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LAW
ENGINEERING AND ENVIRONMENTAL SERVICES 2SO 2

March 27, 1995

Air Force Center for Environmental Excellence
HQ AFCEE/ERB
8001 Inner Circle Drive, Suite 2
Brooks Air Force Base, TX 78235-5328

Attention: Capt. Joe Feaster (Team Chief)

Naval Air Station Fort Worth, Joint Reserve Base, Carswell Field
Base-Wide Quarterly Ground-Water Monitoring
Final Scoping Documents
Contract No. F41624-94-D-8050, Delivery Order No. 0001
Law Environmental Project No. 11-3517-3201

Law Environmental, Inc., is pleased to submit the enclosed six copies of the Base-Wide Quarterly
Ground-Water Monitoring Final Scoping Documents to the Air Force Center for Environmental
Excellence (AFCEE) for approval. Also, four copies of the Final Scoping Documents have been
submitted to Mr. Frank Grey at NAS Fort Worth.

If you have any questions or comments, please contact us at (404) 499-6800.

Sincerely,

LAW ENVIRONMENTAL, INC.
dlbla Law Engineering and Environmental Services

A4/ . C1k
/ John F. O'Brien

Project Manager

LAW ENVIRONMENTAL, INC.
GOVERNMENT SERVICES DIVISION

114 TOWNPARK DRIVE, SUffE 400 • KENNESAW, GA 30144-5569
(404) 499-6800 • FAX (404)421-3593

ONE OF THE LAW COMPANIES

E. Fred Sharpe, Jr., P.E.
Principal

3517-3201.09

Subject:

Dear Capt. Feaster:
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ENGINEERING AND ENVIRONMENTAL SERVICES

May 30, 1995

Captain Joe Feaster (Feam Chief)
Air Force Center for Environmental Excellence
HQ AFCEE/ESB
8001 Inner Circle Drive, Suite 2
Brooks Air Force Base, TX 78235-5328

Subject: Naval Air Station Fort Worth Joint Reserve Base
(formerly Carswell Air Force Base)
Revision to Final Scoping Documents
Base.Wide Well Monitoring Program
Contract No. F41624-94-8050
Delivery Order No. 01

Dear Captain Feaster:

Law Environmental, Inc. (LAW) has revised the final scoping documents, issued March 27, 1995,
for the above referenced delivery order in order to update and document pertinent information
related to the quarterly ground water sampling program. Based on site information obtained during
the first round of ground-water sample collections conducted April 3 to 15, 1995, revisions to the
final scoping documents, dated March 27, 1995, were generated and are attached to this letter as
replacement pages.

Due to the presence of free floating fuel ("free product"), the three monitoring wells located at
Building 1628 (LSA1628-1, LSA1628-2, and LSA 1628-3), were not sampled during the April 3
to 15, 1995, sample collection trip. As per the request of the U.S. Air Force the three Building
1628 monitoring wells will be sampled the week of May 29, 1995, as part of the first round of
ground-water sample collection. A QED "Well Wizard" pump will be used to purge the three wells
before sample collection, in order to reduce the generation of volatile vapors from the free product.
The purge pump will be decontaniinted and the pump discharge tubing will be replaced between
wells. The purge water generated from the Building 1628 monitoring wells will be drummed and
stored at a 90 day hazardous waste accumulation area near Building 1628.

If you have any questions or comments, please contact us at (404) 499-6800.

LAW ENVIRONMENTAL, iNC.

John F. O'Brien E. Fred Sharpe, Jr. P.E.
Project Manager Principal

cafb000l letter\errata
LAW ENVIRONMENTAL, INC.

GOVERNMENT SERVICES DIVISION
114 TOWNPARX DfVVE, SIJTE 400 • KENNESAW, GA 30144-5569

(404) 499-6800 • FAX (404) 421-3593

OF T LAW COAM1€S



11-3517-3201

.250 4
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REVISED FINAL SCOPING DOCUMENTS

Naval Air Station Fort Worth, Joint Reserve Base, Carswell Field

Fort Worth, Texas

May 1995

PREPARED FOR

AIR FORCE BASE CONVERSION AGENCY (AFBCA/OL-H)
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UNITED STATES AIR FORCE
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May 30, 1995

Air Force Center for Environmental Excellence
HQ AFCEE/ERB
8001 Inner Circle Drive, Suite 2
Brooks Air Force Base, TX 78235-5328

Attention: Capt. Joe Feaster (ream Chief)

Subject: Naval Air Station Fort Worth, Joint Reserve Base, Carswell Field
Base-Wide Quarterly Ground-Water Monitoring
Revised Final Scoping Documents
Contract No. F41624-94-D-8050, Delivery Order No. 0001
Law Environmental Project No. 11-3517-3201

Dear Capt. Feaster:

Law Environmental, Inc., is pleased to submit the enclosed six copies of the Base-Wide Quarterly
Ground-Water Monitoring Revised Final Scoping Documents to the Air Force Center for Environmental
Excellence (AFCEE) for approval. Also, four copies of the Revised Final Scoping Documents have been
submitted to Mr. Alvin Brown at NAS Fort Worth.

If you have any questions or comments, please contact us at (404) 499-6800.

Sincerely,

LAW ENVIRONMENTAL, INC.

John F. O'Brien E. Fred Sharpe, Jr., P.E.
Project Manager Principal

3517-3201.09R
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Fort Worth, Texas

May 1995

PREPARED FOR
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AIR FORCE BASE CONVERSION AGENCY (AFBCA/OL-H)

NAVAL AIR STATION FORT WORTH, JOINT RESERVE BASE, CARS WELL FIELD

FORT WORTH, TEXAS 76127-5000

UNITED STATES AIR FORCE

AIR FORCE CENTER FOR ENVIRONMENTAL EXCELLENCE

ENVIRONMENTAL RESTORATION DIRECTORATE

BASE CLOSURE RESTORATION DIVISION (ERB)

BROOKS AIR FORCE BASE, TEXAS 78235-5328
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INSTALLATION RESTORATION PROGRAM (XRP)

QUARTERLY BASE -WIDE GROUND -WATER MONITORING

REVISED FINAL WORX PLAN

FOR

NAVAL AIR STATION FORT WORTH, JOINT RESERVE BASE, CARSWELL FIELD

FORT WORTH, TEXAS 76127-5000

MAY 1995

Prepared by:

Law Environmental, Inc.

114 TownPark Drive

Kennesaw, Georgia 30144

CONTRACTOR CONTRACT NO.F41624-94-D-8050 DELIVERY ORDER NO. 0001

United States Air Force
Air Force Center For Environmental Excellence
Base Closure Restoration Division (ERR)
Brooks Air Force Base, Texas 78235-5328
Captain Joe Feaster (Team Chief)
Environmental Restoration Directorate
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LIST OF ACRONYMS

AFCEE Air Force Center for Environmental Excellence

ARAR applicable or relevant and appropriate
requirements

DQO data quality objectives

FSP Field Sampling Plan

IRP Installation Restoration Program

IRPIMS Installation Restoration Program Information
Management System

ITIR Informal Technical Information Report

LAW Law Environmental, Inc.

LENL-P Law Environmental National Laboratories -
Pensacola, Florida

NAS FORT WORTH Naval Air Station Fort Worth, Joint Reserve
Base, Carswell Field

OSHA Occupational Safety and Health Administration

PARCC precision, accuracy, representativeness,
completeness, comparability

PID photoionization detector

POC point of contact

PVC polyvinyl chloride

QA/QC quality assurance/quality control

QAPP Quality Assurance Project Plan

SAP Sampling and Analysis Plan

SSHP Site Safety and Health Plan

TC team chief

USAF United States Air Force

USEPA United States Environmental Protection Agency

3517-3201.11
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1.0 INTRODUCTION

Law Environmental, Inc., (LAW) Kennesaw, Georgia, has prepared this

Work Plan in compliance with the United States Air Force (USAF)

Installation Restoration Program (IRP). This Work Plan summarizes

site characterization efforts performed at the Naval Air Station

Fort Worth, Joint Reserve Base, Carswell Field (NAS Fort Worth)

(formerly Carswell Air Force Base), Texas as part of past IRP and

non-IRP efforts. The objective of the quarterly ground-water

sampling and analysis is to determine the configuration of the

ground-water potentiometric surface, to assess variations of the

ground-water flow directions, and to assess the extent of
previously identified constituents of concern in the ground water

on a base-wide scale. The wells to be monitored were selected

following Air Force Center for Environmental Excellence (AFCEE)

monitoring well construction guidance, well construction data

provided from NAS Fort Worth, and a site reconnaissance (LAW,

1995c)

1.1 HISTORY OF PAST IRP WORK AT NAS FORT WORTH

The IRP was developed as a four phase program:

• Phase I - Initial Assessment/Records Search
Phase II - Confirmation and Quantification

• Phase III - Technology Base Development
• Phase IV - Operation/Remedial Actions

1.1.1 Previous Investigative Activities and Documentation

The Phase I Records Search study was conducted to identify past

waste disposal activities at NAS Fort Worth which may have caused

environmental contamination and the migration of contaminants off

of the base (CH2M Hill, 1984). After ranking each site for

potential adverse environmental effects, further investigation was

recommended for 11 sites on the base and the Weapons Storage Area

west of the base.

3517-3201.11 1-1
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The 12 sites were investigated in the Phase II Stage 1 confirmation

and quantification study (Radian, 1986). These sites include

landfills, fire department training areas, industrial areas, and

spills. The on-base sites were concentrated in two areas, the

Flightline Area and the East Area (Figure 1-1). The Phase II.

Stage 1 investigation was intended to determine the effect of past

waste disposal activities at NAS Fort Worth including the magnitude

and extent of contamination and its potential for further

migration.

A Phase II Stage 2 Remedial Investigation was conducted to further

detail the extent of existing contamination in the East Area

(Radian, 1991a). This study focused on the hydrogeology and

ground-water quality at Landfill 1, Unnamed Stream, POL Tank Farm,

and the Base Service Station.

Data from Radian's 1991 Remedial Investigation were used in the

selection of alternatives in a Feasibility Study conducted for 22

sites suspected of containing hazardous waste. Sites classed in

Category II (requiring additional monitoring or work to assess the

extent of current or future contamination) included the POL Tank

Farm and the Unnamed Stream (Radian, 1991b).

A non-IRP investigation was conducted prior to construction at

Building 1337-White House Communication, to determine if pesticide

contamination posed an environmental concern (Maxim, 1991). No

significant pesticide contamination was detected in the soil or

ground water at that time, however, evidence of fuel-related

contamination was detected in soil samples from two soil borings at

this location.

A pilot test/treatability study has been recently completed by
Engineering-Science, Inc., (ES, 1993) at the POL Tank Farm site to

test the effectiveness of bioventing on the petroleum impacted

soil.

3517-3201.11 1-2



FIGURE 1-1

LOCATION OF PHASE II, STAGE 1 SITES
(AFTER RADIAN, 1986)
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1.1.2 Existing Remedial Actions

Engineering-Science is in the process of modeling ground-water

contamination at the POL Tank Farm area to evaluate if soil

contamination is entering the ground water and to evaluate the risk.

of exposure from ground water in the area (ES, 1994).

International Technology Corporation is currently remediating
trichioroethylene (TCE) contamination in the Landfill 4 and

Landfill 5 area. The ground-water extraction and treatment system

(i.e., recovery well) is designed for the removal of TCE in the

uppermost aquifer in the Terrace Alluvium Deposits (IT, 1994).

1.2 DESCRIPTION OF STUDY

This section describes project objectives, scoping documents, and

the role of subcontractors. Ground-water sampling is being
conducted by others in the vicinity at Air Force Plant No. 4.

Therefore, the area of investigation for this quarterly ground-

water monitoring excludes the area west of the main north-south

runway. Additionally, the off-base weapons storage area located

approximately three miles west of the base is not included in this

study.

1.2.1 Project Obiectives

The objective of the quarterly ground-water sampling and analysis
is to determine the configuration of the ground-water
potentiometric surface, to assess variations of the ground-water

flow directions, and to assess the extent of previously identified

constituents of concern in the ground water on a base-wide scale.

The findings of this investigation will be compared to Texas Risk

Reduction Standards (TNRCC, 1994).

3517-3201.11 1-4
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1.2.2 Scoping Documents

Documents being prepared for this effort include:

• Work Plan (this document)
• Sampling and Analysis Plan (LAW, 1995a)
• Health and Safety Plan Addendum (LAW, l995b)

1.2.2.1 Work Plan - Preparation of the Work Plan f or the quarterly

base-wide ground-water monitoring effort has been based on findings

and recommendations in part from past investigations and also from

observations of potential environmental concerns at NAS Fort Worth.

The Work Plan details recommendations and the decision rationale

for conducting field investigations and Data Quality Objectives

(DQOs). The format used f or writing this Work Plan was provided by

the AFCEE Handbook (AFCEE, 1993) and in accordance with guidance

provided by the NAS Fort Worth RCRA Part B Permit issued on

February 7, 1991.

1.2.2.2 Sampling and Analysis Plan - A Sampling and Analysis Plan
(SAP) has also been developed as a companion document to the Work

Plan. The SAP consists of two parts, the Quality Assurance Project

Plan (QAPP) and the Field Sampling Plan (FSP). The QAPP describes

the policy, organization, functional activities, and quality
assurance/quality control (QA/QC) procedures which will be

implemented in order to achieve the DQOs dictated by the intended

use of the data. The FSP provides guidance for all field

activities and defines, in detail, the sampling and data gathering

methods to be used during the investigation.

1.2.2.3 Health and Safety Plan - A site safety and health plan

(SSHP) addendum has been prepared to comply with the Occupational

Safety and Health Administration (OSHA) health and safety
regulations regarding the work effort detailed in the Work Plan.

3517-3201.11 1-5
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The SSHP uses OSHA guidelines for designating the appropriate level

of protection needed at the study sites.

1.2.3 Identity of Subcontractors and Their Roles

LAW will manage the project and provide services related to field

sampling, data analysis, ground-water site characterization, and

reporting.

Law Environmental National Laboratories-Pensacola, Florida (LENL-P)

has been subcontracted to perform the ground-water chemical

analysis. Details of project organization, personnel, and
subcontractor responsibility are provided in the QAPP.

3517-3201.11 1-6
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2.0 SU(ARY OF EXISTING INFORMATION

The following discussion of the Naval Air Station Fort Worth, Joint

Reserve Base, Carswell Field (NAS Fort Worth) environmental setting

is derived primarily from the Installation Restoration Program:

Phase I Records Search Report (CH2M Hill, 1984). Information from

that report is supplemented by information from the literature and

from the general findings of studies conducted by the U.S. Army

Corps of Engineers (USACE, 1991) and Radian Corporation (Radian,

1986; 1991a)

2.1 NAS FORT WORTH ENVIRONMENTAL SETTING

NAS Fort Worth is located in northeastern Texas in Tarrant County,

6 miles west of downtown Fort Worth (Figure 2-1). The installation

is bordered by Lake Worth to the north, the West Fork of the

Trinity River and the community of Westworth to the east and

southeast, the community of White Settlement to the south and

southwest and Air Force Plant 4 to the west.

The majority of the base is covered by Quaternary terrace deposits

of the Trinity River. The terrace deposits are composed of sand,

silt, clay, and gravels of variable thickness and lateral extent.

These deposits are underlain by Cretaceous limestones. The

uppermost limestone in the southeastern portion of the base is the

Goodland Formation. The Goodland Formation is a chalky white

fossiliferous limestone and marl. The Goodland Formation outcrops

approximately 200 feet east of the 1337 Storage Yard in the Farmers

Branch Creek. Beneath the Goodland Formation is the Walnut

Formation, a coquinoidal limestone with variable quantities of clay

and shale. Underlying the Walnut Formation is the Paluxy
Formation, a fine to coarse-grained sand with minor quantities of

clay, sandy clay, pyrite, lignite, and shale. The regional dip of

the rocks in the vicinity of NAS Fort Worth ranges from 35 to 40

feet per mile to the east and southeast.

3517-3201.11 2-1



Source: USGS Lake Worth, Texas Topographic Quadrangle 1982
USGS Benbrook. Texas Topographic Quadrangle 1981
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2.2 HYDROGEOLOGY 250 21

The three uppermost hydrogeological units identified at NAS Fort
Worth are as follows:

• A perched water zone occupying the Quaternary
terrace deposits of the Trinity River

• An aquitard consisting of predominantly unsaturated
limestone of the Goodland and Walnut Creek
Format ions

• The Paluxy Sands

The Quaternary terrace deposits which form the perched-water zone

are composed of sand, silt, clay, and gravel. Ground water is

first encountered within the perched-water zone at depths ranging

from approximately 5 to 15 feet below the ground surface. Annual

ground-water fluctuations are typically on the order of 5 feet.

Recharge to the perched-water zone is from rainfall and
infiltration from stream channels and drainage ditches.

The perched-water zone in the Quaternary terrace deposits is

separated from the underlying aquifers by the low-permeability
limestone and shale of the Goodland and Walnut Formations.

Although primarily dry, drillers in the area have reported small

quantities of water in the Walnut Formation, indicating that ground

water may move through the Goodland and Walnut Formations along

fractures and bedding planes. The thickness of the Goodland/Walnut

Formations is approximately 25 feet or greater beneath most of the

base. However, the top of the formations is an erosional surface

and weathering may locally reduce the thickness of the formations.

In areas of greater erosion, the Quaternary alluvium may be in

contact with the Paluxy Formation.

The Paluxy Formation forms the shallowest bedrock aquifer beneath

NAS Fort Worth. Ground water within the Paluxy Formation normally

3517-3201.11 2-3
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occurs under confined conditions beneath the aquitard of the

Goodland/Walnut Formations at depths of approximately 100 feet

below ground surface (450 feet above mean sea level) along the

eastern portion of the base. Extensive pumping of ground water in

the Fort Worth area has lowered the potentiometric surface within

the Paluxy Aquifer beneath the top of the formation, resulting in

unconfined conditions of the aquifer in the area of the base.

The Paluxy Formation is divided into upper and lower sand members

and the aquifer is likewise divided into upper and lower aquifers.

The upper sand is fine grained and shaley, while the lower sand is

coarser; therefore, most water-production wells are screened in the

lower section of the aquifer (USACE, 1991). In the vicinity of NAS

Fort Worth, the Paluxy Aquifer is recharged from surface outcrops

of the formation west of the base and from outcrops north of the

base located under Lake Worth.

3517-3201.11 2-4



3.0 FIELD SMIPLING 250 23

3.1 SITE OBJECTIVES

The objective of the quarterly ground-water sampling and analysis

is to determine the configuration of the ground-water
potentiometric surface, to assess variations of the ground-water

flow directions, and to assess the extent of previously identified

constituents of concern in the ground water on a base-wide scale.

