soils with a
consistency in excess of very stiff cannot be penetrated by the sampler. Devices such as Dension or
Pitcher cores can be used in conjunction with the tube samplers to obtain undisturbed samples of stiff
soils. Using these devices normally increases sampling costs, therefore, their use should be weighed
against the increased cost and the need for an undisturbed sample. In any case, if a sample cannot be
obtained with a tube sampler, an attempt should be made with a split spoon sampler at the same depth so
that a sample can at least be obtained for classification purposes.

Sample AnalY$is

One soil sample, collected from each boring associated with the installation of a soil gas monitoring
point, will be analyzed for BTEX and TPH, as described in Table 2-2. The sample will be collected from
6-8 feet below ground surface (bgs).

One undisturbed soil sample will be collected at each monitoring point and analyzed for geotechnical
parameters including grain size, porosity, bulk density, and moisture content as described in Table 3-2.

One soil sample collected from drummed soil cuttings will be analyzed for TCLP characteristics for
waste disposal as described in Table 3-2.

4.2.3 Soil Gas Monitoring Point Installation

Objectives

The objective of the soil gas monitoring point installation is to ensure that there is an adequate radius of
monitoring points around the pilot vacuum extraction system to monitor the soil gas composition and
pressure.

Sample Location and Frequency

Three soil gas points, installed in a straight line radially from the bioslurping well (MWI6-0S),and
spaced at distances of 10, 20, and 40 feet, will be installed at the site.

Drilling EqUipment and Procedures

The soil gas monitoring points will be drilled using the hollow stem auger method. The monitoring well
borings will be approximately4-inches in diameter, sufficient for the installation of the monitoring
points.

Soil samples will be collected continuously at two-foot increments using 2-inch diameter split spoons
according to the procedures detailed in Section 3.2.4. .
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Soil Gas Monitoring Point Installation Procedure

Construction details for the soil gas monitoring points are shown in Figure 4-1. The points will be
installed in accordance with the following procedure:

I. The Site Geologist will determine the depth of the point based on location of the water table. It is
anticipated that the point will be approximately 10 feet deep.

2. Drilling will be performed via hollow stem auger (HSA) drilling techniques.

3. During drilling operation 2-inch 00 split-spoon soil samples will be taken continuously at 2-foot
increme!1ts. Samples will be taken in accordance with ASTM 0-1586-84.

4. A 6-inch well screen, with 0.0 I inch slot size, will be set at three locations in the borehole, with
nylon tubing extending to the ground surface.

5. The annular space around each screen will be backfilled with clean uniform fine-to-medium grained
sand (Morie #1 or equivalent). A bentonite seal will be placed between the sand intervals and
allowed to hydrate.

6. A flush mount 6-inch diameter steel security casing with locking well cap will be installed.

7. A 2 to 3-foot diameter cement pad will be installed around the security casing and mounded in such a
way as to direct surface runoff from the casing will be locked and keyed-alike.

8. A boring log will be maintained by FWENC. In addition, the drilling subcontractor should prepare a
separate written boring log, which will be submitted to FWENC. The boring log should describe
lithologies encountered, depths of various formations, sample location, sample data (recovery, blow
counts, etc.), water levels, total depth, soil gas monitoring point construction summary, and any other
pertinent data. Details of well logging are presented in this section.

Soil gas monitoring point installation will be supervised by the Site Geologist and will be performed in
accordance with these guidelines and the drilling specification. The site Geologist will prepare a
construction diagram for the monitoring point.

Sample Handling and Analysis

Soil samples collected from split spoon samplers will be handled in accordance to guidelines detailed in
Section 3.3.

