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PREFACE

A site assessment (SA) and a site characterization (SC) of the area in the vicinity of the
Recreational Vehicle (RV) Family Camping (Fam Camp) Area at Naval Air Station (NAS)
Fort Worth, Joint Reserve Base, Carswell Field, Texas (identified as Project No. 85-
8021) was conducted to determine the presence or absence of contamination and to define
the nature and extent of such contamination if present.

This report was prepared by The Environmental Company, Inc. (TEC) under contract No.
F41624-95-D-8002, Delivery Order 0003. This technical report has been prepared
for Project No. 95-8021.

This report provides a summary of the SA and SC investigation activities, including a
risk evaluation and conclusions of the investigation.

This report was written under the direction of Mr. Bob Duffner, TEC Project Manager.
The Contracting Officer's Representative for this project is Mr. Charles Rice, Air Force
Center for Environmental Excellence (AFCEE), Environmental Restoration Branch
(ERB), Brooks Air Force Base (AFB), Texas.

Approved: " ‘:IJ\B -Du_ N~ Date: _lo , QQ-! W

Bob Duffner, P.E.
The Environmental Company, Inc.
TEC Project Manager ,

Approved: % ; Z//ééﬁ—m Dae: ©~-/5- 44

Jack E, Wilson, P.E.
The Environmental Company, Inc.
TEC Project Director
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NOTICE

This report has been prepared for the United States Air Force by The Environmental
Company, Inc. (TEC) for the purpose of aiding in the implementation of a final remedial
action plan under the Air Force Installation Restoration Program (IRP).

Although the area of study was investigated in accordance with IRP guidance, the area has
not been identified as an IRP site. NAS Fort Worth (formerly Carswell Air Force Base)
is undergoing property disposal/reuse pursuant to the Defense Base Closure and
Realignment Act of 1990 and Round Il of the Base Closure Commission deliberations. The
area of study is being considered for property disposal or reuse and the Air Force Base
Conversion Agency (AFBCA) desires to investigate the area to confirm or deny the
presence of contamination.

As the report relates to actual or possible releases of potentially hazardous substances,
its release prior to a United States Air Force final decision on remedial action may be in
the public’s interest. The limited objectives of this report and the ongoing nature of the
IRP, along with the evolving knowledge of site conditions and chemical effects on the
environment and health, must be considered when evaluating this report because
subsequent facts may become known that may make this report premature or inaccurate.

Acceptance of this report in performance of the contract under which it is prepared does
not mean that the Air Force adopts the conclusions, recommendations, or other views
expressed herein, which are those of the contractor only and do not necessarily reflect
the official position of the United States Air Force.

Copies of this report may be purchased from:

a. Government agencies and their contractors registered with the Defense Technical
Information Center (DTIC) should direct requests for copies of this report to:

Defense Technical information Center
Cameron Station
Alexandria, VA 22304-6145.

b. Non-Government agencies may purchase copies of this document from:

National Technical Information Service
5285 Port Royal Road
Springfield, VA 22161.
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EXECUTIVE SUMMARY

A two-phase investigation was conducted at the Naval Air Station (NAS) Fort Worth,
Joint Reserve Base, Carswell Field, Texas. The investigation focused on the Recreational
Vehicte Family Camp (RV Fam Camp). The investigation was conducted in support of
ongoing disposal/reuse efforts pursuant to the Defense Base Closure and Realignment Act
of 1990 and Round Il of the Base Closure Commission deliberations.

During the initial site assessment phase, background information including historic
observations and investigation reports for adjacent and/or associated sites was collected.
During this initial effort, it was indicated that a leach field may have been used for
disposal of RV Fam Camp domestic wastewater. Results of this assessment were
combined with those from a geophysical survey conducted during the site
characterization phase to identify potential areas of concern within the RV Fam Camp
area. The subsurface soil in portions of the RV Fam Camp area associated with a
potential leach field was characterized during the final phase of the investigation,

A total of 5 boreholes were advanced in the RV Fam Camp area. Eight subsurface samples
collected from the boreholes were analyzed for selected combinations of volatile
organics, semivolatile organics, total petroleum hydrocarbons, pesticides/
polychlorinated biphenyls, and inorganics.

The investigation found no evidence indicating that a leach field was present at the RV
Fam Camp area. Limited low-level pesticide and volatite organic contamination was
identified at concentrations below levels of concern for human health or the
environment. These contaminants were above background and were therefore evaluated
using TNRCC Risk Reduction Standard Number 2. However the standard is not considered
applicable to the site with respect to closure since these low-level contaminants are not
believed to be associated with RV Fam Camp historic activities.

Based on the results of this investigation it is recommended that the RV Fam Camp area
be managed under Category 1. The Air Force Center for Environmental Excellence
defines Category 1 management as no further action because no significant impact to
human health or the environment exists.

Subsequent to this investigation, the quality of volatile organic results provided by the
laboratory used was questioned. The volatile organic results reported have therefore
been qualified. However, this qualification does not change the conclusion of this
investigation given that other evidence collected demonstrates that a leach field or any
other source of contamination is present.

Xi
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1.0 INTRODUCTION

This Site Characterization (SC) report has been prepared by The Environmental
Company, Inc. (TEC) under U.S. Air Force Center for Environmental Excellence (AFCEE)
Contract No. F41624-95-D-8002, Delivery Order 0003, project number 95-8021.
The SC report summarizes the results of an investigative effort conducted at the Naval
Air Station (NAS) Fort Worth, Joint Reserve Base, Carswell Field, Texas. Areas
investigated during this project include the following:

« Fuel distribution lines between Highway 183 and _Asool Drive, in the vicinity of
the Unnamed Stream and along the West Fork of the Trinity River west of
Jennings Drive; and

» Recreational Vehicle (RV) Family Camping area (Fam Camp).

The RV Fam Camp project consisted of a two-phase data collection effort that included an
initial Site Assessment (SA) and an SC. This SC report provides a summary of the
activities that took place in these phases and their results for the RV Fam Camp area.
The investigation activities and results associated with the fuel pipeline areas are
presented in a separate report (TEC 1998).

All efforts were completed in accordance with guidelines provided in the Headquarters
(HQ) AFCEE Handbook for the Installation Restoration Program (IRP) Remedial
Investigations and Feasibility Studies (RI/FS), dated September 1933 (hereafter
referred to as the Handbook). Although the RV Fam Camp area was investigated in
accordance with IRP guidance, it has not been identified as a Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) site. NAS Fort
Worth {formerly Carswell Air Force Base) is undergoing property disposal/reuse
pursuant to the Defense Base Closure and Realignment Act (DBCRA) of 1990 and Round li
of the Base Closure Commission deliberations. The study area is being considered for
property disposal or reuse.

1.1 THE AIR FORCE INSTALLATION RESTORATION PROGRAM

The objective of the U.S. Air Force IRP is to assess past hazardous waste disposal and
spill sites at U.S. Air Force (USAF) installations and to develop remedial actions for
those sites. The [RP is the basis for assessments and response actions consistent with
the National Contingency Plan (NCP); the CERCLA of 1980; and the Superfund
Amendments and Reauthorization Act (SARA) of 1986 for sites that pose a threat to
human health and welfare or the environment.

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 and Executive Order 12580, the DOD developed the
IRP under the Defense Environmental Restoration Program to identity potentially
contaminated sites, investigate these sites, and evaluate and select remedial actions for
contaminated sites. The DOD issued Defense Environmental Quality Program Policy
Memorandum (DEQPPM) 80-6 regarding the IRP program, dated June 1980. The DOD
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formally revised and expanded 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 USAF message dated 21 January 1982,

The IRP is the primary mechanism for implementing response actions on USAF
installations affected by the provisions of SARA. In November 1988, in response to
SARA and other United States Environmental Protection Agency (EPA) interim guidance,
the U.S. Air Force modified the IRP to provide for an RI/FS program. The IRP was
modified so that RI/FS could be conducted as parallel activities rather than serial
activities. The IRP now encompasses Applicable or Relevant and Appropriate
Requirement (ARAR) determinations, identification and screening of remedial
technologies, and the development of remedial alternatives. A project conducted under
the IRP may include muitiple field activities and studies prior to a detailed final analysis
of remedial alternatives. ' B

1.2 NAS FORT WORTH DESCRIPTION
1.2.1 Installation Location

NAS Fort Worth, Joint Reserve Base, Carswell Field (hereafter referred to as NAS Fort
Worth) is located in north-central Texas in Tarrant County, approximately 8 miles
west of the downtown area of the City of Fort Worth (Figure 1-1). NAS Fort Worth
property totals 2,555 acres and consists of a main station and two noncontiguous land
parcels. The area surrounding NAS Fort Worth is predominantly suburban, including
the residential areas of the City of Fort Worth, Westworth Village, River Oaks, and
White Settlement (Figure 1-2).

The main station consists of 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
the City of Fort Worth, on the west and southwest by White Settlement, and on the west

" by Air Force Plant 4 (Lockheed). ' o

Public and recreational land surrounds Lake Worth north of the station; however, public

access along the southern shore of the lake Is restricted due to NAS Fort Worth activities.

Private recreation lands, a fish hatchery, and a Young Men's Christian Association
{YMCA) camp are located along the West Fork of the Trinity River northeast of the

station. East and southeast of the station are various types of residential development; a -

commercial area is located south of the station at the interchange of Interstate Highway
I-30 and State Highway 183, This commercial area includes a discount retail center, a
shopping mall, and a convenience store. Land uses west of the station are primarily
residential and industrial and include single-family residences, Air Force Plant 4,
commercial centers, and an industrial complex in White Settlement.

1.2.2 Installation History

The land area currently known as NAS Fort Worth was originally an earthen runway
constructed to service an aircraft manufacturing facility,. When established in 1942,
the installation was referred to as the Tarrant Field Airdrome and was under the
jurisdiction of the Gulf Coast Army Air Field Training Command. The instaliation
mission was to provide transition training for B-24 bomber pilots.
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The Strategic Air Command (SAC) assumed contro! of Tarrani Field Airdrome in 1946,
and the installation served as the HQ for the Eighth Air Force and as a heavy bomber base.
in 1948, the installation was renamed Carswell Air Force Base (AFB) in honor of Major
Horace S. Carswell, a Fort Worth native. HQ 19th Air Division was located at Carswell
AFB in 1951 and the installation became home base for B-52s and KC-135s in 1956.
The Air Combat Command (ACC) assumed control of Carswell AFB in 1992 concurrent
with the disestablishment of the SAC.

Carswell AFB was selected for closure and associated property disposal/reuse during
Round Il of Base Ciosure Commission deliberations pursuant to the DBCRA of 1980, The
planning process for closure and property disposal/reuse at Carswell AFB was initiated
in 1992 and Carswell AFB officially closed on 30 September 1993.

The U.S. Navy assumed control of Carswell AFB on 1 October 1994 and renamed the
installation NAS Fort Worth.

1.2.3 Regional Topography and Surface Hydrology

NAS Fort Worth is situated in the Grand Prairie Section of the Central Lowlands
Physiographic Province. The area is characterized by gently sloping broad terraces that
incline to the east and are separated by west-facing escampments. The surface is
typically grass covered with isolated stands of timber on some of the uplands. Within the
base, the land surface slopes gently northeast toward Lake Worth and east toward the
West Fork of the Trinity River, which flows along the eastern border. Elevations range
between 550 and 690 feet above sea level.

NAS Fort Worth is located in the Trinity River Basin immediately south of Lake Worth
(Figure 1-2). Surface water generated cn the base is discharged through a series of
storm drains and natural drainage ways, such as Farmers Branch Creek. Farmers
Branch Creek begins near the community of White Settlement and flows to the east. This
creek drains the majority of the area included in this investigation. Portions of the base
are directly adjacent to Lake Worth and the West Fork of the Trinity River. Surface
runoff from adjacent areas discharges directly into these water bodies (Figure 1-3).

1.2.4 Regional Geology and Hydrogeology

A layer of Quaternary sediments covers most of the surface of NAS Fort Worth. This
material is thin to absent in some areas where a thin layer of organic soil caps near-
surface bedrock. Cretaceous limestones and limy shales of the Goodland Limestone and
the Walnut Formation form the bedrock in the areas investigated. These units are a
portion of the stable Texas shelf. Bedding is essentially horizontal with regional dips of
approximately 35 to 40 feet per mile toward the southeast. No major fracture zones or
faults have been mapped in the proximity of the base.

Soils encountered in the present investigation range from organic-rich silty clays to
fine-grained sediments of the Trinity River afluvial terraces. Typically, borings

drilled in the uplands portion of the base encountered a thin profile of topsoil followed by
ctay-rich silts containing abundant limestone fragments. All borings met refusal
against bedrock. Refusal depths ranged from 4 to 7.5 feet in the subsurface of the RV
Fam Camp area. A stratigraphic cross section of the area is shown in Figure 1-4.
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The principal hydrogeologic units underlying NAS Fort Worth include the Terrace
Alluvium Aquifer, and the Upper, Middle, and Lower Paluxy Aquifers. The Paluxy
Aquifers are bedrock hosted. The Terrace Aliuvium Aquifer is the uppermost aquifer and
occurs in unconsolidated material and in the Goodiand Formation. The unconsolidated
material constituting the Terrace Alluvium is predominantly alluvial and fluvial
deposits of clay, silt, sand, and gravel. The Goodland Formation is a thinly to massively
bedded fossiliferous limestone. The Terrace Alluvium Aquifer is only partially saturated
and is not used as a source of drinking water. Recharge of the aquifer is from
precipitation and leaking water supply lines, sewer lines, and storm drains. Discharge
seeps into small streams and the Trinity River. Groundwater was not encountered in
boreholes drilled at the RV Fam Camp Area.

The Paluxy Aquifers are hosted by fine- to medium-grained sandstone separated by clays
and shales of the Paluxy Formation. The Middle Paluxy Aquifer serves as a water supply
source for the community of White Settlement. The Paluxy Aquifers are hydraulically
separated from the Terrace Alluvium Aquifer by the Walnut Formation, a limestone
coquina. The Walnut Formation has been subjected to subaerial erosion, suggesting the
possibility of local hydraulic communication between the Terrace Formation Aquifer and
the deeper Paluxy Aquifers.

1.2.5 ~ Climate

Sub-tropical humid summers and dry winters characterize the climate of NAS Fort
Worth, which is situated at 33°N latitude. The average annual air temperature is 66
degrees Fahrenheit (°F). July is the warmest month, with an average monthly air
temperature of 86°F. January is the coldest month, with an average monthly air
temperature of 45°F. Temperature changes can be rapid in the region, often changing
20° to 30°F in a matter of hours. During calendar year 1985, temperatures averaged
66°F and varied from 48°F in February to 87°F in July. Freezing temperatures
occurred during 34 days in 1985. The average annual relative humidity is 63 percent.

The average annual precipitation is 31.5 inches, with the majority of precipitation
falling between April and October. There were 31.4 inches of precipitation during

1995, with the wettest month being May. The period from October to February was the
driest of the year. Thunderstorms, clustering between March and July, occurred during
61 days in 1995. The maximum recorded precipitation in 1995 was 2.14 inches during
one 24-hour period (May 5th). During the present investigation, two major
precipitation events occurred on October 21 and 27, causing flash flooding coupled with
wind and hail damage.

Prevailing winds are primarily southerly from March through November and northerly
from December through February. The average wind speed is 8 knots. Thunderstorms
with wind speeds in excess of 65 knots as well as hail storms are common in the region.
Climate conditions in summer make tornado formations possible.
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1.3 SITE DESCRIPTION

The Air Force Base Conversion Agency (AFBCA) has labeled this site on DD Form 1391
as the “RV parking area (Fam Camp).” The RV Fam Camp drea is located northwest of
the Roaring Springs Road/Highway 183 intersection (Figure 1-3). The area
encompasses approximately 3 acres (250 feet by 550 feet). Entrance drives into the
area are located off Highway 183 and Roaring Springs Road; however, they are currently
blocked. The RV Fam Camp provided a camping area for Carswell AFB military
personnel. The exact operational period of the area is not known; however, the area has
not been used since base closure in 1993.

The camping area consisted of nine parking stalls. A utility drawing dated 1972
indicates that the area was served by individual sanitary waste dump stations and water
supply (Appendix A). A central sanitary waste dump station is also shown on the
service road. The individual and central sanitary stations are connected to a sewer
collection pipe running from the southwest to the northeast. Remnants of these services
are still present. Four-inch diameter polyvinyl chloride (PVC) sewer pipe inlets
protrude from the ground surface at each parking stall. Water pipes with hose valves
are also present at each stall.

1.4 PAST OBSERVATIONS AND INVESTIGATIONS

There have been no past observations or investigations related to potential
environmental threat or hazards at the RV Fam Camp area. However, concern was
generated following reports by past base public works personnel that the RV Fam Camp
sanitary waste stations may have been connected to a leach field (Long 1996). It is not
known whether the leach field would have been associated with the sewer lines shown on
the 1972 drawing provided in Appendix A. Use of the area as a camp was unrestricted.
Therefore, non-domestic wastes could have been disposed of by past users of the RV Fam
Camp area. If a leach field system was in service at the time, such uncontrolied
disposals could have impacted soil and/or groundwater in the area.

No past remedial actions have been completed within the RV Fam Camp investigation
area.
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20 PROJECT ACTIVITIES

This section provides a synopsis of the objectives, activities, and methods used in the
assessment, investigation, and characterization of the RV Fam Camp Investigation Area at NAS
Fort Worth. The overall goals for the project are described, as are the phase-specific
objectives for each of the potential source areas examined in the field. Also provided is an
overall summary of the project field activities, laboratory analytical program, and data
evaluation activities and methods. Results of each phase of the project for each of the main study
areas are described in Section 3.0.

2.1 PROJECT OBJECTIVES
2.1.1 Cverall Objectives and Approach

The overall goal of this project, as defined in the AFCEE Statement of Work (SOW) for Project
Number 95-8021 (Contract Number F41624-95-D-8002, Delivery Order Number 3) dated
January 25, 1996, is to “determine the presence or absence and nature and extent of
contamination in the RV Fam Camp Area at NAS Fort Worth, Texas.” To accomplish this goal,
TEC was directed to perform a phased evaluation consisting of an SA, S, and SC.

As the initial steps in planning the project, several delivery order scoping and plan development
tasks were performed. To begin with, all available background data pertaining to the study area
were compiled and reviewed. Results of this effort, presented in Sections 1.2 through 1.4 of
this report, were used to develop a preliminary conceptual model of the study area and its
environs to help identify critical decision points and associated data gaps related to the overall
project goal. For each gap identified, specific types of information needed to fill the gap were
then defined, anticipated uses of the data were described, and media-specific field
characterization tasks were developed to ensure that the proper quantity and quality of
information were generated to support future decision-making.

The quantity and quality of data required to fill the data gaps and to confidently accomplish the
project objectives were determined based primarily on the intended data use(s), expected
contaminants and levels of concern, required analytical detection limits, and preferred
analytical quality levels. With respect to data quality, AFCEE defines two general data quality
levels: screening and definitive. Screening data are generated by rapid methods of analysis with
less rigorous sample preparation, calibration, and/or quality control (QC) requirements than
are necessary to produce definitive data. Definitive data are produced using rigorous analytical
methods, such as EPA reference methods. Definitive data are used in support of decisions of the
highest refative importance to the project.

For example, decisions related to actual releases and off-site migration of contaminants, or
exposures and risks to receptors, were expected to be of primary concern in the RV Fam Camp
investigation project because of the potentially serious consequences associated with making an
incorrect decision. Accordingly, chemical data for multimedia samples generally also required a
relatively high level of quality. In contrast, data used as indirect indicators of contaminant
release and migration potential (i.e., screening data and/or physical data used primarily for
site characterization purposes) generally were of lesser quality.

2-1
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Results of the initial project scoping and planning efforts are documented in TEC’s project Work
Plan (WP), dated July 1996 (TEC 1996c). Two primary companion documents also were
developed and used in conjunction with the WP to implement the RV Fam Camp SC: the Field
Sampling Plan (FSP) (TEC 1996a) and the Quality Assurance Project Plan (QAPP) (TEC
1996b). The remainder of Section 2.1 summarizes the specific objectives and approach of each
project phase. Project samples, types, numbers, and quality requirements are summarized in
Section 2.2.

2.1.2 SA Phase Objectives and Approach

The AFCEE/TEC contract SOW defined three primary goals for the SA phases of the project. They
were to:

+ ldentify all potentially contaminated areas;
« ldentify areas that potentially require emergency response; and
+ Develop a conceptual site model of the RV Fam Camp investigation area.

Two site assessment field tasks were identified in the WP to satisfy these objectives. These
tasks included a land survey and a visual reconnaissance of site conditions. An Sl, which
consisted of a soil gas survey of the Pipeline Investigation areas {TEC, 1998), was not
conducted in the RV Fam Camp area.

2.1.3 SC Phase Objectives and Approach

Results from the SA phase were used to define areas within the RV Fam Camp area that
needed further attention during the SC phase. Accordingly, the SC phase was intended to
characterize environmental conditions, to define the nature and extent of contamination, and

to estimate the risk to human health and the environment through the collection, analysis,
and evaluation of site-specific environmental media samples.

To accomplish the SC phase objectives, a geophysical survey was performed in areas targeted
for subsurface characterization, and subsurface soil samples were collected for
physical/chemical analyses.

2.2 FIELD ACTIVITIES

This section summarizes the field activities performed in both the SA (Section 2.2.1) and SC
(Section 2.2.2) phases of the project. Included are brief descriptions of the sample/
measurement types, numbers, locations, methods, and rationale. Also included is a brief
discussion of the project record keeping procedures (Section 2.2.3), a listing of the major
responsibilities of field team members and subcontractors in implementing the field program
{Section 2.2.4), a chronology of the field activities (Section 2.2.5), and a synopsis of key
aspects of the field quality assessment/quality control (QA/QC) program (Section 2.2.6).
Results of the field activities are discussed in Section 3.0.

All field investigative and support activities were performed as outlined in the SOW for
Project No. 95-8021 and as described in the TEC WP, FSP, and QAPP (TEC 1996b,c),
unless otherwise noted in this report. The work was conducted in accordance with the

guidelines provided in the HQ AFCEE Handbook for the Installation Restoration Program
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(IRP) Remedial Investigations and Feasibility Studies (RI/FS), dated September 1993
{(hereafter referred to as the AFCEE Handbook).

The investigation of the RV Fam Camp area was performed to be consistent with Texas
Administrative Code (TAC), Title 30, Chapter 335. Chapter 335 was referenced because the
site is not regulated as a Leaking Storage Tank Program (LSTP) site, and potential contaminants
associated with the area could include hazardous constituents other than those related to
petroleum products.

2.2.1 SA Phase Field Program

Two field activities were performed duting the SA. These include:

* Land Survey; and
«  Site Reconnaissance.

Based on results of these activities, a geophysical survey and subsurface soil characterization
were performed in the SC. A geophysical survey was conducted during the SC to aid in
identifying the most appropriate locations for soil borings and subsurface soil sampling. Table
2-1 summarizes the data quality objectives (DQOs) for each SA task as presented in the project
WP. The locations, types, numbers, and methods of collecting field measurements and samples
during each task are described below.

2.2.1.1 Land Survey

A land survey was performed throughout the study area to identify existing easements, property
boundaries, and adjacent landowners in anticipation of future field activities. The survey was
performed by Baird, Hampton & Brown, Inc. (BHB), a State of Texas-registered land surveyor.
BHB field staked and surveyed property boundaries and soil boring locations evaluated during SC
activities.

2.2.1.2 Site Reconnaissance

A visual reconnaissance of the overall study area was performed to note areas of stressed
vegetation, discolored soils, and/or other indicators of contamination. These observations were
used to focus subsurface characterization activities. The visual reconnalssance consisted of a
walk-over of key site areas suspected of being actual or potential sources of contamination.
Observations of stressed conditions and also of overall site accessibility, use, sampling
restrictions, security, and other logistical factors were recorded in the field log books.

2.2.2 SC Phase Field Program

Background research conducted as part of the project scoping activities indicated that, in the
early history of the RV Fam Camp area, sewage receptacles reportedly were connected to a septic
tank and leach field. However, the precise location of the leach field could not be verified during
the SA phase of the investigation. Therefore, it was determined that the RV Fam Camp area
needed additional study during the SC phase. Two SC phase field activities were performed:

»  Geophysical Study; and
« Subsurface Soil Characterization.
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Table 2-2 summarizes the SC DQOs for each task as presented in the project WP. The locations,
types, numbers, and methods of collecting SC phase field measurements and samples ara
described below.

2.2.2.1 Geophysical Survey

A geophysical survey was performed in the RV Fam Camp area to determine if the alleged leach
field existed and to confirm the location of underground utilities. The results of the survey were
intended to be used to identify appropriate borehole drilling locations for the subsurface soil
investigation. ,

The geophysical survey was performed by ULS Services Company using a combination of analog
and digital electromagnetic (EM) techniques, as well as ground penetrating radar (GPR)
methods. Analog EM methods included electromagnetic pipe and cable location (EMPCL) and
electromagnetic induction metal detection (EMIMD). The EMPCL technique, including passive,
ground induction, and connection modes, was used to identify conductive utilities. In addition,
the EMIMD technique (alr to ground induction mode) was used to detect broad metal mass
anomalies that may represent USTs or vaults that were not previously known to exist (ULS
1996). EMIMD was alsc used to detect high conductive so;I or metallic residual sml areas that
may be indicative of former UST or septic tank pit areas.

The survey zone measured approximately 35,000 square feet in the RV Fam Camp area.
Initially, ULS Services performed analog EM surveys (EMPCL and EMIMD techniques) through
the survey zone to detect utilities and possible metallic piping associated with the suspected
leach field. A digital EM survey was then performed, using a Geonics EM-31 Terrain
Conductivity Meter, along a survey grid with a transect spacing interval of 10 feet. The EM-31
uses an 8-foot coil separation that results in a depth of penetration of approximately 15 to 18
feet.

Survey results were read using a high-watt signal generator with multifrequency receiver
and bar-suspended transmitter and receiver type unit. EM line signals representing
ufilities were marked on the ground surface and field drawings were prepared for the field
sampling effort, Digital data were downloaded into Surfer for Windows and Autocad LT
software for analysis and presentation. Appendix B presents a copy of the ULS Services
letter report, dated November 12, 1996, documenting the objectives, activities, methods,
and results of the SC phase geophysical surveys. Appendix B also provides a copy of a site
map, prepared by ULS Services, depicting survey results.

2.2.2.2 Subsurface Characterization

Based on the cumulative results of all of the above-noted SA and SC phase activities, a
subsurface soil investigation was performed at the RV Fam Camp area to characterize the near-
surface lithology, to confirm the presence or absence of a leach field and identify potential
contamination associated with the RV Fam Camp area. A total of 8 subsurface soil samples,
excluding QA/QC samples, were collected as part of the SC effort. Table 2-3 summarizes the
type and number of subsurface soil samples collected and lists the general analytical
requirements for each sample type. Appendix C provides a comprehensive summary and cross
reference of all sample identification information collected during the SC phase of the project.
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Five soil borings were instalied in the RV Fam Camp area. Coordinates and elevations of all
subsurface soil sampling locations for the project are provided in Appendix D. Figure 2-1
depicts the soil boring locations.

The boreholes were advanced using the hollow-stem auger (HSA) drilling technique by Rone
Engineers, Inc. The HSA method offers greater lithologic control during sample collection
because sampling tools (e.g., split-spoon sampler) can be inserted while the augers are in
place supporting the borehole walls. All drilling activities conformed with state and local
regulations and were supervised by a state-licensed geologist/engineer.

All soil borings were drilled to refusal. All borings were properly abandoned according to
procedures outlined in the FSP.

The soil samples were collected at approximately 2.5-foot intervals using a 5-foot-long
stainless steel, continuous drive, split-spoon sampler. Immediately upon retrieval and opening
of the split-spoon, the soils were screened for organic vapors using the photoionization detector
(PID) and a lithologic description of the sample was made. Field screening was performed by
filling a precleaned glass jar approximately half full with a soil sample, quickly covering the
jar top with aluminum foil, and securing the foil seal with the screw cap. The soil samples
were then vigorously shaken for approximately 30 seconds and allowed to equilibrate a
minimum of 15 minutes and a maximum of 2 hours (120 minutes) to a temperature of
approximately 25°C. The jar headspace was then screened for organic vapors by puncturing the
foil seal with the PID probe, inserting the tip to a distance approximately one-half the
headspace depth, and recording the highest reading displayed on the instrument meter.

All information regarding field headspace screening results, soil texture, density, consistency,
and color was recorded on soil boring logs. These logs are presented in Appendix E. PID
screening results are discussed in Section 3.0.

One to two samples from each borehole were collected for chemical analysis. The samples
generally were collected at intervals that would aid in identifying any potential source and
characterizing contamination. Analytical samples were collected from intervals that
provided the highest organic vapor readings. Where possible, a final sample was collected
from the bottom of the borehole.

Split-spoon soil samples selected for definitive volatile organic compound (VOC) analyses
were placed in appropriate sample containers in accordance with procedures defined in the
FSP. These containers were filled to minimize headspace, affixed with a completed sample
label, placed in a plastic bag, and placed in an iced cooler held at a temperature below 4°C.
VOC samples were not composited.

Samples collected for other definitive analyses of other analytical parameters (i.e.,
semivolatile organic compounds (SVOCs) inorganics, pesticides/polychlorinated biphenyls
[PCBs] as shown in Table 2-3) were collected concurrently with the VOC samples. Sample
handling, packaging, and shipping procedures were as defined in the FSP. In some cases,
composites were formed to provide sufficient sample volume for a particular analysis. The
composite procedure involved mixing and homogenizing the soil from two consecutive depth
locations in the same borehole using a stainless steel bowl and stainless steel trowel or
scoop. The composite sample was then transferred into the appropriate sample container,
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sealed, labeled, and placed in an iced cooler at 4 degrees Celsius (°C). Samples were
delivered toc the laboratory and analyzed for selected compounds (Section 2.3.1).