3.2 GROUND-WATER MONITORING

For one year, LAW will perform quarterly ground-water monitoring on

selected monitoring wells (Table 3-1) located across the base. The

list of monitoring wells selected for this project originated from

LAW's monitoring well selection process which included review of

well construction, location, and other characteristics of the

existing wells. Refer to Figure 2-1 of the Sampling and Analysis

Plan f or this project (LAW, 1995a). The ground-water samples and

QA/QC samples will be transported by overnight courier to Law

Environmental National Laboratories in Pensacola, Florida (LENL-P)

for analysis. All ground-water and (QA/QC) samples will be

analyzed for volatiles (EPA SW846 8260), semi-volatiles (EPA SW846

8270), and metals (EPA SW846 6010/7000). Additionally, the ground-

water samples from monitoring well OT-l5C, located in the vicinity

of an abandoned pesticide disposal well will be analyzed f or

pesticides by EPA SW846 8080 (Table 3-1)

3.2.1 Field Tasks

Each ground-water sampling event will be conducted by two or more

sampling teams. To reduce the risk of cross contamination of the

ground-water samples, the project field coordinator will assign one

team to sample the monitoring wells thought to form the perimeter

of the plumes (relatively clean locations) while another team will

3517-3201.11 3-1



TABLE 3—1 250 24
MONITORING WELL SAMPLING LOCATIONS

Naval Air Station Fort Worth, Joint Reserve Base, Carswell Field
Fort Worth, Texas

SITE NAME!
SMWU #1
IRP #
Landfill 01 POL Tank Farm Various GMIO4—
SWMU 28 SWMU 68 GM122—
lAP #1 IRP #17 GMIO4—OIM

LFO1—1C ST14—01 GM122—O1M
LFO1—1D ST14—02 GMI22—02M
LFO1—1E ST14—04 GMI22—03M
LFO1—1F ST14—W05 GMI22—04M

ST14-W06 GMI22—05M
8T14—W07 GMI22—06M

Landfill 04 STI4—W08 GM122—07M
SWMU 22 ST14—W09 GMI•22—08M
lAP #4 ST14—Wii

LFO4—4A ST14—W13
LFO4—4B ST14—W14 Waste Burial Site
LFO4—4D ST14—W15 SWMU #24
LFO4—4E STI4—W16 lAP #10
LF04—4F ST14—W19 WPO7—IOB

ST14—W20 WPO7—1OC
ST1 4—W21

Landfill 05 ST14—W22
SWMU #23 ST14—W23 Entomology Dry Well
IRP #5 SWMU #63

LFO5—5C lAP #15
LFO5—5D Base Service Station OT15C
LFO5—5G BSSA

BSSB
MW-5 Unnamed Stream

FDTA 1 MW-7 SWMU #64
SWMU 18 MW—B IRP #16
lAP #11 MW—9 SD13—01

FTO8—11A MW—b SD13—02
FTO8—1IB MW—li SD13—03

MW—i2 SD13—05
SD13—06

FDTA2 SD13—07
SWMU 19 Building 3340
lAP #12 P3A

FTO9—12A Northern Area of Base
Frog—i 2B East of Taxiway Drive
FTO9—l2C Building 3249 P6A

T3

2nd & Boyston, Building 1628
Open Lot Building 1027 LSA162B—1

17 T4A LSA1628—2
LSA1 628—3

PREPARED/DATE: DRJ 3—6—95
CHECKED/DATE: JFO 3—6—95

3517—3201.11
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be assigned to sample the monitoring wells within the plumes

(relatively contaminated locations). Based on the results of the

initial quarter of ground—water sampling, the assignments for the

sampling teams may be modified.

During each quarterly ground—water sampling event, the depth to
ground—water will be measured in each well and the volume of water

to be purged will be calculated. See Sampling and Analysis Plan,

Section 2.0, for purge volume calculation. The ground water from

each monitoring well then will be purged using a dedicated PVC

bailer decontaminated following the procedures outlined in the

Sampling and Analysis Plan (LAW, 1995c).

For each well, after the purging activities are completed, the

ground—water sample will be collected following the procedures

outlined in the Sampling and Analysis Plan (LAW, 1995a). The

ground-water samples will be collected using the dedicated bailer

after the water level has recovered 80 percent of its static water

level, or 24 hours after completion of purging, whichever comes

first. The sample for the volatile analyses will be collected

first, followed by the semi-volatile, metals, and then pesticides

(where required). When possible, the ground—water samples will be

sent to the laboratory on a daily basis.

3.3 RECORD KEEPING

This section discusses and describes field and laboratory record

keeping.

3.3.1 Field Record Keeping

Field records will be maintained to document field work, sampling

events, and personnel at the site. This information will be used

to assist in the preparation of the Semi—Annual Ground—Water

Monitoring Report. A summary of field record documents that will

be used during field work follows.

3517—3201.11 3—3



ZSOZGField Log Book

A field log book will be maintained during operations at NAS Fort

Worth. The log book will be bound and the pages will be
sequentially numbered. The log book will be completed by the site

manager and notes will be kept throughout the day, recording
pertinent events and time of occurrence.

Chain of Custody Record

Figure 3-1 illustrates the Chain of Custody Record form used to

transfer custody of the samples from LAW to the shipping agent, and

ultimately to the analyzing laboratory. Sample identification

names and required signatures will be recorded on this form prior

to shipment.

3.3.2 Laboratory Record Keeping

The laboratory will maintain records sufficient to document phases

of sample control, from initial receipt of the samples through all

stages of analysis and data generation. The laboratory will

maintain written procedures for the analytical methods, and adhere

to strict QA/QC guidelines. Specific laboratory procedures are
outlined in the Sampling and Analysis Plan (LAW, 1995a).

3.4 DATA ASSESSMENT

Quality assurance is an important factor in maintaining the

integrity of a project in which data collection consumes much of

the project time and effort. A structured quality control process

to include all stages of the project will be followed so that the

project effort will build on data confidence as the investigation

data base expands. The following steps will be followed to
maintain this effort.

3517-3201.11 3-4
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• A complete and thorough knowledge of the Statement

of Work will be provided to all project personnel.

• Open channels of communication will be maintained
between LAW and AFCEE and that communication will
be documented.

• Project scoping documents (and all other documents
submitted) will be prepared and reviewed for
completeness and accuracy.

• Field investigations and laboratory analysis will
follow approved procedures outlined in the Work
Plan and Sampling and Analysis Plan (LAW, 1995a).

• Field records will be complete and activities will
be documented as outlined in the Sampling and
Analysis Plan (LAW, 1995a).

Laboratory methods and QA/QC will be complete and
all activities will be documented (Sampling and
Analysis Plan (LAW, 1995a).

The field and laboratory data will be reviewed for precision,

accuracy, representativeness, comparability, and completeness.
Discrepancies in any data set will be noted.

3517-3201.11 3-6
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4.0 REPORTING REQUIREMENTS

4.1 DELIVERABLES

Draft and final scoping documents outlining the project
requirements and procedures, and the results of the sampling and

analysis events will be prepared and submitted for review. Other

documents, such as interim reports of information or progress will

also be submitted.

4.1.1 R&D Status Reports

Monthly status reports will be prepared monthly to describe the

progress of the project. These reports will discuss the following

items:

• Identification of installation and activity in
progress

• Status of work and progress to date

Percentage completion of project

• Difficulties encountered during the reporting
period

• Actions being taken to rectify problems

• Activities planned for the next month

• Changes in personnel

The monthly progress report will list target completion dates f or

each element of activity. The report will include supporting

information for hours invoiced for the time period and will

identify activities such as ground-water collection, analysis of

data, report writing and other items requiring major manpower
commitments.

3517-3201.11 4-1



4.1.2 Work Plan 250 30

The Work Plan will be prepared pursuant to the project activities

outlined in the Statement of Work. The Work Plan will present

evaluations and decisions made during the scoping process, and will

present a detailed plan f or conducting tasks associated with

quarterly ground-water monitoring at NAS Fort Worth.

4.1.3 Sampling and Analysis Plan

The Sampling and Analysis Plan (LAW, l995a) consists of two parts:

the Field Sampling Plan (FSP) and the Quality Assurance Project

Plan (QAPP). The FSP presents detailed data collection methods to

be followed, and the QAPP outlines policy, organization, functional

activities, and detailed laboratory and quality control procedures

necessary to achieve stated data quality objectives (DQOs).

4.1.4 Health and Safety Plan Addendum

The Health and Safety Plan Addendum (LAW, 1995b) describes safety

requirements and procedures to be implemented during field
activities. The Health and Safety Plan Addendum is tailored to fit

the needs of this specific site investigation.

4.1.5 Technical Report

Technical reports will be prepared every two quarters. Based on

the assumption that the quarterly ground-water sampling will be

performed for one year, two technical reports will be prepared.

Each technical report will document the findings of two quarters of

the base-wide quarterly ground-water monitoring and will include

our interpretation of ground-water flow direction and, where

possible, the extent of contaminant plumes; and a comparison of the

3517-3201.11 4-2
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concentration of the constituents detected to the Texas Risk

Reduction Standards (TNRCC, 1994).

4.1.6 Data Management

The Installation Restoration Program Information Management System

(IRPIMS) is not included as part of this statement of work.

4.2 SPECIAL NOTIFICATION

The AFCEE Team Chief and NAS Fort Worth Point of Contact (POC) will

be contacted immediately by telephone and receive written
notification of imminent health hazards along with the supporting

documentation within three days after telephone notification.

4.3 VARIATIONS

If variations in technical efforts, including field work are

necessary, written concurrence from the Contracting Officer's

Technical Representative will be obtained prior to variation from

the agreed upon scope. Under such circumstances, the ceiling price

of the order will remain unchanged. Should an increase in the

ceiling amount be necessary, contracting officer authorization will

be required prior to proceeding with the variations.

3517-3201.11 4-3
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5.0 PROJECT SCHEDULE

The sunnnary schedule for this project will be updated on a

quarterly basis and submitted with the respective R & D status

report to show any changes for each of the projected tasks for the;

work plan, field activities, and reports.

3517-3201.11 5-1
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LIST OP ACRONYMS

AB ambient conditions blank

ABB-ENV ABB Environmental Services, Inc.

AFCEE Air Force Center for Environmental Excellence

ARAR applicable or relevant and appropriate
requirements

ASTM AInerican Society for Testing and Materials

BFB 4 -bromo- fluorobenzene

CA corrective action

CCB continuing calibration blank

CCC continuing calibration check

CCV continuing calibration verification

CE civil engineering

CEO chief executive officer

CERCLA Comprehensive Environmental Response,
Compensation, and Liability Act of 1980
(PL-96-510) - Superfund

CES civil engineering squadron
CF calibration factor

CFR Code of Federal Regulations

CLP contract laboratory program
CV coefficient of variation

cold vapor atomic absorption

DFTPP de cafluorotriphenyiphosphine

DOT Department of Transportation

DQO data quality objectives
EB equipment blank (rinsate)

EMSL USEPA Environmental Monitoring Systems
Laboratory

FS feasibility study
FSP field sampling plan

GC/MS gas chromatography/mass spectrometry
GFA graphite furnace atomic absorption
ICB initial calibration blank

ICP inductively coupled plasma

3517-3201.10



250 39
LIST OF ACRONYMS

(Continued)

ICV initial calibration verification

ID sample identification

IDL instrument detection limit

IRP Installation Restoration Program

IRPIMS Installation Restoration Program Information
Management System

ITIR Informal Technical Information Report

LAW Law Environmental, Inc.

LCS laboratory control standards

LENL-P Law Environmental National Laboratories -
Pensacola, Florida

MCL maximum contaminant level

MDL method detection limit

mg/L milligrams per liter
MS matrix spike

MSD matrix spike duplicate
MW monitoring well

NAS FORT WORTH Naval Air Station Fort Worth, Joint Reserve
Base, Carswell Field

NCP National Contingency Plan

NTU nephelometric turbidity unit
OSWER Office of Solid Waste and Emergency Response

PARCC precision, accuracy, representativeness,
completeness, comparability

PCB polychlorinated biphenyls
PE professional engineer
PID photoionization detector
POC point of contact

ppb parts per billion

ppm parts per million

PQL practical quantification limit

QA quality assurance

QA/QC quality assurance/quality control
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LIST OF ACRONYMS

(Continued)

QANS quality assurance management staff

QAPP quality assurance project plan

QC quality control

QCCS quality control check samples

RAGS Risk Assessment Guidance for Superfund

RCRP Resource Conservation and Recovery Act

RF response factor

RL1S registered land surveyors
RPD relative percent difference

RRF relative response factor

RRT relative retention time

RSD relative standard deviation

RT retention time

S standard deviation

SAP sampling and analysis plan
SB soil boring

SC specific conductance

SD surface sediment

SI site investigation

SOP standard operating procedures
SPCC system performance check compound
SPT standard penetration test

SW surface water

TB trip blank

TC team chief

TPM technical project manager
TWC Texas Water Commission

USAF United States Air Force

USEPA United States Environmental Protection Agency

USGS United States Geological Survey

micrograms per liter
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250 461.0 QUALITY ASSURANCE PROJECT PLAN

1.1 INTRODUCTION

This quality assurance project plan (QAPP) is provided in support

of the United States Air Force Installation Restoration Program

(IRP) for Base-Wide Quarterly Ground-Water Sampling of selected

monitoring wells at the Naval Air Station Fort Worth, Joint Reserve

Base (NAS Fort Worth), formerly Carswell Air Force Base, Fort

Worth, Texas (Figure 1-1). This investigation will be conducted in

accordance with the Air Force Center for Environmental Excellence

(AFCEE) Statement of Work for Delivery Order 0001, dated May 16,

1994, and revised September 3, 1994. The AFCEE Handbook (AFCEE,

1993) will be used as a source supplemental guidance in developing

the approach of the project.

1.1.1 The U.S. Air Force Installation Restoration Program

The objective of the Air Force IRP is to assess past hazardous

waste disposal and spill sites at Air Force installations and to

develop remedial actions consistent with the National Contingency

Plan (NCP) for those sites which present a threat to human health

and welfare or the environment. Additional information regarding

the Air Force IRP is discussed in Section 1.0 of the work plan.

1.1.2 Purpose and Scope

The sampling and analysis plan (SAP) describes those procedures

necessary to perform the sampling and analytical activities during

the execution of the project's scope of work. The elements

addressed in the SAP include:

• Acquisition of ground—water samples

• Decontamination of equipment

3517—3201.10 1—1
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• Calibration of field instruments

• Maintenance of laboratory and field quality
assurance/quality control (QA/QC)

• Chemical analysis

• Preventative maintenance

• Data quality assessment

• Corrective action

• Quality control checks

• Quality assurance audits and reports

Specific quality control requirements are specified in Appendix A.

1.2 PROJECT DESCRIPTION

This project has been designed to record static ground—water

measurements and to collect ground—water samples for chemical

analysis on a quarterly basis for one calendar year at NAS Fort

Worth. Static ground—water measurements will be recorded to map

the potentiometric surface of the ground water and identify ground-

water flow patterns. Chemical analyses will be performed on

ground—water samples to investigate the presence of suspected
ground—water contaminants and to assess the extent of ground—water

contaminants above regulatory standards.

1.2.1 Prolect Background

The sites included under this base-wide quarterly sampling program

were identified as possibly contaminated sites through the review

of the Installation Restoration Program Phase I Records Search

Report (CH2M Hill, 1984). Information from this report is

supplemented by information from the literature and from the

3517—3201.10 1—3
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general findings of studies conducted by the Radian Corporation

(Radian, 1986, 1991), and personal communications with NAS Fort

Worth and their consultants (ES,1993).

1.2.2 Project Scope and Oblectives

The scope and objectives of this project are to record static

ground—water measurements to identify ground—water flow patterns,
and to collect ground—water samples in order to assess the extent

of ground—water contamination above regulatory standards. The

objectives will be accomplished through the collection of

environmental samples; the laboratory analysis of these samples,

the evaluation of the analytical results and field measurements

with respect to quality control data, and the interpretation and

analysis of all data collected.

Health and Safety data will be used to establish the level of

protection needed for the work party and other site—related

personnel. The data will be gathered by the use of field
monitoring devices which will be utilized during intrusive

activities.

1.2.3 Subcontractors

The subcontractors to be utilized for this investigation, along

with the services to be performed, are identified in Section 1.3.

1.3 PROJECT ORGANIZATION AND RESPONSIBILITIES

Project organization and responsibilities for the base—wide

quarterly ground water sampling for NAS Fort Worth are discussed in

the following sections.

3517—3201.10 1—4
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1.3.1 Prolect Organization

Law Environmental, Inc., (LAW) will manage the project and provide

services related to field samples, data analysis, site

characterization, and reporting.

The project organization is shown on Figure 1—2.

1.3.1.1 Law Environmental. Inc. - Law Environmental's Government

Services Division will provide the project management, engineering

and analysis, and sampling through its in—house resources. It is

a branch of Law Environmental, Inc., which, in turn, is a wholly—

owned subsidiary of Law Companies Group, Inc. Law Companies Group,

Inc., is an employee—owned company.

1.3.1.2 Chemical Analysis Laboratories - The Law Environmental,

Inc., National Laboratories facility in Pensacola, Florida (LENL-

P), is a LAW chemical testing laboratory which was established in

1989. LENL—P will be the laboratory responsible for providing

sample shipping containers, chain—of—custody documents, chemical

analysis, reporting, and laboratory quality assurance/quality
control (QA/QC). LENL-P will perform ground-water analyses and

associated QC samples. LENL-P will report directly to the LAW

project manager during the project. LENL-P has integrated QA/QC

procedures into their laboratory design and standard operating

procedures. LENL—P is certified in several states. In order to

perform analyses for AFCEE projects, LENL-P has undergone and

complied fully with audits conducted under the auspices of the Air

Force. LENL—P's key personnel and their positions and
responsibilities are outlined in Appendix B.

1.3.2 Key Prolect Individuals

Key project participants for this project include the project

principal, project manager, project chemist, project geologist,

3517—3201.10 1—5
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site manager, health and safety officer, laboratory manager, and

field team. The following paragraphs provide a description of the

proposed project assignments and responsibilities, a list of
individuals expected to serve in each capacity, and a brief

synopsis of the participants' related experience.

1.3.2.1 Project Principal - The project principal, Mr. E. Fred

Sharpe, Jr., P.E., will provide technical quality control,
oversight and direction for all aspects of the site investigation

and data evaluation. Mr. Sharpe has over 25 years experience with

Law Companies.

1.3.2.2 Prolect Manager — The project manager, Mr. John O'Brien,

will be responsible for the overall management of the project. He

will coordinate between office and field personnel, manage

administrative requirements, and supervise schedules, technical

approach, implementation, and report preparation. Mr. O'Brien has

over seven years of professional experience in site and project

management. He is presently managing projects under RCRA, CERCLA,
and IRP guidance.

1.3.2.3 Site Manager - The site manager will coordinate and

supervise the field investigation activities. The site manager may

also serve as the health and safety officer for the field
operations, and will be responsible for the implementation of the

work plans and health and safety plans. Ms. Dianna Johnson will

serve as the site manager for this project.

1.3.2.4 Prolect Chemist - The project chemist will be responsible

for preparing and implementing the field sampling, sample

preservation, chain-of-custody documentation, and shipping
activities. The project chemist will also perform data evaluation

on the chemical data. Ms. Dianna Johnson will serve as the project

chemist for this investigation. Ms. Johnson is a chemist with over

four years of experience in environmental chemistry, QA/QC, and

data evaluation.
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1.3.2.5 Laboratory Prolect Manager - The laboratory project
manager will be responsible for the handling and analysis of

ground—water samples received by the laboratory. This person will

oversee sample distribution through the lab, analytical procedures,

quality control, reporting, and sample disposal. Mr. James Tucci
is LENL's. chemical laboratory manager. His areas of expertise

include environmental field studies, laboratory analyses and

personnel management.

1.3.2.6 Field Team - The field team party will perform on—site

tasks contained in this plan, including analytical sampling under

the direction of the site manager.

1.3.2.7 Prolect Safety Officer - The project safety officer, Ms.

Dianna Johnson, will be responsible for the project site safety and

health plan requirements. While conducting field activities, if a

health and safety issue arises that is not covered by the health

and safety plan, the project safety officer will contact LAW's

Health and Safety Coordinator, Sherri Hall (404) 499-6800, who will

provide advice and assist in resolving any health and safety

issues.

1.3.3 Prolect QA Responsibilities

LAW has established a strong internal quality assurance (QA)

program with an associated QA Manual, Engineering Procedures

Manual, Equipment Calibration Procedures Manual, and specialty
manuals for hazardous waste site investigations and software

documentation. LAW employees use these manuals as the basis for

conducting company work within the QA program.

LAW's principal review system is an integral part of the QA

Program. Each project is assigned to a principal reviewer who is

responsible for maintaining the required professional quality from

beginning to completion of the project. Every proposal and report

3517—3201.10 1—8
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must be reviewed and signed by a LAW principal with experience

relevant to the area of work.

LAW will control the quality of subcontractor furnished data and

services by source evaluation and selection, evaluation of

objective evidence of quality compliance to procurement documents

furnished to the subcontractor, site and/or source inspections,

audits, and/or examination of items or services upon delivery or

completion. Prior to the award of a subcontract, potential

suppliers of quality affecting items or services will be evaluated

by LAW personnel. The evaluation may be performed by any
appropriate means, including but not limited to, surveys,

inspections, audits, or surveillance, depending upon the complexity

of the item or service being supplied. When the project principal

determines it necessary, on—site audits of subcontractor facilities

may be conducted under the quality assurance program. While the

responsibility for quality remains with the subcontractor under his

quality control program, LAW will conduct certain quality assurance

activities to determine compliance with the quality program.

