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PREFACE

Fanning, Phillips and Molnar (FPM), undércontrict with the Air Force Center for Environmental
Excellence (AFCEE), is performing risk-based assessment, management, and closure of various
solid waste management units (SWMUs) and Areas of Concern (AOCs) at Carswell Air Force
Base (AFB), Fort Worth, Texas. The project will evaluate existing site data, refine conceptual
site models, and fill data gaps to allow for the riskbased assessment of SWMUs and AOCs. The
project will provide risk-based closure documeñfition that will determine site-specific target
levels for contaminants and recommend closure, monitoring, or remediation to target levels. The
individual SWMUs and AOCs to be addressed by the project include the following:

SWMUs
22 Landfill 4
23 Landfill 5
24 Waste Burial Area WP-07 (Waste Pit)
25 Landfill 8
58 Pesticide Rinse Area
59 B8503 Weapons Storage Area (WSA) Waste Accumulation Area
60 B8503 Radioactive Waste Burial Site (Groundwater)
64 French Underdrain System!Unnamed Stream
65 WSA Disposal Site
66 Sanitary Sewer System
67 B 1340 OillWater Separator (OWS)

Permitted Treatment, Storage, and Disposal Facility (TSDF)

AOCs
5 Grounds Maintenance Yard
8 Aerospace Museum
9 Golf Course Maintenance Yard
14 Unnamed Stream

This plan may be adopted for other SWMTJs and AOCs at the former Carswell AFB as needed.
Supplemental plans or plan addenda will be submitted with relevant site-specific information for
any sites not outlined in this plan which become part of the current project.

This Work Plan identifies the tasks to be accomplished for the risk-based assessment of these
SWMUs and AOCs. The assessments will be conductedin accordance with provisions of the
Basic Contract #F4l 624-95-D-8003 and Delivery Order 0023. Mr. Rafael Vazquez is the Air
Force Base Conversion Agency (AFBCA) Base Environmental Coordinator for Naval Air Station
Fort Worth, Joint Reserve Base, the former Carswell AFB. Mr. Alvin Brown is the AFBCA
Field Engineer and Base Point of Contact. Mr. Charles Pringle serves as the
AFCEEfEnvironmental Restoration Base Realignment and Closure team chief and as Contracting
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Officer's Representative. Mr. Joe Dunkle serves as the AFCERfEnvironmental Restoration
Division team chief

The principal FPM personnel include Dr. Kevin J. Phillips, P.R., Program Manager, Mr. Gaby A.
Atik, P.R., Project Manager, and Mr. Thomas Doriski. Mr. Doriski will also act as Health and
Safety Officer. Additional personnel will be selected from FPM staff as needed. Dr. Atul
Salhotra of RAM Group will be the principal risk assessor.

The project will take place in a phased approach. The listed SWMUs and AOCs will initially
require evaluation of existing site data. It is anticipated that some sites will proceed from data
evaluation to risk-based closure documentation, while other sites will require collection of
additional data to refine conceptual site models and fill data gaps before closure documentation
can take place. Due to the number of sites addressed by the project, the phased approach will
also help to maintain a balanced workload over the duration of the project, and avoid unnecessary
delays to sites that are ready for closure documentation. The project schedule presents four
phases. Phase I consists of evaluation of existing data, Phase II begins the preparation of work
plan addenda detailing work necessary to fill any data gaps as identified in Phase I. Phase III
consists of field investigations and excavations that may occur and Phase IV includes the
preparation of the closure reports.

It is anticipated that initial field work will commence in March 1999. Data evaluation and report
preparation will occur throughout the risk-based assessment projects. Risk-based closure
documentation will be submitted as completed for each site, with all final submissions completed
by October 1999.
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1.0 INTRODUCTION

1.1 THE U.S. AIR FORCE INSTALLATION RESTORATION PROGRAM

The objective of the U.S. Air Force Installation Restoration Program (JRP) is to assess past
hazardous waste disposal and spill sites at U.S. Air Force installations and to develop remedial
actions consistent with the National Contingency Plan (NCP) for sites that pose a threat to human
health and welfare or the environment. This section presents information on the program origins,
objectives, and organization.

The 1976 Resource Conservation and Recovery Act (RCRA) is one of the pnmary federal laws
governing the disposal of hazardous wastes. Sections 6001 and 6003 of RCRA require federal
agencies to comply with local and state environmental regulations and provide mformation to the
U.S. Environmental Protection Agency (EPA) concerning past disposal practices at federal sites.
RCRA Section 3012 requires state agencies to inventory past hazardous waste disposal sites and
provide information to the EPA concerning those sites.

Executive Order 12580, adopted in 1987, gave variou& federal agencies, including the
Department of Defense (DoD), the resonsibility to act as lead agencies for conducting
investigations and implementing remediatioñ efforts when the Federal agencies are the sole or
co-contributor to contamination on or off their properties.

To ensure compliance with Executive Order 12580, the DoD developed the IIRP, under the
Defense Environmental Restoration Program, to identif' potentially contaminated sites,
investigate these sites, and evaluate and select remedial actions for potentially contaminated
sites. The DoD issued the Defense Enviroent Policy Memorandum
(DEQPPM) 80-6 regarding the 1K? pr ii6huJithi 8O, and implemented the policies outlined
in this memorandum in December 1980. The NC? was issued by EPA in 1980 to provide
guidance on a process by which (I) contaminant release could be reported, (2) contamination
could be identified and quantified, and (3) remedial actions could be selected. The NCP
describes the responsibility of federal and state governments and those responsible for
contaminant releases.

The DoD formally revised and expanded the exisling 1K? directives and amplified all previous
directives and memoranda concerning the 1K? through DEQPPM 81-5, dated 11 December 1981.
The memorandum was implemented by an U.S. Air Force message dated 21 January 1982.

The IRP is the DoD's primary mechanisiji for response actions on U.S. Air Force installations
affected by the provisions of the Superfund Amendments and Reauthorization Act (SARA). In
November 1986, in response to SARA and other EPA interim guidance, the U.S. Air Force
modified the IRP to provide for a Remedial InsiestigationtFeasibility Study (RIIFS) program
The IRP was modified so that R1!FS studies could be conducted as parallel activities rather than
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serial activities. The program now includes applicable or relevant and appropriate requirements
(ARAR) determinations, identification and screening of remedial technologies, and development
of remedial alternatives. The IRP may include multiple field activities and pilot studies prior to a
detailed final analysis of alternatives. Over the years, requirements of the IRP have been
developed and modified to ensure that DoD compliance with federal laws, such as RCRA, NCP,
SARA, and the Comprehensive Environmental Response, Compensation and Liability Act can be
met.

1.2 HISTORY OF PAST 11W WORK AT THE INSTALLATION

Carswell AFB is located in north-central Texas in Tarrant County, approximately 8 miles west of
downtown Fort Worth (Figure 1-1). Carswell AFB property totals 2,555 acres and consists of a
main station and two noncontiguous land parcels. The area surrounding the station is mostly
suburban, including residential areas of the cities of Fort Worth, White Settlement, and
Westworth Village. The main station totals 2,264 acres and is bordered on the north by Lake
Worth, on the east by the Trinity River and Westworth Village, on the northeast and southeast by
Fort Worth, on the west and southwest by White Settlement, and on the west by Air Force Plant
(AFP) No. 4.

Prior to 1941, the area that is now Carswell AFB consisted of woods and pasture in an area called
White Settlement. Carswell AFB was originally a modest dirt runway built to service the aircraft
manufacturing plant now called AFP No. 4. The installation was established in 1942 and was
referred to as the Tarrant Field Airdrome. Its mission was to provide training for B-24 bomber
pilots. The Strategic Air Command (SAC) assumed control of Tarrant Field Airdrome in 1946
and the installation served as the Headquarters for the Eighth Air Force and as a heavy bomber
base. In 1948, the base was renamed Carswell AFB in honor of Fort Worth native Major Horace
S. Carswell. Carswell AFB became host base for its first B-52s and KC-135s in 1956. The Air
Combat Command assumed control of Carswell AFB in 1992 concurrent with the
disestablishment of the SAC.

Pursuant to the Base Closure and Realignment Act of 1990, Carswell AFB was selected for
closure and associated property disposal during Round II Base Closure Commission
deliberations. The base officially closed on September 30, 1993. On October 1, 1994, the U.S.
Navy assumed control of Carswell AFB; the base was renamed Naval Air Station (NAS) Fort
Worth, Joint Reserve Base (JRB), Carswell Field.

Because a wide variety of waste generating activities have occurred at the SWMIUs and AOCs on
base, a number of environmental investigations and studies have been conducted to identi&
sources of possible contamination, and to assess the extent and magnitude of contamination and
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its potential impacts on human health and the environment. Applicable basewide studies include
a Phase I — Preliminary Assessment/Records Search (CH2M Hill, 1984), a Phase II - Problem
ConfirmationlQuantification Report (Radian, 1986), a RIlES Stage II investigation (Radian,
1989), a RCRA Facility Assessment (RFA) (Kearney, 1989), a Basewide Environmental
Baseline Survey (USAF, 1993), and a RCRA Facility Investigation (RFI) for Parcel D and
Background Study (Jacobs, 1997). These studies and any related investigations or remedial
actions as they relate to individual SWMIUs and AOCs are discussed in the applicable site-
specific sections of this work plan.

1.3 DESCRIPTION OF CURRENT STUDY

1.3.1 Project Objectives

The overall goal of this project is to provide risk-based closure documentation for various
SWMUs and AOCs, in accordance with RCRA Part B permit HW50289. The project will
determine site-specific target levels for contaminants and recommend closure, monitoring, or
remediation to target levels. Specific objectives needed to achieve this goal include:

• Collect and evaluate existing site data against appropriate risk-based closure criteria.

• Refine or develop, based on previous and newly collected data, conceptual site models
(CSM).

• Collect site-specific data to fill data gaps identified in the initial data evaluation.

• Prepare management plans or determine corrective measures required to meet site-specific
target cleanup levels.

• Implement incidental soil removal/interim removal actions to meet site-specific contaminant
target levels that will allow for risk-based site closures.

• Prepare closure documentation for sites meeting risk-based closure criteria.

1.3.2 Project Scoping Documents

This WP constitutes one of the scoping documents required by the Statement of Work (SOW) for
this contract and delivery order. Other scoping documents prepared for this contract and delivery
order include a Sampling and Analysis Plan (SAP) and a Health and Safety Plan (HSP). The
SAP consists of two deliverables: the Field Sampling Plan (FSP) and a Quality Assurance Project
Plan (QAPP). These scoping documents are referenced as necessary and appropriate.
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2.0 SUMMARY OF EXISTING INFORMATION

The project encompasses several SWMUs and AOCs located throughout the base. Location
figures for each site are provided at the end of Section 2. The installation environmental selling
is presented below along with site-specific background information. After data evaluation and
collection of data to fill data gaps identified during this project, final closure documentation 'will
be presented which describes the site-specific enviroru ental setting and exposure scenarios at
each site. The site-specific environmental setting will be presented in the work plan addendum
prepared after initial site data evaluation.

2.1 INSTALLATION ENVIRONMENTAL SETTING

2.1.1 Geology

Carswell AFB is built pnmarily on unconsolidated alluvium, referred to locally as the Terrace
Alluvium, which lies unconformábly on top of a sequence of lithified Cretaceous formations.
These Cretaceous rock units are from youngest to oldest, (I) the Goodland Formation, composed
of limestone with a few thin shale beds; (2) the Walnut Formation, a shelly limestone
interbedded with thin shale and sandy clay beds; and (3) the Paluxy Formation, a poorly to
moderately cemented sandstone with shale interbeds (Jacobs, 1997). The regional dip of the
rocks in the vicinity of Carswell AFB ranges from 35 to 40 feet per mile to the east and
southeast.

The Terrace Alluvium consists of Quatemary floodplain and fluvial terrace sediments of
primarily sara!, gravel, clay, and silt deposited by an abandoned meander of the Trinity River.
Locally, it has been observed that the Trinity paleochannel and other smaller paleochannels have
eroded the Goodland Formation to the extent that Terrace Alluvium sediments were deposited
directly on the Walnut Formation. The local thickness of the Terrace Alluvium ranges from 0 to
greater than 45 feet (Jacobs, 1997).

Underlying the Quaternary alluvium are the GQodland and Walnut Formations. The Goodland is
a chalky-white, fossiliferous, dense limestone, interbedded with clay and marl The Walnut
Formation is a shell-agglomerate limestone with varying amounts of clay and shale. The
Goodland is exposed on the southern portion of the base, south of White Settlement Road. The
Walnut and Paluxy Formations are exposed in a small area in the northwestern corner of the base
along the shores of Lake Worth. The thickness of the CoodlandlWalnut formations is
approximately 25 feet or greater beneath most of Carswell AFB, however, weathenng may have
eroded the thickness of the limestone in certain areas (Dames & Moore, 1995) These strata are
generally thy, although small amounts oRvater are occasionally present in the shale and clay
units (Radian, 1991).



2 Final Revised Work Plan
NAS Fort Worth, TX

-. Risk-Based Assessment, Management, and Closure of SWMUs and AOCs
Contract #F41624-95-D-8003 IDelivery Order 0023

March 1999
Page 2-2

Underlying the Goodland and Walnut Formations is the Paluxy Formation. Regionally, the
Paluxy Formation is divided into upper and lower sand members by a shale unit. The Paluxy
Formation thickness ranges from 140 to 190 feet, averaging 160 feet in Tarrant County (Radian,
1991). The Paluxy Formation is exposed along the southern shore of Lake Worth at the northern
boundary of the facility and along the erosional channel of the Trinity River. The Paluxy
Formation either is aerially exposed or is in contact with the overlying Walnut Formation. It is
reported that the Paluxy Formation may be in contact with the overlying Quaternary alluvium at
the eastern boundary of AFP-4, where the Goodland and Walnut Formations have been removed
by erosion (Dames & Moore, 1995).

2.1.2 Groundwater

Three hydrogeologic units exist beneath Carswell AFB that are relevant to subsurface conditions.
From the shallow to the deepest, they are: (I) the Quaternary alluvium aquifer containing
unconfined groundwater associated with the Trinity River alluvial terrace deposits; (2) an
aquitard of predominantly dry limestone of the Goodland and Walnut Formations; and (3) an
aquifer in the Paluxy Formation.

The Quaternary alluvial groundwater is found under unconfined conditions at Carswell AFB.
Low permeability is typical of the alluvium because of the large amounts of clay and silt.
However, there are zones of greater permeability in the saturated sands and gravels of former
channel deposits. Recharge to the water-bearing sediments is local, from rainfall and infiltration
from stream channels and drainage ditches. The direction of groundwater flow is generally
controlled either by bedrock topography or discharge zones at primary or secondary streams.
Previous reports indicate that the groundwater flow in these sediments across the facility is
generally toward Farmers Branch Creek or eastward toward the Trinity River at the eastern
boundary of the facility. Groundwater leakage may occur to the Paluxy Formation in areas where
the Walnut Formation aquitard is significantly thinned by erosion or eroded away.

The unconfined groundwater found in the Quaternary alluvium is generally separated from the
underlying Paluxy Aquifer by the low permeability limestones and calcareous shales where the
Goodland and Walnut Formations are present. The aquitard is composed of moist clay and shale
layers interbedded with dry limestone beds. Hydrographs from paired upper zone Quatemary
alluvium and Paluxy Formation monitoring wells indicate there is little flow from the overlying
alluvial aquifer to the Paluxy Formation in those areas where the Walnut Formation is not deeply
eroded.

The Paluxy Aquifer is the shallowest aquifer underlying Carswell AFB. In the area, water in the
uppermost part of the Paluxy Formation would occur under confined conditions beneath the
Goodland and Walnut Formations, except where these units have been eroded away. However,
extensive groundwater pumping in the Fort Worth area, including the Cities of White Settlement
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and Samson Park, has lowered the Paluxy Aquifer potentiometric surface below the top of the
formation, resulting in unconfined conditions.

Recharge to the Paluxy Aquifer occurs where the formation crops out. The Paluxy Formation
outcrops west of AFP-4, and north of Carsweli AFB in the bed ofLake Worth Lake Worth is a
major recharge area for the aquifer and creates a pótentiometric high in its vicinity. Regional
groundwater flow is southeastward in direction ofthe regional dip.

2.1.3 Surface Water

Carswell AFB and all of Tarrant County are located within the Trinity River watershed. Surface
water resources in the vicinity of Carswèll AFB include the West Fork and Kings Branch of the
Trinity River, Farmers Branch Creek, Lake Worth, aTIidtWo ponds in the golf course area.

Lake Worth, a man-made reservoir on the West Fork of the Trinity River, is located north of
Carswell AFB and is owned and operated b the City ofFort Worth. These waters are used for
public water supply and recreation. Lake Worth covers an area of 3,558 acres and is 12 miles
long.

Surface water is the main source of potable water in the vicinity of Carswell AFB. The City of
Fort Worth Water Department is the prit isippher to the areas surrounding and including
Carswell AFB. Water from Farmers BranchCreek is used to irrigate the on-Base golf course.
The nearby communities of White Settlement and Sansom Park obtain water from 12 and 9
groundwater wells, respectively, but whenrequiréd, they purchase surface water from Fort Worth
to supplement their water supplies.

Surface drainage at Carswell AFB is collected by the storm drainage system and routed into the
sewer system, or as outfall into Lake Worth _pderground drainage culvert conducts surface
runoff generated from areas west of Carswell AFB eastward to Farmers Branch Creek. Storm
water runoff from Carswell AFB that is not routed to the Base or city sewer system is discharged
into Lake Worth. The outfall is permitted under the National Pollutant Discharge Elimination
System.

The potential for contamination of surface water is present at several locations on Carswell AFB.
There is potential for migration of hazardous contaminants through the surface water at sites in
proximity to the West Fork of the Trinity River, Farmers Branch Creek, and Lake Worth In
addition, shallow groundwater carrying dissolved contaminants may discharge to these surface
waters (IT Corp., 1997)
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2.1.4 Biology

Sensitive habitats include those areas that can potentially restrict the use of the land, such as
wetlands under the jurisdiction of the Clean Water Act (CWA), plant communities that are
designated as unusual or of limited distribution, and important seasonal use areas for wildlife
(e.g., migration routes, breeding areas, or crucial summer/winter habitat that are of agency
concern). This includes areas associated with a protected species, or those areas critical for a life
need of a species or population.

The shore of Lake Worth is considered sensitive habitat due to its importance to migratory birds,
including state- and federal-listed species. The great blue heron rookeries are sensitive nesting
areas along the northern banks of Lake Worth. These rookeries are protected as sensitive wildlife
areas by the Texas Department of Parks and Wildlife (TDPW).

Carswell AFB has a total of 0.6 acre ofjurisdictional wetlands designated by the Corps of
Engineers (COE). Jurisdictional wetlands areas on base are found in the natural drainage stream
southeast of AFP-4, totaling approximately 0.5 acre, and on the west side of the Off-Site WSA,
totaling approximately 0.1 acre.

The Air Force has conducted informal consultations with the U.S. Fish and Wildlife Service and
the TDPW concerning threatened and endangered species potentially occuthng in the vicinity of
Carswell AFB. No state- or federal-listed threatened or endangered species is known to
permanently live on Carswell AFB. None of the federal-listed plant species for Texas are known
to occur within 100 miles of Tarrant County. Ten listed bird species occur in Tarrant County and
are migrants attracted by Lake Worth. None of these migrants are expected to reside in the
vicinity of the main base or at the Off-Site WSA. Two federal-listed candidate reptile species,
the Texas horned lizard and the Texas garter snake, may occur in Tarrant County. There is slight
potential these reptiles could be present in the horse pasture on the eastern side of the main base.

2.1.5 Demographics

Land uses west of Carswell AFB are predominantly residential, commercial, and industrial.
These include single-family residences, commercial centers, AFP No. 4, and an industrial
complex in White Settlement.

The predominant development south of Carswell AFB is the commercial area located at
Interstate 30 and State Highway 183 interchange. This area includes a discount retail center, a
regional shopping mall, and a convenience center.

Various types of residential development occur southeast of Carswell AFB, north of Interstate
30. South of River Oaks Boulevard and Roaring Springs Road are country club estates and
upscale townhouses. Further south are middle to upper income, single family housing, and
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multifamily units mixed with commercial office development. Single family housing is also
found on the eastern side of Carswell AFB, from the Kings Branch housing tract north to
Meandering Road.

Public/recreational land uses occur north of Carswell AFB, surrounding Lake Worth. Public
access along the southern shore of Lake Worth is currently restricted due to Carswell AFB
activities. A fish hatchery, YMCA camp, and private recreational lands are located along the
West Fork of the Trinity River, northeast of the Base.

2.2 CHARACTERIZATION OF BACICGWOUND CONDITIONS

2.2.1 Golf Course Maintenance Yard (AJt 9)and Pesticide Rinse Area (SWMU 58)

The Golf Course Maintenance Yard (GCMY) !s located in the south-central portion of the former
Carswefl AFB, north of White Settlement Road. It occupies approximately one-half acre in area.
Prior to the Interim Remedial Action (IRA) in 1996, buildings at the GCMY included a
metal/office storage building, a wooden pole barn and metal carport used for equipment storage,
and an aboveground fuel storage tank. As part of the IRA, the wooden pole barn was
demolished and disposed of offsite, and the metal carport was moved to the former location of
the pole barn. A new metal storage shed was built next to the existing metal building as a
replacement for the pole barn. The site is currently used, and likely to be used in the future, for
golf course maintenance (Figure 2-1).

The 1996 IRA by Jacobs Engineering Group, Inc. (JACOBS) consisted of conducting soil
sampling to determine the nature of impacts, identiring the chemicals of concern, excavating
and removing impacted soil, and conducting confirmatory sampling. A total of 380 cubic yards
of soil was disposed off-site, the excavations werèbackfifled with clean soil, and the surfaces
were finished with gravel or a concrete slab. The Technical Report for the IRA (Jacobs, 1997)
concluded that remaining pesticide concentrations in the soil were below Medium Specific
Concentrations (MSCs), metals in soil rèithseriteJbaèkground, and the site could be closed
under Texas Risk Reduction Standard (RRS) No. 2.

2.2.2 Grounds Maintenance Yard (AOC 5)
—

The Grounds Maintenance Yard (GMY) (Figiire 2-2) is located in the southeast corner of
Carswell AFB near the Main Entrance. It is a predominantly graveled yard, with some areas of
asphalt pavement, two small maintenance buildings, a pesticide storage shed, two 500-gallon
aboveground storage tanks located on a concrete containment pad, and two office trailers. A site
walk through by LAW Environmental, Iñè. (LAW) and AFCEE rsonnel in October 1994 found
some soil staining and areas suspected to hiiTóiiiiiffy contained chemical storage sheds and/or
petroleum storage tanks. Past operations at the OMY include storage and maintenance of
grounds keeping equipment, and storage of pesficides, solvents, and fuels.
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LAW conducted soil sampling activities at the GMY from October22 to 24, 1995 as part of a
Site Investigation/Site Characterization. Twenty-eight surface soil samples were collected from
0 to 2 feet using stainless steel hand augers following a grid layout of the site. Sampling
locations occurred at approximately 60-foot intervals, but some locations were offset to include
stained areas near the two maintenance buildings and former pesticide storage building, in the
area of the petroleum storage tanks, and at locations where obvious soil staining was observed.

Unified Services of Texas, Inc. (UNSVTX) demolished and removed one structure and one
concrete pad at the GMY in May 97. UNSVTX also disposed of twenty-three transformers of
varying sizes located on a concrete pad to the northeast of the GMY. Laboratory analysis
indicated that three of the transformers contained polychlorinated biphenyls (PCB) oil in
concentrations in excess of 50 parts per million (PPM). These three transformers were
appropriately labeled and transported for incineration. The other twenty transformers contained
PCB oil in concentrations less than 50 PPM and were transported to an approved disposal
facility. The GMY was backfilled and compacted at removal areas.

In 1997, JACOBS compared the results reported in the LAW Site Investigation/Site
Characterization Technical Report for the Aerospace Museum Site and Grounds Maintenance
Yard, against background concentrations as reported in the NAS Fort Worth JRB, Texas
Basewide Background Study (Jacobs, 1997). The evaluation indicated that arsenic was the only
metal analyte which exceeded the Soil/Air and Ingestion Standard for Industrial Use (SAl-hid)
MSCs. Arochlor 1254 was detected twice, and 4,4-DDE, 4,4-DDT, and dieldrin were each
detected once at concentrations above the MSC. The evaluation recommended sampling for
PCBs in the former vicinity of the transformers, sampling for pesticides along the west fence line
of the OMY, and sampling for arsenic near one former sample location.

In May 1997, JACOBS collected thirty-two soil and sediment samples at the UMY in order to
confirm the analytical results collected by LAW in October 1995. Samples were analyzed for
selected metals, and pesticides and PCBs. All samples were first prepared using the synthetic
precipitate leaching procedure (SPLP). The data evaluation concluded that endrin was detected
below the RRS No. 2 concentration, lead was detected above the Practical Quantitation Limit
(PQL) in one sample, and beryllium was detected below the PQL. All of the beryllium results
received a "B" qualifier, indicating the detected concentrations were less than 5 times the lab
blank concentrations. This qualifier indicates that beryllium is likely due to laboratory
contamination and is not present in soil or sediment at these concentrations. Beryllium was
detected in all seven lab blank samples at concentrations ranging from 0.0005 to 0.0162 miligram
per Liter (mg/L), while the highest concentration ma soil sample was 0.0166 miligram per
kilogram (mg/kg). The evaluation noted that the Method Detection Limits (MDLs) for antimony,
lead, aldrin, and dieldrin were above the RRS No. 2 concentrations.
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2.2.3 Aerospace Museum Site (AOC 8)

The Aerospace Museum Site (AMS) is located along Spur 341, west of the North-South primary
instrument runway, south of AFP-4, and adjacent to Farmers Branch Creek (Figure 2- 3). The
site is currently covered with grass and slopes gently from northwest to southeast. This 12.5-acre
museum site has been used for display of various aircraft, vehicles, and storage equipment. A
records search indicated that an asphalt batching plant was previously located at the site Also, a
B-52 bomber was previously stored and dismantled at the site, resulting in small chips of aircraft
skin being buried in the surface soil. CarsweliAFB personnel conducted a site survey on April
9, 1993, and reported the following:

• Several spots of stressed vegetation and dark oily spots near aircraft and ground vehicle
displays.

• Stressed vegetation along the west fence line and randomly throughout the aircraft display
area.

• A 55-gallon drum of material assumed to be waste grease.
• Discarded paint cans.
• A 55-gallon drum of cleaning compound.
• Several rusted and unidentifiable cans and drums.

In October, 1994, representatives of AFCEF and LAW met at the AMS and found that the debris
listed above had been removed, and neither surface staining nor distressed vegetation were
evident.

LAW conducted soil sampling activities at the AMS from October22 to 24, 1995 as part of a
Site Investigation/Site Characterization. Forty-nine surface soil samples were collected from 0 to
2 feet using stainless steel hand augers following a grid layout of the site. Sampling locations
occurred at approximately 100-foot intervals. Samples were analyzed for metals, volatile organic
compounds (VOCs), and semi-volatile organic compounds (SVOCs) The Site Investigation
/Site Characterization (SI) Technical Report (LAW, 1996) indicated that VOCs and SVOCs
detected at the AMS were at concentrations less than the Texas RRSs. The background data
collected for metals at this site were determined to not be representative of basewide background
concentrations; therefore, a comparison of detected metals concentrations at the site to
background were inconclusive.

UNSVTX demolished and removed nirièirnall structures and concrete pads at the former AMS
in May 97. These removed structures included a wooden shed, an electrical equipment box, two
apparent old concrete blast shields, two concrete pads, one asphaltic concrete pad, a mobile fuel
test system, soil piles, a rubble pile, and loose railroad ties. The site was restored by clean
backfiuing, compacting, and reseeding with native grass.
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In 1997, JACOBS compared the results reported in the LAW Site Investigation/Site
Characterization Technical Report for the Aerospace Museum Site and Grounds Maintenance
Yard, against background concentrations as reported in the NAS Fort Worth JRB, Texas
Basewide Background Study (Jacobs, 1997). The evaluation indicated that toluene was detected
throughout the AMS at relatively low concentrations, SYOCs were detected at concentrations
below Soil/Air and Ingestion Standard for Industrial Use MSCs, and lead was the only inorganic
analyte that required further evaluation. The evaluation indicated that toluene and polynuclear
aromatic compounds (PAH) concentrations likely represented anthropogenic background and
VOCs and SVOCs did not require further sampling. A single sample exceeded background
concentrations and MSCs for lead. The evaluation recommended sampling for lead in the area of
a rubble pile in the southeast portion of the site (subsequently removed by LJNSVTX).

In May 1997, JACOBS collected twenty-seven soil samples at the AMS in order to confirm the
analytical results collected by LAW in October 1995. Samples were analyzed for selected
metals, and were first prepared using the SPLP. The data evaluation concluded that beryllium
was detected below the PQL but was thought to be a lab contaminant, and lead was detected
above the PQL in one sample. The evaluation noted that the MDL for lead was 0.0 16 mg/L
compared to the RRS No. 2 of 0.015 mg/L.