Throughout the drilling and sampling process, all drilling equipment that contacted samples was
decontaminated in a designated decontamination statlon using procedures outlined in the FSP.
The station consisted of a pad that was lined with heavy-gauge plastic sheeting and designed with
a collection system to capture decontamination waters. The drilling rigs and associated drilling
equipment were steam-cleaned between borings to minimize the potential for cross-
contamination. All decontamination fluids were contained and temporarily stored on Carswell
AFB property. Other investigation-derived waste included soif cuttings generated during
driliing, which were also collected and stored on AFB property. These wastes were
characterized and disposed of as non-hazardous wastes in accordance with Texas Natural
Resource Conservation Commission (TNRCC) regulations (Appendix N).

2.2.3 General Record Keeping

Field records were maintained in sufficient detail to recreate all sampling and measurement
activities and to meet all Installation Restoration Program Information Management System
(IRPIMS) data loading and HQ AFCEE requirements. The types of hard copy field records
developed included:

« Project log books, including the master Site Log Book, the Health and Safety Log Book,
and the Geologic Log Book;

« Field Sampling/bata Forms; and
« Sample Chain-of-Custody forms.

The Site Log Book is the master field investigation document that is a bound book with a hard
cover and sequentially numbered pages. The primary objective of the Site Log Book is to
maintain, within one document, the actual field data or references to other field documents that
contain a specific description of every activity that has occurred in the field on any given day.
Any administrative occurrences, conditions, or activities that affected the field work were
recorded in the Site Log Book. All field activities entered into the Site Log Book were signed and
dated by the responsible party. Other appropriate information, as specified in the FSP, was also
recorded in the Site Log Book.

The purpose of the Health and Safety Log Book is to document the proper use, maintenance, and
calibration of health and safety instrumentation, record results of regular safety briefings, and
describe conditions relating o potential worker and/or site visitor health and safety-related
issues during the performance of field work. The Geologic Log Book is used to document drifling
procedures, site conditions, lithologic observations, subcontractor performance, and other
issues related to the subsurface soil characterization effort.

The log books contain all of the information specified in the FSP, including:

= Location;

» Date and time;

» Persons performing activity;
» Weather conditions;
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» Sample type and sampling method;

+ Sample identity and depth(s);

- Amount of each sample;

« Sample description (e.g., color, odor, clarity);
« Identification of sampling devices; and

- Identification of conditions that might affect the representativeness of a sample (e.g.,
refueling operations, damaged casing).

For field measurements, the numerical value and units of each measurement and the identity of
and calibration results for each field instrument were also recorded.

In addition to the above-referenced log books, standardized field data forms for all field
activities were maintained. As specified in the FSP, the forms consist of the following:

- Boring Log;

» Waste Inventory Tracking Form;

+ Field Sampling Report;

» Chain-of-Custody Form;

+ Health and Safety Monitoring Sheet;

« Instrument Calibration Log; and

« Equipment Decontamination Log Sheet.

Completed field data forms are presented in Appendix F. Chain-of-Custody forms are provided
in Appendix G. Original copies of all field records and project log books are maintained at TEC
headquarters in Charlottesville, Virginia. These log books are in an easily accessible form that
can be made immediately available to the Air Force upon request.

Procedures for completing and maintaining field records were as specified in the FSP (TEC,
1996a). Records were kept for all field activities as a means to maintain full documentation of
project QA/QC procedures and compliance. Errors in records were corrected by crossing them
out with a single line and then dating and initialing. The documents used during the SA/SI and SC
field investigations remained on-site during the entire effort so that they could be reviewed by
interested parties. Forms were organized and kept in a central file also located on-site.

2.2.4 Project Team Members
The site assessment and characterization efforts were performed by TEC personnel, as well as

task-specific subcontractor specialists operating under the direct supervision of the

TEC Project Manager. Key project personnel and specialty subcontractors included in this
effort are identified below along with their respective project responsibilities.

» Project Director - Jack Wilson, P.E.

« Project Manager - Bob Duffner, P.E.

= Principa!l Geologist - King Troensegaard, CPG
« Senior Chemist - Glenn Metzler
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= Senior Toxicologist - Dawn Nelson

* Surveying Subcontractor - Baird, Hampton and Brown
* Analytical Subcontractor - Inchcape Testing Services
« Drilling Subcontractor - Rone Engineers, Inc.

« Geophysical Subcontractor - ULS Services Company

2.2.5 Chronology of Field Work

Field work associated with the RV Fam Camp Investigation occurred in August and Octcber 1996.

The chronology of specific SA and SC phase field tasks is as follows:

« Land Survey - August 14, 1996 to August 16, 1996

» Site Reconnaissance - August 14, 1996 to August 16, 1996

« Geophysical Survey - October 21, 1996 ‘

« Subsurface Soil Characterization - October 22, 1996 to October 30, 1996

2.2.6 Field Quality Assurance/Quality Control

To ensure that sampling and monitoring activities regularly meet the prescribed DQOs, TEC
maintains a formal, comprehensive field QA/QC program for field measurements and
environmental sampling and analysis. Key compeonents of the program include developing a
project-specific QA Project Plan in accordance with EPA and AFCEE guidance; establishing
DQOs; applying pre-defined standard operating procedures (SOPs) for field sampling, record
keeping, and laboratory analysis; conducting multiple levels of technical review of project
activities, results, and deliverables; and implementing independent QA audits/corrective
actions.

For this project, QC responsibility rested primarily with the project manager and field task
leaders. These individuals were closest to the field tasks and were therefore most capable of
controlling the overall quality of the work. They implemented their QC responsibility through
five primary methods: clear and accurate instructions, integrated planning, close
coordination/communication with the client, spot checking of work in progress, and review of
all products and deliverables.

QA, in comparison, is oriented toward ensuring that quality products are developed. QA is
therefore best applied by personnel who are not directly connected to the specific activities
being evaluated. For the RV Fam Camp Investigation, QA was the responsibility of TEC’s Project
Director. He ensured that all AFCEE policies, procedures, and objectives were met in all
project tasks. To accomplish this, he received and reviewed copies of all written
correspondence, audited office-based activities as appropriate, documented audit findings, and
recommended corrective actions. Additional detail pertaining to specific QA/QC program
activities, problems encountered, and corrective actions taken is provided below.

2.2.6.1 Quality Control Activities

To ensure that samples of appropriate quality and reliability were obtained, all RV Fam Camp
investigation field activities included the following QC elements:
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- , = Use of AFCEE- and EPA-approved sample collections, field measurement methods, and

o containers; '

+ Use of properly calibrated and maintained field instruments appropriate for the
anticipated task and DQO;

« Calibration of field instruments to within acceptable limits according to EPA and/or
manufacturers’ recommendations before, during, and after use in the field;

= Routine periodic inspection and maintenance of all equipment and instruments in
accordance with manufacturer's recommendations;

- + Use of EPA-accepted sample-handling, preparation, and preservation methods;

- - Collection of all important associated environmental data {e.g., weather conditions,
sample location observations, unique or abnormal conditions) using acceptable and
applicable methods and equipment;

« Use of Department of Transportation (DOT)-approved sample shipment procedures;
« Use of formal chain-of-custody procedures in the field and during shipment;
= Collection of appropriate numbers and types of field QC samples; and

« Maintenance of adequate records and logs of all field-related activity.
‘—_é In addition to adhering to well-defined SOPs, a number of equipment and/or field measurement-
specific QC checks were performed. These included periodic calibration of field instruments and
i operational checks performed according to the manufacturer's instrument manuals and the
B AFCEE IRP Handbook {1993).

] All field instruments were calibrated on a daily basis while in use. The PID was calibrated at
- least twice per day. In some instances, calibration was performed more frequently.
Calibration, repair, and service records were kept in individual site log books as described
above, and on Instrument Calibration Log Sheets (Appendix F). Each instrument’s individuat

identification number was transcribed on field data records when it was used for a sampling
- event. Calibration data were compared to the manufacturer's equipment calibration control

limits. Field equipment that consistently failed to meet calibration standards or exceeded the
manufacturer's control limits was promptly repaired or replaced.

Field QC samples included equipment blanks, trip blanks, and ambient blanks. Table 2-3
summarizes the type and number of field QC samples collected. All of the field QC samples were
applied to all of the environmental samples collected (Appendix L).

Equipment blanks were collected to assess the effectiveness of equipment decontamination
procedures. One equipment blank was collected (Table 2-3) during subsurface characterization
activities at the RV Fam Camp area. The equipment blank was created by pouring a sample of
American Society of Testing and Materials (ASTM) Type ll reagent grade water into or over the
decontaminated split spoon sampler, collecting the water in an appropriate sample container,
and packaging/transporting the sample to the laboratory for analysis. The equipment blank was
analyzed for all laboratory parameters requested for the environmental samples collected at the
study area.

Trip blanks were used to assess potential cross contamination of environmental samples during
transportation and storage. A total of two trip blanks were submitted (Table 2-3) at the rate of
one per cooler of samples sent to the laboratory for analysis of VOCs. The trip blanks consisted
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of a VOC sample vial filled in the laboratory with ASTM Type 1! reagent grade water, transported
to the sampling site, handled like an environmental sample, and returned to the laboratory for N
analysis. Trip blanks were not opened in the field and were prepared only when environmental -
sampfes were collected and submitted for VOC analysis. Consequently, trip blank samples were

analyzed only for VOC analytes.
Ambient blanks were used to assess the potential introduction of contaminants from ambient i3
sources (e.g., active runways, engine test cells, internal combustion motors in operation) to the =
samples during collection. A single ambient blank was collected during the SC field investigation B
at the West Fork of the Trinity River study area. The sample was collected downwind of =
potential VOC sources that could have impacted the field samples. Furthermore, because the i
study area is located in a commercial area of the City of Fort Worth, numerous potential sources
of airborne contamination are possible. The ambient blank consisted of ASTM Type |i reagent =
grade water poured into a VOC sample vial at the sampling site. It was handled like an =
environmental sample and transported to the laboratory for VOC analysis.
2.2.6.2 Quality Assurance Activities =
Two types of QA audits are typically performed as a part of TEC's overall QA program: generic o
and project-specific. Generic audits are performed periodically for each engineering or E—:
environmental program and technical services area in the company. Their frequency is
determined by the results of previous audits, with a minimum of one per environmental m
program/technical service area per year. The need for more frequent audits Is determined ;5‘
based on the following considerations: =
. The importance of the activity to the successful completion of stated corporate i |
objectives; ™
+ Significant changes in the functional areas of the quality assurance program, such as
significant reorganization or procedural revisions;
- A suspected nonconformance in an item or service; or 2
» The necessity to venfy |mplememat|on of requrred corrective action.
Project-specific audits are performed at a frequency dtctated by contractual agreements and

as noted in the project QAPPs. No pro;ect specific audit was performed for '[hIS
investigation. Lo A

2.2.6.3 Problems Detected and Corrective Actions Taken

Comparison of eqmpment callbration “records (Appendlx F) with manufacturer specrfled | =
calibration control limits indicated no significant problems with field equipment and/or
instrumentation that required corrective action.

4

N :Wi o

2.3 'LABORATORY ANALYSIS

This section describes the analytical program developed to accomplish the objectives of the
RV Fam Camp Investigation SA and SC project. Included are brief descriptions of the overall
analytical program including the laboratories involved, and the analytical parameters and
methods specified, the chronology of the laboratory analyses and the QA/QC program that
supported the analytlcal program. '
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2.3.1 Analytical Program

As noted previously, two types of analytical data quality levels were identified for this project:
screening and definitive. Screening analytical data included field measurements of organic
vapors in the headspace of subsurface soil samples and particle size distributions for
subsurface soil samples. Definitive data consisted of chemical characteristics of subsurface soil
samples.

The subsurface soil samples collected for définitive characterizatibn weré analyzed for TPH,
VOCs, SVOCs, inorganic elements, pesticides, and PCBs.

The analytical work was performed utilizing the United States Environmental Protection Agency
(USEPA) Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (SW-846,
Third Edition). Appendix H provides a comprehensive list of the analytical parameters and
analytical methods for each sample. Table 2-3 summarizes the general anaiytical requirements
for each subsurface soil sample. All laboratory analyses for definitive quality level data were
performed by Inchcape Testing Services, Inc. A summary of extraction and analysis dates listed
by field sample number and laboratory number Is provided in Appendix I. Raw data are
provided with the data validation report in Appendix J.

In addition to the above analyses, grain size analyses (Appendix K) were performed on selected
samples to provide data regarding contaminant migration potential and to support preliminary
development of remedial options.

2.3.2 Chronology of Laboratory Analyses

Environmental sampling during the project occurred in August and October 1996. Appendix
| provides a comprehensive chronology of associated laboratory extraction and analysis dates
for each field sample.

2.3.3 Quality Assurance/Quality Control Program

For all analytical work, whether carried out in the laboratory or in the field, strict adherence
to established analytical program QA/QC is required. Analytical QC checks for both screening
and definitive data are defined in the project QAPP and included blank, spike surrogate,
replicate, and matrix spike duplicates samples in accordance with a predetermined schedule.
The results are tabulated and placed on control charts so that any deviations from routine
analytical performance can be identified and rectified. Procedures for routine instrument
tuning, calibration, and maintenance are also carefully applied and documented.

Appendix L provides a summary of laboratory QA/QC samples collected for this project. QC
procedures for screening samples are summarized in Table 2-4. Laboratory QC results for
definitive data are summarized in the quality control report presented in Appendix M. Included
are lists of the types of QC samples collected, the frequency of QC sample analyses, problems
detected, and corrective actions taken. In addition to laboratory QC actions, results were
independently validated. The Data Validation Report is presented in Appendix J and discussed in
Section 3.0. The methodology for assessing and validating the data is described in Section 2.4 1.

Technical systems and performance audits were performed as -ind'e'p'endent assessments of
sample collection and analysis procedures. Audit results were used to evaluate the ability of the
testing laboratories to produce data that fulfilled the project objectives, comply with the QC
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criteria, and identify areas requiring corrective action. A complete description of the audit
program is outlined in the QAPP (TEC 1996Db).

2.4 DATA EVALUATION

This section briefly discusses the procedures used to identify, validate, reduce, interpret,
and use field and analytical data generated during the project. Included are discussions of
the methodology for data quality assessment, methodology for risk evaluation, and data
analysis and interpretation.

2.4.1 Methodology for Data Quality Assessment

This section briefly summarizes the procedures used to identify valid laboratory analytical
data. Soil organic vapor samples were collected for screening purposes only, and therefore a
formal validation of the analytical data resulting from those activities was not performed.

The analytical data for the subsurface soil samples were independently validated by ChemWorid
Environmental, Inc. The validation process included evaluating the data for acceptability for use
in the SC study and identifying deviations in the data in accordance with the QAPP (TEC 1996b);
the AFCEE data validation requirements; and the SW-846 Methods, where applicable and
relevant. The following criteria were evaluated during the data validation:

» Holding Times;

= Surrogate Recovery;

+ Matrix Spikes (MS) and Matrix Spike Duplicates (MSD);
» Laboratory Control Samples (LCS};

» Initial and Contlnumg Calibration;

. Blanks (Method and Field);

» Gas Chromatography/Mass Spectroscopy (GC/MS) Instrument Performance Check'(for
GC/MS methods only);

» Internal Standards (for GC/MS methods only);

» Field Duplicates;

» Compound Identification;

» Compound Quantitation and Reported Detection Limits;

» Inductively Cbupled Plasma (ICP) Interference Check Sample (for Atomic Absorption
(AA) and ICP methods only);

» ICP Serial Dilution (for AA and ICP methods only); and
» Sample Result Verification (for AA and ICP methods only).

The results of the data validation are presented in the Data Validation Report in Appendix J
and are discussed in Section'3.0. = -

2.4.2 Data Analysis and Interpretatlon

Data collected during the SA phase included background information prlmarlly obtamed through
a review of existing investigation documents, records, and other undocumented reports. This
information was reviewed to identify potential areas of concern associated with the RV Fam
Camp area.
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The general quality and reliability of these data sources were evaluated through examining items
such as the relative age of the data, considering the methods by which the data were obtained, and
assessing of the degree of comparability of data from different sources.

As necessary and appropriate, data generated during this project were evaluated by preparing
descriptive statistics, charts, graphs, tables, and other interpretive tools, many of which are
presented in this report. These included:

« Boring logs;
» Vertical cross sections depicting geologic conditions; and

+ Tabulated data summarizing sample physical/chemical evaluations, trends, spatial
relationships, and statistics.

Data collected during the SC phase included geophysical survey results, lithologic
characteristics, subsurface soil organic vapor readings, and subsurface soil analytical
results. Geophysical results were analyzed by comparing instrument readings collected
from the investigation area to readings collected from adjacent background areas. Deviations
or anomalies in the data were interpreted as indications of potential source areas. Source
areas in this context are potential underground utilities, undifferentiated metal mass, and
the suspected abandoned leach field. These potential source areas were further investigated
during the subsurface soil investigation.

During the SC subsurface soil investigation, samples were collected and characterized with
respect to lithology, organic vapors, and chemical constituents. Lithologic data were plotted
as geologic cross sections and interpreted with respect to the location of contaminants
detected through organic vapors and/or chemical analyses. Chemical data were compared to
background levels and screening action levels, developed as part of the risk evaluation
(Section 2.4.3). Results of these evaluations, discussed in Section 3.0, were used to refine
the conceptual mode! of the site and to identify potential contaminant release and migration
routes (Section 4.0).

Organic vapor readings were analyzed relative to background and ambient conditions.
Organic vapor readings of ambient conditions collected by the PID meter were found to be
influenced by soil moisture. Subsurface soil organic vapor readings exceeding background
and/or ambient conditions were interpreted as indications of contamination. These readings
were used directly in selecting samples for chemical characterization as described in
Section 2.2.2.2.

2.4.3 Methodology for Risk Evaluation

The risk evaluation for the RV Fam Camp Investigation was performed to meet the objectives of
the project, which were to identify the nature and magnitude of contamination associated with
the suspected leach field and to evaluate corresponding potential risks. Because of the

supporting nature of the SC to other investigations at NAS Fort Worth, a streamlined approach
for the risk evaluation was taken in an effort to focus on potential contamination that was not
previously identified in the other studies. Human health risks were evaluated for the RV Fam
Camp Investigation area through development of health-based action levels (ALs) for subsurface
soil. These ALs were compared with the site concentrations to characterize human health risks.
Ecological risks were semi-quantitatively evaluated using a conservative screening level
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assessment as part of a tiered approach. In this approach, site concentrations were initially
compared to established ecological benchmark concentrations to evaluate the potential impact of
the detected compounds on ecological receptors. Based on the results of this screening,
subsequent tiers, which represent more complex and site-specitic assessments, were discussed.

The human health risk evaluation presented in this report is consistent with the approaches and
methods outlined in the AFCEE Handbook (USAF 1993) and TAC Chapter 335, Subchapter S
{TNRCC 1996). Both of these references, as well as this risk evaluation, generally follow
standard risk assessment procedures, which include identifying chemicals of potential concern
(COPCs), identifying potential receptors and exposure pathways, evaluating the toxicity of the
COPCs, and characterizing risks (EPA 1983a). The ecological risk assessment tiered approach
is consistent with methods provided in the Framework for Ecological Risk Assessment (EPA
1992a) and the Draft Guidance for Conducting Ecological Risk Assessmenr Under The Texas Risk
Reduction Program (McBee et al. 1996).

Although the RV Fam Camp area is not currently regulated, potential risks associated with the
subsurface soil in this area were evaluated using protocols specified in TAC Chapter 335,
Subchapter S, “Risk Reduction Standard Numbers 1 and 2" (RRSN1 and RRSN2). This
approach was employed because the site is not regulated as an LSTP site, and potential
constituents associated with the area could include those not related to petroleum products.

The Subchapter S methods rely on a two-tiered approach. The first tier is a simple screening
evaluation, while the second tier is a site-specific risk assessment. RRSN1 under Subchapter S
represents a first-tier assessment, while RRSN2 under Subchapter S represents a second-tier
assessment. RRSN1 methods were employed as a screening tool in Section 3.0 to identify
chemicals needing further evaluation of their potential human health impacts and eliminate
those that would not contribute to overall human heaith risks. These methods were used to
generate screening action levels (SALs) for the RV Fam Camp area (using RRSN1). Chemicals
that were not screened out were carried forward in the risk evaluation and development of ALs

(Section 5.0). ALs were developed in accordance with methodology provided in RRSN2.

The general purpose ot RRSN1 is to clean sites to levels that ensure adequate protection of
human health without the use of institutional controls and to provide a mechanism for
eliminating a more costly and time-consuming site-specific risk assessment if site
concentrations are below the RRSN1 concentrations. RRSN1 provides little flexibility in
developing cleanup levels, but eliminates the time and expense needed to conduct a full-scale
risk assessment. RRSN2 requires a limited risk assessment for the purpose of developing
cleanup levels, but provides more flexibility in the site cleanup and may result in a more
focused cleanup effort. Screening procedures in risk assessment are designed to be conservative
so that chemicals posing potentially signiticant risks are not prematurely eliminated. Thus, the
SALs developed in the risk evaluation are conservative in light of the actual land use on-site
(described in Section 5.1.2).

The methods for developing the SALs are discussed in the section below. Section 2.4.3.2

describes the development of ALs and how ALs were used in the risk evaluation to characterize
risk.
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2.4.3.1 Screening Action Levels

This section describes the SALs determined for the RV Fam Camp area. Table 2-5 summarizes
the SALs for each detected analyte. These SALs were used in Section 3.0 to identify a list of
chemicals to be carried forward to the risk evaluation.

The SALs for the RV Fam Camp area were based on upper tolerance limits (UTLs) of
distributions of background soil data populations estimated for Carsweli AFB in the Draft NAS
Fort Worth JRB, Texas Basewide Background Study Volume ! (Jacobs 1997}. UTLs for some of
the metals were subsequently revised when samples were reanalyzed (Jacobs 1998). The UTLs
for metals in soil were accepted by TNRCC and can be used in this study (Jacobs 1998). Both
surface (defined as Horizon A, ground surface to a depth of 2 feet) and subsurface (defined as
Horizon B, second encountered soil type below the organically rich surface soil) soil were
sampled and analyzed for inorganic constituents. Jacobs (1997) collected 30 samples from
each horizon. The analytical results were used to calculate background concentrations using the
tolerance interval method to estimate UTLs with 95 percent confidence and 95 percent coverage
(UTLgses). This value represents a 95 percent confidence that 95 percent of the background
population lies below the UTLys 4. A site value greater than the UTL has only a 5 percent
probability of being from the background population and therefore may indicate site-related
contamination (Jacobs 1997).

2.4.3.2 Ac!ior) _L_q_y_els

Although no evidence which indicates the RV Fam Camp is a source of contamination, compounds
with site concentrations exceeding SALs were identified as COPCs in order to complete the
evaluation. Following standard risk assessment methodology and consistent with RRSN2, the
following steps were taken to evaluate human health risks associated with the COPCs: identify
potential receptors and exposure pathways, assess the toxicity of the COPCs, and evaluate risks
through development of ALs. The exposure and toxicity information compiled in the risk
assessment was used to develop the ALs. The RRSN2 protocols rely on a hierarchical approach to
developing appropriate values for ALs. Specifically, when available, Texas state or Federal
promulgated health-based standards or criteria represent the primary basis for site ALs. When
these values were not available for a COPC or they are not sufficiently protective, risk-based
concentrations were used as the ALs. These concentrations were derived according to methods
outlined for derivation of medium-specific concentrations (MSCs) in RRSN2, as well as using
the exposure assumptions, toxicity criteria, and appropriate risk levels identified in the risk
assessment. The methods provided in EPA Region 6 Human Health Media-Specific Screening
Levels (MSSLs) (EPA 1996a) were considered in developing the ALs, particularly if dermal
contact was an exposure route of concern,

Maximum site concentrations of COPCs in the study area were compared to the ALs to
characterize potential human health risks that may exist in subsurface soil. Chemicals with
concentrations exceeding the ALs may need further evaluation. Conversely, chemicals with
concentrations below the Als were determined to be present at levels that are not expected to
adversely impact human health. The results of the risk evaluation provided the basis for the
recommendations and conclusions presented in Section 6.0.
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Table 2-1 SA Phase Data Quality Objectives S

Activit Data Type Intended Use

Quality Category

L4
; . . . Qualitatively Identify Areas of . .
Site Recpnnaissance Visual Observations Stress or Other Abnormalities Screaning —
=
Table 2-2 SC Phase Data Quality Objectives o
Activity Data Type Intended Use Quality Category :
Head;ng;at Field Reference
Poaints L

Readings at Field Reference

Characterize Geology and

Subsurface Soil Physical Parameters Contaminant Migration Screening

Characterization
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) Table 2-5 Basis for TNRCC Screening Action Levels (SALSs) for the RV Fam Camp Area
;
S~ TNRCC
Screening Action
S Compoung Level* (mg/kg)
Matals
Aluminur

-
Merc
== Nickel
E o
=
_ \-j
== Tolusne T gy
g - Ethylbenze;
- mpXylene BND
) Xylene
- Methy! tert-butyl ether BND
i :
Methy! Iscbutyl ketone BND
=. Semlvolatiles
- 2-Melhytna
Phenanthrene BND
— Bis(2-ef
= 2:Methyiphe
4-Methylphenol BND -
; N Pesticldes
E BND-background not determined
* Based on procedures specified in TNRCC Chaptar 335, Subchapler S for Risk Reduction Standard Numzer 1 (TNRCC 1993),
- Values represent background UTLys s for Horizon B (> 2 ft bgs) soils determined by Jacobs (1657, 15¢8).
]
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-
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3.0 PROJECT INVESTIGATIONS

The sections below present the findings of the project investigations. Findings of the SA
were used to define the site environmental setting and identify potentially contaminated
areas.

An SC was performed in areas identified in the SA as having potential contamination
associated with the suspected leach field, The objective of this phase of the field
investigation was to delineate the nature and magnitude of contamination, identify the
sources of contamination, and characterize environmental site conditions.

3.1 SITE ASSESSMENT

The SA consisted of two activities. The first activity was a land survey. The land survey
reports included a site drawing showing prominent study area features and boundaries,
as well as the sampling locations identified above, and tabulated summaries of state plane
coordinates for the surveyed features. The site drawing is presented in Appendix D. The
site drawing includes information related to the Pipeline Investigation areas, which are
described in a separate report (TEC 1998).

The second activity was a walk-through survey of the site to document visual
observations of potential contamination of soil. There was no visible evidence of surface
soil contamination in the RV Fam Camp area. A background search conducted as part of
the project scoping activities indicated that sewage receptacles at the RV Fam Camp area
may have been connected to a septic tank and leach field (Long 1996).

3.2 SITE CHARACTERIZATION

Based on the results of the SA, an SC was conducted in areas identified as needing
additional investigation. The SC consisted of a subsurface soil investigation performed
through the advancement of boreholes and the coliection of samples for organic vapor
screening, lithologic characterization, and chemical characterization. The section below
provides a description of the field and laboratory data, followed by discussions of the SC
results. The SC results include a description of the borehole location and iithology, a
summary of screening and analytical results of the soil boring sampling, and a
comparison of analytical results with screening action levels.

3.2.1 Field and Laboratory Data Quality Assessment

Field and laboratory data quality assessment was performed through an independent
validation of the inorganic and organic analyses. A completed data validation report is
provided in Appendix J. Included in the data validation summary report is a copy of all
analysis data sheets with qualifiers. Qualifier definitions are provided in Table 3-1.
Summaries of the data quality assessment for each analysis performed is provided below.
Included in the summaries are the results of laboratory method blanks and field blanks
(trip, equipment, and ambient). A summary table that identifies individual field
samples associated with each blank sample is provided in Appendix L.
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3.2.1.1 Volatile Organics

The VOC results obtained by SW-846 Method 8240 are considered invalid due to
laboratory-related limitations and are usable only for qualitative purposes in this
report (Appendix P), These limitations were identified following completion of the draft
investigation report (TEC 1997). The analytical results previously rejected for this
analysis are not affected. Data that had been determined to be useable by the data
validation process are affected and are marked with an “R” in the qualifier columns of
the data summary table (Table 3-6).

Data generated from Method 8240 were treated as qualitative in discussions of potential
source areas and migration pathways. Because the primary focus of the SC was to
determine whether a source of contamination exists at the RV Fam Camp area, qualitative
use of the data was considered sufficient to form conclusions regarding the conditions of
the site and the need for further actions. Therefore, the laboratory-related limitations
are not expected to significantly affect the Risk Evaluation results or the investigation
conclusions.

3.2.1.2 Volatile Hydrocarbons

All the data quality assessment criteria listed in Section 2.4.1 were generated within
acceptable QC specifications. All of the data are considered to be valid and usable with
appropriate qualifiers, as noted on the analysis data sheets provided in Appendix J.

Positive results were not detected in any of the blank samples.

3.2.1.3 Extractable Hydrocarbons

All the data quality assessment criteria listed in Section 2.4.1 were generated within
acceptable QC specifications. All of the data is considered to be valid and usable with
appropriate qualifiers, as noted on the analysis data sheets provided in Appendix J.

Positive results of extractable hydrocarbons were not detected in any of the method
blank samples. The equipment blank was collected and analyzed for TPH as diesel. A
positive result of 77 ug/L was detected in this blank. This result was reported at less
than the practical quantitation limit (PQL). The data were not qualified based upon this
field blank. A summary of the equipment blank sample analysis identifying positive
results is provided in Table 3-2.

3.2.1.4 Semivolatile Organics

All the data quality assessment criteria listed in Section 2.4.1 were generated within
acceptable QC specifications.

Positive SVOC results were not detected in any of the method or equipment blank
samples.

3.2.1.5 Pesticides/PCBs

All the data quality assessment criteria listed in Section 2.4.1 were generated within
acceptable QC specifications. All of the data is considered to be valid and usable with
appropriate qualifiers, as noted on the analysis data sheets provided in Appendix J.
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One laboratory method blank was analyzed for pesticides/PCBs. Positive results were
not detected in the blank sample.

3.2.1.6 Inorganics

All the data quality assessment criteria listed in Section 2.4.1 were generated within
acceptable QC specifications. All of the data is considered to be valid and usable with
appropriate qualifiers, as noted on the analysis data sheets provided in Appendix J.