1.4 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA

QA objectives for measurement data are expressed in terms of

precision, accuracy, representativeness, completeness, and

comparability (PARCC). QA objectives provide the mechanism for
ongoing control and evaluation of measurement data quality

throughout the project and will ultimately be used to define data

quality for the various measurement parameters. These QA/QC

objectives will be accomplished through the collection of field

duplicates, rinsates, trip blanks, and field blanks. The

analytical QA/QC will be assessed by the internal QC such as method

blanks, laboratory control sample data, surrogate recoveries,
adherence to holding times and matrix spike/matrix spike duplicate

data. Quality control requirements and reporting limits are

included in Appendix A.

3517—3201.10 1—9



250 55
1.4.1 QA Criteria

The following sections list and define the QA criteria applicable

to this project.

1.4.1.1 Accuracy — Accuracy refers to the degree of difference

between measured or calculated values and the true value. The

closer the numerical value of the measurement comes to the true

value, or actual concentration, the more accurate the measurement.

Analytical accuracy may be expressed as the percent recovery of an

analyte which has been added to the environmental sample at a known

concentration before analysis. For example, accuracy can be

determined from the results of matrix spike analyses performed at

the rate of one set every 20 samples or one per batch. The

equation used to calculate percent recovery can be found in Section

1.13.1.

The accuracy of simple, yet fundamental, field analyses is
difficult to assess quantitatively. Sampling accuracy can be
maximized, however, by the adoption and adherence to a strict QA

program. Specifically, all procedures will be documented and all

equipment and instrumentation will be properly calibrated and well

maintained. Trip blanks and equipment rinsates will be included in

all sample batches to assess the potential for cross—contamination.

In addition to equipment operation and standard operating
procedures, a high level of accuracy will be maintained by thorough

and frequent review of field procedures. In this manner, any

deficiencies will be quickly documented and corrected.

1.4.1.2 Precision - Precision refers to the reproducibility or

degree of agreement among duplicate measurements of a single
analyte. This allows for comparison of the results of duplicate

samples analyzed by the same method. Analytical precision for a

single anályte is expressed as a percentage of the difference

between results of duplicate samples or matrix spike duplicates

3517—3201.10 1—10
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(MS/MSD) for a given analyte. Relative perceht difference is

calculated as shown in Section 1.13.1.

Precision will be determined through the collection of field

duplicates and the analysis of matrix spikes and matrix spike

duplicates. The chemist will select 1 sample in 20 (or 1 per

batch, whichever is fewer) for that matrix and split the sample

into three aliquots. The first aliquot will be analyzed routinely

for the parameters of interest, while the other two aliquots will

be spiked with known quantities of the parameters of interest prior

to analysis. The relative percent difference (RPD) will be

calculated and used as an indication of the precision for the

analyses performed.

During the collection of data using field methods or field

instrumentation, precision is checked by reporting several
duplicate measurements taken at one location and comparing the

results. Precision will be reported as the RPD for two results.

Sample collection precision will be measured in the laboratory with

the analysis of field replicates. Laboratory precision will be

measured in the laboratory with the analysis of matrix spike

duplicates.

1.4.1.3 Completeness — Completeness is expressed as the percentage

of valid data obtained from a measurement system. For data to be

considered valid, it must meet all the acceptance criteria

including accuracy, precision, and any other criteria specified for

the analytical method used. The data quality objective for

completeness is 90 percent for each analyte by method.

Field sampling conditions are often unpredictable and non—uniform.

However, the objective of the field sampling program is to obtain

samples for all analyses required at each individual site, provide

sufficient sample material to complete those analyses, and to

collect QC samples to monitor all possible contamination potential;

3517—3201.10 1—11



250 57i.e., contamination during sample collection, transportation, and

storage. The field sampling completeness goal is 100 percent.

Samples for which critical data points (not identified at this

point) fail the accuracy, precision, interference, or contamination

data quality objectives may be reanalyzed (providing adequate
sample volume and holding times are met) or resampled (with

approval of the project manager) to meet data quality objectives.

1.4.1.4 Representativeness — Representativeness is defined by the

degree to which the data accurately and precisely represent a

characteristic of a population, parameter variations at a sampling

point, a process condition, or an environmental condition. If the

results are reproducible, the data can be said to represent the

environmental condition. Representativeness is ensured by

collecting sufficient samples of an environmental medium, properly

chosen with respect to place and time. The precision of a

representative set of samples reflects the degree of variability of

the sampled medium, as well as the effectiveness of the sampling

techniques and laboratory analysis. The methods and protocols used

to select samples that are representative of a particular sampling

site are described in the sampling and analysis plan.

1.4.1.5 Comparability - Comparability is defined by the confidence

with which one data set can be compared to another. Field and

laboratory procedures affect comparability. To optimize
comparability, only the EPA established methods and protocols that

have been specified as appropriate for this investigation will be

used to collect and analyze samples.

1.4.1.6 Analytical Levels - Data generated by the quarterly
ground—water monitoring activities are categorized into two groups;

field screening data and laboratory generated data.

3517—3201.10 1—12
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Field screening data (field measurements) are collected for two

objectives: (1) to conduct health and safety monitoring described

in the health and safety plan; (2) to indicate that the water

quality parameters have stabilized and adequate purge volumes were

removed before sample collection. The water quality parameters

include: pH, conductivity, turbidity, and temperature. The

instruments used to gather the data will be calibrated and

maintained as described in Section 2.3 and real—time results

recorded in the field log books.

Field data will be of sufficient quality to monitor health and

safety risks, and to indicate whether acceptable monitoring well

purge volumes were removed prior to sampling.

Analytical results for this project will be compared to Texas

Natural Resources Conservation Commission (TNRCC) Risk Reduction

Rules. The laboratory will perform the requested methods, meet

specific limits (method detection limits and surrogate recoveries)

and implement corrective actions listed in Appendix A.

1.4.2 Goals

Method—specific goals for precision and accuracy are presented in

Section 1.13.1. Comparability goals will be established by

adhering to the use of standard sampling and analytical methods and

the use of quality control samples. The completeness goals are 90

percent for each analyte by method. Failure to meet these goals

may result in qualification of the data, rejection of the data, or

resampling and reanalysis of samples.

1.5 SAMPLING PROCEDURES

Sampling procedures consist of sample collection, transport and

storage protocols. These protocols which pertain to the field
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activities are presented in detail in the field sampling plan (FSP)

and are only referenced in Section 2.0.

1.5.1 Sampling Protocols

The AFCEE Handbook (AFCEE, 1993) will be used as the primary

guidance for sample collection, transport and storage.

1.5.2 Sample Handling

The sample containers, sample volume, method of preservation,
shipping and handling procedures are presented in Section 2.2.2.

1.6 SAMPLE CUSTODY

Sample custody procedures during the collection of samples in the

field and sample receipt in the laboratory are discussed in the

following subsections.

1.6.1 Field Operations

Maintenance of sample custody in the field starts with the

collection, preservation and labeling of the sample. Field

sampling activities will be documented. Specific procedures for

the maintenance and documentation of the custody of the samples is

discussed in detail in Section 2.2.3.

1.6.2 Laboratory Operations

Sample custody and documentation procedures in the laboratory are

outlined in Figure 1-3.

1.7 FIELD EQUIPMENT CALIBRATION PROCEDURES

Several instruments will be used in the field investigation. These

instruments consist of a photoionization detector, oxygen monitor,

3517—3201.10 1—14
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LENL SAMPLE FLOW AND DOCUMENTATION CHART

Sample Flow Documentation

A. Incoming Samples - Chain of Custody
- Request for Analysis
- Work Authorization

B. Log-In and Assignment - Master Logbook
- Test Entry Form

C. Sample Handling and QC - Extraction Record
(1) Organics Prep Lab - Percent Moisture

- Standards Prep Logs
- QC Sample Logs

(2) GC Lab - Chromatograms
- Bench Sheets
- Condition Reports
- Linearity Checks
- Surrogate Recovery Logs
- Blank, Standard and Spike Results
- Standards Logbook

(3) GC/MS Lab - Instrument Maintenance Logs
- Sample Logbook
- Quantitation Reports
• Chromatograms
- Initial Calibration Forms
- Continuing Calibration Checks
- Surrogate Recovery Logs
- Blank, Standard and Spike Results
- Computer Streamer Tapes
- Instrument Maintenance Logs

(4) Metals Lab - Digestion Log
- Bench sheets
- Blank, Standard and Spike Results
- Percent Moisture
- Standards Prep Logs
- OC Sample Logs

D. Reporting - Transmittal Letters
- Test Data Reports
- GC/MS Data Reports

E. Sample Disposal - Internal Sample Disposal Forms
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combustible gas indicator, pH meter, temperature meter, specific
conductance meter, and turbidimeter. Each field instrument will be

calibrated a minimum of twice a day. Calibration data will be

documented in the field book. Details of calibration and

maintenance are presented in Section 2.3 of the FSP.

1.8 ANALYTICAL PROCEDURES

The following sections identify the analytical methods to be

utilized.

1.8.1 Identification of Methods

The analytical methods to be utilized are presented in Table 1-1.

1.8.2 Detection Limits and Ouantitation Criteria

1.8.2.1 Terminology - Each analytical parameter concentration will

be reported as a specific number or less than the Instrument

Detection Limit for inorganic methods, and less than the Practical

Quantification Limit (PQL) for organic methods. Ground-water

values will be reported in parts per billion (ppb, ig/L) for

organics and in parts per million (ppm, ing/L) for inorganics.
Method detection limits (MDLs) are defined below.

1.8.2.2 Procedures — The following procedures are used to

establish limits of detection and quantification.

Method detection limits (MDL) limits are established using the

required USEPA procedure specified in 40 CFR Part 136 Appendix B.

The MDL is the minimum concentration of a substance that can be

measured and reported with 99 percent confidence that the value is

above zero. A data pool of at least seven standards analyzed at a

concentration approximately three times the anticipated MDL is

generated. The MDL is estimated by employing the "t" distribution

with a 99 percent confidence interval by the following equation:

3517—3201.10 1—16
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ANALYTICAL TEST METHODS
Naval Air Station Fort Worth, Joint Reserve Base, Carswell Field

Fort Worth, Texas

MATRIX: EQUIPMENT RINSATE/GROUND WATER

Volatile Organics (jig/L) SW 5030/8260

Semi-Volatile Organics (jagiL) SW 3520/8270
Total Metals Screen (mg/L) SW 3005/6010

Arsenic (mg/L) SW 3020/7060

Lead (mg/L) SW 3020/742 1

Selenium (mg/L) SW 3020/7740

Mercury (mg/L) SW 7470
Pesticides (pg/L) SW 3520/8080

If the lead concentration detected on the inductively coupled plasma (ICP) is >5 x the instrument
detection limit (IDL) on the ICP, the ICP value can be used. If the lead concentration detected on
the ICR is <5 x the IDL on the ICP, then the Graphite Furnace Atomic Absorption (GFAA) analysis
is required.

PREPARED/DATE: DRJ 3-6-95

351 7-3201 .10
CHECKED/DATE: JFO 3-6-95

TABLE 1-1
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MDL = (t) (S)

where:

t = is a factor for n-i degrees of freedom
at the 99 percent confidence factor

S = is the standard deviation of the data
pool

Instrument detection limits (IDL) are established by the USEPA

Contract Laboratory Program (CLP) protocol, which allows for
generating a data pool by analyzing a minimum of seven standards at

three times the anticipated IDL on three non-consecutive days. The

standard deviation (S) of the seven data for each of the three days

is calculated and the IDL established by the following equation:

IDL = Si + S2 + S3 *

The PQL is the lowest level that can be reliably achieved within

specified limits of precision and accuracy during routine

laboratory operating conditions.

For this project the PQL is defined as the lowest calibration

standard analyzed for a given method that meets the AFCEE reporting

requirements. For certain methods, SW-8260 and SW-8270, results

will be reported below the PQL but above the MDL, and data will be

flagged as estimated values. In cases where AFCEE PQLs cannot

routinely be achieved, a request for variance will be issued to the

team chief.

1.8.2.3 Values - The 1995 laboratory established detection and

quantitation limits are listed in Appendix A-i.
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1.8.3 Method Calibration

The calibration procedures, preparation of calibration standards,

and frequency of initial and continuing calibration checks are

described for each analytical method in the following subsections.

At a minimum, all instruments and other equipment used by LAW will

be calibrated for all analytes of interest and monitored at the

recommended intervals prescribed by the analytical method employed.

In those cases where it has been demonstrated that more frequent

calibration or maintenance is required, the base method will be

enhanced as necessary. Calibration checks and preventive

maintenance procedures are permanently recorded in a log book for

future reference. Whenever possible, calibration checks on

instruments and support equipment are performed using reference

materials (e.g., weights) which are traceable to the USEPA

Environmental Monitoring Systems Laboratory (EMSL) or bear
certificates of standardization from the National Institute of

Standards and Technology.

All chemical standards used by LAW are certified to have the

highest reasonable purity with assays or certificates of analysis

provided with material. All materials are purchased from

established and reputable chemical suppliers. All standard

materials are dated and stored under appropriate conditions in

order to maintain chemical stability. Each time a specific

standard is prepared, the material mass and dilution information is

recorded in the standards record book. All prepared standards

(stock and working) are labeled in reference to the book number,

page number, and entry number of the Analytical Standards

Preparations Record Book. Additionally, the description, date, and

preparation technician's name are recorded on the standard label.

1.8.3.1 Organics by Gas Chromatography (GC) with Second Column
Confirmation - Pesticide analyses performed on the GC will follow
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EPA Method 8080. Second column confirmation is required for

samples which exhibit a positive result at or above the PQL. The

confirmation system must contain a dissimilar column and is

calibrated and subject to the same QC as the primary GC system.

Data from both analyses will be reported and the laboratory will

identify the most reliable of the two results. Prior to

calibration, retention time windows for each standard on each GC

column are determined whenever a new GC column is installed as

follows.

Three injections of each standard are made over a 72—hour period at

approximately equal intervals. A standard deviation is calculated

from the three absolute retention times. For multi—response

analytes, one major peak is chosen from the envelope for the

retention time study. Retention time windows for each analyte are

updated daily at a minimum and are equal to the continuing
calibration analyte retention time plus or minus three times the

standard deviation determined in the study. If the retention time

window for an analyte is zero, a standard deviation of a similar

compound is used.

Tentative identification of an analyte occurs when a peak from a

sample falls within the daily retention time window. Multi-

response analytes are identified primarily by pattern recognition.

Calibration procedures for both systems are presented below.

1. GC system is checked daily prior to analysis of
samples by reviewing temperatures of injector
parts, detectors and columns, verifying that the
system is set up according to the method
specifications to ensure reliability and
reproducibility of analytical results.

2. The gas chromatograph is calibrated for all
analytes of interest with five standards and a
calibration blank using external standard
technique.

3517—3201.10 1—20
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3. If the percent relative standard deviation (RSD) of

the response factor (RF) (internal standard
technique) or calibration factor (CF) (external
standard technique) for the five standards is less
than or equal to 20 percent, then the average RF is
used for quantitation. If the RF is greater than
20 percent, a calibration curve is established by
plotting response versus amount. The correlation
coefficient for a calibration curve must be 0.995
or greater.

4. After development of each new five-point gas
calibration and at the start of every analytical
sequence, a mid-point initial calibration
verification (ICV) containing all single peak
analytes of interest is run. Pesticide/PCB
standards also include Toxaphene, Chiordane, and
Aroclors 1016/1260. The standard's RF or CF must
agree with the initial calibration average RF or CF
within plus or minus 15 percent difference (D).
For a calibration curve, the RF or CF of the mid-
point initial calibration standard is compared to
the ICy RF or CF.

5. After every ten samples within the sequence and at
the end of the sequence, a mid—level continuing
calibration verification (CCV) is analyzed for all
analytes of interest and must be within plus or
minus 15 percent difference (D) of the ICy. For a
calibration curve, the RF or CF of the mid-point
initial calibration standard is compared to the RF
or CF of the CCV.

6. The retention time (RT) for all identified analytes
in an analytical sequence must match the RT windows
calculated for the analytical standards.

7. Second column analysis is also subject to the
preceding acceptance criteria.

1.8.3.2 Volatile and Semi-Volatile Organics by Gas Chromatography!

Mass Spectrometry (GC/MS) - Analyses performed by GC/MS will follow

EPA Method 8260 (Volatile) and EPA Method 8270 (Semi-Volatile).

This includes the following calibration procedure:

1. Instrument calibration will be performed every 12-
hour time period. The GC/MS will be tuned to meet
ion abundance criteria given in Tables 1—2 and 1—3

3517—3201.10 1—21



250 67
TABLE 1-2

DFTPP KEY IONS AND ABUNDANCE CRITERIA
Naval Air Station Fort Worth, Joint Reserve Base, Carswell Field

Fort Worth, Texas

Mass Ion Abundance Criteria

51 30-60% of mass 198

68 <2% of mass 69
70 <2% of mass69

127 40-60% of mass 198

197 <1%ofmassl98
198 Base peak, 100% relative abundance
199 5-9% of mass 198

275 10-30% of mass 198

365 >1%ofmassl98

441 Present but less than mass 443
442 >40% of mass 198
443 17-23% of mass 442

aJ.W. Eichelberger, L.E. Harris, and W.L. Budde. "Reference Compound to Calibrate Ion Abundance
Measurement in Gas Chromatography-Mass Spectrometry," Analytical Chemistry, 41 995 (1975).

PREPARED/DATE: DRJ 3-6-95

3517-3201.10
CHECKED/DATE: JFO 3-6-95
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TABLE 1-3

BFB KEY IONS AND ABUNDANCE CRITERIA
Naval Air Station Fort Worth, Joint Reserve Base, Carswell Field

Fort Worth, Texas

MASS ION ABUNDANCE CRITERIA

50 15-40% of mass 95

75 30-60% of mass 95

95 base peak, 100% relative abundance

96 5-9% of mass 95

173 less than 2% of mass 174

174 greater than 50% of mass 95

175 5-9% of mass 174

176 greater than 95% but less than 101% of mass
174

177 5-9% of mass 176

EPA Method 8260, SW-846, 3rd Edition, November 1986.

PREPARED/DATE: DRJ 3-6-95

3517-3201.10 CHECKED/DATE: JFO 3-6-95
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2. Initial calibration will be performed on

calibration standards at five concentration levels
containing each compound of interest and each
surrogate standard.

The relative retention time (RRT) of each compound
in each calibration run should agree within 0.06
RRT units. The average relative response factor
(RRF) and percent RSD is calculated for each
compound. The RRF for the System Performance Check
Compounds (SPCC: Volatiles: Chloromethane,
1,1—Dichioroethane, Bromoforni, 1,1,2,2-
Tetrachloroethane, Chlorobenzene. Senii—volatiles:
N—nitroso-di—n—propylainine, Hexachiorocyclo—
pentadiene, 2, 4-Dinitrophenol, 4-Nitrophenol) must
be greater than or equal to 0.300 (0.250 for
Bromoform) for volatiles and must be greater than
or equal to 0.050 for semi-volatiles. The %RSD for
the Calibration Check compounds (CCC: Volatiles -
Vinyl chloride, l,l-Dichloroethene, Chloroform,
1, 2-Dichioropropane, Toluene, Ethylbenzene; Semi-
volatiles Base/Neutrals - Acenaphthene, 1,4-
Dichlorobenzene, Hexachiorobutadiene, N—Nitroso—di—
n-phenylamine, Di-n-octylphtha late, Fluoranthene,
Benzo(a)pyrene; Acids - 4-Chloro--3-methylphenol,
2, 4—Dichiorophenol, 2-Nitrophenol, Phenol,
Peritachiorophenol, 2,4, 6-Trichiorophenol) must not
exceed 30 percent. The %RSD for the other
compounds should be less than 30 percent. If not,
a notation is made in the sample documentation.

3. After the preparation of each new initial five-
point calibration curve and after tune criteria are
met for each 12-hour time period, the initial
calibration is verified (using a midpoint
calibration standard containing all analytes) prior
to running any samples. This initial calibration
verification (ICV) must satisfy the above SPCC
criteria. In addition, the percent difference (%D)
for the CCC must be less than or equal to 25
percent for the volatiles and less than or equal to
30 percent for the senii-volatiles. If these
criteria are not met for any single CCC, corrective
action must be taken or a new five point
calibration must be performed.