2.2.4 French Undcrdrain System (SWMU 64), Unnamed Stream (AOC 14), and Building
1340 OWS (SWMU 67)

The RCRA Part B Permit for Carswell AFB describes SWMU 64 as the French Underdrain
System which is divided into two parts; a paved lot in the vicinity of an abandoned gasoline
service station; and the Unnamed Stream, a small tributary of Farmers Branch Creek, located
southeast of the abandoned service station. The small Unnamed Stream is the discharge from
Building 1340 Oil/Water Separator (OWS) (SWMU 67) and receives its perennial flow from
groundwater entering the separator. The OWS is connected to the french underdrain system
which was installed to aid in the removal of fuel-contaminated groundwater from the abandoned
service station (Figure 2-4).

The abandoned service station is removed and the only visible evidence of the station is the
concrete pump island. No installation date or as-built drawings have been located for the french
underdrain system. In 1996, Parsons Engineering-Science, Inc. (PARSONS) removed the OWS
and portions of the french underdrain system. Prior to removal, the OWS had discharged into the
unnamed stream, which flows about 200 feet east into Farmers Branch Creek, which in turn
discharges to the Trinity River.

Stage I investigations included the collection of soil samples from three hand-augered borings
near the unnamed stream, and three soil borings in the unpaved lot (abandoned station). Stage II
investigations included collection of surface water samples from the Unnamed Stream and
installation and sampling of four monitoring wells in the area of the stream.
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Initial investigative activities conducted in 1985 revealed high levels of organic compounds in
the groundwater under the paved lot (abandoned service station). Groundwater sampling in 1990
detected VOCs and metals, but at concentrations below MCLs. During groundwater sampling
for the 1994 RFI, VOCs and metals were detected in concentrations above RRS No. 2 levels.
Surface water data collected in 1986 and 1990 detected benzene and toluene.

Free petroleum product and detectable conce rift ions of petroleum hydrocarbons in both soil and
groundwater were measured at the site during the 1990 IRP RI (Radian, 1991), the RFI (LAW,
1994) and the 1994 risk-based sampling events. Quarterly compliance monitoring events are
being conducted at the sites in accordance with the Base-wide groundwater monitoring program.

As part of the interim removal actions by Parsons in 1996, portions of the french underdrain and
its bedding material were removed and replaced with low permeability material. These activities
halted the flow of groundwater into the OWS and the unnamed stream. The OWS was cleaned
and removed, and soil samples taken from the resulting pit. Soil samples showed arsenic and
lead concentrations of concern.

The Environmental Company (TEC) conducted an investigation in 1996 of two fuel distribution
pipelines which happen to traverse the area of the unnamed stream. Soil borings revealed
petroleum-related contamination in the area; however, hydrocarbon fingerprinting results
indicated the contamination is not attributabko the pipelines.

Ceo-Marine, Inc conducted soil removal activities at the unnamed stream in 1997 Remedial
actions included overexeavation of the entire Unnamed Stream channel for a width of six feet
and to a depth of no less than one foot, and overexcavation of the west and south walls of the
previously removed OWS. Confirmation sampling was performed as part of the project. The
data from the Ceo-Marine remedial action will be evaluated as part of the current project along
with all previously collected data at these areas.

2.2.5 Landfill LF-04 (SWMt 22), Landfill 3-05 (SWM1J 23), and Waste Burial Area
WP-07 (SWMU 24)

Landfills LF-04, LF-05, and Waste Burial Area WP-07 are located in close proximity to one
another (Figure 2-1), in an area generally referred to as the Landfill Area. This area is located
east of the southern end of the fiightline at Carswell AFB. The landfills were recently
investigated as one project and due to similar wastes, histories, and future uses, will be evaluated
as one area.

LF-04 (SWMU 22) includes approximately six acres of land located east of the south end of
Taxiway 197, and south of the west end of White Settlement Road on Carswell ATh. It was the
main landfill during much of the history of Carswell Aft. While in active use, at least six large
pits, approximately 12 feet deep, were filled with refuse which was reportedly burned and buried.
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Various potentially hazardous wastes including drums of waste liquids, partially full paint cans,
and cadmium batteries were reported disposed of at this site.

LF-05 (SWMU 23) is located northwest of WP-07 between Fire Training Areas 1 and 2, and
adjacent to a small tributary to Farmers Branch Creek. This landfill was constructed by building
a clay berm next to the creek and filling the area behind the berm. The landfill received all types
of flightline waste, including TCE containers, between 1963 and 1975.

WP-07 (SWMU 24) is located north of the west end of White Settlement Road on Carswell AFB,
and between LF-04 and LF-05. Various types of hazardous materials, including drums of
cleaning solvents, leaded sludge, and possibly ordnance materials were reportedly disposed of at
this site during the 1960s. There are no visible signs of the boundaries of the former disposal
area.

LF-04, LF-05, and WP-07 were investigated and characterized in the Site Investigation (SI) IRP
Confirmation/Quantification Report completed by Radian in 1986. The SI showed that TCE
contamination was present in the groundwater beneath the Landfill Area, and elevated
concentrations of metals and vinyl chloride were present in surface water samples near the
Landfill Area. Soil samples collected during the SI also revealed elevated concentrations of
organic and inorganic compounds.

The Landfill Area was further investigated in the Phase II R.I/FS by Radian in 1989. This
investigation revealed that the TCE plume defined in the SI had not changed appreciably, and
soil samples again indicated elevated levels of organic and inorganic compounds.

In 1991, the U.S. Army Corps of Engineers removed several drums containing TCE from nine
excavations at WP-07. Soil samples collected from the excavations detected cadmium,
chromium, and lead in addition to TCE, tetrachloroethene, and other VOCs.

A groundwater pump and treat system was installed by IT Corporation in the Landfill Area to
recover TCE-contaminated groundwater for treatment. Thirteen groundwater extraction wells
were installed as part of the treatment system. The system operated from 1993 until 1995, was
restarted in early 1997 and is currently operational. Selected wells in the Landfill Area are
sampled as part of basewide groundwater monitoring, and also as part of long-term monitoring of
the TCE plume originating from AFP4.

As part of the 1997 1-lydroGeologic Inc. investigation of the Landfill Area, surface and
subsurface samples were collected from test pits excavated at LF-04 and LF-05, and from soil
borings at WP-07.

1-lydroGeologic reported that inorganic compounds and SVOCs were above RRS No. 2 levels in
surface soils at LF-04 and LF-05; inorganic compounds were above RRS No. 2 levels in surface
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soils at WP-07; and inorganic compounds were above RRS No. 2 levels in subsurface soils at
LF-04.

The 1997 HydroGeologic report concluded that metals concentrations in surface waters in the
Landfill Area were probably not representative of runoff specifically related to any of the units
investigated. The report indicated that TCE concentrations in surface waters were above RRS
No. 2 levels; however this was attributed to AFP4 surface water transported through the aqueduct
to Fanners Branch Creek and groundwater discharging to surface waters. The report also
indicated that metals concentrations in sediments were above RRS No. 2 levels; however, there
was no evidence that this was a result of releases from the subject areas.

The 1997 HydroGeologic investigation also determined that groundwater beneath the Landfill
areas has been impacted by chlorinated organic compounds migrating in groundwater from AFP4
located to the west. An increase in contaminant levels is noted in the area of WP-07.

2.2.6 Sanitary Sewer System (SWMU 66)

The sanitary sewer system was designated as SWMIJ 66 in a RCRA Facility Assessment (RFA)
report by EPA (Kearney, 1989). The RFA reported the sanitary sewer system collects sanitary
wastewater as well as some industrial wastewater from Carswell AFB facilities. The wastewater
collected by the sanitary sewer system is discharged into the City of Fort Worth publicly-owned
treatment works. The sanitary sewer system has been in operation since the base was activated in
1942.

An investigation of the sanitary sewer system in 1994 indicated that most of the OWS at the base
did discharge effluent through the sanitary sewer system (Carter and Burgess, 1994). LAW
performed an investigation of 11 OWSs in 1995 to assess contamination and evaluate the
condition of the OWSs. Of the OWSs connected to the sanitary sewer system at Carswell AFB,
five have been submitted for no fUrther action siatus, and several others are expected to require
no fUrther action pending comparison to the basewide background study.

IT Corporation conducted a RH of the sanitary sewer system in 1997 for releases of effluent to
the soil and groundwater. The investigation included collection of surface, near surface, and
subsurface soils, groundwater, and surface water. The investigation included 24 OWSs
connected to the sanitary sewer system. Collection of soil samples was performed along the
sanitary sewer system at areas of greatest potential release of hazardous materials, including the
industrial sector of the sanitary sewer and the OWSs. Samples were also collected near
manholes, major bends, and at 250-foot intervals along the sewer system The results of the 1997
IT RH of the sanitary sewer system are pending review by the Texas Natural Resource
Conservation Commission (TNRCC).
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hazardous materials. Metcalf & Eddy (M&E) collected samples in the area which indicated all
analytes were below regulatory levels. The debris was removed in 1993 as non-hazardous waste.

Armstrong Laboratories Health Physics Branch conducted radiological surveys and sampling of
the Offsite WSA in 1995. The evaluations demonstrated that the Offsite WSA meets the release
criteria in accordance with the United States Nuclear Regulatory Commission, and the Offsite
WSA is considered releasable for public use.

The low-level radioactive waste (LLRW) burial area (SWMU 60) was located 400 feet west of
Building 8503 at the Offsite WSA. The site was used between 1957 and 1969, and consisted of
radium-painted aircraft instrument dials that were disposed of in 18-foot long sealed tubes buried
vertically in the ground. The three tubeaiifidjacent soil were excavated in May 1996. No
evidence of release was observed and soil samples were obtained and analyzed for selected
radionuclides. The Interim Remedial Action LLRW Burial Site technical report (M&E, 1996)
indicated that the TNRCC issued an approval for closure of SWMU 60 under RRS No. 1 on
November 5, 1996.

Five USTs have been installed and removed at the Offsite WSA. These reportedly contained fuel
oil and diesel and were used for power generation, heating and vehicle fueling Documentation
of the UST removal activities was not found.

Groundwater from the on-site supply well was reported to contain total radium at 8.5 picocuries
per liter (pCi/L), in excess of federal drinking water standards of 5 pCiIL. Jacobs Engineering
conducted a background study which focused on previously detected radionuclides in
groundwater. Existing wells were sampled and deep upgradient wells were installed to
determine whether the radionuclides are naturally occurring or the result of disposal practices at
the Offsite WSA.

The Environmental Company (TEC) conducted an RFI of the Offsite WSA in 1997. The project
was to determine the nature and extent of contamination associated with maintenance and
disposal activities at the Offsite WSA. Specific objectives were to determine the nature and
extent of contamination associated with SWN'flJ 59, characterize potential contamination related
to the removed USTs, sample for residual explosive contamination at the EOD range, conduct
asbestos and lead-based paint surveys at th&iite structures, assess potential contamination at the
munitions igloos, and characterize all areas 1E may have been impacted by maintenance and
disposal activities at the site including drainageways and ditches. The results of the 1997 TEC
RFI of the Offsite WSA are pending review by the TNRCC.

2.2.9 Landfill LF-08 (SWMIU 25)

LF-08 (SWMU 25) appears as a grass-covered mound and is located adjacent to, and east of, the
north-south Taxiway 197 and south of Taxiway [90 (Figure 2-1). The RFA (Kearney, 1989)
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reported the area's operational history existed only during the mid 1960's and has not been used
since the late 1960's. Debris that was reportedly accepted by the landfill included wood, metal,
construction rubble, asphalt, concrete, and trees. No evidence suggests that any hazardous
materials were disposed of at this site. However, Kearney reported that some of the materials
disposed of at this site may have contained hazardous materials (HydroGeologic, 1997).

In 1997, HydroGeologic performed two geophysical surveys to evaluate the extent of the landfill.
Following the reduction of survey data, eight test pits were excavated to investigate identified
anomalies. Surface soil samples were collected at the test pit locations and subsurface soil
samples were collected from virgin soil beneath the landfill debris. The draft report for the
investigation indicated that several inorganics in surface and subsurface soils exceeded
background and/or RRS No. 2 levels, and several SVOCs in surface soils exceeded PQLs andlor
RRS No. 2 levels.

The 1997 1-lydroGeologic investigation also determined that groundwater beneath the Landfill
areas has been impacted by chlorinated organic compounds migrating in groundwater from AFP4
located to the west. One newly installed well at LF-08 detected higher concentrations of TCE
than the well that is upgradient from LF-08 (HydroGeologic, 1997).
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3.0 PROJECT TASKS

3.1 CONCEPTUAL SITE MODEL DEVELOPMENT

Conceptual site models (CSMs) shall be developed or existing models refined for each site after
a review of all existing site information. The CSM shall describe contaminant sources, geologic
and hydrogeologic conditions, background concentrations, contaminants and contaminated
media, migration pathways and potential receptors, and the risk presented to exposed populations
at each site. The CSM shall provide thèbi[i& risk-based closures or developing target
remediation goals at each site. Data gaps idiiitifièd during CSM development will guide data
collection for this project. The CSMs shalt then be further refined or revised based on the
additional data obtained. The project objectives include identifying and filling existing data gaps
in the CSM to provide risk-based closure documentation for each site or develop risk-based
target remediation goals for each site.

3.2 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS
IDENTIFICATION

All federal, state, and local laws, regulations, criteria, advisories, and guidance shall be
considered in identifying contaminant-specific, location-specific, and action-specific ARARs.
The Texas Risk Reduction Rules (30 Texas Administrative Code TAC) 335 Subchapter S) will
be the primary guidance for determining site-specific risk-based target cleanup levels for each
site and for documenting that each site thiitfEôiilévels as applicable. The TSDF will be
closed in accordance with the requirements of Pc it No. HW-50289, Permit for Municipal
Hazardous Waste MaKagemeni Site. èédi&iPermit No. I-IW-50829, facility closure shall be
completed in accordance with the requirements of 31 TAC 335.152 and 40 CFR Part 264 Subpart
G, and the September 6, 1989 closure plan and amendments.

3.3 RISK ASSESSMENT

A risk assessment consistent wIth 30 TAC Chapter 335, Subchapter S will be conducted for each
site or zone of sites. The risk assessments will comply with the provisions set forth for the
attainment of Risk Reduction Standard No. 2 (itRS): Closure/remediation to health-based
standards and criteria. Compliance with RRS No. 2 will assure that any substantial present or
fi.iture threat to human health or the environment is eliminated.

Data on environmental media collected during previous investigations and during the current
project will be compiled and evaluated for each site The data will be used to identify the
chemicals potentially posing a risk to human health and the environment, select environmental
media of concern, determine exposure factors, and develop cleanup levels.
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Compounds that are detected below background concentrations will be eliminated from further
evaluation in the risk assessment. Exposure scenarios used to develop cleanup levels will be
selected based on potential current and future exposure pathways and receptors identified at or
near the site. Land use, zoning restrictions, and property transfer plans will be evaluated in
selecting exposure scenarios. Toxicity factors will be compiled for each Contaminant of
Concern (COC).

Cleanup levels will be derived for each COC in each medium of concern. Specifically, Texas or
Federally promulgated health-based standards or criteria represent the primary basis for site
cleanup levels. When these values are not available for a COC, MSCs will be derived. MSCs
are health-based concentrations and will be derived from exposure and toxicity factors identified
in the risk assessment and from the acceptable risk levels required by Subchapter S. Cleanup
levels that are lower than the PQLs or natural background concentrations will be adjusted
upwards to the greater of the PQL or background level.

A risk reduction evaluation will be provided to determine whether site concentrations meet the
cleanup levels developed under the provisions of RRS No. 2. Exposure concentrations derived
in the exposure assessment will be compared to the identified cleanup levels. For those sites that
do not meet cleanup levels, conclusions and recommendations regarding attainment of cleanup
levels will be discussed.

3.4 DATA NEEDS IDENTIFICATION

The objectives of the project are defined in Section 1.3.1 of this WP. Existing site data will be
collected and evaluated against appropriate risk-based closure criteria. Data gaps identified
during the initial data evaluations will guide additional data collection for this project. Data
needed to accomplish the project objectives include:

• Soil and Sediment Characteristics Data. Soil characteristics data is necessary to understand
the geologic conditions in areas of potential contamination. Lithologic data will be recorded
during all subsurface sampling activities conducted in relation to filling identified data gaps
at specific sites. Soil properties data (grain size, moisture content, organic carbon, porosity,
etc.) will be collected as required to fill identified data gaps at specific sites.

• Soil Contamination Data. Soil contamination data is necessary in areas of potential
contamination to identi& the types and concentrations of contaminants present in surface and
subsurface soils. Soil sample locations and analyses will be selected to fill identified data
gaps at specific sites.

• Sediment and Surface Water Contamination Data. Sediment and surface water
contamination data is necessary to identi& the types and concentrations of contaminants
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present in drainageways at applicable sites. Sediment and surface water sample locations and
analyses will be selected to fill identified data gaps at specific sites.

Groundwater Characteristics Data. Groundwater characteristics data is necessary in areas of
potential contamination to understand the hydrogeologic conditions. Data will be collected to
fill identified data gaps involving groundwater characteristics, such as depth to groundwater
and direction of groundwater flow Identifled data gaps at specific sites may require the
installation of additional groundwater monitoring wells.

Groundwater Contamination Data. Groundwater contamination data is necessary to identi&
the types and concentrations of contaminants present in groundwater. Groundwater sample
locations and analyses will be selected to fill identified data gaps at specific sites. Identified
data gaps at specific sites may require the installation of additional groundwater monitoring
wells.

Land Survey Data. Land survey data is necessary to accurately locate property boundaries,
easements, soil boring and sample locations, and groundwater monitoring well locations.
Survey data will be required to fulfill deed certification requirements for site closures under
Risk Reduction Standard No. 2.

3.5 FIELD INVESTIGATION TASKS

Field activities required to fulfill project objectives will include those identified as necessary to
fill data gaps and implement selected interim actions to meet site-specific target cleanup levels.
The initial data evaluation and risk-based closure evaluations based on the provisions RRS No. 2
will determine the field tasks required to achieve the project objectives. Field activities will take
place at those sites listed in Section 2.0 of the WP only if required following the initial data
evaluation. A sumnary of the specific tasks, and locations and types of sampling required at
each site will be specified in work planaddenda for each site and as each site is evaluated.

After obtaining all necessary permits for ground penetration, mobilizing personnel and field
equipment, and establishing a temporary on-site field office, environmental media sampling and
selected interim actions will begin. Potential field activities expected to be required to fill data
gaps and implement interim actions are described below.

3.5.1 Sampling and Analysis

Surface and subsurface soil samples, sediment and surface water samples, and groundwater
samples will be collected as required to refine conceptual site models, fill identified data gaps,
resample previously invalidated data, further define the extent of contamination, and demonstrate
the attainment of cleanup levels. The sampling activities will be conducted under the protocol
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described in detail in the FSP. A summary table of samples and analyses to be performed at each
site will be specified in work plan addendum as each site is evaluated.

3.5.2 Well Installations

Additional permanent monitoring wells, temporary monitoring wells, and piezometers will be
installed as required to provide data required to refine conceptual site models, fill identified data
gaps, further define the extent of contamination, and demonstrate the attainment of cleanup
levels. The well installations will be conducted under the protocol described in detail in the FSP.
The locations of any required well installations will be specified in each work plan addendum as
each site is evaluated.

3.5.3 Land Surveys

Field activity survey information will be recorded as described in detail in the FSP. For those
sites submitted for closure under RRS No. 2, survey data outlining the property location and
boundaries will be obtained to fulfill deed certification requirements.

3.5.4 Excavations

Excavations will be conducted as necessary to provide data required to refine conceptual site
models, fill identified data gaps, further define the extent of contamination, and demonstrate the
attainment of cleanup levels. Excavations may take place as selected interim actions for soils to
meet site-specific target cleanup levels. The excavations will be conducted under the protocol
described in detail in the FSP. The locations of any required excavations will be specified in
work plan addendum as each site is evaluated.

3.5.5 Waste Management

Wastes that may be generated during the project activities include: (1) purged groundwater; (2)
decontamination water; (3) drill cuttings; (4) excavated soils; (5) expendable personal protective
equipment; and (6) general trash.

Waste disposal activity will be coordinated with Carswell AFB authorities and they are
responsible for signing all transportation manifests as the generator. Any hazardous waste
disposal will be at a site selected by Carswell AFB authorities. All waste management practices
will follow the guidelines established by the TNRCC. Detailed waste handling procedures are
presented in the FSP.
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4.0 DATA ASSESSMENT, RECORDS, AND REPORTING REQUIREMENTS

4.1 DATA ASSESSMENT

A review of field records will be conducted to determine completeness, validity of samples
collected, and the correlation of field data. Any anomalies in data will be identified and
evaluated.

All laboratory analysis data generated from sampling during this project will be reviewed and
validated in accordance with Section 8.0 of the Basewide Quality Assurance Project Plan
(CH2M Hill, August 1996).

An evaluation of valid environmental data will be conducted. Based on the data reviews, data
generated through poor field or laboratory practices will not be considered in the evaluation
Historical data that is not supported by proper documentation will also not be considered in the
evaluation. Report documents will include a discussion regarding any environmental data found
to be invalid.

4.2 RECORD KEEPING

Documentation of field sampling will be performed to ensure data validity and facilitate
evaluation. Field logbooks will be maintained to contain information pertinent to the field
sampling program and the equipment preparation efforts. Field logbooks will be maintained in
accordance with Section 8.0 of the FSP. Field personnel will complete and maintain standard
field data forms for all field activities. Examples of field data forms are collectively presented in
the FSP. The field data forms to be utilized include:

• Chain-of-Custody Form;
• Boring Logs;
• Monitoring Well Construction Details and Abandonment Forms,
• Monitoring Well Development Records;
• Monitoring Well Purging Forms;
• Monitoring Well Static Water Level Forms;
• Instrument Calibration Log Sheets; and
• Waste Inventory Tracking Forms.

4.3 REPORTING REQUIREMENTS

This section details project reporting requirements. All deliverable products/reports will be
prepared and submitted in accordance with the SOW and the applicable Contracts Data
Requirements Lists.
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4.3.1 Project Scoping Documents

This WP constitutes one of the project scoping documents required by the SOW for this contract
and delivery order. Other scoping documents include a HSP and a SAP. The SAP will consist of
a FSP and QAPP.

4.3.2 Project Reporting Requirements

Reporting requirements for this project include preparing closure documents for sites posing
minimal or no threat to human health, welfare, or the environment and for which no further
action is appropriate. For those sites requiring further action, a site-management plan will be
prepared establishing target cleanup levels and remedial action objectives. CSMs will be
developed or refined for each site evaluated, and risk-based evaluations will be conducted for
each site. The CSMs and risk-based evaluations will be included as components of the closure
documents or site-management plans.

The closure documents and site-management plans will be submitted in draft and final formats.
The documents will summarize all previous site activities, investigations, and data; describe all
activities completed during this project; and interpret and analyze all valid data. The documents
will address the requirements of the TNRCC Subchapter 5, Risk Reduction Standards (30 TAC
335) and other ARARs.

4.3.3 Monthly Status Reports

FPM will complete and submit monthly financial and management reports. The monthly status
reports will describe the status of expenditure of funds correlated with the progress of the work
completed. Reports shall indicate the progress of the work and the status of the program arid
assigned tasks.

4.3.4 Project Schedules

FPM has prepared a computer-generated network analysis that is a detailed task plan for all WBS
tasks. The network analysis is in the form of a Oantt chart to appropriately indicate the
percentage of work scheduled for completion by any given date during the period of the delivery
order.

4.3.5 ERPIMS Data

Preparation of data for submission to the Environmental Restoration Program and Information
Management System database shall be in accordance with the SOW.
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5.0 PROJECT MANAGEMENT

This task includes coordinating among other project participants, as well as tracking schedules
and budgets and preparing monthly status reports to AFCEE. Table 5-1 presents point-of-contact
information for key project personnel. Figure 5-1 is a project organizational chart that identifies
key project personnel.

Table 5-1. Key Personnel and Point-of-Contact Listing

Name Address Phone Number

Mr. Charles Pringle
AFCEE TeamChief7
Contracting Officer
Representative

AFCEE/ERB
3207 North Road, Building 532
Brooks AFB, TX 78235

(210) 536-4477
(210) 536-3609 Fax

Mr. Alvin Brown

AFBCA Field Engineer

AFBCAJOL-H
6550 White Settlement Road
Fort Worth, TX 76114

(817) 731-8973, Ext. 10
(817)731-8137 Fax

Mr. Kevin Phillips
FPM Program Manager

Fanning, Phillips and Molnar
909 Marconi Avenue
Ronkonkoma, NY 11779

(516) 737-6200
(516) 7372410Fax

Mr. Joseph Comanzo
FPM Quality Assurance

Fanning, Phillips and Molnar
909 Marconi Avenue
Ronkonkoma, NY 11779

(516) 737-6200
(516) 737-2410 Fax

Mr. Thomas Doriski
FPM Health and Safety
Officer

Fanning, Phillips and Molnar
9311 San Pedro Avenue, Suite 700

San Antonio, TX 78216
(210) 524-7737

(210) 524-7738 Fax

Mr. Gaby Atik
FPM Project Manager

Fanning, Phillips and Molnar
909 Marcni)vnue
Ronkonkoma, NY 11779

(516) 7376200
(516) 7372410 Fax

Ms. Anne Le
FPM Project Engineer

Fanning, Phillips and Molnar
9311 San Pedro Avenue, Suite 700
San Antoio, TX 78216

(210) 524-7737
(210) 524-7738 Fax

Mr. Atul Salhotra
Project Risk Assessor

M Oroup
7457 Hanvin Drive, Suite 308
Houston, TX 77036

(713) 784-5151
(713) 784-6lO5Fax
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6.0 PROJECT SCHEDULE

The project schedule is shown on Figure 6-1. The project schedule is presented in the form of a
Gantt Chart.
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PREFACE

Fanning, Phillips and Molnar (FPM), under contraét with the Air Force Center for Environmental
Excellence (AFCEE), is performing risk-based assessment, management, and closure of various
solid waste management units (SWMUs) and Areas of Concern (AOCs) at Carswell Air Force
Base (AFB), Fort Worth, Texas. The project will evaluate existing site data, refine conceptual
site models, and fill data gaps to allow for the risk-based assessment of SWlvfUs and AOCs. The
project will provide risk-based closure documentation that will determine site-specific target
levels for contaminants and recommend closure, monitoring, or remediation to target levels. The
individual SWMUs and AOCs to be addressed by the project include the following:

SWMUs
22 Landfill 4
23 Landfill 5
24 Waste Burial Area WP-07 (Waste Pit)
25 Landfill 8
58 Pesticide RinsE Area
59 B8503 Weapons Storage Area (WSA) Waste Accumulation Area
60 B8503 Radioactive Waste Burial Site (Groundwater)
64 French Underdrain System!Unnamed Stream
65 WSA Disposal Site
66 Sanitary Sewer System
67 B 1340 Oil/Water Separator (OWS)

Permitted Treatment, Storage, and Disposal Facility (TSDF)

AOCs
5 Grounds Maintenance Yard
8 Aerospace Museum
9 Golf Course Maintenance Yard
14 Unnamed Stream

This plan may be adopted for other SWMUs ahdAOCs at the former Carswell AFB as needed.
Supplemental plans or plan addenda will be submitted with relevant site-specific information for
any sites not outlined in this plan which beàome pert of the current project.

The document Air Force Center for Environmental Excellence Model Field Sampling Plan
(FSP) was used as a template in preparing this FSP. Any text input from FPM is shown as
italicized font for site-specific information._Non-italicized text shall be used in the final
version of the FSP, after AFCEE review and approval. This FSP presents the requirements
and procedures for conducting field operations and investigations for the risk-based assessment
of these SWMTJs and AOCs. The assessments will be conducted in accordance with provisions
of the Basic Contract #F41624-95-D-8003 and Delivery Order 0023. Mr. Rafael Vasquez is the
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Air Force Base Conversion Agency (AFBCA) Base Environmental Coordinator for Naval Air
Station (NAS) Fort Worth, Joint Reserve Base (JRB), the former Carswell AFB. Mr. Alvin
Brown is the AFBCA Field Engineer and Base Poiht of Contact POC). Mr. Charles Fringle
serves as the AFCEE/Environmental Restoration Base Realignment and Closure team chief and
as Contracting Officer's Representative. Mr. Joe Dunide serves as the AFCEEfEnvironmental
Restoration Division team chief

The principal FPM personnel include Dr. Kevin 3. Phillips, P.R, Program Manager, Mr. Gaby A.
Atik, P.E., Project Manager, and Mr. Thomas DoriskL Mr. Doriski will also act as Health and
Safety Officer. Additional personnel will be selected from FPM staff as needed. Dr. Atul
Saihotra of RAM Group will be the principal risk assessor.