Several inorganics were positively identified, but were below respective PQLs in the
method blanks. No inorganics were detected above PQLs. A summary of the method blank
sample analyses identifying positive results is provided in Table 3-3. One equipment
blank was analyzed for inorganics. Positive results were reported for calcium and iron.
Several inorganics were reported below PQLs in the equipment blank. A summary of the
equipment blank sample analyses identifying positive results is provided in Table 3-2.
Calcium and iron were detected in the method blanks.

3.2.2 SC Results

The potential misuse of the sewer receptacles for disposal of hazardous substances,
resulting in possible contamination of surrounding subsurface soil, was the basis for
conducting a subsurface soil investigation in this area. Prior to drilling boreholes, a
geophysical survey was conducted to identify any anomalies in the subsurface that may
represent leach field trenches. The findings of the geophysical survey and the soil
borehole sampling are discussed in the sections below.

3.2.2.1 Geophysical Survey

After discussions with Carswell AFBCA personnel and surveying the RV Fam Camp area,
it was concluded that the area to the northeast provided the only viable space for a leach
field (see Appendix B). The area to the southeast was topographically upgradient from
the parking areas and offered limited space for leach field drainage. Spaces to the
northwest and southwest are also limited, as the surface drops approximately 10 feet in
each direction (see Figure 2-1).

EM and GPR methods were used in an area approximately 35,000 square feet in size
extending 185 feet along the area's paved road and extending approximately 190 feet to
the northwest. A complete report of the geophysical survey, along with a detailed map
showing survey area and results, Is provided in Appendix B.

The EM method used in the survey located a low-grade high conductive anomaly within
the area southwest of the tree hedge, which lies between two graveled RV parking stalls
located perpendicular to the paved road (ULS 1996). Although GPR was used to turther
characterize the anomaly, the reflector data were weak and nonconclusive, likely due to
poor soil conductivity conditions. Utilities were detected during the survey and marked
for use during drilling of boreholes.

3.2.2.2 Borehole Location and Site-Specific Lithology

Five boreholes (SB-16 through SB-20) were strategically advanced in the RV Fam
Camp area to characterize any potential leach field as shown in Figure 3-1. Borehole
SB-16 was drilled directly in the subsurface anomaly identified by the geophysical
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survey. Boreholes SB-17 through SB-19 were advanced to the northeast to intersect
potential leach field discharge from this area.

Drill cuttings at SB-16 indicated the subsurface anomaly identified within the parking
area to be shallow soil covering limestone bedrock. No visible signs of a ieach field or
contamination associated with a leach field were noted during drilling operations at any
of the boreholes.

A thin soil profile was also encountered at locations SB-17, SB-18, and SB-19.
Refusals against shaley limestone were met at depths between 4 and 7.5 feet. A well-
developed organic sitty-clay topsoil, typical of prairie grasslands, was encountered in
all borings. Beneath it were dry siits containing limestone fragments that became more
abundant as bedrock was encountered.

During the SC field investigation, two 6-inch-deep depressions in the surface to the
northwest of the area were noted. The depressions were approximately 1 foot wide and
50 feet long. SB-20 was advanced between the depressions in order to characterize this
area. Boring SB-20 was advanced in an entirely different soil regime. [t was situated
on the southeasterly flank of Farmers Branch Creek in alluvial fill deposits. This boring
encountered silts and clay-rich silts to a depth of 21 feet, where refusal was met against
limestone.

3.2.2.3 Subsurface Soil Screening and Analytical Sample Selection

As shown in Table 3-4, organic vapor soil screening readings remained fairly consistent
with ambient conditions throughout soil boreholes SB-16, SB-17, and SB-18. Readings
above ambient conditions were recorded at depths of 2 to 4 feet and 5 to 10 feet below
ground surface (bgs) in borings SB-19 and SB-20, respectively. Based on this
screening, Table 3-5 presents the depths selected for soil boring sample collection and
the laboratory analyses specified for each sample. One to two samples were collected
from each borehole at depths corresponding to the relatively higher PID readings. Cne
sample in SB-20 was collected below the area of potential contamination to delineate the
extent of contamination. A total of eight samples and two duplicates were collected and
submitted for laboratory analysis of inorganics, VOCs, SVOCs, TPH, and pesticides/PCBs.
Grain size analysis was conducted on two of the samples.

3.2.2.4 Data Summary

A summary of the subsurface soil analytical results of detected compounds for the
samples collected in the RV Fam Camp area is presented in Table 3-6. The detected
organic compound results are also shown in Figure 3-1. The extractable hydrocarbons
and pesticides (alpha-BHC, endrin aldehyde, and lindane) were reported in all samples
at concentrations below the PQL, indicating that detected concentrations are estimates
associated with uncertainty. Detected VOCs via Method 8240 were limited to 2-hexanone
and methyl isobuty! ketone. Several inorganic compounds were detected in all samples.
Figure 3-1 does not suggest any pattern in the locations of the detected compounds,
except that the levels of extractable hydrocarbons are similar across the boreholes.

Detected concentrations of antimony, calcium, and potassium exceeded SAls. Alpha-BHC,

gamma-BHC, and endrin aldehyde were not analyzed for in background samples {Jacobs
1997) and therefore did not have SALs with which to compare (based on RRSN1
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procedures). These compounds were automatically carried forward in the risk
evaluation. The potential sources and migration pathway of these compounds are
discussed in Section 4.0. As discussed in Section 3.2.1.1, data for 2-hexanone and
methyl isobutyl ketone, the only VOCs detected in RV Fam Camp samples, are not valid
for quantitative use. However, the presence of these compounds is discussed
qualitatively in the risk evaluation section, as well as in Section 4.0.



Table 3-1 Data Qualifiers

Qualifier : Defir_nitio_r_a

Organics

tit

" estimated quantity due 1o variance from quality

F The compound was positively identified. However, the associated numerical value is ;
below the Practical Quantitaticn Limit (PQL)
M Designates that a matrix effect may be present due to accuracy and/or precision being =
nerated out of specification for the matrix spike (MS}/MS duplicate (MSD).
Em
-

R

Inorganics

!
i

J The analyte was positively identified. The reported value is estimated due to variance %
from quality control limits.

%:
=
= The compound was positively identified. However, the associated numerical value is
below the PQGL.- =
=

s ! ic _qualily control limits.
Source: Data Validation Report (Appendix J), based on the project-specific QAPP. B
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Table 3-4 Organlc Vapor Soll Screening Summary For The RV Fam Camp Area

Analytical Sample  Sample Depth Interval Relative Moisture Organic Vapor®

B
-

NS: No sample collected for chemical characterization
*Relative Moisture Content; D=Dry, M=Slightly 16 very moist.
®Measured with a photoionization detector (PiD).
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4.0 POTENTIAL CONTAMINANT SOURCE AND MIGRATION PATHWAYS

The SA and SC results and findings presented in Section 3.0 are interpreted in this
section to identify potential sources of the detected constituents in subsurface soil and
describe any potential for migration.

No visible signs of a leach field or contamination associated with a leach field were noted
during drilling operations at any of the boreholes. The inorganic compounds that
exceeded SALs and organics detected in samples collected from the RV Fam Camp area may
be a result of above ground activities that were not associated with a leach field, such as
application of pesticides in the area or leaks from lawn maintenance machinery.
Potential risks associated with these inorganic compounds and detected pesticides are
evaluated in Section 5.0.

As discussed in Section 3.3.5.1, groundwater was not encountered in the area. The silty
soil layer above limestone varied from 5 feet to 20 feet bgs. The lack of groundwater and
low permeability of the soifls will limit the migration potential of the site.
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5.0 RISK EVALUATION

Although contaminants reported in Section 3.0 are not believed to be attributable to a RV
Fam Camp source such as a leach field, potential risks were evaluated in order to ensure
human health and the environment are protected. The risk evaluation focuses on risks
associated with subsurface soil in the RV Fam Camp area. The evaluation is divided into
the Human Health Evaluation {Section 5.1) and the Ecological Evaluation (Section 5.2}.
Section 5.1 identifies COPCs and potential human receptor and exposure pathways and
develops ALs for protection of human health. Section 5.2 presents the biological
resources present in the study area and evaluates potential ecological impact using
toxicological benchmarks.

5.1 HUMAN HEALTH EVALUATION

In this section, human health risks are evaluated through the development of health-
based ALs (i.e., risk reduction standards under Subchapter S} for the RV Fam Camp
fnvestigation Area, as described in Section 2.4.3. This approach is consistent with the
methods and protocols outlined in the AFCEE Handbook (USAF 1993) and TAC Chapter
335, Subchapter S (TNRCC 1996). These references generally follow standard risk
assessment procedures, which includes identifying COPCs, identifying potential
receptors and exposure pathways, evaluating the toxicity of the COPCs, and
characterizing risks (EPA 1889a,b).

A human exposure conceptual site model in tabular format is presented in Table 5-1. It
summarizes the contaminants, contaminated media, and migration and exposure
pathways for the study area based on the findings of the site characterization and risk
evaluation.

5.1.1 Identification of Chemicals of Potential Concern

As described in Section 3.0, soil samples were collected at various depths for laboratory
analysis according to PID readings. Surface soils were not collected because PID
screening indicated a lack of contamination in the top 2 feet of soil in the RV Fam Camp
area. Groundwater was not encountered in this area and was therefore not sampled.

The potential for future migration is limited by geological barriers or lack of subsurface
contamination. Therefore, the only environmental medium of concern for this risk
evaluation is subsurface soil. In Section 3.0, detected site concentrations in subsurface
soil were compared with SALs. Chemicals with concentrations exceeding SALs were
carried forward in this risk evaluation and refined to produce a list of COPCs for
developing action levels. "

Exceedances of the SALs are identified with boxes around the concentrations in Table 3-
6. Three inorganics and three organics had concentrations exceeding SALs. No
petroleum- or leach field-related compounds exceeded SALs.

Antimony concentrations in alf samples colieéted at the RV Farrrn”C'amp area (ranging from
0.99 to 2.71 mg/Kq) exceed the SAL, which is the background UTL of 0.712 mg/Kg

5-1
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calculated in the Jacobs study (Jacobs 1997, 1998). No regional background levels for
antimony were available in the EPA (1996a) screening level document. However, based
on a communication with the EPA (EPA 1997a), the antimony levels detected in site
samples likely represent background for the specific study area because 1) the levels
were relatively fow compared to typical contamination levels; 2) the variation of
concentrations across samples is limited; and 3) natural levels of antimony tend to vary
significantly from area to area, suggesting that background levels at the RV Fam Camp
area may be naturally higher than those found in the Jacobs study. In addition, the
antimony concentrations detected at the area are well within the range of concentrations
found in native soils (Dragun 1988). Therefore, the antimony levels observed in
subsurface soil sampled at the RV Fam Camp area are considered background for
purposes of this risk evaluation. Consequently, antimony was not selected as a COPC.

Table 3-6 shows that calcium detects exceed the SAL (based on the measured
background) in all but one sample collected from the RV Fam Camp area. Potassium
detects exceed the SAL in one sample collected from this area. The concentrations of
these compounds are due to the limestone that was encountered during borehole drilling.
Therefore, the concentrations are attributed to localized geological conditions and
calcium and potassium were not selected as COPCs. The concentrations of calcium and

potassium in soil at this site are not expected to result in adverse human health effects.

Table 5-2 summarizes the COPCs and frequency of SAL exceedances for the RV Fam Camp
area. Detected organic compounds were automatically carrled forward because either
background data were not available for these compounds or they were not detected in
background samples. A total of three pesticides were identified as COPCs at the RV Fam
Camp area. Although 2-hexanone and methyl isobutyl ketone were detected in site
samples, the data are not valid for quantitative use, as discussed in Section 3.2.1.1.

5.1.2 Potential Human Receptors

Potential human receptors present in the vicinity of the RV Fam Camp area are identified
in this section. Potential human receptors were identified based on current and future
land use, beneficial groundwater use, and the migration potential evaluation (Section
4.0).

As discussed in Section 1.0, the RV Fam Camp area is located on NAS Fort Worth
property, which consists of multiple land uses including industrial, commercial,
recreational, and residential. A portion of this property will be transferred to the
public as part of the NAS Fort Worth property disposal/reuse process. The RV Fam
Camp area is located on the portion of property to be transferred. Currently, the RV
Fam Camp area, located to the west of the Carswell Golf Club property, is an open area
with no development. The property on which the golf club is located is expected to
remain a golf club under private ownership after the property transfer. The RV Fam
Camp area is expected to be developed as an extension of the golf club (Long 1996).

Although the RV Fam Camp area Is not currently being used for its intended purpose, it is
accessible to the public. Therefore, current potential human receptors include NAS
personnel and residents intermittently using the RV Fam Camp area for recreational
purposes. The potential receptors are expected to remain the same after the property
transfer, although the individuals using the golf club will likely include non-NAS
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residents. Because some development is expected in the portion of the property being
transferred (e.g., extension of the golf course), construction workers are also potential
future receptors.

Potential beneficial use of the groundwater in the vicinity of the RV Fam Camp area is
designated as Category [ groundwater by TNRCC because of potential contaminant
migration into local surface water (Benson 1997). No receptors are currently using
this groundwater as a water supply. There are no known planned uses of the
groundwater as a future water supply for domestic or industrial purposes.

5.1.3 Human Exposure Pathway Evaluation

Exposure pathways describe the mechanisms through which chemicals released from the
source(s) reach potential receptors. Exposure pathways are defined by the following
elements, all of which must be present to have a complete exposure pathway:

» contaminated environmental media;

= receptor;

- point of contact with the contaminated medium; and
= feasible route of exposure at the contact point.

As discussed in the previous section, potential receptors in the study area include:

» current and future recreational visitors to the RV Fam Camp area; and
« future construction workers in the transferred property.

COPCs in the RV Fam Camp area were identified in subsurface soil. No other
environmental media have been identified as being contaminated, and future contaminant
migration to other media is not expected based on the reasons discussed in Sections 4.0
and 5.1.1. Current visitors to the RV Fam Camp area do not directly contact subsurface
contamination because the SC results indicate that the contamination is greater than 2
feet bgs. Therefore, no complete exposure pathways exist for current potential
receptors.

Similar to the conditions for the current receptors, future visitors to the golf club are
not expected to directly contact the subsurface contamination. However, 15 feet of the
soil column represents a reasonable depth above which soil could be excavated and
brought to the ground surface during construction and excavation activities. Thus,
future receptors in the vicinity of the development of the RV Fam Camp area may be
exposed to potential contamination in subsurface soil brought to the ground surface.
Future visitors may be exposed to contaminants in subsurface soil brought to the surface
via inhalation of volatiles/particulates; they are not expected to directly contact the soil
because it will be in a construction zone. Because the future visitor may be a local
resident, visitation to the RV Fam Camp area may be long-term. Therefore, the
exposures associated with the future visitor are assumed to occur for 30 years, which is
the standard default exposure duration for residents. Future construction workers may
be exposed to contaminants in subsurface soil via ingestion of and dermal contact with
soil and inhalation of volatiles/particulates. Due to the short-term nature of
construction work, construction workers are assumed to have an exposure duration of 2
years.

5-3
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Although groundwater use in these areas is unlikely to occur in the future and
contaminant migration is limited, the potential for contaminant migration from soil to
groundwater was considered when deriving ALs because the RRSN2 regulation specifies
that this pathway must be evaluated for contaminants detected in soil.

As presented in Section 5.1, the human exposure CSM summarizing the exposure
information for the RV Fam Camp area is shown in Table 5-1. In summary, the future
exposure scenarios used to develop ALs are as follows:

» Recreational visitor to the RV Fam Camp area potentially exposed via inhalation
of volatile COPCs and particulates in excavated subsurface soil.

+ Construction worker potentially exposed via ingestion of, inhalation of, and
dermal contact with COPCs in subsurface soil at the RV Fam Camp area.

« Residents potentially exposed via groundwater ingestion due to contaminants
migrating from subsurface soil to groundwater.

5.1.4 Toxicity Assessment

The objective of the toxicity assessment was to compile established toxicity criteria
necessary for developing the ALs in Section 5.1.5. These criteria range from toxicity
values to weight-of-evidence classifications for carcinogens and are used to establish
appropriate risk-based concentrations. The toxicity criteria are divided into two
categories, based upon the endpoint of toxicity of a compound. These categories are
noncarcinogenic and carcinogenic effects. Some compounds produce effects in both
categories.

To establish the toxicity of carcinogens, the EPA uses a weight-of-evidence classification
scheme to rate carcinogenic potential. The classifications describe the likelihood, based
on scientific evidence, that a chemica! will cause cancer in humans according to the
strength of the supporting data. The five weight-of-evidence categories for carcmogens
are as follows:

s Group A - Human Carcinogen;

« Group B (B1 and B2) - Probable Human Carcinogen;

» Group C - Possible Human Carcinogen;

» Group D - Not Classifiable as to Human Carcinogenicity; and
« Group E - Evidence of Noncarcinogenicity in Humans.

Toxicity values, combined with the exposure assumptions, are used to estimate risks or
derive risk-based concentrations. They are dependent upon the dose response
relationship of a compound. The cancer slope factor (CSF) describes the dose response
relationship for carcinogens, while the reference dose (RfD) describes the relationship
for noncarcinogens. The EPA has developed CSFs for compounds classified as A, B, and
selected C carcinogens. The CSF is used to estimate the upper bound excess lifetime
cancer risk associated with lifetime exposure to a carcinogen.

The EPA develops chronic and subchronic RfDs assuming that a threshold for adverse
effects exists. The RfD is developed from the no- observed adverse- effect IeveI

uncertainty factors. The chronic RfD is considered to be the Ievel below which
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/

significant adverse health effects are unlikely to occur, assuming a threshold mechanism
of action in humans and an exposure period of 7 years to a lifetime. The subchronic RfD
assumes an exposure period of less than 7 years.

Toxicity values are available from EPA (1997 b,c) for ingestion and inhalation routes of
exposure. Toxicity criteria for both routes of exposure for the COPCs in the RV Fam
Camp area are compiled in Table 5-3.

The EPA has not developed toxicity values for dermal exposure because of limited
toxicity data. Potential risks associated with this pathway can be evaluated using oral
RfDs and CSFs adjusted from administered to absorbed doses. This adjustment is
necessary because most EPA toxicity values are based on administered doses (intakes},
whereas the calculated dermal exposure represents an absorbed dose. To derive a dermal
toxicity factor for noncarcinogenic effects, the oral RfD is multiplied by the
gastrointestinal absorption fraction for the chemical of interest. For a dermal CSF, the
oral CSF is divided by the gastrointestinal absorption fraction. Gastrointestinal
absorption factors may be obtained from literature sources. Table 5-4 presents the
derivation of derma! toxicity factors, including the oral toxicity factors and absorption
fractions used to calculate the values.

5.1.5 Development of Action Levels

ALs for the RV Fam Camp area were derived according to the methods for RRSN2 (TAC
Chapter 335, Subchapter S} and those provided in EPA guidances, per EPA (1996a).
The potential receptors identified for this area include future recreational visitors and
construction workers who may be exposed to contaminants in subsurface soil brought to
the surface by construction-related activities. Given that exposure to contaminants in
subsurface soil would be lower for recreational visitors than for construction workers
because of the comparative proximity to excavation activities and exposure of workers
via more exposure routes, potential risks associated with the construction worker
scenario would be higher. Therefore, ALs for recreational visitors were not developed.
Although groundwater use is not likely to occur, as indicated earlier, potential future
receptors using the groundwater as a domestic (residential) water supply were
considered in the development of soil ALs. This approach is consistent with other risk
assessments being conducted at the NAS Fort Worth. In the risk assessment of the
Abandoned Service Station Site that encompasses the Unnamed Stream area, migration of
contaminants from groundwater to surface water and impact of potential potable water is
an exposure pathway that was evaluated {Benson 1997). Future industrial use of the
groundwater was not considered when deriving the ALs because the exposure frequency
and duration, and thus the corresponding risks, would be lower than for residential use.

Table 5-5 presents the two MSCs that were considered as possible ALs and the AL
selected for each COPC in the RV Fam Camp area. The MSCs for groundwater protection
under a residential scenario were calculated using equations and exposure assumptions
for residential ingestion of drinking water provided in Appendix |l, Subchapter S
(TNRCC 1996). Maximum Contaminant Levels (MCLs) were considered the primary
groundwater-specific concentration for deriving groundwater protective ALs, if
available; otherwise, risk-based concentrations (RBCs) were derived. The MCL or
groundwater RBC was multiplied by 100 to generate a soil concentration protective of
groundwater uses. MCLs were available only for endrin {used for endrin aldehyde) and

5-5



430 75

lindane. For alpha-BHC, RBCs were derived using the equations and exposure
assumptions shown in Table 5-6.

The soil contact ALs for the construction worker scenario are based on the equations and
exposure assumptions shown in Table 5-7. Equations and assumptions for the
particulate emission and volatilization factors are provided in Tables 5-8 and 5-9. The
methodologies used are consistent with the most recent EPA guidances (EPA 1992b,
1995, 1996 a,b,c) and RRSN2. ALs estimated for the construction worker scenario
include ingestion of, inhalation of, and dermal contact with COPCs in subsurface soil.
The three potential ALs for COPCs with noncarcinogenic effects were adjusted to account
for cumulative health effects posed by compounds with similar critical toxicity
endpoints. These adjustments ensure that the total potential risks presented by
exposures to compounds with the same toxic response do not exceed the acceptable
noncarcinogenic risk level (i.e., a hazard quotient of 1). Table 5-3 summarizes the
critical toxicity endpoints corresponding to the respective RfDs for each COPC. The
COPCs with similar noncancer endpoints are endrin aldehyde and lindane. The common
endpoint is hepatotoxicity. The AL for endrin aldehyde was divided by two, yielding a
combined hazard index of one. The AL for lindane is based on carcinogenic effects and
was, therefore, not divided by two.

The lowest of the two concentrations was selected as the AL (Table 5-5). In all cases,
the groundwater protection concentration was the lowest value.

5.1.6 Action Level Comparison

In Table 5-10, COPC concentrations are compared with the selected ALs. Maximum site
concentrations, rather than statistically derived exposure concentrations, were used for
comparison because of the limited number of subsurface soil samples (i.e., eight
samples) collected from the RV Fam Camp area. This approach is consistent with TAC
Chapter 335, Subchapter S (TNRCC 1996).

None of the COPC concentrations exceed the AlLs and the concentrations are, in fact,
several orders of magnitude less than the action levels in the majority of the cases.
Although no comparison could be made for 2-hexanone and methyl isobutyl ketone
because of the lack of valid data, the presence of these compounds is not considered
significant because of the low detection frequency {two out of eight samples) and the lack
of an obvious source. They are not related to a leach field. As discussed in Section 4.0,
no visible signs of a leach field or contamination associated with a leach field were
observed during the SC investigation. The compounds in this risk evaluation may have
resulted from above-ground activities not associated with a leach field, such as
application of pesticides in the area or machinery use. The metals generally appear to be
within normal background ranges.

5.2 ECOLOGICAL EVALUATION

Potential ecological risks were evaluated using a screening level assessment in which
site concentrations were compared to established ecological benchmarks. This approach
Is consistent with methods outlined in the Framework for Ecological Risk Assessment
(EPA 1992a) and the Draft Guidance for Conducting Ecological Risk Assessment Under
The Texas Risk Reduction Program (McBee et al. 1996).
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The sections below describe the biological resources in the vicinity of the study area,
identify potential receptors and exposure pathways, and compare study area
concentrations with screening benchmarks.

5.2.1 Biological Resources

Biological resources in the RV Fam Camp area are expected to be limited because of their
industrial or disturbed nature. However, vegetated areas within or adjacent to the study
area may provide habitat for wildlife.

5.2.1.1 Vegetation

NAS Fort Worth and the study area are located in the Grand Prairie portion of the Black
Prairies section of the Central Lowlands Physiographic Province. This province is
characterized by broad terraces that slope to the east. The topography in the vicinity of
the pipelines is relatively flat.

Vegetated areas In the study area are predominantly mowed grasses and weedy herbaceous
species. Most of the native habitat and species have been replaced by introduced
ornamental or invasive weedy species. Grasses in the vicinity of the Valve Box area are
typical of undeveloped industrial areas. According to ETC (1994), these grasses include
little bluestem (Schizachyrium scoparium), Indian grass (Sorghastrum avenaceum),
big bluestem (Andropogon gerard)), and buffalo grass (Buchioe dactyloides). Grasses
along Farmers Branch Creek in the pipeline corridor are Bermuda grass and buffalo
grass (Figure 1-3). These species are also found on the golf course. Introduced trees on
the golf course include catalpa (Catalpa bignonioides) and chinaberry (Melia azedarach).

A riparlan habitat is located to the east along Farmers Branch Creek (Figure 1-3).
Trees and shrubs located in this area include blackjack oak (Quercus marilandica),
cedar elm (Ulmus crassiflia), American elm (Ulmus americana), hackberry (Celtis
laevigata), and sumac {Rhus spp.) (ETC, 1994). '

Although water periodically flows through nearby Farmers Branch Creek and the golf
course contains several small ponds, hydrophytic (wetland) vegetation is limited to a
few emergent species such as cattails, sedges (Carex spp.), and rushes (Juncus spp.).

5.2.1.2  Wildlife

Wildlife in the vicinity of the study area includes a variety of birds, mammals, and
reptiles. Wildlife typically found in the grassy areas includes common bird species such
as grackle (Quiscalus quiscula), starling (Starnus vuigaris), western meadowlark
(Sturnelia neglecta), and mourning dove (Zenaidura macroura). Mammals that may use
the general area are coyote {Canis latrans) and black-tailed hare (Lepus californicus).
Vegetation along Farmers Branch Creek may provide habitat for Eastern cotton-tailed
rabbit (Sylvilagus floridanus), fox squirrel {Sciurus niger), and opossum (Didelphis
virginiana). Other mammals that could be found in the study area include raccoon
(Procyon lotor), striped skunk (Mephitis mephitis), nine-banded armadillo (Dasypus
novemcinctus), red fox (Vulpes fulva), and gray fox (Urocyon cinereargenteus) (ETGC,
1994).
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The study area may also provide habitat for reptiles and amphibians. Reptiles may
include snakes, including Western cottonmouth (Agkistrodon piscivorus), Western
diamondback (Crotalus atrox), Western milk (Lampropeltis trlanguium gentiliis), and
Western ribbon {Thamnophis proximus proximus). Bullfrog (Rana catesbelana) and
softshell turtle (Trionyx spp.) are the dominant water-dependent species known to live
in the ponds on the golf course and along the Trinity River (ETC 1994).

Some stretches of the Trinity River contain habitat for waterfow! and shorebirds.
Waterfow!l known to use the West Fork of the Trinity River and nearby Lake Worth
include wood duck (Aix sponsa), mallard (Anas platyphynchos), pintail (Anas acuta),
American golden-eye (Buchepala clangula), and merganser (Mergus merganser) (ETC,
1994). Common shorebirds are the killdeer (Charadrius vociferus) and great blue
heron (Ardea herodias).

5.2.1.3 Threatened and Endangered Species

There are no known Federal or state threatened or endangered plant or wildlife species
or sensitive habitats within or adjacent to the RV Fam Camp area. However, NAS Forl
Worth is located in the Central North American Migratory Flyway, through which
several threatened and endangered species migrate, including the Arctic peregrine falcon
(Falco peregrinus tundrius), bald eagle {Haliaeetus), and whooping crane (Grus
americana) (ETC, 1994). These species are attracted to Lake Worth, which is located
approximately 1.5 miles north of the study area. These species are migratory and are
not expected to reside in the vicinity of the study area.

The Silver Creek heron rookery is located along the northeast side of the lake,
approximately 5 to 6 miles north of the study area. The rookery is protected as a
sensitive wildlife area by the Texas Parks and Wildlife Department.

Two federally listed candidate reptiles may exist in Tarrant County. They are the Texas
horned lizard (Phrynosoma cornutum) and the Texas garter snake (Thamnophis sirtailis
annectens). The Texas horned lizard prefers grassy upland areas, while the Texas garter
snake prefers seeps and wet grass areas. Either of these species could inhabit the grassy
areas surrounding the golf course, along the banks of the Trinity River or in portions of
Farmers Branch Creek. However, to date they have not been identified on NAS Fort
Worth or in the project vicinity. Suitable habitat in the study area is fragmented and
routinely maintained by mowing and herbicides. Therefore, it is not anticipated that
these species exist within or adjacent to the study area.

5.2.2 Potential Receptors and Exposure Pathways

Inorganics, VOCs, and one pesticide were detected within the root zone (2.2 to 5 feet bgs)
of the RV Fam Camp area. Thus, ecological receptors could potentially contact these
chemicals. Ecological receptors could include deep-rooted trees and shrubs if their root
systems contact the contaminants. The contaminants are within 5 feet of the ground
surface; therefore, burrowing animals such as raccoon, striped skunk, and nine-banded
armadillo could potentially contact the contaminants. If the burrowing animals were to
contact the contaminants, a predator such as a coyote or raptor foraging on these species
could become an ecological receptor for chemicals that bioaccumulate {e.g., lindane).”
Based on these conditions, potential ecological receptors could be exposed to subsurface
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contaminants in the RV Fam Camp area via plant uptake, ingestion, inhalation, and
dermal contact. '

The mobility of an ecological receptor is typically considered when evaluating its
potential for exposure (Will and Suter, 1995). The mobility of a specific receptor is
directly correlated to the average foraging range of an individual within the species
under consideration (Sample et al. 1996). Flightless invertebrates and vegetation are
considered stationary due to the small area they occupy. Small invertebrates such as
amphibians, reptifes, small arboreal, and burrowing animals are considered mobile
receptors. These mobile receptors can have foraging ranges up to several acres.
Transient receptors include larger invertebrates such as coyote, fox, and raccoon, and
migratory avifauna or raptors. Foraging ranges for these transient species could cover
several square miles, reducing the amount of time spent in the RV Fam Camp area and,
therefore, the amount of exposure.

5.2.3 Screening Benchmark Comparison

Maximum concentrations of COPCs for ecological receptors in the RV Fam Camp area
were compared to local background levels (Jacobs 1897) and to soil screening
benchmarks obtained from McBee et al. {1996), Sample et al. (1996}, and ICF
(1889). This comparison is shown in Table 5-11. The COPCs for ecological receptors
are the chemicals that were detected in the soil above 5 feet, which include lindane and
metals.

