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1.2 BACKGROUND

1.2.1 Previous Sampling Events

The topography of the Navy Fuel Farm area is characterized as flat and gently sloping to the
.north-northwest. There is a slight downgrade at the north end of the facility which encourages
runoff to flow northeast.

Soil samples were first collected in the vicinity of the fuel farm in March 1989 as part of an
investigation to assess potential subsurface hydrocarbon contamination in areas planned for
future construction (Environmental Test Boring Investigation at the Navy Fuel Fann, EA
1989). At that time a total of 24 soil samples were collected from 18 borings installed around
Building 340. The samples were analyzed for benzene, toluene, ethylbenzene, and xylenes
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The general objectives of this CTO are twofold: firstly, the distribution of non-petroleum, oil,
and lubricant (POL) contamination at the site will be evaluated through soil and ground-water
sampling. The second objective is to design and install a full scale LNAPL recovery system
and operate it for a period of one year. The remedial system will consist of ground-water
depression and vacuum enhanced LNAPL recovery at three recovery wells. In addition, a
decision document will be prepared which justifies selection of this remedial action.

Under the Base Realignment and Closure (BRAC) multi-year Comprehensiye Long-Term
Environmental Action (CLEAN) Contract (Contract No. N62472-92-D-1296) Northern
Division, Naval Facilities Engineering Command, issued Contract Task Order (CTO) No.
0074, to EA Engineering, Science, and Technology (EA), to install and operate a light non­
aqueous phase liquid (LNAPL) recovery system for the fuel farm at the Naval Air Station Joint
Reserve Base. (NASJRB) , Willow Grove Pennsylvania. This implementation plan is being
prepared as generally specified by the Statement of Architect-Engineer Services dated 27 Feb
1997 (Appendix A).

The Navy Fuel Farm is located along the north side of Privet Road and immediately south of
the Pennsylvania Air National Guard (PAANG) portion of the Air Reserve Facility (ARF) at
NASJRB Willow Grove (Figure 1)..The Navy Fuel Farm is approximately 2 acres in area and
consists of three aboveground storage tanks, associated aboveground piping,and building Nos.
119 and 81. The Navy Fuel Farm and a portion of the adjoining property to the north,
occupied by PAANG (Buildings 345 and 340), constitute the area requiring remedial efforts.
A site map with recorded LNAPL thicknesses from the 28 September 1995 gauging event is
presented on Figure 2. Abutting the Navy Fuel Farm to the north are ARF Buildings 330,
340, and 345.

1. PROJECT. DESCRIPTION

1.1 INTRODUCTION AND OBJECTIVES
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Based on the results of the pilot study, the following conclusions were made:

• Because of the small radius of influence and low vapor recovery rates, SVE is
only marginally effective at the Navy Fuel Farm.

• Significant amounts of LNAPL remain at the Navy Fuel Farm. Recoyerable
amounts of LNAPL have been gauged in wells NFFW-1, NFFW-2R, NFFW-7,
NFFW-14, NFFW-16, and NFFW-20.

• The recommendation made, based on the pilot study, was to install two additional
recovery wells and expand the existing remedial system to conduct vacuum
enhanced LNAPL recovery these two new wells and the existing recovery well.
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• LNAPL recovery using vacuum-enhanced recovery was limited due to both high
and low ground-water table elevations resulting in the LNAPL/water interface
being either above or, below the level of the intake of the recovery pump during
portions of the periods that vacuum-enhanced recovery was tested. However,
when vapor-phase recovery 'of LNAPL is accounted for, vacuum-enhanced
recovery did increase the amount of petroleum hydrocarbons recovered.

• LNAPL occurrence is directly related to ground-water table elevation. During
periods of high ground-water table elevation, LNAPL is present in only a few
monitoring wells. During periods of low ground-water table elevation, the
occurrence of LNAPL increases, both in areal extent and in thickness of the
LNAPL layer observed in the monitoring wells.

• Based on a comparison of the analytical results from previous investigations to
the PADEP action levels, the remedial action objectives at the Navy Fuel Farm
should include source reduction through recovery of LNAPL and ground-water
remediation.

• Recovery of the LNAPL is limited by the hydrogeology of the site. In
particular, the LNAPL appears to be present in the fractures of the bedrock and
becomes isolated from the site wells during periods of high ground-water table
elevation. The ground-water table fluctuates seasonally and with rainfall events.

• LNAPL recovery using ground-water table depression without vacuum­
enhancement was an effective method of recovery. Automated skimming of
LNAPL was not an effective method of recovery.

Contract No. N62472-92-D-1296; CTO No. 0074
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LNAPL during the period. In addition, SVE tests Were conducted at several locations at the site
during periods ofboth high and low water table conditions to evaluate the effectiveness of this
technology.
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1.2.2 Previous Pilot Studies

Additional soil samples were collected and analyzed for BTEX in April 1991 during the
installation of 4 monitoring wells~ Only 1 of the 4 samples collected contained concentrations
of any analyte exceeding the PADEP action level. The sample collected from monitoring well
NFFW-8 contained a total xylene concentration of 290,000 ,.,.g/kg compared to the action level
of 5,000 ,.,.g/kg (Final Interim Repon on Investigations at the Navy Fuel Farm, EA 1991).

During the most recent, June 1993, sampling event 5 of the 13 ground-water samples collected
contained benzene concentrations in excess of the 5 ,.,.g/L PADEP action level with
concentrations ranging from 6 to 67 ,.,.g/L (Final Repon ofInterim Site Investigations, Navy
Fuel Farm, EA 1993). These wells were NFFW-5, 9, 11, 17, and 19. Benzene was the only
analyte to exceed the action level. During this event wells NFFW-1, 2R, 6, 7, 12, 13, 14, 16,
and 19 were not sampled due to the presence of LNAPL. The LNAPL present at the site has
been characterized as JP-4 aviation fuel.

A total of 36 ground-water samples were collected from selected monitoring wells on 5
occasions from June 1989 through June 1993. Of the 23 ground-water samples collected prior
to June 1993, 8 samples contained concentrations of benzene in excess of the 5 ,.,.g/L PADEP
action level with concentrations ranging from 10 to 990 ,.,.g/L. These wells were NFFW-1, 2
(two samples), 7 (two samples), 9, 13 and 16. None of the other analytes tested exceeded the .
guidance criteria. It should be noted that several existing wells were not sampled due to the
occurrence of LNAPL. .
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A pilot study was conducted by EA from March 1994 to October 1996 to evaluate the
effectiveness ofLNAPL recovery and soil vapor extraction (SVE) in reducing source
hydrocarbons at the Navy Fuel Farm. Initial operation included ground-water depression and
LNAPL recovery at well NFFW-2R; vacuum enhancement was added in August 1995. During
the pilot study approximately 1,513 gallons ofLNAPL and 1,435,392 gallons of ground water
were recovered from well NFFW-2R. Both passive and automated LNAPL skimming were also
evaluated during the pilot study; these technologies recovered approximately 86 gallons of

EA Engineering, Science, and Technology

(BTEX). None of the samples collected contained individual· BTEX components exceeding the
soil action levels as defined by the Commonwealth of Pennsylvania Department of
Environmental Protection (pADEP).· Also in 1989, as part of additional investigations at the
Navy Fuel Farm, 4 soil samples were collected during the installation of 3 monitoring wells
and one soil boring. The samples were analyzed for several volatile organic compounds
(VOC) and base neutral extractable compounds. Only 1 of the 4 samples collected ~ontained

VOC concentrations exceeding the PADEP action level. Methylene chloride and 2-butanone
(or methyl ethyl ketone [MEK]) were reported in the soil sample collected from monitoring
well NFFW-7. Methylene chloride was present at a concentration of 2,300 ,.,.g/kg and the
action level is 500 ,.,.g/kg. The concentration of 2-butanone was 88 ,.,.g/kg and the action level
is 50 ,.,.g/kg.
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CTO Manager-Mr. Carl Reitenbach P.E.

Senior Technical Reviewer (General Engineering)-Mr. David Santoro, P.E., L.S.

Project Engineer-Mr. Brian Stempowski

Figure 2-1 shows the Project Organization for executing this CTO. Following are summaries
of pertinent qualifications of the key personnel listed.
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Mr. Reitenbach is an environmental engineer and project manager with more than 12 years of
experience in environmental investigations, remediation system design and construction, and
system operation at industrial and federal facilities, including 10 years experience in .
remediation of underground storage tank sites. Mr. Reitenbach has a well-developed
experience base of design and operation of remedial systems including LNAPL recovery and
ground-water treatment. Mr. Reitenbach's project management experience includes more than
three years of managing investigations, treatment system design, installation and operations
and maintenance for previous pilot studies conducted for the Department of the Navy at
NASJRB Willow Grove.