The project will take place in a phased approach. The listed SWMUs and AOCs will initially
require evaluation of existing site data. It is anticipated that some sites will proceed from data
evaluation to risk-based closure documentation, while other sites will require collection of
additional data to refine conceptual site models and fill data gaps before closure documentation
can take place. Due to the number of sites addressed by the project, the phased approach will
also help to maintain a balanced workload over the duration of the project, and avoid unnecessary
delays to sites that are ready for closure documentation. The project schedule presents four
phases. Phase I consists of evaluation of existing data, Phase II begins the preparation of work
plan addenda detailing work necessary to fill any data gaps as identified in Phase I. Phase III
consists of field investigations and excavations that may occur and Phase IV includes the
preparation of the closure reports.
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1.0 INTRODUCTION

The FSP presents, in specific tenns, the requirements and procedures for conducting field
operations and investigations. This project specific FSP has been prepared to ensure (1) the data
quality objectives specified for this project are met, (2) the field sampling protocols are
documented and reviewed in a consistent manner, and (3) the data collected are scientifically
valid and defensible. In accordance with iheStatdmint of Work (SO W'9for this delivery order,
the existing Base-wide Quality Assurance Project Plan (QAPP) for Carswell AFB and this site
specific FSP shall constitute the Sampling and Analysis Plan (SAP). Carswell AFB location is
shown on Figure I-I.

The National Contingency Plan (NCP) specifies circumstances under which a FSP is necessary
for Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
response actions. For cleanup actions at the remedial investigation/feasibility study (RTJFS)
stage, the NCP requires lead agents to develop sampling and analysis plans which provide a
process for obtaining data of sufficient quality and quantity to satis' data needs. Such sampling
and analysis plans must include a field sampling plan. 40 CFR 300.430 (b)(8)(ii).

Guidelines followed in the preparation of this plan are set out in the Data Quality Objectives
(DQO) Process for Superfund, Interim Final Guidance (U. S. Environmental Protection Agency
[EPA], 1993).

This FSP is required reading for all staff pãrticipathig in the work effort. The FSP shall be in the
possession of the field teams collecting the samples. All contractors and subcontractors shall be
required to comply with the procedures documented in this FSP in order to maintain
comparability and representativeness of the collecled and generated data.

Controlled distribution of the FSP shall be implèthënthdby the prime contractor to ensure the
current approved version is being used. A sequential numbering system shall be used to identi&
controlled copies of the FSP. Controlled copies shall be provided to applicable Air Force

managers, regulatory agencies, remedial project managers, project managers, and quality
assurance (QA) coordinators. Whenever Air Force revisions are made or addenda added to the
FSP, a document control system shall be put into place to assure (1) all parties holding a
controlled copy of the FSP shall receive the revisions/addenda and (2) outdated matenal is
removed from circulation. The document control system does not preclude making and using
copies of the FSP; however, the holders of controlled copies are responsible for distributing
additional material to update any copies within their organizations. The distribution list for
controlled copies shall be maintained by the prime contractor.
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2.0 PROJECT BACKGROUND

Ailfigures for this section are located at the end of the section.

2.1 THE U.S. AIR FORCE INSTALLATION RESTORATION PROGRAM

The objective of the U.S. Air Force Installation Restoration Project (IRP) is to assess past
hazardous waste disposal and spill sites at U.S. Air Force installations and to develop remedial
actions consistent with the NCP for sites that posè threat to human health and welfare or the
environment. This section presents information on the program origins, objectives, and
organization.

The 1976 Resource Conservation Recovery Act (RCRA) is one of the primary federal laws
governing the disposal of hazardous wastes. Sections 6001 and 6003 of RCRA require federal
agencies to comply with local and state environmental regulations and provide information to the
EPA concerning past disposal practices at federal sites. RCRA Section 3012 requires state
agencies to inventory past hazardous waste disposal sites and provide information to the EPA
concerning those sites.

In 1980, Congress enacted CERCLA (Superfund). CERCLA outlines the responsibility for
identifying and remediating contaminated sites in the United States and its possessions. The
CERCLA legislation identifies the EPA as the primary policy and enforcement agency regarding
contaminated sites.

The 1986 Superfund Amendments and Reauthorization Act (SARA) extends the requirements of
CERCLA and modifies CERCLA with respect to goals for remediation and the steps that lead to
the selection of a remedial process. Under SARA, technologies that provide permanent removal
or destruction of a contaminant are preferable to action that only contains or isolates the
contaminant. SARA also provides for greater interaction with public and state agencies and
extends the EPA's role in evaluating health risks associated with contamination. Under SARA,
early determination of Applicable or Relevant and_Appropriate Requirements (ARARs) is
required, and the consideration of potential remediation alternatives is recommended at the
initiation of an RI/FS SARA is the pnmary legislation governing remedial action at past
hazardous waste disposal sites.

Executive Order 12580, adopted in 1987, gave various federal agencies, including the
Department of Defense (DOD), the responsibility to act as lead agencies for conducting
investigations and implementing remediation efforts when they are the sole or co-contributor to
contamination on or off their properties.

To ensure compliance with CERCLA, its regulations, and Executive Order 12580, the DOD
developed the JRP, under the Defense Environmental Restoration Program, to identify potentially
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contaminated sites, investigate these sites, and evaluate and select remedial actions for
potentially contaminated facilities. The DOD issued the Defense Environmental Quality
Program Policy Memorandum (DEQPPM) 80-6 regarding the IRP program in June 1980, and
implemented the policies outlined in this memorandum in December 1980. The NCP was issued
by the EPA in 1980 to provide guidance on a process by which (I) contaminant release could be
reported, (2) contamination could be identified and quantified, and (3) remedial actions could be
selected. The NCP describes the responsibility of federal and state governments and those
responsible for contaminant releases.

The DOD formally revised and expanded the existing IRP directives and amplified all
previous directives and memoranda concerning the IRP through DEQPPM 81-5, dated 11
December 1981. The memorandum was implemented by a U.S. Air Force message dated 21
January 1982.

The IRP is the DOD's primary mechanism for response actions on U.S. Air Force
installations affected by the provisions of SARA. Tn November 1986, in response to SARA and
other EPA interim guidance, the U.S. Air Force modified the IRP to provide for an RTIFS
program. The IRP was modified so that RT/FS studies could be conducted as parallel activities
rather than serial activities. The program now includes AR.AR determinations, identification and
screening of technologies, and development of alternatives. The TRP may include multiple field
activities and pilot studies prior to a detailed final analysis of alternatives. Over the years,
requirements of the IRI' have been developed and modified to ensure that DOD compliance with
federal laws, such as RCRA, NCP, CERCLA, and SARA, can be met.

2.2 PROJECT PURPOSE AND SCOPE

The overall goal of this project is to provide risk-based closure documentation for various
SWMUs and AOCs, which will determine site-specific target levels for contaminants and
recommend closure, monitoring, or remediation to target levels. Specific field objectives needed
to achieve this goal include:

• Collecting site-specific data to fill data gaps identified in the initial data evaluation.

• Implementing incidental soil removal/interim removal actions to meet site-specific
contaminant target levels that will allow for risk-based site closures.

Data collection and corrective measures activities will be determined after the initial data
evaluations that are part of this project. These activities may include excavations, groundwater
sampling installation of groundwater monitoring wells, surface water and sediment sampling
and surface and subsurface soil sampling In accordance with the project SOW the AFCEE
Model FSP describes specific field procedures, field measurements, and record keeping
requirements for the field effort
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2.3 PROJECT SITE DESCRIPTION

NAS Fort Worth JRB (formerly Carswell AFB) is located in north-central Texas in Tarrant
County, approximately 8 miles west of downtown Fort Worth (Figure 1-1). Carswell AFB
property totals 2,555 acres and consists of a main base and two noncontiguous land parcels.
The area surrounding the former base is mostly suburban, including residential areas of the
cities of Fort Worth, White Settlement, and Westworth Village. The main base totals 2,264 acres
and is bordered on the north by Lake Worth, on the east by the Trinity River and Westworth
Village, on the northeast and southeast by Fort Worth, on the west and southwest by White
Settlement, and on the west by Air Force Plant No. 4 (AFP4). The project encompasses several
SWMUs andAOCs located throughout the basé.

2.4 PROJECT SITE CONTAMINATION HISTORY

Because a wide variety of waste generating activities have occurred at the SWMUs and A OCs on
base, a number of environmental investigations and studies have been conducted to ident(j
sources ofpossible contamination, and to assess the extent and magnitude of contamination and
its potential impacts on human health and the environment. These studies and any related
investigations or remedial actions as they relate to individual SWMUs and A OCs are discussed
in the applicable site-specIc sections below.

2.4.1 Golf Course Maintenance Yard (A OC 9) and Pestkide Rinse Area (SWMU 58)

The Golf Course Maintenance Yard (GCMY) is located in the south-central portion of the former
CarswellAFli, north of White Settlement Road It occupies approximately one-half acre in area.
Prior to the Interim Remedial Action (iRA,) in 1996, buildings at the GCMY included a
metal/office storage building, a wooden pole barn and metal carport usedfor equipment storage,
and an aboveground fuel storage tank As part of the IRA, the wooden pole barn was
demolished and disposed of offsite, and the metal carport was moved to the former location of
the pole barn. A new metal storage shed was built next to the existing metal building as a
replacement for the pole barn. The site is currently used, and likely to be used in the future, for
golf course maintenance (Figure 2-1).

The 1996 IRA by Jacobs Engineering GrouTiInc. (JACOBS.) consisted of conducting soil
sampling to determine the nature of impacts, ident5dng the chemicals of concern, excavating
and removing impacted soil, and conducting confirmatory sampling A total of380 cubic yards
of soil was disposed off-site, the excavations were back-filled with clean soil, and the surfaces
were finished with gravel or a concrete slab. The Technical Report for the IRA (Jacobs, 1997)
concluded that remaining pesticide concentrations in the soil were below Medium SpecUIc
Concentrations (MSCs) metals in soil represftidhàékground and the site could be closed
under Texas Risk Reduclion Standard 'RRsyvo:r
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2.4.2 Grounds Maintenance Yard (AOC 5)

The Grounds Maintenance Yard (GMY) (Figure 2-2) is located in the southeast corner of
Carswell AFB near the Main Entrance. It is a predominantly graveled yard, with some areas of
asphalt pavement, two small maintenance buildings, a pesticide storage shed, two 500-gallon
aboveground storage tanks located on a concrete containment pad, and two office trailers. A
site walk through by LAWEnvironmental, Inc. (LAJ9 andAFCEE personnel in October 1994
found some soil staining and areas suspected to have formerly contained chemical storage sheds
and/or petroleum storage tanks. Past operations at the GMY include storage and maintenance
of grounds keeping equipment, and storage ofpesticides, solvents, and fuels.

LAW conducted soil sampling activities at the QMYfromn October 22 to 24, 1995 as part of a Site
Investigation/Site Characterization. Twenty-eight surface soil samples were collectedfrom 0 to
2 feet using stainless steel hand augers following a grid layout of the site. Sampling locations
occurred at approximately 60-foot intervals, but some locations were offset to include stained
areas near the two maintenance buildings and former pesticide storage building in the area of
the petroleum storage tanks, and at locations where obvious soil staining was observed.

Unified Services of Texas, Inc. (LJNSVTX) demolished and removed one structure and one
concrete pad at the GMY in May 97. UNSVTX also disposed of twenty -three transformers of
varying sizes located on a concrete pad to the northeast of the GM)' Laboratory analysis
indicated that three of the transformers contained polychlorinated biphenyls (PCB) oil in
concentrations in excess of 50 parts per million (ppm). These three transformers were
appropriately labeled and transported for incineration. The other twenty transformers contained
PCB oil in concentrations less than 50 ppm and were transported to an approved disposal
facility. The GM)' was backfilled and compacted at removal areas.

In 1997, JACOBS compared the results reported in the LA WSite Investigation/Site
Characterization Technical Report for the Aerospace Museum Site and Grounds Maintenance
Yard, against background concentrations as reported in the NAS Fort Worth JRB, Texas
Basewide Background Study (Jacobs, 1997). The evaluation indicated that arsenic was the only
metal analyte which exceeded the Soil/Air and Ingestion Standard for Industrial Use (SAl-md)
MSCs. Arochlor 1254 was detected twice, and 4,4-DDE, 4, 4-DDT, and dieldrin were each
detected once at concentrations above the MSC. The evaluation recommended sampling for
PCBs in the former vicinity of the transformers, sampling for pesticides along the west fence line
of the GMY, and sampling for arsenic near one former sample location.

In May 1997, Jacobs collected thirty-two soil and sediment samples at the GM)' in order to
confirm the analytical results collected by LAW in October 1995. Samples were analyzedfor
selected metals, and pesticides and PCBs. All samples were first prepared using the synthetic
precipitate leaching procedure (SPLP,). The data evaluation concluded that endrin was detected
below the RRS No. 2 concentration, lead was detected above the Practical Quantitation Limit
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(PQL) in one sample, and beryllium was detected below the PQL. All of the beryllium results
received a "B" qua4fier, indicating the detected cqncentrations were less than 5 times the lab
blank concentrations. This qual(/Ier indicates that the beryllium is likely due to laboratory
contamination and is not present in soil or sediment at these concentrations. Beryllium was
detected in all seven lab blank samples at concentrations ranging from 0.0005 to a 0162 rng/L,
while the highest concentration in a soil sample was 011166 mg/kg The evaluation noted that
the Method Detection Limits (MDLs) for thi6iony, lead, aldrin, and dieldrin were above the
RRS No. 2 concentrations.

14.3 Aerospace Museum Site (AOC 8)

The Aerospace Museum Site (AMS) is located along Spur 341, west of the North-South primary
instrument runway, south of AFP-4, and adjacent to Farmers Branch Creek (Figure 2- 3j The
site is currently covered with grass and slopes gently from northwest to southeast This 12.5-
acre museum site has been used for display of various aircraft, vehicles, and storage equipment
A records search indicated that an asphalt batching plant was previously located at the site.
Also, a B-52 bomber was previously stored and dismantled at the site, resulting in small chips of
aircraft skin being buried in the surface soil. Carswell AFB personnel conducted a site survey
on April 9, 1993, and reported the following:

• Several spots of stressed vegetation and dark oily spots near aircraft and ground vehicle
displays.

• Stressed vegetation along the west fence line and randomly throughout the aircraft display
area.

• A 55-gallon drum of material assumed to be waste grease.
• Discarded paint cans.
• A 55-gallon drum of cleaning compound.
• Several rusted and unidentifiable cans thd drums

In October, 1994, representatives ofAFCEE and LA W met at the AMS and found that the debris
listed above had been removed, and neither surface staining nor distressed vegetation were
evident.

LAWconducted soil sampling activities at the AMSfrom October22 to 24, 1995 as part of a Site
Investigation/Site Characterization Forty-nine surface soil samples were collected from 0 to 2
feet using stainless steel hand augers following a grid layout of the site. Sampling locations
occurred at approximately 100-foot intervals. Samples were analyzed for metals, volatile
organic compounds (VOCs), and semi-volatile organic compounds (SVOCs). The Site
Investigation/Site Characterization Technical Report (LA W 1996) indicated that VOCs and
SVOCs detected at the AMS were at concentrations less than the Texas RRSs. The background
data collected for metals at this site were determined to not be representative of basewide
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background concentrations; therefore, a comparison of detected metals concentrations at the site
to background were inconclusive.

UNSVTX demolished and removed nine small structures and concrete pads at the former AMS in
May 97. These removed structures included a wooden shed an electrical equipment box, two
apparent old concrete blast shields, two concrete pads, one asphaltic concrete pad, a mobile fuel
test system, soil piles, a rubble pile, and loose railroad ties. The site was restored by clean
baclçfilling, compacting, and reseeding with native grass.

In 1997, Jacobs compared the results reported in the LAW Site Investigation/Site
Characterization Technical Report for the Aerospace Museum Site and Grounds Maintenance
Yard, against background concentrations as reported in the NAS Fort Worth JRB, Texas
Basewide Background Study (Jacobs, 1997). The evaluation indicated that toluene was detected
throughout the AMS at relatively low concentrations, SVOCs were detected at concentrations
below SAl-md MSCs, and lead was the only inorganic analyte that requiredfurther evaluation.
The evaluation indicated that toluene and PAH concentrations likely represented anthropogenic
background and VOCs and SVOCs did not require further sampling. A single sample exceeded
background concentrations and MSCs for lead The evaluation recommended samplingfor lead
in the area of a rubble pile in the southeast portion of the site (subsequently removed by
UNST'7'X).

In May 1997, Jacobs collected twenty-seven soil samples at the AMS in order to confirm the
analytical results collected by LA Win October 1995. Samples were analyzed for selected
metals, and were first prepared using the SPLP. The data evaluation concluded that beryllium
was detected below the PQL but was thought to be a lab contaminant, and lead was detected
above the PQL in one sample. The evaluation noted that the MDL for lead was 0.016 mg/L
compared to the RRS No. 2 of 0. 015 mg/L.

2.4.4 Fire Training Area 2 (SWMU 19), Waste Fuel Storage Tank (SWMU 20), and Waste
Oil Tank (SWMU2I)

This summary includes Fire Training Area (FTA) 2 (SWMU No. 19), the Waste Fuel Storage
Tank (SWMU No. 20), and the Waste Oil Tank (SWMU No. 21) which were co-located.
SWM1IJ 19 is located between the north-south taxiway and the former radar facility (Figure 2-1).
The site was used as afire department training facility from 1963 to 1989. The fire ring was

gravel-lined and bordered by two low earthen berms. Waste oils and recoveredfuels, and
possibly waste solvents, were the primary materials burned during fire training exercises. An
on-site 8,500-gallon aboveground storage tank (ASTJ SWMU2O, was used to store clean or
contaminatedfuels before they were delivered to the fire ring via a pump and piping. Also on-
site was a 9,500-gallon underground storage tank (UST), SW! vIU21, usedfor storage of waste
oils and solvents from the flight/me shops (Radian, 1986). Past interviews ofpersonnel
indicated its contents were occasionally used in fire training exercises.
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FTA-2 (SWML]s 19, 20, and 21) was investigated as part of the RP Phase II-
ConJirmation/Quanq.fication, Stage I (October1986) and as part of the IRP RI/FS Stage II (April
1989) conducted by Radian. During these investigations, ten borings were drilled and sampled
andfive groundwater monitoring wells were installed and sampled in the area of FTA-2. Soil
samples indicated the presence ofpetroleurn hydrocarbons. The following SVOCs were also
detected: 2-me thylnaphthalene, 4-methylphenol, phenol, and naphthalene. Groundwater
samples indicated metals and VOCs were detected above Maximum Contaminant Levels (MCLs).
The metals detected above MCLs include arsenic, lead, cadmium and chromium. The VOCs
detected above MCLs include trichloroethene (TCE), tetrachloroethene, and vinyl chloride.

Dames & Moore conducted remediation aäiivitieiat FTA-2 in 1993. The 9,500-gallon UST was
reportedly removed prior to the remediation project The remediation project included removal
and disposal of the AST and its contents, concrete pad, and associated piping; removal of the fire
training structures, piping, and valves; and soil sampling at each area to delineate excavation
areas. Thirty soil samples were collected from nine locations at FTA-2 to depths of 0.5, 1.5, and
2. 5feet. One surface water sample was collected in the area. A total of three soil samples were
collected in the immediate area of the AST All samples were analyzed for total petroleum
hydrocarbons (TPH) and benzene, loluene, ethylbenzene, and xylenes (BTEX). Soils excavated
from FTA-2 were placed in a biocell on base and remediated. VerUication sampling after soil
excavation indicated TPH concentrations ranging from below detection limits to 6,400 mg/kg
and BTEX concentrations ranging from below detection limits to 74.3 mg/kg A clay liner was
constructed in the excavated areas to form a barrier between impacted soils andfuture backfill.
After bioremediation, in June 1994 the excavated soils were backfilled at FTA-2 above the clay
liner.

2.4.5 French Underdrain System (SWMU 64), Unnamed Stream (A OC 14), and Building
1340 OWS(SWMU67)

The RCRA Part B Permit for Carswell AFB describes SWMU 64 as the French Underdrain
System which is divided into two parts; a paved lot in the vicinity of an abandoned gasoline
service station; and the Unnamed Stream, a small tributary of Farmers Branch Creek located
southeast of the abandoned service station. The small Unnamed Stream is the discharge from
Building 1340 Oil/Water Separthth (OTVSJ(gW)vflJ 67)and receives its perennialfiow from
groundwater entering the separator. The OWS is thonnected to the French underdrain system,
which was installed to aid in the removal offuel-cóntaminated groundwater from the abandoned
service station (Figure 2-4).

The abandoned service station is removed and the only visible evidence of the station is the
concrete pump island No installation date or as-built drawings have been located for the
French underdrain system In 1996 Parsong Engineering-Science Inc (PARSONS) removed the
OWS and portions of the French underdà7 sjsiäi Prior to removal, the OWS had discharged
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into the unnamed stream, which flows about 200 fret east into Farmers Branch Creek, which in
turn discharges to the Trinity River.

Stage I investigations included the collection of soil samples from three hand-augered borings
near the unnamed stream, and three soil borings in the unpaved lot (abandoned station). Stage
II investigations included collection of surface water samples from the Unnamed Stream and
installation and sampling offour monitoring wells in the area of the stream.

Initial investigative activities conducted in 1985 revealed high levels of organic compounds in
the grounthvater under the paved lot (abandoned service station). Groundwater sampling in
1990 detected VOCs and metals, but at concentrations below MCLs. During groundwater
sampling for the 1994 RCRA Facility Investigation (RFI), VOCs and metals were detected in
concentrations above RRS No. 2 levels. Surface water data collected in 1986 and 1990 detected
benzene and toluene.

Free petroleum product and detectable concentrations ofpetroleum hydrocarbons in both soil
and groundwater were measured at the site during the 1990 ZR? RI (Radian, 1991), the RFI
(LA W 1994) and the 1994 risk-based sampling events. Quarterly compliance monitoring events
are being conducted at the sites in accordance with the Base-wide groundwater-monitoring
program.

As part of the interim removal actions by Parsons in 1996, portions of the French underdrain
and its bedding material were removed and replaced with low permeability materiaL These
activities halted the flow of groundwater into the OWS and the unnamed stream. The OWS was
cleaned and removed, and soil samples taken from the resulting pit. Soil samples showed
arsenic and lead concentrations of concern.

The Environmental Company (TEC) conducted an investigation in 1996 of two fuel distribution
pipelines that happen to traverse the area of the unnamed stream. Soil borings revealed
petroleum-related contamination in the area; however, hydrocarbon fingerprinting results
indicated the contamination is not attributable to the pipelines.

Geo-Marine, Inc. conducted soil removal activities at the unnamed stream in 1997. Remedial
actions included over-excavation of the entire Unnamed Stream channel for a width of six feet
and to a depth of no less than one foot, and over-excavation of the west and south walls of the
previously removed OWS. Confirmation sampling was performed as part of the project The
data from the Geo-Marine remedial action will be evaluated as part of the current project along
with all previously collected data at these areas.
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2.4.6 Landfill LF-04 (SWiT'f U 22), Landfill LF-O5 (SWMU 23), and Waste BurialArea WI'-
07(SWMU24)

Landfills LF-04, LF-05, and Waste Burial Area WP-07 are located in close proximity to one
another (Figure 2-1), in an area generally reférr'& Ioas the Landfill Area. This area is located
east of the southern end oftheflightline at Carswell APR. The landfills were recently
investigated as one project and due to similar wastes, histories, and future uses, will be
evaluated as one area

LF-04 (SWMT] 22) includes approximately six acres of land located east of the south end of
Taxiway 197, and south of the west end of White Settlement Road on Carswell AFB. It was the
main landfill during much of the history of Carswell APR While in active use at least six large
pits approximately 12 feet deep werefillJviith refuse which was reportedly burned and
buried Various potentially hazardous wastes including drums of waste liquids, partially full
paint cans, and cadmium batteries were reported disposed of at this site.

LF-05 (SWMU 23) is located northwest of WP-07 between Fire Training Areas I and 2, and
adjacent to a small tributary to Farmers Branch Creek This landfill was constructed by
building a clay berm next to the creek and filling the area behind the berm. The landfill received
all types offiightline waste, including TCE id!nric, between 1963 and 1975.

WP-07 (SWMU 24) is located north of the west end of White Settlement Road on Carswell AFB,
and between LF-04 and LF-O5. Various types of hazardous materials, including drums of
cleaning solvents, leaded sludge, and possibly ordnance materials were reportedly disposed of at
this site during the 1 960s. There are no visible signs of the boundaries of the former disposal
area.

LF-04, LF-05 and WP-07 were investigatiJ a,id characterized in the Site Investigation ('SI) IRP
Confirmation/QuanttfIcation Report completed by Radian in 1986. The SI showed that TCE
contamination was present in the groundwater beneath the Landfill Area, and elevated
concentrations of metals and vinyl chloride were present in surface water samples near the
Landfill Area. Soil samples collected during the SI also revealed elevated concentrations of
organic and inorganic compounds.

The LandJIllArea was further investigated b1EEP Ease IIRI/FS by Radian in 1989. This
investigation revealed that the TCE plume defined in the SI had not changed appreciably, and
soil samples again indicated elevated levels of organic and inorganic compounds.

In 1991, the US. Army Corps of Engineers removed several drums containing TCEfrom nine
excavations at WP-07. Soil samples collected from the excavations detected cadmium,
chromium, and lead in addition to TCE, tetrachioroethene, and other VOCs.
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A groundwater pump and treat system was installed by IT Corporation in the Landfill Area to
recover TCE-contaminatedgroundwaterfor treatnIent. Thirteen groundwater extraction wells
were installed as part of the treatment system. The system operated from 1993 until 1995, was
restarted in early 1997 and is currently operational. Selected wells in the Landfill Area are
sampled as part of basewide groundwater monitoring, and also as part of long-term monitoring
of the TCE plume originating from AFP4.

As part of the 1997 HydroGeologic Inc. investigation of the Landfill Area, surface and
subsurface samples were collected from test pits excavated at LF-04 and LF-O5, and from soil
borings at WP-07.

HydroGeologic reported that inorganic compounds and SVOCs were above RRS No. 2 levels in
surface soils at LF-04 and LF-O5; inorganic compounds were above RRS No. 2 levels in surface
soils at WP-07; and inorganic compounds were above RRSNo. 2 levels in subsurface soils at
LF-04.

The 1997 HydroGeologic report concluded that metals concentrations in surface waters in the
Landfill Area were probably not representative of runoff spec jJIcally related to any of the units
investigated. The report indicated that TCE concentrations in surface waters were above RRS
No. 2 levels; however this was attributed to AFP4 surface water transported through the
aqueduct to Farmers Branch Creek and groundwater discharging to surface waters. The report
also indicated that metals concentrations in sediments were above RRS No. 2 levels; however,
there was no evidence that this was a result of releases from the subject areas.

The 1997 HydroGeologic investigation also determined that groundwater beneath the Landfill
areas has been impacted by chlorinated organic compounds migrating in groundwater from
AFP4 located to the west. An increase in contaminant levels is noted in the area of WP-07.

2.4.6 Sanitary Sewer System (SWMU 66)

The sanitary sewer system was designated as SWMLJ 66 in a RCRA Facility Assessment (RFA)
report by EPA (Kearney, 1989). The RFA reported the sanitary sewer system collects sanitary
wastewater as well as some industrial wastewater from Carswell AFB facilities. The wastewater
collected by the sanitary sewer system is discharged into the City of Fort Worth publicly owned
treatment works. The sanitary sewer system has been in operation since the base was activated
in 1942.

An investigation of the sanitary sewer system in 1994 indicated that most of the oil/water
separators (OWSs) at the base did discharge effluent through the sanitary sewer system (Carter
and Burgess, 1994). LA Wperformed an investigation of 11 OWSs in 1995 to assess
contamination and evaluate the condition of the OWSs. Of the OWSs connected to the sanitary
sewer system at Carswell AFB, five have been submittedfor no further action (NFA) status and
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several others are expected to require no further action pending comparison to the basewide
background study

IT Corporation conducted a RCRI4 Facility Investigation (RFI) of the sanitary sewer system in
199 7for releases of effluent to the soil and groundwater. The investigation included collection
of surface, near surface, and subsurfacié isbuis,goundwater, and surface water. The
investigation included 24 OWSs connected to the sanitary sewer system. Collection of soil
samples was performed along the sanitary sewer system at areas of greatest potential release of
hazardous materials, including the industrial sector of the sanitary sewer and the OWSs.
Samples were also collected near manholes, major bends, and at 250-foot intervals along the
sewer system. The results of the 1997 IT RFI of the sanitary sewer system are pending review by
the Texas Natural Resource Conservation Commission (Z7VRCC).

- -

2.4.7 Treatment, Storage, and Disposal Facility

The Treatment, Storage, and Disposal Facility (TSDF) at Cars-well AFB is located at Building
1347 and is operated under RCRA Part B Permit HW50289. The facility is actually a Permitted
Container Storage Facility and no treatment or disposal activities have taken place at the
facility. The facility is located in the far east area of the base (Figure 2-5). The facility was
permitted in February 1991, and is authorized (ooperate for storage of up to 29, 700 gallons of
hazardous industrial waste. No wastes have been stored at the facility since November 14, 1995.
In April 1996, 21 soil samples were collected around the building at each potential point of
release during its previous operations. Samples were collected to a depth of 6 inches. After soil
sampling the facility was decontaminated in accordance with the permit closure plan,
subsequent approved amendments, and applicable regulations referenced in the permit. Rinse
water from the decontamination process was analyzed and the results submitted to the Fort
Worth Water Department, Industrial Waste Section. The rinse water was discharged to the
sanitary sewer system on September 1 & 192&with the approval of the Fort Worth Water
Department. No equipment, waste, or rinse water remains at the site. Soil analytical results will
be reviewed to determine fthe site can receive clean closure cerqflcation.

