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1.0   INTRODUCTION

Tetra Tech NUS, Inc. (TtNUS), was contracted by Southern Division, Naval Facilities Engineering

Command (SOUTHNAVFACENGCOM) to prepare a Sampling and Analysis Plan (SAP) for The Sherman

Field Fuel Farm Underground Storage Tank (UST) Site 000024 at Naval Air Station (NAS) Pensacola in

Pensacola, Florida.  The SAP outlines field investigations and sampling programs that will assess the

source(s) of petroleum contamination in the vicinity of the Fuel Farm and evaluate the horizontal and

vertical extent of petroleum contamination detected.  The following report identifies the site location and

develops a rationale for the proposed field investigations to be implemented under this contamination

assessment (CA).

1.1 PURPOSE OF THE SAP

The SAP serves as a guide for the site characterization activities to be conducted at the Sherman Field Fuel

Farm.  This plan documents the procedures for field activities and sample analyses. The SAP specifies

sampling protocol and procedures for data collection and sample analysis, sample locations, sample

handling and analysis, sampling equipment, and handling of investigative derived wastes (IDW).  This plan

was prepared in accordance with the TtNUS’s Florida Department of Environmental Protection approved

Comprehensive Quality Assurance Plan # 980038 dated August 25, 1999, Revision 1.

1.2 SAMPLING AND ANALYSIS PLAN ORGANIZATION

The SAP is organized into six chapters (Chapters 1.0 to 6.0).  Chapter 1.0 presents the purpose and

organization of the SAP.  Chapter 2.0 summarizes the site description, history, and geologic characteristics. 

Chapter 3.0 presents information on the potable water wells at NAS Pensacola.  Chapter 4.0 identifies the

investigative methodology for conducting the assessment.  Chapter 5.0 addresses the handling of IDW

resulting from investigation activities.  Chapter 6.0 identifies the sampling and analysis schedule of operations

for the site assessment activities.  Supporting data are provided in the Appendices.
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2.0   BACKGROUND

2.1 SITE DESCRIPTION

NAS Pensacola is located in Northwest Florida on the west edge of Pensacola Bay, 2 miles south of

Pensacola, Florida, on Navy Boulevard.  The Sherman Field Fuel Farm is located in a remote area of the

facility on the western perimeter of the base approximately 2400 feet north of Radford Boulevard (Figure

2-1).  The site consists of an approximately 3.5 acre fenced fuel farm including of four abandoned in place

cut and cover storage tanks (Tank No. 1884, 1886, 1887, and 1888).  The tanks were likely installed in the

mid 1940’s and used to store JP-4 Jet Fuel.  The fuel storage tanks were abandoned in place in the mid

1990’s when a new facility was constructed adjacent to the original fuel farm. It is unknown if the

underground distribution piping is still in place.

Land surface elevation outside the fenced enclosure range from 28 to 37.5 feet above mean sea level

(msl). The surface elevation above the fuel storage tanks is 46.1 feet msl.  Surface water runoff at the site

flows down the vegetated slopes of the tank cover and infiltrates into the fine sandy native soils (E. C.

Jordan, 1990).

2.2 SITE HISTORY

In 1983, an equipment malfunction resulted in the release of approximately 48,000 gallons of JP-4 jet fuel.

Initial recovery efforts by NAS Pensacola personnel included installation of four recovery ditches along the

fence in the northwest corner of the fuel farm resulting in the recovery of approximately 600 to 700 gallons

of free-product.  Further recovery efforts were discontinued when the NAS Pensacola Fire Marshall

objected to open pits of free-product within 100 feet of the fuel farm.  Additional recovery efforts in August

1983 included installation of a product/groundwater recovery well system approximately 140 feet west of

the fuel farm.  The system proved unsatisfactory, apparently due to its location, and was discontinued (E.

C. Jordan, 1990).

In September 1984, NAS Pensacola contracted Thompson Engineering and Testing, Inc (TET) to develop

a groundwater monitoring plan and subsequently extended the scope of work to include a Groundwater

Contamination Assessment Plan (April 1985) and a Remedial Action Plan (RAP) for free-product

recovery.  In July 1985, TET submitted a remediation plan utilizing a double pump recovery system.  The

installation of the system was completed in July 1987.  Due to the location of the recovery system and the
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low permeability, fine sands at the site, the system was not effective at recovering free-product (E. C.

Jordan, 1990).

In April 1988, E.C. Jordan submitted to the Navy a Draft RAP for the Forest Sherman Field Fuel Farm.  

The RAP included a site visit by E.C. Jordan employees and collection and analysis of groundwater

samples.  The RAP identified two separate hydrocarbon plumes at the site, one of which was attributed to

the referenced spill and a second originating from a spill of unknown date and origin. The final Preliminary

Remedial Action Plan was submitted to the Navy in January 1989 (E. C. Jordan, 1990) 

The RAP proposed by E. C. Jordan included the installation of a series of well points, spaced on

approximately 10-foot centers within the free-product area.  Submersible pumps located in the well points

would pump water and product to a treatment system consisting of an oil/water separator, a product

accumulation/storage tank, and an air stripper.

Based on the Preliminary RAP, the Navy requested that a Pilot Study be conducted at the site using a

scaled-down version of the design presented in the RAP.  In January 1990, E. C. Jordan submitted to the

Navy a Final Pilot Study Plan, which provided the study design objectives and methodology.  The Pilot

Study was not funded or implemented. 

A formal Contamination Assessment has not been completed at the Sherman Field Fuel Farm site.

As part of the development of the Plan of Action for this site investigation, a site visit was conducted by

TtNUS on January 28, 2000.  The site visit included a free-product survey in the existing onsite monitoring

wells.  Pervious site reports had indicated the presence of 46 monitoring or recovery wells at the site. 