2.1 KEY PERSONNEL

EA Engineering, Science, and Technology

Mr. Stempowski has more than 5 years experience in environmental engineering and remedial
design and construction. His experience includes construction oversight, inspection and
design, permitting, and operation. This includes management of several large-scale ground­
water, LNAPL recovery, and soil vapor extraction (SVE) system design, installation, and
prove-out projects throughout the United ·States. Mr. Stempowski was project engineer for the
previous pilot studies conducted by EA at NASJRB Willow Grove for the Department of the
Navy.

Mr. Santoro is EA's Chief Engineer responsible for Quality Control and Senior Technical
Review for civil, environmental, and process-related projects. He has participated as Chief
Engineer or Principle-in-Charge for more than 100 Phase I and Phase II s.uperfund
Investigations; four major state-funded Superfund projects; a number of remedial
investigations/feasibility studies (RIIFS) for Corps of Engineers/EPA; more than 80 subsurface
petroleum assessment projects; more than 30 remedial designs for UST projects; DERA
investigations of abandoned NIKE missile sites; remedial designs for the Omaha District;
remedial designs for the Navy SPCC Mechanicsburg; design permitting and operations
assistance for solid waste management facilities; leachate handling and treatment systems;
technical review of design and reports by others; and monitoring activities. Projects which
have been completed for federal entities include: U.S. Air Force, U.S. Army Corps of
Engineers, U.S. Navy, and the National Institute of Health.

2. PROJECT ORGANIZATION AND RESPONSmILITIES
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2.2 QUALITY CONTROL

~A I s primary means of building in quality at the inception of each project is through the use of
the quality program EA has established for project planning and deliverables. EA I s quality
control program that applies to CTOs is fully described in the Program Quality Management
Plan.

The CTO Manager, Senior Technical Reviewer, and Program Manager will approve the
various deliverables as shown in the Project Deliverables Schedule (Appendix B). This
process will involve review of deliverables against the CTO and approved Implementation
Plan. T,his review will be done by experienced personnel independent of the day-to-day
project work.

Mr. Morekas has over 25 years experience with programs and projects related to Federal and
State legislation, regulations, and programs to control hazardous and toxic waste. He has held
management positions with U.S. EPA and the State of Maryland. He has managed and
directed professional, technical, and administrative personnel, including engineers and
scientists engaged in a wide variety of environmental and engineering projects. As Program
Manager, he is responsible for managing, directing, and overseeing the Program Management
Office (PMO) staff; directing the preparation of cost and performance reports; reviewing status
reports of all projects; and recommending corrective actions where necessary.
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3.1.3 Health and Safety Plan

3.1.1 Field Sampling Plan

3.1 SAMPLING AND ANALYSIS PLAN (TASK 1)

3.1.2 Quality Assurance Project Plan
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Prior to the implementation ofthe field sampling, a Sampling and Analysis Plan shall be prepared.
The sampling and analysis plan shall be one document and consist of a Field Sampling Plan,
Quality Assurance Project Plan, and a Health and Safety Plan.

The following represents the scope ofwork under CTO No. 0074.

The scope ofwork for this CTO will be performed in two primary tasks: 1) conduct soil and
ground-water sampling to further assess the potential presence ofnon-petroleum constituents,
and 2) to install a full scale vacuum enhanced LNAPL recovery system at the Navy Fuel Farm.
For scheduling purposes, EA assumes that t~ese two primary tasks will be conducted
concurrently.

The field sampling plan shall provide detailed information and procedures for the collection of
analytical samples at the Navy Fuel Farm. The field sampling plan shall consist of an introduction,
background site history and description of the sampling to be performed. The document shall also
include discussion and rationale for the number and location of samples to be collected and types
of analysis to be performed. Detailed discussions ofsampling procedures, sample designation,
sample documentation, equipment decontamination, and investigative derived waste shall also be
included.

A Quality Assurance Project Plan (QAPP) shall be prepared as part of the Sampling and Analysis
plan and shall serve as a controlling mechanism during field sampling and laboratory activities to
ensure the data collected are valid, comparable, reliable and legally defensible. The QAPP shall
outline the organization, objectives, and all Quality Assurance/Quality Control (QNQC) activities
which will ensure achievement ofdesired data quality goals. Specific sections of the QAPP shall
include: quality assurance objectives for measurement data; sampling procedures; sample custody;
calibration procedures; analytical procedures; data collection and verification; internal quality
control checks and frequency; preventive maintenance; corrective action; and quality assurance
reported to management.

In order to provide a means ofensuring the safety and well being of project staff, EA shall
develop a health and safety plan specifically for the tasks included in this CTO. This document is
an essential component to the sampling, construction, monitoring and maintenance phases
associated with implementation of the full scale remedial system. The elements of health and

EA Engineering, Science, and Technology

3. SCOPE AND TECHNICAL APPROACH
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3.1.4 Deliverables

3.2.1 Deliverables

3.2 IMPLEMENT SAMPLlNG AND ANALYSIS PLAN (TASK 2)

3.2.2 Assumptions
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• Generated purge water will be treated by activated carbon adsorbtion and
discharged to the sanuitary sewer.

• Analytical data will receive third party validation.

• Ten monitoring wells will be sampled for voe by Method SW-8468260.
Ground-water samples shall be collected using slow-pumping methodology. One
ground-water sample shall be collected (if encountered) from a direct push
sampling location that will be installed in close proximity to former monitoring
well NFFW-11, which was destroyed during hanger construction activities.

• Ten soil borings shall be installed by direct push methods. One sample shall be
collected from each boring and analyzed for voe by Method SW-846 8260.

Upon review, comment, and approval of the Sampling and Analysis Plan, soil and ground-water
samples will be collected. Based on discussions held at the 11 March 1997 scope clarification
meeting held at NASJRB Willow Grove, it was mutually decided between EA and the Navy that
10 direct push soil borings will be installed and that 10 monitoring wells in the source area and
down gradient shall be analyzed. An additional round ofground-water sampling shall be
conducted following one year of remedial system operation. Analytical laboratory results of these
sampling events shall require third party data v.alidation.

A Sampling and Analysis Summary Report shall be prepared and will present a summary of
sampling procedures, analytical results and results of data validation. A rough draft of the
Sampling and Analysis Summary Report shall be submitted to the Navy for review prior to
submission ofa draft document to the regulatory community. Written responses to review
comments shall be incorporated into the draft and final submissions,

A Rough Draft of the Sampling and Analysis Plan shall be submitted to the Navy fqr review prior
to submission of a draft document to the regulatory community. Written response's to review
comments shall be incorporated and included as an appendix in the draft and final submissions.

safety to be addressed in the plan include minimum site worker training requirements, physical and
chemical hazard identification, monitoring requirements, and first aid/emergency procedures..

EA Engineering, Science, and Technology
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3.3 REMEDIAL DECISION DOCUMENT (TASK 3)

3.4 REMEDIAL ACTION ENGINEERING WORK PLAN, (TASK 4)

3.5 REMEDIAL SYSTEM INSTALLATION AND START-UP (TASK 5) AND
OPERATION AND MAINTENANCE (TASK 6)

A draft of the Remedial Action Engineering Work Plan shall be submitted to the Navy for review.
Write responses to review comments shall be incorporated into the final submission.
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The installation of the remedial system will be performed by EA and its subcontractors. EA will
be responsible for the supervision of its subcontractors. The system installation is anticipated to
be completed in approximately four weeks.

Upon Navy review and acceptance ofthe Remedial Action Engineering Work Plan, EA shall
install the remedial system. The remedial system shall consist ofground-water, soil vapor, and
LNAPL extraction components.

• Generation of soil cuttings shall be minimal. Cuttings that are created will be
spread on-site

A rough draft of the Remedial Decision Document shall be submitted to the Navy for review prior
to submission ofa draft document to the regulatory community. Written responses to review
comments shall be incorporated and included as an appendix in the draft and final submissions.

EA shall prepare a Remedial Action Engineering Work Plan for the LNAPL recovery system
expansion based on results of the pilot study and the sampling and analysis performed under this
eTO. The engineering work plan shall act as the governing document for the system installation
and will be considered the "design" document. The engineering work plan shall clearly describe
methods, materials, and testing of all equipment and installations to be accomplished as part of
this CTO, including the following: scope ofwork; site plans with pertinent existing features,
structures, utilities, etc.; proposed system manufacturing data and materials of construction;
quality assurance/quality control plan; erosion controls, ifnecessary; preliminary engineering
design data; preliminary engineering design drawings; proposed submittal register; and proposed
project schedule. .

EA shan prepare a remedial decision document prior to development of the remedial action work
plan. This decision document shall consist ofan evaluation of the site and include the purpose of
the remedial system, site conditions and background, threats to public'health and environment,
costs evaluation ofvariou.s proposed remedial actions, and a cost evaluation of other remedial
technologies as applicable to the Navy Fuel Farm Site.

EA Engineering, Science, and Technology
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3.5.2 Extended Monitoring Period

3.5.3 Operations and Maintenance Manual

Upon conclusion of the one-year operational period ground-water samples will be collected from
the same monitoring wells as prior to the operation of the remedial system, as discussed in Section
3.2.