4. Internal standards for GC/MS volatiles will be
added to each sample, standard and reagent blank.
The final concentration of each internal standard
will be 10 g/L. The internal standards are as
follows:
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Bromochloromethane
1, 4—Difluorobenzene
Chlorobenzene-d5

Table 1—4 presents the volatile analytes
quantitated by each internal standard.

Internal standards for GC/MS semi-volatiles will be
added to each sample, standard, and reagent blank.
The final concentration of each internal standard
will be 40 nanograms per microliter (ng/L). The
internal standards are as follows:

• l,4-Dichlorobenzene-d4
• Naphthalene-d8
•

Acenaphthene-d10
• Phenanthrene-d10
•

Chrysene-d12
•

Perylene—d12

Table 1-5 presents the semi-volatile analytes
quantitated by each internal standard.

1.8.3.3 Metals by Inductively Coupled Plasma (ICP) — Metal
analyses on the ICP will follow current EPA SW846 method
procedures. The instrument will be calibrated daily or once every

24 hours for all analytes of interest. This exceeds the
calibration frequency requirement of SW-846.

The following calibration procedure will be used:

1. verify instrument is operating satisfactorily by
checking automatic gain setting and optical
alignment.

2. Calibrate instrument daily with matrix matched
mixed standards at four concentration levels and a
blank. The correlation coefficient must be greater
than or equal to 0.995.

3. verify the calibration with a 2nd source Initial
Calibration Verification (ICV) standard containing
all analytes of interest. The observed result must
be plus or minus 10 percent of the expected value.

4. verify the calibration blank. The observed result
can not exceed the practical quantitation limit.
This criteria is used in lieu of daily blank
comparisons to the mean blank value (described in
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TABLE 1-4

VOLATILE INTERNAL STANDARDS WITH CORRESPONDING ANALYTES
ASSIGNED FOR QUANTITATION

Naval Air Station Fort Worth, Joint Reserve Base, Carswell Field
Fort Worth, Texas

BROMOCHLOROM ETHANE 1 ,4-DIFLUOROBENZENE CHLOROBENZENE-d5

Chloromethane Trichloroethene Chlorobenzene

Vinyl chloride 1 ,2-Dichloropropane Ethylbenzene

Bromomethane Bromodichloromethane Styrene

Chloroethane 2-Chioroethyl vinyl ether Bromoform

Acetone cis-1 ,3-Dichloropropene 1 , 1 ,2,2-Tetrachloroethane

Carbon disulfide trans-i ,3-Dichloropropene Xylenes(total)

1,1 -Dichlorethene Dibromochioromethane Bromofluorobenzene(surr)

Methylene chloride 1 , 1 ,2-Trichloroethane

trans-i , 2-Dichloroethene Tetrachloroethene

1 , 1 -Dichloroethane Toluene

Vinyl acetate 4-Methyl-2-pentanone

cis-1 ,2-Dichloroethene 2-Hexanone

2-Butanone Toluene-d8(surr)

Chloroform

1 , 1 , 1 -Trichloroethane

Carbon tetrachloride

Benzene .

1 ,2-Dichloroethane

1 ,2-Dichloroethane-d4(surr)

* Surrogate

PREPARED/DATE; DRJ 3-6-95

3517-3201 .10
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TABLE 1-5

SEMI-VOLATILE INTERNAL STANDARDS WITH CORRESPONDING ANALYTES
ASSIGNED FOR QUANTITATION

Naval Air Station Fort Worth, Joint Reserve Base, Carswell Field
Forth Worth, Texas

1 ,4-DICHLOROBENZENE-d4 NAPHTHALENE-d8 ACENAPHTHENE-dl 0

Phenol Nitrobenzene Hexachiorocyclopentadiene

bis(2-Chlorethyl)ether Isophorone 2,4, 6-Trichlorophenol

2-Chlorophenol 2-Nitrophenol 2,4,5-Trichiorophenol

1 ,3-Dichlorobenzene 2,4-Dimethylphenol 2-Chloronaphthalene

1 ,4-Dichlorobenzene Benzoic acid 2-Nitroaniline

Benzyl alcohol bis(2-Chloroethoxy)methane Dimethylphthalate

1 ,2-Dichlorobenzene 2,4-Dichlorophenol Acenaphthylene

2-Methylphenol 1 ,2,4-Trichlorobenzene 2,4-Dinitrophenol

bis(2-Chloroisopropyl)ether Naphthalene 3-Nitroaniline

4-Methyl phenol 4-Chloroaniline Acenaphthene

N-nitrosodi-n-propylamine Hexachiorobutadiene 4-Nitrophenol

Hexachioroethane 4-Chloro-3 -methyl phenol Dibenzofuran

2-Fluorophenol(surr) 2-Methylnaphthalene 2,4-Dinitrotoluene

Phenol-d6(surr) Nitrobenzene-d5(surr) 2,6-Dinitrotoluene

Diethylphthalate

4-Chiorophenyl phenyl ether

Fluorene

4-Nitroaniline

2-Fluorobiphenyl(surr)

* Surrogate
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TABLE 1-5

SEMI-VOLATILE INTERNAL STANDARDS WITH CORRESPONDING ANALYTES
ASSIGNED FOR QUANTITATION

Naval Air Station Fort Worth, Joint Reserve Base, Carswell Field
Fort Worth. Texas

PHENANTHRENE-dlO CHRYSENE-di 2 PERYLENE-di 2

4-6-Dinitro-2-methyl phenol Pyrene Di-n-octyl-phtalate

N-nitrosodi-phenylamine Butyl benzyl phthalate Benzo(b)fluoranthene

4-Bromophenyl phenyl ether 3,3'-Dichlorobenzidine Benzo(k)fluoranthene

Hexachlorobenzene Benz(a)anthracene Benzo(a)pyrene

Pentachiorophenol

Phenanthrene

Anthracene

Chrysene

bis(2-Ethylhexyl)phthalate

Terphenyl-di 4(surr)

Indeno(1 .2.3-cd) pyrene

Dibenz(a,h)anthracene

Benzo(g,h,i)perylene

Di-n-butyl-phthalate

Fluoranthene

2,4, 6-Tribromophenol(surr)

* Surrogate

PREPARED/DATE: DRJ 3-6-95

CHECKED/DATE: JFO 3-6-95
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SW-846) because daily calibration eliminates the
need for day-to-day blank evaluations. In the case
of blank contamination over the reporting limit,
all affected data will be flagged as estimated due
to possible blank contamination.

5. Verify high-level standard calibration. The
observed result must be plus or minus 5 percent of
expected value.

6. Every ten samples, a Continuing Calibration
Verification (CCV)/Continuing Calibration Blank
(CCB) pair is run which must be plus or minus 10
percent of expected value and less than three times
detection limit, respectively.

7. Check for interferences. An interference check
solution must be analyzed at the beginning and at
the end of the run (or at least every 8 hours);
refer to EPA Methods for acceptable limits which
are plus or minus 20 percent. The interference
check solution contains aluminum, calcium, iron,
and magnesium.

1.8.3.4 Cold-Vapor Atomic Absorption - Mercury is analyzed using

cold—vapor atomic absorption (CVAA). An aliquot of sample is

acidified and then undergoes a heated, oxidation digestion with

potassium perinanganate and potassium persulfate. After digestion,

a solution of sodium chioride-hydroxylainine sulfate is added to the

sample digestate to reduce excess perrnanganate and remove free

chlorine. A reducing agent (stannous chloride) is then added to

the solution, resulting in a reduction of the mercury to an
elemental state. The elemental mercury is aerated from the
solution in a closed system and the mercury vapor content is

measured as it passes through a cell positioned in the light path

of an atomic absorption spectrophotometer. The calibration
procedure is as follows:

1. Optimize instrument setting and alignment by
maximizing the energy setting.

2. Align cell minimizing absorbance reading.
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3. Calibrate instrument with standards at five

concentration levels and a blank. The correlation
coefficient must be greater than or equal to 0.995.

4. verify calibration by running an initial
calibration verification standard (ICV) and a
calibration blank (ICB). The observed result of
the ICV must be within plus or minus 10 percent of
the expected value and the observed result of the
calibration blank must be less than the detection
limit.

5. Analyze a CCV/CCB pair every ten samples. The
response must be within 20 percent of the initial
response and less than three times the detection
limit, respectively.

1.8.3.6 Metals by Graphite Furnace Atomic Absort'tion (GFAA)

Metal analyses performed on the GFAA will follow current EPA SW 846

Methods. Instrument must be calibrated daily or once every 24

hours for all analytes of interest. This includes the following

calibration procedures:

1. The lamp must be peaked for position and for
wavelength (the temperature of the furnace is
automatically calibrated at 2600 degrees
centigrade).

2. After the proper conditions for each element are
programmed for furnace operation, distilled water
is injected and run as a sample. This is done
several times until the instrument response
produces a steady base line absorbance.

3. Verify instrument is operating satisfactorily by
checking the energy output of the lamp and by
checking the characteristic mass on the midpoint
standard, which must be plus or minus 10 percent of
the true value for that standard.

4. Calibrate instrument with four standards and a
calibration blank. The calibration curve must have
a correlation coefficient of greater than or equal
to 0.995.
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5. Verify the calibration with a second source Initial

Calibration Verification (ICV) standard containing
all analytes of interest. The observed result must
be within plus or minus 10 percent of the expected
result.

6. Verify the calibration blank. The blank must be
less than three times detection limit.

7. Verify low level standard calibration.

8. Every ten samples, a continuing calibration
verification (CCV) and continuing calibration blank
(CCB) pair is run and must be plus or minus 10
percent of expected value and less than the
detection limit, respectively.

1.9 DATA REDUCTION, VALIDATION, AND REPORTING

The following sections describe the reduction, validation, and

reporting of data after samples are analyzed.

1.9.1 Data Management

Analytical data are collected and processed in the laboratory in

accordance with the requirements of the laboratory's protocols.

These requirements include data entry and review, report assembly,

and document review.

1.9.2 Data Reduction

Computerized data systems are present for all analytical equipment.

The majority of data reduction is performed on the data station

associated with that particular piece of equipment.

The analyst performs the analysis and enters the data on the

parameter bench sheet and corresponding data station(s). Bench

sheets contain all necessary information to establish sample

identity, integrity, calibration evaluation, and analytical
observation/results to process/validate the sample test data. A

bench sheet key is provided to the analyst which specifies the way
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in which bench sheets are to be filled out (i.e., notation,

significant figures, etc.), the data reduction formula and the QC

samples required and their control criteria. QC samples include

duplicates, matrix spikes, or matrix spike duplicates, CCV samples,

etc. Calculations are performed on the data station or on

specialized software utilized by MIS Department. The use of
significant figures for numerical data are in accordance with EPA—

600/4-79-019 publication, Handbook for Analytical Quality Control

in Water and Wastewater Laboratories. Raw data are to be reduced

as specified by each analytical method and reported in the

following units:

AQUEOUS

Organic parameters
Inorganic parameters mg/L

1.9.3 Data quality Assessment

The parameters of precision, accuracy, representativeness,

completeness, and comparability are indicators of data quality

(USEPA, 1987a). Establishing goals for these parameters serves to

guide the choice of the analytical methodology. It also
establishes a strategy for the evaluation of the data once it has

been acquired to determine whether the goals of the project have

been met. Upon receipt from the laboratory, the chemical analysis

data will be evaluated by experienced personnel against pre-
determined criteria to determine whether data quality meets the

requirements of the project. The laboratory quality control (QC)

data and the field QC data will be evaluated to objectively

ascertain the quality of the data. The data quality will then be

compared to the project requirements. If quality control problems

are found, qualification of the affected data points will be

recommended. Upon determination of the level of quality for each

data point, the data interpretation can be performed. The

following sections describe the data quality evaluation and data

qualification process.
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1.9.3.1 Data Quality Evaluation - The objective of the evaluation

of the quality of the chemical data is to determine if
qualifications of the data are necessary. This evaluation will be

based upon the evaluation of the laboratory QC data, the field QC

data, and the project DQOs presented in Section 1.4. The firs;t

step will be to perform an evaluation of the laboratory QC data, a

process often termed "data validation." This will provide a rating

of the quality of each data point produced by the laboratory. The

second part will provide an overall rating of each data point based

upon the field QC data. The final step in the evaluation will

compare the quality of the data acquired to the project's DQOs to

determine whether the data are useful. These three steps are

described in the following sub-sections. Each step will be

completely documented. The overall goal of the data quality

evaluation is to determine whether the data can be used to satisfy

the objectives of the project.

Evaluation of Laboratory QC Data - Laboratory QC data for an
analytical parameter fall within one of eight categories for

evaluation purposes. These categories are listed in Table 1—6 in

the order in which they will be considered. All QC data provided

will be evaluated against the criteria established by each method

after modification as presented in this document to achieve the

objectives of this project. Each review will be completely

documented to indicate the criteria used and the results and

recommendations of the evaluation. For this investigation, the

evaluation of calibration data will be performed by the laboratory.

Evaluation of Field OC Data - Field QC data for an analytical

parameter fall within one of eight categories for evaluation

purposes. These categories are also listed in Table 1-6 in the

order in which they will be considered. Field QC data reported

will be evaluated to assure the objectives of this project are

achieved. Each review will be completely documented to indicate

the criteria used and the results and recommendations of the

evaluation.
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DATA EVALUATION CATEGORIES
Naval Air Station Fort Worth. Joint Reserve Base, Carswell Field

Fort Worth, Texas

250 79

CATEGORY QC DATA EVALUATED

LABORATORY QC:

1. Sample Integrity

2. Instrument Set-up/Method Applicability

3. Calibration Accuracy and Precision *

4. Calibration Stability *

5. Laboratory Contamination

6. Method Accuracy and Precision

7. Sample Preparation

8. Sample Analysis

FIELD QC:

1. Sample Integrity

2. Location Installation

3. Sampling Procedures

4. Contamination From Sampling

5. Contamination From Site

6. Contamination From Shipping

7. Sampling Precision

8. Miscellaneous +

Sample container condition; preservation performance
and applicability; condition upon receipt at laboratory

Correct method; detection/quantitation limits
achieved; method applicability for analytes and
matrix, instrument set-up

Standard preparation; accuracy verification, precision
achieved

Stability verification; frequency of performance

Laboratory blanks

Method accuracy and precision data

Procedures; holding times

Procedures and sequences; holding times; sample-
specific accuracy and precision; interferences;
dilutions

Sample container condition; preservation performance
and applicability; condition prior to shipment; custody

Sampling location installation

Sampling protocols

Rinsates

Field blanks (volatile organics only)

Trip blanks (volatile organics only)

Field duplicates

Blind QC samples; performance evaluation data; split
sample data

* These categories are assumed to be correct and will not be provided for evaluation.
+ No blind data for QC samples, blind performance evaluation samples, or split samples will be collected.
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Usability Determination - Once the laboratory and field QC data

have been evaluated, the uncertainty associated with each data

point can be estimated. The estimated accuracy and precision of

each data point can then be compared to the data quality objectives

of the project to determine its usefulness for evaluating the site:.

Recommendations for the qualification of a data point can also be

made when necessary.

Precision will be determined by evaluation of the RPDs for the

laboratory and field duplicates. The laboratory and field blank

data, MS/MSD and surrogate (if applicable) recoveries, and other
applicable QC data will be used to determine the accuracy of the

data. The evaluator will use their judgement based upon
established principles and the guidelines described in this

document in the assignment of qualifications to the data.

The completeness parameter will be evaluated after the
determination of the usability of each data point; it will be

expressed in quantitative terms and then compared to the project

objectives to determine whether enough data were collected.

Representativeness will be determined through an evaluation of

sampling procedures and sampling locations chosen, and will be

expressed in qualitative terms. Comparability will be determined

by the evaluation of analytical methodologies, reporting units, and

the traceability of standards and will also be expressed in

qualitative terms.

1.9.3.2 Data qualification - Each data point will essentially be

graded using one of the following categories:

Usable as reported
Usable with qualifications
Unusable

These categories correspond to the DQO grading categories presented

in Section 1.4. Data for which the laboratory and field QC data
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are all within acceptance limits will be assigned the grade "usable

as reported." Data for which QC problems are indicated but the QC

data are still within the action limits will be assigned the grade

"usable with qualifications." These data may be usable if the QC

problems are not excessive. Data for which the corresponding QC

data are outside the action limits will be assigned the grade

"unusable" and will not be used. Each data point following under

the second or third category will receive a flag indicating its

level of usability. The flags to be used are presented in Table

1—7.

1.9.4 Data ReDorting

Data reports will be included in the technical report. The data

will be presented in tables in the text or in the appendices of the

report. Tables will include the following information:

• Sampling dates
• Extraction and analysis dates
• Surrogate recovery (if applicable)

NS/MSD results
• Duplicate/replicate results
• Rinsate results
• Positive results

Field characterization data (pH, SC, temp)
• Control limits (surrogates, MS/MSD, duplicates)

1.10 INTERNAL OUALITY CONTROL CHECKS

The following sections describe the quality control checks employed

in the field and laboratory.

1.10.1 Field Quality Control

Quality control of field measurements will be implemented through

the calibration of instruments. The control parameters, control

limits, and corrective actions are outlined in Section 2.4.
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DATA QUALIFICATION FLAGS
Naval Air Station Fort Worth, Joint Reserve Base, Carswell Field

Fort Worth, Texas

250 82

FLAG POSITIVE RESULTS NEGATIVE RESULTS

FLAGS FOR DATA WITHIN ACCEPTANCE LIMITS (Usable as Reported)

(no flag) {Use datum without qualification)

FLAGS FOR DATA WITHIN ACTION LIMITS (Usable With

J Estimated quantitation based upon QC data

JB Estimated quantitation: possible biased high
or false positive based upon blank data

JH Estimated quantitation - possibly biased high
based upon QC data

JL Estimated quantitation - possibly biased low
based upon QC data

Jd Estimated result due to dilution

JQ Estimated quantitation; result below the PQL

FLAGS FOR DATA OUTSIDE OF ACTION LIMITS (Unusable)

R Datum rejected based upon QC data: do not Datum rejected based upon QC data: do not

JB

JB

> Jd (where JB is due to laboratory system blank)

>J

JHorJL >J

3517-3201.10

PREPARED/DATE: DRJ 3-6-95

CHECKED/DATE: JFO 3-6-95

{Use datum without qualification)

Qualification)

Estimated quantitation based upon QC data

(Not applicable)

(Not applicable)

Possible false negative based upon QC data

Reporting limit raised due to dilution

(Not applicable)

use use

MISCELLANEOUS FLAGS

t Tentatively identified compound; identity not (Not applicable)
confirmed with standard and quantitation
estimated (applicable to GC/MS data only)

Note that if the QC results suggest contradictory flags, the following hierarchy should be used to select the
— appropriate flag to assign:

R > J, JH, JL, JB, Jd

JH+JL =J
Jd >JH,JL

Jd > JB (where JB is due to laboratory method blank or field blanks)
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1.10.2 Laboratory quality Control

The minimum requirements of laboratory quality control consist of

an initial demonstration of laboratory capability and an ongoing

analysis of quality control samples to evaluate and document data

quality. The laboratory must maintain records to document the

quality of the data generated. Ongoing data quality checks are

compared with established performance criteria to determine if the

results of analyses meet the performance characteristics of the

method. Calibration stability will be assessed and documented as

specified in each method.

Before processing samples, the analyst should demonstrate, through

the analysis of a reagent water blank, that interferences from the

analytical system, glassware, and reagents are under control. Each

time a set of samples is extracted or there is a change in

reagents, a reagent water blank should be processed. The blank

samples should be carried through all the stages of the sample

preparation and measurement steps.

Spiked samples are analyzed with each preparation batch. Both

laboratory control spikes and matrix spikes are evaluated against

laboratory generated QC ranges and AFCEE acceptance criteria.

If any spiked analyte fails the acceptance criteria for recovery,

a QC check standard for each analyte that failed must be prepared

and analyzed. As part of the QC program for the laboratory, method

accuracy for each matrix studied must be assessed and records must

be maintained.

The types and numbers of laboratory quality control samples to be

used are presented in Table 1-8. They are defined as follows:

Method blanks. Method blanks consist of organic-free or deionized

water that is carried through the analytical scheme like a sample.