However during the site visit, only 29 of the wells could be located and 13 of those wells were observed to

be dry, without free-product or water in them.  In addition, the onsite wells were generally unsecured and

without well caps.  The results of the survey indicated free-product present in thickness ranging from 0.56

feet to 1.08 feet and covering an approximately 3-acre area including the majority of the southwestern

portion of the fenced fuel farm area.
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3.0    INVENTORY OF PROXIMATE POTABLE WATER WELLS

Three water wells at NAS Pensacola provide emergency backup potable water supply to the station.  These

wells have typically been used as fire fighting water supply sources.  One of the potable water supply wells

(designated well No. 3) has been abandoned.  The remaining two potable supply wells located at NAS

Pensacola, designated as Well No. 1 and Well No 2, are indicated on Figure 3-1. According to NAS

personnel, these wells are not currently used for potable water supplies at NAS Pensacola, but are available

as reserve potable water supplies should the need arise.  Potable well inventory data are presented in Table

3-1.  Both wells at NAS Pensacola are screened in the main producing zone of the sand-and-gravel aquifer at

depths ranging from 105 to 160 feet below land surface (bls).  The main source of water for the base is a

Navy-owned well field located at the Naval Technical Training Center, Corry Station.  The water from this well

field is pumped from the Sand and Gravel Aquifer.

Table 3-1

Potable Well Inventory Data
Contamination Assessment Plan

Sherman Field Fuel Farm
NAS Pensacola, Florida

Well Identification
Number/Local Name

Location Total
Depth

(feet bls)

Screened
Interval

(feet bls)

Diameter
Casing/Screen

(inches)

302116087170201/No. 1 Sec. 1,T3S,R30W
Duncan and Taylor Roads

174 105-160 24/12

302124087163601/No. 2 Sec. 1,T3S,R30W
Murray and Farrar Roads

178 110-160 24/12

Note:  bls = below land surface.
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4.0   PROPOSED ASSESSMENT PLAN

4.1 CONTAMINATION ASSESSMENT ACTIVITIES

The contamination assessment investigation for Sherman Field Fuel Farm will include a startup meeting to

be held at the site.  All personnel associated with the investigation will review the scope of work presented in

the SAP and the Health and Safety Plan (HASP).  During this same time, TtNUS will secure the necessary

excavation and/or archeological permits, and acquire utility clearance for boring and monitoring well

installation at the site.  Scheduling, logistics, and special precautions will also be discussed at this time.  The

purpose of the investigation is to identify the vertical and horizontal extent of petroleum hydrocarbon

constituents in the soil and groundwater associated with the Sherman Field Fuel Farm.  The CA will require

the advancement of soil borings, the installation of groundwater monitoring wells, the collection and

screening of soil samples, and the collection and laboratory analyses of soil and groundwater samples from

site borings and monitoring wells (Figure 4-1). The following sections provide an overview of the proposed

investigation activities.

4.1.1 Soil Investigation 

Approximately 131 Direct Push Technology (DPT) soil borings will be advanced to the water table

(approximately 15 feet bls in areas away from the tank mounds and 40 feet in the mound areas) around the

Fuel Farm area to delineate the horizontal and vertical extent of excessively contaminated soil.  The soil

boring investigation area is shown by the area within the dashed line in Figure 4-1.  Soil samples will be

collected at 2-foot intervals until the water table is reached and screened for petroleum vapors using an

organic vapor analyzer (OVA) equipped with a flame ionization detector (FID). 

The soil OVA readings will be used to target the collection of up to 12 soil samples for off-site analysis for

petroleum constituents by an FDEP approved contract laboratory.  Soil samples for offsite analysis will be

analyzed for the parameters shown on Table 4-1.  Samples for off-site analysis will be collected from the

vadose zone samples at locations of high, intermediate, and low OVA readings.  The soil samples will be

analyzed for parameters as identified in Chapter 62-770, F.A.C.  Additionally, approximately four soil samples

will be collected at locations within the source area, as determined by the FOL, for analysis of Synthetic

Precipitation Leaching Procedure (SPLP) and two soil samples will be collected for Total Petroleum

Hydrocarbons (TPH) using the MA-EPH.  Samples for engineering properties will be collected and analyzed

for the parameters indicated on Table 4-1.
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TABLE 4-1

ENVIRONMENTAL SAMPLE SUMMARY

SHERMAN FIELD FUEL FARM

NAS PENSACOLA, FLORIDA

Analyte Proposed Method

(1)

Env.

Samples

IDW

Samples

Duplicate

Samples

Rinsate

Blanks

(Aqueous)

Trip Blanks

(Aqueous)

Total

Samples

GROUNDWATER
VOCs EPA 8021B 24 0 3 2 4 33

PAH (1-methyl and 2-

methylnaphthalene)

EPA 8310 24 0 3 2 0 29

LEAD EPA 7421 or 

6010 B

24 0 3 2 0 29

TRPH FL-PRO 24 0 3 2 0 29

EDB EPA 504.1 24 0 3 2 0 29

Anions(2) EPA 300.0 or

SW-846 9056

10 0 1 0 0 11

Methane RSK SOPs 147 &

175

10 0 1 0 0 11

Sulfide EPA 376.2 10 0 1 0 0 11

SOIL
VOA EPA 8021B 12 0 2 1 2 17

PAH (1-methyl and 2-

methylnaphthalene)

EPA 8310 12 0 2 1 0 15

TRPH FL-PRO 12 0 2 1 0 15

TOC SW9060

(modified)

2 0 0 0 0 2

RCRA metals SW 846 6010B 2 0 0 0 0 2

Grain-size Dist ASTM D422 2 0 0 0 0 2

Leachability (VOA,

VOH, PAH, TRPH, &

metals)

SW846 1312 &

8021B, 8310, FL-

PRO & 6010B

4 0 0 0 0 4

TPH leachability MA EPH 2 0 0 0 0 2

(1) Method referenced reflects FDEP requirements.

(2) Anions include: chloride, nitrate, nitrite, and phosphate
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4.1.2 Groundwater Investigation 

Approximately 30 monitoring wells will be installed at the Sherman Field Fuel Farm site.  The proposed

monitoring well locations are shown on Figure 4-1.  Twelve monitoring wells will be completed as free-

product determination wells using hollow-stem augers.  The wells will be used to determine the presence and

thickness of free-product at the site.  Ten of the proposed free-product well locations are outside of the tank

mound area and will be screened across the water table and completed to an approximate total depth of 20

feet bls.  Two of the proposed locations are within the tank mound area and will be screened across the

water table and completed 50 feet bls (there is an approximate 30 foot elevation difference). 