Monthly system analytical samples shall be collected from before the first carbon vessel, between
the carbon vessels, and after the second carbon vessel to assess carbon loading. These samples
shall be analyzed for BTEX by Method SW-846 8020. Data validation will not be performed on
these samples.
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Simultaneous with equipment installation and development of as-built drawings, a comprehensive
Operations and Maintenance (O&M) Manual will be prepared. The O&M Manual will include
vendor specific cut-sheets detailing materials of construction, specifications, operating
instructions, maintenance procedures,and trouble shooting recommendations. Electronic (Auto­
CADD) files ofas-builts will also be provided. Supporting vendor information and summary text
and tables defining routine monitoring, maintenance, and data recording requirements will be
included. The manual will also serve as a manual for the field technician during the start­
~p/prove-ou~ and extended monitoring phase of the pilot study.

Following satisfactory performance as exhibited during the start-up/prove-out period, an extended
(12 month) monitoring period will be implemented. On a bi-monthly (twice per month) basis an
EA technician shall visit the site to verify proper equipment operation, record ground-water flow
(instantaneous and cumulative), volume ofLNAPL recovered, gauge recovery wells, gauge
monitoring wells (monthly), and perform routine system maintenance.

FolloWing the installation of the remedial system, a 5-day system start-up/prove-out period will be
performed to monitor system operation and to make adjustments as r~quired to optimize
performance. During the start-up/prove-out period, an EA technician and engineer shall be on-
site daily. -

The remedial system will be equipped with an auto-dialer that will notify EA in the event that the
system shuts down. An EA technician shall visit the site in the event of a system shutdown to
restart the system. Labor costs were developed assuming that the technician would visit the site
once every two months for these unexpected visits. An EA engineer shall also visit the site once
every three months to evaluate system performance.

EA Engineering, Science, and Technology

3.5.1 System Start-UpIProve-Out Period
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Excavation

3.5.5 Assumptions

Recovery Well Installation

• The wells shall be installed to a depth of approximately 40 ft below grade and shall
contain 30ft of screen.

Project: 296.0074
Revision: DRAFT
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• Installed process piping from the remedial system to the recovery wells will be
bedded in and backfilled with a layer of sand prior to backfilling with existing soil.

• All utilities will be marked out by Navy personnel and all areas requiring
excavation will not require relocation ofexisting utilities.

• Labor, equipment usage, and per diem costs were developed based on one
geologist and one technician on-site for three days.

• No waste will require off-site disposal. Extracted ground-water (from installation .
and development) shall be treated using the existing pilot system. Soil cuttings
shall be spread on-site.

• Soil samples or rock cores will not be collected during recovery well installation
due to their close proximity to existing wells.

• Two additional 8" recovery wells shall be installed. The new recovery wells will
be located close to existing NFFW-14 and NFFW-16, respectively.

The following assumptions were used in the development ofbudgets for the following
construction tasks:

A final system performance report shall be submitted in draft and final form to summarize one
year of system operation. Information to be contained in this report includes monitoring and
gauging data collected during the first year of the extended monitoring period. A comparison of
ground-water analytical results from before and after system operation will be presented along
with recommendations for improving system performance. Anticipated annual costs for the
maintenance· of the existing system will also be presented.

Monthly system performance reports shall be prepared to summarize the operation and
performance of the remedial syste~ for each monthly period. Information to be contained in this
report shall include monitoring data collected as part of the bi-monthly O&M visits.

EA Engineering, Science, and Technology

3.5.4 Summary Reports
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Ground-Water Extraction System

Building Installation

• The ~ischarge line to the, sanitary sewer will be backfilled with native soil.

• All excavations will be backfilled with existing soil. Remaining soil will be spread
on-site.

Project: 296.0074
Revision: DRAFT
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• Labor, equipment usage, and per diem costs were developed based on one
engineer, one equipment operator, and one technician on-site for five days.

• Treated ground-water shall be discharged to the NASJRB Willow Grove sanitary
sewer system. A new 6-inch PVC discharge line from the treatment system to the
sanitary sewer shall be installed below ground.

• Extracted ground-water will be treated using two 1,0001b granular activated
carbon (GAC) vessels configured in series. The carbon vessels will be capable of
treating a ground-water flow rate of45 gpm.

• Three new variable speed ground-water pumps will be installed. The variable
speed drives will be integrated with submersible pressure transducers to regulate
the water level in the well. Additional pressure, sensors 'will be installed in each
well to compensate for the applied vacuum.

• Ground-water shall be extracted from the two new recovery wells and the existing
recovery well NFFW-2R.

• The building shall be installed on a concrete pad, similar to the existing pilot
system.

• The ground-water treatment building is not considered a hazardous location
according to the National Electric Code.

• Labor, equipment usage, and per diem costs were developed based on one
engineer, on~ equipment operator, and one technici~ on-site for five days.

• All disturbed areas shall be re-graded and re-seeded. Disturbed asphalt areas will
be also be patch~d with asphalt.

• The GAC vessels will be installed in a new, heated, lighted, building located next
to the existing pilot system. All ground-water pump controls will be located in the
new building. .

Contract No. N62472~92-D-1296; CTO No. 0074

EA Engineering, Science, and Technology
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Electrical and Controls

• Three new LNAPL recovery pumps shall be purchased.

• Air discharges will be regulated under existing air permits.

• Disposal ofup to 2,000 gallons ofrecovered LNAPL has been included.

Project: 296.0074
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• Existing LNAPL recovery pumps are not practical for the wells with ground-water
depression due to size constraints.

• All recovered LNAPL will be stored in the existing above ground storage tank:. ,
Each well shall be equipped with an LNAPL flow meter to monitor product
recovery from each individual well. The tank: will be equipped with a high-level
alarm that will tum the pumps off in the event that the tank: is full.

• The existing electrical supply is sufficient for the proposed system operation.

• Labor, equipment usage, and per diem costs are included in the ground-water
system installation.

• Labor, equipment usage, and per diem costs are included in the ground-water
system installation.

• The thermal oxidizer is currently rented. The thermal oxidizer shall be purchased
and retrofitted with a heat exchanger to save in supplemental fuel costs.

• All product lines will be double contained and installed below-ground.

• Labor, equipment usage, and per diem costs were developed based on one
engineer, one equipment operator, and one technician on-site for five days.

• Offgas will be treated using the existing thermal oxidizer.

• The existing vacuum blower will be utilized and will remain in the existing
building.

• Two carbon changeouts (including disposal) ofup to 2,000 lbs. each are also
included.

Contract No. N62472-92-D-1296; CTO No. 0074

Vapor Extraction System

LNAPL Recovery

EA Engineering, Science, and Technology
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A phone line will be provided to the system by NASJRB Willow Grove.

System Installation

3.6 REGULATORY SUPPORT MEETINGS (TASK 7)

Project: 296.0074
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• An optional Supervisory Control and Data Acquisition (SCADA) system has been
included. The SCADA system will provide for the end user to view system status,
monitor system performance, and respond to system alarms. The data outputs for
the system shall include total ground-water treated, individual depth to water in all
three recovery wells, and individual applied vacuum in all three recovery wells.
The system shall be supported by lonics GENESIS computer software that is
currently used by Northern Division at other sites.

• An electrical subcontractor shall be utilized for the electrical installation. EA
personnel shall assist in the installation of the control panels and below-ground
electrical conduit.

• It is assumed that all required equipment and materials will be received within a
period of 5 weeks or less from the time oforder.

• System installation will consist of installation of the vacuum wellhead assemblies
and integration ofthe separate components.

• Existing controls for the thermal oxidizer and vacuum system shall be integrated
with the new control panel.

• The system will be equipped with an ~arm dial-out that will notify EA (or others)
that the system has shu~ down.

• Labor, equipment usage, and per diem costs were developed based on one
engineer, one equipment operator, and one technician on-site for five days.

• Labor, equipment usage, and per diem costs were developed based on one .
engineer, one equipment operator, and one technician on-site for five days.

Contract No. N62472-92-D-1296; CTO No. 0074

As requested by Northern Division, EA will attend a total offive meetings. It is assumed that
meetings may include meetings with the regulatory community, the RAB, and Northern Division
and that all meetings will be conducted in the greater Philadelphia area. All meetings will be
attended by the CTa Manager, and at least four meetings will be attended by the Project
Engineer.

EA Engineering, Science, and Technology

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



This task covers the cost associated with the CTa Manager responsibilities to coordinate/consult
with the Navy, regulators, EA BRAC Program Managers, the EA project team members and
subcontractors to ensure the successful completion of the project within the prescribed time and
budgetary constraints. Under this task, the CTa Manager will carry out activities described
below.
• Conduct project tracking (cost and schedule), prepare monthly reports, and manage client

requests.
• Coordinate with the Navy Remedial Project Manager, the Navy Remedial Technical

Manager, and Design Technical Representatives.
• Coordinate with the EA Program and Deputy Program Managers, with other EA project

team members and EA subcontractors.
• Coordinate and interact with regulatory agencies and others designated by the Navy.
• Provide ad-hoc consultation services to the Navy as requested.