2.4.8 Weapons Storage Area (SWMUs 59, 60, and 65)

The Offsite Weapons Storage Area (WSA) is a 247-acre off-site facility under ownership and
control of 'arswell AFB. The Offsite WSA is located about 4 miles west of the main base, just
north of White Settlement Road (Figure 1-1). The facility, built in 1957, is surrounded by an
additional 264 acres of easements. The Offsite WSA is primarily bordered by rural property,
with some ranches and farms located ,ièthb5 A7iThTént/al development is located south of
White Settlement Road Facilities included 2 munitions inspection shops, 16 ordnance storage
buildings, 1 entry control building, a less than 90-day hazardous waste storage area (SWMU
59), and an emergency power plant During its operational period, the site also maintained an
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Explosive Ordnance Disposal (EOD) Range, a small radioactive waste disposal facility (SWMU
60), a water storage tank and two non-potable water wells (Figure 2-6).

A wide range of waste generating activities has occurred at the Offsite WSA and a number of
environmental investigations and studies have been conducted at the site. Small quantities of
waste cleaners and solvents were reported to be disposed of in a ditch west of Building 8503
(SWMU 65). An RI/FS Stage II investigation by Radian in 1989 collected soil samples in the
ditch and analyses detected TCE, metals, PAHs, and VOCs.

The EOD range consisted of 83 acres. The range was surveyed by AFpersonnel in 1993 and
was cleared by EOD personnel in 1995. All metallic items were excavated and removed

A waste dump located 250 feet north of the north fence of the WSA contained debris which
included wooden pallets, used crates, scrap metal, newspapers, loose sand, and other non-
hazardous materials. Metcalf & Eddy (M&E) collected samples in the area, which indicated all
analytes were below regulatory levels. The debris was removed in 1993 as non-hazardous
waste.

Armstrong Laboratories Health Physics Branch conducted radiological surveys and sampling of
the Offsite WSA in 1995. The evaluations demonstrated that the Offsite WSA meets the release
criteria in accordance with the United States Nuclear Regulatory Commission, and the Offsite
WSA is considered releasable for public use.

The low-level radioactive waste (LLR T'J9 burial area (SWMU 60) was located 400 feet west of
Building 8503 at the OJfsite WSA. The site was used between 1957 and 1969, and consisted of
radium-painted aircraft instrument dials that were disposed of in 18-foot long sealed tubes
buried vertically in the ground The three tubes and adjacent soil were excavated in May 1996.
No evidence of release was observed and soil samples were obtained and analyzedfor selected
radionuclides. The Interim Remedial Action LLR W Burial Site technical report (M&E, 1996) the
TNRCC issued an approval for closure of SWMU 60 under RRS No. 1 on November 5, 1996.

Five USTs have been installed and removed at the Offsite WSA. These reportedly containedfuel
oil and diesel and were used for power generation, heating and vehicle fueling Documentation
of the UST removal activities was not found

Groundwater from the on-site supply well was reported to contain total radium at & 5 picocuries
per liter (pCi/L) in excess offederal drinking water standards of S pCi/L. Jacobs Engineering
conducted a background study which focused on previously detected radionuclides in
groundwater. Existing wells were sampled and deep upgradient wells were installed to
determine whether the radionuclides are naturally occurring or the result of disposal practices
at the Offsite WSA.

The Environmental Company (7'EC) conducted an RFIof the Offsite WSA in 1997. The project
was to determine the nature and extent of contamination associated with maintenance and
disposal activities at the Offsite WSA. Spec j/ic objectives were to determine the nature and
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extent of contamination associated with SWMtJ59, characterize potential contamination related
to the removed USTs, sample for residual explosive contamination at the EOD range, conduct
asbestos and lead-based paint surveys at the site structures, assess potential contamination at
the munitions igloos, and characterizeS all areas that may have been impacted by maintenance
and disposal activities at the site including drainageways and ditches. The results of the 1997
TEC RFI of the Offsite WSA are pending review by the TNRCC.

2.4.9 Landfill LF-08 (SWMU2S)

LF-08 (SWMU 25) appears as a grass-covered mound and is located adjacent to, and east of the
north-south Taxiway 197 and south of Taxiway 190 (F re 2-1). The RFA (Kearney, 1989)
reported the area's operational history existed on[ during the mid 1960's and has not been used
since the late 1960 's. Debris that wcth rejio'iedly accepted by the landfill included wood, metal,
construction rubble, asphalt, concrete, and trees. No evidence suggests that any hazardous
materials were disposed of at this site. However, Kearney reported that some of the materials
disposed of at this site may have contained hazardous materials (HydroGeologic, 1997).

In 1997, HydroGeologic performed two geophysical surveys to evaluate the extent of the landfilL
Following the reduction of survey data, eight test pits were excavated to investigate identjfied

anomalies. Surface soil samples were collecied at the test pit locations and subsurface soil
samples were collected from virgin soil beneath the landfill debris. The draft report for the
investigation indicated that several inorganics in surface and subsurface soils exceeded
background and/or RRS No. 2 levels, and several SVOCs in surface soils exceeded PQLs and/or
RRS No. 2 levels.

The 1997 HydroGeologic investigation also determined that groundwater beneath the Landfill
areas has been impacted by chlorinated organic compounds migrating in groundwater from
AFP4 located to the west One newly installed well at LF-08 detected higher concentrations of
TCE than the well that is upgradient from LF-08 (HydroGeologic, 1997)
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3.0 PROJECT SCOPE AND OBJECTIVES

3.1 OBJECTIVES

The overall goal of this project is to provide risk-based closure documentation for various
SWMUs andAoCs, which will determine site-spec(/lc target levels for contaminants and
recommend closure, monitoring, or retnediation to target levels. Spec(flc objectives needed to
achieve this goal include:

• Collect and evaluate existing site data against appropriate risk-based closure criteria.
• Refine or develop, based on previous and newly collected data, conceptual site models

(CSM).
• Collect site-speclc data to fill data gaps identified in the initial data evaluation.
• Prepare management plans or determine corrective measures required to meet site-spec(flc

target cleanup levels.
• Implement incidental soil removal/interim removal actions to meet site-spec (tIc contaminant

target levels that will allow for risk-based site closures.
• Prepare closure documentation for sites meeting risk-based closure criteria.

Existing site data will be collected and evaluated against appropriate risk-based closure criteria.
Data gaps identified during the initial data evaluations will guide additional data collection for
this project The number, type, and locations of samples required will be outlined in FSP
addenda. Data needed to accomplish the project objectives may include at various sites:

• Soil and Sediment Characteristics Data. Soil characteristic data is necessary to understand
the geologic conditions in areas of potential contamination. Lithologic data will be recorded
during all subsurface sampling activities conducted in relation to filling ident (fled data gaps
at specific sites. Soil property data (grain size, moisture content, organic carbon, porosity,
etc.) will be collected as required to fill identified data gaps at specific sites.

• Soil Contamination Data. Soil contamination data is necessary in areas of potential
contamination to identij5i the types and concentrations of contaminants present in surface
and subsurface soils. Soil sample locations and analyses will be selected to fill ident (fled
data gaps at spec (Jic sites.

• Sediment and Surface Water Contamination Data. Sediment and surface water
contamination data is necessary to ident(fy the types and concentrations of contaminants
present in drainage ways at applicable sites, Sediment and surface water sample locations
and analyses will be selected to fill ident (fled data gaps at specific sites.

• Groundwater Characteristics Data. Groundwater characteristic data is necessary in areas
of potential contamination to understand the hydrogeologic conditions. Data will be
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collected to fill identified data gaps involving groundwater characteristics, such as depth to
groundwater and direction of groundwater flow. Ident(fled data gaps at spec(flc sites may
require the installation of additional groundwater monitoring wells.

Groundwater Contamination Data. Groundwater contamination data is necessary to identjfr
the types and concentrations of contaminants present in groundwater. Groundwater sample
locations and analyses will be selected to fill ident jfled data gaps at specific sites. Ident f/led
data gaps at spec f/ic sites may require the installation of additional groundwater monitoring
wells.

3.2 SAMPLE ANALYSIS SUMMARY

The overall goal of this project is to provide risk-based closure documentation for various
SWMtJs andAOCs, which will determine site-specific target levels for contaminants and
recommend closure, monitoring, or remediation to target levels. Each SWMU or AOC will
require the collection and evaluation of existing site data to determine which, (1any, field
activities are required to complete the evaluations and fill data gaps. After the completion of the
initial evaluations, addenda to the FSP shall be prepared that include a sample analysis
summary. The sample analysis summary shall, for each analytical method on a site-by-site
basis list (I) the number of analyses, by site and total, (2) the total number of environmental
samples for all matrices, (3) the number of trip blanks, (4) the number of ambient condition
blanks, (5) the number of equipment blanks, and (6) the number offield duplicate samples, (7)
the number of screening samples (([screening samples are taken) to be confirmed and, (8)
identify any deviations from the sampling activities spec (fled in the SOW The sample analysis
summary form that shall be used is shown in Table 3-I.

3.3 FIELD ACTIVITIES

After the completion of the initial evaluations, addenda to the FSP shall be prepared that include
afield activities summary. The addenda will summarize, in tabular form as shown in Table 3-2,
the type and number offield activities to be conducted at each site, the number of monitor wells
to be constructed, the type and number of aquifer tests, frequency of sampling, etc. The addenda
will include site maps showing all planned field activities.
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Table 3-1. Sample Analysis Summary

Site Method Matrix # Samples # Equipment # Ambient # Trip # Field Total #
Blanks Blanks Blanks Duplicates Samples

Table 3-2. Field Activities Summary

Site Activity
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4.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

Table 4-1 presents point-of-contact information for key project personnel Figure 4-1 is a
project organizational chart that identjfles key project personneL

Table 4-1. Key Personnel and Point-of-Contact Listing

Name Address Phone Number

Mr. Charles Pringle
AFCEE TC/COR

AFCEE/ERB
3207 North Road, Building 532
Brooks AFB, TX 78235

—

(210) 536-4477
(210) 536-3609 Fax

Mr. Alvin Brown
AFBCA Field Engineer

AFBCAIOL-H
6550 White Settlement Road
Fort Worth, TX 76114

(817) 731-8973, Ext. 30
(817) 731-8137 Fax

Mr. Kevin Phillips
FPM Program Manager

Fanning, Phillips and Molnar
909 Marconi Avenue
Ronkonkoma, NY 11779

(516) 737-6200
(516) 737-2410 Fax

Mr. Joseph Comanzo
FPM Qualit' Assurance

Fanning, Phillips and Molnar
909 Marconi Avenue
Ronkonkoma, NY 11779

(516) 737-6200
(516) 737-2410 Fax

Mr. Thomas Doriski
FPM Health and Safet' Officer

Fanning, Phillips and Mnr
9331 San Pedro Avenue, Suite 700
San Antonio, TX 78216

(210) 524-7737
(210) 524-7738 Fax

Mr. Gaby Atik
FPM Project Manager

Fanning, Phillips and Molnar
909 Marconi Avenue
Ronkonkoma, NY 11779

(516) 7376200
(516) 737-2410 Fax

Ms. Anne Le
FPM Project Engineer

Fanning, Phillips and Molnar
9313 San FidióAiiiüe,Suite 700
San Antonio, TX 7S21 6

(210) 5247737
(210) 524-7738 Fax

Mr. Atul Salhotra
Project Risk Assessor

RAM Group
7457 Harwin Drive, Suite 308
Houston, TX 77036

(713) 784-5151
(733) 784-6105 Fax

4.1 SUBCONTRACTORS

FPM's subcontractors for this project vvill be determined by past performance and cost
effectiveness. Subcontractors necessary for this project will include: drilling, backhoe/trackhoe
operators, surveyors, waste disposal, and laboratory
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5.0 FIELD OPERATIONS

All field operations have been previously summarized in detail in section 3.0.

5.1 GEOLOGIC STANDARDS

The lithologic descriptions for consolidated materials (igneous, metamorphic, and sedimentary
rocks) shall follow the standard professional nomenclature (cf. Tennissen, A.C., 1983, Nature of
Earth Materials, 2nd Edition, p. 204-348), with special attention given to describing fractures,
vugs, solution cavities and their fillings or coatings, and any other characteristics affecting
permeability. Colors shall be designated by the Munsell Color System.

The lithologic descriptions for unconsolidated materials (soils [engineering usagej or deposits)
shall use the name of the predominant particle size (e.g., silt, fine sand, etc.). The dimensions of
the predominant and secondary sizes shall be recorded using the metric system. The grain size
and name of the deposit shall be accompaniè&b Ih j:redominant mineral content, accessory
minerals, color, particle angularity, and any other characteristics. The elastic deposit descriptions
shall include, as a supplement, symbols of the Unified Soil Classification System

The sedimentary, igneous, and metamorphic rocks and deposits shall be represented graphically
by the patterns shown in Figure 5-1. Columnai sections, well and boring logs, well construction
diagrams, cross sections, and three-dimensional (3-D) diagrams shall use these patterns.
Supplementary patterns shall follow Swanson, R. 0., 1981, Sample Examination Manual,
American Association of Petroleum Giófogisis, W-4i and 43 Geologic structure symbols
shall follow American Geological Institute Data Sheets, 3d Edition, 1989, sheets 3.1 through 3.8.
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Lithologic Patterns for Illustration
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The scales for maps, cross sections, or 3-D diagrams shall be selected in accordance with the
geologic and hydrologic complexity of the area anc the purposes of the illustrations.
Geophysical logs shall be run at a constant vertical scale of 1 inch equals 20 feet. When
geophysical logs are superimposed on geologic logs, cross sections, or 3-D diagrams, the scales
shall be the same. If defining geological conditions requires other scales, additional logs at those
scales shall be provided.

For orientation, the cross sections shall show the Northern end on the viewer's right. If the line of
cross section is predominantly East-West, the Eastern end is on the right. Maps shall be oriented
with North toward the top, unless the shape of the area dictates otherwise. Indicate orientation
with a North arrow.

5.2 SITE RECONNAISSANCE, PREPARATION, AND RESTORATION PROCEDURES

Areas designated for intrusive sampling shall be surveyed for the presence of underground
utilities. Utility locations are determined using existing utility maps, and in the field, are verified
using a hand-held magnetometer or utility probe. Prior to commencement of drilling activities,
the Base civil engineer will be contacted to ver(fr that selected locations are free of underground
utilities. No work will be performed at any location until a digging permit is issuedfor that site.
Vehicle access routes to sampling locations shall be determined prior to any field activity.

A centralized decontamination area shall be provided for drilling rigs and equipment.
The decontamination area shall be large enough to allow storage of cleaned equipment and
materials prior to use, as well as to stage drums of decontamination waste. The decontamination
area shall be lined with a heavy gauge plastic sheeting, and designed with a collection system to
capture decontamination waters. Solid wastes shall be accumulated in 55-gallon drums and
subsequently transported to a waste storage area designated by the Air Force. Smaller
decontamination areas for personnel and portable equipment shall be provided as necessary.
These locations shall include basins or tubs to capture decontamination fluids, which shall be
transferred to a large accumulation tanic as necessary. These designated areas of
decontamination shall be designated by the Base FOCI

The field office and the primary staging area for field equipment and supplies will be located in
the building west of the AFBCA office at 6550 White Settlement Road

Each work site or sampling location shall be returned to its original condition when possible.
Efforts shall be made to minimize impacts to work sites and sampling locations, particularly
those in or near sensitive environments such as wetlands. Following the completion of work at a
site, all drums, trash, and other waste shall be removed. Decontamination and/or purge water and
soil cuttings shall be transported to the designated locations as described in Section 5.12.
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5.3 GEOPHYSICAL SURVEYS

Not applicable.

5.4 SOIL GAS SURVEYS

Not applicable.

5.5 BOREHOLE DRILLING, LITHOLOGIC SAPLING, LOGGING, AND
ABANDONMENT

5.5.1 General Drilling Procedures

All drilling activities shall conform with state and local regulations and shall be supervised by a
FPM professional geologist or engineer. The àbntiactor shall obtain and pay for all permits,
applications, and other documents required by state and local authorities.

The location of all borings shall be coordinated, in writing, with the base ëivil engineer or
equivalent before drilling commences. When drilling boreholes through more than one water
bearing zone or aquifer, the contractor shall take measures to prevent cross-connection or cross-
contamination of the zones or aquifers.

The drill rig shall be cleaned and decontamfriaf&d huiccordance with (lAW) the procedure in
Section 5.12. The drill rig shall not leak any' fhiidsthat may enter the borehole or contaminate
equipment placed in the hole. The use of rags or absorbent inaterials to absorb leaking fluids is
unacceptable.

Drilling fluids shall consist of air, water, or mud. If air is used, it shall be filtered to remove
organic vapors, and filters shall be changed daily. The effectiveness of the air filter shall be
checked at least every 4 hours using a photoiónizatión detector (P0) or flame ionization detector
(FID). If organic vapors are detected in k ji sing thiough the downstream end of the air line or
drill stem, their source (i.e., filter, contaminated line, etc.) shall be decontaminated or replaced.
If water is used, the contractor shall provide chemical analyses of the water for AFCEE approval.
Only water from a pre-approved source shall be used as a drilling fluid and the water quality shall
be monitored daily for suspected analytes of concern. Drilling mud, if used, shall consist of 100
percent sodium bentonite and shall be approved by the AFCEE. The prime contractor shall
provide AFCEE with the chemical analyses of any drilling mud additive or substitute proposed
for use prior to the start of drilling. The addifiveor èübstitutes shall be analyzed for all analytes
of concern at the site. The analyses shall be delivered to the AFCEE for written approval prior to
drilling system mobilization. Mud or other ddTtives shall only be used as a last resort. The most
likely drilling method to be used for this project is hollow-stem auger drilling which will not
require the use of drilling fluids.
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Lubricants shall not introduce or mask contaminaffis. The contractor shall provide chemical
analyses of all lubricants proposed for downhole use. Chemical detection limits shall be
equivalent to those used in analyzing project ground-water samples. Lubricants with constituents
that are toxic or that increase, decrease, or mask the target chemical species of the investigation
shall not be permitted. The contractor shall provide the analysis results to the AFCEE prior to
drilling mobilization.

A log of drilling activities shall be kept in a bound field notebook. Information in the log book
shall include location, time on site, personnel and equipment present, down time, materials used,
samples collected, measurements taken, and any other observations or information that would be
necessary to reconstruct field activities at a later date. At the end of each day of drilling the
drilling supervisor shall complete a Daily Drilling Log. An example of the Daily Drilling Log is
shown in Section 8.0. All items on the log must be completed, if known.

The contractor shall dispose of all trash, waste grout, cuttings, and drilling fluids as coordinated
with the base civil engineer or representative.

5.5.2 Sampling and Logging

The lithology in all boreholes shall be logged. The boring log form, in Section 8.0, shall be used
for recording the lithologic logging information. Information on the boring log sheet includes the
borehole location; drilling information; sampling information such as sample intervals, recovery,
and blow counts; and sample description information.

Unconsolidated samples for lithologic description shall be obtained at each change in lithology or
every five (5) foot interval, whichever is less or as specifically stated in the SOW. Lithologic
descriptions of unconsolidated materials encountered in the boreholes shall generally be
described in accordance with American Society for Testing and Materials (ASTM) D-2488-90
Standard Practice for Description and Identification of Soils (Visual-Manual Procedure) (ASTM,
1990). Descriptive information to be recorded in the field shall include: (1) identification of the
predominant particles size and range of particle sizes, (2) percent of gravel, sand, fines, or all
three, (3) description of grading arid sorting of coarse particles, (4) particle angularity and shape,
and (5) maximum particle size or dimension.

Plasticity of fines description include: (1) color using Munsell Color System, (2) moisture (dry,
wet, or moist), (3) consistency of fine grained soils, (4) structure of consolidated materials, and
(4) cementation (weak, moderate, or strong).

Identification of the Unified Soil Classification System (USCS) group symbol shall be used.
Additional information to be recorded includes the depth to the water table, caving or sloughing
of the borehole, changes in drilling rate, depths of laboratory samples, presence of organic



459 Field Sampling Plan
¶ - Carsweii AFB, TX

Risk-Based Assessment, Management, and Closure 0ISWMUsindAOCs
Contract #F41624-95-D-8003 I Deliveryt)$Ier 0923

Mirch f
Page 5-7

materials, presence of fractures or voids in consolidated materials,and other noteworthy
observations or conditions, such as the locations of geologic boundaries.

Lithologic descriptions of consolidatéd[iii Fiàlièricoiintèred in the boreholes shall generally be
described in accordance with Section 5.1. Consolidated samples for lithologic description shall
be obtained at each change in lithology or at five-foot intervals, whichever is less, or as specified
in the SOW. All samples shall be monitored with an organic vapor monitor (e.g., PID, organic
vapor analyzer [OVAJ). The samples shall be handled in such a way as to minimize the loss of
volatiles, and these procedures shall be described in Sèóth*I 6.0. Cuttings shall be examined for
their hazardous characteristics. Materials suspected to be hazardous because of abnormal color,
odor, or organic vapor monitor readihghaffbi àóñtáiñórized in èonfoñnance with the Resource
Conservation and Recovery Act (RCRA) and the state and local requirements. Rock cores shall
be stored in standard core boxes, and missing sections of core shall be replaced with spacers.

Lithologic descriptions of consolidated materials shall follow the specifications in Section 5.1.

5.5.3 Abandonment

Boreholes that are not converted to monitor wells shall be abandoned in accordance with
applicable federal, state or local requirements. If a slurry is used, a mud balance and/or Marsh
Funnel shall be used to ensure the density (lbs/gal) of the abandonment mud mixture conforms
with the manufacturer's specifications. The slurry shall be emplaced from the bottom to the top
of the hole using a tremie pipe.

All abandoned boreholes shall be checkëc[24To 48lioürs after mud/solid bentonite emplacement
to determine whether curing is occurring properly. More specific curing specifications may be
recommended by the manufacturer and shall be followed. If settling has occurred, a sufficient
amount of mud/solid bentonite shall be added to fill the hole to the ground surface. These curing
checks and any addition of mud/solid bentonite shall be recorded in the field log.

5.6 MONITORING WELL CONSTRUCTION

The on-site field manager shall supeMsiihidffllEij sdil boring, lithologic sampling, and
monitor well construction and shall be aprbfes'idhál geologist or engineer. The supervising
field manager shall affix his/her signature to all drilihig Ibgs, asbüilt well construction diagrams,
lithologic logs, sampling records, and similar documents. When there is a possibility that
floating petroleum products (i.e., light non-aqueous phase liquids, LNAPLs) may be encountered,
shallow monitor wells shall be screened across the water table. The length of the screen shall be
such that tidal and seasonal water table flucthàiiàiiihill not cause water levels to rise above or
fall below the screened interval. If dense petroleum products (i.e., dense non-aqueous phase
liquids [DNAPLsJ) may be encountered,SithöfèlIi ihall be screened at the bottom of the
aquifer to capture the DNAPL.
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5.6.1 Drilling Requirements

All drilling and well installations shall conform to state and local regulations, and the contractor
shall obtain and pay for all permits, applications, and other documents required by state and local
authorities. The location of all borings shall be coordinated in writing with the base civil
engineer or equivalent before drilling commences.

The rig shall be cleaned and decontaminated according to the guidelines described in Section
5.12. The rig shall not leak any fluids that may enter the borehole or contaminate equipment that
is placed in the hole. The use of rags or absorbent materials to absorb leaking fluids is
unacceptable. The only acceptable drilling fluids are air, water, and mud. The air used shall be
filtered to remove organic vapors, and if water is used, the prime contractor shall provide
chemical analyses of the water showing the purity. The water quality shall be monitored daily for
suspected analytes of concern. The mud used shall be 100 percent sodium bentonite. and the
contractor shall provide chemical analyses of any drilling mud additive or substitute (e.g., foam,
biodegradable material, etc.) proposed for use. The additives or substitutes for drilling shall be
analyzed for all analytes of concern at the site and they shall be approved prior to drilling
mobilization.

When air is used, the effectiveness of the air filter shall be checked at least every four hours. The
air passing through the downstream end of the air line shall be monitored with an organic vapor
monitor (e.g., PID, OVA), and if organic vapors are detected, their source (filter, contaminated
line, etc.) shall be decontaminated or replaced.

Drilling lubricants shall not introduce or mask contaminants at the site. The contractor shall
provide, to AFCEE, chemical analyses of all lubricants proposed for downhole use prior to the
start of drilling. Chemical detection limits shall be equivalent to those used in analyzing the
project ground-water samples. Lubricants with constituents that are toxic or that increase,
decrease, or mask the target chemical species of the investigation shall not be permitted. The
contractor shall provide the analysis results prior to drilling mobilization.

The contractor shall dispose of all trash, waste grout, cuttings, and drilling fluids as coordinated
with the base civil engineer or representative. When installing wells through more than one
water-bearing zone or aquifer, the contractor shall take measures to prevent cross-connection or
cross-contamination of the zones or aquifers.

5.6.2 Borehole Requirements

Borehole diameters shall be at least four inches larger than the outside diameter of the casing and
well screen. In the case of a hollow stem auger, the inside diameter of the auger shall be at least
four inches larger than the outside diameter of the casing and well screen.
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A completed monitor well shall be straight and plumb. The monitor well shall be sufficiently
straight to allow passage of pumps or sampling devices. The monitor well shall be plumb within
1 degree of vertical where the water level is greater than 30 feet below land surface unless
otherwise approved by AFCEE. AFCEE may waive a plumbness requirement. Any request for a
waiver from straightness or plumbness specifications shall be made, in writing, to AFCEE in
advance of mobilization for drilling. The contractor shall use a single-shot declination tool to
demonstrate plumbness Monitor wells not meeting straightness or plumbness specifications
shall be redrilled and/or reconstructed.

Formation samples for lithologic description shall be obtained at each change in lithology or at
five-foot intervals, whichever is less, or as specified in the SOW. All samples shall be monitored
with an organic vapor monitor (e.g., PID, OVA). The samples shall be handled in such a way as
to minimize the loss of volatiles, and these procedures shall be described in Section 6.0. Cuttings
shall be examined for their hazardous characteristics Materials that are suspected to be
hazardous because of abnormal color, odor, or organic vapor monitor readings shall be
containerized in conformance with RCRA and the state and local requirements. Rock cores shall
be stored in standard core boxes, and missing sections of core shall be replaced with spacers.

The documentation record and forms, Section 8.0, shall document the following information for
each boring: (I) boring or well identification (this identification shall be unique, and the
contractor is responsible for ensuring it has not been used previously at the installation.), (2)
purpose of the boring (e.g., soil sampling, monitor well), (3) locatioin relation to an easily
identifiable landmark, (4) names of driIlirijoiitrIctbr and logjer, (5) start and finish dates and
times, (6) drilling method, (7) types of drillIng fluids and depths at which they were used, (8)
diameters of surface casing, casing type, and methods of installation, (9) depth at which saturated
conditions were first encountered, (10) lithologic descriptions and depths of lithologic
boundaries, (11) sampling-interval depths, (12) zones of caving or heaving, (13) depth at which
drilling fluid was lost and the amount lost, (14) changes in drilling fluid properties, (15) drilling
rate, and (16) drilling ng reactions, such as chatter, rod drops, and bouncing

In addition to the above, the following infoimation shall be recorded when rock core samples are
collected: (I) the depth intei-val and top and bottom of each core shall be marked on the core box,
(2) percentage of core recovered, (3) number of fractures per foot, (4) angle of fractures relative
to the core axis, and (5) breaks due to coring and core handling shall be distinguished from
naturally occurring fractures. Rock coring isnot expected to be requiredfor this project

A standard penetration test shall be performed each time a split spoon sample is taken. The test
shall be performed in accordance with ASTM D- 1586.
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5.63 Casing Requirements

The casing requirements that shall be followed are: (1) all casing shall be new, unused, and
decontaminated according to the specifications of Section 5.12, (2) glue shall not be used to join
casing, and casings shall be joined only with compatible welds or couplings that shall not
interfere with the planned use of the well, (3) all polyvinyl chloride (PVC) shall conform to the
ASTM Standard F-480-88A or the National Sanitation Foundation Standard 14 (Plastic Pipe
System), (4) all metal casing shall be seamless stainless steel casing, and the casing "mill" papers
shall be included in the appendix of the technical report, (5) the casing shall be straight and

the t erancestatedforthe borehole, arid (6) the driller shall cut a notch in the top
of the casing on the north side to be used as a measuring point for water levels. Monitoring wells
are expected to be constructed using j7ush-threaded, two-inch diameter, Schedule 40 Pvc
casing.

5.6.4 Well Screen Requirements

Well screen requirements are: (1) all requirements that apply to casing shall also apply to well
screen, except for strength requirements, (2) monitor wells shall not be screened across more
than one water-bearing unit, (3) screens shall be factory slotted or wrapped, (4) screen slots shall
be sized to prevent 90 percent of the filter pack from entering the well, and for wells where no
filter pack is used, the screen slot size shall be selected to retain 60 to 70 percent of the formation
materials opposite the screen, and (5) the bottom of the screen is to be capped, and the cap shall
be joined to the screen by threads.

The contractor may propose open-hole wells in bedrock where cave-in is unlikely. Prior
approval for such wells shall be obtained, in writing, from AFCEE.