Eighteen monitoring wells will be completed to test for dissolved contaminant concentrations in groundwater.

Fifteen of the monitoring wells will be completed using hollow-stem augers as shallow monitoring wells to an

approximate depth of 20 feet bls.   Two monitoring wells will be completed as intermediate depth monitoring

wells to an approximate depth of 40 feet bls.  One additional intermediate depth monitoring well will be

completed to an approximate depth of 70 feet bls due to the well location being situated in the mounded Fuel

Farm Tank area.  The intermediate and deep monitoring wells will be completed using mud rotary drilling

techniques.  The proposed monitoring well locations are shown on Figure 4-1.  After the monitoring wells

have been installed and developed, groundwater samples will be collected from all monitoring wells that do

not contain free product and submitted to an FDEP approved contract laboratory for analysis of gasoline and

kerosene analytical group parameters as presented in Chapter 62-770, F.A.C.

4.1.3 Groundwater Sampling

Groundwater samples will be collected from the onsite monitoring wells that do not containing free-

product. It is anticipated that 18 groundwater monitoring wells and 6 of the free-product wells will not

contain free-product and will therefore be available for sampling.  Before purging, a clear bailer or an oil-

water interface probe will be used to check for free product.  Prior to obtaining samples, water levels and

total well depths will be measured and the wells will be purged using a peristaltic pump and a low flow

quiescent purging technique.  Three to five well volumes will be purged.  If wells are purged dry with less

than three well volumes removed, the water level in the well will be allowed to recover at least 80 percent,

then a sample will be collected.  Field measurements of pH, temperature, specific conductance, and

turbidity will be taken after each volume of water is purged. If these parameters do not stabilize after three

volumes, up to five volumes will be removed.  No samples will be collected from a well that exhibits

measurable free-product.  The thickness of free-product will be measured and recorded.  Samples will be

obtained using a peristaltic pump using a low-flow quiescent sampling technique as specified in the SOPs.

Samples to be analyzed for volatile constituents shall be taken first and immediately sealed in the vial so

that no headspace exists.  The sample constituents to be analyzed are summarized in Table 4-1. Sample
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bottle types, preservatives, and holding times will be specified by the subcontract laboratory, however the

criteria will be in accordance with the FDEP SOPs.  Natural attenuation parameters will be collected and

analyzed from monitoring wells outside the boundary of the free-product plume.

4.1.4 Aquifer Tests

TtNUS will perform a specific capacity test at one monitoring well screened across the water table and at

one intermediate depth monitoring well and compare the results to other hydraulic conductivity tests at NAS

Pensacola to assess the hydraulic conductivity of the aquifer. The specific capacity test will be performed by

pumping the well at a constant rate and measuring drawdown in the pumping well until the drawdown has

stabilized.  Static water levels in the pumped well will be measured using an electronic data logger. 

Specific capacity of the aquifer will be calculated from the test data and the aquifer transmissivity value

estimated using methodology described by Kasenow and Pare, 1995.  A hydraulic conductivity value will

be estimated based on the aquifer transmissivity value and estimated aquifer thickness.

A tidal influence survey will also be conducted on three shallow monitoring wells at various distances from

the shoreline to assess if tidal fluctuations are apparent in the study area.  Static water levels in the well

will be measured during a 24-hour period (or one complete tide cycle) using an electronic data logger.

4.1.5 Investigative Derived Waste

Investigation-derived water will be containerized and segregated in the following categories:

•  Soil cuttings

•  Decontamination fluids

•  Development water

•  Purge water from wells

•  Personal Protective Equipment (PPE)

IDW from the soil sampling will be returned to the location where it was generated.  IDW from

groundwater well development and purging activities will be characterized by groundwater samples

collected from those wells following development.  PPE will be double bagged and disposed of in an

appropriate Facility dumpster.  IDW from decontamination fluids will be sampled separately for any

contaminants discovered in the groundwater.  Section 5.0, includes a discussion of the IDW management
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process.  A copy of the Investigative Derived Waste Management Plan is provided in Appendix A.  A

summary of the sampling and analysis program is presented in Table 4-1.

4.1.6 Quality Assurance / Quality Control Samples

Quality assurance/quality control (QA/QC) samples will be collected and analyzed according to the TtNUS

COMPQAP. QC samples including equipment blanks, trip blanks, and field duplicates will be collected as

outlined in Section 9.1 of the COMPQAP.  The frequency with which the QC samples are collected is

summarized in the box below.  At least one field blank will also be collected during each field sampling

event.

Number of

Samples

Precleaned

Equipment Blank

Field-Cleaned

Equipment Blank

Trip Blank

(VOCs)

Duplicate

10+ minimum of one,

then 5%

Minimum of one,

then 5%

one per cooler minimum of one,

then 10%

5-9 one* One* not required One

<5 one* One* not required not required

*Note:  For nine or fewer samples, a precleaned equipment blank and/or field-cleaned equipment blank is required. 

A field-cleaned equipment blank must be collected if equipment is cleaned in the field.

4.2 GENERAL SITE OPERATIONS

4.2.1 Field Team Organization

The TtNUS field personnel will consist of staff members who will be assigned temporary duty at NAS

Pensacola and who will conduct the field investigation activities.  The organization of the field team is

described below.

•  The Field Operations Leader (FOL) is responsible for the day-to-day direction of personnel in the field.

The FOL will assign tasks to field team personnel, direct the sequence of activities, coordinate with

NAS Pensacola personnel, coordinate subcontractors, and review tasks in progress and those

completed.  The FOL will ensure that project-specific plans are implemented and that activities are in

compliance with appropriate guidelines. The FOL will oversee soil boring and monitoring well

installation activities and may conduct various environmental sampling activities.  Duties may include
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logging and documentation of drilling and well construction, environmental sample collection and

handling, and ensuring that the approved methods are implemented.  The FOL may also conduct

tests for identifying subsurface conditions and characterizing the groundwater flow regime.