They measure contamination associated with laboratory storage,
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preparation, or instrumentation. For most analyses, a method blank

is analyzed for each sample batch and at a frequency of 1 per 20

samples if more than 20 samples or 1 per batch. If the analyte of

interest is detected above the reporting limit, corrective action

must be taken, except for common contaminants such as methylene

chloride, acetone, toluene, 2—butanone and phthalates or the metals

aluminum, calcium, iron, magnesium, sodium and potassium which are

not to exceed 3x the reporting limit.

Calibration blanks. Calibration blanks are prepared with standards

to create a calibration curve. They differ from the other

standards only by the absence of analyte and provide the "zero—

point" for the curve.

Internal standards. Internal standards are measured amounts of

certain compounds added after preparation or extraction of a

sample. They are used in an internal standard calibration method

to correct sample results for capillary column injection losses,

purging losses, or viscosity effects.

Surrocates. Surrogates are measured amounts of certain compounds

added before preparation or extraction of a sample. The recovery

of a surrogate may be used to determine extraction recovery.

Surrogates are added to all samples analyzed for chlorinated

pesticides, semi volatiles and volatiles.

Spiked Samples. Spiked samples are aliquots of samples to which

known amounts of analyte have been added. They are subjected to

the sample preparation or extraction procedure and analyzed as

samples. The stock solutions used for spiking are purchased or

prepared independently of calibration standards.

The spike recovery measures the effects of in the sample matrix, on

the reported results, and reflects the accuracy of sample
determinations. Spike recoveries are calculated as follows:

3517—3201.10 1—43



250 90
Percent Recovery = SSR - SR x 100

Matrix Spike SA

where:

SSR = spike sample result
SR = sample result
SA - spike added from spiking mix

Spikes are prepared and analyzed for all method analytes with each
batch and at a frequency of at least 1. matrix spike per 20 samples
or as required by the specific analytical method. The following
compounds have been chosen as spiking compounds based on their

prevalance as compounds of interest at Air Force installations.

Method SW- 8240 1, 1-Dich].oroethene Dibromochioromethazie
Trichioroethene Chloroform
Benz ene Ethylbenzene
Toluene Tetrachioroethene
Chlorobenzene 1,1, 1-Trichioroethane

Method SW-8270 Phenol
2- Chiorophenol
1,4 -Dichlorobenzene
N- Nitroso -di - n-propylamine
112,4 -Trichlorobenzene
4- Chioro -3 -methylphenol
Acenaphthene
4 -Nitropheno].
2,4 -Dinitrotoluene
Pentachl oropheno].
Pyrene

bis (2 -Chioroethoxy)methane
Butyl benzyl phthalate
Hexachl orobenzene
Benzo (a)pyrene
Benzo (a) anthracene
Naphthal ene

3517-3201.1OR 1-44
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Method SW—8080 galnma-BHC (Lindane)

Heptachior
Aidrin
Dieldrin
Endrin
4,4'-DDT
PCB 1016/1260

Duplicate Samples or Duplicate Spikes. The relative percent

difference (RPD) between duplicates or duplicate spikes measures

the precision of a given analysis. RPDs are calculated as

according to the equation presented in Section 1.13.1.

Duplicates or duplicate spikes are prepared and analyzed for each

method analyte with each batch, or at a frequency of at least 1 per

20 samples if more than 20 samples are run in a given batch.

Laboratory Control Standards. Laboratory control standards (LCSs)

and quality control check samples (QCCSs) are aliquots of organic-

free or deionized water to which known amounts of analyte have been

added. They are subjected to the sample preparation or extraction

procedure and analyzed as samples with each batch. The stock

preparation solutions used for LCSs are purchased or prepared

independently of calibration standards. The LCS recovery checks

the performance of analytical methods and equipment. The percent

recovery for LCSs is compared to method specific criteria and

laboratory generated control limits. When results of an organic

method aqueous matrix spike indicate recovery failures, and the

associated quality control check standard is within control limits,

a matrix effect may be indicated.

LCSs are prepared and analyzed for all method analytes with each

batch or at a frequency of 1 per 20 samples. Laboratory control

limits are established annually.

The LCS is used to monitor overall performance of all steps in

analysis, including sample preparation. If 80 percent of the

3517—3201.10 1—45
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compounds included in the LSC spike fall within the laboratory
established range, acceptable instrument performance is verified.

When the LCS results are is used in conjunction with matrix spikes,

matrix spike recoveries can be more accurately interpreted.

1.10.3 Control Limits

Control limits for this project are laboratory established.

Control limits for each analytical method will be experimentally

established and reevaluated at regular intervals. Control limits

are developed by the laboratory based on historical data. If

historical data are not complete then control limits are set based

on the method. Appendix A-2 presents the control limits for each

analytical method. Appendix A-3 presents a summary of calibration

and internal quality control procedures.

1.11 PERFORMANCE AND SYSTEM AUDITS

Quality assurance is the monitoring of the quality of the various

day-to-day operations carried out under the QA/QC program. The

goals associated with the QA/QC program are listed below:

QA reviews determine compliance with mandated QC
procedures.

QA reviews provide a structured means of
communicating problems between the technical and
administrative portions of the company.

QA audits provide a mechanism by which QC
procedures are constantly being reviewed and
reported so that corrective actions can accurately
be implemented.

1.11.1 Systems Audits

Systems audits are qualitative evaluations of each component of

field and laboratory QC measurement systems. An internal systems

3517—3201.10 1—46
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audit will be performed quarterly by the QA manager and will

consist of inspecting the following procedures:

• Sampling

• Sample custody

• Sample storage and preservation

• Standard preparation

• Sample preparation

• Analytical methodology

• Data management

• Preventative maintenance

• Personnel qualifications

• Corrective actions, reporting and documentation of
out—of—control events

• Recordkeeping

1.11.2 Performance Audits

A performance audit is a quantitative evaluation of a measurement

system. Law Environmental National Laboratories, Pensacola

participates in the following performance evaluation programs:

EPA, Environmental Monitoring Support Laboratory -
Cincinnati

• Florida Department of Environmental Regulation
(DER)

EPA Inorganic and Organic CLP

• U.S. Army Corps of Engineers, Missouri River
Division

• Florida Department of Health and Rehabilitative
Services (FDHRS)

• U.S. Air Force Performance Audit conducted by
MITRE, in support of AFCEE

3517—3201.10 1—47
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1.11.3 Certifications

Law Environmental National Laboratories, Pensacola currently holds

certifications with several states for the various matrices and

parameters. They have also been approved by AFCEE and the U.S,.

Army Corps of Engineers.

1.12 PREVENTIVE MAINTENANCE

Equipment maintenance is the responsibility of the analyst and the

department manager. All repairs and/or modifications are recorded

in bound maintenance logbooks. Daily equipment checks include

visual and/or manual inspections of cooling fans, pumps, indicator

readings, detectors, gas supplies, and other method—specific

inspections. Service schedules are established for performing

routine preventive maintenance on all major equipment. Tables 1—9

through 1—12 list the maintenance required for each instrument.

1.13 FIELD AND LABORATORY PROCEDURES USED TO ASSESS DATA QUALITY
INDICATORS

1.13.1 Formulas

Accuracy — Accuracy is a measure of the bias in a system. Accuracy

is defined as the degree of agreement of a measurement with an

accepted reference or true value. To determine the accuracy of an

analytical method, a sample spiking program will be conducted. The

results of sample spiking will be used to calculate the percent

recovery (%R). The percent recovery is defined as follows:

= X - T 100
K

where: X = analytical result from the spiked sample

3517—3201.10 1—48
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TABLE 1-9

ROUTINE MAINTENANCE SCHEDULE FOR GC
Naval Air Station Fort Worth, Joint Reserve Base, Carswell Field

Fort Worth, Texas

Maintenance Frequency

1. Check carrier gas supply Daily

2. Check head pressure Daily

3. Change septums As needed

4. Change carrier gas filters As needed

5. Check baseline and detector response Quarterly
at highest sensitivity

6. Air dust electronics and main frame Annually

PREPARED/DATE: DRJ 3-6-95

3517-3201.10
CHECKED/DATE: JFO 3-6-95



250 96
TABLE 1-10

ROUTINE MAINTENANCE SCHEDULE FOR GC/MS
Naval Air Station Fort Worth. Joint Reserve Base, Carswell Field

Fort Worth, Texas

Maintenance Frequency

1. System Diaonostics

a. Scan box I/O test Daily
b. Scan box DMA test Daily
c. MS I/O test Daily
d. Filament test Daily
e. RF power test Daily
f. Electromultiplier test Daily
g. Background signal noise test Daily

2. Vacuum/Carrier Flow Check

a. Column headpressure check Daily
b. Vacuum check Daily
c. Replace septum As needed
d. Leak check and tighten fittings As needed

3. Instrument Tune Check

a. BFB/DFTPP tune check Daily
b. PFTBA tuning As needed

4. Calibration Check

a. VOA standards check Daily
b. BNA standards check Daily

Replace inlet liner As needed

5. Clean source As needed

6. Clean quadrupole rods As needed

7. Replace column As needed
(or remove front end)

PREPARED/DATE: DRJ 3-6-95

3517-3201 .10
CHECKED/DATE: JFO 3-6-95
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TABLE 1-11

ROUTINE MAINTENANCE SCHEDULE FOR ICP
Naval Air Station Fort Worth. Joint Reserve Base. Carswell Field

Forth Worth. Texas

MAINTENANCE FREQUENCY

1. Check Argon pressure at tank and at nebulizer. Daily

2. Inspect cooling water supply. Daily

3. Inspect vacuum pump. Daily

a. Oil level
b. Vacuum monochromator gauge

4. Inspect peristaltic pump windings and capillary tubing. Daily

5. Check ICR ignition sequence. Daily

a. Argon to torch
b. Preignition discharge
c. Ignition

6. Disassemble and clean ICP nebulizer, spray chamber and torch Weekly
assembly.

7. Check peak resolution and monochromator stability using Weekly
profile routines and internal Hg lamp.

8. Change pump windings and all capillary tubing to nebulizer. Monthly

9. Change vacuum pump oil. Monthly

PREPARED/DATE: DRJ 3-6-95

351 7-3201.10
CHECKED/DATE: JFO 3-6-95
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TABLE 1-12

ROUTINE MAINTENANCE SCHEDULE FOR AA SPECTROPHOTOMETER
Naval Air Station Fort Worth, Joint Reserve Base, Carswell Field

Fort Worth, Texas

Maintenance

1. Contact cylinders, tube, and platform should be cleaned and checked each day before running
samples. Use cotton swab and methanol for cleaning.

2. Contact cylinders should be checked for cracks and pitting. Tubes should be checked for
pitting, peeling pryolitic coating and burn marks around sample port hole. Any of the above
indicate a worn tube or cylinder.

3. Furnace/spectrometer windows should be checked and cleaned daily.

4. Check coolant level in recirculator and temperature setting daily.

5. Spectroscopy lab should be wet mopped, counters dusted, and exterior of instruments cleaned
on a weekly basis to ensure a dust-free environment.

6. Consult instrument operations manual for further maintenance instructions.

7. All maintenance is to be recorded in the Maintenance Log Book.

8. Argon gas pressure to furnace should be 60 psi. Check regulator to ensure proper pressure.

PREPARED/DATE: DRJ 3-6-95

351 7-320 1 .10
CHECKED/DATE: JFO 3-6-95
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To determine accuracy, surrogate, matrix spike and matrix spike

duplicates (MS/MSD), and internal standards will be analyzed. The

control limits will be based on the mean percent recovery plus or

minus 3 standard deviations of the mean using a population of 20 or

more recovery values.

Precision — Precision is the measure of mutual agreement among

individual measurements of the same property, usually under

prescribed similar conditions. Precision is best expressed in

terms of standard deviation or relative percent difference (RPD)

Precision is assessed through the use of duplicate samples. An RPD

for each component is calculated using the following equation:

RPD= A-B xlOO
(A + B) /2

where:
A = replicate value 1
B = replicate value 2
RPD = relative percent difference

To determine precision, matrix spikes and matrix spike duplicates

will be analyzed. The laboratory established control limits will

be based on a population of ten RPD values. They are calculated by

determining the mean RPD plus three times the standard deviation

for the upper limit and zero as the lower limit.

ComDleteness — Completeness is a measure of the amount of valid

data obtained from a measurement system compared to the amount that

was expected to be obtained under normal conditions. The result is

expressed as a percentage.

Percent completeness = Number of valid measurements laoTotal number of measurements

3517—3201.10 1—53
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The percent completeness for this project is 90 percent.

1.13.2 Control Limits

Control limits for analytical methods are presented in Appendix

A-2. Control limits are developed by the laboratory based on

historical QC data. If historical data are not complete then

control limits are set based on those established by the method.

The limits included in this SAP were established in 1995. These

limits are updated on an annual basis.

1.13.3 Documentation

Complete documentation of all procedures used to generate
laboratory data is required. Laboratory log books on data sheets

must contain all data and calculations associated with each

independent determination. These include such things as operating

parameters, sample weight(s), dilution factor(s), applicable
determinative measurements such as titration values, spectrometer

readings, injection quantities, and standard(s) identity and
concentrations, as well as all calculations related to each final

value reported.

Each laboratory report sheet will be reviewed and initialed by a

second analyst for completeness of data and correctness of all

calculations in the report. All work sheets and raw data including

chromatograms, spectra, etc., associated with every analysis will

be archived at the laboratory for a minimum of five years. This

documentation will be available to LAW on its client upon request.

1.14 CORRECTIVE ACTION

An effective QC program requires rapid and thorough correction of

the QC problems.

3517—3201.10 1—54
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Depending on the nature of the corrective action (CA), it is

classified as one of two types, immediate and long—term. Immediate

corrective actions are activities resulting in reversal of an out—

of—control situation such as the repair of instrumentation that is

working improperly. Long—term corrective actions are the

correction of systematic errors, which may require a series of

events to occur before the system regains compliance. In this

case, analyses are suspended until system compliance is achieved.

Corrective actions associated with field activities are presented

in Appendix A-3.

1.14.1 Response

Many times the source of a nonsystematic problem is obvious to the

analyst and can be corrected immediately. Immediate corrective

action routinely made by field technicians or laboratory analysts

should be documented as normal operating procedures in instrument

log books or personal notebooks. The supervisor and analyst should

compile a list of commonly encountered problems and the appropriate

routine corrective actions (in addition to manufacturer's

troubleshooting guides). The operations manager and QA/QC
coordinator are responsible for approving all corrective actions.

1.14.2 Reestablishment of Control

Corrective action is not complete until the system is returned to

compliance. Continuing monitoring of the system is an important
step in the corrective action procedure. Routine corrective

actions, such as recalibrating the instrument, are incorporated

into the standard operating procedures (SOPS). Major corrective

actions, such as a systems failure, are handled in the following

manner: Once a problem has been defined, the operations manager

and the QA/QC coordinator discuss the problem and jointly take the

following steps:

3517—3201.10 1—55
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1. Determine what specific corrective action is needed

to eliminate the problem and assign responsibility
for investigating, implementing, and documenting
the situation.

2. Set a time schedule for determining the required
action.

3. Assign responsibility and time schedule to
implement the desired action.

4. Establish desired effectiveness of the corrective
action and implement the correction.

5. Verify that the corrective action has corrected the
problem and document all actions taken.

6. Continue to monitor the system for compliance.

1.14.3 Documentation

All QC activities, including QC problems and corrective actions

implemented, must be documented. Historical records assist

laboratory management in identifying long-term corrective actions,

such as personnel training, replacement of instrumentation,

improvement of sampling procedures, etc. Corrective action

documentation associated with field activities are recorded in

field logbooks.

1.15 OUALITY ASSURANCE REPORTS

Laboratory management is informed of QA activities in three ways:

(1) by immediate verbal notification of QA problems, (2) by interim

QA reports, and (3) QA audit reports. The following subsections

discuss the reporting procedures to be followed and report

contents.

1.15.1 Reporting Procedure

A final report containing sample results and QA information is

prepared by the laboratory QA coordinator and submitted to LAW.

The QA results are presented according to the following procedures:

3517—3201.10 1—56
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• An assessment of QC (accuracy, precision, and

completeness)

• Significant QA problems encountered and results of
corrective action taken

• Name and position of the individual preparing the
reports

1.15.2 Report Content

The laboratory has developed reporting procedures and forms in

order to document the sample analysis and QA procedures, including

case narratives, QC tables, and Deficient Incident Reports (DIRs).

Case narratives are included at the beginning of a data report to

give the reviewer an overview of the samples and parameters

analyzed, and identifying flags which are applied to the data to

indicate quality control discrepancies. QC tables and laboratory

limits are included to list the criteria and reporting requirements

which apply to the data. DIRs are also included as part of the

report format as documentation of the corrective actions

implemented by the laboratory.

3517—3201.10 1—57
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2.0 FIELD S}!PLING PLAN

Field tasks to be conducted during this project are explained in

detail in the following sections.

2.1 FIELD OPERATIONS

The base-wide quarterly ground-water monitoring investigation will

involve sampling 70 existing monitoring wells, located at various

locations across the base. Monitoring wells selected for quarterly

sampling are based on LAW's final-revised letter report which lists

the criteria for selecting monitoring wells suitable for sampling.

Refer to Appendix C. These wells are listed on Table 2-1 along

with their associated site. The monitoring locations are presented

in Figure 2-1.

The methods for conducting the field activities are discussed in

the following sections.

2.1.1 Site Reconnaissance. Preparation. and Restoration

A well survey was performed in October 1994 by representatives of

LAW. During the survey, LAW representatives checked the integrity

of the wells and took total depth and static water levels. Site

access was also determined (LAW, 1995)

2.1.2 Equipment Decontamination

The following decontamination procedures will apply to non-

dedicated ground-water bailers. The decontamination steps are as

follows:

1. Hand wash with a solution of Alconox (or
equivalent).

2. Rinse with copious quantities of potable water.

3517-3201.10 2-1



TABLE 2—1

MONITORING WELL SAMPUNG LOCATiONS
250105

Naval Air Station Fort Worth, Joint ReserveBase, Carswell Field
Fort Worth. Texas

SITE NAME/
SMWU #1
$RP #
Landfill 01 POL Tank Farm Various GMIO4—
SWUU 26 SWMU GMl22—
lAP #1 lAP #17 GMIO4—O1M

LFO1—1C ST14—01 GMI22—OIM
LFoi-1D 8114-02 GM122-02M
LFO1-1E 8114-04 GM122-03M
LFOI—IF STI4—W05 GM122—04M

STI4—W06 GM122—05M
811 4—W07 GM122—06M

Landfill 04 S114—W08 GM122—07M

SWMU 22 STI4-W09 GM122—O6M

IRP #4 STI4—W11
LFO4—4A STI4—W13
LFO4-4B STI4—W03 Waste Burial Site
LFO4-40 S114—W15 SWMU#24
LFO4—4E ST14—W16 IRP#1O
LFO4—4F S114—W19 WPO7—i0B

ST14—W20 WPO7—IOC
Sli 4—W21

Landfill 05 311 4—W22
SWMU #23 811 4-W23 Entomology Dry Well
lAP #5 BWMU #63

LFO5—5C IRP#15
LFO5—50 Base Service Station OT15C
L05-5G BSSA

BSSB
MW-5 Unnamed Stream

FOTA 1 MW—? SWMU #64
SWMU 18 MW—8 lAP #16
lAP #11 MW—9 SDI3—O1

FTO8—I1A MW—b SD13—02
FTO8—11B MW—li SDI3—03

MW—12 SD13—05
SD1 3-06

FDTA2 SD13—07
SWMU 19 Building 3340
lAP #12 PSA

Frog-I Northern Area of Base
FTO9-12B East otTaxiway Drive
FTO9—12C Building 3249 PM

13

2nd & Boyston, Building 1628

Open Lot Building 1027 LSA1628—i
Ti T4A LSA1628—2

LSA1 628—3

PREPARED/DATE: DRJ 3—6—95
CHECKED/DATE: $0 3-6-95
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3. Rinse with deionized (Reagent Grade II) water.

4. Spray-rinse with pesticide grade methanol.

5. Spray-rinse with pesticide grade hexane (Entomology
Area only).

6. Air dry.

2.1.3 Waste Handling

All purge water and any other investigation derived wastes (IDW)

will be containerized in clean, Department of Transportation (DOT),

17 H drums. All drums of IDW will be adequately labeled and moved

to a staging area designated by the base. Each drum of IDW will be

marked at the start of waste accumulation with the following

information:

Date upon which accumulation begins
• Site identification
• Monitoring well identification number
• Drum contents (soil, wash, water, etc.)