The wildlife soil benchmarks found for lindane are 2.5 mg/Kg and 20 mg/Kg for maize
and general crops, respectively (ICF 1989). For the purposes of this evaluation, these
values were adjusted downward by a factor of 130 to account for potential
bioaccumulative effects of lindane (TNRCC 1996). The bicaccumulation factor is based
on data presented in the EPA's Ambient Water Quality Criteria for lindane. The lowest
resulting benchmark was used in the screening. As shown in Table 5-11, the
benchmark (0.019 mg/Kg) is one to two orders of magnitude above the AL and detected
concentrations of lindane, which are about an order of magnitude lower than the PQL.

No quantitative comparisons could be made for 2-hexanone and methyl isobuty! ketone
due to reasons discussed in Section 3.2.1.1. However, these compounds are not
persistent and are volatile in the ambient environment, with vapor pressures greater
than 1imm Hg at 25°C (McBee et al. 1996). Therefore, ecological receptors are not
expected to be exposed to these compounds in the study area at levels that would
adversely impact the environment.

Ecological benchmarks based on invertebrates and/or plant toxicity were available for
all the metals. The site concentrations of all the metals detected at the RV Fam Camp area
are below the screening benchmark and/or background concentrations. No screening
benchmarks were available for magnesium, sodium, or potassium, but all had
concentrations below background levels. As indicated in Section 5.1.1, the elevated
calcium concentrations are naturally occurring limestone and are therefore due to
localized geological conditions.
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5.2.4 Ecological Evaluation Summary

The RV Fam Camp area has limited habitat for wildlife because the vegetation is
regularly maintained by mowing and/or spraying with herbicides. In addition, the area
is isolated from other suitable habitat by several secondary roads and a four-lane
highway.

The concentrations of compounds detected at the RV Fam Camp area are all below the
screening benchmarks and/or background concentrations. The benchmarks used in this
screening assessment are designed to be conservative so that chemicals with potential
ecotoxicological properties are not prematurely eliminated from the assessment (McBee
et al. 1996). Based on this screening evaluation, the compounds detected in subsurface
soil at the RV Fam Camp area are not expected to adversely impact wildlife or plants at
the site,

5.3 RISK EVALUATION SUMMARY

ALs were developed for COPCs detected in the RV Fam Camp area. Although COPCs were
identified for this area, these compounds are not indicative of a contaminant source at the
RV Fam Camp such as a leach field (as discussed in Section 4.5).

Concentrations of all the COPCs are below human health ALs, which were based on
groundwater protection of residential drinking water (Table 5-10), Simifarly,
concentrations of the detected compounds in the RV Fam Camp area either are below
ecological screening benchmarks, measured background levels, or are not considered of
concern to ecological receptors. Therefore, the results of this risk evaluation
demonstrate that the concentrations of compounds present in subsurface soil at the RV
Fam Camp area are not expected to adversely impact human health or the environment.

The COPCs in the RV Fam Camp area may be a result of above-ground activities not

associated with a leach field, such as application of pesticides in the area or machinery
use. The metals generally appear to be within normal background ranges.
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Table 5-2 Chemicals of Potential Concern {COPCs) for the RV Fam Camp Area

Frequency of SAL
OQPC Exceedance®

~ yBHC (lindane) 3/8

*Represents the number of screening action level exceedances/total number of samples; also
represents the number of detects/total number of samples.

BHC = benzene hexachloride (also Known as hexachlorocyclohexane)

SAL = screening action level
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. _ Table 5-3 Toxicity Criteria for COPCs in the RV Fam Camp Area

e

== gamma-BHC
5* Toxicity Criteria® alpha-BHC Endrin Aldehydeb (lindans)
- For Carcinogenic Effects '

EPA Weight of Evid
Type of Cancer

Liver

For Noncarcinogenic Effects

UF oral/inhalation

Subchronic Exposures

(mg/Kg-d}
Subchronic Inhalation R{D (mg/Kg-d) NA NA NA

-
-- - not applicable
== BHC - benzene hexachloride (also known as hexachlorocyclohexane)
_
% COPC - chemlcal of potential concern
CSF - cancer slope factor
:Eé NA - not available
= NC - not considered carcinogenic
RfD - reference dose
= UF/MF - uncertainty facter/modifying factor
=
*Sources: EPA (1997b,¢,d).
— *Toxicity criteria are for endrin due to the fack of toxicity data for endrin aldehyde.
-
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Table 5-5 Potential Action Levels for COPCs at the RV Fam Camp Area

Groundwater Construction Worker Selected

E

COPC Protection® (mg/Kg) Scenario® (mg/Kg) Action Level (mg/Kg)

gamma-BHC (lindane)
dehyde

BHC - benzene hexachloride (alsoc known as hexachlorocyclochexans)
CQOPC - Chemical of Potential Concern
NC - not calculated because of the lack of toxicity criteria
*Based on 100X medium-specific concentration for residential consumption
of groundwater or 100X the Federal MCL (Subchapter 3, Section 335.68, Appendix Il).
*Based on ingestion, inhalation, and dermal contact exposures to COPCs in subsurface soil.
“Adjusted to account for potential additive noncarcinogenic effects of endrin aldehyde and lindane.
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Table 5-6. Algorithms and Exposure Assumptions for Residential
Ingestion of Groundwater

For Noncarcinogenic Effects:

T .
Groundwater MSC (mg/L) :( Q x BW X ATnc x 365days/ yr)
(IRw x EF X ED)

X RfD,

For Carcinogenic Effects:

(TRL x BW x ATc x 365days/ yr) o
(IRwx EF X ED) , CSF,

Groundwater MSC (mg/L) =

where,

MSC = medium-specific concentration

HQ = hazard quotient (1)

TRL = target risk level (1x10)

RfD, = chronic oral reference dose {chemical-specific; see Table 5-3}
CSF, = oral cancer slope factor (chemical-specific; see Table 5-3)
BW = body weight (70 kg)

ATnc = averaging time for noncarcinogenic effects (30 years)

ATc = averaging time for carcinogenic effects (70 years)

IR, = water ingestion rate {2 L/day)

EF = exposure frequency (350 days/year)

ED = exposure duration {30 years)
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Table 5-7. Algorithms and Exposure Assumptions tor Construction
Worker Exposures to COPCs in Soil

For Noncarcinogenic Effects:

(HQ x BW x ATnc x 365days { yr x10°mg / kg)

Soil Contact MSC (mg/kg) =

1
x| — e —
IRs J+[SAXAFXEVxAbs)+ HX[VF-'-PEF}

EF XxEDx (
RfDSa RfD.vd Rsti

For Carcinogenic Effects:

Soil Contact MSC
(TRL x BW x ATc x 365days [ yr x IOGmg/kg)

EF x ED X [(IRs x CSF,) + (SA x AF x EV x Abs x CSF) +(IH x CSF, x[‘&/‘; + __P;FDD

where,

MSC = medium-specific concentration

HQ = hazard quotient (1)

TRL = target risk level (1x10®)

RfD,, = subchronic oral reference dose (chemical-specific; see Table 5-3)
RfD.,= subchronic dermal reference dose {chemical-specific; see Table 5-3)
RfD, = subchroni¢c inhalation reference dose (chemical-specific; see Table 5-3)
CSF, = oral cancer slope factor (chemical-specific; see Table 5-3}

CSF, = dermal cancer slope factor (chemical-specific; see Table 5-3)
CSF, = Inhalation cancer slope factor (chemical-specific; see Table 5-3)
BW = body weight (70 kg)

ATnc = averaging time for noncarcinogenic effects (2 years)

ATc = averaging time for carcinogenic effects (70 years)

IRs = soil ingestion rate (480 mg/day)

SA = skin surface area (5,000 cm?)

AF = adherence factor (0.2 mg/cm?-event)

EV = event fregency (1 event/day)

Abs = dermal absorption factor (0.1 for the pesticides [EPA 1995])

[H = inhalation rate (20 m*day)

EF = exposure frequency (250 days/year)

ED = exposure duration (2 years)

VF = volatilization factor (chemical-specific; see Table 5-8)

PEF = particulate emission factor (5.57E+08 m%kg; see Table 5-9)

n
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Table 5-8 Soil to Air Volatilization Factor (VF)

Chemical-Specitic Parameters Used to Calculate VF*

COPC D, Ky VF® (m*/kg) Ct

dlpha - BHC B2E 5. {0E+08 -

gamma-BHC (lindane} 4,21E+05

Endrin Aldehyds : . THTOSEL06

COPC - Chomical of Potential Concemn

D, - dilfusivity in air {cm¥sec) ==

D, - diffusivity in water {cm%s)

H' - Henry's Law constant {dimensionless} .-

K. - organic carbon partition cosfficlent (em®/g) =
il

D, - apparent diffusivity (cm¥s); calcutated

K4 - soil-watar partition cosfficiant (cm’lg); = Ko¢ x OC o

*Source: EPA {1896b).
*Calculated using Equation (8) and the lollowing sits assumptions from EPA {1996b):

Q/C - inverse of the maan conc. al center = 61.53
of squars source (g/mz-s per kg!mj);

T - exposure interval (5) = 9.5x10°
pb - dry seil bulk density (g/em®) =15
ps - sofl parlicle density (glem®) = 2.65
B, - air-lilled soil porosity (LudLea): =n-8, ) =028
8, - watar-filled sqit porosity (Lyse/Leon) = 0.15
n - total soil porosity; = 1-{pb/ps) = 0.434
GC - organic carbon contant of soil {g/g) = 0.006

em
soam
—

i
lE il
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|
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Table 5-8 Particulate Emission Factor (PEF) Parameters

Parameters Values"

I

PEF® (m%kg) = 5.57E+08 |

*Source EPA (1996b).
®Calculated from Equation (10) In EPA (1996b).
Q/C - Inverse of the mean conc. at center of square source (g/m>-s per kg/m®)

V - fraction of vegetative cover (unitless)
U, - mean annual windspeed (m/s)

U, - equivalent threshold value of windspeed at 7 m (m/s)
F(x) - function dependent on Um/Ut derived using Cowherd et al. (1985) (unitless)
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Table 5-10 Comparison of RV Fam Camp Area Concentrations with Human Health Action Levels

Selected
~ Maximum Site Action Level® Exceedance of
Concentration® {mg/kg) Action Level?

gamma - BHC (lindans)

‘Endrin Aldahyds

BHC - benzene hexachioride {alsc known as hexachiorocyclohexane)
COPC - Chemical of Potential Concern

*From Table 3-6.

®Seo Table 5-5 for basis of action levels.

Wi

=
wwa
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 F
Table 5-11 Ecological Benchmark Screening for the RV Fam Camp Area
Maximum Detected Background Concentration® Ecological Screening
Chemical Concentration® (mg/Kg) {mg/Kg) Benchmarks® (mg/Kg)
bl Inorganics
Aldmintim 0, 26!
T Antimony 2.71 0712 -/5
Beryliium 0.33 1.13 €60/~
- Calcium 703,817 272,000 NA
-EE
- Mercury 0.04 NDB 0.1/0.3
-
=
7
H NA: Not Available

ND: Not Detected

"For samples collected < 7Ht bgs; table includes only parameters detected in at least one sample. From Table 3-6.

Source: Jacobs (1997, 1998).

*Source: McBee et al. (1996), Sample et al. {1996), and ICF {1983). The first value is for invertebrates; the second value is for plants,

E
=
E
%
>
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6.0 CONCLUSIONS AND RECOMMENDATIONS

The investigation found no evidence indicating that a source of contamination such as a
leach field was present at the RV Fam Camp area. However, limited iow-level
contamination was identified at concentrations below those that would impact human
health or the environment based on evaluations using Risk Reduction Standard Number 2
procedures (TAC Chapter 335, Subchapter S).

Three site categories are identified in AFCEE guidance with respect to further action at a
site. These categories are defined below.

Category 1 - No further action because no significant impact to human health or the
environment exists.

Category 2 - Further study is required to categorize the site.

Category 3 - Remedial action is required.

Based on the results of this investigation, it is recommended that the RV Fam Camp area
be managed under Category 1.
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APPENDIX A

RV FAM CAMP UTILITY DRAWING
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4 3 0 1 N1 ADMINISTRATIVE OFFICE ADDRESS
d San Diego Pocatello Honolulu Operations

PO Box T34

3 = 30| A Roosevelt
= x S Pocatello, 1D 83201
— < (268) 2M-144] 14800 528-B206
I S v N Fux (208) 1341507

«_ ,ULS SERVICES COMPANY

SPECIALIZED SERVICES FOR ENVIRONMENTAL AND CONITRUCTION ENGINEERING

- November 12, 1996

- Mr.Bob Duftner
The Environmental Company, Inc.
24997 S.E. 155 Place S.W.

- Issaquah, WA. 98027
PH: (206) 391 - 2785
|
Subject: Field Documentation - Letter Report
;_E - Utility Location Survey-Proposed Borehole Locations
- And Leach Field Search and Location (FamCamp Area)
- NAS Ft. Worth (Carswell Field)
E3
)
;:;;—" Reference:  TEC Subcontract No. IDIQ9610
~ Project No. 3103
ﬁ Subcontract Delivery Order (SDO) 001

Jam
Eim

e ) Cwm NE: €T M e e

Dear Mr. Duffner,

Representatives of ULS Services Corporation were present at the referenced site on the dates of
October 21 thru 24, 1996 to perform underground utility location at twenty proposed borehole
locations as well as search and location of a reported abandoned sewer leach field at NAS FT.

Worth. -

L
I

METHODS

Analog and Digital Electromagnetic as well as Ground Penetrating Radar (EM) methods were
used. Analog EM methods include: Electromagnetic Pipe and Cable Location (EMPCL) and
Electromagnetic Induction Metal Detection (EMIMD). Conductive Utility Clearance Work was
accomplished utilizing EMPCL methods which include passive, ground induction, and
connection modes.
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A high watt signal generator with multi-frequency receiver was used. In addition,

EMIMD air to ground induction mode was employed to detect broad metal mass anomalies that
may be reflective of potential USTs or vaults not reported or known to exist. EMIMD was also
utilized to detect high conductive soil or metallic residual soil areas that may be indicative of
former UST or septic tank pit areas. A bar suspended transmitter and receiver type unit was
utilized. Observed EM line signals (utilities) and metal mass anomalies were painted on the
ground surface and field drawings were prepared for TEC crew and for translation into CAD
format . Drawings for the utility survey work along the fuel pipeline were not requested.

Digital EM methods include use of a Geonics EM-31 Terrain Conductivity Meter, A survey grid
with transect spacing interval of 10 feet was laid out across the reported leach field area
designated by TEC field staff. Digital data was collected at 10 foot intervals along each transect
line and loaded onto Surfer for Windows Software for analysis as well as Autocad LT Software,

Ground Penetrating Radar (GPR) was also utilized to attempt to identify potential utilities
constructed of non-conductive materials and to further characterize EM anomalies found in the
reported leach field area.

OBSERVATIONS

Front Gate Area:

Ground surface consists mostly grass. No obvious surface expressions or USTs are observed.
No metal mass anomalies are observed. A total of five Survey Zones were investigated, three on
the east side of the creek and two on the west side. A large diameter storm water pump station
transfer pipe, appears to trend from west side southwest of vault in a northwest direction towards
Base. An EM line signal anomaly (utility) was also observed trending in same direction in the
same trench. Actual pipe location was not verified. Location of pipe was confirmed with Base
facilities and staff. Ground Penetrating Radar (GPR) pilot tests were performed to determine
feasibility. Due to the soil composition or other variables, reflective data was not obtained.
Results proved to be non-feasible in this area. Multiple utilities were observed trending in same
direction including: Fuel, Natural Gas, Electric and Telephone. One EM signal (utility) was
observed on the west side of creek trending east and west through survey zones. EM signal is
consistent with reported Fuel line location. One anomaly (utility) possibly telephone was also
observed trending in same direction, ' '

%% ULS SERVICES COMPANY
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TEC-CARSWELL REPORT PAGE-}

OBSERVATIONS

Utility Survey

Water Fall Area:

Ground surface consists of grass, gravel and heavy brush in places. No obvious surface
expressions of USTs are observed. No metal mass anomalies are observed. A total of five
Survey Zones were investigated in this area. Two large diameter Fuel lines are exposed crossing
a small creek bed that flows into river. Fuel lines are parallel and are trending approximately
northeast to southwest through survey zones. One EM signal anomaly (utility) is observed
trending east and west at the north end of the survey zones. Observation of the trend appears to
originate from a storm drain manhole to another manhole,

Flood Control Area;

Ground surface consists of grass. No obvious surface expressions of USTSs are observed. No
metal mass anomalies are observed. A total of five Survey Zones were investigated along the
West bank of the channel. One EM signal (utility) is observed trending East and West thru all
five survey zones. EM signal observed is consistent with reported Fuel line location.

Roaring Spring Road:

A total of two Survey Zones were investigated in this area. Ground surface consists of grass. No
obvious surface expressions of USTs are observed. No metal mass anomalies are observed. One
EM signal anomaly (utility) is observed trending East and West from a concrete vault. Trend is
consistent with reported Fuel line location.

Work was confined to these areas and no intrusive work should be done outside of the marked
Survey Zones. Utilities that have been located and identified are marked accordingly in and
immediately around the Survey Zones. Areas between ULS Survey Zones have been
interpolated based upon trend direction of observed utilities, Detailed utility work has not been
performed in these areas, outside of the ULS Survey Zone.

ULS SERVICES COMPANY

] SPECLALIZED SIRVICIE FOR INVIRONMENTAL AND CONSTRUC THON ENCINEERING
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ch Fi arch
" Leach Field Area:

The reported leach field survey area designated by TEC field staff is at an abandoned RV Park
referred to locally as FamCamp area. The survey area consists of approximately 35,000 square
feet of generally flat low-cut grassy area that is separated by a tree-hedge. The area north of the
hedge is a low-cut open grass area with some scattered large trees. The area south of the hedge,
also of low-cut grass, lyes between two graveled RV parking strip areas located perpendicular to
a asphalt road that trends east-west through the RV Park. The northern side of the road (curb) is
the southern boundary of the leach field survey zone. Ground surface within the southern half of
the survey zone is relatively uneven and hummock and appears to have been disturbed.

A general utility survey was performed through the survey zone to ascertain existence of
utilities and possible metallic piping associated with the reported leach and septic system:.
Results of the EMPCL survey indicates presence of utilities. Two EM signals (utilities) are
observed trending east and west parallel with each other approximately five feet apart on the
north edge of the asphalt road. One EM signal (utility) is observed on the east edge of Lot #3
trending north forty nine feet then east twenty seven feet to end of signal. Another utility was

observed approximately fifty-five feet from the west side ofsurvey zone trending north and
south thru the entire zone(Plat 1). :

Resuits of the Leach Field Septic Tank Search and Location work utilizing EMIMD methods
indicate the presence of multiple low-grade high conductive anomalies within the area south of
the tree hedge. Anomalies form a L- shaped pattern and fall within the hummocky, possibly
disturbed ground surface area referenced above. Ground Penetrating Radar (GPR) was utilized
to further characterize the EMIMD anomalies, however reflector data obtained was washed out
and non-conclusive, probably due to poor soil conductivity conditions (GPR proved non-
feasible). Results of the EM-31 survey confirmed the presence of one utility trending north-
south through the survey zone, previously found during the EMPCL survey, Conductivity
contour maps do not indicate any anomalous features other than the lineated anomaly (utility)
referenced above (Plat-2). An overlay of Plats 1 and 2 are shown on Plat 3.

Conclusions

Of the two utilities trending parallel to one another and east to west along north side of the curb,
the northern most utility appears to be a natural gas service line as this hne traced back to
Roaring Springs road where the Gas Company had marked the line. A lateral service pipe,
which appears to be in connection with the main pipe, reference above, trends northward into
the survey zone, where it is observed to form a 90 degree elbow turn to the south, at which point
the lateral terminates, approximately 50 feet east of the disturbed ground and EMIMD
anomalies. This termination point may have been a natural gas main location for a former
building associated with the reported leach - septic system.

%% ULS SERVICES COMPANY
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The EMIMD anomalies and disturbed ground may be associated with the reported former septic
tank system. Based on the low-grade strength of these anomalies it does not appear that the
septic tank exists, however, the anomalies may be resultant from remnant pieces or residue from
demolition and removal. Further historical information may be needed to ascertain the location
of this system.

Utility Location

Five proposed borehole locations were designated by TEC field staff based on the results of the
Leach Field location work and EMPCL methods were utilized to determine the presence of
conductive utilities within these zones. None wete observed (Plat 1).

LIMITATIONS

This work was performed to industry standards, however, not all utilities, facilities, and debris,
conductive or non-conductive may be detected, observed, and shown due to known or unknown
variables. Multiple methods and search sweeps as well as visual methods are employed. Results
are very dependent upon surface and subsurface soil conditions and data collected as well as
observations may vary. Itis not always feasible to obtain useful data. Interpretations made here
are based on past experience and typical response to these methods to similar scenarios
associated with this work. Other interpretations are always possible and may not be stated.

It is advisable to exhaust all other sources of information before intrusive work begins, This

may include and is not limited to additional utility drawing review, historical document- drawing
review, facilities-owner review, and public utility notification.

If you have any questions about this report please contact me at (800)528-8206.

Sincerely
ULS SERVICES CORPORATION

Western and Pacific Regions

ULS SERVICES COMPANY

SPECIALITED SERVICES SOR HNVIROMNMINTAL AND SOHETRUCTION ENCINEER NG
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APPENDIX C

SAMPLE IDENTIFICATION CROSS REFERENCE
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APPENDIX D

SURVEYING DATA

Coordinates and Elevations

Site Drawing
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-_J Coordinates and Elevations
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_Soil Barehole Coordinates and Elevations

_l:ocation Northing_ Easting Elevation (ﬂ,_),,

i

6961615.30 2299236.88
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Site Drawing
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APPENDIX E

BOREHOLE LOGS



B¥rehole (Location) 1D: SB16

GEOLOGIC BOREHOLE LOG

430 12

Page

ot 1

2 CRSWL i | StalD Location Typa Borehole (BH)
LMescriplion Famliy Campground
= wlishing Company _The Environmental Co aecogiet K. Troensegaard Driling Company Rone Engineers, Inc.

Mean Sea Level

{e—ung Foreman Tim Branco Ground Surface Elevation 601.61 ft Datum
[ Sampling Devica Sgllt SPOOH (5 ft) Borehole Diameter {inches) 7 Total Depth {Feel) 7.2
|C 3/Time Driling Started 10/25/96 07:55 Date/Tima Total Depth Reached 10/25/96 08:25
“TDepth Sampling uscs ASTM Lithologic Lithology Description Strat- | Remarks: Drifling Problems,
{feal) Recov | Sample | Blow CCCe Codes SOIL TYPE, modiliers/grain size, scrting, calor, cemant/ ordes Equipment, Watar fevals,
L {feal) Depth | Counts| PD lithification, moisture contant, porosity. permeability/fracturing Wea(h_er. Time, Samples
—- _| — 0-1.7' Topsoil: medium brown mixed silt Cloudy, misty, caool,
] 0- - ——] OL | STCL [and clay with limestone chips, soft, slightly ~50 deg. F
2.5 0 — moist, slightly piastic, 5 YR 4/1
_2_] — 1.7-6.5' Silt: chalk silt, light yellow, firm,
] — —] dry, friable, probably decomposed limestone, FC-5B16-01
_ ] 2.5 —— 25Y 2/8 2.5-5": VOA, SVOA
] 2.5- — TPH-D, TPH-G,
4 | 5 0 E_—j ML SILT inorganics,
| R pesticides/PCB's
. — B:10
6_| 5- -
_| 1.3) 7.2 3.4 —
- 6.5-7.2' Limestone: light gray chalky
' . l CM LS |limestone 8:25
- B_ | ‘ FC-5816-02
- — Refusal at 7.2' against limestone 5-7.2" VOA, SVOA
1 TPH-D, TPH-G,
| Note: Rig was moved 8 feet N25E and a inorganics,
_J_O_ second attempt made. Refusal was met at 4 pesticides/PCB's,
| feet. This hole was labeled SB16B--no grain size analysis
] samples were collected.
= Rig was then movad 24 feet N46E and a No water in boring
12| third attempt made. Refusal was metat7
- feet. This hole was labeled SB16C--no
- j samples ware collected.
“147]
Ii____
L
18_ |
L —
N/
ig_
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Borehole {Location) ID: SB17 Page _1_of 1_
AFIID CRSWL 'snero J Location Typa Borehole (BH) A
]

Location Description  Family Campground, north of hedge, middle hele 8
Estabiishing Company 1 € ENvironmental Co geakgit K. Troensegaard Drilling Company Rone Engineers, Inc.
Driling Forsman Tim Branco Ground Sutace Etevation 500,09 ft Datum ME_an Sea Level -
Sampling Device Split Spoon (5 f) Borshale Diameter {inches) 7 Tota! Depth (Fest) 5.0
Date/Time Drilling Started 10/25/96 10:25 DatefTime Tota! Depth Reached 10/25/96 10:40 —

Depth Sampling USCS | ASTM | Litholagic Lithology Description Strat- } Remarks: Drilling Probfems,

{leely Recov | Sample | Bilow CCOE Codes SOIL TYPE, meditiers/grain size, sorting, color, cemert/ ofder Equipment, Water levals,

{feal) Depth | Counts] £D lithification, moisture content, porosily, parmeabilityfracturing Waather, Time, Samples

| — | 0-1.8' Topsail: organic silt and clay, soft, Cloudy, mild -

] Q- — ] OL | STCL jslightly moist, slightly plastic, 7.5 YR 3/2

] 2.5 3.6 —|

2— — —
i 1.8-56' Sili: chalk silt and limestone frag- FC-8B17-01
BEX 1 ments, firm, dry, friable, 10 YR 7/2 2.5-5" VOA, SVOA |
2.5- - TPH-D, TPH-G, -
4| 5 3.8F—] ML | SLT inorganics,

| — | pesticides/PCB's o
—] 10:40 Kt
§: Refuysal at 5' against limestone No water in boring | :=
i |
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Eorehole (Location) 1D: SB18 Page _1 of _1_
.
i3 CRSWL SitelD I Localion Type Borehole {BH)
L:Mesmpﬁon Family Campground, north of hedge line, easternmost hole
3 blishing Company T he Environmental Co gechgist K. Troensegaard Drilling Company Rone Engineers, Inc.
“¥ming Forerman Tim Branco ) Ground Surface Elevalion 5908.89 fi Datum Mean Sea Level
Li*"'xpling Device Split Spoon (5 ) Borehole Diameter {Inches) 7 Total Depth (Feel) 6.0
I;_ »Time Driling Stared 10/25/96 09:50 Date/Time Total Depth Reached 10/25/986 10:15
) Dapth Sampling USCS § ASTM | Lithologic Lihology Deseription Strat- | Remarks: Drlling Pratlems,
e et) Recov | Sample Blow [+05.3 Codes SOIL TYPE, modifiers/grain size, softing, color, cemert/ order Equipment, Watar lavels,
i {tasl) Dapth | Counts|{ PD lithification. moisture conten!, porosity, permeability/tracturing Weather, Time, Samples
t— _ — | 0-2' Topsoil: Dark brown mixed organic Cloudy, mild
] 0- ——1 OL | STCL |silt and clay, soft, moist, slightly plastic
] 2.5 1 -
— 2_ - —
] I 2-6' Silt and limestone rybble: Chalk sift FC-SB18-01
_13.1 - | and cobbles of limestone, firm, dry, friable 2.5-5" VOA, SVOA,
- __ 2.5- — —] TPH-D, TPH-G,

4 _ 5 2 — 1 ML | SILT ' inorganics,
. — | pestlicides/PCB's
L’ — 10:00

— 5- —
_Q 1.0 6 3.4 — . 10:15
_ FC-SB18-02
] Refusal at 6 feet against limestone 5-6": VOA, SVOA,
~l TPH-D, TPH-G,
_8 inorganics,
pesticides/PCB's,
— No water in boring
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Borehole (Location) 1D: SB19

Page _1_of 1

-
AFID CRSWL —i SttaiD l Locaticn Typa Borehole (BH) [ e ;_é
]
Location Dascripion  Family Campground, north of hedge line, westernmost hole
Establishing Cempany 1 he Environmental Co Geologist K. Troensegaard Crilling Company Rone Engineers, Inc.
Driling Foreman Tim Branco Ground Surface Elevation  601.09 {1 Datum Mean Sea Level -
Sampling Device Spllt SPOOI"I _(5 ﬁ) Borahole Diameler {inches) 7 Total Depth (Faet) 4.0
Date/Time Driling Started 10/25/98 11:00 I Date/Time Total Depth Reached 10/25/796 11:10 —_—
Depth Sampling uscs ASTM Lithologic Lithelogy Description Strat- | Remarks: Drilling Problems,
(faatl) Recov | Sampla | Blow OCODE Codes SOIL TYPE, modifiers/grain size, softing, color, cemery/ ordar Equipment, Water levels,
{feet) Depth | Counts|] PO lithitication, moisture content, porosity, permeabilitytractuting Weather, Time, Samples
] — 0-2.2' Topsoil: organic silt & clay, slightly Cloudy, mild, windy |~
_ 0- —] OL | STCL |moist, firm, slightly plastic, 2.5 Y 3/2
] 2 0o [—| FC-SB19-01
2| n 2.2-4" VOA, SVOA, |
_13.2 - | 2.2-4' Silt: chalky silt and limestone TPH-D, TPH-G,
] 2- i fragments, dry, stitf, friable, 2.5Y 8/2 inorganics,
| 4 Ty —| ML | SILT pesticides/PCB's -~
4 - —] 11:10
] _ FC-SB19-02 =
| Refusal at 4 feet against limeslone Field duplicate of =
] FC-5B19-01
&_| =
] No water in boring |
: Cn geophysical gﬁi-%
8 | grid lines bear
] ~N20E.
] -
10 —
| =
—
-— -
14| =
_ _
—