5.6.5 Annular Space Requirements

The annular space requirements are the following: (1) the annular space shall be filled with a
filter pack, a bentonite seal, and casing grout between the well string and the borehole wall, (2)
any drilling fluids shall be thinned with potable water of known acceptable quality to a density
less than 1.2 g/cm3 (10 lbs/gal) before the annular space is filled, and a mud balance or Marsh
Funnel shall be kept on site to allow measurement of drilling fluid density, and (3) as the annular
space is being filled, the well string shall be centered and suspended such that it does not rest on
the bottom of the hole, and for wells greater than 50 feet deep, at least two centralizers shall be
used, one at the bottom and one at the top of the screen, Additional centralizers shall be used as
needed.
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5.6.6 Filter Pack Requirements

The filter pack shall consist of silica sand or gravel and shall extend from the bottom of the hole
to at least two feet above the top of the well screen. After the filter pack is emplaced, the well
shall be surged with a surge block for ten minutes. The top of the sand pack shall be sounded to
ventS' its depth during placement. Additional filter pack shall be placed as required to return the
level of the pack to two feet above the screen. Surge the well for five minutes. Again, place
additional filter pack as required to bring its level to two feet above the screen. If gravel is used,
six inches of coarse sand shall be placed on top of the gravel.

The filter pack material shall be clean, inert, and well-rounded and shall contain less than two
percent flat particles. The sand or gravel shall be certified free of contaminants by vendor or
contractor. If decontamination is necessary, the methods shall be approved in writing by
AFCEE.

The filter pack shall have a grain size distribution and uniformity coefficient compatible with the
formation materials and the screen, as described in Chapter 12, Ground Water and Wells, 2nd
Edition, 1986. The filter pack shall not extend across more than one water-bearing unit. In all
wells (deep or shallow), the filter pack shall be emplaced with a bottom-discharge tremie pipe of
at least 1-1/2 inches in diameter. The tremie pipe shall be lifted from the bottom of the hole at
the same rate the filter pack is set. The contractor shall record the volume of the filter pack
emplaced in the well. Potable water may be used, with the approval of the regulatory agency
providing oversight, to emplace the filter pack so long as no contaminants are introduced. The
contractor may use formation materials as a filter pack when they are compatible with the slot
size of the screen, such as in glacial outwash gravel deposits.

5.6.7 Bentonite Seal Requirements

The bentonite seal requirements that shall be followed are the following:(1) the bentonite seal
shall consist of at least two feet of bentonite between the filter pack and the casing grout, (2) the
bentonite shall be hydrated before placement and shall be iristalled by pump tremie methods, and
(3) only 100 percent sodium bentonite shafl lSéüsed.

For wells less than fifteen feet, the contractor may propose alternate sealing methods. Prior
approval for any alternate method shall be obtained, in writing, from AFCEE before well
construction begins.

5.6.8 Casing Grout Requirements

The casing grout requirements are the following: (I) the casing grout shall extend from the top of
the bentonite seal to ground surface, (2) the grout shall be mixed in the following proportions: 94
pounds of neat Type I Portland or American Petroleum Institute Class A cement, not more than 4
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pounds of 100 percent sodium bentonite powder, and not more than 8 gallons of potable water,
(3) all grout shall be pump tremied using a side-discharge tremie pipe, and pumping shall
continue until 20 percent of the grout has been returned to the surface, and (4) in wells where the
bentonite seal is visible and within 30 feet of the land surface, the 20 percent return is not
necessary so long as the tremie pipe is pulled back as the grout is emplaced.

5.6.9 Surface Completion Requirements

For flush-mounted completions, cut the casing about three inches below the land surface and
provide a water-tight casing cap to prevent surface water from entering the well. To allow for
escape of gas, a small diameter (e.g., 1/4-inch) vent hole shall be placed in the upper portion of
the casing, or a ventilated well cap shall be used. A freely draining valve box with a locking
cover shall be placed over the casing. The top of the casing shall be at least one foot above the
bottom of the box. The valve box lid shall be centered in a three-foot diameter, four-inch thick
concrete pad that slopes away from the box at 1/4 inch per foot. The identity of the well shall be
permanently marked on the valve box lid and the casing cap. Where heavy traffic may pass over
the well or for other reasons, the concrete pad and valve boxllid assembly shall be constructed to
meet the strength requirements of surrounding surfaces.

When above-ground surface completion is used, extend the well casing two or three feet above
land surface. Provide a casing cap for each well, and shield the extended casing with a steel
sleeve that is placed over the casing and cap and seated in a 3-foot by 3-foot by 4-inch concrete
surface pad. To allow for escape of gas, a small diameter (e.g., 1/4-inch) vent hole shall be
placed in the well casing, or a ventilated well cap shall be used. The concrete surface pad shall
be reinforced with steel reinforcing bars at least 1/4 inch in diameter. The ground surface shall
be freed of grass and scoured to a depth of two inches before setting the concrete pad. The
diameter of the sleeve shall be at least six inches greater than the diameter of the casing. Slope
the pad away from the well sleeve. Install a lockable cap or lid on the guard pipe. The identity
of the well shall be permanently marked on the casing cap and the protective sleeve. Install three
3-inch diameter concrete-filled steel guard posts. The guard posts shall be five feet in total
length and installed radially from each well head. Recess the guard posts approximately two feet
into the ground and set in concrete. Do not install the guard posts in the concrete pad placed at
the well base. The protective sleeve and guard posts shalt be painted with a color specified by
the installation civil engineer

All wells shall be secured as soon as possible after drilling. Provide corrosion-resistant locks for
both flush and above-ground surface completions. The locks must either have identical keys or
be keyed for opening with one master key. Deliver the lock keys to the appropriate Air Force
personnel following completion of the field effort. A Monitoring Well Construction Form
(Section & 0) will be completed for each newly installed well.
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5.6.10 Piezometer Requirements

A piezometer is a small diameter cased borehole primarily used for water level measurements.
The piezometers' requirements are the following: (1) piezometers shall be constructed using
methods or materials that do not contaminate groundwater or allow hydraulic communication
between water-bearing units or between the ground surface and water-bearing units, (2)
piezometers that penetrate more than one water-bearing unit shall be constructed in a manner that
allows fluid from only one unit to enter th&m, thid (3) the straightness and plumbness of
piezometers shall be the same as for boréholes and monitor wells, Section 5.6.2. Piezometer
installations are not anticipated for this project.

5.6.11 WelI/Piezometer Completion Diagrams

A completion diagram shall be submitted for each monitor well or piezometer installed. It shall
include the following information (1) well identification (this shall be identical to the bonng
identification described), (2) drilling method, (3) installation date(s), (4) elevations of ground
surface and the measuring point notch, (5) total boring depth, (6) lengths and descriptions of the
screen and casing, (7) lengths and descriptions of the filter pack, bentonite seal, casing grout, and
any back-filled material, (8) elevation of water surface before and immediately after
development, and (9) summary of the material penetrated by the boring.

5.7 MONITOR WELL DEVELOPMENT

The monitor welt development requirements are: (1) all newly installed monitor wells shall be
developed no sooner than 24 hours after installation to allow for grout curing, (2) all drilling
fluids used during well construction shall be removed during development, (3) wells shall be
developed using surge blocks and bailers or pumps (prior approval for any alternate method shall
be obtained, in writing, from AFCEE before well construction begins), and wells shall be
developed until: (a) the suspended sediment content of the water is less than 0.75 mLIL, as
measured in an Imhoff cone according to method £160.5; (b) the turbidity remains within a 10
nephelometric turbidity unit (NTU) range for at least 30 minutes, and (c) the stabilization cntena
in Section 6.1.1 .1.3 are met, (4) dIscharge water color and volume shall be documented, (5) no
sediment shall remain in the bottom of the well, (6) no detergents, soaps, acids, bleaches, or other
additives shall be used to develop a well, and (7) all development equipment shall be
decontaminated according to the specifications of Section 5.12. If a well does not provide a
sediment-free sample, development will stop when: (1) a maximum often well volumes have been
removed and (2) criteria b and c noted above are met A Übth well development log
(Section 8.0) will be completed for each newly installed well.
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5.8 ABANDONING MONITOR WELLS

All abandonment of monitor wells, when directed to do so by the SOW, shall be performed in
accordance with state and local laws and regulations. If slurry is used, a mud balance and/or
Marsh Funnel shall be used to ensure that the density (lbs/gal) of the abandonment mud mixture
conforms with the manufacturer's specification. All abandoned monitor wells shall be checked
24 to 48 hours after mud/solid bentonite emplacement to determine whether curing is occurring
properly. More specific curing specifications or quality assurance checks may be recommended
by the manufacturer and shall be followed. Additionally, if significant settling has occurred, a
sufficient amount of mud/solid bentonite shall be added to attain its initial level. These
slurry/solid bentonite curing checks and any addition of mud/solid bentonite shall be recorded in
the field logs. The abandonment of monitoring wells is not anticipatedfor this project

5.9 AQUIFER TESTS

Not applicable.

5.10 TEST PIT EXCAVATION

A test pit is an opening in soil, unconsolidated deposit, or bedrock having at least one lateral
dimension greater than the depth of the opening, which is used for scientific purposes. The
location of each test pit shall be coordinated in writing with the base civil engineer before
digging begins. The contractor shall follow Occupational Safety and Health Administration
(OSHA) rules for excavation and confined space entry. The excavated material shall be screened
for hazardous properties. Nonhazardous excavated material shall be backfilled immediately after
the required information has been recorded. The first soils out shall be the last in when filling
the pit. No test pit shall be left open overnight unless adequate safety precautions are employed.
In vegetated areas, backfilled test pits shall be reseeded with native grasses. In addition to the
general information required for all field activities listed in Section 8.0, the following shall be
recorded for each test pit: (1) the total depth, length, and width, (2) the depth and thickness of
distinct soil or lithologic units, (3) a lithologic description of each unit, and (4) a description of
any man-made materials or apparent contamination encountered.

Excavation shall occur by using a backhoe/trackhoe. Decontamination of all equipment shall
occur after an excavation is completed or daily following the procedures described in Section
5.12. Any shoring that is required shall be described and documented. The locations and
dimensions for all test pits that shall be excavated shall be described in addenda to the FAST.

For excavations which may occur as part of interim removal actions, the excavated material will
be sampled for disposal, and the excavations backjilled with clean imported fill.
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5.11 SURVEYING

All surveying locations of field activities shall be measured by a certified land surveyor as the
distance in feet from a reference location that is tied to the state plane system. The surveys shall
be third order (cf. Urquhart, L.C., 1962 Civil Engineering Handbook, 4th Edition, p. 96 and 97).
An XY-coordinate system shall be used to identi& locations. The X-coordinate shall be the East-
West axis; the Y-coordinate shall be the North-South axis. The reference location is the origin.
All surveyed locations shall be reported using the state plane coordinate system. The surveyed
control information for all data collection points shall be recorded and displayed in a table. The
table shall give the X and Y coordinates in state plane coordinate values, the ground elevation,
and the measuring point elevation if the location is a ground-water monitor well. The elevation
of all newly installed wells and piezometers shall be surveyed at the water level measuring point
(notch) on the riser pipe. Include the elevation of the ground surface in the survey.

5.12 EQUIPMENT DECONTAMINATION

All equipment that may directly or indirectly contact samples shall be decontaminated in a
designated decontamination area. This includes casing, drill bits, auger flights, the portions of
drill rigs that stand above boreholes, sampling devices, and instruments, such as slugs and
sounders. In addition, the contractor shall take care to prevent the sample from coming into
contact with potentially contaminating substances, such as tape, oil, engine exhaust, corroded
surfaces, and dirt.

- -- - -

The following procedure shall be used to decontaminate large pieces of equipment, such as
casings, auger flights, pipe and rods, and those portions of the drill rig that may stand directly
over a boring or well location or that come into contact with casing, auger flights, pipe, or rods.
The external surfaces of equipment shall be steam-cleaned or washed with high-pressure hot
water and Alconox, or equivalent laboratory-grade detergent, and if necessary, scrubbed until all
visible dirt, grime, grease, oil, loose paint, rust flakes, etc., have been removed. The equipment
shall then be rinsed with pdtable wátii ThTñiidIéTüffáes of casing, drill rod, and auger flights
shall also be washed as described.

The following procedure shall be used to decontaminate sampling and drilling devices, such as
split spoons, bailers, and augers that can be hand-manipulated. For sampling and smaller
drilling devices, scrub the equipment with a solution of potable water and Alconox, or equivalent
laboratory-grade detergent. Thinffñiiihiequipment wiTh èopioüs 4uantities of potable water
followed by a ASTM Type II Reagent Water. High-pressure liquid chromatograph-grade water
and distilled water purchased in stores are not acceptable substitutes for ASTM Type II Reagent-
Grade Water. (If equipment has come in contact with oil or grease, rinse the equipment with
pesticide-grade methanol followed by pesticide-grade hexane.) Air dry the equipment on a clean
surface or rack, such as Teflon®, stainless steel, or oil-free aluminum elevated at least two feet
above ground. If the sampling device shall not be used immediately after being decontaminated,
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it shall be wrapped in oil-free aluminum foil, or placed it in a closed stainless steel, glass, or
Teflon® container.

Reagent-Grade II Water, methanol, and hexane shall be purchased, stored, and dispensed only in
glass, stainless steel, or Teflon® containers. These containers shall have Teflon® caps or cap
liners. It is the contractors responsibility to assure these materials remain free of contaminants.
If any question of purity exists, new materials shall be used.

Prior to commencement offield activities, a decontamination area will be established at a
suitable location coordinated with the Base POC. All sampling equipment will be
decontaminated before and between each use. Drilling equipment will be decontaminated prior
to drilling each boring or monitoring well, and prior to leaving the site. Monitoring well casing
material that arrives on-site, sealed in factory supplied packaging, will not require
decontamination prior to use in the well. Allfluids generated during decontamination activities
will be containerized in 55-gallon steel closed top drums. All drums will be properly labeled and
staged in a central location designated by the Base POC for temporary storage pending removal
and disposaL

5.13 WASTE HANDLING

Waste handling shall be dealt with on a site-by-site basis. Waste may be classified as
noninvestigative waste or investigative waste

Non-investigative waste, such as liner and household garbage, shall be collected on an as-needed
basis to maintain each site in a clean and orderly manner. This waste shall be containerized and
transported to the designated sanitary landfill or collection bin. Acceptable containers shall be
sealed boxes or plastic garbage bags.

Investigation derived waste shall be properly containerized and temporarily stored at a
designated central location, prior to transportation. Depending on the constituents of concern,
fencing or other special marking may be required. The number of containers shall be estimated
on an as-needed basis. Acceptable containers shall be sealed, U.S. Department of Transportation
(DOT)-approved steel 55-gallon drums or small dumping bins with lids. The containers shall be
transported in such a manner to prevent spillage or particulate loss to the atmosphere. To
facilitate handling, the containers shall be no more than half full when moved.

The investigative derived waste shall be segregated at the site according to matrix (solid or
liquid) and as to how it was derived (drill cuttings, drilling fluid, decontamination fluids, and
purged groundwater). Each container shall be properly labeled with site identification, sampling
point, depth, matrix, constituents of concern, and other pertinent information for handling.
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Waste generated during the field activities will be handled and disposed in accordance with
applicable Federal, state, and local regulations. Disposable materials such as latex gloves,
aluminum foil, paper towels, etc., shall be placed and sealed in plastic garbage bags for disposal
with sanitary waste from the site. Soil cuttings will be placed in 55-gallon steel closed top
drums. Development and purge waters evacwatedfrom groundwater monitoring wells and all
fluids generated during decontamination activities will be containerized in 55-gallon steel closed
top drums. All drums will be properly labeled and staged in a central location designated by the
Base POC for temporary storage pending removal and disposal

5.14 HYDROGEOLOGICAL CONCEPTUAL MODEL

Site geological and hydrological conceptual models will be developed or existing models refined
as necessary to meet project requirements àhdfróvlde for risk-based evaluations

5.15 CORRECTIVE ACTION

Field performance and system audits will be performed as described in Section 7.5 of the FSP.
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6.0 ENVIRONMENTAL SAMPLING

6.1 SAMPLING PROCEDURES

The construction material of the sampling devices (e.g., plastic, PVC, metal) discussed below
shall be appropriate for the contaminant of concern and shall not interfere with the chemical
analyses being performed.

All purging and sampling equipment shall be decontaminated according to the specifications in
Section 5.12 prior to any sampling activities and shall be protected from contamination until
ready for use.

6.1.1 Ground-Water Sampling

6.1.1.1 Monitor Well Sampling

When numerous monitor wells are to be sampled in succession, those wells expected to have low
levels of contamination or no contamination shall be sampled prior to those wells expected to
have higher levels of contamination. This practice will help reduce the potential for cross
contamination between wells. A!! sampling activities shall be recorded in the field log book.
Additionally, all sampling data shall be recorded on a well sampling form. A well sampling form
is shown in Section 8.0.

Before ground-water sampling begins, wells shall be inspected for signs of tampering or other
damage. If tampering is suspected, (i.e., casing is damaged, lock or cap is missing) this shall be
recorded in the field log book and on the well sampling form, and reported to the Field
Operations Leader. Wells that are suspected to have been tampered with shall not be sampled
until the Field Operations Leader has discussed the matter with the project manager.

Before the start of sampling activities, plastic sheeting shall be placed on the ground surrounding
the well. The plastic sheeting shall be used to provide a clean working area around the well
head, and prevent any soil contaminants from contacting sampling equipment. Remove water in
the protective casing or in the vaults around the well casing prior to venting and purging. Every
time a casing cap is removed to measure water level or collect a sample, the air in the breathing
zone shall be checked with an organic vapor meter and the air in the well bore shall be checked
with an explosimeter. Procedures in the Health and Safety Plan (HSP) shall be followed when
high concentrations of organic vapors or explosive gases are detected. Air monitoring data shall
be recorded on the well sampling form.

Purge pump intakes shall be equipped with a positive foot check valve to prevent purged water
from flowing back into the well. Purging and sampling shall be performed in a manner that
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minimizes aeration in the well bore and the agitation of sediments in the well and formation.
Equipment shall not be allowed to free-fall into a well.

In addition to the information required in Section 8.0, the following information shall be
recorded each time a well is purged and sampled. This information shall be encoded in
Environmental Restoration Program Information Management System (ERPIMS) files when
required. (1) depth to water before and after purging, (2) well bore volume calculation, (3)
sounded total depth of the monitor well, (4) the condition of each well, including visual (minor)
survey, (5) the thickness of any nonaqueous layer and, (6) field parameters, such as pH,
temperature, specific conductance, and turbidity.

6.1.1.1.1 Water Level Measurement

An interface probe shall be used if a nonconductive floating product layer is suspected in the
well. The interface probe shall be used to determine the presence of floating product, if any,
prior to measurement of the ground-water level, The ground-water level shall then be measured
to the nearest 0.01 foot using an electric water level indicator. Water levels shall be measured
from the notch located at the top of the well casing and recorded on the well sampling form. If
well casings are not notched, measurements shall be taken from the north edge of the top of the
well casing, and a notch shall be made using a decontaminated metal file.

Following water level measurement, the total depth of the well from the top of the casing shall be
determined using a weighted tape or electric sounder and recorded on the well sampling form.
The water level depth shall then be subtracted from the total depth of the well to determine the
height of the water column present in the well casing. All water level and total depth measuring
devices shall be routinely checked with a tape measure to ensure measurements are accurate.

6.1.1.1.2 Purging Prior to Sampling

Purging of monitor wells is performed to evacuate water that has been stagnant in the well and
may not be representative of the aquifer. Purging shall be accomplished using a Teflon® bailer or
a pump.

At least three well volumes shall be removed from the well before it is sampled. The well bore
volume is defined as the volume of submerged casing and screen. One well volume can be
calculated using the following equation (reference: Ohio EPA Technical Guidance Manual for
Hydrogeologic Investigations and Ground Water Monitoring Programs, June 1993):

V'HxF

where V = one well volume
Fl = the difference between the depth of well and depth to water (ft)
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F = factor for volume of one foot section of casing (gallons) froth Table 6.1

Table 6.1 Volume of Water in One-Foot Section of Well Casing

Diameter of Casing (inches) F Factor (gallons)
1.5 0.09
2 0.16
3 037
4 0.65
6 1.47

F can also be calculated from the formula:

F = LI (D/2)2 x 7.48 gal/ft3

where D = the inside diameter of the well casing (feet).

Wells with yields too low to produce three well volumes before the well goes dry shall be purged
to dryness.

The temperature, pH, electrical conductivity (EC), and turbidity shall be measured and recorded
on the well sampling form after removing each well volume during purging. Water removed
from the well during purging shall be contàineii±ëd. Detailed information concerning
investigative derived wastes is presented in Section 5.13.

Micropurge is an acceptable procedure to use for AFCEE projects. Micropurge is a low flow-
rate monitor well purging and sampling method that induces laminar (non turbulent) flow in the
immediate vicinity of the sampling pump infàke, tiiiii thawing groundwater directly from the
sampled aquifer, horizontally through thiviWithiiui, md into the sampling device. Low-flow
pumping rates associated with the micropurge technique are in the approximate range of 0.2 to
2.0 liters/mm. These low flow rates miriimfziUThiüfbánce in the screened aquifer, resulting in:
(1) minimal production of artificial turbidit31aiicfó*idátion; (2) minimal mixing of chemically
distinct zones; (3) minimal loss of volatile organic compounds; and (4) collection of
representative samples while minimizing purge volume.
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6.1.1.1.3 Sample Collection

Samples shall not be taken within 24 hours of monitor well development. Except as noted
below, at least three well volumes shall be removed from the well before it is sampled.

The sample may be collected after three well volumes have been removed and the temperature,
p1-I, EC and, turbidity have stabilized. Stabilization shall be defined as follows: temperature
1°C, pH 0.1 units, EC 5 percent, turbidity 10 NTU for at least 30 minutes and suspended
sediment <0.75 mLJL. If these parameters do not stabilize, the sample shall be collected after
six well volumes have been removed, and the anomalous parameters shall be brought to the Field
Operations Leader's attention. Field equipment shall be calibrated in accordance with (lAW) the
AFCEE QAPP, Section 6.0 and in Section 7.2 of this FSP.

Samples shall be collected after the water level has recovered to 80 percent of its static level or
16 hours after completion of purging, whichever occurs first. If a monitor well is bailed or
pumped dry before three well volumes can be obtained, the sample shall be collected when a
sufficient volume of water has accumulated in the well.

Micropurge sampling shall use small positive-displacement pumps (e.g., bladder pumps).
Samples to be analyzed for volatile or gaseous constituents shall not be withdrawn with pumps or
at flows that degas the samples. Water-quality indicators shall be monitored during micropurge
(turbidity, dissolved oxygen, specific conductance, temperature, etc.).

Before collecting ground-water samples, the sampler shall don clean, phthalate-free protective
gloves. Samples to be analyzed for volatile organic compounds (VOCs) shall be collected first
using a bottom-filling Teflon! or PVC bailer. Samples to be analyzed for volatile or gaseous
constituents shall not be withdrawn with pumps that exert a vacuum on the sample (e.g.,
centrifugal and peristaltic). Disposable nylon rope shall be used to lower and retrieve the bailers.
A new length of nylon rope shall be used for each well, and the rope shall be disposed of
following the sampling activities. Each bailer shall be equipped with a dedicated stainless steel
or Teflon® coated leader so that the nylon rope shall not contact the water in the well.

If DNAPL are suspected, a bailer shall be lowered to the bottom of the well before purging,
retrieved, and observed for the presence of DNAPL. The preservative hydrochloric acid shall be
added to the VOC sample bottle before introducing the sample water. The sample shall be
collected from the bailer using a slow, controlled pour down the side of a tilted sample vial to
minimize volatilization. The sample vial shall be filled until a meniscus is visible and
immediately sealed. When the bottle is capped, it shall be inverted and gently tapped to ensure
no air bubbles are present in the vial, If, after the initial filling bubbles are present, the vials shall
be discarded and the VOC sampling effort shall be repeated. Refilling of vials will result in loss
of preservatives. After the containers are sealed, sample degassing may cause bubbles to form.
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These bubbles shall be left in the container. These samples shall never be composited,
homogenized, or filtered.

Following collection of VOC samples, remaining water samples shall be collected in the
following order: SVOCs (semivolatile organic compounds), including polynuclear aromatic
hydrocarbons (PAHs); metals; merôür'ià}Iñidè; iotál orjnic carbon; anions/cations; dissolved
oxygen.

The pH of preserved samples shall be checked in the field by pouring a small amount of the
water sample onto pH paper. The paper shall not touch the sample inside the container. Do not
check the pH of acidified VOC samples. The preservation checks shall be documented in the
chain-of-custody forms. One preserved VOC sample per day per sampling crew shall be checked
with pH paper. The sole purpose of this sample is to check the pH of VOC samples, it shall not
be submitted for analysis.

Water samples requiring filtering (i.e., those for metals analysis) shall be filtered through a 0.45
jim membrane filter immediately (within five minutes) after sampling and prior to preservation.
Do not use vacuum filtration or any method that may aerate the samples. Exposure of samples to
atmospheric oxygen shall be kept to a minimum. In-line filtration and use of disposable filter
assemblies are preferred. Filters with larger pores may be used as pre-filters. If samples are
filtered, the contractor shall prepare a blank by filtering Type II Reagent-Grade Water and
submitting the blank for analysis for metals. This shall be done once per sampling round to
assure that filtration does not bias sthiple results.

-

Sample turbidity shail be recorded and
reported.

Required sample containers, preservation methods, volumes and holding times are given in
Section 6.2 and Table 6.2.2-1. Sampling equipment shall be decontaminated in accordance with
Section 5.12 upon completion of samplingactMties.

6.1.1.2 Direct Push Sampling

Direct push sampling involves advancing a sampling probe to the point below the water table
from which the sample is desired. The probe can be advanced by direct hydraulic pressure or by
using a slide or rotary hammer. When the probe is at the proper depth, sampling ports on the
probe are opened, and the sample is collected using a bailer, by vacuum pressure or using the
natural pressure of the formation. Samples collected for VOC analysis shall not be drawn by
vacuum pressure. The advantage of this method is no drill cuttings are produced.

HydroPunch®, cone penétrometer (e.g., SCAPS) or Geoprobe® samples are generally collected
for on-site or quick-turnaround analysis to determine if the boring should be converted to a
monitor well or to fill data gaps. These samples are not directly comparable to monitor well
samples, because they are collected from disturbed conditions. HydroPunch® sampling is
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performed during drilling when the boring extends below the water table. With this method, a 2-
inch diameter core is obtained by advancing a core,sampler into the unconsolidated formation 3-5
feet below the water table using direct hydraulic pressure or a hydraulic hammer. The core is
then retrieved, leaving a small borehole. The borehole is then completed as a temporary monitor
well that can be sampled with a 1-inch diameter bailer or peristaltic pump, depending on depth.
The temporary monitor well shall be sampled with a 1-inch diameter bailer.

6.1.2 Subsurface Soil Sampling

Soil samples shall be collected based on odors, discoloration, organic vapor meter readings and
any other field screening method.

6.1.2.1 Split-Spoon Sampling

When soil samples are to be submitted for laboratory analysis, they shall be collected using
stainless steel, continuous drive, California modified split-spoon samplers, or equivalent. These
samplers are 24 inches in length and have an outside diameter (OD) of 3 inches to accommodate
four 2-inch diameter brass/stainless steel rings, each of which is 6 inches in length.

Each time a split-spoon sample is taken, a standard penetration test shall be performed in
accordance with ASTM D-1586 "Standard Test Method for Penetration Test and Split-Barrel
Sampling of Soils.1' The sample is obtained by driving the sampler a distance of 1 foot into
undisturbed soil with a 140-pound hammer free falling a distance of 30 inches. The sampler is
first driven 6 inches to seat it in undisturbed soil; then the test is performed. The number of
hammer blows for seating the spoon and making the test are then recorded for each 6 inches of
penetration on the drill log (i.e., 5/7/8). The standard penetration test result (N) is obtained by
adding the last two figures (i.e., 7+8=15 blows per foot). The sampler is then driven an
additional 6 inches to fill the remainder of the split-spoon prior to retrieval.

As soon as the split-spoon is opened, the open ends of the brass/stainless steel rings shall be
monitored for organic vapors using the PD or ND. Air monitor results shall be recorded on the
boring log and in the field log book.

Samples for VOC analysis shall be collected as an entire brass/stainless steel ring sample.
Brass/stainless steel rings selected for VOC analysis shall be completely filled, if possible, to
minimize headspace. Rings with large gravel or debris shall not be used. Foliowing monitoring
for organic vapors, the brass/stainless steel rings shall be capped on both ends with Teflon®
sheeting and plastic end caps to prevent volatilization. The brass/stainless steel rings shall then
be affixed with a completed sample label, placed in a zip lock plastic bag and placed in an iced
cooler held at a temperature below 4°C.
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Samples collected concurrently with VOC sampléIo be tested for other analytical parameters
shall be collected by extruding the soil out of the brass/stainless steel rings immediately adjacent
to (above and below) the VOC sample interval Soil chemistry samples not being analyzed for
VOCs shall be placed in appropriate size: laboratory cleaned, EPA-approved glass containers
with Teflon® lined lids. This shall be done using clean stainless steel sampling tools. If soil
from several brass/stainless steel rings must be composited to provide sufficient sample volume
for a particular analysis, the sample shall be composited and homogenized in a stainless steel
bowl using a stainless steel trowel or scoop. The sample shall then be transferred into the
appropriate sample container, sealed, labeled; and place in an iced cooler held at a temperature
below 4°C.