Upon completion of the field program, a drum log (inventory) will

be prepared that accounts for all drums and wastes generated.

The results of the ground-water analysis will be used to prepare a

manifest for drummed purge water for the shipment of the drums

requiring disposal at a disposal facility.

2.2 ENVIRONMENTAL SAMPLING

Field sampling activities include the collection of ground-water

samples. The collection methods, including sample handling, sample

custody, QC samples, and sample analysis are presented in the

following subsections.

3517-3201.10 2-3
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2.2.1 Procedure for Collection of Sanrnles

This section presents the procedure for collection of samples for

chemical analysis. The parameters to be analyzed at each site are

included in the sampling plan detail and presented in Table l8.:

The following sections present the site-specific sampling
requirements, the sample collection procedures, and the procedures

to be used to maintain sample integrity.

Field instruments will be calibrated as described in Section 2.3.2,

Site conditions and sampling information will be recorded in the

field log books. The site manager will brief the sampling team on

safety, decontamination, and any other sampling protocols
necessary. Each sampling team member will wear the appropriate

level of PPE and safety gear as specified in the health and safety

plan.

2.2.1.1 Ground-Water Samp1in - Ground-water samples will be

obtained using dedicated PVC bailers. Polyethylene rope will be

used to lower the bailer into the well.

The sampling protocol is as follows:

a. Floating Hydrocarbon Measurement - An electronic
interface probe will be used to test f or the
presence of floating product in all existing wells.
The probe will be lowered into the weilbore and if
product is present, its thickness will be recorded.
The presence of floating product will be confirmed
by withdrawing a sample. The probe will be
decontaminated after each use by the protocol
described in Section 2.1.2.

b. Measure Water Level - An electronic water level
indicator will be used to measure the static water
level in the well prior to purging. The water
level probe will be lowered into the wellbore and
the water level will be recorded. The volume of
water in the weilbore and filter pack will be
calculated using the equation found in Figure 2-2.

3517-3201.10 2-4



FIGURE 2-2

PURGE VOLUME CALCULATIONS 250108

I

L
Auger

ID
(inches)

Borehole
Diameter
(inches)

(2r1)

Well
Casing

Diameter

(2r2)

Casing
Volume/
Unear Ft.

(Vc)

Anniiar
*Volume/
Unear Ft.

(Va)

6.25 10.25 2 0.16 1.24

8.25 12.25 4 0.65 1.64

8.25 12.25 6 1.47 1.40 SWL

0

2

.-.-—---- tqp..

GSL

LEGEND:

GSL = Ground surface level
TOC = Top of casing
TD Total depth
SWL = Static water level
V=1 Wellvolume
hi = Thickness of the filter pack
hw Height of the water (TO - SWL)

= Radius of borehole
r2 = Radius of well

= Water table

TABLE FOR CALCULATiNG WELL VOLUMES

evolume (Gal.)/Unea Ft. of annt.dus has been compensated for 30% porosity.

WELL VOLUME CALCULATION USING THE ABOVE TABLE

1) Measure TO and SWL from TOC.

Calculate hw; obtain hi from installation diagram.

3a) If hw < hf (water table within the screen), use:
V = (hw x Vc) + (hw x Va)

3b) It hw> ht (water table above the screen), use:
V = (hw x Vc) + (hi x Va)

EXAMPLE:
TD ofy installed well is 30.58 ft. (TOC)
SWL is 24.25 ft. (TOC)
t is 6.33 ft.
The wsil Is 2-in. PVC
The annulus (balng) Is 8.25 inches
V — (6.33 x .17) + (6.33 x .76)

= 5.9 gallons

hw
DI

hf

3517-0111.03
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Decontamination of the probe will be performed as
described in Section 2.1.2 to minimize the
potential for cross-contamination between wells.

c. Purge Well - The well will be purged until the pH,
specific conductance, and temperature have
stabilized within plus or minus 0.1 pH units, plus
or minus 5 percent, and plus or minus 1 degree
Celsius, respectively. PH, specific conductance,
temperature and turbidity will be measured and
recorded after the removal of each well bore volume
(WBV). If, after three fluid casing volumes have
been removed, the parameters have not been
stabilized, remove WBV until the parameters
stabilize or until a total of six WBV have been
purged. If the well is purged to dryness, and does
not recharge within a reasonable time to permit
three volumes to be removed, record the volume
removed and sample as soon as the water level has
recovered to 80 percent of its static level or 16
hours after completion of purging, whichever occurs
first. The calculation for well volume is
presented in Figure 2-2.

d. Label Sample - Label the sample container as
outlined in Section 2.2.2.2.

e. Collect Sample - Ground-water sampling will be
conducted by using dedicated bailers. The
collection procedure is described below.

After purging the well and allowing for sufficient
recharge, samples for volatile organics will be
collected using the first bailer volume. Lower the
bailer slowly until it contacts the water surface.
Allow the bailer to sink to the desired depth, and
fill. Slowly withdraw the bailer, taking care to
prevent contact of the bailer line with the ground.
Slowly discharge the contents into the appropriate
sample containers. Repeat the process as necessary
to fill each container to the required volume (see
Section 2.2.2.1) . Vials for volatile analysis will
be completely filled, leaving no air space above
the liquid portion (to minimize volatilization).
Check that the septum is toward the sample in the
caps and secure the cap tightly. Semi-volatile
compounds are to be sampled next. Complete the
collection of samples f or all remaining analyses.

f. Measure pH. Temperature and Specific Conductance -
Follow procedures as outlined in Section 2.3.

3517-3201.10 2-6
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g. Custody. Handlin9 and Shipping - Complete the

procedures as outlined in Sections 2.2.2 and 2.2.3.

h. Measure Water Level - Water levels will be measured
and recorded before and after purging.

2.2.2 Sample Handling

The following sections describe the procedures to be used to

containerize, label, identify, ship, and preserve samples.

2.2.2.1 Sample Containers, 2mounts and Preservation - Samples will

be placed in appropriate containers as required by AFCEE (AFCEE,

1993). The amount of sample to be collected and preservation

procedures specified by AFCEE will be followed. These requirements

are specified in Table 2-2.

2.2.2.2 Sample Labels - Field sampling personnel must properly
identify all samples taken in the field with an adhesive sample

label attached to the sample container. The sample label must

contain the site name, field identification number; the date, time,

and location of sample collection; notation of the type of sample

(e.g., ground-water, soil boring, etc.); identification of
preservatives used; any remarks; and the initials of the sampler.

The sample labels will be placed on the bottles so as not to

obscure any QA/QC data, and sample information will be legibly

printed with waterproof ink. Field identification must be

sufficient to allow easy cross-reference with the site logbook.

Clear tape will be placed over the label to prevent removal or

damage.

2.2.2.3 Sample Identification - The existing monitoring well names

will be used to identify the samples collected from each well.

2.2.2.4 Handlinci and Shippipg - The properly labeled and sealed

sample containers will be placed in plastic "Ziploc" type bags and

3517-3201.10 2-7



TABLE 2-2 2501 1 ii
SAMPLE CONTAINERS, AMOUNTS. AND PRESERVATION

GROUND-WATER SAMPLES
Quarterly Sampling Study

Naval Air Station Fort Worth, Joint Reserve Base, Carswell Field
Forth Worth, Texas

PARAMETER (a)
SAMPLE

CONTAINER (b) AMOUNT PRESERVATION
HOLD

TIME (a)

Volatile Organics
(SW 8260)

Five 40 mL G vials Full; no
headspace

HCI to pH < 2;
Cool to 4°C

A: 1 4d

Semi-Volatile Organics
(SW 8270)

Two 1 L AG bottles(c) 7/8 full Cool to 4°C P: 7d
A: 40d

Metals, total
ICP Screen (SW 6010)

One 1 L P bottle(c) 7/8 full HNO3 to pH<2;
Cool to 4°C

A: 6m

Arsenic (SW 7060) One 1 L P bottle (d) 7/8 full HNO3 to pH <2;
Cool to 4°C

A: 6m

Mercury (SW 7471) One 1 L P bottle (d) 7/8 full HNO3 to pH<2;
Cool to 4°C

A: 28d

Selenium (SW 7740) One 1 L P bottle (d) 7/8 full HNO3 to pH<2;
Cool to 4°C

A: 6m

Lead (SW 7421) One 1 L P bottle (d) 7/8 full HNO3 to pH<2;
Cool to 4°C

A: 6m

Pesticides (SW 8080) One 1 L G bottle (c) 7/8 full Cool to 4°C P: 7d
A: 40d

NOTES:

(a) Hold times from date of sampling preparation (P) or analysis (A): d = days; m = months; h = hours
(b) All containers to have Teflon®-lined lids except for vials for volatile organics which will have Teflon®-

lined septa. Container codes: G = glass; AG = amber glass; P = polyethylene
(C) Samples chosen for MS/MSD and/or Laboratory Duplicate require triple the number of containers

indicated
(d) Sample aliquot will be obtained from ICP metals (SW 6010) sample container
(e) Extracts to be analyzed within 40 days of date of extraction

PREPARED/DATE: DRJ 3-6-95

3517-3201.10 CHECKED/DATE: JFO 3-6-95
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sealed. Bagged sample containers will be placed in the bottom of

the cooler. Bagged sample containers will be arranged in such a

manner as to minimize breakage, and will be packed in double-bagged

ice and additional packing material to prevent breakage. Samples

should be packed so as to maintain a temperature of 4 degrees

Celsius during shipment.

Analytical request forms, Figure 2-3, and chain-of-custody
documents (see Section 2.2.3) will be sealed in air-tight plastic

bags and taped to the inside of the cooler lid. The lid of the

container will be taped shut and sealed with custody seals (see

Section 2.2.3). Samples will be shipped directly to the laboratory

by overnight courier on the day they are collected. No samples

will be held more than 24 hours on site, unless special
arrangements are made with the laboratory. The laboratory will be

notified by phone of the sample shipment schedule.

2.2.3 Sample Custody

Documentation of sample custody from the time of collection will be

maintained. Chain-of-custody records will be prepared for each

shipping container. The custody record will be completed, in

triplicate, by the field technician designated as responsible for

sample shipment to the laboratory. The custody record will include

the following information: name of person(s) collecting the

samples, date samples were collected, the sample identification

code (ID), type of sampling conducted (composite/grab), and number

and type of containers used. Figure 2-4 presents an example of a

chain-of-custody record.

Transfer of sample custody shall be indicated by the signatures of

the sampler(s) and the person receiving the samples on the chain-

of-custody record, with date and time noted. Prior to sealing the

shipping container, the original and first copy of the chain-of-

custody record shall be placed in a plastic bag that will be

3517-3201.10 2-9



FIGURE 2-3

REQUEST FOR ANALYSIS FORM

250113

LENL-P

Project #:

Project:

Project Manager:

Project Chemist:

Matrix:

11-3571-3201

NAS Fort Worth

Mr. John O'Brien

Ms. Dianna Johnson

Ground Water

(Sample I.D.)

ANALYTICAL REQUEST

CONTAINER NO. PRESERVATION PARAMETER METHOD

Remarks:

Turn-around Time:

40 mL VOA vial 5 Cool to 4°C;
HCI to pH<2

Volatile Organics SW 8260

1 L amber glass jar 2 Cool to 4°C Semi-Volatile Organics SW 3520/8270

1 L amber glass jar 2 Cool to 4°C Pesticides SW 3520/8080
1 L polyethylene bottle 1 Cool to 4°C;

HNO3 to pH <2
ICP Screen
Arsenic
Lead
Selenium
Mercury

SW 3005/6010
SW 7060

SW 3020/742 1
SW 7740
SW 7470

None

30 days

[Please return a copy of this form with the data package.]

3517-3201.10
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250115
attached to the inside of the shipping container lid. The second

copy remains with the sampler(s). If a courier service is to be

used, the signature of the receiving person will be replaced by the

shipper's airbill number. Receipt at the laboratory shall be

indicated by signature of the laboratory's sample custodian, with

the date and time recorded.

Custody seals will be placed on the shipping containers. Custody

seals will be pre-printed, adhesive-backed seals with security

slots designed to break if disturbed. Sample shipping containers

will be sealed in as many places as necessary to ensure security.

Seals will be signed and dated before use. Upon receipt by the

laboratory, the sample custodian will check and document whether

the custody seals are intact and will also record the cooler

temperature. Additional sample receipt information will be

recorded on the chain of custody and cooler receipt forms as

required.

2.2.4 OC Samples

Quality control (QC) samples are collected and analyzed for the

purpose of assessing the quality of the sampling effort and the

analytical data. QC samples include duplicates of field samples,

equipment blanks, trip blanks, and ambient condition blanks. The

type, description, preparation, collection, and frequency of field

QC samples are discussed in the following section.

Field Sample - The total sample collected at a
specific site location. The field sample may be
divided to provide material for analysis for QC
samples.

OC Samples - Samples analyzed by the laboratory to
assess the quality of the analytical procedures.
QC samples represent approximately 10 percent of
the field samples.

3517-3201.10 2-12
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Field Duplicate Samples - Multiple grab samples,
collected separately, that equally represent a
medium at a given time and location. This is a co-
located sample for volatile organic analyses and
most ground-water samples. One duplicate samples
is required for every 10 field samples collected.

Equipment Blank - Samples consisting of reagent
water collected from a final rinse of sampling
equipment after the decontamination procedure has
been performed. The purpose of equipment blanks is
to determine whether the sampling equipment is
causing cross contamination of samples. One
equipment blank is required per day (per equipment
type)

Trip Blank - Containers of the organic-free reagent
water that are kept with the field sample
containers from the time they leave the laboratory
until the time they are returned to the laboratory.
The purpose of the trip blank is to determine
whether samples are being contaminated during
transit. Trip blanks pertain only to volatile
organic analyses. Only one trip blank is required
per day and that will satisfy trip blank
requirements for all water matrices for volatile
samples shipped in the same cooler.

xnbient Conditions Blank - Containers of organic-
free reagent water opened during sampling at the
site. The purpose of the ambient condition blank
is to determine whether site activities are
contributing to sample contamination. nibient
condition blanks are only required when samples are
being collected downwind of possible VOC sources
such as active runways.

2.3 FIELD MEASUREMENTS

Field measurements will consist of calibration and measurement with

safety monitoring equipment and ground-water pH, temperature,

specific conductivity, and turbidity meters.

2.3.1 Parameters for Field Characterization of Samples

Field measurements must be performed as soon as possible after

sampling in order to get accurate results. These parameters

3517-3201.10 2-13
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include pH, temperature, turbidity, and specific conductivity.
Other field parameters to be collected include measurements of air

vapors during well sampling.

2.3.2 Equipment Calibration

All equipment will be calibrated according to manufacturers

instructions or a generally accepted practice. Calibration of all

instruments will be recorded in the field log book. The following

subsections describe calibration procedures.

Measurement of pH will be performed on site with a
pH meter. The instrument will be field-calibrated
with two buffer solutions at the beginning of each
day's use. Accuracy of the measurement is
maintained by selecting a standard buffer with a pH
close to that of the sample (preferably within
three pH units). The pH of the buffers used will
be dependent upon the pH of the sample, but in each
case will "bracket" the range of measurement. The
stability of the calibration will be verified
through the analysis of one standard periodically
throughout the day as deemed necessary by the site
manager, but at least once every 5 hours.

Temperature and specific conductivity will be
measured with a portable meter. Calibration of the
instrument is periodically performed at the factory
as part of LAW's internal QA program. The
instrument probe will be rinsed with reagent water
between each use and the calibration of the
specific conductivity probe will be checked at the
beginning and middle of each day using a potassium
chloride (KC1) solution with known conductance
values.

The hand held portable organic vapor analyzer (OVA)
with a photoionization detector (PID) is used to
screen the air vapors when the well casing cap is
removed. It will be calibrated daily with a 100
ppm level of isobutylene. The battery power supply
will be recharged each evening prior to the next
day field activities.

The hand held portable organic vapor analyzer (OVA)
will be used to screen the air vapors at the head

3517-3201.10 2-14
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of the augers and in the breathing zone. The OVA
will be calibrated daily with an isobutylene
standard of known concentration. The battery poser
supply will be recharged each evening prior to the
next day drilling operation and instrument use.

The hand held portable atmospheric monitor used to
screen the breathing zone for explosive conditions
and H2S will be calibrated daily as described in the
manufacturer' s manual.

Thrbidity will be measured with a nephelometer
(also known as a turbidimeter). Calibration of the
instrument is periodically performed at the factory
as part of LAW's internal QA program. The
stability of the calibration will be verified
through the analysis of one standard periodically
throughout the day as deemed necessary by the site
manager, but at least once every 5 hours.

2.3.3 Equipment Maintenance

Field equipment is located in a controlled storage room, and must

be returned decontaminated and any malfunctions must be reported to

the site manager. The site manager will initiate any actions

necessary for the repair or replacement of the equipment.

Equipment maintenance logs are kept updated and on file. Battery

powered instruments will have their power supplies checked daily.

Rechargeable instruments will be recharged daily.

2.3.4 Decontamination of Field Instruments

Decontamination of field instruments will depend upon the
instrument. The probes of the pH, temperature, and specific
conductivity meters will be rinsed with reagent grade water before

and after each use, and at the end of each day. The measurement

vial for the turbidity meter will be rinsed out with deionized

water before and after each use. No decontamination is required

for the organic vapor analyzer.

3517-3201.10 2-15
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2.4 FIELD OAIOC PROGRAM

The field quality assurance and quality control program is a team

ef fort and will be monitored by the site manager. The following

text describes the factors that govern field QA/QC procedures.

2.4.1 Control Parameters

Control parameters for field procedures are similar to those

parameters applied to analytical data. These parameters are

monitored through the assessment of data collected for the

evaluation of precision, accuracy, representativeness, and

completeness. Control parameters consist of the following:

• Collection of field QC samples
• Calibration of field equipment
• Decontamination of field equipment
• Collection of field measurements

Record keeping

2.4.2 Control Limits and Corrective Actions

Appendix A-3 presents a summary of quality control procedures and

acceptance criteria for field measurements. Corrective action

requirements are also presented in this table.

2.5 RECORD KEEPING

Pertinent information concerning all aspects of sampling and field

measurements will be recorded in hard-bound field notebooks. The

bound field notebook will have pre-nurnbered pages, and entries will

be made in indelible ink. Environmental conditions will also be

characterized. Each sampling site will be characterized by the

following criteria:

3517-3201.10 2-16
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1. Location of work

2. Weather

3. Rainfall

4. Temperature - minimum and maximum

5. Wind direction

6. Ongoing activities that may influence or disrupt sampling
efforts

7. Accessibility to the sampling locations, e.g., rough
terrain, fallen trees, flooding, etc.

2.6 SITE MANAGEMENT

The AFCEE Team Chief (TC) for the NAS Fort Worth RFI is Capt. Joe

Feaster. Captain Feaster's address and phone nuniber are:

Capt. Joe Feaster
Team Chief (TC)
HQ AFCEE/ERB
8001 Inner Circle Drive
Brooks AFB, Texas 78235-5328
Phone: (210) 536-5275

The NAS Fort Worth Point of Contact (POC) is Mr. Frank Grey.

Mr. Grey's address and phone number are:

Air Force Base Conversion Agency
Chief Environmental Engineer
AFBCA/OL -H
Building 1215
Depot Avenue
NAS Fort Worth, JRB, Carswell Field
Fort Worth, TX 76127
(817) 782-6311

NAS Fort Worth personnel will assist in base cooperation for the

following:

3517-3201.10 2-17
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Personnel identification and vehicle passes

Temporary field office

A water supply for large quantities of potable
water to be used in equipment cleaning, etc.

Rights of easement and access to all Air Force and
private property to perform all required field
investigations

All field personnel will adhere to the procedures as described in

the work plans. The site manager will supervise all field

activities and continually update the AFCEE Team Chief and LAW's

Project Manager of the daily activities. Problems occurring during

field activities requiring deviation from the SAP will be brought

to the attention of the Team Chief for his input into the
resolution of the problem.