Documentation Procedures

During installation procedures, a detailed record of drilling operations and geological material will be
maintained in a field sampling logbook. General guidance for logging soil and preparing well
construction diagrams are provided below. These procedures were obtained from the USEPA
Compendium of Methods.
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Boring Logs

The lithologic descriptions for all soil borings should be kept in a field logbook and subsequently
transferred to a standard borehole log form. The following basic information should be entered on the
neading of each log sheet:

• Project name and number
• Boring or well number
• Location (approximate in relation to an identifiable landmark)
• Elevation (approximate at the time)
• Name of drilling contractor
• Drilling method and equipment
• Water level
• Start and finish (time and date)
•. Name of geologist

The following technical information is recorded on the logs:

• Depth of sample below surface
• Sample interval
• Sample type and number
• Length of sample recovered
• Standard penetration test (ASTM-D 1586) results, if applicable
• Soil description and classification
• Graphic lithologic symbols

In addition to the items listed above, all pertinent observations about drilling rate, equipment operation,
or unusual conditions should be noted. Such information might include the following:

• Size of casing used and method of installation
• Rig reactions such as chatter, rod drops, and bouncing
• Drilling rate changes
• Depth and percentage of fluid losses
• Changes in fluid color or consistency
• Material changes
• Zones of caving or heaving

Description of soils is based on the Unified Soil Classification System (USCS) as described in ASTM
D2487-69(1975) Test Method for Classification of Soils for Engineering Purposes and ASTM D2488­
69(1975) Recommended Practice of Description of Soils (Visual-Manual Procedure). Classification and
logging procedures should be done in accordance to the guidelines for classification of soils detailed
below.

These guidelines provide reference information and technical guidance on borehole and sample logging.
Borehole logs provide information which is used in the determination of geological conditions
(stratification, relative permeability, et.) and ultimately in the assessment of contaminant distribution and
in evaluations of remedial actions. Borehole logging is also performed to assure that each well is
constructed according to specifications. These guidelines will provide descriptions of the standard
techniques for the logging of soil samples. These techniques should be used during each borehole
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construction in order to obtain a uniform description of the subsurface lithology. It is particularly

important that each person logging boreholes does so in a consistent fashion, to ensure that strata and

contaminant distribution can be correlated from borehole to borehole.

1. Definitions

Soil Classification Abbreviations - Abbreviations may be used in the description of a rock or soil.

However, they should be kept at a minimum. Following are some of the abbreviations that may be used:

C
Med
F
V
SI
Occ
Tr
Lt
Dk
BI
Wh

Coarse
Medium
Fine
Very
Slight
Occasional
Trace
Light
Dark
Black
White

BR
BL
M
Br
Gn
Gr
Bk
YI
Or
Rd
Tn

Broken
Blocky
Massive
Brown
Green
Grey
Black
Yellow
Orange
Red
Tan

Bedding - Term signifying the existence of beds or layers (strata), laminae, or other tabular and

essentially horizontal units.

Cohesive - Having the capacity to stick or adhere together. In effect, the cohesion of soil is that part of

its shear strength which does not depend on interparticle friction.

~ - The orientation ofthe particles composing a soil or rock.

Friable - Easily crumbled.

Grading - Degree of mixing of size classes in a sedimentary material. Well graded implies more or less

uniform distribution from coarse to fine; poorly graded implies uniformity in size or lack of a continuous

distribution.

Plasticity - The property of a material which enables it to undergo permanent deformation without

appreciable volume change or elastic rebound, and without rupture.

Texture - Geometric aspects of the component particles of a .soil or rock, including size, shape, and

arrangement.

4-8
NVI96-I66



2. USCS Classification

All classification data should be written directly on the boring log (if there is enough space), or in a field
sampling logbook. The method of deriving the classification should be according to this plan. Handling
of samples during soil classification should be coordinated with chemical sampling activities, if
appropriate. Soils are to be classified according to the Unified Soil Classification System (USCS). This
method of classification identifies soil types on the basis of grain size and liquid limits, and categorizes
them by two-letter symbols.