Worehole (Location) 1D: SB20

GEOLOGIC BOREHOLE LOG

430 124

Page _1. of 2_

CRSWL

SitelD

Location Type

Borehole (BH)

o057 Description Family Campground, west of campground, behind dumpster enclosure

shiishing Company T He Environmental Co ceckgit K. Troensegaard Drilling Company Rone Engineers, Inc.
;.'rr-ﬂing Foreman Tim Branco Ground Surface Elevation 599.67 ft Datum Mean Sea Leve!
S ~mpling Device Sp'lt Spoon (5 ﬂ) Borehale Diameter (inches) 7 Total Depth (Faet) 21.0
| refTime Driling Started 10/25/96 11:30 l Date/Time Total Depth Feached 10/25/86 14:40
Depth Sampling USCS | ASTM | Lithologic Lithclogy Description Strat- | Ramarks: Drilling Problems,
{feel} Recov | Sample | Blow CCOE Codes SCIL TYPE, modifiarsfgrain slze, sorting, colof, cament/ order Equipment, Watler [evels,
{feal} Dapth { Counts PID fithification, moisture content, porosily, permeabilityfracturing Weather, Tima, Samples
—_— - —1 OL | STCL |0-0.5° Topsoil: organic silt & clay, 7YR 2/3 Partly cloudy,
| 0- — 0.5-2.8' Sjl{: moderately organic silt warm, breezy,
| 2.5 9 —] (topsoil fransition), firm, dry, triable, with 70's
—_ 2 _ [~ —]MLOL] SILT |~10% limestone fragments and CaCO3
J ] concretions, 5 YR 4/3
_13.6 — —
_ ] 2.5- — | 2.8-21' 8ilt; yellow-brown, firm, dry,
4_ ) 5 0 friable, occasional sand grains, trace CaCO3
] ] precipitates, fairly abundant limestone
- — | fragments and cobbles, 7.5 YR 6/6 11:45
] A Hard drilling from
- B . 51to 10 feet
] - — FC-5820-01
~] 5- | 5-10% VOA, SVOA
_8_|14] 10 22,4 — TPH-D, TPH-G,
] — | inorganics,
o [~ ] pesticides/PCB's
=D
- — ]
l..Q [ 12:10
_ 10- -
- 12.5 441 —|
12 | ——] ML SILT
] | 12-15' Silt: very fine grained, mixed with
= _l2.8 [~ some clay, yellowish brown, stiff, slightly
] 12.5- | moist, slightly to moderately plastic,
14 15 7.7 10 YR 5/4
— | 13:30
P — FC-8B20-02
16 | 15- e 15-17.5% VOA,
! 17.5 5 H— TPH-D, TPH-G,
f - SVOA, inorganics,
- —_ e pesticides/PCB's
18 {3.2 [~ —] *"MS/MSD also
X ] 17.5- — | collected in this
| 20 6.3 — interval
| 20 | - —] 13:56
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Borehols (Locatian) (D: 5820 Page _2_of 2
AFID CRSWL l StalD ﬁocalbn Type Borehole (BHL L ;ﬁl
Lecation Descripiion  Family Campground, west of campground, behind dumpster enclosure
Establishing Company | D@ Environmental Co asobgst K. Troensegaard Driing Campany Hone Engineers, Inc. i3
Drifing Foreman Tim Branco Ground Surface Etevation 299,67 ft | paum - Mean Sea Level -
Sampling Device Spll! SpOOﬂ (5 ft) Borehcle Diamater (inchas) 7 Total Depth (Feat) 21.0
Date/Time Drifing Started 10/25/96 11:30 T Date/Time Tota! Oepth Reachad 10/25/886 14:40 ?
Deapth Sampling USCS | ASTM Lithologie Lithalogy Beseription Strat- | Remarks: Diilling Problems, H
{feet} %a Sample Biow oCCEe Codes SOIL TYPE, moditiars/grain size, satting, colar, cemary/ arder Equipmant, Water Jevels, .
Racov Qepth | Counts| PO lithification, moistura contenl, porosity, parmeabilityfiractuting Weather, Time, Samplas 5“:-;
| Ne — 20-21" As above ol
1.0 {Sample 69— ML SILT 14:40
22 | Refusal at 21.0" against limestone No water in boring ul
o =
2#4'_
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APPENDIX F

FIELD DATA FORMS

Waste Inventory Tracking Forms
Field Sampling Reports
Health ad Safety Monitoring Sheets
Instrument Calibration Logs

Equipment Decontamination Log Sheet
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Waste inventory Tracking Forms
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WASTE INVENTORY TRACKING FORM
-~/ ‘
p—— .
: LocatioN:\NAS o r (A)wﬂw \/(?5(574wa5// ;rb /4 / X
et
p
pROJECT NaME_K U Faam Cidim,, 254
- : ACTIVITIES: &r‘ / -gzﬁw ;A 2 Q [e22/F6 — SO 126 ST
v .
Aaivir'y _ A ,"?;’ '
i Gn‘;:'emmg Field Evidenee Ty;?c of :
. Date Waste aste  IDeseription of Estimated | Container | Location of Waste
T Generated | (dorehole #/ of Waste | Contaminalion | Velum (storage ID¥) | Conuiner | Characterization Commenis
: well ¥) Tk | Dirons
.. 1621 | SB; . Dmi 1L SBoi P54
o 76 |sBoe |Soul |Mowz |2 |reoq |site SBe 257
- ‘o 22 S 90/ N X M;)
%4_ <oz | b | odo~ | 5O |Feo-2| ¥ ROz gl
== ‘0r23 | s8 o _ SEO3 ey,
= 2 17893, oo | 50 lpco-3| # =
- vos 22 o - SEof 2Aoss
- 3 %go‘Q U ol ) Foe-D-4 1 4 SBos S
| =) /o/“: - N — . -a
= 72 ddi 4 |Nows | 60 |FeD-S| « SBoc keos
res2¢ |57 " S8a? oo
- 75 |SEo8 Wov € | 30 |Fe-0-&| 7 $BoE o te
o~ o ze 1SBOT £BOT SIZ
= Gt lsoes | v ANz | SO [Fc o7 | S8 0 Son
/o728 S8169~ ~0-8 SFis ~17 X s
76 |sBAO ! Nowe A0 fscm i sB 2o S5V
orE6 | S8-¢/ e r o . L& 44~ 75
¢ S&-rZ " C o~ 55 |Fepg f @2 - 2357
/aﬁ(, 5 _,.L g Odow | 20 |Fe-t-r0| SBz vy
v T
(&) 25 "Dt — . ST Thew
725 2B |Wared Mowe | 30 lreo-y| e o
10726 OCEA - S (f o
zo  |sguagp | | o | 1 O |Fepur] 4 sB 12

Note: Deseribe whether soil or waler samples have becn collected for waste characterization, include date, if known.

e TReen scs acecl Lrre Grolonisr

Signature: %/ ,Zﬂ“”’/"ﬂd’{/a/ 249,75

Soils Coliceted ns B Comwociras (0728776
cotoE  barEn GO Pos T Cealte e red 0280 6

[ &

AFCCETORM WT.0
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Field Sampling Reports
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FIELD SAMPLING REPORT

Location: __Feelol R C

PROJECT:
SITE:
SAMPLE INFORMATION
matix (A @ saMPLEID:__FC— -£B-0DI
SAMPLING METHOD VR DUP/REP, OF : -

BEGINNING DEPTH Q

MATRIX SPIKE/MATRIX SPIKE DUPLICATE

/ YES( ) NO (¢}
END DEPTH ﬁ’/
GRAB( ) COMPOSITE () pate: 10/ ZZ[% e[4S
CONTAINER | PRESERVATIVE/ [EXTRACTIONANALYTICAL ANALYSIS
SIZE/TYPE |#| PREPARATION | METHOD METHOD
Al Tee 030 | g2490 8 | \nlatile oraanics
al Tee. 5030 | 9015 med | TPH — Gasol™Me.
N2 gexs 3y (O0A Taoqande etals
cobopEei ek 74 23R Lozl /Meccusy
[l Hel 3Ss0h 8308 Serdyolatile. odand
il Held, 35<50h 2015 TP~ Dicgel
NOTABLE OBSERVATIONS
P READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS
1st COLOR:
2nd QDOR:
OTHER:
GENERAL INFORMATION
WEATHER:  SUNCLEAR CVERCASTRAIN WIND DRIECTION AMBENT TEMP
SHIPMENT VIA:  FEDX __ HANDDELDVER COLRIER OTHER
SHIPPED TO: T ar \r\CQp@ Te SJU[ Q Se pUiees
COMMENTS: _ &Z LLADG\QITAL' BloniK \%‘ﬂ , Fot ok 0118
SAMPLER: B ¢ D uL‘P@N_F onservez. ¥ TToance 9@&( C‘L
MATRIX TYPE CODES SAMPLING METHOD CODES
DC=DRIOL CUTTINGS SL=SLUDCE B=BAILER C~GRAS
WE«GROUND WATER SO=S0L BR«BRASS RING HARHAND AUGER
LH=HAZARDOUS LIQUID WASTE  GSaSOILG~S CS=COMPOSITE SAMPLE HeHOLLOW STEM AUGER
SH=HAZARDOUS SOLTD WASTE WESURFACE WATER CewCONTINUCOLUS FLICHT AUGER HP=HYDRO PUNCH
SE«SEDINENT SWaSWAPWIPE DT-DR_I\’E_\ T\EE $S«SPUT SPOON
WaSWABWIPE SPaSUEMERSIBLE PLMD

AFCEE FORM 5SRO
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FIELD SAMPLING REPORT
Locaion: __Fivld @ C PROJECT :
SITE:
SAMPLE INFORMATION
MATRIX W savpLelD: FC— IR - EB 02
A —
SAMPLING METHOD A/ DUP/REP, OF :
BEGINNING DEFTH 7 MATRIX SPIKE/MATRIX SPJKE DUPLICATE
A YES( ) NO &)
END DEPTH Qr
GRAB( ) COMPOSITE() pATE: [0/23 /96 1ivE:
CONTAINER | PRESERVATIVE/ [EXTRACTIONANALYTICAL ANALYSIS
SIZE/TYPE | ¢ PREPARATIO\' METHOD | METHOD
N i iy
2| Tce 5wh 182%8 | \oldie. omandens
A Tre <A 0IT M 't f FH—,,(%CLPH L'ng,
i Tce 30LS bLotd i e LY “9;& e noXalg
£ 2020 B/ - |34 /¥ Y3 .
i HCL WSO S22 B 1 Sei-Ublel e an
I Hed 3sSn A 0I5 TPH- DNiecel VY
NOTABLE OBSERVATIONS
PID READINGS SAMPLE CEARACTERISTICS MISCELLANEOU'S
}st COLOR:
nd ODOR:
OTHER:
GENERAL INFORMATION
WEATHER: SUNACLEAR CVERCASTRAIN WIND DRIECTION AMBIENT TEMD
SHIPMENT ViA:  FED.X __ HANDDELDNER COURER
SHIPPEDTO: L r\(‘ﬁf\ono Testhg gr@d\}l 5%
coMMENTS:_ E Q gmmardr Rlaa K# i , Lﬁt@?ﬂim( o1l
SAMPLER: S. B b\ ULL\ OBSERVER: L& e —rfOQ (\gejqacot
MATRIX TYPE CODES SAMPLING METHOD CODES
DC«DRILLCUTTINGS SLaSLUDCE E-BAILER G=GRAB
WECROUND WATER 50=300L BER=TIRASS RING HA=HAND AUGER
LH=EAZARDOUS LUQUIDWASTE  GS5a50L CAS CSeCOMPOSITE SAMPLE H=HOLLOW S5TEM AUGER
SHaBEAZARDOUS SOLTD WASTE WISSURFACE WATER CaONTINLOUS FLICHT AVGER HPHYDRO PUNCH
SE«SEDDMENT SWaSWAPRIPE DT=DRIVENTVLEE SSaSPLIT SPOON
WaSWABWIPE SPaSUBNERSIBLE PUME

|ER

AFCEE FORM SR.0
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430 133
FIELD SAMPLING REPORT

Locamion: __ el d QC PROJECT:
SITE: ‘ B
SAMPLE INFORMATION
MATRIX W Q. CosapEm_ FC = ()R~ EB-03
savpivg veTHop M A DUP/REP. OF :
BEGINNING DEPTH @r MATRIX SPIKE/MATRIX SPIKE DUPLICATE
éj YES( ) NO ()
END DEPTH ¢ .
4
GRAB( ) COMPOSITE() DATE: ZQZZL!Z W me S
CONTAINER | PRESERVATIVE/ [EXTRACTIONANALYTICAL ANALYSIS
SIZE/TYPE |#| PREPARATION | METHOD | METHOD '
2 Tcr. 5030f | 8z490B | \pla¥le 0708 0cs
2 Tce. 5030 | 801Smdl T PH- Cacsdrae
1 Tce. 3018 | (20/0R Tnotienit, Metqls
202001342 /#%08  veadl/ Meccucy
a HCL 35sof | 22308 | Sem ivolatile omgatndcs
| Hel 2cson | Qolg 1 TPH-Direrel
NOTABLE OBSERVATIONS
PID READINGS EAMPLE CEARACTERISTICS MISCELLANIQUS
151 COLCR:
nd ODOR:
OTHER:

GENERAL INFORMATION
WEATHER:  SUNACLEAR _____ CVERCASTRAIN __ WINDDMECTION _____ AMBENTTRMP
SHIPMENT VIA:  FEDX ____ HAND DELDIR COURER CTIER
SHIPPED TO: Ioicknape Testy atel Secwnces
COMMENTS: EC{I}UA pmg,ﬁf\ Blankc 3 Lot Ceodrel ¥ onn

€ )
savwpLer: B S, Blilea OBSERVER: K. Troensen ar
3 J
VATRIX TYTE COD:S SaMPLING METHOD CODES
DC=DRLL CUTTINGS SLaSLLDXE BaBAILER G-CRAB
WGCROUND WATER SOS0L ER=BRASS BNG HAHAND AUGER
LE«HAZARDOUS LIQUIDWASTE  GS«SOIL C2§ CS=COMPQSITE SAMPLE HeHOLLOW STEM AUGER
SHeHAZARDOUS SOLID WASTE WSaSURFACE WATTR CwCONTINUOLUS FLICHT AVUGER  HP-KYDRO PUNCH
SERSEDLMENT SWaSWePWIPE DT=DRIVENTLTE SSaSPLIT SPOON
WaSWABWIPE SPsSUEMERSIBLE PLMY

AFCEE FORM SR.0
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FIELD SAMPLING REPORT
LOCATION: Fi &L(,;\ ( ;ﬁ; PROJECT:
SITE:
SAMPLE INFORMATION
MATRIX UJQ SAMPLE ID: FC~- LOQ-EB“O‘{

SAMPLING METHOD /U PC

7

BEGINNING DEPTH

————

DUPJ/REP.OF:

MATRIX SPIKE/MATRIX SPIKE DUPLICATE

,(ﬁ YES( ) NOW
END DEPTH . .
t
GRAB( ) COMPOSITE() DATE: _[Q,Lzﬂ/ﬁé me_ 530
CONTAINER | PRESERVATIVE/ EXTRACTIONANALYTICAL ANALYSIS
SIZETYPE | # | PREPARATION | METHOD | METHOD
E] Tce 50308 | 2403 | Volakile. omanjcs
2 Ice 5030 | Boigm TPH ~ axsolfne
) TIre. 3015 COIDA | Taecaadic hednla
_ 3020 A)— | 2 HIR Lead [/ Meccury
| BCL S50 | 21108 [Semivplalile. onahit
| Wl ASSOR OIS TRH - Diecel VY
NOTABLE QBSERVATIONS
| PID READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS
s COLOR:
2nd ODOR:
OTHER:
GENERAL INFORMATION
WEATHER:  sincLgar CVERCASTRAIN WIND DRIECTION AMBIENT TEMP
SHIPMENT VIA:  FED-X HAND DELIVER COLR'ER OTIER
SHIPPED TO: ihc,\‘\(‘ CuDQ ’E’S—U h@ Qé’r J(es

COMMENTS: &Z\Lubwr\f BlanK

FY | Lot (kol#

5‘:—3%?%\%?

V. Tepree gc o,

SAMPLER: OBSERVER:
MATRIX TYTE CODzS SAMPLING METHOD CODES

DCeDRIL CUTTINGS SLaSLUDCE BE-BAJLER G=-GRA3

WG-CROUND WATER $0=500. FR=DBRASS RING HA=HAND AUGER

LHeEAZARDOUS LIQUIDWASTE  GS«SOLLG:§ CS=COMPOSTE SAMPLE HeHOLLOW STEM AUGER

SEeEA2ARDOUS SOLIDWASTE  WEASURFACE WATER CoLONTINUOUS FLICHT AUGER  HP=HYDRO PUNCH

SELSEDIMENT SWaSWaP WIPE DT«DRIVENTLEZE SS=SPLIT SPOON
SP-SUEMERSIBLE PLMY

WaSWABWIPE

AFCEE FORM SR.0

|
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FIELD SAMPLING REPORT

- Locamon: __Freled QC PROJECT :
.. SITE:
L
SAMPLE INFORMATION

MATRIX W saMpLEID:_ FC~ (IR -€R3- 5

SAMPLING METHOD __ V& DUPJREP. OF : ’
- BEGINNING DEPTH A MATRIX SPIKE/MATRIX SPIKE DUPLICATE

A YES( ) NO ()

END DEPTH @ .
= GRAB{ ) COMPOSITE( ) DATE: M TME: (204
= CONTAINER | PRESERVATIVE/ [EXTRACTIONANALYTICAL ANALYSIS
= SIZETYPE | # | PREPARATION | METHOD | METHOD

2l Tee 50308 | 82408 | Voledile  OManics
L Tcg 5030 | s TPH— Gaspldne,
- ] Tce 3018 | Loin A | Teaomand ™eR]g
3020 A/~ (3421 [38 1 ecddd/ My covurcy
\ HCL 3sspR | %2901 | Semivclalile._oCnahics
= i HeL 25SDA | ROIS TP — Dleged
NQTABLE OSSERVATIONS
= P READINGS SAMPLE CHARACTERISTICS MISCELLANZOUS
— st COLOR:
= 2nd ODOR:
_ OTHER:
=
GENER AL INFORMATION
WEATHER:  SINACLEAR CVERCASTRAIN WIND DRIECTION AMBIENT TEMP
- SEIPMENT Vla:  rEDX HAND DELIVER COURER CTIER
= SHIPPED TO: Inc\nccu:se T %h‘nq Servis
4k
COMMENTS: io Lupmi)_r{x B‘c\m\( S L0+ CC“(‘C‘“OL:‘F OllA
SAMPLER: %IQQ&MJ("@N OBSERVER: \f( Trove (‘\%O\QQR‘J.
C::»e B\A\_ﬁ)—ﬂ
MATRIX TYPE CODES SAMPLING METHOD CODES

DCeDRLL CUTTINGS SLaSLUDGE BeBAILER G-CGRAD

WC-GROUND WATER 50=50iL EReBRASSRING HAHAND AUGER

1H«RAZARDOUS LIQUIDWASTE  GS=S0ILC:2S CS=COMPOSITE SAMPLE R«HOLLOW STEM AVGER

SHaRAZARDOUS SOLIDWASTE  WSSURFACEWATER C=CONTINUGUS FLICHT AUGER HP+HYDRO FUNCH

SE.SEDIMENT SWaSWAPWIPE DT«DRIVENTLTE SS«5PLIT SPOON

WaSWABWIPE SPeSUEMERSIBLE PLMP

AFCEEFORM SR.O

o EER CHEHIIH o @y v
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FIELD SAMPLING REPORT
Location: __Fledd & C PROJECT: ,
SITE: _ : ..
SAMPLE INFORMATION
MATRIX W0 . sampLem:_ _FC = LORTB-( -
SAMPLING METHOD /V A— DUPJ/REP. OF : -
BEGINNING DEPTH @ MATRIX SPIKE/MATRIX SPIKE DUPLICATE =
& YES( ) NO (4 _
END DEPTH Y
GRAB( ) COMPOSITE( ) paTE: 10/22[96 e 22508
CONTAINER | PRESERVATIVE/ [EXTRACTIONANALYTICAL ANALYSIS =
SIZE/TYPE | #| PREPARATION METHOD METHOD w—
ol ol Fce 5030R | 82908 | \nlati lel Oyanics ,
NOTABLE OBSERVATIONS
PID READINGS SAMPLE CHARACTERISTICS MISCELLANEOQUS oo
1st COLOR: ﬁ
Ind ODOR:
OTHER: —
=
GENERAL INFORMATION B
WEATHER:  SUNKCLEAR CVERCASTRAIN WIND DRIECTICN AVBIENT TEMP &
SHIPMENT Via:  fFEDX HAND DELDVER COLRIER ONER =
o ‘ s
SHIPPED TO: ___ T c/‘r\cafea sty F\g CorNCLesS =
COMMENTS: T\'jp Bloank "l"l ; LH CDD*VCL “—# OIB
[ ]
savpLer: _ e Dub Sl oservez: K. 1yoPQ gegaarz{

MATRIX TYPE CODES SAMPLING METHOD CODES =
DC=DRRLCUTTINGS SLaSLUDLE B=BAILER G»GRAB -
WG~GROUND WATER 50-5QM FR=DRASS RING BA=HAND AUGER |
LH=EAZARDOUS LIQUIDWASTE  GS»SOIL GAS CS=COMPQOSITE SAMPLE HeaBOLLOW STEM AUGER —]
SHaHAZARDOUS SOLIDWASTE WS=SURFACE WATER CeCONTINUOUS FLICHT AUGER  HP«HYDRO PUNCH
SESSEDIMENT SWaSWaP AIPE DT=DRIVEN TURE SS=SPLIT SPOON —

WuSWABWIPE SPLSUEMERSEBLE PLMY E

AFCEEFORM SR.O

=
\ji
B




430 137

AFCEE FORM SR.0

FIELD SAMPLING REPORT
7 Locamion: __Eceld %b PROJECT :
SITE:
SAMPLE INFORMATION
- MATRIX W Q. SAMPLEID: __FC— ¢JQ -TB-02.
SAMPLING METHOD ___ AR _DUPJREP. OF :
- BEGINNING DEPTH __ () MATRIX SPIKE/MATRIX SPIKE DUPLICATE
YES( ) No /)
. END DEPTH (Z{
l:;! r
T
GRAB( ) COMPOSITE () DATE: _/0/22/9¢ TiME_22 .20
£ CONTAINER | PRESERVATIVE/ [EXTRACTIONANALYTICAL ANALYSIS
- SIZE/TYPE | # | PREPARATION | METHOD | METHOD B
Vel |2 Tee 50304 &| 32408 \folah’lé%(?rganic%
NOTABLE OBSERVATIONS
e - PID READINGS SAMPLE CHEARACTERISTICS MISCELLANEQUS
= 1st COLOR:
nd QDOR:
= OTHER:
ﬁ
~ GENERAL INFORMATION
E WEATHER:  SUNKLEAR CVERCASTRAIN WIND DRIECTION AMBIENTTEMP
Ed SHIPMENT VIA:  FED-X HAND DELIVER COLRIER ONER
E — T, 8\ AS
= SHIPPED TO: .anc.\'\CaJ‘:& lQQ’bT ﬂg 9? C\NCCo
E commens:_Telp Blank ¥ 2. Lot Cantrol ¥ _Olaf
e ) “T_
= SAMPLER: __ B D\,L‘Q-me OBSERVER: K . lepe (‘LSE% aard
=
= MATRIX TYPE CODES SAMPLING METHOD CODES
E DCaDRILL CLTTINGS SLaSLLDCE B=BAJLER G=GRAB
= WG-GROUND WATER SO=SOIL BR=BRASS RING HA=HAND AUGER
LH=EAZARDOUS LIQUID WASTE  GS<SO0 GAS CS=COMPOSITE SAMPLE H=HQLLOW STEM AUGER
SHeHAZARDOUS SOLID WASTE WSSURFACE WATER CeCONTINUOUS FLICHT AUGER  HP=HYDRO PUNCH
SE=SEDIMENT SWeaSWAPMIPE DT=DRIVENTLEE $S=SPLIT SPMOON
WrSWABWIPE SPaSUBMERSBLE PUME
|
=
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FIELD SAMPLING REPORT
N
Locaion: __Flefd Q C. PROJECT : .
SAMPLE INFORMATION .
MATRIX W . savpLEm:_ FC ~WE -TB-03 -
sAMPLING METHOD AU DUP /REP. OF : -
BEGINNING DEFTH @ MATRIX SPIKE/MATRIX SPIKE DUPLICATE
YES( ) NO ¢
END DEPTH d ’
I -
GRAB( ) COMPOSITE () DATE: __J0f3° E_(O TIME:
CONTAINER | PRESERVATIVE/ [EXTRACTIONANALYTICAL ANALYSIS =
SIZE/TYPE | # | PREPARATION | METHOD | METHOD =
al Tee. 5030k | 324908 | Voladle Ocaa ndes _
NOTABLE OBSERVATIONS o
P READINGS S AMPLE CHARACTERISTICS MISCELLANEOUS =
1st COLOR: -
nd ODOR:
OTHER: =
=
GENERAL INFORMATION
WEATHER:  SUNKLEAR CVERCAST/RAIN WIND DRIECTION AMEIENT TEMP =
SHIPMENT Y]A:  FEDX HAND DELIVER COLRIER OTIER .
SHIPPED TO: uy \‘:‘LQ,\'LCR%DQ, TCSVC\\(% Seculces -
COMMENTS: TT‘{P Blem k. ¥ 5_,L Lot Cerdsol #0NA =
sawpLer: . B, Duflrec @-s’zavsa:w\& Ky Qm%,Qaaﬂi -
5 J -
For_oyecall project =
MATRIX TYTE CODES SAMPLING METHOD CODES =
DCDRILL CUTTINGS SLaSLUDCE B=BAJLER G=GRAS =
WEC»CROLND WATER SO-SCIL ER=TRASS RING HASHAND AUGER =
LH=HAZARDOUS LIQUID WASTE  GSaSOILG2S CS=COMPOSITE SAMPLE H=HOLLOW STEM AUGER L=
SHaHAZARDOUS SOLID WASTE WSESURFACE WATER CeCONTINUOLS FLICHT AUGER HP=HYDRO PUNCH
SE-SEDIMENT SWaSWAPWIPE DT=-DRIVENTLRE SS«SPLIT SPOON
WaSWABWIPE SPaSUBMERSIBLE PUMY ;’:’
. -
AFCEE FORM SR.O -
;g

|
t

-
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- FIELD SAMPLING REPORT
b % rocamion: __ Foedld QC PROJECT: )
SITE: %
= E—
SAMPLE INFORMATION
: MATRIX WG  osavpEm:_ FC- QTR -0Y
. SAMPLING METHOD __ IV, Pf DUP./REP. OF :
b= BEGINNING DEPTH Q MATRIX SPIKE/MATRIX SPIKE DUPLICATE
YES( ) NO
s END DEPTH @r P
- GRAB( ) COMPOSITE () pate: /0/ 24186 Tve: /G 205
= CONTAINER | PRESERVATIVE/ [EXTRACTIONANALYTICAL ANALYSIS
= SIZE/TYPE |# | PREPARATION | METHOD METHOD
2l Tee 50308 | _82490B | \oldkile D%am’cs,
3]
¥
g — — m—
, NOTABLE OBSERVATIONS
— PID READINGS SAMPLE CHARACTERISTICS MISCELLANEQUS
_ st COLOR:
2nd ODOR:
. OTHER:
GENERAL INFORMATION

WEATHER:  SUNACLEAR CVERCASTRAIN WIND DRIECTION MBIENT TEMD
. SHIPMENT VIA:  FED-X ____ HANDDELDMVER COURIER OTHER
- SHIPPED TO: Ir\c‘r\(‘a,oe Te S‘HQS Secuices
- COMMENTS: T‘“lp_ B OURK. Y -Cn( nr@\\o d: LOJ( CDT&VO L # outh
- SAMPLER: B. Duflne OBSCRWQ K Teoense CTQQd\.
; MATRIX TYPE CODZS SAMPLING METHOD CODES
. DC=DRILL CUTTINGS SLaSLUDCE B=BAILER ) G=GRAS

WG«GROUND WATER S0«SOIL BR=DRASS RING HA=RHAND AUGER

L H«HAZARDOUS LIQUID WASTE  GSeSOT GaS CS=COMPOSITE SAMPLE H=HOLLOW STEM AUGER

SH=HAZARDOUS SOLID WASTE WSeSURFACE WATER C=CONTINUOUS FLIGHT AUGER  HP=HYDRO PUNCH

STaSEDIMENT SWaSWAPMAIPE DT«DRIVEN TLUBE SS=SPLIT SPOON

WaSWABWIPE SP=SUEMERSIBLE PLMP

AFCEE FORM SR.O

gem e CFHI!' ail
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FIELD SAMPLING REPORT
rocation:__Foedd QC PROJECT:
SITE:
SAMPLE INFORMATION
MATRIX l OQ sAMPLEID: __ FC— LOR - TI3-05”
SAMPLING METHOD __ /V/ A DUP/REP. OF : i

&

BEGINFU\’G DEPTH

MATRIX SPIKE/MATRIX SPIKE DUPLICATE

YES( ) NOY)
END DEPTH /0{ ﬂ .
GRAB( ) COMPOSITE() patE: _[0/25)% vE: /S 30
CONTAINER | PRESERVATIVE/ [EXTRACTIONANALYTICAL ANALYSIS
SIZE/TYPE {#| PREPARATION METHOD METHOD
r. -
2| Tce so30 X | 82408 | Vodile Orsaxuas
NOTABLE OBSERVATIONS
PID READINGS SAMPLE CHARACTERISTICS MISCELLANZGLUS
1st COLOR:
2nd ODOR:
OTHER:
GENERAL INFORMATION
WEATHER: SUNCLEAR CVERCASTARAIN WIND DRIECTION AMEIENT TEMDP
SHIPMENT VIA:  FEDX ___ RANDDELDTER COURIER OTER
.
SHIPPED TO: .I\."\(‘\\C&De, Tectd ho S&F\l&ﬁf’&