3517-3201.10 2-18
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ALAWENGINEERING AND ENVIRONMENTAL SERVICES

INTEROFFICE MEMO

TO: Chuck Smith

FROM: Jim.

DATE: 12/18/95

SUBJECT: Carswell Quarterly Sampling

We have been made aware of agreements the ?ase has with TNR.CC regarding discovery and
reporting of free product in wells. Whenever free product is detected, it is important that we
follow the following procedure:

I. Measure the thickness and remove the free product from the well.

2 Notify Base personnel (Alan Plolo or his designee). They, in turn, must noti TNRCC
within 24 hours. Ei/6t 5mhA.

3. Re-check the well at 24,48, and 72-hour intervals and repeat the procedure, as necessary.

4. Record the results and send them to mc at the conclusion of the event so I can issue a
report to AFCEE.

Thanks, and any questions, pleasek.t me know.
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APPENDIX A-i

LABORATORY ESTABLISEED DETECTION
AND QUANTITATION LIMITS
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LABORATORY — ESTABLISHED DETECTION AND QUAN1TTATION LIMITS
VOLATILE ORGANIC COMPOUNDS 250128

Sampling Analysis Plan
Naval Air Station For Worth. Joint Reserve Base. CarsweII Field

Fort Worth, Texas

LENL—P.nsacola

PARAMETER UNffS MATRIX MDL P01 #

Acetone ugIL Water 2.10 5.0

Benzene u9/L Water 0.20 0.5 * 0.4

Bremodichloromethane ugIL Water 0.15 0.5 0.8

Bromotorm ugIL Water 0.16 1.0 1.2

Bromomethane ug?t Water 0.29 2.0 * 1.1

2—Butanone ugiL Water 4.00 5.0 NE

Carbon disulfide ug/L Water 0.82 1.0 NE

Carbon tebachloride ugh. Water 0.23 0.5 2.1

Chlorobenzene ug/L Water 0.17 0.5 * 0.4

Dibromochloromethane ugh. Water 0.17 0.5 0.5

Chloroethane ugh Water 0.23 2.0 *
1

2—Chioroethyl vinyl ether ugIL Water 2.90 5.0 NE

Chloroform ugh Water 0.20 0.5 0.3

Chloromethane ug/L Water 0.69 2.0 * 1.3

1,1—Dichloroethane ugIL Water 0.19 0.5 0.4

1,2—Dichioroethane ugh Water 0.24 1.0 * 0.6

1,1—Dichloroethene ugh Water 0.21 0.5 1.2

cis—1,2—Dichloroethene ugh Water 0.19 0.5 1.2

trans—12—Dichloroethene ugh. Water 0.17 0.5 0.6

1,2—Dichioropropane ug/L Water 0.17 0.5 * 0.4

cis—1,3—Dichloropropene ug/L Water 0.20 0.5 NE

trans—1,3—Dichloropropene ugh Water 0.17 0.5 NE

Ethylbenzene ugh Water 0.14 0.5 0.6

2—Hexanone ugh Water 0.67 5.0 NE

Methylene chloride uglL Water 1.40 2.0 0.3

4—Methyl—2—pentanone ugJL Water 0.99 5.0 NE

3517—3201.10 (A—1/8260) 1 0F2

DVOI 2495

AFCEE

MQL93

NE

EPA
METHOD

8260

8260

8260

8260

8260

8260

8260

8260

8260

8260

8260

8260

8260

8260

8260

8260

8260

8260

8260

8260

8260

8260

8260

8260

8260
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LABORATORY — ESTABLISHED DETECTION AND QUANTITATION LIMITS
VOLATILE ORGANIC COMPOUNDS 25

Sampling Analysis Plan
Naval Air Station For Worth. Joint Reserve Base. Carswell Field

Fort Worth, Texas

LENL—Pensacola DVO1 2495

PARAMETER EPA
METHOD

UNflS MATRIX MDL POL # AFCEE
MOL 9/93

Styrene 8260 ug/L Water 0.33 0.5 * Q4

1,1,2,2—Tetrachloroethane 8280 ug/L Water 0.23 0.5 0.4

Tetrachloroethene 8260 ug/1 Water 0.16 0.5 1.4

Toluene 8260 ug/t Water 0.16 0.5 1.1

1,1,1—Trichloroethane 8260 ug/L Water 0.21 0.5 0.8

1,1,2—Trichloroethane 8260 ug,1 Water 0.22 1.0 1

Tnchloroethens 8260 ugh Water 0.17 0.5 1

Vinyl acetate 8260 ug/L Water 0.90 5.0 NE

Vinylchlonde 8260 ugIL Water 0.86 2.0 * 1.1

Xylenes (total) 8260 ugh Water 0.43 1.0 1.1

#: This column flags PQL thatexceeds AFCEE MQL.
*: POL exceeds AFCEE MQL.
MDL: Method Detection Limit
PQL: Practical Quantitation Limit.
NE: Not established.
(a) AFCEE MQL increased by 10 per AFCEE auditor

PREPARED/DATE: DRJ 3—27—95
CHECKED/DATE: JFO 3—27—95

3517—3201.10 (A—1/8260) 2 OF 2



LENL-P.nsacola

PARAMETER

Bas./Nsual Exactabl.s:
Acsnaphth.ns

Ac.naphthyiens

Anthrac.n.

B.nz(a)anthrac.ns

B.nzo(b)fluorarth.n.

B.nzo(ghp.rylsne

B.nzo(a)pyrsn.

B.nzyl alcohol

bis(2—Chloro.thoxy)m.than.

bis(2—Chloro.thyl).thsr

bis(2—Chloroisopropyl).th.r

bis(2—.thylhexyl)phthalat.

4—Bromophenyl phenyl .ther

Butyl b.nzyl phthalate

4—Chioroanline

2—Chloronaphthalen.

4—Chlorophenyl piwnyl .th.r

Chrysens

Dib.nz(ah)anthrac.n.

Dib.nzofuran

Di—n —butylphthalat.

1 ,2—Dichlorob.nz.ne

1 ,3—Dichlorobenzen.

1 ,4—Dichlorob.nz.n.

3517—3201.10 (A—i (8270) 1 OF 3

LABORATORY - ESTABLISHED DETECTION AND QUANT1TATION LIMITS
SEMIVOLATLE ORGANIC COMPOUNDS

Sampling and Armlysis Pien
Naval A Stion Fort Worth. Joint Reserve Base, Carewell Field

Forth Worth. T.xas

250130

OVO1245

EPA
METHOD

UNITS MATRIX MDL POL AFCEE
# MQL 9/93

8270
8270

ugh.
mg/Kg

Water
Soil —

0.4 10
0.33

10
0.7

8270
8270

ugh.
mg/Kg

Water
Soil —

0.31 10
0.33

10
0.7

8270
8270

ug/L
mg/Kg

Water
Soil —

0.95 10
0.33

10
0.7

8270
8270

ugh.
mg/Kg

Water
Soil —

1.1 10
0.33

10
0.7

8270
8270

ug,1.
mg/Kg

Water
Soil —

0.72 10
0.33

10
0.7

8270
8270

ugIL
mg/Kg

Water
Soil —

3.0 10
0.33

10
0.7

8270
8270

ug/L
mg/Kg

Water
Soil —

0.7 10
0.33

10
0.7

8270
8270

ug/L
mg/Kg

Water
Soil —

6 20
0.66

20
1.3

8270
8270

ug/L
mg/Kg

Water
Soil

1 10
0.33

10
0.7

8270
8270

ught
mg/Kg

Water
Soil —

2.1 10
0.33

10
0.7

8270
8270

ug/L
mg/Kg

Water
Soil —

2.2 10
0.33

10
0.7

8270
8270

ugh.
mg/Kg

Water
Soil —

3.4 10
0.33

10
0.7

8270
8270

ug/L
mg/Kg

Water
Soil —

1.1 10
0.33

10
0.7

8270
8270

ug/L
mg/Kg

Water
Soil —

0.82 10
0.33

10
0.7

8270
8270

ug&
mg/Kg

Water
Soil —

6.8 20
0.66

20
1.3

8270
8270

ugh
mg/Kg

Water
Soil —

1.4 10
0.33

10
0.7

8270
8270

ug/L
mg/Kg

Water
Soil —

1.4 10
0.33

10
0.7

8270
8270

ugh.
mg/Kg

Water
Soil —

0.34 10
0.33

10
0.7

8270
8270

ugh
mg/Kg

Water
Soil —

0.88 10
0.33

10
0.7

8270
8270

ugh.
mg/Kg

Water
Soil —

0.82 10
0.33

10
0.7

8270
8270

ugh
mg/Kg

Water
Soil —

0.52 10
0.33

10
0.7

8270
8270

ugh.
mg/Kg

Water
Soil —

1 10
0.33

10
0.7

8270
8270

ug/L
mg/Kg

Water
Soil —

2.2 10
0.33

10
0.7

8270
8270

ugh.
mg/Kg

Water
Soil —

1.6 10
0.33

10
0.7



LENL—P.nsacola

PARAMETER

— 3.3'—Dichlorob.nzldins

Di.thyl phthalate

Dimsthyl phthalate

2,4—Diniotolu.n.

2,6—Dinifrotoluene

- - Di—n—octyl phthalat.

Fluoranthen.

Eluor.n.

H.xachlorob.nz.n.

H.xachlccobutadiin.

Hexachlorocyclop.ntadii

H.xachloro.than.

Ind.no(1 ,2,3—ccpyr.n.

— Isophorone

2-Methylnaphthalene

Naphthalene

2—Nitroaniline

3-Nil7oanilrne

4—Nitroanilme

Nitrob.nz.n.

n —Nitrosodiph.nyiamin.

n—Nitrnsodinpropylamin.

Phenanthrene

3517—3201.10 (A—i (8270) 20F3

LABORATORY - ESTABLISHED DETEC11ON AND OUANTITA11ON LIMITS
SEMIVOLATLE ORGANIC COMPOUNDS

Sampling and Analysis Plan
Naval Ak Stion Fort Worth, Joint R.s.v. Baa.. Carawell Field

Forth Worth, T.xas

250131

DVO1 2495

EPA
METHOD

UNITS MATRIX MDL POL AFCEE
# MOL 9/93

8270
8270

ugit.
mg/Kg

Water
Soil —

7.3 20
0.66

20
1.3

8270
8270

ug/L
mg/Kg

Water
Soil —

1.2 10
0.33

10
0.7

8270
8270

ug/L
mg/Kg

Water
Soil —

0.95 10
0.33

10
0.7

8270
8270

ugIt
mg/Kg

Water
Soil —

1.9 10
0.33

10
0.7

8270
8270

ug/L
mg/Kg

Water
Soil —

1.9 10
0.33

10
0.7

8270
8270

ugh
mg/Kg

Water
Soil —

0.69 10
0.33

10
0.7

8270
8270

ug/L
mg/Kg

Water
Soil —

0.25 10
0.33

10
0.7

8270
8270

ug/1.
mg/Kg

Water
Soil —

0.21 10
0.33

10
0.7

8270
8270

ugh
mg/Kg

Water
Soil —

2.1 10
0.33

10
0.7

8270
8270

ugh
mg/Kg

Water
Soil —

3 10
0.33

10
0.7

8270
8270

ug/t.
mg/Kg

Water
Soil —

10 10
0.33

10
0.7

8270
8270

ugh
mg/Kg

Water
Soil —

2.3 10
0.33

10
0.7

8270
8270

ug/L
mg/Kg

Water
Soil —

1.3 10
0.33

10
0.7

8270
8270

ugh
mg/Kg

Water
Soil —

1.2 10
0.33

10
0.7

8270
8270

ug/L
mg/Kg

Water
Soil —

1.2 10
0.33

10
0.7

8270
8270

ugh
mg/Kg

Water
Soil —

0.37 10
0.33

10
0.7

8270
8270

ugh..
mg/Kg

Water
Soil —

1.9 50
1.65

50
3.3

8270
8270

ugh
mg/Kg

Water
Soil —

1.9 50
1.65

50
3.3

8270
8270

ug/L
mg/Kg

Water
Soil —

1.8 50
1.65

50
3.3

8270
8270

ugh
mg/Kg

Water
Soil —

1.6 10
0.33

10
0.7

8270
8270

ugt
mg/Kg

Water
Soil —

2.8 10
0.33

10
0.7

8270
8270

ugh..
mg/Kg

Water
Soil —

2.7 10
0.33

10
0.7

8270
8270

ugh.
mg/Kg

Water
Soil —

0.59 10
0.33

10
0.7



I ,2,4—Trichlorob.nxan.

Acid:
B.nzoic acid

4—Chloro—3—m.thylph.nol

2—Chiorophenol

2,4—Dichiorophenol

2,4—Dim.thylplwnol

4,6—Dinifro—2—m.thylphenol

2,4—Dinifroph.nol

2—Methylphenol

4—M.thylph.nol

2—Nitroph.nol

4—Nitroph.nol

—- P.ntachlorophsnol

Phenol

2,4,5—Trichloroph.nol

2,4,6 —Trichlorophenol

#: This column flags POL that exceeds AFCEE MDL.
*: POL sxcs.ds AFCEE MDL.
MDL: Method Detection Limit.
POL: Practical Ouantitation Limit.

PREPARED/DATE: DRJ 3—27—95
CHECKED/DATE: JFO 3—27—95

3517—3201.10 (A—i (8270) 30F3

LENL—P.nsacol.

PARAMETER

LABORATORY - ESTABLISHED DETECTION AND QUANT1TA11ON LIMITS
SEMIVOLATILE ORGANIC COMPOUNDS

SamplingandAnalysisPn
Naval Air Station Fort Worth, Joint R.s.rv. Base. Ca,swell Field

Forth Worth, Texas

Fyrin.

250132

DVO1 2495

EPA
METHOD

UNITS MATRIX MDL POL AFCEE
# MDL 9/93

8270
8270

ug/L
mg/Kg

Water
Soil —

0.53 10
0.33

10
0.7

8270
8270

ug/L
mg/Kg

Water
Soil —

1.9 10
0.33

10
0.7

•

8270
8270

ugh.
mg/Kg

Water
Soil —

33 50
1.6

50
1.6

8270
8270

ugh
mg/Kg

Water
Soil —

1.4 10
0.33

20
1.3

8270
8270

ugh

mg/Kg
Water
Soil —

1.8 10
0.33

10
0.3

8270
8270

ugh
mg/Kg

Water

Soil —

3 10
0.33

10
0.3

8270
8270

ugh
mg/Kg

Water

Soil —

1.7 10

0.33

10
0.3

8270

8270
ugh.

mg/Kg
Water

Soil —

2.0 50
1.65

50
3.3

8270
8270

ugh.
mg/Kg

Water
Soil —

20 50
1.65

50
3.3

8270
8270

ug/L
mg/Kg

Water
Soil —

2 10
0.33

10
0.3

8270
8270

ug/L
mg/Kg

Water
Soil —

2.1 10
0.33

10
0.3

8270
8270

ug/L
mg/Kg

Water
Soil —

1.9 10
0.33

10
0.3

8270
8270

ug/L
mg/Kg

Water
Soil —

20 50
1.6

50
1.6

8270
8270

ugh.
mg/Kg

Water
Soil —

2.9 30
1.0

50
3.3

8270
8270

ugh.
mg/Kg

Water
Soil —

2.4 10
0.33

10
0.3

8270
8270

ug/t
mg/Kg

Water
Soil —

1.7 20
0.66

50
3.3

8270
8270

ug/L
mg/Kg

Water
Soil —

1.5 10
0.33

10
0.3



LABORATORY — ESTABLISHED DETECTION AND QUANTITATION LIMITS
ORGANOCHLORINE PESTICIDES & PCBs

Sampling and Analysis Plan
Naval Air Station fort Worth, Joint Reserve Base. Carswell Field

Fort Worth. Texas

DVO1 2495

PARAMETER EPA UNffS MATRIX MDL PCI AFCEE
METHOD MCI 9/93

Aldnn 8080 ug/L Water 0.009 0.04 0.04
8080 mg/Kg Soil — 0.001 0;003

alpha—BHC 8080 ug/L Water 0.004 0.03 0.03
8080 mg/Kg Soil — 0.001 0.002

beta— BHC 8080 Ug)L Water 0.011 0.05 0.06
8080 mg/Kg Soil — 0.002 0.004

delta—BHC 8080 ug/L Water 0.002 0.05 0.09
8080 mg/Kg Soil — 0.002 0.006

gamma— BHC (Linden.) 8080 ug/t. Water 0.004 0.04 0.04
8080 mg/Kg Soil — 0.001 0.003

Chlordane(technicai) 8080 ugfi.. Water 0.078 0.5 * 0.14
8080 mg/Kg Soil — 0.017 * 0.009

alpha—Chlordane 8080 ug/L Water 0.013 0.05 NE
8080 mg/Kg Soil — 0.002 NE

gamma—Chlordane 8080 ug/L Water 0.006 0.05 NE
8080 mg/Kg Soil — 0.002 NE

44—DOD 8080 ug/t. Water 0.006 0.1 0.11
8080 mg/Kg Soil — 0.003 0.007

44'—DDE 8080 ug/L Water 0.011 0.04 0.04
8080 mg/Kg Soil — 0.001 0.003

4,4'—DDT 8080 ug/1 Water 0.041 0.1 0.12
8080 mg/Kg Soil — 0.003 0.008

Dieldrin 8080 ug)t Water 0.01 0.02 0.02
8080 mg/Kg Soil — 0.0007 0.01

Endosulfan I 8080 uglt. Water 0.009 0.05 0.14
8080 mg/Kg Soil — 0.002 0.009

Endosutfan Il 8080 ug/L Water 0.018 0.04 0.04
8080 mg/Kg Soil — 0.001 0.003

Endosultan sulfate 8080 ug/L Water 0.015 0.1 0.66
8080 mg/Kg Soil — 0.003 0.04

Endnn 8080 u911 Water 0.015 0.06 0.06
8080 mg/Kg Soil — 0.002 0.004

EndrinAldehyde 8080 ugh. Water 0.047 0.1 0.23
8080 mg/Kg Soil — 0.003 0.02

Heptachlor 8080 ug/L Water 0.006 0,03 0.03
8080 mg/Kg Soil — 0.001 0.002

Heptachlor epoxide 8080 ug/L Water 0.008 0.05 0.83
8080 mg/Kg Soil — 0.002 0.06

Methoxychlor 8080 ugft. Water 0.03 0.5 1.76
8080 mg/Kg Soil — 0.017 0.10

Toxaphene 8080 ugIL Water 0.988 2.0 2.4
8080 mg/Kg Soil 0.066 0.20

3517—3201.10(A—1/8080) 1 of 2



LABORATORY — ESTABLISHED DETECTION AND QUANTITATION LIMITS
ORGANOCHLORINE PESTICIDES & PCBs

Sampling and Analysis Plan
Naval Air Station fort Worth, Joint Reserve Base, Carswell Field

Fort Worth, Texas

LENL —Pensacola DVO1 2495

PARAMETER EPA
METHOD

UNflS MATRIX MDL POL # AFCEE
MDL 9/93

PCB—1016 8080
8080

ugh
mg/Kg

Water
Soil

0.178
—

1.0
0.033

1.0
1.0

PCB—1221 8080
8080

ug(L
mg/Kg

Water
Soil

0.257
—

1.0
0.033

1.0
1.0

PCB—1232 8080
8080

ug/L
mg/Kg

Water
Soil

0.168
—

1.0
0.033

1.0
1.0 .

PCB—1242 8080
8080

ug/L
mg/Kg

Water
Soil

0.385
—

1.0
0.033

1.0
1.0

PCB—1248 8080
8060

ugh
mg/Kg

Water
Soil

0.224
—

1.0
0.033

1.0
1.0

PCB—1254 8080
8080

ugh
mg/Kg

Water
Soil

0.384
—

1.0
0.033

1.0
1.0

PCB—1260 8080
8080

ugh
mg/Kg

Water
Soil

0.222
—

1.0
0.033

1.0
1.0

#: This column Ilags POL that exceeds AFCEE MDL.
*: PQL exceeds AFCEE MDL.
MDL: Method Detection Limit
POL: Practical Quantitation Limit.