In the USCS system, fine grained soils, or fines, are classified as those which will pass through a No. 200
US standard sieve (0.074 mm) and are of two types: silt (M) and clay (C). Some classification systems
define size ranges for these soil particles, but for field classification purposes, they are identified by their
respective behaviors only. Organic material (0) is a common component of soil but has no size range,
and is recognized by its composition. Coarse-grained soils are divided into two types: rock fragments
and sand or gravel. Graveling soils are identified by a (G) as the first letter in the two-letter symbol,
whereas sandy soils are identified with an (S). The term rock fragments should be used to indicate
granular materials resulting from the breakup of rock. These materials are normally angular, indicating
little or no size designation such as "1/4"- 1/2" diameter" or "coarse-sand size", either immediately after
the entry, or in the remarks column. The USCS classification would not be affected by this variation in
terms. The second letter in the two-letter USCS symbol provides information about the grain size
distribution of granular soils, or the plasticity characteristics of fine-grained soils. These second-letter
modifiers are (P) poorly graded/well sorted, (W) well graded/poorly sorted, (C) clayey, (M) silty, (L) low
plasticity, or (H) high plasticity. Peat and other highly organics soils are classified as (Pt).

3. CQ1Qr

Soil colors should be described utilizing a single color descriptor preceded, when necessary, by a
modifier to denote variations in shade or color mixtures. A soil could therefore be referred to as "gray"
or "light gray" or "blue-gray". Since color can be utilized in correlating units between sampling

. locations, it is important that color descriptions be kept consistent throughout the field operations.
Colors must be described while the sample is still moist. Soil samples should be·· broken or split
vertically to describe colors. Soil sampling devices tend to smear the sample surface creating color
differences between the sample interior and exterior. .Munsell Color Charts or equivalent should be used.

4. Relative Density and Consistency

To classify the relative density and lor consistency of a soil, the geologist must first identify the soil type.
Granular soils contain predominantly sands and gravel, and are generally noncohesive (particles do not

adhere well when compressed). Finer grained soils (silts and clays) are cohesive (particles will adhere
together when compressed).· The density of noncohesive, granular soils is classified according to
standard penetration resistance obtained during split-spoon sampling. Those designations are:

Standard Penetration Designation
Very Loose
Loose
Medium Loose
Dense
Very Dense
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Standard penetration resistance is the number of blows required to drive a split-spoon sampler with a 2­

'inch outside diameter, 12 inches into the material using a 140-lb hammer falling freely through 30

inches. The sampler is driven through an 18-inch or 24-inch sample interval and the number of blows is

recorded for each 6-inch increment. The density designation of granular soils is obtained by adding the

number of blows required to penetrate the second and third 6-inches of each sample interval. It is

important to note that if gravel or rock fragments are broken by the sampler, or if rock fragments are

lodged in the tip, the resulting blow count will be erroneously high, reflecting a higher density than

actually exists. This should be noted on the log and referenced to the sample number. The consistency

of cohesive soils is determined either by blow counts, or most accurately by a pocket penetrometer or

field Torvane device in accordance with ASTM 02573-72 (1978). The pocket penetrometer method is

conducted on a selected sample of the soil, preferably the deepest 0.5 feet of the sample in the split­

spoon sampler. The sample should be broken in half, and the penetrometer pushed into the end of the

sample to determine consistency. Do not determine consistency by attempting to penetrate a rock

fragment. If the sample is decomposed rock, it is classified as a soft decomposed rock rather than a hard

soil. The pocket penetrometer or Torvane may be used in conjunction with blow counts to determine

cohesive soil consistency.

5. Soil Components

In nature, soils are comprised of particles of varying size and shape and are combinations of the various

soil types. Grain size classifications to be used in describing soils should follow the USCS. The

following items are useful in the description of soil components:

Terms Identifying Proportion of the

Component

Trace
Little
Some
"And"

Defining Range of Percentages by Weight

0-10
11-20
21-35
36-50

These descriptions are adopted from the Burmeister Classification System.

6. Moisture

Moisture content is estimated in the field according to four categories: dry, moist, wet, and saturated. In

dry soil, there appears to be no water. Saturated samples obviously have all the water they can hold.