COMMENTS: T(-“\D B\mK‘&SJ £of Dfﬁt"r* LQJCCCP(\i@L#

E> D L\‘?‘;Q £1

K. T5o E\*x.sﬁaqa(z)[

SAMPLER: OBSERVIR:
MATRIX TYPE CODES $AMPLING METHOD CODES

DCDRILL CUTTINGS SLASLUTKE B=BAILER G=GRAZ

WE-CROUND WATER S0+SC7L FR=BRASS RING HAHAND AUGER

LH=FAZARDOUS LIQUID WASTE  GSaSOL Ga:§ CSaCOMPOSITE SAMPLE H=HOLLOW STEM AUGER

SH=EAZARDOUS SOLIDWASTE  WSaSURFACE WATER C=CONTINUQUS FLIGHT AUGER HP-HYDRO PUNCH

SELSIBDENT SWaSWiP A PE DT=DRIVENTLEE SSaSPLIT SPOON
WeSWABWIPE SPsSUEMERSIBLE PLMDP

AFCEE FGRM SR.0

O'HA

‘T' T

0k

atf

L
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FIELD SAMPLING REPORT
LOCATION; Fredd (2C. PROJECT:
SITE:
SAMPLE INFORMATION
MATRIX W - sampEm:_ CT L(m 1B-06
SAMPLING METHOD /V ﬂ- - DUPJREP.OF:
BEGINNING DEPTH 175 MATRIX SPIXE/MATRIX SPIXE DUPLICATE
/ YES( ) NO ¢4
END DEPTH f7f
4 Job; (O
GRAB( ) COMPOSITE () pate: _10/25, me_ 6 GO
CONTAINER | PRESERVATIVE/ [EXTRACTIONANALYTICAL ANALYSIS
SIZESTYPE |#| PREPARATION | METHOD METHOD )
Al Tee 50308 | @240R | Vplatle Omdrmjcs
NOTABLE O3SERVATIONS
PID READINGS SAMPLE CEARACTERISTICS MISCELLANEZOUS
1st COLOR:
2ad ODOR:
OTHER:
GENERAL INFORMATION
WEATHER:  §UNCLEAR CVERCASTARAIN WIND DRIZCTION AVEIENT TEMP
SHIPMENT V1A:  FEDX HAND DELIVER COLURER OTHER

SHIPPED TO: T\hf\“\COUDQ T:EQ\I( ©a ij clies
COMMENTS: 1€y \p Blanl '&@ Loc Dr(")ﬁf;CJC Lot Condicd
SAMPLER: B T S ossca\ R: Kp T‘f(l? Y\%QQQ(Z&

{1

T

MATRIX TYPE CODES SAMPLING METHOD CODES
DC=DRLL CUTTINGS SLaSLLDCE B=BAILER G=GRAZ
WCE»CROUND WATER SO=50iL ER=DRASS RING HA=HAND AUGER
LHaM4ZARDOUS LIQUID WASTE  GS5«SORL C:$ CS=COMPOSITE SAMPLE H=HOLLOW STEM AUGER
SH=EAZARDOUS SOLIDWASTE ~ WSaSURFACZ WATER C+CONTINUCUS FLUIGHT AUGER HP-HYDRO PUNCH
SE«SEDIMENT SWaSWAPATITE DT«DRIVENTA\ZE SS«SPLIT SPOON
WS WABWIPE SPSUEMERSIBLE PLMD

nm e CF'T'MEE I

AFCEE FORM SR.0
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FIELD SAMPLING REPORT -

vocanion: __Fredd L C PROJECT: N
SAMPLE INFORMATION 3

MATRIX W . sampLem:_FC~ W) ~TR- (4 -
savpLNG MeTHoo AR DUP /REP. OF : — y
BEGINNING DEPTH @’ " MATRIX SPIKE/MATRIX SPIKE DUPLICATE -
END DEPTH ) YESO) Nog s

{ - was

GRAB( ) COMPOSITE( ) pate: 1 026/96 g _[20HS

CONTAINER | PRESERVATIVE/ [EXTRACTIONANALYTIC, ANALYSIS e
SIZETYPE | #| PREPARATION METHOD METHOD -
2| Tee 5030/ | %240R \pladile Oganics _%
5
=
i
NOTABLE O3SERVATIONS
PID READINGS 7 SAMPLE CHARACTERISTICS MISCELLANZGUS N
Ist COLOR: -
2nd ODOR:
OTHER: =
GENERAL INFORMATION _
WEATHER: SUNKCLEAR CVERCASTRAIN WIND DRIECTION AMBIENT TEAMP ':_-j
SHIPMENT VI1A:  FEDX __ HANDDELRVER COLURIER OTIER -
SHIPPED TO! ;lfnc\ncape Tﬁghng Qexuiton - -
COMMENTS: T‘hp 51&;\&&#4 ‘;ﬂ‘ ‘CX‘@JPCSC Lot C@(\—}m[#OI Ia oz
SAMPLER: 6 D %.QQ o OBSERVER: ‘/( : T(“ oeneega CLTA. hl
MATRIX TYPE CODZS SAMPLING METHOD CODES =
DPCDRLLCUTTINGS SLaSLATCE B=BAILER ' G-GRAD [
WECROUND WATER S§0=5071 FR=BRASSRING HASHAND AUVGER :EE
LH=EAZARDOUS LIQUIDWASTE  GS«SOL GaS CS=COMPOSITE SAMPLE H=HOLLOW STEM AUCER =7
SHeHAZARDOUS SOLID WASTE WESURFACE WATER CoCONTINUOUS FLICHT AVGER FPHYDRO PUNTH
SELSEDDMENT SWaSWARATNE DT=DRIVENT\ZE SS«SPLUIT SPOON
WeSWABWIPE . SP SLEMERSIBLE PUMP

AFCEE FORM SR.0
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FIELD SAMPLING REPORT
O rocation: _ SB/6 A i PROJECT:
— SITE:
- SAMPLE INFORMATION
7 MATRIX S50 SAMPLEID:__FC-SB/6 -0
SAMPLING METHOD __ §S DUPJ/REP.OF: ___~—
. BEGINNING DEPTH____ 2.5 MATRIX SPIKE/MATRIX SPIXE DUPLICATE
; YES( ) NO ()
END DEPTH 5
= GRAB(X) COMPOSITE( ) DATE: /0/35/96 TivE 8110
- CONTAINER | PRESERVATIVE/ [EXTRACTIONANALYTICAL ANALYSIS
= SIZE/TYPE | #| PREPARATION | METHOD [ METHOD
Yoz Jachi]| Tce 5030 R | ¥a40B |Volaile Ocaagnics
Aleg Jact Iece 030 @oiswed.| TPH -~ Gasdline
- 363 Jac {1 Ice 3csph 1B3¥B | Somi-yoloWle apanies
Tee ASSOR Q0I5 | TPH —Woagbme) Neg
Tre  wn D550 R goso_| Pesticide /PCB's
1 Qoa el | Tee Gosli 3eEE | ¢oloR | Tnocaanic Metals
NOTABLE OBSERVATIONS
PID READINGS SAMPLE CHARACTERISTICS MISCELLANZOUS
15t 17 coLor:  [iehy uelbd
2nd /- ODOR: N\ e =
QTHER:

SHIPMENT V1A:  FEDX HAND DELIVER

SHIPPED TO: Techcane

GENERAL INFORMATION

: ¢
WEATHER: SUNCLEAR OVERCASTRAIN l/\x’l.\‘oumzmo.\'_s_ AMBIENT TEMP é)ﬁ F
(/ COURIER
r .
Tectaa

OTHER

Ceuice s

commenTs:_ ECeh A L\‘D)[' COV&VOLJ_& Ol &

SAMPLER:

L. ‘-r\\b})EIQ OBSERVER: VY, [(‘OET\QQSQQ F&,
bes
i = MATRIX TYPE CODES SAMPLING METHOD CODES
f .. DCDRILL CUTTINGS SLaSLLDCE B#BAIJLER G=GRAR
! =3 WGC«GROUND WATER SO=SOIL BRaBRASS RING HA=HAND AUCER
= - 1H=HAZARDOUS LIQUID WASTE  GS=SC0IL GaS CS=COMPOSITE SAMPLE H«HOLLOW STEM ALUGER
G SHaHAZARDOUS SOLID WASTE WS=SURFACE WATER | C=CONTINUOUS FLIGHT AUGER  HP-HYDRO PUNCH
SEaSEDIMENT SWaSWAPWIPE DY=DRIVENTLEE SSaSPLIT SPOON
1 WaSWABWIPE SPaSUBMERSIBLE PUMD
AFCEE FORM SR.0
Josehf= 4 /W HA Lch}/Nﬂc ey

( Wi 305 / NoN E

Ez
=
B
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FIELD SAMPLING REPORT B

LOCATION: SplLR PROJECT : AN
SAMPLE INFORMATION B

MATRIX SO . SAMPLEID:___FC- SR/t -D2 -
SAMPLING METHOD __SS DUPJREP. OF ; — .
BEGINING DEPTH & 45 AMATRIX SPIKE/MATRIX SPIKE DUPLICATE =
END DEPTH F.a' YESO) oW -

GRABY))  COMPOSITE ( ) DATE: /QZS'Z% e _ 8L 5

CONTAINER | PRESERVATIVE/ [EXTRACTIONANALYTIC ANALYSIS o

SIZE/TYPE | # PREPARATION METHOD METHQD -—

Y oz Jac || Tep So30R | 8avoB | Nolatile Owarnics N

Lln:jjﬂf‘ Ire 4030 QpiSmal] TPH — Gasnlivie, Tt

I g Joc JIre 35¢nA |eaxpp | € em“vala-h' le. omanics -

- Jre S0/ | W0IE tecel, _

Tce U™ 3ssof | 3080 Eef;tmd g

Beadoac || Tee CGesh 2 LOIOR Inmrqa.mL “\O‘I;a_LQ o

NQTABLE OBSERVATIONS
_ PID READINGS SAMPLE CHARACTERISTICS MISCELLANEQUS ‘a.,fg
st 2,4 COLOR: T\.«.c?;\:k (rnw, X Goata Siae =
20d ODOR: e p. - [Aonluafe nlap

OTHER: leneatrne. cendieested £

D =

GENERAL INFORMATION N

o B

WEATHER:  SUNCLEAR CVERCAST/RAIN v WINDDRIECTION 2 AMBIENTTEMD (0_5—___((: i

SHIPMENT VIA:  FEDX HAND DELIVER f/ COURIER OTIER -

. K

SHIPPED TO: ;El{\c\’\CCL?E, T‘ﬁ@jm '(\3 Ser\ nees ==

COMMENTS: Fl‘EAA L@‘t M@L :H" O ”4 k.2

SAMPLER: __ Lo wf S osserver: K, TFOE(L&QSQQ(‘ ol -

MATRIX TYPE CODES SAMPLING METHOD CODES =

DCaDRLL CUTTINGS SLaSLUTKE B=BAILER G-GRAB -

WG~GROUND WATER $Q=50L PR=BRASS RING HasHAND AUGER ==

LH=HAZARDOUS LIQUIDWASTE  G5=SOIL 45 C5=COMPOSTE SAMPLE HeHOLLOW STEM AUGER 53
SH-HAZARDOUS SOLID WASTE ~ WSaSURFACE WATER C~CONTINUOUS FLIGHT AUGER  HP=HYDRO PUNCH

SE«SEDDVENT SWaSWa3WIrE DT=DRIVESNTAEE SS-SPLIT SPOON
WeSWABWIPE SPaSUBMERSBLE PLMP

‘hl

i

T T G

AFCEE FORM SR.O

BesoR= WA head/Meruryy

(L) 2051/ vove
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FIELD SAMPLING REPORT
LOCATION: SR+ PROJECT :
SITE:
SAMPLE INFORMATION
MATRIX SO _ SAMPLE ID: FC/'SB l? "O)
SAMPLING METHOD___ G5 DUPJ/REP, OF :
BEGINNING DEPTH 3.5’ MATRIX SPIKE/MATRIX SPIKE DUPLICATE
P YES( ) NO R
END DEPTH 5 |
GRAB(X)  COMPOSITE ( ) DATE; lq[aSZ% TiME: L0 O
CONTAINER | PRESERVATIVE/ [EXTRACTIONANALYTICAL ANALYSIS
SIZE/TYPE | # | PREPARATION | METHOD | METHOD
NeaJacli|l Tee 5030R [ 8340B _| Nolatile Orqanics
o3 Tacld Icg 5030 O[S med| TPH = GasnUrpe
iz Jacl | Ice 3550 &t | 33308 1 Semi~ volatile omacu;
Tee 3550R | 018" ITPH - Diesel,
Tre. w3550/ | @080 | Pestidde /PCB’s
Bexdac| Tce. (o5l S&ts toloA | Trnocaante, Mednlg
J

NOTABLE OBSERVATIONS
PID READINGS SAMPLE CHARACTERISTICS MISCELLA.NEOUS
st 3.8 COLOR: /o YR. ¥[a
2nd ODOR: Deone.
OTHER:
CENERAL INFORMATION
WEATHER: SUNALEAR CVERCAST/RAIN v WIND DRIECTION S AMBIENT TEMP QS) OF
SHIPMENT VIA:  FEDX HAND DELIVER v COURIER OTIER

SHIPPED TO: J—,T\c‘mc,ape ‘l’f’s“in@ SGX\JiQE’S

COMMENTS: Ffd@k _\:_D')f L@W‘k‘(‘ab :ﬂ: O H p(

SAMPLER: L. Muers OBSERVER: K v ’rrof aeeqaa (DL
J J
MATRIX TYPE CODES SAMPLING METHOD CODES
DCaDRILL CUTTINGS SLaSLUDCE B«BAJLER GwGRAB
WG~CROUND WATER SO=S0IL BR=DRASS RING HA=HAND AUGER
1LH=HAZARDOUS LIQUIDWASTE  GS5=SO0L GAS CSaCOMPOSITE SAMPLE H«HOLLOW STEM AUGER
SH=HAZARDOUS SOLID WASTE WSaSURFACE WATLR CeCONTINUQOUS FLICHT AUGER HPHNTRO PLNCH
SE=SEDIMENT SWaSWAPNIPE DT=DRIVENTLUEE SS=SPLIT SPOON
WaSWABWIPE SPSUBMERSBLE PLMP

AFCEE FORM SR.O

L 3051/ powg

3e3erAd= Hal [¥43 14 laod [ Merc ey
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FIELD SAMPLING REPORT
LOCATION: sSpig PROJECT : ,
SITE: =
il
SAMPLE DNFORMATION N
MATRIX SO ~ saMPLEID:_FC-SBIR ~0l -
SAMPLING METHOD __ S5 DUP./REP. OF : _
BEGINNING DEPTH ___ .5/ MATRIX SPIKE/MATRIX SPIKE DUPLICATE -
p YES( ) NO X) -
END DEPTH 5 T
GRAB{) COMPOSITE() paTE: /0/35, |9 me_0:00
CONTAINER | PRESERVATIVE/ [EXTRACTIONANALYTICAY ANALYSIS =
SIZE/TYPE |#| PREPARATION | METHOD | METHOD ‘ =
Yoz Jac] | Tee 5030R | Ba90p | \Jolatile Opanics
Noy Jac |1 Tce. 5030 [ 2015 mad | TPH ~ (a i O, s
31n33nC] | IcE 3550A | 52306 | Semi~volatile Oraanies -
Tee %eoh e0ls | TPH ~ Digeel Y
Tee.  wh3ssok | @beO | Pestrcids / PCR'S
(B Jac | | Tee. 3ok pets bDI0A | Tnochaaic, Mednic| -
NOTABLE OBSERVATIONS e
_ FID READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS ~
1st LY coLor:  chalca  wwnitre -
Ind ODOR: Nose, ]
OTHER: _ [fenpetenp, & ollt oz
[>J
GENERAL INFORMATION ,
i
WEATHER:  suNiLEaR OVERCAST/RAIN v WIND DRIECTICN 9 AMBIENT TEMP Q)SOF d
SHIPMENT VIA:  FED-X HAND DELIVER 7 covmier i CTIER _
SHIPPED TO: T \r\c‘nia,f\;@ Testlng  Servicrs =
COMMENTS: _ Freld. Lot Conk FO% _#H OUR ¥
saMPLER:_ Le (M eCS OBSERVER: . -R'OQQQGOLQQ FC{, =
J [
MATRIX TYPE CODES SAMPLING METHOD CODES e
DC~DRILL CUTTINGS SL=SLUDCE B=BAILER G=GRAS
WGC=CROUND WATER SO=501L BR=DBRASS RING HA=HAND AUGER -
LH=RAZARDOUS LIQUID WASTE GS«SOIL GAS CS5=COMPOSITE SAMPLE H=HOLLOW 5TEM AUGER [ ]
SHaHAZARDQUS SOLID WASTE | WS~SURFACE WATER CuCONTINUQUS FLICHT AUGER  HP<HYDRO PUNCH
SE«SEDIMENT SWaSWAPWIPE DT=DRIVENTLEE SSuSPUT SPOON
WaSWABWIPE SPaSUBMERSIBLE PN ~
AFCEE FORM SR.0 7

ol [Y9HA Nead/ fY\Qrwrj -

(w2051 [Mowe
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- FIELD SAMPLING REPORT
o LOCATION: <SBIg PROJECT: ~
SITE:
' SAMPLE INFORMATION
- MATRIX SO sampLem:_ FC=SBIS-02
SAMPLING METHOD ___ &S DUP/REP. OF :
- BEGINNING DEPTH 5 MATRIX SPIKE/MATRIX SPIKE DUPLICATE
/ YES( ) NO (R)
END DEPTH b
- GRAB(X)  COMPOSITE( ) pate: 10/2619% e (02
- CONTAINER | PRESERVATIVE/ [EXTRACTIONANALYTICAL ANALYSIS
- SIZE/TYPE | # | PREPARATION | METHOD | METHOD
N 330 | Tee 50308 | ¢2490B | \platile Oraanics
: Yoy Jac | . A SO0 | 0SS wad| TP - (nantroe
L 32 5 Jac] | Ire 35<0A | 2230B | Semi- voletle anandfe
Tcp | 3550 R OIS TPH — Diegel J
= Tee WU 35SpA | goso | Pockicide / PCR's
= %o Sac || Tee o5l daus COI0R Tnoraatic Manls
NQTABLE OBSERVATIONS -
PID READINGS SAMPLE CHARACTERISTICS MISCELLANEOQUS
- Ist 3.4 CoLoR:  Challtu 1Owixe
2nd ODOR: N ra
. OTHER: _ mectory. d stk

‘I

GENERAL INFORMATION

.- O—
WEATHER:  SUNKCLEAR OVERCASTRAIN _ WI.\‘DDRlEG'IONA AMBIENT TEMP _tﬂgg }'

g

. SHIPMENT VIA:  FEDX ___  HAND DELIVER r/ COURIER OMER ______

= sarpeDTo___Lnelncape  Twsting  Secuices

- CoMMENTS: L \ELQL ‘ Lo Cm{-r(‘% L OB

= SAMPLER: I W}Jﬂf 4 opserviR.__Ye 1 COER £gaa (‘Ct

MATRIX TYPE CODES SAMPLING METHOD CODES

DC=DRILL CUTTINGS SLASLUDCE B=BAILER G~GRAB

WG=CGROUND WATER S0=SOT. RR=BRASS RING HASHAND AUGER

LE=HAZARDOUS LIQUIDWASTE  GSuSOILGAS CS=COMPOS/TE SANPLE H=HOLLOW STEM AUGER

SH-HAZARDOUS SOLIDWASTE ~ WSuSURFACE WATER C=CONTINUOL'S FLIGKT AUGER  HP»KYDRO PUNCH

SE=SEDIMENT SWaSWAPMWIPE DT=DRIVENTUEE 5SSPLIT SPOON
WaSWABWIPE SP=SUEMERSIBLE PLMP

AFCEE FORM SR.0

> et

4 / 43R L&ﬁ/ f\\acwr3
Y 3os1|NowE

 pd . IR (MFWMM TSI ity
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3650ht <
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FIELD SAMPLING REPORT
LocATION: __ SB 19 PROJECT : .
SAMPLE INFORMATION N
MATRIX SO sampLeD:_ FC — SBI1T-0] é
SAMPLING METHOD SS DUPJ/REP. OF : — =
’ =
BEGINNING DEPTH ol MATRIX SPIKE/MATRIX SPIKE DUPLICATE
END DEPTH 8l 3
GRAB(X) COMPOSITE() pATE: _Jof25/% e 01110 )
CONTAINER | PRESERVATIVE/ [EXTRACTIONANALYTICAL ANALYSIS e
SIZEZTYPE | # | PREPARATION | METHOD | METHOD
Noz Jacll Tce sozoft | Ba40B | \lewlatile O%cmici »
Hoi Jac |1 Tee, 8030 | 305 meM__TPH~ (20 axline, 3
e B | ) Ice a5goR | 8330R | Semi-velalile omarics -
Ice 3spR | Boix TPH- Diegel .
. Tee Wh 3550/ | Q080 | Pesticid® / PCR's o
Ko TlaC || Jee ok zers | 6O[OR | Toocanaic. Metale -
' NQTABLE OBSERVATIONS
PID READINGS SAMPLE CHARACTERISTICS MISCELL ANEOUS -
Ist T coLoR: Q.54 8/, ~
Ind ODOR: none.
OTHER: -
GENERAL INFORMATION
WEATHER:  SUNKCLEAR OVERCAST/RAIN v WIND DRIECTION __S___ AMBIENT TEMP (QS_OF -
SHIPMENT VIA:  FED.X HAND DELNVER __ L~ COLRR onzR -
SHIPPED TO: Tache ape e, Test f\a _Secvies -
COMMENTS: I E@\o\ Lot ( Ln*ro\‘ 4+ 0OfaR
SaMPLER: ___ ke (M Kers osszrver__ K. Troeqise C\faa(‘C\. -
MATRIX TYPE CODES SAMPLING METHOD CODES -
DC-D_RI'.L CLUTTINGS SLaSLUDCE B=BAILER G=GRAB
WG#LROUND WATER SO=50IL BER=DRASS RING HA=HAND AUGER
I HaHAZARDOUS LIQUID WASTE  GS=30L GAS C5«COMPOSITE SAMPLE H=HOLLOW STEM AUGER wr
SHeHAZARDOUS SOLID WASTE ~ WSaSURFACE WATER C«CONTINUOUS FLIGHT AUGER  HP=HYDRO PUNCH
SEsSEDDMENT : SWaSWAPWITE DT=«DRIVENTLEE SSaSPLIT SPOON
WaSWABWIPE SP=SUBMERSIBLE PLMD
AFCEE FORM SR.0 ~

/9 p leod/ Metucy =
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- FIELD SAMPLING REPORT
— LocaTioN: __ SB 19 PROJECT : .
SITE:
SAMPLE INFORMATION
= MATRIX S0 ~ sampLemd; FC -S5B19 -04,
SAMPLING METHOD __ S5 DUP/REP.OF :_ FC. = SBI9-Ol
7/
- BEGINNING DEPTH 2 MATRIX SPIKE/MATRIX SPIKE DUPLICATE
p YES ( ) NO 0f
END DEPTH 4

- GRAB(X)  COMPOSITE () DATE: _LQQ_{L% TIME: [ 1O

- CONTAINER | PRESERVATIVE/ [EXTRACTIONANALYTICAL ANALYSIS

- SIZE/TYPE | #| PREPARATION | METHOD METHOD i

. HWezTeeld Tce [ 50308 [8290B | Voldile  Ompalcs

- Yoy Toc i Tce 036 19015 madl TPH - Gasoline.

- 33 o3 Jag | ) Ice 325508 [gaFos Seat-ydatile,_oanic
e 35508 ®0ls | TPH- Diesel VY
rce. U Issofr | 3050 | Pecticddr, /PCR's

Bz Jac 1 dee. (sl 3o LoioA | Toocaarde Medals
NOTABLE OBSERVATIONS
PID READINGS  SAMPLE CHARACTERISTICS MISCELLANEOUS
15t T COLOR: A5 Y  g/a
2nd ODOR: none. '
OTHER:
GENERAL INFORMATION
- o
WEATHER: sUNACLEAR CVERCAST/RAIN / WIND DRIECTION _—S_ AMEENT TEMP _ég F
SHIPMENT Via:  FEDX HAND DELIVER v’ COURIER OTHER ______
SHIPPED TO: Inc\qCQPe ‘@S’d hf_)) Secd {CES
COMMENTS: H@\A LOJL" Corteol H O1AB
SAMPLER: L. I‘L3 TS OBSERVER: Ko Tcor e %OC&W{
MATRIX TYPE CODES SAMPLING METHOD CODES
DCDRILL CUTTINGS SLaSLUDCE B=BAILER C=GRAB
WG=CROUND WATER S0«S0IL ER=BRASS RING HASHAND AUGER
LH=EAZARDOUS LIQUID WASTE  GS=SOLL GAS CS=COMPQSITE SAMPLE H=-HCLLOW STEM AUGER
SHaHAZARDOUS SOLID WASTE WSaSURFACEWATLR CeCONTINUOLUS FLICHT AUGER HP-HYDRO PUNCH
SEaSEDIMENT SWaSWAPWIPE DT=DRIVENTLERE SSoSPLIT SPOON
WaSWABWIPE SPaSUEVERSIBLE PUWS

AFCEEFORM SR.O

seseftf— IR eod [Meccwry

305 } NONE
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FIELD SAMPLING REPORT
LOCATION: szad PROJECT: _ \
SITE:
SAMPLE INFORMATION L
MATRIX SO sampLE 0. B2 FC.-SBR0D-0l
SAMPLING METHOD ___ 95 DUP/REP. OF :
) /
BEGINNING DEPTH 5 MATRIX SPIKE/MATRIX SPIXE DUPLICATE
/ YES( ) NOQO
END DEPTH /O
GRAB(N) COMPOSITE () pate: _f0/35/96 e (210
CONTAINER | PRESERVATIVE/ [EXTRACTIONANALYTICAL ANALYSIS
SIZE/TYPE | # | PREPARATION | METHOD METHOD
1 Hoz Jac || Tie Sop A | 32408 | Volalilee &ﬁan.fgg |
Nea Jac | Tee 5030 |20i15mal | TPH~ Gaseii’oe.
3ae3.Jact | 1ce 3SSDA | RateR  secu—volel organicy
Iee. dshR | ol | TPH ~ Diege
Ice WY scspp | Qos0 | Pestiide /PCRYS
Beatar || TIce, | LO/OR Inocopnlr. Metale |
NOTABLE OBSERVATIONS d
PID READINGS SAMPLE CHARACTERISTICS MISCELLANEOUS
Ist a3~ coLor:  uellown - boodty
2nd ODOR:  ~ NOTD.,
OTHER:
GENERAL INFORMATION
- < S 0N
WEATHER: SUNKLEAR CVERCAST/RAIN WINDDRIECTION == AMBENT TEMP /C
SHIPMENT VIA:  FEDX HAND DELDNVER ‘/ COURIER OTIER
SHIPPED TO: ___ T nch Co_l(?& Teativa_ Secuices
COMMENTS: Fig \(*\ Lot Cosk Y)DL + Olal3
SAMPLER: L. m.%p/rs OBSERVER: K < /E’DU\S& %ORFDL
MATRIX TYPE CODZS$ SAMPLING METHOD CODES
DC+OREL CUTTINGS SLaSLLTCE B=BAILER G=GRAB
WE=CGROUND WATER $Q«SOIIL ER=BRASS RING HA=HAND AUGER
LH«EAZARDOUS LIQUID WASTE  GS=SOLL €5 C5»COMPOSITE SAMPLE H=HOLLOW STEM AUGER
SReHAZARDOUS SOLID WASTE WSSURFACE WATER CwCONTINUOUS FLICHT AUGER  HP«HYDRQ PUNCH
SESEDINVENT SWaSWAPWIPE DT=DRIVENTLEE SS=SPUT 5POON
WaSWABWIPE SPaSUBMERSIBLE PUMP

AFCEE FORM SR.0

30ap6—

34 &l/?‘{:’rl A Lm&/ﬁ\e\"curuj
lewy 205 [ Nowe

i

Lo
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FIELD SAMPLING REPORT

A LOCATION: SRAO PROJECT: .
. SITE:
[_}
g SAMPLE INFORMATION
_ MATRIX SO samMpLEID: FC-SBaD- O
- SAMPLING METHOD ___ 5SS DUP./REP. OF : _
/
- BEGINNING DEPTH /S MATRIX SP ATRIX SPIKE DUPLICATE
/ YES ( "NO()
END DEPTH I, 5
7 GRAB({)  COMPOSITE ( ) DATE: /OZRFZ 26 TnE_ {3450
B CONTAINER | PRESERVATIVE/ [EXTRACTIONANALYTICAL ANALYSIS
- SIZE/TYPE |#| PREPARATION | METHOD | METHOD '
¥ 03 Jor | | Tce 50304 |RQa4oB | Volatile Omantce
Hen Jac [) T 2030 | Roismod | TPH ~ Gasdliae,
= 3355 Jar || Tce 3c«0h | 82F0R | Semni-valaWile emanit
Jce 2550 fr 2015 —TPH - Dicer] v
Tee u 3cspR | @QNED Pesticide / PrR s
% 03 Jal (1 gcer (posh 3er  [Co0AR [ Inoraani, alc
NOTABLE QBSERVATIONS
PID READINGS SAMPLE CHARACTERISTICS MISCELLANEOQUS
Ist 5.0 coLor: Mool oot X Graloy glsE
Ind ODOR: non e s alao
OTHER: (e%m Led
CENERAL INFORMATION
(&)
WEATHEER:  SUNCLEAR CVERCASTRAIN "/ WIND DRIECTION 5 AMBIENT TEMP HO F
SEIPMENT VI&:  FEDX HAND DELIVER COURIER OTHER
SHIPPED TO: '/f A Q\\Cap e Te S'b'r\g %@L\) (crs
COMMENTS: = l‘d\d LOJC Conkrol + Ol R
SAMPLER: L. WLSPFQ OBSERVER: K. W?OEDSQ (\))aaﬂ.{
MATRIX TYPE CODES SAMPLING METHOD CODES
DC=DRILL CLTIINGS SLaSLUDCE B=BAILER G=GRAB
WG=CROUND WATER $O=507L BR«DRASS RING HA-HAND AUGER
LH=HAZARDOUS LIQUID WASTE  GS5=SOL GA% CS=COMPOSITE SAMPLE H+«HOLLOW STEM AUGER
SHaHKAZARDOUS SOLID WASTE VWESURFACE WATER CwlCONTINUOUS FLIGHT AUGER HP=HYDRO PUNCH
SESEDDMMENT SWaSWAPMIPE DT=DRIVEN TLEBE $5-5PUIT SPOON
WaSWABWIPE SP«SUEMVERSIHLE PUMP