I
I
I
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3.7 PROJECT MANAGEMENT (TASK 8)

ASSUMPTION:
1. The project begins in April 1997 and is completed in November 1998.

Contract No. N62472-92-D-1296; CTO No. 0074
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4.2 DISTRIBUTION OF DELIVERABLES

The distribution of deliverables will be as set forth by Section 3.1 of the Distribution Schedule
shown in the Statement-of-Services in Appendix A.

EA assumes that the activities associated with the sampling tasks and remedial system tasks will be .
performed concurrently.

Based on the design milestone schedule in eTO 0074 dated 06 March 1997, the schedule shown
on Table 4-1 is proposed for the full scale LNAPL recovery system at the NAS Willow Grove
Fuel Farm. The proposed schedule assumes timely review of work plans and acquiring regulatory
approval for permits necessary to in,stall and operate the pilot system.

Project: 296.0074
Revision: DRAFf
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4.1 SCHEDULE

4. SCHEDULE AND DISTRIBUTION OF DELIVERABLES

EA Engineering, Science, and Technology
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TABLE 4-1 PROJECT SCHEDULE FOR FULL SCALE LNAPL RECOVERY SYSTEM AT
THE NASJRB WILLOW GROVE NAVAL FUEL FARM

I Project Task I Date I
Scoping Meeting 11 Mar 97 (Completed)

Submit Proposal 26 Mar 97

Definitization Modification Issued 7 Apr 97

Sampling and Analysis Plan - Rough Draft 17 Apr 97

Sampling and Analysis Plan - Draft 09 May 97

Sampling and Analysis Plan - Final 20 Jun 97

Sampling and Analysis Field Work Starts 07 July 97

Sampling and Analysis Field Work Complete 07 Sep 97

Sampling and Analysis Final Report - Rough Draft 01 Dec 97

Sampling and Analysis Final Report - Draft 15 Jan 97

Sampling and Analysis Final Report - Final 27 Mar 98

Remedial Decision Document - Rough Draft 14 Apr 97

Remedial Decision Document - Draft 30 Apr 97

Remedial Decision Document - Final 6 May 97

Installation Work Plan - Draft 30 Apr 97

Installation Work Plan - Final 13 Jun 97

Installation Start 07 Jul97

Installation Complete 15 Aug 97

System O&M Sep 97 - Aug 98

O&M Manual - Draft 11 Aug 97

O&M Manual - Final 21 Nov 97

I
I
I
I
I
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6. SUBCONTRACTING

Laboratory analytical costs are based on comparative pricing obtained from three laboratories.

• Project Effort Detail Reports-identify month to date and period to
date effort vs. budgeted effort.

• 75 percent Complete Reports-:-identify actual vs. budget variances
for projects 75 percent or more complete.

Project: 296.0074
Revision: DRAFT

Page 5-1
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EA Engineering, Science, and Technology

• Project Profitability Reports-identify revenue and cost categories
with emphasis on actual vs. goal profitability measures.

• Project Performance Reports-summarize cost, marked-up costs, and
revenue; also identify goal and actual profitability measures and
receivables balances.

,
Purchases anticipated in association with this task order include, ground-water pumps, LNAPL
pumps, two 1,000 Ib GAC vessels, thermal oxidizer with a heat exchanger, and other material
purchases made in support of the full scale remedial system installation.

Any significant purchase will be formally competed and price justified, and all items
purchased will receive price analysis and documentation. Further details on cost control and
accounting are given in Section 3.6 Cost Accounting of the Program Management Plan.

EA maintains a computerized integrated database management, accounting, project cost, and
billing system. EA' s project accounting/reporting systems comply with Government Cost
Accounting Standards (CAS). Standard project reports from EA' s Project Accounting System that
will be used regularly by the CTa Manager, Program Management Office staff, and Finance and
Administration staff include:

5. CASH FLOW SCHEDULE AND COST CONTROL PROCEDURES

Contract No. N62472-92-D-1296; CTO No. 0074

EA proposes to subcontract soil borings, well installation, electrical work, surveying, and
excavation to businesses located in the vicinity of NAS Willow Grove. Subcontractor costs
from past work orders conducted at NASJRB Willow Grove and other locations were used as
the basis of EA' s cost estimate for these tasks.
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LABOR

Subtotal

Subtotal

G&A 10.57%

25-Mar-97
Page 1 of 9

94,906.00

1,382.00

83,934.00

83,934.00

4,197.00

75,910.00

8,024.00

525,826.00

0.00
0.00

75,910.00

88,131.00

399,880.00

378,145.00

37,815.00

437,695.00

352,311.00

37,239.00

389,550.00

10,330.00

142,442.00

209,869.00

96,288.00

113,581.00

1'22,718.00
67.00

19,657.00

Subtotal Labor, ODCs. and Internal Lab

Subtotal Labor

Subtotal Expenses

Subtotal Subcontractor Costs

AWARD FEE BASE

TOTAL PROJECT ESTIMATE

AWARD FEE 10%

LABOR &ODCs

INTERNAL LAB

XOH 117.96%

LABOR- PMO

LABOR COST

EXPENSES
ODCs
ODCs-PMO
Travel

TOTAL EA COST AND FEE

SUBCONTRACTOR COSTS
Team Subcontractors
External Laboratory
Other Specialty Subcontractors

G&A 10.57%

AWARD FEE BASE

TOTAL SUBCONTRACTOR COST AND FEE

AWARD FEE 5%

EA ENGINEERING, SCIENCE, AND TECHNOLOGY, INC.
Contrad No. N62472-92-D-1296
CTO No.: 0074; IMPLEMENTATION P,LAN
Project Tit! : REMEDIAL ACTION
Project Location: NASJRB WILLOW GROVE
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EA ENGINEERING, SCIENCE, AND TECHNOLOGY, INC.
Contract No. N62472-92-D-1296
CTO No.: 0074; IMPLEMENTATION PLAN
Project Title: REMEDIAL ACTION
Project Location: NASJRB WILLOW GROVE

INSTALLATION OF OPTIONAL SCADA SYSTEM

LABOR

LABOR- PMO
'. '

Subtotal Labor

X OH 117.96%

LABOR COST

EXPENSES
ODCs
ODCs- PMO
Travel

Subtotal Expenses

LABOR & ODCs

G&A 10.57%

Subtotal

INTERNAL LAB

Subtotal Labor, ODCs. and Internal Lab

AWARD FEE BASE

AWARD FEE 10%

TOTAL EA COST AND FEE

SUBCONTRACTOR COSTS
Other Specialty Subcontractors

Subtotal Subcontractor Costs

G&A 10.57%
Subtotal

AWARD FEE 5%

TOTAL SUBCONTRACTOR COST AND FEE

TOTAL PROJECT ESTIMATE WITH OPTIONAL ITEM
LESS OPTIONAL ITEM
TOTAL PROJECT ESTIMATE WITHOUT OPTIONAL ITEM

25-Mar-97
Page 1A of9

0.00

0.00

0.00

0.00

0.00

0.00
0.00
0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

16,300.00

16,300.00

1,723.00
18,023.00

901.00

18,924.00

525,826.00
18,924.00

506,902.00

F:1296OO74\1PlANICOSTS.EXlTOTAl674.WB2
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EA ENGINEERING, SCIENCE, AND TECHNOLOGY, INC.

Contract No. N62472-92-D-1296

CTO No.: 0074; IMPLEMENTATION PLAN

Project Title: REMEDIAL ACTION

Project Location: NASJRB WILLOW GROVE

LEVEL OF EFFORT· PMO

25-Mar-97

Page 2 of9

EA

TOTAL DIRECT LABOR COST:

Contract Subcontr.

Admin. Clerical Admin. TOTAL

Tasks (0097) CA T3 SCA 0

1. CTO Administration 15.6 15.6

2. Invoice Review 4 4

3. Procurement 4 10 14

4. Subcontract Administration 11.5 11.5

5. Subcontract Invoice 2 2

6. Lab Suooort 0

7. Subcontract Close-out 0

8.0CI 2.5 2.5

9. Rate Offender Trackina 1.5 1.5

10. ProaramIDocument Maintenance! 0

Database Manaaement 0

11. Administration SUDoort 10 10

27.6 10 23.5 61.1

Labor Rates: $27.94 $16.02 $24.64

Direct Costs: $n1.14 $160.20 $579.04

CTO

$1 ,510.38 ~

Tel.