Moist and wet classifications are somewhat subjective and often are determined by the individual's

judgment. A suggested parameter for judging this in a fine-grained soil would be to call a soil wet if

rolling it in the hand, or on a porous surface liberates water, i.e. dirties or muddies the surface. Whatever

method is adopted for describing moisture, it is important that the method used by an individual remains

consistent throughout an entire drilling job.

7. Stratification

Stratification can only be determined after the sample barrel is opened. The stratification or bedding

thickness in for soil and rock is dependent on grain size and composition. The classification to be used

for stratification description is shown below:
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Thickness (Metric)

> l meter
30 cm - 1 meter
10cm-30cm
3 cm - 10 cm
1 cm - 3 cm
3 mm - 1 cm
1 mm - 3 mm
<lmm

8. AdditiQnal DescriptQrs

Approximate English
Equivalent

> 3.3'
1.0' - 3.3'
4.0" - 1.0'
1.0" - 4.0"
2/5" - 1.0"
1/8" - 2/5"
1/32" - 1/8"
< 1/32"

Classification

Very Thick
Thick Bedded
Medium Bedded
Thin Bedded
Very Thin Bedded
Laminated
Thinly Laminated
MicrQ Laminated

GeQIQgic descriptors Qf SQils encQuntered in bQrings shQuld be included, if appropriate, even thQugh they
are nQt required fQr SQil classificatiQn by the USCS. FQr example, the angularity Qf nQn-cQhesive SQils
(rounded, subrounded, angular, subangular), the shape Qf the grains, cementatiQn, and carbQnate CQntent
(HCI reactiQn). The c1assificatiQn Qr identificatiQn Qf SQils using a system Qther than USCS may be
added, but must be identified.

9. Quick Field IdentificatiQn Aids and Helpful Hints

In additiQn tQ visual QbservatiQn Qfthe SQils recQvered in sampling devices, certain quick field tests may
be perfQrmed tQ assist in classifying these SQils. Since many Qf these quick field tests require SQme
additiQnal handling Qf the samples, they shQuld Qnly be used in cases where dQing SQ will nQt be
hazardQus. SQme Qfthese aids in SQil identificatiQn are:

• TQ evaluate plasticity tQ distinguish between clay and silts, dry a pat Qf SQil quickly by placing it Qn
a hQt surface (e.g.. exhaust pipe Qfthe drill rig). Attempt tQ crumble the fully dried pat in the hand.
Clays will tend tQ break intQ fragments, with increasing strength displayed by clays Qf greater
plasticity (CH SQils). CQnversely, pure silt will have virtually nQn internal cQhesiQn and will very
easily pulverize tQ a very fine pQwder.

• When a pat Qf wet silt is held in the hand and. shaken (by tapping Qne hand against the Qther), free
water will appear Qn the surface Qf the SQil, which when tQuched will recede back intQ the pat Qf the
SQil.

• Clays are sticky tQ the tQuch, while silts give nQ such sticky feeling. Highly plastic clay (CH) will
exhibit a greasy feeling.

.• Organic SQils are usually dark in cQIQr (dark brQwn Qr black), have an Qrganic (earthy) Qrder, and
Qften cQntain remnants Qf the vegetable matter frQm which they were fQrmed. When hydrQgen
perQxide id applied tQ Qrganic SQils, it will bubble and fizz; hQwever, the same reactiQn can alsQ be
caused by certain metals (e.g. irQn) in the SQil.

• With experience, the percentage Qf fines in granular SQils can be judged by the degree tQ which
handling the wet SQil dirties Qr stains Qne's hand Qr glQves. Relatively clean «5% fines) SQils (SP,
GP, SW, GW) leave little Qr nQ stain, while SQils with mQre than 12% fines (SC, SM, GC, GM) will
leave a nQticeable stain when handled wet.
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• The ability to roll a "thread" of a fine grained soil is an indication of its plasticity. In a moist state,
highly plastic soils (CH) can be rolled into a very thin (1/16") diameter without breaking, while non­
cohesive pure silt cannot be rolled to a thread without crumbling.