~—

. AFCEE FORM SR.0

3ex0nd=— 4%1\/4%4!?\ _Leac) }ﬁ\erwrﬂ

305 l/NONE
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Health and Safety Monitoring Sheets
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HEALTH & SAFETY EXPOSURE MONITORING

0 E W\ no :
-

PROJECT #:

3103

PROJECT LOCATION :

PROJECT ACTIVITY:

CAR- J04 - CERESINS = M2 = (i Wy

pauLreTveene:_ Dol ow G, Azl
8 'l

LocanioN MonmoReD: (e 'ggz\m'.ngz 2o ot Dellt RLS # PERSONNEL AT THIS LOCATION:
actvimy monmtore: (Yo L LU.(‘\\) # PERSONNEL AFFECTED BY K4S MONTORNG: _ 4
TME BACK~ MONITOR INTERVAL AD Po | w02 %IB | Hzs | mw SAMPLES {
(24 v docky GROUND [boreholas dopth) (PP (rpm) ™ (g2 e} | (Ppm) | OTHER] INITIALS i
(3o | i 0.0 l : Pl
lo»0 | ! 6.0 P! LU
tiyop | | &.0l | 5 LEM !
< 20 | o.0! | : PLL
1) : 60 1 f | ey !
i ! : '
1 . l i ! f i !
FleNd  ortiiBos neot eocudcicle dascicla odrg! :
} Do Cecoeoion . : :J :5 E | :
} §
| | | | | | | |
i | | l | i } i
| | l | I | i |
. | | | | |
! I I i I |
! '! | ] i i |
l f I [ i 1 !
{ l l | | | 1
! ! | l | |
! | i f B |
| I | l l |
_I | ! I [
I ! | | !
END OF CaY END OF LY
WG . INSTRUNMENT CALBRATION STANDAD CAUBARATION CaUBRATION
INSTRUMERT WMIOEL # SN, # CALGAS STD pzm) LOT# CHECX e
FO
PO
a2
wh
s
A

FIELD TEAM LEADER SIGNATURE




AFCEEN20002¥ LDLOG WKY

ore__ Cot . 29, 1996

PROJECT #:
PROJECT LOCATION : o0
PROJECT ACTIV(TY:

LOCATION MONTORED;

o z2one of Drlll Rig

430 151

3i03

HEALTH & SAFETY EXPOSURE MONITORING

Al

(£ KN

Dol parsy
-

paw reTeene: . Hollows S+epnt quer
# PERSONNEL AT THIS LOCATION; >

ACTIVITY MONTORED; D C' L L\A "‘g ¥ PERSONNEL AFFECTED BY HAS MONITORNG: ‘:{
TIME BACK— M OHITOR MTERVAL AD D %02 %18 HZS | RAN SA.HPLES! -
(24 hr dock) GROUND [borehotes depth) rpm) pm} = =) trpom) | (ppm) | OTHER] INITWALS !
NZHH_ : 2.0 LM -
[Oods” I _1oo i N
305 0.0 i ! Lo
T) 0.0l ) ; -, ey i o=
1500 [ 1.5 !I ! AR nU =
\ | i ! -
l‘@(d CC Uttos x\ﬁ:ﬁ 0 [u*;-r NLQJ_Q u;rin\%! l -
P ™ ! ]
\%\Qd/\ 5} not (‘ﬁ c_oﬁ%dE(ElJ lf : i P
|
]' * — T .
I | | |
| } | ] | —
L | | | E C 1 -
i ! | I ! ; _
a g 1 | s ‘ P ﬁ-
E l 1 I | [ 1 1 .
! i | | | [ | [ |
i ! | l I { { | =]
i l | I | i | | =
| ! ! l ! | | ]
i l ! | f [ l 1 -
-l
. END OF DAY END OF DAY
W e INSTRUMDNT CAUBRATION STANCARD CAUBSATION  CAUBARATION
INSTRUMENT MIOEL ¢ SEAL e CALGAS €T e LT e CHECK Ozl
FIO
PO
2 -
h S%28
s
w —
FIELD TEAM LEADER SIGNATURE =
&

Wil |
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AFCERW200CF LILOG Wi 4 3 D l 5 5 CAR=-JO4 - ORETSNS - 142« (AW

_ HEALTH & SAFETY EXPOSURE MONITORING
~ PROJECT #: _ 31073

PROJECT LOCATION: _Fa Ca
PROJECT ACTIVITY: g{(ﬂ\h‘n‘ﬁ)'
oate_ O [25 /95 DRILL PG TYPENO: HDQ.OUD Steen Quqz(“
LocATION MoNfToreD: ! G5t Zow of Dall RA:'j # PERSONNEL AT THIS LOCATION: 2 v
AcTvITY monmmoReD: O L\ # PERSONNEL AFFECTED BY K4S MONITORNG: 4
TME BACK~ . MOHITOR WTERVAL RO | mo | wo2 | xR | wzs | mam sanpies |
(24 br ok GROUNRD (boreholes Gepth) ppm) rpm) (g2 = pm) | (ppm) | OTHER mlmsf
28 | 2.0 P LM
9 < 0.4 _ ! i
O 40 | 0.0 | ! s Lpm
L4 O 0.0 L L
1355 | 0.0 |1 Pl !
. i M
"I_Jr P . 1t ~) n i l o A1 5 pi
!V\/fool QLW Uoa | ONEIT e Fﬂli AUTE I i’ﬁfk
l i i
II WQDUJlL\Q)ﬁ \O | (@ IGDI Q. i | l{ i
{
i | | I | | !
f i | | ! i i
) | ] | | I
| | i | | I I
: ' } ] } 3
i [ | I i i
5 I | | E | | |
! ! | i | | | |
' ! | i | | |
! l | ! ! {
i | | I ‘ l
[ | ! | | ] I
. END OF Doy END OF DrY
WEY e INSTRUMENT CALBRATION STANCARD CAUBRATION  CAUBRATION
INSTAUMENT MOOEL ¢ STRAL S CALGAS §TD pem) ST e CHEDK CHECX
Fi
PIO
woa B
wn
=S
[ 9N ]

FIELD TEAM LEADER SIGNATURE

U S CHHHIN Wit N




AFCEE\M200CF LDLOG WKy 4 3 0 _ 1 5 G
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HEALTH & SAFETY EXPOSURE MONITORING

PROJECT #: __ DD
PROJECT LOCATION: __Fam Campd
PROJECT ACTIVITY: _ Der\ilan

DATE: El:i, &[é! 299&2 DAILL RIG TYPENO: HOU_Q?LD Stem Auc\yﬂ

Locanon uonmore: B ey Mt ELE 201 o.k cLl‘{ u ﬂi(} # PERSONNEL AT THIS LOCATION: & c
ACTIVITY MONMOReD:__ DTy Uiﬂcjz _

# PERSONNEL AFFECTED BY HiS MONTORNG: ‘

.

i
!
l
|
|

.

— JUNY RN U U PRI LDy SRS NN ESSSEY SEEDY FUTRR SERY YRR PR SR

| |
| ]
i | |
| I |
| ] ] I
I | |
i | |
| | |
i | I |
[ | | l I
i ! [ I | |
i l { [
| | | [
i l l | |
. END OF CAY END OF DY
W e INSTRUMENT CAUBRATION STANDARD CAUBRATION  CsUBALTION
INSTRUMENT WwoEL # SEue s CALGAS STDper}  LGT# CHECX CHECx

S WA

FIELD TEAM LEADER SIGNATURE

NME BACK— - MONITOR INTERVAL RD PD %02 % LE H2s | RaMt I smPu-:sg
(24 br ok GROUND {borsholes depth) (ppm) (ppm) (2] (e8] pem) | (ppm) OTHER_ INlTLALSi
4O H.0 LN
0940 0.0 ! ifim
[O50 ¥ 5.6 | : AN
s A& 2.0 | ] P LU
| I o ]

| < e 3 '
i FedB 0ciiotizs (e o ot ID0C u Ty !
e rpadfdi\ga - ceaovdad. 1) :

i

Wik

Lili | I GiEm s N

B
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Instrument Calibration Logs
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Equipment Decontamination Log€ Sheet

i
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N/ APPENDIX G

CHAIN-OF-CUSTODY FORMS
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APPENDIX H

SOIL BOREHOLE SAMPLING ANALYTE LIST
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; Soil Borehole Sample Analyte List
Inorganics by Inductively Coupled Plasma (ICP), Method 6010A;
- Atomic_Absorption (AA)
- Aluminum Magnesium
Antimony Manganese
Arsenic Mercury (Method 7471, by cold vapor)
— Barium Nickel
Beryllium Potassium
Cadmium Selenium
- Calcium Silver
Chromium Sodium
Z Cobalt Thallium
. Copper Vanadium
R 4 .
Iron Zinc
L Lead (Method 7421)
- Volatile Organics by GC/MS, Method 8240B
1,1,1-Trichloroethane Chlorobenzene
— 1,1,2,2-Tetrachlorocethane Chlorcethane
heid 1,1,2-Trichloroethane Chloroform
_ 1,1-Dichloroethane Chloromethane
- 1,1-Dichloroethene cis 1,2-Dichloroethene
— 1,2,3-Trichloropropane cis 1,3-Dichloropropene
1,2-Dichloroethane Chlorodibromomethane
- 1,2-Dichloropropane Ethylbenzene
Methyl ethyl ketone Methylene chloride
2-Chloroethyl vinyl ether Styrene
2-Hexanocne Trichloroethene
Methy! isobutyl ketone Tetrachloroethene
Acetone Toluene
Benzene trans 1,2-Dichioroethene
Bromodichloromethane trans 1,3-Dichloropropene
Bromoform Vinyl acetate
Bromomethane Viny! chloride
Carbon disulfide m,p-Xylene
Carbon tetrachloride o-Xylene

TPH Extractable Hydrocarbons as Diesel by GC, Method 8015M

TPH Volatile Hydrocarbons as Gasoline, by GC, Method 8015M

NOTE: See Appendix M for MDL and PQL values associated with these parameters.
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Soil Borehole Sample Analyte List

Base/Neutral and Acid Extractable Organics by GC/MS, Method 8§270B

1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2.,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Methyinaphthalene
2-Nitroanitine
3-Nitroaniline
3,3'-Dichlorobenzidine
4-Bromophenyl phenyl ether
4-Chloroaniline
4-Chloropheny! phenyl ether
4-Nitroaniline
Acenaphthylene
Acenaphthene

Anthracene

Benzo (a) anthracene

Benzo (a) pyrene
2,4-Dichlorophenol

Benzo (b) fluoranthene
Benzo (k) fluoranthene
Benzo (g,h,i) perylene
Benzyl alcohol

Bis (2-chloroethyl) ether
Bis (2-chloroethoxy) methane
Bis (2-chloroisopropyl) ether
Bis (2-ethylhexyl} phthalate

Dibenz {(a,h)anthracene
Dibenzofuran

Diethy! phthalate
Dimethyl phthalate
Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachlorocyclopentadiene
Hexachloroethane

Indeno (1,2,3-cd) pyrene
Isophorone
N-Nitrosodiephenylamine
N-Nitrosodi-n-propylamine
Naphthalene

Nitrobenzene
Phenanthrene

Pyrene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dimethylphenol
2.,4-Dinitrophenol
2-Chloropheno!
2-Methylphenol
2-Nitrophenol
4,6-Dinitro-2-methyphenol
4-Chloro-3-methylphenol
4-Methylphenol
4-Nitrophenol

Buty! benzyl phthalate Benzoic acid
Chrysene Pentachloropheno!
Di-n-butylphthalate Phenol
Di-n-octylphthalate

Pesticides by GC, Method 8080A
Alpha-BHC Endrin
Beta-BHC Endodultan 1l
Delta-BHC 4,4'-DDD
Gamma-BHC (Lindane) Endosulfan sulfate
Heptachlor 4,4'-DDT
Aldrin Methoxychlor
Heptachlor epoxide Endrin aldehyde
Endosulfan | Toxaphene
Dieldrin Chlordane
4,4’-DDE

_NOTE: See Appendix M for MDL and PQL values associated with these parameters.
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Soil Borehole Sample Analyte List

PCBs by GC, Method 8080A

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

;e o afm oo« Tl C"

TTRE 1
(

NOTE: See Appendix M for MDL and PQL values associated with these parameters.
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APPENDIX 1

SUMMARY OF EXTRACTION AND ANALYSIS TIME
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DATA VALIDATION REPORT

ORGANIC AND INORGANIC ANALYSES

Recreation Vehicle (RV) and Family Camping (FAM CAMP) Area Project

Naval Air Station Fort Worth
Carswell Field, Texas

AFCEE Analytical Batch Numbers:

V12170, V12092, V12056, 1029802001, 1101802001, 1031802001, 1031801501, 1101801501,
1029801501, 1028801501, 1101801502, AB903-85, AB903-91, AB903-96, AB925-19, AB925-13,
AB903-84, AB925-42, AB925-10, AB925-18, AB925-4, AB903-98, AB925-12, 1030601001,
1028601001, 1027601002, 1106742101, 1027742101, 1031601001, 1210601001, 1119601003,
1028747101, 1029747001, 1031747101, 1105742101, and 1030747001

Sampling Dates of October 22 - 26, 1996

~ VOLUME 1 of2

~ PREPARED FOR:
The Environmental Company, Inc.
710 N.W. Juniper Street

Suite 208
Issaquah, Washington $8027

February 1997

PREPARED BY:
ChemWorld Environmental, Inc.
14 Orchard Way North
Rockville, Maryland 20834

(301) 294 - 6144

ChemWorld Environmental, Inc.
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RV and FAM CAMP Project
Data Validation Report: Organic and Inorganic Analyses
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Environmental Consultants

February 18, 1997

Mr. Robert M. Duffner, P.E.

The Environmental Company, Inc.
710 NW Juniper Street

Suite 208

Issaquah, Washington 98027

RE: Data Validation Report - Organic and Incrganic Analyses
RV and FAM CAMP Project, Carswell Field, Texas

Dear Mr. Duffner:

ChemWorld Environmental, Inc. is pleased to provide The Environmental Company, Inc.

with the enclosed Data Validation Report for Organic and Inorganic Analyses for the RV
and FAM CAMP Project, Carswell Field, Texas. The analytical work was performed by
Inchcape Testing Services. An original report is provided at this time. In addition, a
disk deliverable is included for the text portion of the report in Microsoft WORD,
Version 7.0. -

Please contact me at 301-294-6144, should you require additional information or
clarification regarding the enclosed.

Sincerely,

Andrea P. Schuessler, CHMM
ChemWorld Environmental, Inc.

Enclosures
c: TC-9701 file

14 Orchard Way North, Rockville, Maryland 20854, Tel. (301) 294-6144, Fax (301) 309-6640
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RV and FAM CAMP Project
Data Validation Report: Organic and Inorganic Analyses
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DATA VALIDATION SUMMARY: ORGANIC AND INORGANIC ANALYSES

RV and FAM CAMP
Naval Air Station Forth Worth
Carswell Field, Texas

AFCEE Analytical Batch Numbers:

V12170, V12092, V12056, 1029802001, 1101802001, 1031802001, 1031801501, 1101801501,
1029801501, 1028801501, 1101801502, AB903-85, AB903-91, AB925-19, AB925-13, AB903-84,
AB925-42, AB925-10, AB925-18, AB925-4, AB903-98, AB925-12, 1030601001, 1028601001,
1027601002, 1106742101, 1027742101, 1031601001, 1210601001, 1119601003, 1628747101,
1029747101, 1031747101, 1105742101, and 1030747001

Sampling Dates of October 22 - 26, 1996

INTRODUCTION

This Data Validation Summary report for Organic and Inorganic analyses was generated for 12 water
samples, 40 soil samples, and the associated quality control samples for the Air Force Center for
Environmental Excellence (AFCEE) Analytical Batch (AAB) Nos. referenced above. Sampling activities
were conducted in support of the field investigation for the Recreational Vehicle (RV) and Family Camping
(FAM CAMP) Project for the Naval Air Station Fort Worth, Carswell Field, Texas. The analytical
laboratory work was performed by Inchcape Testing Services.

The analytical testing consisted of Volatile Organic analyses by Gas Chromatography/Mass Spectroscopy
(GC/MS), Method 8240B; Volatile Aromatics by GC, Method 8020A, Total Petroleum Hydrocarbons
(TPH) as Gasoline by GC, Method 8015M; and TPH as Diesel by GC, Method 8015M. Base/Neutral and
Acid Extractable Organics by GC/MS, Method 8270B, and Pesticides and Polychlorinated Biphenyls
(PCBs) by GC Method, 8080A, were also analyzed for selected samples. In addition, selected samples
were analyzed for Inorganics by Inductively Coupled Plasma (ICP), Method 6010A; Atomic Absorption
(AA), Lead by Method 7421; and Mercury by Cold Vapor, Method 7471. The analytical work was
performed utilizing the United States Environmental Protection Agency (USEPA) Test Methods for
Evaluating Solid Waste, Physical/Chemical Methods (SW-846, Third Edition).

This report provides a summary of data acceptability and deviations in accordance with the site-specific
Quality Assurance Project Plan (QAPP) for Site Assessment, Investigation, and Characterization of
the RV and FAM CAMP Areas, Naval Air Station, Fort Worth, Joint Reserve Base, Carswell Field,
Texas (July 1996); the AFCEE data validation requirements; and the SW-846 Methods, where applicable
and relevant. The validation report pertains to the following samples:

AAB No. V12170, Method 824(B

FC-SB16-01 FC-SB20-01

FC-SB16-02 FC-SB20-02 -

FC-SB17-01 FC-WQ-TB-06 (Trip Blank 10/25/96)
FC-SB18-01 FC-WQ-EB-04 (Equipment blank 10/25/96)
FC-SB18-02 FC-SB11-03

FC-WQTB-05 (Trip Blank 10/25/96) FC-WQ-TB-07 (Trip Blank 10/26/96)
FC-SB19-01 FC-WQ-EB-05 (Equipment Blank 10/26/96)
FC-SB19-02 (Duplicate of FC-SB19-01) FC-SB12-03

ChemWorld Environmental, Inc. Ji
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AAB No. V12092, Method 82408

N FC-WQ-EB-01 (Equipment Blank 10/22/96) FC-WQ-EB-03 (Equipment Blank 10724/96)
) FC-WQ-TB-01 (Trip Blank 10/22/96) FC-WQ-TB-04 (Trip Blank 10/24/96)

£ FC-WQ-TB-02 (Trip Blank 10/22/96) FC-SB08-01

— FC-WQ-EB-02 (Equipment Blank 10/23/96) FC-SB07-01N2

FC-WQ-TB-03 (Trip Blank 10/23/96)

AAB No. V12056, Method 8240B

FC-SB03-02 FC-SB04-02
FC-SB01-02N2 FC-SB05-02

AAB No. 10298029001, Method 8020A

FCSB0301 FCSBO40!

- FCSB0303 FCSBO501

. FCSBO101 FCSB0503

= FCSB0103 FCSB0504 (Duplicate of FCSB0501)

- FCSB0201 FCSB060I
FCSB0202 FCSB0602

' FCSB0203 . FCSBO603

- AAB No. 1101802001, Method 8020A

Ef FCSB0901 FCSB1002

- FCSB0902 FCSB1001
FCSB0903 (Duplicate of FCSB0901)

3 AAB No. 1031802001, Method 8020A

FCSB1101 FCSB1201

FCSB1102 FCSB1202

AAB No. 1031801501, Method 8015M (Gas)

FCSB1601 FCSB2002
FCSB1602 FCSB1101

- FCSBI1701 FCSBI1102

H FCSB1801 FCSB1103

- FCSB1802 FCSB1201

g FCSB1901 FCSB1202

= FCSB1902 (Duplicate of FCSB1901) FCSB1203

- FCSB2001

== AAB no. 1101801501, Method 8015M (Gas)

- FCWQEB04 (Equipment Blank 10/25/96) FCWQEBOS (Equipment Blank 10/26/96)

= AAB No. 1029801501, Method 8015M (Gas)

-

FCSB0301 FCSB0102

= FCSB0302 FCSB0103

< . FCSB0303 FCSB0201

\ FCSBO0101 FCSB0202

§
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FCSB0203
FCSB040!
FCSB0402
FCSB0301
FCSB0502

AAB No. 1028801501, Method 8015M (Gas)

FCWQEBO! (Equipment Blank 10/22/96)
FCWQEBO02 (Equipment Bilank 10/23/96)
FCWQEBO3 (Equipment Blank 10/24/96)
FCSB0701
FCSB080!

AAB No. AB903-85, Method 8015M (Diesel)

FC-SB03-01
FC-SB03-02
FC-SB03-03
FC-SB01-01
FC-SB01-02
FC-SB01-03
FC-5B02-01
FC-5B02-02
FC-SB02-03

AAB No. AB903-91, Method 8015M (Diesel)

FC-WQ-EB-01 (Equipment Blank 10/22/96)
FC-WQ-EB-02 (Equipment blank 10/23/96)

AAB No. AB903-96, Method 8015M (Diesel

FC-SB07-01i
FC-SB08-01
FC-SB09-01
FC-SB09-02

AAB No. AB925-19, Method 8015M (Diesel

FC-WQ-EB-04 (Equipment Blank 10/25/96)

AAB No. AB925-13, Method 8015M (Diesel)

FC-SB16-01
FC-SB16-02
FC-SB17-01
FC-SB18-01
FC-SB18-02
FC-SB19-01
FC-SB19-02 (Duplicate of FC-SB19-01)
FC-SB20-01

ChemWorld Environmén!al, Inc.
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FCSB0503
FCSB0504 (Duplicate of FCSB0501)
FCSB0601
FCSB0602
FCSB0603

FCSB0901
FCSB0902
FCSB0903
FCSB1002
FCSB1001

FC-SB04-01
FC-SB04-02
FC-SB05-01
FC-SB05-02
FC-SB05-03
FC-SB05-04 (Duplicate of FC-SB05-01)
FC-SB06-01
FC-SB06-02
FC-SB06-03

FC-WQ-EB-03 (Equipment blank 10/24/96)

FC-SBD09-03 (Duplicate of FC-SB09-01)
FC-SB10-02
FC-SB10-01

FC-WQ-EB-05 (Equipment Blank 10/26/96)

FC-SB20-02
FC-SB11-01
FC-SB11-02
FC-SB11-03
FC-SB12-01
FC-SB12-02
FC-SB12-03
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AAB No. AB903-84, Method 8270B

FC-SB03-01
FC-SB03-02
FC-SB01-01
FC-SB01-02
FC-SB05-01
FC-SB05-02
FC-SB05-04 (Duplicate of FC-SB05-01)

AAB No. AB925-42, Method 8270B

FC-SB01-01DL

AAB No. AB925-10, Method 8270B

FC-SB16-01
FC-SB16-02
FC-SB17-01
FC-SB18-01
FC-SB18-02
FC-SB19-01
FC-SB19-02 (Duplicate of FC-SB19-01)
FC-SB20-01

AAB No. AB925-18, Method 82708

FC-WQ-EB-04 (Equipment Blank 10/25/96)

AAB No. AB925-4, Method 8270B

FC-WQ-EB-01 (Equipment Blank 10/22/96)
FC-WQ-EB-02 (Equipment Blank 10/23/96)

AAB No. AB903-98, Method 8270B

FC-SB07-01
FC-SB08-01
FC-SB09-01
FC-SB09-02

AAB No. AB925-12, Method 8080A

(Pesticides)
SB16-01

'SB16-02

SB17-01
SB18-01
SB18-02

ChemWorld Environmental, Inc.

430 150

FC-SB02-01
FC-SB02-02
FC-SB04-01
FC-SB04-02
FC-SB06-01
FC-SB06-02

FC-SB02-01DL

FC-5B20-02
FC-SB11-01
FC-SB11-02
FC-SB11-03
FC-SB12-01
FC-SBi2-02
FC-SB12-03

FC-WQ-EB-05 (Equipment Blank 10/26/96)

FC-WQ-EB-03 (Equipment Blank 10/24/96)

FC-SB09-03 (Duplicate of FC-SB09-01)
FC-SB10-02
FC-SB10-01

SB19-01

SB19-02 (Duplicate of SB19-01)
SB20-01
SB20-02



(PCBs)

FCSB1601
FCSB1602
FCSB1701
FCSB1801
FCSB1802

AAB No. 1030601001, Method 6010A

FC-SB16-01
FC-SB16-02
FC-5B17-01
FC-SB18-01
FC-SB18-02
FC-SB19%-01

AAB No. 1028601001, Method 60]0A

(1D12092)
FC-SB07-01

(1ID12056)

FC-SB03-02
FC-SB01-02
FC-SB04-02

AAB No. 1027601002, Method 6010A

FC-WQ-EB-01 (Equipment Blank 10/22/96)
FC-WQ-EB-02 (Equipment Blank 10/23/96)

AAB No. 1106742101, Method 7421

(ID12170)
FC-SBI6-0]
FC-SB16-02
FC-SB17-01
FC-SB18-01
FC-SB18-02
FC-SB19-01

(ID12092)
FC-SB07-01

(ID12056)

FC-SB03-02
FC-SB0}-02
FC-SB04-02

AAB No. 1027742101, Method 7421

FC-WQ-EB-01 (Equipment Blank 10/22/96)
FC-WQ-EB-02 (Equipment Blank 10/23/96)

ChemWorld Environmental, Inc.
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FCSB1501
FCSB1902 (Duplicate of FCSB1901)
FCSB2001
FCSB2002

FC-SB19-02 (Duplicate of FC-SB19-01)
FC-SB20-01
FC-5B20-92
FC-SB11-03
FC-SB12-03

FC-SB0§-01
FC-SB05-02

FC-SB06-02

FC-WQ-EB-03 (Equipment Blank 10/24/66)

FC-SB19-02 (Duplicate of FC-SB19-01)
FC-SB20-01
FC-SB20-02
FC-SB11-03
FC-SB12-03

FC-SB08-01

FC-SB05-02
FC-SB06-02

FC-WQ-EB-03 (Equipment Blank 10/24/96)

1

L

"l

i

&

g i

I &



L
i

Iy
i

1!

B lw
i

FET X

Kiii |

e

NEE

ﬁ“
(

| A 'CF' 0 UMEE EEIC AR 0 wmE WM ADDE

y
i

NN
-

C

AAB No. 1031601001, Method No. 6010A

FC-WQ-EB-04 (Equipment Blank 10/25/96)

AAB No. 1210601001, Method 6010A

FC-SB16-01
FC-SB16-02
FC-SB17-01
FC-SB18-01
FC-SB18-02
FC-SB19-01

AAB No. 1119601003, Method 6010A

(ID12056)

FC-SB03-02
FC-SB01-02
FC-SB04-02

(1D12092)
FC-SB07-01

AAB No. 1028747101, Method 7471A

(ID12056)
FC-SB03-02
FC-SB01-02

FC-5B04-02

(ID12092)
FC-SB07-01

AAB No. 1029747001, Method 7470A

FC-WQ-EB-01 (Equipment Blank 10/22/96)
FC-WQ-EB-02 (Equipment Blank 10/23/96)

AAB No. 1031747101, Method 7471A

FC-SB16-01
FC-SB16-02
FC-SB17-01
FC-5B18-01
FC-SB18-02
FC-SB19-01

AAB No. 1105742101, Method 7421

FC-WQ-EB-04 (Equipment blank 10/25/96)

AAB No. 1030747001, Method 7470A

FC-WQ-EB-04 (Equipment Blank 10/25/96)

ChemWorld Environmental, Inc.
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FC-WQ-EB-05 (Equipment Blank 10/26/96)

FC-5B19-02 (Duplicate of FC-SB19-01)
FC-SB20-01
FC-5B20-02
FC-8B11-03
FC-SB12-03

FC-SB05-02
FC-5B06-02

FC-5B08-01

FC-SB05-02
FC-SB06-02

FC-SB08-01

FC-WQ-EB-03 (Equipment Blank 10/24/96)

FC-SB19-02 (Duplicate of FC-5B19-01)
FC-5B20-01
FC-5B20-02
FC-SB11-03
FC-SB12-03

FC-WQ-EB-05 (Equipment Blank 10/26/96)

FC-WQ-EB-05 (Equipment Blank 10/26/96)
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1.0 VOLATILE ORGANICS BY GC/MS
The following items/criteria were reviewed:

Holding Times

Surrogate Recovery

Matrix Spikes (MS) and Matrix Spike Duplicates (MSD)
Laboratory Control Samples (LCS)

Initial and Continuing Calibration

Blanks (Method and Field)

GC/MS Instrument Performance Check

Internal Standards

Field Duplicates

Compound Identification

Compound Quantitation and Reported Detection Limits

All items above were generated within acceptable Quality Control (QC) specifications, with deviations
detailed as follows. The initial analysis for FC-SB01-02 was qualified as ‘R’, unusable, for the non-
detectable results, due to low internal standard recovery for all three internal standards. The remaining data
is considered to be valid and usable with the appropriate qualifiers, as noted on the AFCEE Form O-2’s in
Appendix A and within the following text.

1.1 Holding Time

All holding times were met within the acceptable time frame of 14 days from collection for the preserved
water samples and soil samples.

1.2 Surrogate Compound Recovery

All surrogate recovery (%R) was found to be generated within acceptable limits for the three surrogate
compounds.

1.3 Matrix Spike/Matrix Spike Duplicates (MS/MSD)

One MS/MSD sample set for soils was analyzed for the project and Laboratory Control Samples (LCS)
were analyzed for each analytical batch. Acceptable accuracy (percent recovery) and precision (relative
percent difference) were generated for the quality control samples.