If initial screening results indicate the presence of organic vapors, a headspace analysis shall be
conducted on remaining portions of the sample.

6.1.2.2 Sampling by Hand Auger

Hand augering may be used to collect soil samples from depths up to 10 feet bgs. Each hand
auger boring shall be advanced by manually turning a hand auger, equipped with 3-inch diameter
cylindrical stainless steel bits, until the auger head fills with cuttings. The hand auger is then
pulled from the boring and the cuttings shall be deposited on plastic sheeting. The hand augering
is continued until the sampling depth is achieved.

At the predetermined sampling depth, a manually powerid hammer is used to drive a sampler.
The sampler is driven into the bottom of the boring to a depth of 6 inches, or until reflisal. The
sampler is then retrieved and the recovery is determined by estimating the percentage of the
sample in the brass/stainless steel sleeve. The sample lithology is then described and recorded on
the boring log.

The brass/stainless steel sleeve shall be capped with Teflon® tape and end caps. The ends of the
capped sleeve shall then also be wrapped with Teflon® tape. Care shall be taken not to touch the
ends of the sleeves prior to capping. Cüfddiëi1shãll be placed across the capped ends of the
sleeve. Once the container has been filled, the appropriate information shall be recorded in the
field logbook.

6.1.2.3 Direct Push Sampling

Direct push sampling involves advancing a sampling probe by direct hydraulic pressure or by
using a slide or rotary hammer. Soil samples may be collected continuously or at specific depths.
The samples are collected in brass, stainl1s Meer,bralastic sleeves. For VOC analysis, the
brass/stainless steel sleeve shall be capped with Teflon® tape and end caps. The ends of the
capped sleeve shall then also be wrapped with Teflon® tape Care shall be taken not to touch the
ends of the sleeves prior to capping. Custody seals shall be placed across the capped ends of the



Field Sampling Plan
r Carswell AEB, TX

4 - Risk-Based Assessment, Management, and Closure of SWMUs and AOCs
Contract ftF41624-95-D-8003 IDelivery Order 0023

March 1999
Page 6-8

sleeve. For VOC analysis using plastic sleeves, the sample shall be transferred directly from the
sleeve to the sample container to reduce loss of VOçs. For other analysis, samples shall be
collected by exwuding the soil out of the sleeves immediately adjacent to (above and below) the
VOC sample interval. Once the containers have been filled, the appropriate information shall be
recorded in the field logbook.

6.1.3 Surface Soil Sampling

Surface soil samples shall be collected from the land surface to six inches below the surface. The
sample shall be homogenized and quartered before being containerized. If chemicals that are
highly adsorbed to clay surfaces were released at the site, an additional sample shall be collected
from the surface to the 1 inch depth.

Stainless steel scoops or trowels, glass jars with Teflon® lids or equivalent equipment compatible
with the chemical analyses proposed shall be used to collect and store samples. Exclude above
ground plant parts and debris from the sample.

in addition to records outlined in Section 8.0, record unusual surface conditions that may affect
the chemical analyses, such as the following: (1) asphalt chunks that may have been shattered by
mowers, thus spreading small fragments of asphalt over the sampling area, (2) distance to
roadways, aircraft runways, or taxiways, (3) obvious, deposition of contaminated or clean soil at
the site, (4) evidence of dumping or spillage of chemicals, (5) soil discoloration, and/or (6)
unusual condition of growing plants, etc.

6.1.4 Surface Water Sampling

Collect samples so as not to cause cross-contamination. If collecting both water and sediment
samples at a specific location, always obtain the water sample first. Measure and record pH,
temperature, specific conductance, and dissolved oxygen (when required) at each surface water
sampling point. Permanently mark the location where surface water or sediment samples are
collected (e.g., flagged stake in stream bank). Record the location on a project map for each
specific site or zone.

The sample collection sequence is as follows: (1) if sampling both water and sediment or just
sediment, start at the most downstream point and proceed upstream, (2) if sampling water only
and the sample can be taken without disturbing the river or stream bottom, obtain any
background samples first, then the farthest downstream sample, and then move upstream toward
the source or discharge point, (3) if sampling water only and the stream or river bottom must be
disturbed, start at the most downstream point and proceed upstream.

Samples shall be taken from the active portion of the stream on the side nearest the source of
contamination or suspected plume. Water samples are collected using a Van Dom Sampler or
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Kemmerer Sampler when grab samples are required, or using an autosampler (discrete or
composite samples) with the inlet line located at the desired sampling depth. Surface water
samples may also be collected by direct filling of sample bottles.

Surface water samples may also be obtained using a continuous automatic sampler. With a
continuous sampler, an intake probe is secured at the sampling point and the sampler is pre-
programmed to collect either individual or composite samples at designated times throughout the
day.

The following records shall be maintained in addition to those in Section 8.0, (1) the width,
depth, and flow rate of streams, (2) surface water conditions (e.g., floating oil or debris, gassing),
(3) the location of any discharge pipes, sewers, or tributaries, and (4) instrument calibration.

6.1.5 Sediment Sampling

Sediment samples are collected from ponds, surface impoundments, and streambeds (both wet
and dry). Sediment samples shall be collected using a PVC tube or dredge (Ponar, Peterson, or
Ekman) when water is present. Each technique allows for the collection of discrete samples,
with the option of compositing samples in either the field or the laboratory. Dry sediment
samples may be collected by surface scraping, hand augering, or core sampling using a core
sampler with stainless-steel sleeves. Methods for thy sediment sampling are the same as that for
soil. Sediment samples may be collected near discharge points in areas where sediment has
accumulated inside an edge of a bend, art area where a stream suddenly widens, etc. The order of
sample collection shall be the same as that described for surface water samples.

6.2 SAMPLE HANDLING

6.2.1 Sample Containers

Sample containers are purchased precleaned and treated according to EPA specifications for the
methods. Sampling containers that are reused are decontaminated between uses by the EPA-
recommended procedures (i.e., EPA 540/R-93/051). Containers are stored in clean areas to
prevent exposure to fuels, solvents, and other contaminants. Amber glass bottles are used
routinely where glass containers are specified in the sanpling protocol.

6.2.2 Sample Volumes, Container Types, and Preservation Requirements

Sample volumes, container types, and preservation requirements for the analytical methods
performed on AFC.EE samples are listed in Section 5.0 of the existing Basewide QAPP.

Sample holding time tracking begins with the collection of samples and continues until the
analysis is complete. Holding times for methods required routinely for AFCEE work are
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specified in Table 6.2.2-1. Samples not preserved or analyzed in accordance with these
requirements shall be resampled and analyzed, $t no additional cost to AFCEE.

6.2.3 Sample Identification

The site ident(flcation numbering system for this project is summarized as follows:

Each sample will be identjfled by a unique alphanumeric code according to the following convention:

519 = site numberT = the sample type02 = the sample location number
10 = the sample depth in feet
A = sampling roundB = primary sample, duplicate, or QA/QC

The three digit alphanumeric code for the site numbers is arranged according to the following convention:

S = SWMU siteA = AOCsite
19 = SWMU orAOC number

The sample type codes for this project include:

S = soil sampleM = groundwater sample from monitoring well
T = groundwater sample from temporary well pointW = surface water sampleD = sediment

The QA/QC characters include:

A = Primary Sample
B = Primary SampleC = QC Field DuplicateD = Matrix Spike DuplicateE = Equipment BlankF = Ambient BlankR = Trip Blank
S = Matrix Spike
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e.g. SJ9TO2JOAB represents a primary groundwater sample obtained at a depth oflOfeetfrom temporary
well location 02 at SWMU 19.

6.3 SAMPLE CUSTODY

Procedures to ensure the custody and integrity of the sãthples begin at the time of sampling and
continue through transport, sample receipt, preparation, analysis and storage, data generation and
reporting, and sample disposal. Records concerning the custody and condition of the samples are
maintained in field and laboratory records.

The contractor shall maintain chain-of-custody records for all field and field QC samples. A
sample is defined as being under a person's custody if any of the following conditions exist: (1) it
is in their possession, (2) it is in their view, after being in their possession, (3) it was in their
possession and they locked it up or, (4) it is in a designated secure area.

All sample containers shall be sealed in a manner that shall prevent or detect tampering if it
occurs. In no case shall tape be used to seal sample containers. Samples shall not be packaged
with activated carbon unless prior approval is obtained from the AFCEE.

The following minimum information concerning the sample shall be documented on the AFCEE
chain of custody (COC) form (as illustrated in Section 8):

• Unique sample identification
• Date and time of sample collection
• Source of sample (including name, location, and sample type)
• Designation of matrix spike/matrix spike duplicate (MS/MSD)
• Preservative used
• Analyses required
• Name of collector(s)
• Pertinent field data (pH, temperature, etc.)
• Serial numbers of custody seals and transportation cases (if used)
• Custody transfer signatures and dates and times of sample transfer from the field to

transporters and to the laboratory or laboratories
• Bill of lading or transporter tracking number (if applicable)

All samples shall be uniquely identified, labilidand ddcumnented in the field at the time of
collection lAW Section 6.2.3 of the FSP.

Samples collected in the field shall he tiEàhpbiidI6the laboratory or field testing site as
expeditiously as possible. When a 4°C requirement for preserving the sample is indicated, the
samples shall be packed in ice or chemical refrigerant to keep them cool during collection and
transportation. During transit, it is not always possible to rigorously control the temperature of
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the samples. As a general nile, storage at low temperature is the best way to preserve most
samples. A temperature blank (a volatile organics compounds sampling vial filled with water)
shall be included in every cooler and used to determine the internal temperature of the cooler
upon receipt of the cooler at the laboratory.

6.4 FIELD QUALITY CONTROL SAMPLES

6.4.1 Ambient Blank

The ambient blank consists of ASTM Type II reagent grade water poured into a volatile organic
compound (VOC) sample vial at the sampling site. It is handled like an environmental sample
and transported to the laboratory for analysis. Ambient blanks are prepared only when VOC
samples are taken and are analyzed only for VOC analytes.

Ambient blanks are used to assess the potential introduction of contaminants from ambient
sources (e.g., active runways, engine test cells, gasoline motors in operation, etc.) to the samples
during sample collection. Ambient blanks shall be collected downwind of possible VOC
sources. One ambient blank will be collected at the beginning of the field investigation.
Additional ambient blanks will be collected fsjte conditions warrant.

6.4.2 Equipment Blank

An equipment blank is a sample of ASTM Type II reagent grade water poured into or over or
pumped through the sampling device, collected in a sample container, and transported to the
laboratory for analysis. Equipment blanks are used to assess the effectiveness of equipment
decontamination procedures. One equipment blank shall be taken by each sampling team on

each day of sampling for each type of sampling equipment Equipment blanks shall be
collected immediately after the equipment has been decontaminated. The blank shall be analyzed
for all laboratory analyses requested for the environmental samples collected at the site.

6.4.3 Trip Blank

The trip blank consists of a VOC sample vial filled in the laboratory with ASTM Type II reagent
grade water, transported to the sampling site, handled like an environmental sample and returned
to the laboratory for analysis. Trip blanks are not opened in the field. Trip blanks are prepared
only when VOC samples are taken and are analyzed only for VOC analytes. Trip blanks are used
to assess the potential introduction of contaminants from sample containers or during the
transportation and storage procedures. One trip blank shall accompany each cooler of samples
sent to the laboratory for analysis of VOCs.
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6.4.4 Field Duplicates

A field duplicate sample is a second sample collected at the same location as the original sample.
Duplicate samples are collected simultaneously or in immediate succession, using identical
recovery techniques, and treated in an identical manner during storage, transportation, and
analysis. The sample containers are assigiièdan identification number in the field such that they
cannot be identified (blind duplicate) as duplicate samples by laboratory personnel performing
the analysis. Specific locations are designated for collection of field duplicate samples prior to
the beginning of sample collection.

Duplicate sample results are used to assess precision of the sample collection process. Precision
of soil samples to be analyzed for VOCs is assessed from collocated samples because the
compositing process required to obtain uniform samples could result in loss of the compounds of
interest. Field duplicates will be collected at afrequency of one per ten soil or sediment samples
collected

6.4.5 Field Replicates

A field replicate sample, also called a split, is a single sample divided into two equal parts for
analysis. The sample containers are assigned an identification number in the field such that they
cannot be identified as replicate samples by laboratory personnel performing the analysis.
Specific locations are designated for collection of field replicate samples prior to the beginning
of sample collection. Replicate sample results are used to assess precision. The frequency of
collection for field replicates shall be one per ten water samples collected.
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7.0 HELD MEASUREMENTS

7.1 PARAMETERS

7.1.1 Field Parameters for Soils

During soil sample collection activities including hand augering, hollow-stem auger drilling.
direct push soil borings, and excavations, field screening of soil samples for volatile organic
compounds will be utilized to select samples for laboratory analysis. Field screening of soils for
VOCs will be performed with an OVA or FID. Headspace readings around the top of boreholes
and augers (within breathing zone) will be performed Headspace readings and background
readings will be recorded in boring logs and in the field logbook

7.1.2 Field Parameters for Water Samples

Temperature pH EC and turbidity will be measured during monitoring well development and
purging with a Horiba portable water quality meter

7.2 EQUIPMENT CALIBRATION AND QUALITY CONTROL

Field equipment will be maintained and calibrated to the standards in their respective
operations manuals. Field equipment will be calibrated daily before the start of sampling
activities. Calibration records will be maintained in the Calibration Log The calibration
record will include a unique instrument number, standards used, concentrations, and meter
readings. Equipment failures will be repaired in the field fpossible; fnot, the instrument will
be removed from use, and ret urned for repair or replacement.

A list of air monitoring specications for d(fferent tasks is presented in Table 7-I.
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Table 7-1. Air Monitoring Spec jflcations for Different Tasks

Ltrument
Tasks Action Levels Frequency Calibration

PlO; KNu w/l0.2
eVprobe, or
equivalent or
FID; OVA-128

Well inventory/inspection

Water level measurements

Groundwater sampling

Well installation

Soil and sediment
samplinR

0-5 ppm Level0
>5ppm Stop work and re-

evaluate, may require
Level C or B

Initial when opening well
and periodically
throughout task

Daily

Calorimetric tube:

Vinyl chloride

Draeger tube "vinyl
chloride 0.5/a"

(0.25- 6 ppm), or
equivalent

At locations where vinyl
chloride is known or
suspected to be present,
and there is a potentialfor
exposure

Well inventory

Water level measurements

Groundwater sampling
Soil and Sediment
sampling

0<0. Sppm Level 0 or C
(depending on
PID/FID readings)

0.5 ppm Provide controls itt,
ventilation) to reduce
levels; Level B
required

Initially and periodically
thereafter

Not
applicable

Colorimetric tube:

Benzene

Draeger tube
"benzene 0.5/a"

(0.5- 10 ppm), or
equivalent

At locations where benzene
is known or suspected to be
present, and there is a
potentialfor exposure

Well inventory

Water level measurements

Groundwater sampling

Soil and sediment
sampling

0<0.5 ppm Level D or C
(depending on
P10/FED readings)

0.5-1.0 ppm Provide controls (Ic.,
ventilation) to reduce
levels; Level C
required

>1.0 ppm Provide controls (it,
ventilation) to reduce
levels; Level B

required

Initially and periodically
thereafter

Not
applicable

Hydrogen sulfide:

ISC ff5265, Ot
equivalent

At locations where
hydrogen sulfide is known
or suspected to be present,
and there Is a potentialfor
exposure

0-5 ppm Level 0

5-10 ppm Level 0— Provide
controls to reduce
levels

>10 ppm Stop work and re-
evaluate; Level B
required

Continuously Daily

CGI: MSA 260, or
equivalent

Drilling and excavation
activities

0-10% LEL No explosion hazard

10-20% LEL Potential explosion
hazard

<20% LEL Explosion hazard;
evacuate or vent

Initial and 5-fret
Intervals

Daily

Dust: Visible Tasks where dust Is a

potential
No visible dust Level P

Visible dust Level C

Continuously Not
applicable

Action levels are for breathing zone readings, above backgrouni
Where control measures are used (I e., industrialfan) collect breathing zone measurements to ensure effectiveness of controls. Increased
levels of protection may not be required when controls measures effectively reduce breathing zone concentrations to levels below action
levels.
Pa'D-Photolonlzation Detector P10-Flame Ionization Detector LEL-Lower explosive limit
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Monitoring with the photoionization detector (PID) or equivalent shall be conducted prior to
sampling and when there is potential for atmospheric change within the work area.
Monitoring will be initiated at any potential source emissions, then moved to the worker's
breath ing zone jfpositive indications are observed at the source. Monitoring with the CGI
shall be conducted within the boreholes and the headspace of samples to detect potential
flammable conditions.

All monitoring instrumentation used on-site will be calibrated and maintained in accordance
with the manufacturer's recommendations. On a daily basis, before site work is to begin,
background readings will be obtainedfor instruments that will be usedfor the fieldwork and
recorded in the field log book or calibration log book. To obtain a background reading, the
instrument is operated in a clean environment The indication observed on the meter is
considered the initial or background level. From this background level, the appropriate action
level, as described in Table 7-1, will be observed. Calibration spec (fications for a list of
monitoring instrumentation is presented in Table 7-2. Also included in the table are the
calibration gases for the instrument and the typical calibration method.

Table 7-2. Instrument Calibration Spec(flcation

Instrument Gas Span Reading
j

Method

PIP: UNu, 10.2 e V pro he 100 ppm isobnaylene 5.0 2.0 100 ppm 1.5 Urn regulator

T-tubing

0.25 Urn regulator

direct tubing

PIP: 0 VM, 10.6 eV lamp 100 ppm Isobutylene N/A 100 ppm 1.5 Urn regulator

T-tubing

FIJi: OVA-128 100 ppm methane 3.0 1.5 100 ppm 1.5 I/rn regulator

T-tubing

HS: ISCHS265 10 ppm hydrogen sulfide NA 10 ppm 1.5 Urn regulator with
caL cup

CCI: 50/50 blend of methane
and carbon dioxide and
5,96 blend of oxygen and
carbon dioxide

NA NA 1/4 inch T-tubing
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7.3 EQUIPMENT MAINTENANCE AND DECONTAMINATION

Field equipment will be maintained to the standards in their respective operations manuals.
Field equipment will be kept under controlled storage and will be decontaminated prior to return
to storage; any malfunctions will be reported to the Field Manager. The Field Manager will
initiate actions necessary for the repair or replacement of deft ctive equzpment. Power supplies
of battery-powered instruments will be checked daily Rechargeable instruments will be
recharged daily. Equipment maintenance logs will be maintained for each field instrument.

Decontamination offield instruments will be instrument-specic and in keeping with the
procedures in the respective operations manuals. Portions offield measurement equipment
coming into contact with sampled media shall be decontaminated according to the spec(/ications
in Section 5.12 of the I-ISP prior to any measurement activities and shall be protected from
contamination until ready for use.

7.4 FIELD MONITORING MEASUREMENTS

7.4.1 Ground Water Level Measurements

Water-level measurements shall be taken in all wells and piezometers to determine the elevation
of the water table or piezometric surface at least once within a single 24-hour period. These
measurements shall be taken after all wells and piezometers have been installed and developed
and their water levels have recovered completely. Any conditions (e.g., barometric pressure) that
may affect water levels shall be recorded in the field log. The field log shall also include the
previous water level measurement for each well (to determine if current water level is
reasonable).

Water-level measurements shall be taken with electric sounders, air lines, pressure transducers,
or water-level recorders (e.g., Stevens recorder). Devices that may alter sample composition
shall not be used. Pressure gauges, manometers, or equivalent devices shall be used for flowing
wells to measure the elevation of the piezometric surface. All measuring equipment shall be
decontaminated according to the specifications in Section 7.3 and 5.12. Ground-water level shall
be measured to the nearest 0.01 foot. (Two or more sequential measurements shall be taken at
each location until two measurements agree to within + or - 0.01 foot.)

Static water levels shall be measured each time a well is sampled, and before any equipment
enters the well. If the casing cap is airtight, allow time prior to measurement for equilibration of
pressures after the cap is removed. Repeat measurements until water level is stabilized.
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7.4.2 Floating Hydrocarbon Measurements

If encountered, the thicimess of hydrocarbons floating in monitor wells shall be measured with an
electronic interface probe. Hydrocarbon detection paste, or any other method that may affect
water chemistry, shall not be used. When detected, the presence of floating hydrocarbons shall
be confirmed by withdrawing a sample with a clear, bottom-fill Teflon® bailer.

7.5 FIELD PERFORMANCE AND SYSTEM AUDITS

Periodic in-field performance audits will be conducted by the appropriate technical QA officers
for the particular discipline offield activities Prior to the audit the auditing QA officer will
prepare a checklist to ensure completeness of the review and to document the results of the audit.
Items to be examined may include, as appropriate, the implementation of approved work
procedures; packaging, storage, and shipping of samples obtained; and documentation
procedures.

The records offield operations will be reviewed to verj5i that field-related activities were
performed in accordance with appropriate project procedures. Items reviewed may include (hut
are not limited to) daily field notebooks, chain-of-custody documentation, and applicable forms
and logs. Audits offield activities will öèàu ohcè during the field activities.

During an audit and upon its completion, the auditors will discuss the findings with the
individuals audited and cite any corrective actions to be initiated

Minor administrative findings that can be resolved to the satisfaction of the auditors during an
audit are not required to be cited as items requiring corrective actions. Findings that are not
resolved during the course of the audit andfrndiñjA affecting the overall quality of the project.
will be noted on the audit checklist and ihi,tiilthjóiñ'ded to the Project Manager, who will
ensure that the corrective actions have been implemented
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8.0 RECORD KEEPING

The contractor shall maintain field records sufficient to recreate all sampling and measurement
activities and to meet all ERPIMS data loading requirements. The requirements listed in this
section apply to all measuring and sampling activities. Requirements specific to individual
activities are listed in the section that addresses each activity. The information shall be recorded
with indelible ink in a permanently bound notebook with sequentially numbered pages. These
logbooks will be kept at the site during allfield activities and will be assigned to each sample
team. Afield equipment logbook will be kept on site to document the use, maintenance, and
calibration offield instruments. These records shall be archived in an easily accessible form and
made available to the Air Force upon request.

The following information shall be recorded for all field activities: (1) location, (2) date and
time, (3) identity of people performing activity, and (4) weather conditions. For field
measurements: (1) the numerical value and units of each measurement, and (2) the identity of and
calibration results for each field instrument, shall also be recorded.

The following additional information shall be recorded for all sampling activities: (I) sample
type and sampling method, (2) the identity of each sâthple and depth(s), where applicable, from
which it was collected, (3) the amount of each sample, (4) sample description (e.g., color, odor,
clarity), (5) identification of sampling devices, and (6) identification of conditions that might
affect the representativeness of a sarnçile(é.g., iifüdlbg operations, damaged casing).
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FIELD SAMPLING REPORT
459 127

LOCATION: PROJECT

Slit:

SAMPLE INFORMATION

MATRIX SAMPLE ID:

SAMPLING METHOD___________ DUP./REP. OF:

BEGINNING DEPTH MATRIX SPIKE/MATRIX SPIKE DUPLICATE
YES( ) NO()

END DEPTH_________________

GRAB ( ) COMPOSITE ( ) DATE: TIME:

CONTAINER PRESERVATIVE/
PREPARATION

EXTRACTIOI'
METHOD

ANALYTICAl
METHOD

ANALYSIS
SIZE/TYPE #

NOTABLE OBSERVATIONS

pH Temperature Dissolved oxygen Specific Conductivity

GENERAL INFORMATION

WEATHER: SUN/CLEAR OVERCAST/RAIN — WIND DRIECTION AMBIENTTEMP

SHIPMENT VIA: FED-X HAND DELIVER COURIER OTHER

SHIPPED TO:

COMMENTS:

SAMPLER: OBSERVER:

MATRIX TYPE CODES

DC-DRILL CUTtINGS SL-SLUOGE
WO-GROUND WATER SO-SOIL
LH-HAZARDOUS LIQUID WASTE OS-SOIL GAS
SH-HAZARDOUS SOLID WASTE WS-SURFACE WATER
SE-SEDIMENT SW=SWAP\WIPE

SAMPLING METHOD CODES

B-BAILER 0-GRAB
BRBRASS RING HA-HAND AUGER
cS-COKIPOSftE SAMPLE H-HOLLOW STEM AUGER
C=CONTINUOUS FLIGHT AUGER HP-HYDRO PUNCH
PT-DRIVEN TUBE SS-SPLIT SPOON
W—SWAB\WIPE Sm-SUBMERSIBLE PUMP

I St

2nd

PID REApINGS

COLOR:
ODOR:

OTHER:

SAMPLE CHARACTERISTICS MISCELLANEOUS

AFCEE FORM SR.II
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WELL CONSTRUCTION DETAILS AND ABANDONMENT FORM

FIELD REPRESENTATIVE: TYPE OF FILTER PACK:
GRADIATION:

DRILLING CONTRACTOR: AMOUNT OF FILTER PACK USED:

DRILLING TECHNIQUE: ___________________
AUGER SIZE AND TYPE:

BOREHOLE IDENTIFICATION: ________________
BOREHOLE DIAMETER: ___________________
WELL IDENTIFICATION: _____________________

WELL CONSTRUCTION START DATE:__________
WELL CONSTRUCTION COMPLETE DATE:________

SCREEN MATERIAL: ______________________
SCREEN DIAMETER: _____________________
STRATUM-SCREENED INTERVAL (Fl):

-

CASING MATERIAL: ____________________
CASING DIAMETER:

TYPE OF BENTONITE: ________
AMOUNT BENTONITE USED: —
TYPE OF CEMENT: __________
AMOUNT CEMENT USED: _____
GROUTMATERIALS USED: ____

DIMENSIONS OF SECURITY BOX:

TYPE OF WELL CAP: _________
TYPE OF END CAP: _________

COMMENTS:

SAND CELLAR
LENGTH

SECURITY BOX

DEPTH TO TOP OF BENTONITE SEAL ___________

DEPTH TO TOP OF FILTER PACK___________

DEPTh TO TOP OF SCREEN____________

—fl DEPTH TO BASE OF WELL ___________

BOREHOLE DEPTH

NOT TO SCALE

INSTALLED BY: INSTALLATION OBSERVED BY:

DISCREPANCIES

AFCEE FORM WAR.!!

SPECIAL CONDITIONS WELL CAP....
(describe and draw)

GROUND SURFACE (REFERENCE POINT)

LEGEND

GROUT

BENTONITE SEAL

FILTER PACK

SCREEN
LENGTH

END CAP



WELL DEVELOPMENT RECORD
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ELUPIEZOMETER ID -_____
SHEET ______ of_______

PROJECT NAivE: PROJECT NO. DATE:

LOCATION: DATE ThJSTALLED:

TOTAL DEPTH (71CC) __________CASING DIAMETER

METHODS OF DEVELOPMENT

0 swabbing 0 Bailing

Equipment decomtaminated prior to development

Describe

EqUIPMENT NUMBERS

pH Meter ____________ EC Meter

o Pumping 0 Describe

0 Yes 0 lO

Turbidity Meter _________________ Thermometer _______________________

rASINfl Vfll lIMP IWPOPMATION

Casing ID (inch) 10 1.5 2.0 2.2 3.0 4.0 4.3 5.0 6.0 7.0 8.0

Unit Casing Volume (A) (gal/ft) 0.04 0,09 0 16 0.2 0,37 0.65 0.75 1.0 1.5 2.0 2.6

(B) (C)

MEAN— SEA
LEVEL

ft.

(I-

PURGrNG INFORMATION:

Measured Wet! Depth (B) _______

Measured Water Level Depth (C) —

Length of Static Water Colume (D) ________ ________

Casing Water Volume (B) + __________ ___________ — ____________ gal

(A) CD)

Total Purge Volume — __________ (gal)

ft.

11,0

ELEVATION

AFCEE FORM WD.I I



WASTE INVENTORY TRACKING FORM
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LOCATION:

PROJECT NAME:

ACTIVITIES:

Note: Describe whether soil or water samples have been collected for waste characterization, include date, if known.

Signature:

AFCEE FORM WTll

Date Waste
Generated

Activity
Generating

Waste
(bok # /

well_#)

Description
of Waste

Field Evidence
of

Contamination
Estimated
Volume

Type of
Container

(storage !D#)
Location of
Container

Waste
Characterization Comments



MONITOR WELL STATIC WATER LEVEL FORM

PROJECT NAME: DATE:

459 131

WATER LEVEL INDICATOR ID # FIELD BOOK

LOCATION:

Monitor
Well

Number

Total
Well

Depth

Well
Screen

Length

Measuring
Point Elev.

Time
Depth to

Static
Water Level

Sounding
Explosimeter

Reading
(above background)

PID Reading
(above background)

Note: Total well depth to be measured at time of gauging.

Comments:

Sampler Observer —

AFCEE FORM WL.1 I

PAGE #



PROJECT

MONITOR WELL PURGING FORM

DATE:

45 13:

LOCATION: EXPLOSIMETER BOREHOLE READING

WELL ID:

WELL DEPTH:

PURGE VOLUME
(3 WELLBORE VOLUMES): (gal)

Note: Condition of the well: _______________

p1-I - Calibrate at start and before last reading.