Packa e

1. Procurement

EA

Tasks 009I
I
I
I
I
I

I
I

I,
2. Subcontract

3. G&A

4.CTO 3
3

3
3 o 1 0 o o

I
I·'

. Unit Rates:

Direct Costs:

$6.00

$18.00

$2.00

$6.00

$60.00

$0.00

$42.50 $7.50

$42.50 $0.00

TOTAL OTHER DIRECT COST:

$57.00

$0.00

$19.00

$0.00

$66.50 I

I
I
I
I
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EA ENGINEERING, SClENCE, AND TECHNOlOGY, INC.
Contlact No. N624n-92"()'1296

CTO No.: 0074; IMPlEMENTATlON PLAN
Project TIlle: REMEDIAl ACT10N

Project Location: NASJRB WlUOW GROVE

LABOR EFFORT

2S-Mar-97

ENGINEERING SERVICES: Page 3 of 9

I 55,979.79) \IS. E: IS/.;

Taak 1: sampling and Analyala Plan (4100) senior CTO EnvIron CADD Wold
Review Manaoer SCientist SCientist SCIentist Chemist Ooarator PToc:essor Clerk:al TOTALS

ActMtIes P5 P3 P3 P2 P1 P3 T3 T2 T2
Review exIstIno information 1 0 4 4 9
Pranara Ronnh Drall Plan 8 16 0 60' 40 12 16 12 2 166
PraDara Drall oar Haw comments 2 6 0 20 20 8 8 8 2 n
Prenara Final Plan oar ""'ulatoB comments 1 5 0 16 8 4 4 4 2 44

Total Hours: 11 28 0 100 72 24 28 22 6 291
Labor Rates: $48.13 $25.58 525.58 $21.49 $18.24 $25.58 $16.02 $12.62 $12.62

Direct Coa1II: 5529.43 5716.24 $0.00 $2149.00 $1169.28 5613.92 $448.58 $277.64 $75.n

SUBTOTAL:

Task 2: Implemem sampling Plan (4220) senior CTO Field CADD Wold

Review Manaoer SCIentist SCientist SCientist Technician Ooars1or Processor Clerk:al TOTALS

ActlvItIes P5 P3 P5 P2 PI T3 T3 T2 T2
Subtask 2a Collect samoles :

Collect sol aamDI... 4 0 2 0 20 0 0 0 26
Collect oround-water aamoles 12 eventsl 18 0 10 0 160 0 0 0 188

Subtask2b Validate Data :

Assemble Inlormatlon and r_ reDOrt "2 3 12 9 25

Subtask2c PreDare AnalYtical Summary ReDOrt

PreDare Rouoh Drall ReDOrt 4 17 80 40 16 12 3 1n
PraDare Drall ReDOrt oar Navy comments 2 8 40 20 8 8 2 86
PreDare Final ReDOrt Der raoulalors comments 4 5 20 10 6 2 2 49

Total Hours: 12 55 0 164 78 180 30 20 7 546
Labor Rates: $48.13 525.58 $48.13 $21.49 $16.24 $16.02 $16.02 $12.62 " $12.62

Direct Coa1II: 55n.58 $1406.90 $0.00 $3 524.36 $1266.n $2 883.60 5480.60 5252.40 $68.34

v'> l-/()

\li- ?,(,1.

°e

SUBTOTAL: 1 $10,480.48 1 J~. '$ 9 cl l.. 01'-

Taak 3: Prepare Remedial Decision Documenl (3720) senior CTO Field CADD Wold
R_ ManaDer SCientist SCientist SCientist Technician Ooeralor Processor ClerICal TOTALS

ActMtIes P5 P3 P5 P2 PI T3 T3 T2 T2
PreDare Remedial Decision Document

PreDare Rouoh Drall ReDOrt 3 8 40 20 8 4 2 85
PreDare Drall ReDOrt oar Naw comments 2 4 20 10 4 2 1 43
PreDare Final ReDOrt Der reoulalors comments 1 3 16 8 2 1 3 34

Total Hours: 6 15 0 76 38 0 14 7 6 162

Labor Rates: $48.13 525.58 548.13 $21.49 $18.24 $16.02 $16.02 $12.62 $12.62

DIrect Coa1II: $288.78 $383.70 $0.00 $1633.24 5617.12 $0.00 $224.28 $68.34 $75.n

SUBTOTAL':

Task 4: Prepare Remedial ActIon Work Plan (4300) senior CTO CADD Wold

Review Manaoer Enalneer Enalneer Enolneer Enolneer Ooeralor Processor Clerk:al TOTALS

I ActMtIes P5 P3 P4 P2 P1 P3 T3 T2 T2
IPreDare Drall ReDOrt 8 41 20 120 120 20 80 6 417

PreDare Final ReDOrt oar Naw comments 2 14 10 50 40 20 4 140

Total Hours: 10 55 30 170 160 20 100 0 12 557

Labor Rates: $48.13 525.58 $32.32 521.49 $18.24 $25.58 $18.02 $12.62 $12.62

DlrectCosb: $481.30 $1406.90 $969.60 $3653.30 $2598.40 5511.60 $1602.00 $0.00 '$151.44

SUBTOTAL:

""S. 1"../0

1 $3,311.181 v~. tl<iS z, 9

[ $11,374.54 I

0"-

TOTAL THIS PAGE: I . $31.145.99J

f:\2l8OO7C\lPlAN'ICOSTS_EX"tCOSTS_'4.W82



-- -, - - (- - -\ .. - ,- - - - - - ,-, - -
EA ENGINEERING, SCIENCE, AND TECHNOLOOY, INC,
Contract No, N624n-92-D-I296
CTO No,: 0074; IMPLEMENTAllON PLAN

Project TItle: REMEDIAL ACTION

Project Location: NASJRB WILLOW GROVE

LABOR EFFORT

~Mar-97

Page 4 019

Task~: Imdallallon at Remedial Sys1am (MOO) senior CTO Equipment
R_ Manaaer Enalneer Enalneer Enalneer OoeralDr Technician Geolaals1 Cler1ca1 TOTALS

ActMUes P5 P3 P4 P2 PI P3 T3 P2 1'2
MobUlzallanlEaulpment Procurement 10 10 32 40 10 t02
ReexMlry Well Imdallallan 8 8 40 40 96
Dlscharoe and Svstem Trenchlna 20 60 60 60 200
BulldlllJllnstaliallan 18 60 60 60 198
ElectrleallCantrollnstaliallan 18 60 ,60 60 198
Svstem Installallan 24 10 60 40 80 80 314
Svstem Start-uo 14 10 60 60 144

Total HaUI1l: 0 112 30 360 80 260 360 40 10 1252
Labor Rates: 548,13 $25,M $32,32 $21-49 $16,24 $25,M $16,02 $21-49 $12,62

Direct Co8tlI: SO,OO $2 864,96 $969,60 $7736,40 $1299,20 $6~,80 $5 767,20 $859,60 $126,20

SUBTOTAL:

Task 6: Operallan and Maintenance (nCO) senior CTO CADD Word
R_ Manaaer Enalnee, Enalnee' Enalnee' Technician Ooera1llr Processo, CIer1ca1 TOTALS

ActMUes P5 P3 P4 P2 PI T3 T3 1'2 1'2
Bimonthly O&M Site IIIsIts 33 288 321

Othe' Site V1s1tll 10 40 60 110

Operallan and Maintenance Manual lOran. 8 29 40 100 80 20 16 4 297
Ooerallan and Maintenance ManuallFlnall 4 10 8 40 20 10 8 4 104

Monthly RePOr!lI 12 22 50 48 48 24 204
Final Report IDranl 4 28 10 120 80 20 16 4 282

Final Reaart IFlnal 2 14 ~ 60 40 10 8 4 143

Total Houl1l: 30 146 63 4tO 268 348 60 96 40 1461

Labor Rates: 548,13 $25,M $32,32 $21,49 $16,24 $16,02 I $16,02 _ $12,62 $12,62

Direct Co8tlI: $1443,90 $3734-68 $2 036,16 $8 810,90 54 352,32 $5 ~7U6 I $961,20 $1211,~2 $504,80

[ $26,273,96 I

SUBTOTAL: I $28,630,44J

Task 7: Mee~ngsITra""l (9300) senior CTO GIS CADD Word
R_ Manaaer Enalnee, Enalnee' Enalnee, Ooeratar Ooeratll, Processo, CIer1ca1 TOTALS

I ActMUes P5 P3 P4 P2 PI P3 T3 1'2 1'2
IM~nasITra",,1 10 50 40 10 110.

Total Hours: 10 50 0 40 0 0 0 0 10 110

Labor Rates: 548.13 $25.M $32.32 $21.49 $16.24 $25.M $16.02 SI2.62 $12.62

Direct Costs: $481.30 $1279.00 SO.OO $859.60 SO.OO SO.OO SO.OO SO,OO $126.20

11>_ 130

SUBTOTAL :

Task 8: Project Management (9 t 30) senlo, CTO GIS Word CADD
R_ Manaoe, Enolnee, Enolnee' Operator Processor Operator Cler1ca1 TOTALS

I AclMtles P5 P3 P4 P2 P3 1'2 T3 1'2
Iprolect Manaaemenl 155 48 32 15 250

Total Haurs: 0 155 48 0 0 32 0 1~ 250
Labor Rates: . $48.13 $25.M $32.32 $21.49 $25.M $12.62 $16.02 $12.62

Dtrect Co8tlI: SO.OO $3 964.90 SI551.36 SO.OO SO.OO $403.84 SO.OO 1189.30

I $2,746.101 v~, 49.$4 O,e..