•  The Project Safety Officer is responsible for ensuring that proper health and safety procedures are

identified and implemented for the project and that project-related health and safety incidents are

properly investigated.  In the event that only a small number of project staff are required on site, the

duties of the Project Safety Officer may be assigned to the FOL or another member of the field team. 

The Project Safety Officer or designee will report directly to the TtNUS Corporate Director of Health

and Safety.

•  Sampling Personnel will be responsible activities assigned by the FOL and for properly locating,

collecting, preserving, packaging, documenting, and shipping environmental samples to the

laboratory.

4.2.2 Mobilization

TtNUS must perform several internal tasks before field mobilizations.  These tasks include the following:

•  Preparation of technical and subcontractor bid specifications

•  Selection and mobilization of subcontractors

•  Acquisition and preparation of equipment for transportation to the field

•  Acquisition and preparation of expendable supplies for transportation to the field

•  Arrangement of transportation and lodging for field personnel

In addition to internal efforts, external mobilization efforts will be coordinated with the NAS Pensacola

Point of Contact (POC).  A list of the steps to be taken includes the following:

•  Obtain keys to existing locks on wells (other than those installed by TtNUS)

•  Set up the investigation field office and coordinate utilities hookup

•  Select staging areas for equipment and IDW

•  Select decontamination area(s) with electrical hookup, potable water, and drainage to an oil/water

separator

•  Complete security procedures for project and subcontractor personnel to gain access to the Base

•  Ensure supplies of potable water are accessible

•  Coordinate with Base personnel to locate buried utilities
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Multiple decontamination facilities may be selected or constructed by the drilling subcontractor before the

beginning of field activities at locations deemed appropriate by the Base POC and TtNUS.  Site

reconnaissance will be performed before initiation of field activities.  Some of these activities will be

performed with the assistance of NAS Pensacola personnel.  These activities are listed below:

•  Locating and setting up of decontamination facilities

•  Identifying the potable water source(s), electrical outlets, and other utilities to be used during field

activities

•  Collecting and shipping to the laboratory a field blank of the potable water source to be used for field

decontamination activities

•  Locating temporary storage for soil cuttings and purge/development water drums as well as solid

wastes generated during field activities (e.g., Tyvek suites, gloves, plastic sheeting)

•  Reconnoitering and marking/staking sample locations

•  Locating underground and aboveground utilities within the work areas (including water, gas, sanitary

sewer lines, drainage lines, telephone cable, and electric lines).  Electric lines may be shielded, if

necessary

•  Erecting any necessary barricades and/or temporary fencing

4.2.3 Field Investigation Activities

The planned activities for the CA include the following general categories of field investigation activities:

•  Installation of soil borings and collection of subsurface soil samples using direct-push techniques

•  Installation of shallow and intermediate groundwater monitoring wells

•  Collection of groundwater samples

•  Tidal survey and aquifer testing

•  Measurement of groundwater potentiometric level

•  Field measurement of physical and chemical properties of soil and groundwater samples

•  Decontamination of investigation equipment

•  Sample management

•  Field QC, documentation, and record keeping

•  IDW management

•  Location survey
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Project-specific standard operating procedures (SOPs) will be given priority, followed by the FDEP

COMPQAP and then USEPA Region IV SOPs when SOPs for the same task differ.  Copies of all

guidance documents will be located in the TtNUS field office at NAS Pensacola.  Table 4-2 presents a

cross-reference guide to the applicable SOPs for the general field activities listed above.  Table 4-2

focuses on the SOPs deemed most likely to be used by the field investigation team.  If activities arise that

are not referenced in Table 4-2, then the project-specific SOPs, COMPQAP, the USEPA Region IV SOPs,

or Navy guidance will be followed (in that order) with approval by FDEP, and Navy personnel.  Project-

specific SOPs referenced in Table 4-2 are discussed in the following sections.

4.2.4 Direct-Push Soil Sampling

A direct-push technology (DPT) soil sampling device (e.g., Geoprobe system) will be used to obtain

subsurface soil samples at NAS Pensacola.  Unlike conventional drilling techniques, DPT probing tools do

not create an open borehole into which soil sampling devices are inserted.  DPT allows investigators to

push a closed sampler to depth, open the sampler, and obtain a discrete soil sample that is relatively

undisturbed.  For this project a DPT sampler may be used for collecting shallow soil samples.

The soil samples may be collected from any discrete depth interval, but will typically be collected from

above the zone of perched groundwater saturation.  The DPT sampler typically has an inner diameter of 1

to 2 inches and recovers a soil core measuring 2 to 4 feet in length.  Liners made of material compatible

with the contaminants of interest will be used inside the soil sampler to keep the sample intact after it is

extruded from the sampler and to reduce the likelihood of cross-contamination or false-positive laboratory

results. 

To collect a sample the DPT sampler is attached to the leading end of the pushing rods and driven in a

closed and sealed position into the subsurface soil using a hydraulic and/or percussion driver.  At the top

of the desired sampling interval, the pushing is temporarily stopped and an internal release mechanism in

the sampler is triggered using extension rods inserted down the inside of the push rods.  After the release

is activated, the sampler is again driven forward, collecting soil in the sample tube as a piston retracts. 

The probe assembly is then retrieved and the soil sample is removed for examination. 

After removal from the sampler barrel, the sample is extracted and placed on a fresh, clean surface.  If a

liner is used, it is separated into four 6-inch-long sections (along perforations in the brass liners), and the

exposed soil is screened with a flame ionization detector (FID).  Samples selected for laboratory analyses

will be immediately placed into laboratory-supplied containers.  If liners are used, the open ends will be
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covered with clean, Teflon tape, capped, and sealed with exterior tape.  The samples will be labeled,

preserved on ice, and transported to the laboratory.  All portions of the probe assembly that are inserted

into the ground will be decontaminated before each use using standard decontamination procedures (see

Table 4-2).   When samples are collected for analysis of volatile organics, a series of three Encore

samples will be collected and shipped to a qualified laboratory for laboratory sodium bisulfate preservation

and analysis by USEPA Method 5035.