• Well graded granular soils, within the limited definition of USCS (SW or GW), do not frequently
occur in nature. Therefore, while a sample may appear to contain all the sizes for a granular soil
(fine, medium, and coarse), it is not likely to contain them in the proper proportions to meet the
USCS definitions for well graded soil. Thus, field classifying such soils as poorly graded (SP or GP)
is more likely to be correct in most cases.

Since hard rocks are not anticipated to be encountered during drilling activities, a narrative of hard rock
lithologic descriptors will not be included in this SAP.

4.2.4 Soil Gas Sampling

Objectives

Gasses in the monitoring wells will be monitored in order to evaluate the extent of aeration and microbial
activity. Oxygen readings will be used to determine if aerobic conditions are being maintained. Carbon
dioxide, which is emitted as a result of aerobic biodegradation, will be used to evaluate the
biodegradation. The measurement of combustible gases will also be measured and used to evaluate
anaerobic microbial activity.

Equipment and Procedures

The three new soil gas monitoring points will be equipped with air tight locking caps. Each well cap will
be modified with a piece of 3/16" diameter polypropylene tube with a plug. The polypropylene tube will
enable the well to remain air tight until the evaluation of gas build-up in the well is performed.

Pr~or to sampling, each well will be purged of two volumes. The probes will be purged by connecting a
portable vacuum pump (SKC Model 224-43XR) to the quick-connect sampling port. The vacuum pumps
are capable of purging up to 5,000 mUmin. After purging, the following field equipment will be used for
the collection of air samples:

1. A Landtec portable GEM-500 unit will be used to field screen directly for the measurement of
percent Lower Explosion Limit (%LEL), Oxygen (02), Carbon Dioxide (C02), and Methane (C~).

This unit can also be used to measure BTU content, flowrate, and temperature.

2. A Photoionization Detection Unit (PID).will be used to field screen for total VOCs. The PID will be
calibrated with isobutylene and a zero gas to read a benzene equivalent.

Sample Analysis

The air in the monitoring wells will be evaluated twice per week during the duration of the pilot study.
The air in the monitoring wells will be evaluated in the manner described earlier.
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4.2.5 Evaluation ofLNAPL. Groundwater and Air

Objectives

The objectives of analyzing the LNAPL, groundwater and air sample collected during the pilot study are
to evaluate the potential of recycling/reusing the recovered product, determining the disposal options for
the recovered groundwater and evaluating the effectiveness of the remedial technology.

Equipment and Procedures

A sample of the LNAPL will be collected directly from the collection drum during the operation of the
skimmer. The groundwater and air samples will be obtained from the bioslurper effluent as it is being
discharged.

Sample Analysis

The LNAPL will be analyzed for YOAs, PCBs, TOX, total suspended solids, flash point, and BTU
content as described in Table 3-2.

The groundwater effluent will be analyzed for BTEX, TOX and TAL inorganics as described in Table
3-2.

Air samples will be evaluated for organics.

4.2.6 LNAPL and Water Leyel Measurements

Objective

Water level measurements and LNAPL thickness will be collected from six existing monitoring wells in
order to evaluate baseline groundwater conditions and evaluate the performance of the pilot study. In
addition, bail tests wi!! be conducted to estimate actual LNAPL thickness.

Locaiion and Frequency

LNAPL thickness and groundwater elevations will be measured from the six monitoring wells on a
weekly basis in conjunction with the weekly maintenance of the skimmer and bioslurping system.

Equipment and Procedures

Water level measurements of all monitoring wells will be taken according to the following method:

Check operation of the recording equipment above ground. Prior to opening the well, don personal
protective equipment as required.

Record all information specified below in a field log book.

Record the well number, depth to water, and total well depth. Water levels shall be taken from the
surveyed reference mark on the top edge of the inner well casing.
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Record water level to the nearest 0.01 foot.

Record the time and day of the measurement.

Bail tests to estimate the volume of free product ,will e conducted in accordance with FWENC and

NJDEP guidelines.