SUBTOTAL: I $6.109.40J

TOTAL THIS PAGE: r $63,759.90 I

TOTALLABORCOST( - $102,075.191
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EA ENGINEERING, SCIENCE, AHD TECHlOLOGY,INC.
ColtrlId No. N82412-82-0-12lll1
ero No.: 0074; IMPLEMENTATION PIAN
Projod _: REMEDIAl ACT10M

Projod Location: NASJRB WILLOW GROVE

ENGINEERING SERVICES:

OTHER DIRECT COSTS

JCl.Ooo-,m

Pago5ofS

T.... ,:~ IlldAnllylll PlIn(.41llO) eo.m.ri- eo.m.ri- RoPro- ~R_ CADD San1*ll ~& ":.::.,&
~,..... ........ GR..... an..... ....~ .. ~

Fow P._, ,............., Pa-' '''~I IIb..I ,e.ch P.CnoIM\

.....·-R~.... OnftR- 20 '20 eoo 8
0 eo "'""""'......IR 0 '" 7IllI

TlIla/lNt 40 200 . 1.800 0 28 0
Id_: ,,,. SO.40 SO." 117' 11500 I'OOM 'S."" un.'"

DndColtl: lSO.OO lSO.OO 1"400 SO.OO "20.00 on.OO ....M tn.M

SUBTOTAl: 1 173950 I V't.. .$5~ 0':"

Tosk 2: .....- San1*ll PlIn (.4220) - - Irtllfaae PID YSI TIlIIll _go &

"'- ........ 38llO "'- Mise --. 100vl Oavl tllovl IllovI tOavl tOavl ILSI IPo<CnoIM\

Sol Sa"""" CoIedIon I

Grot.ni-Wllter s. 12 1 12 " "
TlIla/lNt 12 1: 12 8 3 4
Id Ratn: lSO.OO 122.00 "'.00 175.00 1138.00 12700 120.00 "".00

DndColtl: WYl.OO '2&I.m ......m IS71.m "8.. m 1182.00 IBO.OO 1240.00

SUBTOTAl: 1 IH83.00 I V>· 150 0.'

T.sk 2: ............ San1*ll PlIn (4220) eo.m.ri- eo.m.ri- c:.-::. ~R_ CADD = "= _go &

..'Ions - On_ Usa.. -.......... Fill Pace• t_, t""_' I"~I IIb..I tL..,." tEach tPo< CnoIM\
SIAlI... ", SlmmINR......•

Pr'""" R~""DIll" R..... ... WI """ 8
_ OIlIft Reoo<t ..Now CGIII'IIIftl. 25 20 BOO B
.......... Anal R 10 eo 3.000 8 5

TlIla/lNt Il$ 420 4200 • 3D ,.
Id Ratn: . 11.25 SO.40 .... 11.75 It5.00 11000.00 IS.SO IBOOO

DndColtl: ..""'" .... m I.,.,m Ill.m " ....m Ill.m ..on ... som

\
S-c;z.c)

I
SUBTOTAl: I 1115415 I . \.I:'. ~ I $"0

T•• 3: Proporo RIIIlICIII _Iloc:umn (3720) eo.m.ri- eo.m.ri- R_ ~R_ CADD San1*ll -go & -SO &
·at..... ........ ""..... ""....... ....- "'....... .......... .................... (Fax Panflll '............., 'Pa_l P._I ,....~I L'_' I·.ch ,...~

Prooa.. ROlnIlIa
Preoa.. Roudl Onft R..... 10 eo BOO 8
.......... Onft R..... _ NowCGlll'lllftl. 5 3D .,., 4
PrHl3.re FmlR~ net" MnlJbt_ conwnert. 15 • BOO ..

TlIla/lNt 17 105 3800 0 15 0 28 0
Id_: 1125 ".40 ..... 11.75 11500 1100000 ...SO "".00

DndColtl: '2125 "2.00 ......00 SO.OO 12".00 so.oo 1"7.00 ".00

SUBTOTAl:

T•• 4: ProporoR___PlIn (4300) eo.m.ri- eo.m.ri- R_ ~R_ CADD
~ -SO & -SO &........ ·at..... On:"""" On...... U..- ""'"""'" .........- I,~, 10._, 'D._' ....._, I.....' ,... """"'"

1.......... OIlIftR..... SO 20 1100 80
I..............IR . I. N1 100 40

Tot.. ld. N1 ,on ...nn n ,.",
Id_: "' ,. tn40 on_ 0'.7' 015.00 0100.00 IS.50 "".00

DndColtl: ...... 07'.'" 0'3'.'" on.oo 01 BOO.OO '-11.m so.oo

[ 178325 J

F:U9tIOCI7C'lPl.AMCOSTS_EX\COSTS_7<4.Y.1n

SUBTOTAl:

TOTAl1lllS PAGE:

I S213800J

1 IS"'-oo
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EA ENGINEERING. SOENCE. AND TECHNOLOGY. INC.

Contract No. N62472-92-G-1296
CTO No.: 0074; IMPLEMENTATION PLAN
Project T11Ill: REMEDIAL ACTION
Project Loc:aUon: NASJRB WILLOW GROVE

OTHER DIRECT COSTS

:JG.Oec.l899

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

I
I

Task 5: _Ion ofR_ SyoWn (50400) -- - 80baII Sand ConnucIon 2" 2" PIIC 6" S" PIIC
"'-""""'ctor Ban1cadea PIIC AttI- PIIC A1llnas

ActMtIes /Week '0-1 /Week Tenl ,"""" "'" LS' L~- EAl

MolliizllUonIEmlllT1ent Proclnmenl
Recoverv W"lns!lIllIUen 2
Dlscharoo end SVstem Trencti"" 1 5 1 3-4 20 1500 2 500 30
BUkfno Ins1llIllUen 1 10 1 1
EIectr1C11l1Con1rcllns1llllltien 1 1

I~ Ins!lIllIUen 1 1 1
ISVllt"", Stllr1-u>

TolIII Uli1a 4 5 1 3-4 32 1500 4 500 33
unIRelll8: S6OO.00 S45.00 S4~.00 $30.00 $6.00 $0.65 t250.00 $3.00 t20.00

ChclCoals: S·2.400.00 S225.00 S4~.00 Sl020.00 $192.00 Sl275.00 $1000.00 tl500.00 S660.00

SUBTOTAL:

Tesk 5: _Ion ofR_ SyoWn (50400) S1Ilne AsphaII Jad<hlnmer Conae1Il 5eedISnw Conae1Il Conae1Il ThonnaI Hoat
Bocklll Po1c:h Sow Forms OXIc1zer EJ<cha.--

ActMtIes Tenl 'LS '''''''I -'''''''I -/LS tvn\ LSI LS LS

MolliizllUonIEtUllmI!nt Proanmen1
Recoverv W" Ins1llIlIUen
Dlscharoe end SVstem Trenclino 5 1 2 3 1

BUkfno Ins1llIllUen 6 1
EIectr1CllllCon1rcllns1lllllUen

I SVstem Ins!lIllIUen 1 1
ISVstemStllr1-u>

TolIII UrI1I 5 1 2 3 1 6 1 I I
untRelll8: ~.OO '<?M.OO t150.00 tH5.00 ~.OO u~.OO -t?50.00 513000.00 $13000.00

Chcl ColIts: tl00.00 $200.00 t.'Wl.00 t.~~.00 ~.OO t~10.00 t?AA.00 $13000.00 $13000.00

SUBTOTAL:

Task 5: _Ion ofR_ SyoWn (50400) S1lP'"t SlrgeTri PItlllTlbe+ PreslIu'a f'rclcb:I = Fonc:e Interface Propane
F1owsensor

_..- M_ Gauaa _Mew Probe
ActMtIes EA EA 'EA' EA EA' EA FT Dev\ montl

MolliizllUonIEmlllT1ent Proa...me"l

Recoverv W" Ins1llIllUen 3
Dlscharoe and SVstemT-

BUkfno Ins1llIllUen
EIectr1CllllCon1rcllns1lllllUen

ISVstem Ins!lIllIUen 4 I 3 3 3 3 250 12
ISVstem Stllrl-W> 5

5
ToDIUli1a 4 1 3 3 3 3 250 13 12
UritRalll8: Sll00.00 S12OO.00 $350.00 155.00 $165.00 'i?50.00 $12.00 $62.00 S4OO.00

Chcl ColIts: 14400.00 $1200.00 Sl050.00 $165.00 SA95.00 '""i750.00 $3000.00 ""06.00 54 800.00

SUBTOTAL:

• TOTAL THIS PAGE;