4.2.5 Monitoring Well Installation

4.2.5.1 Well Casing and Screen Materials

All monitoring wells will be constructed of Schedule 40 polyvinyl chloride (PVC) casing and screen

manufactured for environmental applications (i.e., no inked markings, shipped clean in individual, sealed

wrappings) and meeting the requirements of the American Society for Testing and Materials (ASTM) F

480 and D 1785.  This variance from the USEPA Region IV SOPs’ requirement for stainless steel casing

and screen materials is based on previous investigation results which identify background groundwater

quality (e.g., pH) and dissolved contaminants in groundwater (e.g., petroleum hydrocarbons) are not

present at concentrations detrimental to the use of PVC.  The use of PVC will make the construction of

these wells consistent with that of wells previously installed at NAS Pensacola.  If conditions are

encountered where the use of PVC in well construction is inappropriate, then stainless steel or another

suitable material will be selected and presented to the FDEP, and Navy personnel for approval before

being used.

4.2.5.2 Filter Pack and Screen Design

The USEPA Region IV SOPs (USEPA 1996b) require that the filter pack used for monitoring well annular

space be selected based on grain size analysis of the formation interval adjacent to the well screen

interval.  This guidance will be followed during additional assessment for aquifer zones where previous

investigations have analyzed the formation intervals of interest and for which the grain size data are

available.  When this information is not available, well construction will follow the previous investigation

practice of using a 20/30-size gradation filter material coupled with a 0.010-inch, factory-slotted well

screen.  This filter pack size and screen slot size combination has previously been used at NAS

Pensacola, and groundwater samples of acceptable quality have been obtained. 

The 20/30 filter size is compatible with a formation that has a D30 size (i.e., 30 percent finer by weight

than the D30 sieve size) in the range of fine sand.  If visual inspection of the drill cuttings or split-spoon
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samples indicates that the D30 size of the formation is significantly coarser than this range (e.g., uniform

medium to coarse sand and/or gravel), then an alternate filter pack and screen slot size combination will

be recommended in accordance with the USEPA Region 4 SOPs (USEPA 1996b).

4.2.5.3 Shallow Well Installation

The shallow monitoring wells will be installed using hollow stem auger techniques.  The shallow wells will

be completed to depths from 15 to 20 feet bls, as determined from the data gathered during the soil boring

program.   All monitoring wells will be set in place using hollow stem augers instead of DPT sampling rig

based on the likely occurrence of flowing sands in the area.  All wells will be constructed of 2-inch inside

diameter (ID) PVC casing with 10 feet of 0.01-inch PVC slotted screen.  The screened section will be

backfilled using a 20/30-size gradation sand pack to a level a minimum of 2 feet above the slotted screen.

Either a bentonite pellet or a fine sand seal at least 2 feet thick, will be installed on top of the sand filter

pack media.  The remainder of the annulus of the borehole will be grouted by pumping a cement/bentonite

slurry through a tremie pipe up to 2 feet bls.  The well screens will be placed such that the screens bracket

the water table. 

4.2.5.4 Intermediate Well Installation

The intermediate monitoring wells will be installed using mud rotary techniques and are expected to be

completed to approximate depths of 40 and 70 feet bls, respectively.  At monitoring well locations where

the overlying groundwater is documented to contain free-product, a 6-inch diameter PVC surface casing

will be installed to seal off the upper portion of the aquifer and prevent carry-down of possible

contaminants to its lower sections.  The bottom of the surface casings will be set in a low permeable

confining layer if possible.  The surface casing will be pressure grouted and allowed to set a minimum of

24 hours before the borehole is advanced below the casing.

The monitoring wells will be constructed of 2-inch-diameter, Schedule 40 PVC, flush-threaded casing with

5-feet of 0.01-inch factory-slotted, PVC screen.  The screened section will be backfilled using a 20/30-size

gradation sand pack to a level a minimum of 2 feet above the slotted screen, and either bentonite pellets

or a fine sand seal at least 2 feet thick, will be installed on top of the sand pack filter media.  The

remainder of the annulus of the borehole will be grouted by pumping a cement/bentonite slurry through a

tremie pipe up to a level 2 feet bls.  Diagrams of typical shallow and intermediate/deep monitoring well

construction are illustrated in Figures 4-1 and 4-2, respectively.
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4.2.5.5 Well Surface Completion

Each monitoring well surface completion will be flush mount.  The riser pipe will be cut to approximately 3

inches bls using an inside pipe cutter and a v-notch will be cut into the north edge of the top of casing for

surveying purposes.  A protective steel casing will be flush-mount installed around each monitoring well.

The flush-mount covers shall be a minimum 8-inch round security vault provided with sealing gasket to

reduce the amount of water infiltration.  A 2-foot by 2-foot (saw-cut or saw-scored and jack hammered

hole) by 6-inch thick concrete apron will be constructed around each flush mount monitoring well.  The

flush mounted casings shall be completed 1-inch above existing grade and the apron tapered to be flush

with existing grade at the edges such that water will run off of the apron.  The protective casing shall be

completed with a metal identification tag. 

The tag specifications include:

•  4” x 4” x 0.032” stainless steel or aluminum;

•  3/16” lettering;

•  1/8” diameter mounting holes; and

•  Black printed or stamped lettering.

4.2.5.6 General Drilling Requirements

The only drilling fluid used will be potable water.  In addition, lubricants used on the rig will not introduce or

mask chemicals of concern (COCs) at the site being investigated.  All trash, waste, grout, cuttings, and

drilling fluids associated with the drilling activities will be disposed of by the drilling subcontractor in

accordance with the methods previously used by the Clean I contractor at NAS Pensacola.

The items listed below will also be part of the SOP for drilling.

•  All data related to well construction will be documented on a monitoring well sheet (Appendix B).

•  Each well will be constructed by a driller and drilling company certified by the State of Florida.

•  Well locations will be approved by the Base POC before installation.

•  Glue will not be used to join screen or casing.

•  At any well nest location, the deep well will be installed first to prevent invasion of drilling fluids into the

shallower wells.

A notch will be cut into northern point of the top of the casing to be used as a reference point for the

elevation survey and for measuring water levels.
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4.2.5.7 Well Development

Monitoring wells will be developed to remove fine-grained sediments and smearing of drill cuttings from

along the borehole wall.  The preferred method of development will be surging alternating with pumping. 