14 Calibration

All initial and continuing calibration was performed within acceptable limits for Relative Response Factors
(RRF), minimum RF’s, Percent Relative Standard Deviation (% RSD), Percent Recovery (%R) with respect
to the expected value, and Percent Difference (%D).

15 Blanks E
1.5.1  Field Blanks

1.5.1.1 AAB No. V12170

Three trip blanks and two equipment blanks were analyzed for the analytical batch. Positive results were
not detected for the 8240B Volatile Organics.

ChemWorld Environmental, Inc. 7
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1.5.1.2 AAB No. V12092

Four trip blanks and three equipment blanks were analyzed for the analytical batch. Positive results were
not detected for the §240B Volatile Organics.

1.5.2  Method Blanks
1.5.2.1 AAB No. V12170

One water method blank and one soil method blank were analyzed for the analytical batch. Volatile
Organics were not detected.

1.5.2.2 AAB No. V12092

One water method blank and one soil method blank were analyzed for the analytical batch. Volatile
Organics were not detected.

1.52.3 AAB No. V12056

One soil method blank was analyzed for the analytical batch. Volatile Organics were not detected.

1.6 GC/MS Instrument Performance Check

Instrument Performance was generated within acceptable limits and frequency for Bromofluorobenzene
(BFB).

1.7 Internal Standards

All internal standards were generated within acceptable specifications for area counts and retention time
variation, with the following exceptions.

1.7.1  AAB No. V12056

Reported
Sample [ID Internal Standard . Area Count Lower Limit
FC-8§B01-02 Bromochloromethane - 189393 264496
1,4-Difluorobenzene 029851 1084828
Chlorobenzene-d5 578660 760804

The sample above was qualified as ‘R’, unusable, for the non-detectable results, due to the generation of
low reported area counts for all three internal standards. Sample FC-SB01-02 was reanalyzed and
generated acceptable internal standard area counts for the reanalysis. Both analyses are included in
Appendix A,

1.8  Field Duplicates I
1.8.1 AAB No. V12170

Samples FC-SB19-01 and FC-SB19-02 were collected as the field duplicate soil samples and analyzed for
Volatile Organics. Acceptable precision was generated for the duplicate pair, with the exception of

2-Hexanone and methyl isobutyl ketone, These compounds were detected in FC-SB19-02 at 0.143 mg/Kg

and 0.0388 mg/Kg, respectively. Positive results were not detected for any of the Volatile compounds
analyzed for FC-SB19-01. Non-homogeneity of the soil matrix may contribute to poor precision.

ChemWorld Environmental, Inc.
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1.9 Compound Identification

GC/MS qualitative analyses are considered to be acceptable for the data set. Retention times and mass
spectra were generated within appropriate quality control specifications.

1.10 Compaound Quantitation and Reported Detection Limits

GC/MS quantitative analyses are considered to be acceptable. Sample diluticns, internal standards and
response factors were found to be within acceptable limits.

1.10.1 AAB No. V12170

The undiluted sample results for FC-SB11-03 and FC-SB12-03 were qualified as *E’, estimated, due to the
concentration being reported above the calibration range for the compounds benzene, ethylbenzene,
toluene, m,p-xylene, and o-xylene. Sample results that include an ‘E’ qualifier require dilution to accurately
quantitate the positive results affected. Both samples were diluted and results reported within the
calibration range for the diluted analyses. The results from the diluted analyses should be used for
contamination assessment purposes for the compounds qualified with an “E’, in the undiluted analysis.

2.0 VOLATILE ORGANICS (AROMATICS) BY GC
The following items/criteria were reviewed:

Holding Times

Surrogate Recovery

MS/MSD

LCS

Initial and Continuing Calibration

Blanks (Method and Field)

Field Duplicates

Compound Identification

Compound Quantitation and Reperted Detection Limits

All items above were generated within acceptable QC specifications, with deviations detailed as follows.
All of the data is considered to be valid and usable with the appropriate qualifiers, as noted on the AFCEE
Form O-2's in Appendix A and within the following text.

2.1 Holding Time

All holding times were met within the acceptable time frame of 14 days from collection for the preserved
water samples and soil samples.

2.2 Surrogate Compound Recovery

All surrogate recovery was found to be generated within acceptable limits for the one surrogate compound.

23 MS/MSD

One MS/MSD sample set for soils was analyzed for the prpjﬁeptﬁgnd an LCS was analyzed for each
analytical batch. Acceptable accuracy and precision were generated for the quality control samples.

ChemWorld Environmental, Inc.
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2.4 Calibration

N
All initial and continuing calibration was performed within acceptable limits for correlation coefficients of
> 0.990, %R with respect to the expected value, and %D.

2.5 Blanks

2.5.1  Field Blanks

Field blanks were not collected for Aromatic Volatiles analyzed by Method 8020A.

2.5.2  Method Blanks

2.5.2.1 AAB No. 10298029001

One soil method blank was analyzed for the analytical batch. Volatile Organics were not detected.
2,522 AAB No. 1101802001

One soil method blank was analyzed for the analytical batch. Volatile Organics were not detected.
2,523 AAB No. 1031802001

One soil method blank was analyzed for the analytical batch. Volatile Organics were not detected.

2.6 Field Duplicates

26.1 AAB No. 10298029001

Samples FC-SB05-04 and FC-SB035-01 were collected as the field duplicate soil samples and analyzed for
Volatile Organics. Trace levels of 8020A Volatiles were detected in both of the samples. However, toluene
was the only compound detected in both soil duplicate samples. Non-homogeneity of the soil matrix and
the trace levels of detection for the Volatile compounds may contribute to the poor precision generated.
Table 1 includes calculated precision for the duplicate pair.

26.2 AAB No. 1101802001

Samples FCSB0901 and FCSB0903 were collected as the field duplicate soils samples and analyzed for
Volatile Organics. Positive results were not detected for Method 8020A, therefore, acceptable precision

was generated,

2.7 Compound Identification

GC qualitative analyses are considered to be acceptable for the data set. Data was generated within
appropriate quality control specifications.

13

2.8 Compound Quantitation and Reported Detection Limits

GC quantitative analyses are considered to be acceptable. Sample dilutions and quality control criteria were
found to be acceptable.

ChemWorld Ervironmental, Inc. 10
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3.0 TPH AS GASOLINE BY GC
The following items/criteria were reviewed:

Holding Times

Surrogate Recovery

MS/MSD

LCS

Initial and Continuing Calibration

Blanks (Method and Field)

Field Duplicates

s  Compound Identification

s  Compound Quantitation and Reported Detection Limits

All items above were generated within acceptable QC specifications, with deviations detailed as follows.
All of the data is considered to be valid and usable with the appropriate qualifiers, as noted on the AFCEE
Form Q-2’s in Appendix B and within the following text.

3.1 Holding Time

All holding times were met within the acceptable time frame of 14 days from collection for the preserved
water samples and soil samples.

32 Surrogate Compound Recovery

All surrogate recovery was found to be generated within acceptable limits for the one surrogate compound.

33 MS/MSD

Two MS/MSD sample sets for soils were analyzed for the project and an LCS was analyzed for each
analytical batch, Acceptable accuracy and precision were generated for the quality control samples.

34 Calibration

All initial and continuing calibration was performed within acceptable limits for correlation coefficients of
> 0.990, %R with respect to the expected value, and %4D.

35 Blanks
3.5.1 Field Blanks
3.5.1.1 AAB No. 1101801501

Two equipment blanks were collected and analyzed for TPH as gasoline. Positive results were not detected.

3.5.1.2 AAB No. 1028501501

Three equipment blanks were collected and analyzed for TPH as gasoline. Positive results were not
detected.

ChemWorld Environmental, Inc. 17
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3.5.2  Method Blanks

3.5.2.1 AAB No. 1031801501

One soil method blank was analyzed for the analytical batch. TPH as gasoline was not detected.
3.5.2.2 AAB No. 1101801501 :

One water method blank was analyzed for the analytical batch. TPH as gasoline was not detected.
3.5.2.3 AAB No. 1029801501

One soil method blank was analyzed for the analytical batch. TPH as gasoline was not detected.
3.5.24 AAB No. 1028801501

One water method blank was analyzed for the analytical batch. TPH as gasoline was not detected.

3.5.2.5 AAB No. 1101801502

One soil method blank was analyzed for the analytical batch. TPH as gasoline was not detected.

36 Field Duplicates

36.1 AAB Nos. 1031801501 and 1029801501
Samples FC-SB19-02/FC-SB19-01 and FCSB0504/FCSB0501 were collected as the field duplicate soil
samples and analyzed for TPH as gasoline. Positive results were not detected for either pair of duplicate

samples, therefore, acceptable precision was generated.

3.7 Compound Identification

GC qualitative analyses are considered to be acceptable for the data set. Data was generated within
appropriate quality control specifications.

3.8 Compound Quantitation and Reported Detection Limits

GC quantitative analyses are considered to be acceptable. Sample ditutions and quality control criteria were
found to be acceptable.

40 TPH AS DIESEL BY GC
The following items/criteria were reviewed:

Holding Times
Surrogate Recovery

MS/MSD

LCS

Initial and Continuing Calibration

Blanks (Method and Field)

Field Duplicates

Compound Identification

Compound Quantitation and Reported Detection Limits

ChemWorld Environmental Inc. 12
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All items above were generated within acceptable QC specifications, with deviations detailed as follows.
All of the data is considered to be valid and usable with the appropriate qualifiers, as noted on the AFCEE
Form O-2's in Appendix B and within the following text.

4.1 Holding Time

All holding times were met within the acceptable time frame for extraction and analysis of the water and
soil samples. Water samples were extracted within 7 days of collection and soils within 14 days. Analyses
were run within 40 days of extraction.

4.2 Surrogate Compound Recovery

All surrogate recovery was found to be generated within acceptable limits for the one surrogate compound,
with the following exceptions.

421 AAB No. AB%903-85

Sample ID

FC-SB02-02 Triacontane 176% (Limit 60-140)
FC-SB01-01 Triacontane 33.7%

FC-SB02-01 Triacontane 45.6%

The samples above were qualified as 'J’, estimated, for TPH as Diesel.
43 MS/MSD

Two MS/MSD sample sets for soils were analyzed for the project and an LCS was analyzed for each
analytical batch. Acceptable accuracy and precision were generated for the quality control samples.

4.4 Calibration

All initial and continuing calibration was performed within acceptable limits for correlation coefficients of
> 0.990, %R with respect to the expected value, and %D.

4.5 Blanks
4.5.1 Field Blanks
4.5.1.1 AAB No. AB9%03-91

Three equipment blanks were collected and analyzed for TPH as diesel. Positive results were detected in
FC-WQ-EB-02 at 33 ug/L. and FC-WQ-EB-03 at 68 ug/l.. These results are reported at less than the PQL.
The data was not qualified based upon these field blanks.

v

4.5.1.2 AAB No. AB925-19
Two equipment blanks were collected and analyzed for TPH as diesel. Positive results were detected in

FC-WQ-EB-04 at 77 ug/L and FC-WQ-EB-05 at 126 ug/L. These results are reported at less than the PQL.
The data was not qualified based upon these field blanks.

ChemWorld Environmental, Inc. , 13
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4,52  Method Blanks

452.1 AAB No AB903-85

One soil method blank was analyzed for the analytical batch. TPH as diesel was not detected.

4522 AAB No. AB903-91

One water method blank was analyzed for the analytical batch. TPH as diesel was not detected.

4523 AAB No. AB%03-96

One soil method blank was analyzed for the analytical batch, TPH as diesel was not detected,

4524 AAB No. ABS25-19

One water method blank was analyzed for the analytical batch. TPH as diesel was not detected.

4525 AAB No. AB925-13

One soil method blank was analyzed for the analytical batch. TPH as diesel was not detected.

4.6 Field Duplicates

4.6.1 AAB Nos. ABS03-85

Samples FC-SB05-04 and FC-SB035-01 were collected as the field duplicate soil samples and analyzed for
TPH as diesel. Poor precision was generated at a relative percent difference of 87% for the soil duplicate.
Non-homogeneity of the soil matrix may contribute to poor precision.

4.6.2 AAB No. AB503-96

Samples FC-SBD(09-03 and FC-SB09-01 were collected as the field duplicate soil samples and analyzed for
TPH as diesel. Positive results were not detected, therefore, acceptable precision was generated.

463 AABNo. AB925-13
Samples FC-SB19-02 and FC-SB19-01 were collected as the field duplicate soil samples and analyzed as
TPH as diesel. Acceptable precision was generated for the duplicate sample (relative percent difference of

2%). :

4.7 Compound 1dentification

GC qualitative analyses are considered to be acceptable for the data set. Data was generated within
appropriate quality control specifications.

4.8 Compound Quantitation and Reported Detection Limits

GC quantitative analyses are considered to be acceptable. Sample dilutions and quality control criteria were
found to be acceptable,

ChemWorld Environmental, Inc. 4
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5.0 SEMIVOLATILE ORGANICS BY GC/MS
(Base/Neutral and Acid Extractable Organics)

The following items/criteria were reviewed:

Holding Times

Surrogate Recovery

MS/MSD

LCS

Initial and Continuing Calibration
Blanks (Method and Field)

GC/MS Instrument Performance Check
Internal Standards

Field Duplicates

Compound Identification

Compound Quantitation and Reported Detection Limits

2 & ¢ & 4 & & ¢ @ ¢ @

All items above were generated within acceptable QC specifications, with deviations detailed as follows.
The acid phenol compounds for the samples FC-SB01-01, FC-SB02-01, FC-SB01-01DL, and
FC-SB02-01DL were qualified as ‘R’, unusable, due to surrogate recovery of less than 10%. In addition,
samples FC-SB01-01DL and FC-SB02-01 DL were qualified as ‘R’, unusable, for the non-detectable results
for 4-chloroaniline, due to the fact that the solid LCS generated a recovery of 22% (Limit 25-146). The
remaining data is considered to be valid and usable with the appropriate qualifiers, as noted on the AFCEE
Form O-2’s in Appendix C and within the following text.

5.1 Holding Time

All holding times were met within the acceptable time frame for extraction and analysis of the water and
soil samples. Water samples were extracted within 7 days of collection and soils within 14 days. Analyses
were run within 40 days of extraction.

52 Surrogate Compound Recovery

All surrogate recovery was found to be generated within acceptable limits for the six surrogate compounds,
with the following exceptions.

52,1  AAB No. AB903-84

Sample ID
FC-SB01-01 2-Fluorophenot 6%  (Limit 25-135)
- 2,4,6-Tribromophenol 3%  (Limit 25-144)
FC-SB02-01 2-Fluoropheno! 8%
2.4,6-Tribromophenol 4%

o

The acid phenol compounds for the samples noted above were qualified as ‘R, unusablé, due to surrogate
recovery of less than 10%. These samples were re-analyzed and reported in AAB No. AB925-42, with
similar low recovery for 2,4,6-Tribromopheno!.

ChemWorld Environmental, Inc. I3
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52.2 AABNo. AB925-42

Sample 1D

FC-SBO1-01DL 2,4,6-Tribromophenol

FC-SB02-01DL 2,4,6-Tribromophenol

(7
W

0%  (Limit 25-144)

0%

The samples above were qualified as ‘R’, unusable, for the acid phenol compounds, due to 0% recovery of

the surrogate noted.

52.3 AABNo. AB925-18

Sample 1D
FC-WQ-EB-04 Phenol-dé
FC-WQ-EB-05 Phenol-d6

FC-WQ-EB-05-RE  Phenol-d6

FC-WQ-EB-04-RE  Phenol-d6

20%  (Limit 25-125)

23%

23%

20%

The non-detectable results for the samples noted above were qualified as *UJ’, estimated, for the acid-

phenol compounds, only. Positive results were not detected for the samples.

5.3 MS/MSD

Two MS/MSD sample sets for soils were analyzed for the project and an LCS was analyzed for each
analytical batch. Acceptable accuracy and precision were generated for the quality control samples, with

the following exceptions.

5.3.1 AAB No. AB9(3-84
Sample ID
FC-SB06-01MS éenzoic Acid
FC-SB06-0IMSD  2,4-Dimethylphenol

FC-SB06-0IMSD  2,4-Dinitropheno!

FC-SB06-01MSD  Benzoic Acid

13%
31%

21%

44% RPD

10%

{Limit 25-172)
(Limit 35-149)

(Limit 25-161)
(Limit 30)

The soil samples included in AAB No. AB903-84 were qualified with an “M”, for poé§ible matrix

interference, for the compounds noted above.

53.2 AABNo. AB925-42

The solid 1.CS for this analytical batch generated recovery for 4-Chloroaniline at 22% (Limit 33-146).
Samples FC-SBOI1-01DL and FC-SB02-01DL were qualified as ‘R’, unusable, for the non-detectable results

for 4-Chloroaniline,

ChemWorld Environmental, Inc.
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5.33 AABNo. AB925-10

Precision for the MS/MSD sample for benzoic acid was found to be out of specification at an RPD of 36%
(Limit 30%). The soil samples included in AAB No. AB925-10 were qualified with an *M", for possible
matrix interference for benzeic acid.

54 Calibration

All initial and continuing calibration was performed within acceptaﬁle limits for RRF’s, minimum RF’s,
26RSD, %R with respect to the expected value, and %D.

55 Blanks
5.5.1 Field Blanks
5.5.1.1 AAB No. AB925-18

Twe equipment blanks were analyzed for the analytical batch. Positive results were not detected for the
8270B Semivolatile Organics.

55.1.2 AABNo. AB9254

Three equipment blanks were analyzed for the analytical batch. Positive reéults Qere détected for
di-n-butylphthalate in samples FC-WQ-EB-02 and FC-WQ-EB-03 at 2.62 ug/L and 1.76 ug/L, respectively.
The results are reported at less than the PQL. The data was not qualified based upon these field blanks.
5.5.2  Method Blanks

5.5.2.1 AAB Nos. AB%03-84 and AB925-42

One soil method blank was analyzed for each analytical batch. Semivolatile Organics were not detected.

5.5.2.2 AAB Nos. AB925-10 and AB925-18

One soil method blank and one water method blank were analyzed for the analytical batches. Semivolatile
Organics were not detected.

5.52.3 AAB Nos. AB925-4 and AB903-98

One soil method blank and one water method blank were analyzed for the analytical batches. Semivolatile
Organics were not detected.

56 GC/MS Instrument Performance Check

Instrument Performance was generated within acceptable l1m1ts and frequency for

Decafluorotriphenylphosphine (DFTPP). - ':,
57 Internal Standards

All internal standards were generated within acceptable specifications for area counts and retention time
variation.

ChemWorld Environmental, Inc. 17
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58 Field Duplicates

58.1 AAB No. AB903-84

Samples FC-SB05-04 and FC-SB05-01 were collected as the field duplicate soil samples and analyzed for
Semivolatile Organics. Acceptable precision was generated for the duplicate pair. Positive results were not
detected for either sample.

5.82  AAB No. AB925-10

Samples FC-SB19-01 and FC-SB19-02 were collected as the field duplicate samples and analyzed for
Semivolatile Organics. Acceptable precision was generated. Positive results were not detected for either
sample.

5.83 AAB No. AB903-98

Samples FC-SB09-03 and FC-SB09-01 were collected as the field duplicate soil samples and analyzed for
Semivolatile Organics. Positive results were not detected for either sample, therefore, acceptable precision
was generated.

5.9 Compound Identification

GC/MS qualitative analyses are considered to be acceptable for the data set. Retention times and mass
spectra were generated within appropriate quality control specifications.

5.10 Compound Quantitation and Reported Detection Limits

GC/MS quantitative analyses are considered to be acceptable. Sample dilutions, internal standards and
response factors were found to be within acceptable limits.

6.0 PESTICIDES/PCBs BY GC
The following items/criteria were reviewed:

¢ Holding Times

Surrogate Recovery

MS/MSD

LCS

Initial and Continuing Calibration

Blanks (Method and Field)

Field Duplicates .

Compound Identification

Compound Quantitation and Reported Detection Limits

All items above were generated within acceptable QC specifications, with deviations detailed as follows.
All of the data is considered to be valid and usable with the appropriate qualifiers, as noted on the AFCEE
Form O-2’s in Appendix D and within the following text.

6.1 Holding Time

All holding times were met within the acceptable time frame for extraction and analysis of the soil samples.
Soil samples were extracted within 14 days of collection and analyzed within 40 days of extraction.

ChemWorld Environmental, Inc. 18
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6.2 Surrogate Compound Recovery

All surrogate recovery was found to be generated within acceptable limits for the two sumrogate compounds.

6.3 MS/MSD

One MS/MSD sample set for soils was analyzed for the project and an LCS was analyzed for each
analytical batch. Acceptable accuracy and precision were generated for the quality control samples.

6.4 Calibration

Al| initial and continuing calibration was performed within acceptable limits for correlation coefficients of
> 0.990, %R with respect to the expected value, and %D.

6.5 Blanks

6.5.1  Field Blanks

Field blanks were not collected for Pesticides and PCBs analyzed by Method 8080A.
6.52  Method Blanks

6.5.2.1 AABNo. AB925-12

“One soil method blank was analyzed for Pesticides and PCBs for the analytical batch. Positive results were
not detected. o

6.6 Field Duplicates
6.6.1 AAB No. AB925-12

Samples FC-SB19-01 and FC-SB19-02 were collected as the field duplicate soil samples and analyzed for
Pesticides and PCBs. Positive results were not detected for either sample, therefore, acceptable precision
was generated.

6.7 Compound Identification

GC qualitative analyses are considered to be acceptable for the data set. Data was generated within
appropriate quality control specifications.

6.8 Compound Quantitation and Reported Detection Limits

GC quantitative analyses are considered to be acceptable. Sample dilutions and quality control criteria were
found to be acceptable.

of
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7.0 INORGANIC ANALYSES BY AA AND ICP
(Mercury by Cold Vapor)

The following items/criteria were reviewed:

e  Holding Times

Initial and Continuing Calibration

Blanks {Initial, Continuing Calibration, and Method)
Field Blanks

ICP Interference Check Sample

MS/MSD

Field Duplicates

LCS

ICP Serial Dilution

Sample Result Verification

All items above were generated within acceptable QC specifications, with deviations detailed as follows.
All data is considered to be valid and usable with the appropriate qualifiers, as noted on the AFCEE Form
1-2’s in Appendix E and within the following text.

7.1 Holding Times

All holding times were met within the acceptable time frame from collection for Inorganics (180 days) and
mercury (28 days).

7.2 Calibration

All initial and continuing calibration was performed within acceptable limits for correlation coefficients of
> 0.995 and percent recovery.

7.3 Blanks
7.3.1 Laboratory (Method) Blanks

All initial calibration, continuing calibration, and method blanks were generated in accordance with
acceptable limits, with the following exceptions.

7.3.1.1 AAB No. 1027601002
Calcium was detected in the method blank at 262 ug/L. The three equipment blank samples associated with
this method blank were qualified with a ‘B’, to denote a concentration of greater than the PQL of calcium in
the associated method blank.
7.3.2  Field Blanks

7.3.2.1 AAB No. 1027601002

Three equipment blanks were analyzed for the analytical batch. Inorganics detected over the PQL are as
follows.

ChemWorld Environmental Inc. 20
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Sample ID

FC-WQ-EB-01 Sodium 655 ug/L.

(10/22/96) Calcium 687 ug/L
Iron 384 ug/L

FC-WQ-EB-02 Calcium 314 ug/L

(10/23/96)

FC-WQ-EB-03 Sodium 301 ug/L

(10/24/96) Calcium 275 ug/L

The samples associated with the equipment blanks above were qualified with a ‘B’, qualifier, for the
compounds noted.

7.3.22 AAB No. 1027742101

Three equipment blanks were collected for the soil samples and analyzed for lead. Positive results were not
detected for these equipment blanks.

7.3.2.3 AAB No. 1031601001

Two equipment blanks were collected for the soil samples and analyzed for Inorganics by Method 6010A.
Inorganics detected over the PQL are as follows.

Sample ID
FC-WQ-EB-04 Calcium 303 ug/L
(10/24/96) Iron 85 ug/L
FC-WQ-EB-03 Calcium 306 ug/L.
(10/26/96)

The samples associated with the equipment blanks above were qualified with a ‘B’ qualifier for the
compounds noted.

7.3.2.4 AAB No. 1029747001

Three equipment blanks were analyzed for the analytical batch. Mercury was detected in the equipment
blanks as follows.

Sample ID

FC-WQ-EB-01 Mercury 0.09 ug/L

FC-WQ-EB-02 Mercury 0.10 ug/L N
FC-WQ-EB-03 Mercury 0.07 ug/L -

The mercury results detected are all reported at less than the PQL. The samples were not qualified based
upon these equipment blanks.

7.3.2.5 AAB No. 1105742101

Two equipment blanks were analyzed for the analytical batch. Lead was detected in FC-WQ-EB-05 at 2.05
ug/L. This result is less than the PQL, therefore, qualification of the associated samples is not required.

ChemWorld Environmental, Inc. 21
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B 7.3.2.6 AAB No. 1030747001
u Two equipment blanks were analyzed for the analytical batch. Mercury was not detected in either
equipment blank.
- 7.4 ICP Interference Check
- The recoveries for the ICP Interference Check samples were found to be within the acceptable 80-120%
- limit.
7.5 MS/MSD
= All percent recoveries and relative percent difference for the MS/MSD samples were found to be
acceptable, with the following exceptions.
T 7.5.t  AAB No. 1030601001
. Sample ID
2 FC-SB20-02 Aluminum 33% RPD  (Limit 25%)
(mg/Kg) Cadmium 79% R (Limit 80-120)
i Calcium 53.5% RPD
= Magnesium 46.7% RPD
Nickel 759% R
— 76.2% R
Potassium 149.2% R
177% R
o Zinc 74.5% R
s 76% R
&
The soil samples included in AAB No. 1030601001 were qualified with an ‘M, for possible matrix
— interference for the Inorganics noted above,
%
752 AABNo. 1106742101
B Sample ID
-
FC-SB19-02 Lead 64% R (Limit 74-124)
= (mg/Kg) 203%R
] 105% RPD (Limit 25)
- The samples included in AAB No. 1106742101 were qualified with an *M’, for possible matrix
— interference, due to poor accuracy and precision generated for the MS/MSD sample.
=
- 7.53  AAB No. 1210601001
[ ]
= Sample ID
FC-SB20-02 Antimony 66% R (Limit 80-120)
E (mg/Kg) 51% R

26% RPD (Limit 25)

R CMMIM |

The samples included in AAB No. 1210601001 were qualified with an *M’, for possible matrix
interference, due to poor accuracy and precision generated for the MS/MSD.
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7.6 Field Duplicates
7.6.1 AAB Nos. 1030601001, 1106742101, and 1210601001

Samples FC-SB19-01 and FC-SB19-02 were collected as the field duplicate samples and analyzed for
Inorganics. Acceptable precision was generated. Table 2 includes calculated precision for the duplicate

pair.

1.7 Laboratory Control Sample (1.CS)

The aqueous and solid faboratory control samples were generated within the acceptable limit of 80-120%
for recovery.

7.8 ICP Serial Dilution

ICP Serial Dilution was found to be within the acceptable limit of + 10% for the Inorganic analyses, with
the following exceptions.

781  AAB No, 1030601001

Sample ID
FC-SB20-02 Beryllium 13.4%D
(mg/Kg) Calcium 880.0%

The samples were qualified as *J’, estimated, for the positive results for beryllium and calcium.

7.8.2 AAB No. 1028601001 (ID12056
Sample ID
FC-SB06-02 Selenium 574%D
(mg/Kg) '

The positive results for selenium for sample FC-SB06-02 were qualified as ‘J’, estimated. Positive results
were not detected for selenium in the remaining associated samples.

7.83  AAB No. 1027601002

Sample ID

FC-WQ-EB-03 Barium 19.9% D

(ug/L) - Beryllium 453.1%
Chromium 96.8%
Copper 80.3%
Iron 33.7%
Magnesium 13.2%
Sodium 190.9%

Sample FC-WQ-EB-03 was qualified as *J’, estimated, for the Inorganics noted above.
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7.84  AAB No. 1031601001

Sample ID
FC-WQ-EB-04 Chromium 66.8% D
(ug/L) Copper 56.8%

Iron 35.4%
Sample FC-WQ-EB-04 was qualified as ‘I, estimated, for the Inorganics noted above.
7.8.5 AAB No. 1210601001

Sample ID

FC-SB20-02 Antimony 236.1% D
(mg/Kg)

The samples associated with this analytical batch were qualified as ‘J’, estimated, for antimony.
7.8.6 AAB No. 1119601003
Sample ID

FC-SB06-02 Zinc 55.5%D
(mg/Kg)

The samples associated with this analytical batch were qualified as ‘J°, estimated, for zinc.

7.9 Sample Result Verification

Quantitative analyses are considered to be acceptable for the data set. Analyte quantitation was generated
in accordance with protocols.

i
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TABLE 1

FIELD DUPLICATE SAMPLE ANALYSIS

PRECISION FOR VOLATILES
RV and FAM CAMP Project

Results in mg/Kg (ppm)

. Parameter FC-SB05-04 FC-SB05-01 RPD**
Benzene 0.0003 ND ++
Toluene 0.0034 0.0013 89%
Ethyl Benzene 0.0004 ND ++
m,p-Xylenes 0.0009 ND ++
0-Xylenes 0.0004 ND ++
Methyl tert-butylether ND 0.0018 ++

**  Relative Percent Difference (Calculated Precision)
ND Not Detected
++  Unable to be calculated due to non-detected results
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B} TABLE 2
FIELD DUPLICATE SAMPLE ANALYSIS
PRECISION FOR INORGANICS
- RV and FAM CAMP Project
Results in mg/Kg (ppm)
- Parameter FC-SB19-01 FC-SB19-02 RPD**
= Aluminum 6161 5778 6%
L= Antimony 1.17 1.05 11%
Arsenic 342 3.26 5%
. Barium 28.29 27.50 3%
— Beryllium 0.33 0.30 10%
Cadmium 0.09 0.06 40%
s Calcium 584845 573163 2%
%—-"’ Chromium 7.65 6.86 11%
Cobalt 1.65 1.76 6%
L Copper 1.70 1.70 0%
= I<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>