Pege6of9

$8.697.00 I

128,065.00 I

$16,668.00 I

$63 «6.00 I
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EA ENGINEERING. SClENCE, AND TECHNOLOGY, INC.
Contract No. N62472-92-0-1296
CTO No.: 0074; IMPLEMENTATION PLAN
Prcjecl TIlle: REMEDIAL ACTION
Prcjecl LocaUon: NASJRB WILLOW GROVE

OTHER DIRECT COSTS

»-Oec-1899

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

I
I

Tull 5: _Uon ofR_ 8yslem (6400) --- - - BUIcIng I,OOOLB UUIty UUtty 01her
~ ~ Una (Matedl GACV_ Truck Truck Mise

_es lEAl EA II~ EA EA Dav" MIIea--;;;;\ LS
MobIlzaUon/E<U!lmenI PI'oaremenl
Recoverv W" Ins1aIaUon
D1scharae and SWtNn T""""""" 300 5 600
BUldna InstlllaUon 1 5 600 1
EIeclr1Cll~ InstaIaUon 5 600 0.5

ISv!rtBm InstlllaUon 3 3 2 5 600 1
5 600 0.5

TolIII Urils 3 3 300 1 2 25 3000 3
URI Rat8ll: SI500.oo $8000.00 S?25 $9000.00 s·OOO.oo 542.00 SO.09 $1500.00

DIracI Colla: 54.500.00 S?4000.oo $675.00 '9000.00 1$10000.00 '1050.00 $270.00 $4500.00

SUBTOTAL:

Tull 8: OperaUon and MU1lanenc:e (7200) Corrrnri- Corrrnri- Rapro. Intarface CADO =Pos1llge & Postage &
caUons ca1lonI GnlIlhI.. Probe Usa- st/nn1nn st/nn1nn

ActMUes FAY_' I'..............." Pa""l Davl HClU'Il uml Each ParCoolerl
B111l<ln1tW O&M SI1e IIlsl1l 720 0 24 0 3 0 12
01her Sl1e IIlsl1s

IOO....Uon and Maln1anance ManJIIl Draftl 20 80 1000 20 2
100000uon and Maln1enance ManJIIllFinal 10 30 1000 10 2
MontI'III Reoor1lI 120 120 3600 24 24
Rnal Reoor1 Draft 80 120 750 20 2
Rnal Reoor1 IRnal) 10 60 1400 10 3

ToIIIIUrWla 220 1110 7750 24 84 3 33 12
URI Rat8ll: - $1.25 SO,4O SO.08 S62.oo """i15.oo SI00.oo SQ.50 $60.00

DIracI CoslI: SZ 5.00 S444.oo S465.oo """i1488.00 """i1280.oo S,'\tlIl.00 S.~13.50 '"20.00

SUBTOTAL:

Tull 7: MeetlngllTravai (9300) Corrrnri- Corrrnri- Rapro. Ccb'Rapro. CAOD
~.:

Postage & Postage &
caUOftI caUOftI GnmN.. GnlIlhI.. Usa- st/odna st/".;j""

Foy Pa.....1II_I Pa_1 IPa_1 Holnl 11._1 Each IParCoolerI
Mee1lnasll raval 50 240 200

ToIIIIun18 50 240 200 0 0 0 0 0
l.WtRat8ll: SI.25 so.4O so.08 S1.75 S15.oo Sloo.oo so.50 -'80.00

lllrecl Colla: 162.50 _.00 S12.oo SO.OO so.OO so.oo "'.00 "'.00

SUBTOTAL:

Tull 8: Prcjecl Managemenl (9130) Corrrnri- Corrrnri- Rapro. Ccb'Rapro. CADD =::: Pos1llge & Pos1llge &
caUOftI caUOftI ""';...... "",,,,,,c. Usa"" st/".;j"" st/~""

ActMUes FAY Pa_1 II..............." Pa-I 'Pa_1 HClU'Il\ ILln"<l1 (Eachl IParCoolerl
Proloct Manaaemenl 50 300 200 10

TolIIIUrWla 50 300 200 0 0 0 10 0
U~Rat8ll: SI.25 SO,4O SO.08 . S1.75 $15.00 Sloo.oo $9.50 $60.00

DIrecl CoslI: 162.50 S12O.oo $12.00 $0.00 m.oo SO.OO $95.00 $0.00

SUBTOTAL:

TOTAL THIS PAGE;

TOTALOOCS:

Page 7 of9

553.995.00 I

$5,265.50 I

$289.50 I

$59,720.50 I

$124,838.00 I



Task 2: Implement sampling Plan (4220) Vehicle Vehicle Vehicle Vehicle Per Per Per
Usaoe Usaoa Usaoe Usaoe Tolls Diem Diem Diem

AclMties lDa...l lDa...l IMileaoel IMileaoel I IRound Triol (LOOninnl (Meals\ (Meals)

Implement Work Plan

Collect Soil samolas 2 400 1 1 1

Collect Ground-Water samnles 12 events\ 12 1600 4 12 12 0

TlllaJ Units 0 14 0 2000 5 13 13 0
UnItRal8s: $47.00 $56.00 SO.10 SO.12 $5.70 5100.00 $38.00 517.00

Dinect Costs: SO.OO $784.00 SO.OO $240.00 $28.50 51300.00 $494.00 SO.OO

I
I
I
I
I
I

EA ENGINEERING, SCIENCE, AND TECHNOlOGY, INC.
Contract No. N62472-92-D-1296
CTO No.: 0074; IMPLEMENTATION PlAN
Project Trlle: REMEDlAl. ACT10N
Project Location: NASJRB WILLOW GROVE

ENGINEERING SERVICES :

TRAVEL AND OTHER ASSOCIATED COSTS

SUBTOTAL:

2>Mar-97
Page8ot9

I $2,848.50 I
VS. 13,(1.- of.

SUBTOTAL: I 5566.50 I
v~· ,4Ci,S' 0'-

TOTAl "'A"6. COSTS, ( I "',"",50 I

Ct ,,1110. 1'>.,..~

(.c,t.>G IN(, l1>cI"" ~(

(tli'c,.' ~ !II<:. Il'.."....~

\)1 (; PI \'l""ll.pot Ill.

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

Task 5: Installation of Remedial Sysl8m (5400) Vehicle Vehicle Vehicle Vehicle Per Per Per
Usaoe u...."" Usaoe Usa- Tolls Diem Diem Diem

AclMties lDa""1 lDa""1 IMi"""'el IMllea"el I (Round Triol (LOOninnl (Meals\ IMealsl

Recoverv Weilinstallallon 3 400 1 1 1

Dischame and s...tem Tranchina 10 800 2 12 15

Buildino Installation 10 800 2 12 15

ElectricaVControllnstallallon 10 800 2 12 15

ISvstem Installation 10 800 2 12 15

Svslem Start-uo 5 5 400 400 2 12 15

Total Unils 5 48 400 4000 II 61 78 0

Unit Rates: $47.00 $56.00 SO.10 SO.12 $5.70 5100.00 $38.00 517.00

Dinect Costs: $235.00 52.688.00 $40.00 S480.00 $62.70 $6100.00 $2888.00 SO.OO

SUBTOTAL:

Task 6: Operation and Maintenance (7200) Vehicle Vehicle Vehicle Vehicle Per Per Per
Usaoe Usaae Usaoe Usaae Tolls Diem Diem Diem

AclMtias lDa...1 lcaw\ IMileao81 IMileao91 IRoundTriol (LOO"in,,1 (Mealsl IMealsl

Bimonthlv O&M Sl1e Visils 24 7200 24 24

Other Site Visits 10 3000 10 10

TlllaJ Unils 10 24 3000 7200 34 0 0 34
Unit Ra1es: $47.00 $56.00 SO.10 SO.12 $5.70 5100.00 $38.00 517.00

Dlnect Costs: $470.00 51344.00 $300.00 $864.00 5193.80 SO.OO 50.00 5578.00

SUBTOTAL:

Task 7: MeetingsITl'lMII (9300) Vehicle Vehicle Vehicle Vehicle Tolls Per Diem Per Diem Per Diem

Usa"" Usaae Usa"" llaoe Tolls (LOOninnl (Mealsl IMealsl

I AclMties lDa""1 lDa""1 IMiles""l IMileaoel I IRound Triol IDa",,1 (Da...l lDawl

IMeetinasITravel 5 0 1500 0 5 0 0 9

I
Tolal Units 5 0 1500 0 5 0 0 9
Unit Ra1es: $47.00 $56.00 SO.10 SO.12 $5.70 5100.00 $38.00 517.00

Dinect Costs: $235.00 $0.00 5150.00 SO.OO $28.50 SO.OO 50.00 5153.00

512,493.70 I

$3,749.80 I



I
I
I

EA ENGINEERING, SCIENCE, AND TECHNOLOGY, INC.
Contract No. N62472-92-D-1296
CTO No.: 0074; IMPLEMENTATION PLAN
Project Title: REMEDIAL ACTION
Project Location: NASJRB WILLOW GROVE

INTERNAL LABORATORJES

25-Mar-97
Page 90f9

I IAnalytical Laboratories (4220) $10,330.00 I

I
TOTAL INTERNAL LAB COST:

OTHER SUBCONTRACTOR COSTS

$10,330.00 IC)
V~· 10 ,r)tJrJ 6cf~

I
I

SUBCONTRACTOR SERVICES:

Independent Data Validator (4220) Provide 3fd party validation of analytical data

SUBTOTAL GENERAL CONTRACTOR

$1,750.00 I

SUBTOTAL GENERAL CONTRACTOR

SUBTOTAL GENERAL CONTRACTOR

Survey new recovery wells and soil sampling locations.