Sampler Observer

AFCEE FORM WP. II

Time
Depth to

Water (ft)
Flow Meter

Reading
Volume

Purged (gal) Temp.
(°C)

pH
Electrical

Conductivity
(mmho)

Turbidity
N.T.U Comments



WELL CONSTRUCTION DETAILS AND ABANDONMENT FORM
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FIELD REPRESENTATIVE: TYPE OF FILTER PACK:
GRADIATION:

DRILLING CONTRACTOR: AMOUNT OF FILTER PACK USED:

DRILLING TECHNIQUE: __________________
AUGER SIZE AND TYPE: ___________________

BOREHOLE IDENTIFICATION: _______________
BOREHOLE DIAMETER: ___________________
WELL IDENTIFICATION: ___________________

WELL CONSTRUCTION START DATE: __________
WELL CONSTRUCTION COMPLETE DATE: ________

SCREENMATERIAL:___________________
SCREEN DIAMETER: _____________________
STRATUM-SCREENED INTERVAL (VF): _________

CASING MATERIAL: _____________________
CASING DIAMETER:

TYPE OF BENTONITE: ___________
AMOUNT BENTONITE USED: _____

TYPE OF CEMENT: _____________
AMOUNTCEMENT USED: _______
GROUT MATERIALS USED: ______

DIMENSIONS OF SECURITY CASING:

TYPE OF WELL CAP:
TYPE OF END CAP: —

COMMENTS:

r
SPECIAL CONDITIONS WELL CAP
(describe and draw) ' — — I CASING LENGTH ABOVE GROUND SURFACE__________

DIMEN110N OF CONCRETE PAD__________

GROUND SURFACE (REFERENCE POINT)

SAND CELLAR
LENGTH

DEPTH TO TOP OF BENTONITE SEAL ___________

—a DEPTH TO TOP OF FILTER PACK _____________

—S DEPTH TO TOP OF SCREEN___________

END CAP

—S DEPTH TO BASE OF WELL

BOREHOLE DEPTH ______________

NOT TO SCALE

INSTALLED BY: INSTALLATION OBSERVED BY:

DISCREPANCIES:

AFCEE FORM WAAII

SECURITY CASING

LEGEND

GROUT

BENTONITE SEAL

FILTER PACK

SCREEN
LENGTH
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PREFACE

Fanning, Phillips and Molnar (FPM), under contract with the Air Force Center for
Environmental Excellence (AFCEE), is performing risk-based assessment, management, and
closure of various solid waste management units (SWMUs) and Areas of Concern (AOCs) at
Carswell Air Force Base (AFB), Fort Worth, Texas. The project will evaluate existing site data,
refine conceptual site models, and fill data gaps to allowfor the risk-based assessment of
SWMUs and AOCs. The project will provide risk-based closure documentation which will
determine site-specific target levels for contaminants and recommend closure, monitoring, or
remediation to target levels. The individual SWMUs and AOCs to be addressed by the project
include the following:

SWMUs
22 Landfill4
23 Landfill 5
24 Waste Burial Area WP-07 (Waste Pit)
25 Landfill 8
58 Pesticide Rinse Area
59 B8503 Weapons Storage Area (WSA) Waste Accumulation Area
60 B8503 Radioactive Waste Burial Site (Groundwater)
64 French Underdrain System!UnnamecIStram
65 WSA Disposal Site
66 Sanitary Sewer System
67 B1340 Oil/Water Separator (OWS)

Permitted Treatment, Storage, and Disposal Facility (TSDF)

AOCs
5 Grounds Maintenance Yard
8 Aerospace Museum
9 Golf Course Maintenance Yard
14 Unnamed Stream

This plan may be adopted for other SWMUs and AOCs at the former Carswell AFB as needed.
Supplemental plans or plan addenda will be submitted with relevant site-specific information for
all sites not outlined in this current plan.

This Health and Safety Plan (HSP) identifies the minimum health and safety requirements for the
risk-based assessment of these SWPvITJs and AOCs. The assessments will be conducted in
accordance with provisions of the Basic Contract #F41624-95-D-8003 and Delivery Order 0023.
Mr. Rafael Vazquez is the Air Force Base Conversion Agency (AFBCA) Base
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Environmental Coordinator for Naval Air Station Fort Worth, Joint Reserve Base, the former
Carswell AFB. Mr. Alvin Brown is the AFBCA Fi,eld Engineer and Base Point of Contact. Mr.
Charles Pringle serves as the AFCEE/Environmental Restoration Base Realignment and
Closure team chief and as Contracting Officer's Representative. Mr. Joe Dunkle serves as the
AFCEE/Environmental Restoration Division team chief.

The principal FPM personnel include Dr. Kevin J. Phillips, P.E., Program Manager, Mr. Gaby A.
Atik, P.E., Project Manager, and Mr. Thomas P. Doriski. Mr. Doriski will also act as Health and
Safety Officer. Additional personnel will be selected from FPM staff as needed. Dr. Atul
Salhotra of RAM Group will be the principal risk assessor.
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1.0 INTRODUCTION

1.1 OBJECTIVE

The Health and Safety Plan (HSP) establishes guidelines for health and safety practices and
personal protection of Fanning Phillips and Molnar (FPM) persormel, subcontractors, and
authorized visitors during field investigations at the Naval Air Station (NAS) Fort Worth, Joint
Reserve Base (JRB), formerly Carswell Air Force Base (AFB) Texas.

The objective of this plan is to provide a mechanism for the establishment of safe working
conditions during field activities. Although it is impossible to eliminate all risks, strict adherence
to this plan by all personnel should aid in minimizing incidents and accidents by promoting safe
working practices. This document is subject to modification, as warranted, if changes in
activities and/or procedures are encountered.

1.2 SCOPE

This HSP prescribes basic procedures and minimum equipment requirements for worker
protection for personnel, subcontractors and authorized visitors who enter the work areas. Each
subcontractor is responsible for the health and safety of their employees and for compliance with
applicable regulations and the content of this HSP.

Work conditions can change as operations progress; therefore the Project Manager (PM) will
provide written addenda to this HSP when changes warrant. No changes to the plan will be
implemented without prior approval of the PM or his authorized representative.

1.3 REFERENCES

This HSP complies with applicable Occupational Safety and Health Administration (OSHA) and
U.S. Environmental Protection Agency (EPA) regulations. This plan follows the guidelines
established in the following documents:

• Standard Operating Safety Guidelines (Office of Solid Waste and Emergency Response,
1988)

• Occupational Safety and Health Guidance Manual for Hazardous Waste Site Activities
(National Institute of Occupational Safety and Health [NIOSH] 85-115)

• Title 29 of the Code of Federal Regulations (CFR), Part 1910.120 (U.S. Department of
Labor/OSHA).
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2.0 BACKGROUND

2.1 LOCATION AND DESCRIPTION

Carswell AFB is located in north-central Texas in Tarrant County, 8 miles west of downtown
Forth Worth (Figure 2-1). The base property, totaling 2,555 acres, consists of the main base and
two, noncontiguous parcels. The main base comprises 2,264 acres and is bordered by Lake
Worth to the north, the West Fork of the Trinity River and Westworth Village to the east, Forth
Worth to the northeast and southeast, White Settlement to the west and southwest, and Air Force
Plant 4 to the west. The area surrounding Carswell AFB is mostly suburban, including the
residential areas of the cities of Forth Worth, Westworth Village, and White Settlement.

2.2 HISTORY

Carswell AFB, now known as NAS Fort Worth JRB, was established in 1942 Since the
beginning of industrial operation, in 1942, wastes have been generated and disposed at Carswell
AFB Major industnal operations include maintenance ofjet engines, aerospace ground
equipment, fuel systems, weapon systems, pneumatic systems; maintenance of general and
special purpose vehicles; aircraft corrosion control; and non-destructive inspection activities.
The generated wastes are primarily oils, lubricants, recoverable fuels, spent solvents and
cleaners.

In 1984, the Installation Restoration Program (tRY) was initiated at Carswell APR. Since then,
Air Force IRP studies have been conducted by several contractors and have focused on the
identification and characterization of waste disposal areas and solid waste management units
(SWMIJ). Twenty of these sites have undergone investigation and/or remedial action and
require closure. Under this current project in pursuit of closure for these sites, data may be
collected which may include geological, geophysical, and geotechnical investigations,
hydrogeological studies, and the collection, testing, and analysis of contaminants present in soil
and water. -

A description of the Carswell AFR sites under 1niestigatibn is presented in Section 2.0 of the
Work Plan. Please refer to this section for the site description information and contaminant
history.

2.3 PROJECT ACTIVITIES

Planned or potential activities taking place during this project:
• Soil borings/Geoprobe
• Excavations
• Monitoring Well Installation
• Land Surveys
• Soil Sampling
• Groundwater Sampling Surface
• Water and Sediment Sampling
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3.0 ORGANIZATION

3.1 KEY PERSONNEL AND RESPONSIBILITIES

Title Name

Program Manager Dr. Kevin Phillips, P.E.

Project Manager Gaby A. Atik, P.E.

Site Manager/Site Safety Officer Anne Le

Health and Safety Officer Thomas Doriski, P.G.

The Program Manager is responsible for ensuring that all work is performed in compliance with
the Air Force Center for Environmental Excellence (AFCEE) contract and that all work is
performed to the satisfaction of AFCEE personnel.

The PM will be the primaiy point of contact between AFCEE and the Contractor. The PM has

primary responsibility for plan development, plan implementation, and report production,
including data assessment. The PM has the authority to initiate corrective actions on any level
of the work subject to Program Manager appfoval.

The Site Safety Officer (SSO) is responsible for ensuring that the day-to-day operations at the
site are conducted in accordance with the HSP. The SSO has the authority to stop operations if
actions or conditions at the site are judged unsafe or do not comply with the requirements of the
HSP. Any deviations from the health and safety protocol require documentation by the SSO and
shall be reported to the PM. I

The Heath and Safety Officer ([ISO) is responsible for enforcing the company health and safety
program. The HSO performs audits at project sites to ensure health and safety guidelines are
being followed. The USO has the aüthbdty i6itd operations if actions or conditions at the site
are judged unsafe or do not comply with the requirements of the HSP. The HSO can arrange for
medical examination of employees if the I-ISO suspects that they may have been exposed to
hazardous chemicals and the HSO reports all incidents to the EPA.
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3.2 EMERGENCY TELEPHONE NUMBERS

Table 3-1. Emergency Contacts and Telephone Numbers

Contact Telephone Number

Anne Le (210)-524-7737

Thomas Doriski (210)-524-7737

Gaby A. Atik (516)-737-6200

AFCEE (Charles Pringle) (210}-536-4477

AFBCA (Alvin Brown) (817) 731-8973, ext. 10

Fire Department 911

Emergency Medical Service 911

Medical Plaza Hospital (817)- 336-2100

National Spill Response Center 1-800-424-8802

Chemtrec 1-800-424-9300
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4.0 HAZARD ANALYSIS

This section describes the risks and hazards asociated with the field investigations at Carswell
AFB. The anticipated hazards include chemical and physical hazards.

4.1 CHEMICAL HAZARDS

4.1.1 Sampling and Equipment Decbntámiñãtion Chemicals

Products containing hazardous chemicals may be used during the sampling of soil and
groundwater, primarily cleaning agents used to decontaminate sampling equipment. For all
chemicals brought on site for use at the former Carswell AFB, a material safety data sheet
(MSDS) will be obtained and placed in a binder which will be maintained at the job site for
employee access. Appropriate Personal Protective Equipment (PPE) must be worn when
handling hazardous chemicals. The specific level of PPE required will be governed by the
chemicals used.

4.1.2 Petroleum Hydrocarbons and Chlorinated Hydrocarbons

Table 4-1 lists the exposure limits and health hazards of the compounds that potentially exist at
the sites that will be investigated at Carswell AFB. The Recommended Exposure Limits (REL),
Permissible Exposure Limit (PEL) and Threshold Limit Value IThV) for hazardous substances
are all time-weighted average concentrations for a 40-hour work week. These values were
developed by different institutions to recommend workplace exposure limits to reduce or
eliminate adverse health effects and accidental injuries. The ceiling value for these exposure
limits must not be exceeded at any time or potential adverse health symptoms such as the ones
presented in the Table 4-1 will likely occur. Immediately dangerous to life and health (IDLH
concentrations as defined by NIOSH, represent the maximum concentration from which, in the
event of a respirator failure, one could escape within 30 minutes without experiencing any
impairing or irreversible health effects.

4.1.3 Explosion Hazard Action Levels

Monitoring of atmospheric conditions is necessary to identify and quantify airborne
contaminants in order to determine the level of protection needed and if necessary, to evacuate
an area. Planned field investigations that require air monitoring are intrusive activities such as
excavation of contaminated soils and characterization, verification, or confirmation of soil and
groundwater contamination levels by soil sampling and well drilling. However, air monitoring
may include any changes in site conditions or work activities that could affect worker safety.

The explosivity action level is 20 percent (20%) of the Lower Explosive Limit (LEL). The LEL
of a substance is the minimum concentration of gas or vapor in air below which the substance
will not burn when exposed to a source of ignition. The Combustible Gas Indicator (CUD meter
must be set to sound at the action level. Refer to Section 9.0 for calibration guidelines. When
CUT measurements indicate the presence of combustible gas or vapor levels which meet or
exceed the explosivity level, the following actions must be taken:
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1. Extinguish all possible ignition sources and shut down all powered equipment.

2. Evacuate personnel to at least 100 feet from the work area.

3. ContacttheSSO.

4. After waiting 15 minutes for vapors to dissipate, the SSO may use the CGJ to cautiously and
with prudence, approach the worksite to determine the extent and concentration of vapor
emissions.

5. Workers shall not be allowed back into the work area so long as the CGI readings exceed
explosivity levels. Workers shall not enter the work area until the cause of the emission has
been determined and the source abated.

6. The PMJSSO shall prepare an incident report and submit to the HSO.

Site conditions and thus atmospheric chemical conditions may change following initial
characterization. For this reason, monitoring should be repeated periodically, and at the
discretion of the SSO, especially when:

• Work begins on a different portion of the site.
• Different contaminants are being handled.
• A markedly different type of operation is initiated.
• Workers are handling leaking drums or working in areas with obvious liquid

contamination.

Explosivity monitoring with the detector should be set at a location near and downwind of the
probable source of emission.

4.1.4 Possible Exposure Routes

During site activities field personnel may be exposed to petroleum and solvent contaminated soil
and groundwater in addition to free product (gasoline/aviation fuel) measured from the existing
monitoring wells. The exposure routes possible during the site work consist of dermal contact
and incidental ingestion. Inhalation, although not anticipated, of volatile organics is another
exposure route.
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Table 4-I. Exposure Limits for Possible Hazardous Compounds Existing on Site

Contaminant

PEL,
REL,

or TLV IDLH Symptoms and Effects of Exposure

Benzene I ppm 3,000Ca
Irritated eyes, nose, respiratory system; giddy; headache, nausea,
staggered gait; fatigue, anorexia, lags; dermatitis; bone marrow
depression; [carcinogen]

Chlorobenzene 10 ppm 2,400 Irritated eyes, skin, nose; drowsiness, incoordination

Arsenic
0.01

mglm3
100Ca

Ulceration of nasal septum, dermatitis, UI disturbance, peripheral
neuropathy, respiratory irritation, hyper pigmentation of skin,
[carcinogen]

Dioxins/Furans NL NLCa Potential human carcinogen

Petrachloroethene
(PCE)

25 ppm 500Ca
Irritable eyes, nose, throat; nausea; flush face, neck; vertical,
dizziness, incoordination; head, somnolence; skin erythema; liver
damage; [carcinogen]

Vinyl Chloride I ppm Ca Weak; abdominal pain, Gastrointestinal bleeding, hepatopoietic,
pallor or cyanosis of extremities; [carcinogen]

Chromium
(Limits as Cr III) 0.5 mg/rn3 NE Sensitization, dermatitis

Dichloroethane
(Limit as 1 ,2-DCA)

10 ppm 1

Central Nervous System depression; nausea, vomit; dermatitis;
irritable eyes, corneal opacity; [carcinogen]

Xylene 100 ppm 1,000
Dizziness, excitement, drowsiness, incoordination, staggering gait;
irritable eyes, nose, throat; corneal vacuolization; anorexia, nausea,
vomit, abdominal pain, dermatitis

Dieldrin
0.25

mg/m3
450Ca

Head, dermatitis, dizziness; nausea, vomit, malaise, sweat; limb
jerks; tonic convulsion; coma; [carcinogen]

Note 1: Appropriate value of PEL, TLV, or RELuseL
Note 2: 1DLH are same units as PEL for each contaminant. -
Note 3: Symptoms and effects source is "NIOSH Pocket Guide to Chemical Hazards," June 1990.

Ca = Carcinogen ppm = parts permifflon mg/m3 milligram per cubic meter
NA =Not applicable PEL = Permissible exposure limit IDLH = Immediately dangerous to life and health
NE =Not established REL = Recommended exposure limit TLV = Threshold Limit Value
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4.2 PHYSICAL HAZARDS

Table 4-2. Physical Hatards and Controls

Hazard Engineering or Administrative Controls

Flying debris/objects Provide shielding and PPE.

Noise >85 decibels (dB)
(A-weighted)

Noise protection if conversations have to be shouted at a
distance of 3 feet (ft.).

Steep terrain/unstable surface Brace and shore equipment or move location.

Build-up explosive gases Provide 20-lb A, B, C fire extinguisher & ventilation.

Suspended loads Work not permitted under suspended loads.

Moving vehicles
Backup alarm required for heavy equipment. Observer
remains in contact with operator and signals safe backup.
Personnel to remain outside of turning radius.

Slip, trip, fall hazards due to
muddy work areas

Personnel to wear boots with good tread. Use wood pallets
or similar devices in muddy work areas if necessary.

Back injury Use proper lifting techniques, or provide mechanical lifting
aides.

Protruding objects Flag visible objects.

Build-up of static electricity
No spark sources within 50 ft. of an excavation, heavy

equipment, or underground storage tank (1.1ST) removal.
Ground as appropriate.

Gas cylinders
Make certain gas cylinders are properly anchored and

chained. Keep cylinders away from ignition sources.

High pressure hose rupture
Check to see that fitting and pressurized lines are in good
condition before using.

Electrical shock
Make certain 3rd wire is properly grounded. Do not tamper
with electrical wiring unless qualified to do so.

Overhead electrical wires

Heavy equipment (e.g. drill rig) to remain at least the height
of the mast plus 15 ft. from overhead powerline for
powerlines of 50 KiloVolt (KV) or less. For each KV>50
increase distance J/2 foot.

Buried utilities, drums, tanks,
and underground structures

Locate buried utilities, drums, tanks, etc., before digging or
drilling and mark locations. No work is to be performed

without_a digging permit_issued_by_the_AFB.

Confined space entry
NOT ALLOWED UNDER THIS PLAN. Permit and

specific safety plan required.
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4.2.1 Heat and Cold Stress

Table 4-3 Heat and Cold Stress Symptoms and Treatment

Heat or Cold Stress Symptoms Treatment

Heat Stroke
Red, hot, dry skin; dizziness;
conffision; rapid breathing and
pulse; high body temperature.

Cool victim rapidly by soaking in
cool (not cold) water. Get medical
attention immediately!

Heat Exhaustion

Pale, clammy, moist skin;
profuse sweating; weakness;
normal temperature; headache;
dizzy; vomiting; heat cramps

Remove victim to a cool, air-
conditioned place. Loosen clothing,
place head in low position. Have
victim drink cool (not cold) water.

Heat Cramps
Muscular pains and spasms in
the legs and abdomen

Restore electrolytes to the body, rest
in a cool place.

Frostbite
Blanched, white, waxy skin, but
tissue resilient; tissue cold and
pale.

Remove victim to a warm place.
Warm injured area quickly in warm
(not hot) water. Have victim drink
warm fluids-not coffee or alcohol.
Do not break any blisters. Elevate
the injured area and get medical
attention.

Hypothermia

Shivering, apathy, sleepiness;
rapid drop in body temperature;
glassy stare; slow pulse; slow
respiration

Remove victim to a warm place.
Have victim drink warm fluids-not
coffee or alcohol. Get medical
attention.
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4.2.1.1 Guidelines For Working in Extreme Temperature

As a minimum for each 2-hour period worked, a 1 5minute rest period is required. A work-rest
cycle shall be implemented at any time that heat stress or cold stress poses a threat. As a
minimum rate of consumption for liquids when the temperature is greater than 90°F, drink 8
ounces of cool water before beginning work and 4 more ounces during breaks. Workers also
should try to take seated breaks in shaded areas during hot working conditions and may wear
cooling vests to keep the core body temperature down. A resting radial (wrist) pulse may be
taken at the beginning of the day and at the rest period to determine if pulse is over 110 beats per
minute. If pulse exceeds this criteria, reduce work load and or shorten the work cycle to reduce
the pulse rate to under 100. In cold stress conditions, breaks will be taken in heated areas, with
warm liquid ingested.

4.2.1.2 Dehydration
Dehydration occurs any time the body loses more fluids than it intakes. Because many field
tasks are labor intensive and may require the use of PPE, there is a risk of dehydration. If
dehydration is allowed to progress without treatment it can contribute to heat stress and be
potentially life-threatening. Symptoms of dehydration include thirst, dry mouth, weakness, or a
tired feeling. Dehydration can generally be avoided by frequently drinking fluids during work
activities. Breaks should be taken according to the work rest intervals provided in section 4.2.1.1
and sufficient water consumed during these breaks. If dehydration symptoms are experienced,
personnel will rest in a cool spot and drink plenty of water until the symptoms are eliminated.

4.3 BIOLOGICAL HAZARDS

The potential for biological hazards at Carswell AFB exists, therefore all field personnel shall be
made aware of potential hazards common to the Texas area and care will be taken to avoid such
hazards.

4.3.1 Snakes

Snakes do not usually attack unless they are disturbed (e.g., stepped on) or if they are threatened.
Local signs immediately after a snake bite range from hardly noticeable to very marked (i.e.,
intense pain and a hard, swollen area). More serious signs, such as drowsiness or anxiety,
weakened or rapid pulse rate, respiratory difficulty, vertigo, faintness, and vomiting may develop
within a few hours, but may take as long as two days.

Field personnel shall wear proper foot and leg protection (high leather or thick rubber boots with
heavy long canvas pants/snake chaps) tucked in if they know they will be working in an area
suspected of having snakes. If a person is bitten, he or she will be transported to the nearest
emergency medical center. DO NOT attempt to apply a tourniquet, or employ the "cut and suck"
method of treatment. It is important that the bitten person does not make any unnecessary
movements. The part of the body where the bite has occurred must be immobilized, and the
affected area kept below the heart. If possible, kill the snake, and bring it to the medical center
(or give a good description of the snake), so that a specific antivenom may be administered.
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4.3.2 Insects

Problems associated with ticks and chiggers may be encountered during field investigations. The
use of personal protective equipment will offer some protection, but frequent use of insect
repellent and wearing of light-colored clothing is recommended. Close attention to one's skin
and scalp helps detect ticks and chiggers at an early stage, and individuals should search
themselves thoroughly for insects during breaks and at the end of the day. Insect repellent
should not be applied on skin areas that will direótly contact sampling media.

Removal of a tick may be accomplished by using tweezers to gently pull the tick away from the
skin. The bite area should be cleansed and treated with an antiseptic. If possible, save the tick in
a closed container; if illness develops, identification may expedite treatment. Seek medical
attention if skin rash, muscle aches, or flu-like symptoms appear.

4.3.3 Poisonous Plants

Poison Ivy (i.e., Poison Oak and Poison Sumac) may be present in the work area. These plants
have compound leaves, with three leaflets. The poison is transmitted by sap from anywhere on
the plant. Symptoms of poisoning are severe skin rash with blisters, swelling, itching, and
burning. Prevention practices include wearing proper work clothing that covers the skin and
prevents direct contact with the plants or trees. If skin does become contaminated and infection
occurs, symptoms may be treated with topical lotions (e.g., calamine lotion). Contaminated
clothing should be laundered separately prior to the next wearing.

4.4 OTHER HAZARDS

4.4.1 Noise Hazards

The 550 will monitor noise levels with a Realistic hand-held sound level meter or equivalent in
areas where there are extreme noise conditions (e.g., near taxiways, industrial machinery,
automobile traffic, etc.). Noise levels will be monitored in decibels (dBs) in the A-weighted,
slow-response mode. Noise level readings the 29 CFR 1910.95 permissible noise
exposure limits will require hearing protection (Table 4-2).

Table 4-4. Permissible Noise Exposure

Duration Per Day
(Hours)

Sound Level (dBA)
Slow Response

8 90
6 92
4 95
3 97
2 100
1 102

0.5 105
Note Standards derived from 29 CFR 1910.95
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When the daily noise exposure is composed of two or more periods of noise exposure of
different levels, their combined effect should be considered, rather than the individual effect of
each. If the sum of the following fractions: C1/T1 + C21f2 +...+C/f,, exceeds unity, then, the
mixed exposure should be considered to exceed the limit value. C,, indicates the total time of
exposure at a specified noise level, and T indicates the total time of exposure permitted at that
level. Exposure to impulsive or impact noise should not exceed 140 dB peak sound pressure
level.

Hearing protection will be available to all site personnel. The hearing protection will consist of
foam, expansion-fit ear plugs (or other approved hearing protection) with an Environmental
Protection Agency noise reduction rating of at least 29 dB. Hearing protection must alleviate
worker exposure to noise to an eight-hour time-weighted average of 85 dB or below. In the
event that the hearing protection is inadequate, work will cease until a higher level of hearing
protection can be incorporated.

4.4.2 Potential Electrical Hazards

Potential electrical hazards consist mainly of underground power lines. Underground potential
electrical hazards will be minimized by having a utility markout performed for each site. A
digging permit, issued by the Base, will be required at each location after review of the sampling
locations and Base utility plans by the Base engineer. In addition to Base clearance, clearance
from utility companies will be obtained, where applicable.

4.5 MATERIAL SAFETY DATA SHEET

Material Safety Data Sheets (MSDSs) are required for all chemicals used in the work areas. The
MSDS will be placed in a three ring binder along with the HSP and kept with the SSO. All field
personnel are responsible for familiarizing themselves with the MSDSs.
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5.0 SITE WORKER TRAINING

5.1 OSHA STATUS OF EACH WORKER

All personnel who will conduct field activities at Carswell AFB will be required to have
successfiully completed the Hazardous Waste Site Worker training required by 29 Code of
Federal Regulations (CFR) 1910.120. This consists of 40 hours of classroom instruction, 3 days
of field experience, and medical surveillance as described in Section 7.0. Annual training and
refresher courses are also required and consists of 8 hours of classroom instruction review of
such topics as toxicology, respiratory protection, and site decontamination controls.

5.2 SITE WORKER TRAINING INFORMATION

All personnel conducting activities on site will comply with health and safety protocols. A copy
of the HSP will be provided for all site personnel for review. Prior to entering the work site,
workers will sign the Plan Acceptance Form presented in Appendix A.

5.3 SCHEDULE FOR PRE-ENTRY BRIEFING

A field activities meeting with all project personnel will be conducted on a daily basis prior to
commencement of field operations. Health and safety issues will be addressed each day as a
component of this meeting. Procedural deficiencies will be identified and corrective measures
will be implemented. The following elements have been listed to provide a guideline for
discussion:

- -

• Review of planned activities for the day,
• Potential chemical hazards at the site,
• Levels of protection required,
• Emergency and evacuation procedures
• Decontamination procedures
• Communications
• Field team responsibilities
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6.0 PERSONNEL PROTECTION

6.1 PERSONAL PROTECTIVE EQUIPMENT REQUIREMENTS

The anticipated levels of PPE required for performance of field investigations at the former
Carswell AFB are Levels C and D. The following paragraphs outlines these levels of protection,
the equipment required at each level, and the rationale for choosing between PPE levels.

6.1.1 Level A PPE

Level A protection provides the highest level of respiratory, skin, and eye protection. It should
be used when the chemical substance has been identified and requires the highest level of
protection or the site operations and work functions involve a high potential for splash,
immersion, or exposure to unexpected vapors, gases, or particulates that are harmful to the body.
Personal equipment requirements for Level A include:

• Full-facepiece Self Contained Breathing Apparatus (SCBA)
• Fully encapsulating, chemical resistant suit
• Inner and outer chemical resistant gloves
• Chemical resistant safety boots/shoes
• Two-way communication
• Hard hat

6.1.2 Level B PPE

Level B protection provides the same level of respiratory protection but less skin protection than
Level A. It is the minimum level recommended for initial site entries until the hazards have been
further identified. It should be used when the type and atmospheric concentrations of substances
have been identified and require a high level of respiratory protection, but less skin protection.
This involves atmospheres with IDLH concentrations of specific substances that do not represent
a severe skin hazard or chemicals harmful I(L skin or capable of being absorbed through the intact
skin. Personal equipment requirements for Level B include:

• Full-face piece SCBA
• Chemical resistant clothing
• Inner and outer chemical resistant gloves
• Chemical resistant safety boots/shoes
• Two-way communication
• Hardhat

6.1.3 Level C PPE

Level C protection provides the same skin protection as Level B, but a lower level of respiratory
protection. It should be used when the atmospheric contaminants, liquid splashes, or other direct
contact will not adversely affect any exposed skin or the type of air contaminants have been
identified and concentrations measured. Personal equipment requirements for Level C include:
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• Full face-piece, air purifying, canister-equipped respirator
• Chemical resistant clothing
• Inner and outer chemical-resistant gloves
• Hardhat
• Two-way communications

6.1.4 Level D PPE

Level D protection provides no respiratory protection and minimal skin protection. It should be
used when the atmosphere contains no known hazard and work preclude splashes, immersion or
the potential for unexpected inhalation of or contact with hazardous levels of any chemicals.
Personal equipment requirements for Level D include:

• Hard hat if head hazard exists (and if necessary, splash shield),
• Goggles or safety glasses,
• Safety boots/shoes
• Gloves
• Coveralls or work clothes

6.2 REASONS TO UPGRADE OR DOWNGRADE LEVEL OF PROTECTION

Upgrade:
• Request of individual performing task.
• Occurrence or likely occurrence of gas or vapor emission.
• Known or suspected presence of dermal hazards.
• Instrument action levels exceeded.
• Change in work task that will increase contact or potential contact with hazardous

materials.