All development equipment will be decontaminated before being placed in the well.  Throughout the

development procedure, discharge water color and volume shall be documented. 

Wells will be developed until the following criteria are achieved:

•  Stabilization of the following parameters occurs:

- temperature plus or minus 1°C,

- pH plus or minus 1 unit, and

- electrical conductivity plus or minus 5 percent of scale; and

•  Turbidity remains within a 10 Nephelometric Turbidity Unit (NTU) range for 2 consecutive readings;

•  Accumulated sediment is removed from the well.

The well development process will begin no sooner than 24 hours after well installation.  Detergents,

bleaches, soaps, or other such items will not be used to develop a well.  Following development and after

the water levels have been allowed to stabilize a minimum of 24 hours, the static water level will be

measured and recorded.  All data related to well development, including alternate development

methodologies and their justification, will be written on the well development sheet (Appendix B) or in the

field logbook.

4.2.6 Decontamination Procedures

The decontamination of major equipment (e.g., drilling rigs, dump trucks, backhoes) and sampling

equipment (e.g. split-spoons) will minimize the spread of contamination to clean zones, reduce cross-

contamination of samples when equipment is used at more than one sampling location, and minimize

exposure to site personnel. 

Major equipment will be decontaminated at either the individual site where work is completed or the NAS

Pensacola equipment decontamination area established by the CLEAN I or CLEAN II contractors. 

Sampling equipment will be decontaminated in tubs or drainage pans to allow rinse water to collect for

disposal.  Rinsate samples will be collected from the decontaminated sampling equipment by rinsing the

clean equipment with analyte-free water.  The sampling equipment will then be wrapped in aluminum foil
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and stored in a clean area until use.  Clean sampling equipment will not be allowed to come into contact

with the ground or any potentially contaminated surfaces before use at the sampling location.

Disposable material (e.g., gloves, Tyvek suits) generated during decontamination will be bagged and

stored in drums for proper disposal at an off-base location.

4.2.6.1 Soil Sampling Equipment

All stainless steel spoons, bowls, and other soil-sampling equipment will be decontaminated after each

use.  The decontamination procedure outlined below will be used.

•  Wash and scrub the equipment with a solution of Liquinox (or equivalent) and potable water;

•  Rinse with potable water;

•  Rinse non-steel equipment with 10 to 15 percent reagent-grade nitric acid (HN03) when sampling for

trace metals;

•  Rinse with analyte-free water;

•  Rinse twice with isopropanol;

•  Rinse with analyte-free water;

•  Air dry (if possible); and

•  Wrap in oil-free aluminum foil (if appropriate).

4.2.6.2 Water Sampling Equipment

Submersible and peristaltic pumps will be used to purge and collect water samples. Dedicated Teflon™

discharge lines will be used for each location for each sampling location. The interior and exterior of

submersible pumps will be cleaned between each sampling location.  The exterior casing of peristaltic

pumps will be cleaned between each sampling location. Pump decontamination procedures are as

follows: 

•  Wash with Liquinox and potable water;

•  Rinse with potable water; and

•  Rinse with analyte-free water.
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Groundwater samples will be collected using low flow quiescent sampling methods or bailers.  Bailers will

be decontaminated after each use.  Stainless steel or Teflon™-coated lines will be dedicated to each well

for each sampling event or will be decontaminated between uses. 

Equipment will be decontaminated in the manner outlined below.

•  Wash and scrub equipment with a solution of Liquinox (or equivalent) and potable water.

•  Rinse with potable water.

•  Rinse non-steel equipment with 10 to 15 percent reagent-grade HN03 when sampling for trace metals.

•  Rinse with analyte-free water.

•  Rinse twice with isopropanol.

•  Rinse with analyte-free water.

•  Air dry (if possible).

•  Wrap in oil-free aluminum foil.

Any additional equipment used in sampling will be decontaminated by following the procedure outlined

above.

4.2.6.3 Major Equipment

Between each well or boring, all major equipment used for sample collection such as drill rigs and

backhoes will be decontaminated either onsite or at the existing NAS Pensacola equipment

decontamination area formerly used by the CLEAN I and CLEAN II contractors.  Decontamination will

consist of steam-cleaning, washing with Liquinox (or equivalent), and rinsing with potable water.  If

necessary, surfaces will be scrubbed until all visible soil and possible contaminants have been removed. 

All dirt, grime, grease, oil, loose paint, and rust flakes shall be removed.  The inside surfaces of the casing

and drill rods will be similarly cleaned.  The decontamination area will be constructed and operated to

contain all solids and liquids produced.  Liquids will be directed to an oil/water separator before release to

the Base’s sanitary sewer system.  Solids will be retained and tested to determine appropriate disposal.
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4.2.7 Groundwater Level Measurements

Measurement of the depth to water in monitoring wells will be performed according to the COMPQAP and

USEPA Region IV SOPs, with the exception that measuring devices will not be calibrated against an steel

surveyor's chain.  The devices will be calibrated against each other to ensure that accurate relative

measurements are made during the data collection event.  The results of the calibration will be recorded in

the field logbook.

A minimum of one complete round of water level measurements will be obtained from all new and existing

monitoring wells.  All measurements will be collected within a 48-hour period of consistent weather

conditions to minimize atmospheric/precipitation effects on groundwater conditions.  Measurements will be

collected at least 24 hours after well development using an electrical water level indicator.  A permanent

reference point on the top of each well casing will be used for determining the depth to water.  Water level

measurements will be recorded in the field logbook to the nearest 0.01 foot.  Static water levels will be

measured in each well before any fluid is withdrawn.  If floating hydrocarbon is detected in the monitoring

wells, the thickness of the free product will be measured with an electronic interface probe.

4.2.8 Sample Head Space Analysis

Soil vapor head space analyses will be performed according to the method prescribed in FDEP Rule

62-770.200(8) of the Florida Administrative Code (FAC).  Soil samples will be analyzed for their total

hydrocarbon content using an OVA equipped with a FID.  A photoionization detector (PID) may be used

only after a determination of the instrument’s equivalent response to a FID has been made.  Charcoal

filters will be used to differentiate between methane (a naturally occurring gas) and petroleum hydrocarbon

vapors. 