Collection of 10 soil samples

Installation of (2) 40 ft recovery wells with 30 ft screen.
Constructed of 8" PVC Installed in 1Z' au er hole

Surveyor

Direct Push Soil Sampling (4220)

Well Installation (4220)

$10,500.00 I
/rJc< M"f)./~~'Vtor:.

,.-----------------,.-----------------T"'""'-----, poJl'fl'" oi- C,e .

I
I
I
I

SUBTOTAL GENERAL CONTRACTOR

SUBTOTAL GENERAL CONTRACTOR

I
I
I

Carbon Disposal (5400)

Product Disposal (5400)

Disposal and replacement of 4,000 Ibs of spent carbon

Four product disposal events of 500 gaVevent

$2,500.00 I

$2,300.00 I

I
I

SUBTOTAL GENERAL CONTRACTOR

Electrical (5400) Provide integration of controis. Includes PLC controls, $26,122.00
variable speed drives controlled by pressure transducer
and all electrlcal hardware.

SUBTOTAL GENERAL CONTRACTOR

$4,000.00 I

$26,122.00 I

I
I

Optional SCADA System (5400) Provide installation and configuration of GENESIS $16,300.00
SCADA software. Includes programmer labor, CPU,
and computer to log data.

SUBTOTAL GENERAL CONTRACTOR

I TOTAL SUBCONTRACTOR COST: $75,91 0.00 ~

F:I2960074\1PlAN\COSTS_EX\COSTSJ4.WB2
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.APPENDIX A

STATEMENT OF ARCIDTECT-ENGINEER (AlE) SERVICES
DATED 27 FEB 1996
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APPENDIXB

PROJECT DELIVERABLES SCHEDULE



- - - - - - - - - - - - - - - - - - _.
PROJECT DELIVERABLES SCHEDULE

NAVY ACTIVITY: Naval Ajr Station Jojnt Reserve Base Willow Grove

PROJECT NAME: FuJI Scale Remedial Action

PROJECT NO: _2.....96wmOO....7...."" _

PROJECT DESCRIPTION: _

CTO MANAGER:...I.C...JIaLl:rJuRliJeeJIitu:ennbwaiu:c:ub _

PROJECT LOCATION: Willow Grove, PA

DATE PREPARED: --.:I3~11l:L9ul97'-L..- _

DATE REVISED: _

DATE IMPLEMENTATION
PLAN APPROVED BY NAVY: _

Date To Client REVIEW/SIGN OFF aD BY NAME)
TYPE OF DELIVERABLE Reviewers Due

Date CTOM- STR· PM- AM OTHER

Sampling and Analysis Plan - Rough Draft 11 Apr 97 17 Apr 97 Reitenbach Santoro Morekas

Sampling and Analysis Plan - Draft 02 May 97 09 May 97 Reitenbach Santoro Morekas

Sampling and Analysis Plan - Final 13 Jun 97 20 Jun 97 Reitenbach Santoro Morekas

Sampling and Analysis Final Report - Rough Draft 24 Nov 97 01 Dec 97 Reitenbach Santoro Morekas

Sampling and Analysis Final Report - Draft 8 Jan 97 15 Jan 97 Reitenbach Santoro Morekas

Sampling and Analysis Final Report - Final 22 Mar 97 27 Mar 98 Reitenbach Santoro Morekas

Remedial Decision Document - Rough Draft 07 Apr 97 14 Apr 97 Reitenbach Santoro Morekas

Remedial Decision Document - Draft 23 Apr 97 30 Apr 97 Reitenbach Santoro Morekas

Remedial Decision Document- Final 29 Apr 97 6 May 97 Reitenbach Santoro Morekas

Installation Work Plan - Draft 23 Apr 97 30 Apr 97 Reitenbach Santoro Morekas

Installation Work Plan - Final 8 Jun 97 13 Jun 97 Reitenbach Santoro Morekas

O&M Manual -Draft 4 Aug 97 11 Aug 97 Reitenbach Santoro Morekas

O&M Manual - Final 14 Nov 97 21 Nov 97 Reitenbach Santoro Morekas

* Sign offby this individual required.

CTOM - CONTRACT TASK ORDER MANAGER
PM - PROGRAM MANAGER
AM - ACTIVITY MANAGER
STR - SENIOR TECHNICAL REVIEWER
F:\296lO74UP~OJDEL.SCH

PROGRAM MANAGER APPROVED: _
. DATE: _
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NAif( FUEL FARM FACIUTY
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WIlLOW GR(M, PENNSYlVANIA
SITE PLAN

PROJEtT t.IGR

CR
DESIGNED BY

TBL
llRA~ BY CHECKED' BY

CJV/PMH CR
DATE PROJEtT NO FIGURE

3-21-95 29600.09 2



Pilot Study Objectives

• Recover jet fuel
• Evaluate effectiveness of likely remedial options:

- Vacuum enhanced recovery

- Soil vapor extraction

F:1296OOO9I36901Presenlcdr



High Level Shutoff

Access Port

Product
Discharge

Hose

Moisture
Trap

Treated Air t
to Atmosphere .

Sampling Ports -------.

Thermal
Oxidizer

:'

Schematic of vacuum-enhanced free product recovery system installed at
Well NFFW-2R, Navy Fuel Farm facility, NAS Willow Grove, Horsham Township, Pennsylvania. Ii6

F:1296OOO9I369012960009.cdr



Note: *

SUMMARY OF FREE PRODUCT RECOVERY

NAVY FUEL FARM FACILITY
NAVAL AIR STATION, WILLOW GROVE
HORSHAM TOWNSHIP, PENNSYLVANIA

NFFW-l 0.25

NFFW-2R 1427.02/400.83

NFFW-6 1.86

NFFW-7 2.00

NFFW-12 0.25

NFFW-14 67.29

NFFW-16 14.32

NFFW-19 0.00

NFFW-20 0.35

TOTAL 1513.09/400.83

Where two numbers appear (1312.75/378), the first number references product
. recovered as liquid-phase and the second number estimates the liquid equivalent of
product recovered via vapor-phase during vacuum enhanced free product
recovery. Vacuum enhanced free product recovery from well NFFW-2R began on
17 August 1995 and has been operated on an intermittent basis.
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l!QIE;
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AVAILABLE FROIol NAVY PERSONNEL PRIOR TO DEVELOPIolENT OF BASE UAP. BASE
IAAP IS INTENDED AS A REFERENCE ONLY. ANY DECISIONS MADE BASED ON lHE
CONTENT OF lHlS loW' ARE lHE SOLE RESPONSIBILITY OF lHE USER.
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EA ENGINEERING,
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PROJECT IolCR

CR
DESIGNED BY

TEL
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CHECXED BY
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4-8-96
PROJECT NO FlGURE
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Remedial Options

Option Pros Cons

Vacuum-Enhanced Separate phase product Highest cost
Recovery - all year recovery maximized

Vapor phase treatment
Vapor phase recovery required
maximized

Fastest option

Soil treatment inherent
to process (volatilization
and biodegradation)

When water table falls
below well, vapor phase
recovery continues

Separate-Phase Jet Fuel Cheapest option
Recovery with water table Recovery conducted
depression (no vacuum) - , only during low water
low ground-water flow table conditions

Longest recovery

Vacuum Enhanced Recovery Operates all year Vapor phase recovery
when site conditions are only during periods of
favorable and using water Soil treatment inherent to high water table
table depression (no vacuum) process (volatilization and
with high ground-water flow biodegradation)
when site conditions are
unfavorable for vacuum When water table falls
enhanced recovery below well, vapor phase

recovery continues
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Cost Comparison Summary ­
Remedial Alternatives

Option Approximate Approximate Approximate
Design Cost Construction Operation and

Cost Maintenance
Cost (Annual)

Vacuum-Enhanced $25,000-30,000 $320,000-510,000 $72,000-120,000
Recovery - all year

Separate-Phase Jet Fuel $20,000-25,000 $250,000-420,000 $40,000-60,000
Recovery with water table
depression (no vacuum) -
low ground-water flow

Vacuum Enhanced Recovery $25,000-30,000 $320,000-510,000 $55,000-65,000
when site conditions are
favorable and using water
table depression (no vacuum)
with high ground-water flow
wh n site conditions are
unfavorable for vacuum
enhanced recovery
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