Downgrade:
• New information indicating that situation is less hazardous than originally thought.
• Change in site conditions that decrease the hazard.
• Change in work task that will reduce contact with hazardous materials.
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7.0 MEDICAL SURVEILLANCE

7.1 GENERAL DESCRIPTION OF PROGRAM

Personnel required to perform work on site at Carswell AFB must participate in an Occupational
Medical Program. The Occupational Medial Program consists of a baseline medical
examination, special examinations, annual examinations, and a termination examination. The
medical monitoring program is designed to establish a baseline determination of health against
which any fUture changes can be measured. It is also a method to identify any existing
conditions or illnesses that could be preclusive of or detrimental to job performance, and allow
for recognition of abnormalities so that any necessary corrective measures may be taken.

All personnel participating in field activities (including subcontractor employees) are required to
provide proof of participation in a medical monitoring program that is in compliance with 29
CFR 1910.120 standards. The medical examination must prove that subcontractor employees are
certified as capable of working with hazardous substances and wearing a negative pressure
respirator. This proof must be provided to the PM/SSO and will be kept on file at the site until
work activities are completed.

7.2 MEDICAL EXAMINATION REQUIREMENTS

The baseline, annual, and termination examinations will include the following:

• Medical and occupational history questionnaire
• Physical examination by physician
• Vital statistics such as height, weight, blood pressure and pulse rate
• X-Ray of chest
• Electrocardiogram
• Pulmonary function testing
• Vision screening
• Hearing screening
• Blood chemistry analysis
• Urinalysis
• Differential blood count
• Additional parameters at the discretion of thefl occupational physician

Special examinations will be conducted if an employee believes that she or he may have been
exposed to a hazardous substance. The employee will report to her or his health and safety
officer. The health and safety officer will contact the occupational medicine consultant and
arrange for a more thorough examination.

7.2 SITE SPECIFIC REQUIREMENTS

No additional site specific medical surveillance is anticipated for the work to be performed at the
Carswell AFB. In the event of an exposure, a special examination will be given to define the
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extent of exposure. In addition, an Incident Report (Appendix A) will be immediately filed with
the HSO. A copy of the report will also be filed with the PM and the Program Manager.
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8.0 MONITORING REQUIREMENTS

8.1 AIR MONITORING SPECIFICATION

A list of air monitoring specifications for different tasks is presented in Table 8-1.

Table 8-1. Air Monitoring Specifications for Different Tasks

Instrument Tasks Action Levels Frequency Calibration

ND; 1-INu w/10.2
eV probe, or
equivalent or
FID, OVA12S

Well inventory/inspection

Water level measurements

Groundwater sampling

Well installation

Soil and sediment sampling

0-5 ppm Level 13

>5 ppm Stop work and re-
evaluate, may require
Level Cot 13

Initial when opening well
and periodically
throughout task

Daily

Colorimetric tube:

Vinyl chloride

Draeger tube "vinyl
chloride 0.5/a"

(0.25 -6 ppm), or
equivalent

At locations where vinyl
chloride is known or
suspected to be present, and
there is a potential for

exposure

Well inventory

Water level measurements

Groundwater sampling

Soil and Sediment sampling

0<0.5 ppm Level D or C
(depending on PID/FID

readings)

0.5 ppm Provide controls (i C.
ventilation) to reduce
levels; Level B required

Initially and periodically
thereafter

Not applicable

Colorimetric tube:

Benzene

Draeger tube
"benzene 0,5/C

(0.5 - IC ppm), or
equivalent

At locations where benzene
is known or suspected to be
present, and there is a

potential for exPosure

Well inventory

Water level measurements

Groundwater sampling

Soil and sediment sampling

0<0.5 ppm l,cvcl D or C
(depending on PID/FID

readings)

05-1.0 ppm Provide controls (i e -
ventilation) to reduce
levels, Level C required

>1.0 ppm Provide controls (i.e.,
ventilation) to reduce
levels; Level B required

Initially and periodically
thereafter

Not applicable

Hydrogen sulfide:

ISC 1-15265, or

equivalent

At locations where
hydrogen sulfide is known
or suspected to be present,
and there is a potential for

exposure

0-5 ppm Level D

5-10 ppm Level D — Provide
controls to reduce levels

>10 ppm Stop work and re-
evaluate; Level B

required

Continuously Daily

CGI: MSA 260, or
equivalent

Drilling and excavation
activities

0-10% LEL No explosion hazard

10-20% LEL Potential explosion
hazard

<20% LEL Explosion hazard;
evacuate or vent

Initial and 5-feet intervals Daily

Dust: Visible Tasks where dust is a

potential
No visible dust Level D

Visible dust Level C

Continuously Not applicable

Action levels are for breathing zone readings, above background.
Where control measures are used (i.e., industrial fan) collect breathing zone measurements to ensure effectiveness of controls. Increased levels of
protection may not be required when controls measures effectively reduce breathing zone concentrations to levels below action levels,
PID-Photoionization Detector FID-Flame Ionization Detector LEL-Lower explosive limit
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Monitoring with the photoionization detector (P0) or equivalent shall be conducted prior to
sampling and when there is potential for atmospheric change within the work area. Monitoring
will be initiated at any potential source emissions, then moved to the worker's breathing zone if
positive indications are observed at the source. Monitoring with the CCII shall be conducted
within the boreholes and the headspace of samples to detect potential flammable conditions.

8.1 INSTRUMENT CALIBRATION SPECIFICATION

All monitoring instrumentation used on-site will be calibrated and maintained in accordance with
the manufacturer's recommendations. On a daily basis, before site work is to begin, background
readings will be obtained for instruments that will be used for the fieldwork and recorded in the
field log book or calibration log book. To obtain a background reading, the instrument is
operated in a clean environment. The indication observed on the meter is considered the initial
or background level. From this background level, the appropriate action level, as described in
Table 8-1, will be observed. Calibration specifications for a list of monitoring instrumentation is
presented in Table 8-2. Also included in the table are the calibration gases for the instrument and
the typical calibration method.

Table 8-2. Instrument Calibration Specification

Instrument
f

Gas Span
Readinf

Method

PlO: HNu, 10.2 eV probe 100 ppm isobulylene 5.0 2.0 100 ppm 1.5 Urn regulator

T-tubing

0.25 l/m regulator

direct tubing

PID: OVM, 10.6 eV lamp IOU ppm isobutylene N/A IOU ppm 1.5 I/rn regulator

T-tubing

PlO: OVA-128 100 ppm methane 3.0 1.5 100 ppm 1.5 tIm regulator

T-tubing

H2S: IsC 11S265 10 ppm hydrogen sulfide NA 10 ppm 1.5 I/rn regulator with
cal. cup

CGI: 50/50 blend of methane
and carbon dioxide and
5/96 blend of oxygen and
carbon dioxide

NA NA 1/4 inch T-tubing
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9.0 SITE CONTROL

The activities required during responses to incidents involving hazardous substances may
contribute to the unwanted movement of contaminants from the site to uncontaminated areas.
Response personnel and equipment may become contaminated and transfer the material into
clean areas. Material may become airborne because of its volatility. To minimize the transfer of
hazardous substances from the site, contamination control procedures are needed Two general
methods are used: establishing site work zones arid implementing standard work procedures.

9.1 WORK ZONES

One method of preventing or reducing the migration of contaminants is to delineate zones on the
site in which prescribed operations occur. Movement of personnel and equipment between zones
and onto the site itself would be limited by access control points. Three contiguous zones are
recommended.

Zone I: Exclusion Zone
Zone 2: Contamination Reduction Zone
Zone 3: Support Zone

9.1.1 Zone 1: Exclusion Zone

The Exclusion Zone, the innermost of three areas, is the zone in which contamination does or
could occur. All people entering the Exclusion Zone must wear prescribed levels of protection.
An entry and exit check point must be established at the periphery of the Exclusion Zone to
regulate the flow of personnel and equipment into and out of the zone and to verify that the
procedures established to enter and exit are followed. The outer boundary of Zone 1, the
Hotline, is initially established by visually surveying the immediate environs of the incident and
determining where the hazardous substances involved are located; where any drainage, leachate,
or spilled material may be present; and whether thi5TdThèólorations are visible. Guidance in
determining the boundaries i iTso próvidëdFTdiTi from the ihitial site survey indicating the
presence of organic or inorganic vapors/gases ofpàrticulates in the air, combustible gases, and
radiation or by the results of water arid SOil iàn7ilTrij

Additional factors that should be considered include the distances needed to prevent fire or an
explosion from affecting personnel outside the zone, the physical area necessary to conduct site
operations, and the potential for contaminants to be blown from the area. Once the Hotline has
been determined, it should be physically seciirëd,Téiiid, or well-defined by landmarks. During
subsequent site operations, the boundary may be modified and adjusted as more information
becomes available.
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9.1.2 Zone 2: Contamination Reduction Zone

Between the Exclusion Zone and the Support Zone is the Contamination Reduction Zone, which
provides a transition between contaminated and clean zones. Zone 2 serves as a buffer to further
reduce the probability of the clean zone becoming contaminated or being affected by other
existing hazards. It provides additional assurance that the physical transfer of contaminating
substance on people or equipment or in the air is limited through a combination of
decontamination, distance between the Exclusion and Support Zones, air dilution, zone
restrictions, and work functions.

Initially the Contamination Reduction Zone is considered to be a noncontaminated area. At the
boundary between the Exclusion and Contamination Reduction Zones, Contamination Reduction
Corridors (decontamination stations) are established: one for personnel and one for heavy
equipment. Depending on the size of the operation, more than two corridors may be necessary.
Exit from the Exclusion Zone is through a Contamination Reduction Corridor. As operations
proceed, the area around the decontamination station may become contaminated, but to a much
lesser degree than the Exclusion Zone. On a relative basis, the amount of contaminants should
decrease from the Hotline to the Support Zone as a result of the distance involved and the
decontamination procedures used.

The boundary between the Support Zone and the Contamination Reduction Zone, the
Contamination Control Line, separates the possible low contamination area from the clean
Support Zone. Access to the Contamination Reduction Zone from the Support Zone is through a
control point. Personnel entering there would wear the prescribed PPE, if required, for working
in the Contamination Reduction Zone. Entering the Support Zone requires removal of any
protective equipment worn in the Contamination Reduction Zone.

9.1.3 Zone 3: Support Zone

The Support Zone, the outermost part of the site, is considered a noncontaminated or clean area.
Support equipment (command post, equipment trailer, etc.) is located in the zone; vehicular
traffic is restricted to authorized response personnel. Because normal work clothes are
appropriate within the zone, potentially contaminated personnel clothing, equipment, and
samples are not permitted but are left in the Contamination Reduction zone until they have been
decontaminated.

The location of the command post and other support facilities in the Support Zone depends on a
number of factors, including those listed below.

• Accessibility- topography, open space available, locations of highways and railroad
tracks, or other limitations.

• Wind direction- preferably the support facilities should be located upwind of the
Exclusion Zone; however, shifts in wind direction and other conditions may be such that
an ideal location based on wind direction alone does not exist.
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• Resources- adequate roads, power lines, water, and shelter.

9.2 SAFE WORK PRACTICES
• Provide ventilation (i.e., industrial fan) at locations where vinyl chloride and/or benzene

are suspect or known to be present. Monitor as specified in Section 9.0.
• No spark sources within exclusion or decontamination zones.
• Avoid visibly contaminated areas.
• No eating, drinking, gum chewing, tobacco chewing, or smoking, etc., in contaminated

areas, or in the exclusion and decontamination zones.
• 550 to establish areas for eating, drinking, smoking.
• No contact lenses in exclusion or decontamination zones.
• No facial hair that would interfere with respirator fit if Level C or B is anticipated.
• Site work will be performed during daylight hours whenever possible. Any work

conducted during hours of darkness will require enough illumination intensity "to read a
newspaper without difficulty."

• Practice good "housekeeping". All work areas must be kept free of clutter.
• Areas must be designated for chemical storage. Acids, bases, and flammables shall be

stored separately. Storage areas must be labeled to indicate the contents of the storage
area.

9.3 SITE CONTROL MEASURES

• SSO to conduct site safety briefing (see below) before starting field activities, or as tasks
and site conditions change.

• 550 records safety briefing attendance in logbook, and documents topics discussed.
• Post OSHA job site poster in a central and conspicuous location at the site.
• Determine wind direction.
• Establish work zones: support, decontamination, and exclusion zones, and delineate

work zones with flagging or cones as appropriate. Support zone is upwind of exclusion
zone.

• Establish decontamination procedures, including respirator decontamination procedures,
and test.

• Utilize access control at the entry and exit from each work zone.
• Chemicals to be stored in properly labeled containers.
• MSDSs are available for onsite chemicals to which employees are exposed.
• Establish onsite communications. These should consist of:

— line of sight/hand signals,
— air horn, and
— two-way radio or cellular phone if available.

• Establish emergency signals. For example:- grasping throat with hand - EMERGENCY-HELP ME
- grasping buddy wrist - LEAVE AREA NOW
- thumbs up - OK, UNDERSTOOD
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— two short blasts on air horn -ALL CLEAR
— continuous air horn - EMERGENCY-EVACUATE

• Establish offsite communications.
• Establish "buddy" system.
• Establish procedures for disposal of material generated onsite.
• Initial air monitoring conducted by SSO in appropriate level of protection.
• 550 to conduct periodic inspections of work practices to determine effectiveness of this

plan. Deficiencies to be noted, reported to 1150, and corrected.
• Site safety briefing topics: general discussion of health and safety plan; site specific

hazards; location of work zones; PPE requirements; equipment; special procedures;
emergencies.

9.4 THE BUDDY SYSTEM

All activities in contaminated or potentially contaminated areas will be conducted by pairing off
the site workers in groups of two (or three if necessary). Each person will be able to:

• Provide his or her partner with assistance,
• Observe his or her partner for signs of chemical or heat exposure,
• Periodically check the integrity of his or her partner's protective clothing, and
• Notify the HSO or others if emergency help is needed.

The buddy system will be instituted at the beginning of each work day. If new workers arrive on
site, a buddy will be chosen prior to the new worker entering the work zone.

9.5 SITE COMMUNICATIONS

Two sets of communication systems will be established at the site, internal communication
among personnel on-site, and external communication between on-site and off-site personnel.

Internal communication will be used to:
• Alert team members to emergencies,
• Provide safety information such as heat stress, protective clothing, etc.,
• Communicate changes in the work to be accomplished, and
• Maintain Site control.

Due to ambient noise, verbal communications may be difficult at times. The SSO will carry a
whistle (and compressed air horn if hearing protection is being worned) to signal site workers. A
single continuous whistle blast will be the signal to immediately evacuate the work zone through
the access control point. This signal will be discussed with all site workers prior to
commencement of work.

An external comnunication system between on-site and off-site personnel will be established to:
• Coordinate emergency response,
• Report to the Project Manager, and
• Maintain contact with essential off-site personnel.
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A field telephone will be available at all times in the SSOs vehicle. In addition, the nearest
stationary phone will be identified prior to the commencement of site operations aM this location
will be relayed to all site workers.
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10.0 DECONTAMINATION PROCEDURES

Decontamination is the process of removing or neutralizing contaminants that have accumulated
on personnel and equipment. It is critical to health and safety at hazardous waste sites.
Decontamination protects workers from hazardous substances that may contaminate and
eventually permeate the protective clothing, respiratory equipment, tools, vehicles, and other
equipment used on site; it protects all site personnel by minimizing the transfer of harmful
materials into clean areas; it helps prevent mixing of incompatible chemicals; and it protects the
community by preventing uncontrolled transportation of contaminants from the site. Table 10-1
is a general outline of the steps to take to decontaminate personnel at Level A, B, C, or D,
sample equipment and heavy equipment. Refer to the Field Sampling Plan for more detailed
procedures on decontaminating sampling equipment.

Table 10-1. General Decontamination Steps

Personnel Sample Equipment Heavy Equipment

step 1. Boot washlrinse step 1. Wash/rinse equipment step 1. Power wash

step 2. Glove wash/rinse step 2. Solvent rinse
equipment

step 2. Steam clean

step 3. Outer glove removal step 3. Solvent disposal
method: drummed and
disposed of at a suitable
location,

step 3. Water disposal
method: drummed and
disposed of at a suitable
location

step 4. Body suit removal

.

:

.

step 5. Inner glove removal
step 6. Respirator removal
step 7. Hand wash/rinse

step 8. Face wash/rinse

step 9. Shower ASAP

step 10. PPE disposal
method: drummed

step 11. Water disposal
method: drummed and
disposed of at a suitable
location.

Note: For Personnel Decontamination, follow the steps in the order they appear, skip those steps that do not apply to the level
of protection your are wearing.
ASAP: As Soon As Possible
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11.0 CONFINED SPACE ENTRY PROCEDURES

Confined space entry is not anticipated or permuted under this HSP. Confined space entry
requires a specific health and safety plan and a permit.
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12.0 EMERGENCY RESPONSE PLAN

12.1 EMERGENCY RECOGNITION

All personnel must read and be familiar with the Emergency Response Plan of the Health and
Safety Plan. Emergency telephone numbers and direction to the nearest medical facility are
presented in this plan. Figure 12-1 provide directions to the nearest hospital. Route to hospital
will be driven by on-site personnel once before commencement of field activities for
familiarization purposes.

Prior to initiation of work, the PM/SSO will conduct a meeting to review all aspects of
the HSP as well as review the emergency response procedures. Attendance at this
meeting is mandatory for all field personnel. It is the PMJSSO's responsibility to confirm
and post emergency telephone numbers and route to hospital where they can be easily
accessible.

• Any of the following situations shall be considered an emergency situation:
• A field personnel has a medical emergency, accident, or symptoms of overexposure to

heat and cold (as discussed in Section 4.0).
• A field personnel is involved in a heavy equipment accident or other type of accident

resulting in a medical emergency.
• A field personnel has been exposed to a chemical or hazardous substance release.
• Discovery of unanticipated hazardous conditions.

12.2 EMERGENCY RESPONSE EQUIPMENT AND LOCATION

The SSO marks the locations of emergency equipment on the site map and posts the map in the
support zone. The following is a list of equipment that should be present at the work area:

• ABC fire extinguisher (Underwriter's Laboratories rating of 1:10:1, minimum dry
chemical capacity is 2.5 lb.)

• Industrial first aid kit
• Snake first aid kit (optional)

12.3 TELEPHONE LOCATIONS

Field personnel will be equipped with a cellular telephone or radio at all times. Other telephones
should be noted and located at the work sites.
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12.5 EMERGENCY RESPONSE PROCEDURES

In the event of an emergency, all available information must be properly evaluated, and the
appropriate steps taken to implement the Emergency Response Plan. The PM!SSO shall always
be immediately informed of any emergency, and shall take command of the situation. He or she
will call the appropriate emergency services and let them know in advance what to expect,
evacuate personnel to the pre-designated evacuation location, and take other steps necessary to
gain control over the emergency. When reporting the emergency to the PM/SSO, personnel
should thoroughly describe the situation and include the following information:

Name of Hospital: Medical Plaza Hosnital
Telephone Number: 817-336-2100
Address: 900 ?Ave., Fort Worth, Texas 76104

Figure 12-1. Directions to Hospital
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• Time and location of the emergency.
• Type of emergency (accident, medical, explosion, fire , or chemical release).
• Number of injured and type(s) of injury.
• Wind direction and speed.
• Other details the personnel deems important.

12.5.1 Medical Emergencies and Accidents

Safety Practices
• Personnel shall always be alert for signs and symptoms of illnesses related to chemical,

physical, and disease factors on site.
• Personnel shall be aware of the signs and symptoms of heat stress, cold stress, and

fatigue.
• Personnel shall work in pairs, when possible, and maintain visual contact between pairs

to detect signs and symptoms of medical emergencies.
• A cellular phone or radio, first aid kit, and fire extinguisher shall be provided at the job

site at all times.
• Personnel shall utilize "good housekeeping" practices at the job site.
• Personnel shall be aware of heavy equipment and other vehicular traffic at the site.
• Personnel shall be on the lookout for and rectify unsafe conditions that could result in

injury (unprotected trenches or holes, exposed electrical wires, etc.).

Emergency Procedures -

In case of a medical emergency or personal injury, life saving procedures should be administered
only by trained personnel. Field personnel currently trained in first aid will evaluate the nature
of the injury and initiate first aid assistance. The SSO will decide if local emergency Medical
Services are necessary, and notify them immediately. Field personnel shall transport the
victim(s) to emergency medical facilities only if: (1) The site is so remote that timely response of
medical professionals is not possible; (2) The injury does not pose an immediate threat to life,
and transport to the emergency medical facility can be accomplished without threat to life, and
injury. The route to the nearest medical facility is shown in Figure 12-1.

12.5.2 Chemical Exposure Emergencies

Safety Practices
• Properly utffié the apropriatéPR

-
• A cellular phone or radio, first aid kit, and fire extinguisher shall be provided at the job

site at all times.
• A potable water supply shall be provided at each site (including eye wash station).
• Personnel should use care and common sense when handling and working around

chemicals.
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Emergency Procedures
In the event of a chemical exposure (or potential exposure) emergency, victim(s) must first be
removed from the immediate area of contamination Precaution must be taken to avoid exposure
to other individuals, particularly those assisting the victims. If an apparent chemical exposure
has occurred, personnel shall first grossly decontaminate the victim by using towels, cloth, and
emergency shower, or other available means. The SSO shall immediately notify all personnel of
the emergency situation. When notif'ing the emergency medical service, inform the operator of
the nature of the emergency and the type of chemical exposure if known.

If the chemical is on the victim's clothing, the clothing shall be removed by other personnel. If
the skin has been exposed, it should be thoroughly washed with soap and water. The affected
area should be washed and rinsed for a minimum of 15 minutes. If the eyes have been exposed,
an emergency eye wash should be used to flush the eyes for at least 15 minutes. In the case of
iiThalation exposure, the victim should be decontaminated, and emergency medical services
contacted immediately. For a chemical exposure by ingestion, determine what was ingested and
contact emergency medical services.

Field personnel shall transport the victim(s) to emergency medical facilities only if: (1) The site
is so remote that timely response of medical professionals is not possible; (2) The injury does not
pose an immediate threat to life, and transport to the emergency medical facility can be
accomplished without threat to life, and injury. The route to the nearest medical facility is shown
in Figure 12-1.

12.5.3 Evacuation Procedures

Evacuation routes will be designated by SSO prior to beginning of work. Onsite and
offsite assembly points will be designated prior to beginning of work. Personnel will exit
the exclusion zone and assemble at the onsite assembly point upon hearing the
emergency signal for evacuation of the exclusion zone. Personnel will assemble at the
offsite point upon hearing the emergency signal for a site evacuation. The SSO and a
"buddy" will remain onsite after the site has been evacuated (if possible) to assist local
responders and advise them of the nature and location of the incident. SSO accounts for
all personnel in the onsite assembly zone. A person designated by the SSO (prior to
work) will account for personnel at the offsite assembly area. The SSO is to write up the
incident as soon as possible after it occurs, and submit a report to the HSO.

• Evacuation routes and assembly points will in general be on an upwind or crosswind
route in event of an evacuation. The specific route and assembly point will be identified
by the SSO at specific work sites before the work begins on the identified tasks. If there
is an evacuation in the exclusion zone, grab buddy's wrist to indicate to leave the area
immediately or use verbal communication.
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12.6 BLOODBORNE PATHOGENS

Exposure to bloodbome pathogens (BBP) is possible in the case of certain emergency situations.
Personnel may be exposed to body fluids such as blood, saliva, vomit, mucus, or others. These
fluids could contain pathogens which have the potential for causing disease in humans. Should
personnel be required to administer life saving procedures, such as cardiopulmonary
resuscitation (CPR), the following procedures shall be used to minimize the potential for
exposure:

• Wear disposable gloves when hand contact with blood, mucous membranes, non-intact
skin, or other potentially infectious materials could be involved.

• Use disposable mouthpieces, pocket masks, or other ventilation devices for administering
artificial ventilation.

• Wash hands with soap and water after administering first aid.
• In the case of eye contact with body fluids, flush eyes using an eye wash for at least 15

minutes.
• Remove garments contacted by blood or other body fluids as soon as possible.
• Do not eat, drink, smoke, or handle contact lenses in work areas with possible BBP

exposure.
• Persons cleaning up an accident scene should not pick up broken glass or other sharp

objects by hand. All clothes and other items at the first aid scene should be safely
secured prior to leaving.

• Personnel who may have been exposed to BBPs should report the incident to the SSO, at
once.

12.7 EMERGENCY FOLLOW-UP

The SSO must complete an Accident Report Form and submit it to the Project Manager and
Program Manager within 24 hours of the following types of accidents:

• All job related injuries and illnesses.
• All accidents resulting in more than $25 loss of damage.
• All accidents in which there may have been no injury or property damage, but which

have a high probability of recurring witha risk of injury or property damage.
• Any accident that results in a fatality or the hospitalization of three or more employees

must be reported within 8 hours to the U.S. Department of Labor through the Project
Manager.

Following an emergency, the SSO will review the emergency procedures and revise if necessary.
When reviewing the emergency response, items corithdéred include the cause of the emergency,
possible methods to prevent a similar emergency, and possible ways to improve the emergency
procedure. The emergency procedures will be revised, if necessary, based on new site conditions
or lessons learned from the emergency response.
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The SSO and/or PM will initiate the investigation and documentation of any emergency
situation. This is especially important when the incident resulted in injury or property damage.
Documentation will be used to help avoid recurrence, as legal support, for assessment of
liability, and for government review. Documentation of accidents or other emergencies shall be
completed as soon as possible following the incident. At a minimum, documentation will
include:

• Chronological history of the emergency.
• Facts about the incident and when they became available.
• Names and titles of all personnel involved.
• Actions taken, orders given, decisions made (who, what, why, when, and where).
• Any monitoring results or sample results that may be applicable.
• Site personnel exposed to the hazard.
• Summary of all injuries or illnesses that have occurred during or resulting from the

incident.
Completion of an Incident Report Form.

All documentation must be signed and dated by those making entries. All entries shall be make
in ink. Any changes in the documentation must be initialed and dated. A copy of the incident
report form is provided in Appendix A.
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INCIDENT REPORT FORM

Name (print): Social Security Number:

Home Address:

Home Phone Number: Age: Sex:_(M)_JF)

2. EMPLOYER INFORMATION

Employer Name: Occupation (Job Title):

Address:

Phone Number:

3. ACCIDENT OR EXPOSURE INFORMATION

Time of incident: Date of incident:

Describe weather conditions at time of accident:

Location of incident, accident, or exposure (be specific as possible):

What was the worker doing at the time of the incident? (Be specific as to tools or equipment
being used).

What kind of protective equipment was used?

List any monitoring results or sample results that may be applicable
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INCIDENT REPORT FORM (cont'd)

How did the incident occur? (Fully describe the events, in chronological order, leading up to the
incident, attach additional sheets if necessary):

List name of witnesses, their affiliation and phone numbers:

4. DESCRIPTION OF INJURY OR ILLNESS
Describe the injury or illness on detail and indicate affected part of the body. Describe any
physical symptoms, if any:

Name the substance or object which directly injured the worker:

5. PROPERTY/ENVIRONMENTAL DAMAGE INFORMATION
Was any property damaged due to the incident? Describe in detail the extent of damage.
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INCIDENT REPORT FORM (cont'd)

Was there any imown releases of hazardous chemicals to the environment due to the incident? If
so, what control measures were taken?

6. MEDICAL INFORMATION
Was the worker taken to the hospital? If yes, give hospital name and address.

How was worker taken to hospital, ambulance or driven by whom?

Who attended the injured or ill worker to the hospital?

Name of caring physician:

Diagnosis of illness or describe treatment of injury:

7. FOLLOW UP PROCEDURES
When was the Project Manager! Program Manager! Health and Safety Officer notified of
incident?

Recommend changes to work practices that may have prevented the incident from occurring.

Report prepared by:_____________________________ Date:
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The personnel 1isted below have been provided a copy of this health and safety plan, have
read and understood it, and agree to abide by its provisions.

PERSONNEL NAME
(Print)

COMPANY PERSONNEL
SIGNATURE DATE
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PREFACE

FPM will be following the most recent version 'of the AFCEE Quality Assurance Project
Plan in its entirety with the exception of the laboratory variances requested by Kemron,
Inc. which follow this statement.
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