The following steps will be used to prepare soil samples for head space analysis:

•  Each soil sample to be analyzed will be equally split and placed into 2 clean, 16-ounce glass jars.

•  Each sample jar will filled to approximately one-half of its volume, if sufficient sample volume is

available.

•  Aluminum foil covers will be sealed over the open end of the glass jar using a threaded, metal ring.

•  The sample jars will be allowed to equilibrate under a temperature range of 20–30°C for

approximately 5 minutes.

•  The head space will be measured by piercing the aluminum foil with the FID probe and recording the

highest sustained reading .
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•  The FID will be calibrated daily and calibration will be confirmed every 20 samples.

•  If FID readings above background are detected in the first jar, the second sample jar will be measured

using an in-line charcoal filter to determine the portion of the total reading attributable to methane gas.

4.2.9 Laboratory Sample Identification

The sample identification system to be used in the field to identify each sample taken during the CA field

effort will be in accordance with TtNUS SOP CT-O4, contained in Appendix C.  The coding system

provides a tracking record to allow the retrieval of information about a particular sample and to ensure that

each sample is uniquely identified. 

Each sample is assigned a series of codes indicating the site (e.g., PEN-MW), sample type, sample

location, sample depth, and sample round (i.e., sequential order or date).  The sample nomenclature

system has been designed to maintain consistency between field, laboratory, and database sample

numbers.  In addition, the system facilitates cost-effective data evaluation because data can be easily

sorted by matrix and/or depth or by other such parameters.

4.2.10 Field Instrument Control Limits

QA/QC specifications for field measurements are summarized in Table 4-3.  This table shows the control

parameters to be assessed, control limits, and corrective actions to be implemented.

4.2.11 Corrective Actions

Comprehensive QA activities will be conducted by TtNUS to ensure data obtained from the sampling

program as well as the resultant work products are technically valid.  Any staff member engaged in project

work who discovers or suspects a nonconformance is responsible for identifying and segregating (if

applicable) the nonconforming item as well for forwarding a report to the Task Order Manager and QA

Manager for investigation and corrective action.  The QA Manager has the responsibility for assuring the

overall adequacy of corrective actions and summarizing this information in a status report to TtNUS

management.

Before its use in the field, each instrument will be calibrated prior to field use to ensure it is capable of

producing usable data indicative of site conditions.  QC data, such as duplicate field measurements or QC

check standards, will be collected for field instruments and used to evaluate the continued acceptable
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performance of each instrument.  Table 4-3 lists the corrective actions to be implemented whenever field

instruments fail to meet the established control limit criteria.

Field data will be reviewed by the site geologist while in the field.  Extreme readings (i.e., readings that

appear significantly different from other readings at the same site) will be accepted only after the

instrument has been checked for malfunction and the readings have been verified by retesting (with an

alternate instrument, if possible).

QC data obtained from field duplicates, field blanks, trip blanks, or equipment blanks will be collected and

assessed by the QA Manager or the cognitive Task Order Manager to evaluate the overall quality of the

sample collected. Whenever the results of the field QC samples fail to meet the acceptance criteria, as

identified in Table 4-3, corrective actions will be initiated.

Potential corrective actions will be dependent upon the final use of the data; however, appropriate

corrective actions may include the following, as determined by the Task Order Manager in conjunction

with the QA Manager:

•  Evaluation of the suspect QC data by comparison to other QC samples taken at the same site or on

the same date or analyzed by the same equipment/technician for similar contamination

•  Reanalysis of the QC sample in question (if possible)

•  Qualification of the results

•  Resampling

Non–TtNUS parties involved in identified nonconformances will be notified initially by telephone with a

follow-up formal correspondence explaining the deficiency. The responsible outside parties will be

required to investigate the nonconformance and offer an appropriate corrective action. Notification,

tracking, and ultimate closure of reported nonconformances and the review/approval of submitted

corrective actions will be the responsibility of the TtNUS QA Manager.

4.2.12 Field Logbooks and Forms

Field logbooks and standard data collection forms will be completed for field investigation, sample

description, and data collection activities.  These forms include sample log sheets (for soil and

groundwater samples), a daily record of drilling activities, and equipment calibration logs.  An example of

these forms can be found in Appendix B.
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TABLE 4-3

FIELD QA/QC SPECIFICATIONS

CONTAMINATION ASSESSMENT PLAN

SHEMAN FIELD FUEL FARM

NAS PENSACOLA

PENSACOLA, FLORIDA

Analysis Control Parameter Control Limit Corrective Action

Air monitoring using an

organic vapor analyzer

(FID)

Daily check of

calibration of FID

Calibration to

manufacturer's

specifications

Recalibrate.  If unable

to calibrate, replace.

pH of water Continuing calibration

check of pH 7.0 buffer

pH = 7.0 ± 0.1 Recalibrate. If unable to

calibrate, replace

electrode.

Specific conductance

of water

Continuing calibration

check of standard

solution

± 1% of standard Recalibrate.

Temperature of water Check against NIST

precision thermometer
± 0.1oC at two different

temperatures

Reset  thermistors in

accordance with

manufacturer's

specifications; dispose

of inaccurate

thermometer.

FID – flame ionization detector

NIST – National Institute of Standards and Technology
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A bound, weatherproof field logbook shall be maintained by each sampling event leader.  The FOL or

designee will record all information related to sampling or field activities.  This information may include

sampling time, weather conditions, unusual events (e.g., well tampering), field measurements,

descriptions of photographs, or other such details.  A site logbook shall be maintained by the FOL.  The

requirements of the site logbook are outlined in SOP SA-6.3, attached in Appendix C.  This book will

contain a summary of the day's activities and will reference the field logbooks when applicable. 

Each field team member who is supervising a drilling subcontractor must complete a daily record of drilling

activity.  This form documents the stage, hours, methods, materials, and supplies used during daily drilling

activities.  The information contained on this form is used for billing verification and progress reports.  The

driller's signature is required at the end of each working day to verify work accomplished, hours worked,

standby time, and material used.  An example of this form is provided with SOP SA-6.3 in Appendix C.