Measuring Devices

A Solinst Model 121 interface meter will be used to measure product thickness and groundwater levels.

All product thickness and groundwater level measurements will be made to the nearest 0.01' and

recorded in a Field Logbook. In measuring groundwater levels, there shall be a clearly-established

reference point of known elevation, which is nonnally identified by a painted mark at one point on the

upper edge of the inner well casing. The field notes recorded must clearly describe the reference used.

To be useful, the reference point should be tied in with an established USGS benchmark or other

properly surveyed elevation datum.

For accurate readings, the probe shall be lowered into the well. The electric tape is marked at the

measuring point where contact with the water surface was indicated. The distance from the mark to the

nearest tape band is measured using an engineer's folding rule or steel tape, and added to the band

reading to obtain the depth to water. Band spacing will be checked periodically and recorded in the

logbook.

Water level measurements will be compared from each round to develop a potentiometric map of the

shallow water table aquifer, as well as detennine any local anomalies in the groundwater flow pattern.

Analyses

Water level measurements will be converted to true elevations and interpreted as part of the pilot study

evaluation. Potentiometric maps will be developed, and the horizontal and vertical hydraulic gradients

will be established for the pilot study area.

4.3 DECONTAMINATION

The objective of this section is to provide the methodology for the proper decontamination procedures to

be used on chemical sampling and field analytical equipment.

In order to assure that chemical analysis results are reflective of the actual concentrations present at

sampling locations, chemical sampling and field analysis equipment must be properly decontaminated

prior to the field effort, during the sampling program (i.e. between sample points), and at the conclusion

of the sampling program. This will minimize the potential for cross-contamination between sample

points and the transfer of contamination off-site.

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

1. Potable water rinse.

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

4. Potable water rinse.

5. Rinse with 10% nitric acid solution

6. Distilled, deionized water rinse.

7. Methanol rinse.

8. Distilled, deionized water rinse.

9. Air dry.

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

Decontamination fluids containing nitric acid and methanol nnse solutions should be containerized
separately from rinse water consisting of water and soap only.
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5.0 QA/QC VERIFICATION OF FIELD SAMPLING AND PROCEDURES

FOR FIELD CHANGES AND CORRECTIVE ACTION

5.1 QAlQC FIELD AUDITS

Quality assurance and quality control during the sampling program will be perfonned by the Foster

Wheeler Environmental Field Operations Lead. The FOL will supervise all. sampling and documentation

and subcontractor operations to ensure that all activities are being perfonned in accordance with the

SAP. The FOL will report all findings to the Site Manager (SM).

5.2 FIELD CHANGES AND CORRECTIVE ACTIONS

The SM or his designee is responsible for all site activities. In this role, the SM is required at times to

adjust the field program to accommodate site-specific needs. When it becomes necessary to modify a

program, the responsible sampling personnel will notify the SM of the anticipated changes prior to

implementation. Changes will only be acted upon with the SM's concurrence. The SM will consult with

the Navy Technical Representative (NTR) ahead of time for major changes and receive hislher approval.

If changes are implemented that are subsequently detennined to be unacceptable, the actions taken

during the period of deviation will be evaluated to detennine the significance of any departure from

established program practices.

The changes in the program will be documented on a Field Change Request (FCR) Fonn, which will be"

signed by the FOL and the SM. A typical FCR Fonn used to document field changes is provided as

Figure 5-1. The FCRs for each change wilI be numbered sequentially starting with the number "01." A

copy of the FCR will be attached to the file copy of the SAP. The SM is responsible for controlling,

tracking, and implementing the identified changes.
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FIGURE 5-1

FIELD CHANGE REQUEST FORM

Project Name:

To:

Description:

Reason for Change:

Recommended Disposition:

Name of Requester

Disposition:

Name of Project Manager

NV/99·I66

Project No:

ILocation:

Signature of Requester

Signature

5-2

Field Change Request No.:

FCR-

IDate:

Date

Date
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