At the completion of field activities, the FOL will submit to the Task Order Manager all field records, data,

field logbooks, site logbooks, chain-of-custody receipts, sample log sheets, drilling logs, daily logs, and

other such forms.

4.2.13 Manufacturers’ Specifications

The FOL shall collect a copy of the available manufacturers’ specifications for all supplies and equipment

that are used in the collection of environmental samples. 

This shall apply to, but not be limited to, the following:

•  Calibration gases

•  Sample containers

•  Decontamination solvents and detergents

•  Laboratory-grade/analyte-free water

•  Reagents

•  Drilling additives

•  Bentonite and cement

•  Filter pack materials

•  Well casing and screen

•  Disposable bailers, filters, and tubing

The manufacturers’ specifications will be included in the project files at the end of the field mobilization.
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4.2.14 Surveying

4.2.14.1 Global Positioning Survey Locations

The locations of sample points, soil borings, and wells may initially be determined during the field

investigation using a portable Global Positioning Survey (GPS) instrument with sub-meter accuracy.  This

information may be helpful in plotting results and analyzing the data coverage in real-time to make data

acquisition decisions during the CA field activities.  The GPS instrument will be used in accordance with

the manufacturer's instructions, and the results will be recorded in the field records.  Monitoring wells and

other selected points will be permanently located using a national geodetic vertical datum (NGVD) survey

at the close of the field mobilization.

4.2.14.2 National Geodetic Vertical Datum Survey Locations

The locations of monitoring wells installed during the CA field activities will be measured by a certified land

surveyor.  Horizontal locations shall be referenced to the Florida State Plane Coordinate System, North

American Datum of 1983, Florida 1990 Adjustment (NAD 83/90, Florida East zone.  Elevations will be

referenced to mean sea level, National Geodetic Vertical Datum, 1988 adjustment (NGVD 88).

Existing installation benchmarks will serve as the horizontal and vertical datum for the survey.  Elevations

will be recorded to the nearest hundredth of a foot, whereas horizontal locations will be recorded to the

nearest tenth of a foot.  The elevations of all monitoring wells will be surveyed at the water level measuring

reference point on the top of the well casing and on the undisturbed ground surface adjacent to the well

pad.

4.3 PREPARATION OF REPORTS

4.3.1 Site Assessment Reports (SAR)

A SAR will be prepared and submitted to SOUTHNAVFACENGCOM and the NAS Pensacola upon

completion of the field investigation.  The SAR will discuss site background information, hydrogeology,

geology, site-specific information, findings, and recommendations for each site.  Facility and site location

maps will be included in this report. Recommendations shall be made as to the need for any follow-up

reports.
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4.3.2 Follow Up Reports

If the investigation results indicate that a No Further Action (NFA) or a Monitoring Only Plan (MOP) is

warranted, the SAR recommendations will specify the actions to be completed.  These actions may

include specific monitoring wells to be sampled, analysis for specific contaminants of concern, sampling

frequency, and sampling duration.  A separate MOP is generally not required by FDEP and will not be

completed.
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5.0   INVESTIGATIVE DERIVED WASTE

IDW generated during the CA field activities will be managed in accordance with the procedures described

in the NAS Pensacola Investigation-Derived Waste Management Plan (EnSafe 1996a).  This document,

which is included as Appendix A of this document, emphasizes management of all IDW in an

environmentally responsible manner consistent with the Comprehensive Environmental Response,

Compensation, and Liability Act (CERCLA) program, Resource Conservation and Recovery Act (RCRA)

requirements, and the base’s standard procedures.  The objectives of the IDW management plan include:

•  Management of IDW in a manner that prevents contamination of uncontaminated areas (by IDW) and

is protective of human health and the environment

•  Minimization of IDW to reduce disposal costs and the potential for human or ecological exposure to

contaminated materials

•  Compliance with federal and state requirements for the transport and disposal of IDW material
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6.0   SCHEDULE

Figure 6-1 depicts a Gantt Schedule, indicating the estimated duration and initiation/completion dates of

individual tasks for the CA Program at the Sherman Field Fuel Farm, NAS Pensacola, Pensacola, Florida.









Rev. 0
05/12/00

TTNUS/TAL-00-042/0516-4.3 R-1 CTO 0132

REFERENCES

ABB Environmental Services, Inc. (ABB-ES), 1994.  Contamination Assessment Report for the AVGAS

Pipeline, NADEP, NAS Pensacola, Florida.  Contract No. N62467-89-D-0317.

Bouwer, H., and Rice, R.C., 1976, A slug test for determining hydraulic conductivity of unconfined aquifers

with completely or partially penetrating wells:  Water Resources Research, vol. 12, p. 423-428.

E. C. Jordan, 1990. Final Pilot Study Plan Forrest Sherman Field Pensacola Naval Air Station Pensacola

Florida, January 1990

Ensafe/Allen & Hoshall, 1994, Comprehensive Long-Term Environmental Action Draft Investigative-Derived

Waste Plan, Naval Air Station, Pensacola, Florida.

FDEP, 1999, Florida Administrative Code Proposed Chapter 62-777 Contaminant Cleanup Target Levels,

January.

Geraghty & Miller, Inc., 1989, AQTESOLV , aquifer test design and analysis:  computer version 1.0.

TtNUS (Tetra Tech NUS, Inc.), 1999.  Comprehensive Quality Assurance Plan, FDEP COMPQAP No.

980038, August 25, 1999, Revision 1.

TtNUS (Tetra Tech NUS, Inc.), 1999.  Health and Safety Plan for Confirmation Assessment at the Sherman

Field Fuel Farm, Naval Air Station Pensacola, Pensacola, Florida, Comprehensive Long-Term

Environmental Action, Navy (CLEAN) Contract, Pittsburgh, Pennsylvania.

USEPA (U.S. Environmental Protection Agency), 1996.  Environmental Investigations Standard Operating

Procedure Quality Assurance Manual (EISOPQAM), Environmental Compliance Branch, Region

IV, Science and Ecosystems Support Division, Athens, Georgia.


































































































































































































































































































































































































































































































































































































































