PREPARED/DATE: DRJ 3—27—95
CHECKED/DATE: JFO 3—27—95

3517—3201.10(A—1/8080) 2 of 2



3517—3201.10(A—1/6010) 1 012

PARAMETER

LABORATORY—ESTABLISHED DETECTION UMITS
Inorganic Analytes

Sampling and Analysis Plan
Naval Air Station Fort Worth, Joint Reserve Base, Carswell Field

Fort Worth, Texas

250135

UNITS MATRIX IDL P01 #

Aluminum

Antimony

Arsenic

Barium

Beryflium

Cadmium

Calcium

Chromium

Cobalt

Copper

Iron

Lead

Magnesium

Manganese

Mohjbdenum

Nickel

Potassium

Selenium

Silver

Sodium

Thallium

Vanadium

Zinc

EPA
METHOD

DVOI 2495
AFCEE

MGI 9/93-

6010
6010

mg/I
mg/Kg

Water
Soil

0.045
4.5

0.5
50

0.5
50

6010
6010

mg/I
mg/Kg

Water
Soil

0.022
2.2

0.25
25

0.4
40

6010
6010

mg/I
mg/Kg

Water
Soil

0.024
2.4

0.5
50

0.6
60

6010
6010

mg/I
mg/Kg

Water
Soil

0.014
1.4

0.02
2.0

0.02
2.0

6010
6010

mg/I
mg/Kg

Water
Soil

0.002
0.2

0.003
0.3

0.003
0.3

6010
6010

mg/I
mg/Kg

Water
Soil

0.003
0.3

0.01
1.0

0.04
4.0

6010
6010

mg/I
mg/Kg

Water
Soil

0.069
6.9

0.1
10

0.1
10

6010
6010

mg/L
mg/Kg

Water
Soil

0.009
0.9

0.05
5.0

0.07
7.0

6010
6010

mg/L
mg/Kg

Water
Soil

0.009
0.9

0.05
5.0

0.07
7.0

6010
6010

mg/I
mg/Kg

Water
Soil

0.004
0.4

0.05
5.0

0.06
6.0

6010
6010

mg/I
mg/Kg

Water
Soil

0.026
2.6

0.05
5.0

0.07
7.0

6010
6010

mg/I
mg/Kg

Water
Soil

0.018
1.8

0.12
12

0.5
50

6010
6010

mg/I
mg/Kg

Water
Soil

0.071
7.1

0.25
25

0.3
30

6010
6010

mg/I
mg/Kg

Water
Soil

0.007
0.7

0.01
1.0

0.02
2.0

6010
6010

mg/I
mg/Kg

Water
Soil

0.015
1.5

0.05
5.0

0.08
8.0

6010
6010

mg/I..
mg/Kg

Water
Soil

0.011
1.1

0.05
5.0

0.15
15

6010
6010

mg/I
mg/Kg

Water
Soil

0.226
22.6

0.6
60

5.0
500

6010
6010

n,g/L
mg/Kg

Water
Soil

0.066
6.6

0.5
50

0.8
80

6010
6010

mg/I
mg/Kg

Water
Soil

0.006
0.6

0.05
5.0

0.07
7.0

6010
6010

mg/I
mg/Kg

Water
Soil

0.226
22.6

025
25

0.3
30

6010
5010

rng/L
mg/Kg

Water
Soil

0.047
4.7

0.25
25

0.4
40

6010
6010

mg/I
mg/Kg

Water
Soil

0.006
0.6

0.05
5.0

0.08
8.0

6010
6010

mg/I
mg/Kg

Water
Soil

0.006
0.6

0.01
1.0

0.02
2.0



LABORATORY—ESTABLISHED DETECTION LIMITS
Inorganic Analytes 250136Sampling and Analysis Plan

Naval Air Station Fort Worth. Joint Reserve Base, Carswell Field
Fort Worth, Texas

PARAMETER EPA
METHOD

UNITS MATRIX IDL POL #
OVal 2495

AFCEE
MOL 9/93

Antimony 7041
7041

mg/L
mg/Kg

Water
Soil

0.001
0.1

0.005
0.5

0.005
0.5

Arsenic 7050
7060

mgIL
mg/Kg

Water
Soil

0.001
0.1

0.005
0.5

0.005
0.5

HexavalentChromium 7196
7196

mg/L
mg/Kg

Water
Soil

0.007
0.7

0.02
2.0

—
—

Lead 7421
7421

mg/I.
mg/Kg

Water
Soil

0.001
0.1

0.005
0.5

0.005
0.5

Mercury 7470
7471

mg/L
mg/Kg

Water
Soil

0.0001
0.01

0.0005
0.05

0.001
0.1

Selenium 7740
7740

mg/I..
n,g/Kg

Water
Soil

0.001
0.1

0.005
0.5

0.005
0.5

Cadmium 7131
7131

mg/I.
mg/Kg

Water
Soil

0.0003
0.03

0.001
0.1

0.001
0.1

Thallium 7841
7841

mg/I..
mg/Kg

Water
Soil

0.001
0.1

0.002 *
0.2 *

0.001
0.1

Cyanide 9010
9010

mg/I.
mg/Kg

Water
Soil

0.001
0.1

0.01
1.0

0.02
1.0

GFM analytes may be analyzed by SWSO1 0 (ICP) it the concentration is greater
than 5 times the ICP POL.

#: This column flags IDL that exceeds AFCEE MOL.
*: POL exceeds AFCEE MDL.
IDL: Instrument Detection Limit

— POL: Practicei Quantitation Limit
MDL: Maximum Allowable Duantitation Limit

PREPARED/DATE: DRJ 3—27—95
CHECKED/DATE: JFO 3—27—95

3517—3201.10(A—1/6010) 2 of 2
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APPENDIX A-2

CONTROL LIMITS FOR MATRIX SPIKES,
MATRIX SPIKE DUPLICATES, LABORATORY CONTROL SAMPLES

AND SURROGATE SPIKES



CONTROL LIMITS FOR MATRIX SPIKES. MATRIX SPIKE DIJPUCATES. LABORATORY
CONTROL SAMPLES. AND SURROGATE SPIKES 250138Volatile Orgalucs

Sampling and Analysis Plan
Naval A Station Fort Worth. Joint R.serv. Baa. Cavsw.ll Field

Fort Worth. Texas

LENL—P.nsacola DVO1 2495

MS/MSD MSIMSD MS/MSD LCS LCS

EPA PARAMETER # MATRIX UNITS SPIKE CONC. ACCURACY PRECISION SPIKE CONC. ACCURACY

METHOD LOW % REC MAX. RPD LOW % REC

8260 Acetone Wat.r ugh. NO NA NA 10 34—221

8260 B.nz.n. Water ugh 10 68—124 40 10 68—124

8250 Bromodichlorom.thane Water ugh. NS NA NA 10 68—124

8260 Bromoform Water ugIL NS NA NA 10 71—131

8260 Bromom.than. Water ugh. NS NA NA 10 67—124

8260 2—Butanon. Water ugh NS NA NA 10 35—207

8260 Carbon disultcie Water ugh NS NA NA 10 63—133

8260 Carbon t.achIoride Water ughL NS NA NA 10 62—109

8260 Chlorob.nzan. Water ugh. 10 73—127 40 10 73—127

8260 Dibromochlorom.than. Water ugh. 10 64—120 40 10 64—120

8250 Chloro.than. Water ugh.. MS NA NA 10 71—116

8260 2—Chloroethylvlnyl ether Water ugh NS NA NA 10 D —192

8260 Chloroform Water ugh 10 63—117 40 10 63—117

8260 Chloromethane Water uglL NS NA NA 10 65—121

8260 1,1—Dichloro.than. Water ug/L NS NA NA 10 74—125

8260 1,2—Dichloro.thane Water ugIL NS NA NA 10 71—124

8260 1i—Dichloro.th.ne Water ug/L 10 69—122 40 10 69—122

8260 cis—1,2—Dichloroethene Water ugh. MS NA NA 10 71—131

8260 trans—1,2—Dichloro.thene Water Ugh. NS NA NA 10 69—120

8260 1,2—Dichloropropan. Water ugh NS NA NA 10 70—126

8260 cia—i ,3—Dichloropropene Water ugh. NS NA NA 10 53—149

8260 trans—1.3—Dichloropropene Water ugiL NS NA NA 10 48—158

8260 Ethylbenz.n. Water ughL 10 72—125 40 10 72—125

8260 2—Hexanon. Water ugIt MS NA NA 10 57—156

8260 Methyl.n.chlorid. Water ugh MS NA NA 10 67—124

8260 4—M.thyl—2—p.ntanon. Water ughL NS NA NA 10 67—148

8260 Styy.n. Water ugh NS NA NA 10 72—123

8260 1,1 ,2,2—T.trachloro.thans Water Ugh. MS NA NA 10 73—118

8260 Tetrachloroeth.o. Water ugh 10 66—116 40 10 66—116

8250 Toluene Water ughL 10 73—122 40 10 73—122

8260 1,1,1—Trichloroethane Water ugIL 10 69—127 40 10 69—127

8260 1,1,2—Trichloro.thane Water ugh MS NA NA 10 78—135

8260 Trichloroethene Water ugh 10 76—117 40 10 76—117

3517—3201.10 (A—1/8260_PA) 1 OF 2



CONTROL LIMITS FOR MATRIX SPIKES, MATRIX SPIKE DUPUCATES. LABORATORY
CONTROL SAMPLES, AND SURROGATE SPIKES 250139VoIat8. Organics

Sampling and Analysis Plan
Naval Al Station Fort Worth, Joint Reserve Base, CarsweII Field

FortWorth, Texas

LENL—P.nsacola DVOI 2495

EPA
METHOD

PARAMETER # MATRIX UNITS
MS/MSD

SPIKE CONC.
LOW

MS/MSD
ACCURACY

% REC

MS/MSD
PRECISION
MAX. RPD

LCS
SPIKE CONC.

LOW

LCS
ACCURACY

% REC

8260 Vinyl acetate Water ugit NS NA NA 10 3—175

8260 Vinyl chloride Water ug/L NS NA NA 10 69—127

8260 Xylen.s (total) Water ug/L NS NA NA 30 71—123

SURROGATES

8260 1,2—Dichloro.than.—d4 Water ugA.. 10 76—114

8260 Tolu.ne—d8 Water ugil. 10 88—110

8260 Bromofluorobenz.ne Water ugIL 10 86—115

NA: Not applicable.
NE: Not established.
NS: Not spiked.
#: Column to be used to flag analyt.s not in 5/91 and 9/93 AFCEE handbooks.
a: Analyt. not in 5/91 AFCEE handbook.
b: Analyte not in 9/93 AFCEE handbook.

PREPARED/DATE: DRJ 3—27—95
CHECKED/DATE: .JFO 3— 27—95

3517—3201.10 (A—1/8260_PA) 2 OF 2



3517—3201.10 (A—I/8270 PA) 1 013

CONTROL LIMITS FOR MATRIX SPIKES, MATRIX SPIKE DUPLICATES, LABORATORY
CONTROL SAILES. AND SURROGATE SPIKES

SEUIVOLATILE ORGANIC COMPOUNDS
Sampling and Analysis Plan

Naval Air Station Fort Worth, JoInt R.serv. Bee.. Carsw.II Fluid
Foith Worth, Texas

LENL—P.sacoils ovotosas
MS/MSD MS/MSD MS/MSD LCS LCS

EPA PARAIETER # MATRIX UNITS SPIKE CONC. ACCURACY PRECISION SPIKE CONC. ACCURACY
EThOO LOW % REC MAX. RPD LOW % REC

250140

Base/Neutral Fjdra01ablas
8270 AcsnspPtthene
6270

Wat.r
SoIl

ugh.
mg/Kg

100
3.3

47—136
47—135

40
41)

50
1.65

47—136
47—135

8270 Aairuepl*hylens
6270

Water
Soil

right
mg/Kg

NS
NS

NA
NA

NA
NA

50
1.65

59—135
33—144

8270 As4Pw*cens
8270

Water
SoIl

ug/L
mg/Kg

NS
NS

NA
NA

NA
NA

50
1.65

43—133
40—127

6270 B.nzs)anthracene
6270

Wal.r
SoIl

ug/L
mg/Kg

100
3,3

48—139
43—136

40
40

50
1.65

46—139
43—136

1270 B.nzo(b)Iluorarthsns
8270

Waler
Soil

ugh.
mg/Kg

NS
NS

NA
NA

NA
NA

50
1.65

24—159
24—153

6270 Benzo(kflluoranth.n.
6270

b Waler
SoIl

ug/L
mg/Kg

NS
NS

NA
NA

NA
NA

50
1.65

11—162
11—162

8210 Benzo(ghOp.iyI.ne
8270

Water
Soil

ug/L
mg/Kg

NS
NS

NA
NA

NA
NA

50
1.65

2-158
0—154

8270 Benzo(a)pyrsns
8270

Water
Soil

ug/L
mg/Kg

100
3.3

17—156
17—152

40
40

50
1.65

17—156
17—152

8270 B.nzyl alcohol
8270

Waler
Soil

ug/L
mg/Kg

NS
NS

NA
NA

NA
NA

50
1.65

0—229
D—118

8270 bIs(2-ChIoroethoxy)methrae
6270

Water
Soil

ug/L
mg/Kg

100
3,3

33-154
33—154

40
40

50
1.65

33-154
33—154

8270 bis(2—Chlorthyether
8270

Waler
SoIl

ugh.
mg/Kg

NS
NS

NA
NA

NA
NA

50
1.65

12—140
12—145

8270 ble(2—Chlorolsoprcpyether
8270

Water
Soil

rig/I.
mg/Kg

NS
NS

NA
NA

NA
NA

50
1.85

36-166
36—160

8270 bls(2—.thyl rxyphthala
8270

Water
Soil

ug/I.
mg/Kg

NS
NS

NA
NA

NA
NA

50
1.85

29—158
49—158

6270 4—Brornophenylphinyl ether
8270

Water
Soil

rag/I.
mg/Kg

NS
NS

NA
NA

NA
NA

50
1.65

53—127
60—127

S2l0Bulytbenzylphthalste
8270

Water
Soil

ug/t.
mg/Kg

100
3.3

36—152
54—143

40
40

50
1.65

36—152
54—143

8270 4—Chloroanilin.
8270

Waler
Soil

ug/L
mg/Kg

NS
NS

NA
NA

NA
NA

50
1.85

0—189
0—134

8270 2—Chioronaphthalene
8270

Water
SoIl

ug/L
mg/Kg

NS
NS

NA
NA

NA
NA

50
1.85

60—118
60—115

82704—Chlorophenylph.rylelher
8270

Water
Soil

ug/L
mg/Kg

MS
NS

NA
NA

NA
NA

50
1.65

49—134
48—133

8270 Chryaene
8270

Waler
Soil

ug/L
mg/Kg

NS
NS

NA
NA

NA
NA

50
1.65

52—138
38—146

8270 Dbenza,P4anlhracene
8270

Waler
Soil

ug/L
mg/Kg

NS
NS

NA
NA

NA
NA

50
1.65

0—194
0—166

8270 Dbenzoluran
8270

Waler
Soil

ug/L
mg/Kg

NS
MS

NA
NA

NA
NA

50
1.65

27—127
0—142

8270 Dl—n—bulyhthalate
8270

Water
Soil

ug/L
mg/Kg

NS
NS

NA
NA

NA
NA

50
1.65

37—118
43—118

8270 1,2—Dichloroberz.ne
8270

Water
Soil

ug/L
mg/Kg

NS
NS

NA
NA

NA
NA

50
1.65

32—124
32—126

8270 1,3—Dichlorob.nzens
8270

Water
Soil

rag/I..

mg/Kg
MS
NS

NA
NA

NA
NA

50
1.65

10—138
0—132

8270 1.4—Dlchlorob.nzene
8270

Waler
Soil

ug/L
mg/Kg

100
3.3

20—124
20—124

40
40

50
1.65

20—124
20—124

8270 33'—Dlcfllombenztdne
8270

Waler
Soil

ug/L
mg/Kg

NS
MS

NA
NA

NA
NA

50
1.65

0 —262
0 —262

O2700lethylphthaIate
8270

Water
SaIl

rig/I.
mg/Kg

NS
NS

NA
NA

NA
NA

50
1.65

41—114
36—114

6270 DI,nslhytphlhslate
6270

Water
Soil

ug/L
mg/Kg

NS
NS

NA
NA

NA
NA

50
1.65

48—112
33—112

8270 2,4—DIntrololuens
8270

Waler
Soil

ug/L
mg/Kg

100
3.3

44—135
47—129

40
40

50
1.85

44—135
47—129



CONTROL LIMITS FOR MATRiX SPIKES. MATRIX SPIKE DUPUCATES. LABORATORY
CONTROL $AkFLES. AND SURROGATE SPIKES

SEUIVOLATIII ORGANIC COMPOUNDS
Sampling and Analysis Plan

Naval Air Station Fort Worth, Joint R.s.rv. Base, Carawell Field
Forth Worth, Taxaa

LENL—Pra.coIa DVOI 0695
MS/MSD MS/MSO MS/MSD LCS LCS

EPA PARAA€IER # MATRIX UNITS SPIKE CONC. ACCURACY PRECISION SPIKE CONC. ACCURACY
PETHOD LOW % REC MAX. RPD LOW % FC

8270 2,6—Dlnltrotdu.n. Water ug/L NS NA NA 50 50—135
8270 SoIl mg/Kg NS NA NA 1.65 51—132

8270 Dl-.n—edylphthalate Waler ug/L NS NA NA 50 4—146
8270 Soil mg/Kg NS NA NA 1.65 4—146

8270 Fluorarth.n. Water ug/1 NS NA NA 50 48—137
8270 Soil mg/Kg NS NA NA 1.85 41—138

8270 Fluoran. Waler ug/L NS NA NA 50 64—121
8270 Soil mg/Kg NS NA NA 1.65 59—121

8270 Heeathiorob.nzsn. Water ug/L 100 34—152 40 50 34—152
8270 SoP mg/Kg 3.3 42—144 40 1.85 42—144

8270 Hsxachlorcb4.dlen. Water ug/L NS NA NA 50 33—116
8270 Sot mg/Kg NS NA NA 1.66 24—116

8270 H.zadriorocyclop.niodl.n. W.ter ug/L NS NA NA 50 0—135
8270 SoIl mg/Kg NS NA NA 1.65 0—121

8270 Haxadiioro.than. Water ug/L NS NA NA 50 40—113
8270 Soil mg/Kg NS NA NA 1.65 40—113

8270 lnd.no(1,2.3—cd)pyren. Watar ugfL NS NA NA 50 0—171
8270 Soil mg/Kg NS NA NA 1.65 3—153

8270 Isophoione Water ug/L NS NA NA 50 36—132
6270 Soil mg/Kg NS NA NA 1.65 21—134

8270 2—Malhylnaphthalans Waler ug/L NS NA NA 50 0—163
8270 Soil mg/Kg NS NA NA 1.65 0—146

8270 Naphthal.ne Walor ug/L 100 42—128 40 50 42—128
8270 Soil mg/Kg 3.3 33—127 40 1.65 33—127

8270 2—Nftrowriline Water ug/L NS NA NA 100 0—194
8270 Soil mg/Kg NS NA NA 3.3 D—130

8270 3—Nllrowiline Water ug/L NS NA NA 100 0—194
8270 Soil mg/Kg NS NA NA 3.3 0—130

8270 4—Nitroanlline Waler ug/L NS NA NA 50 0—250
8270 SoIl mg/Kg NS NA NA 1.65 D—250

8270 Nltrob.nz.ne Water ug/L NS NA NA 50 35—140
8270 Soil mg/Kg NS NA NA 1.65 35—142

8270 n—Nllrosodpherylamine Water ug/L NS NA NA 50 D—245
8270 Soil mg/Kg NS NA NA 1M5 0—250

8270 n—Nhroecdinpropylarmrre Wat.r ug/L 100 30—144 40 50 30—144
8270 Soil mg/Kg 3.3 0—139 40 1.65 0—139

8270 Phenarthr.ne Water ug/L NS NA NA 50 60—120
8270 Soil mg/Kg NS NA NA 1.65 60—120

8270Pyr.n. Waler ug/L 100 52—115 40 50 52—115
8270 Soil mg/Kg 3.3 60—115 40 1.65 60—115

8270 1,2,4—Trichlorob.nzene Water ug/L 100 44—124 40 50 44—1 24
8270 Soil mg/Kg 3.3 44—142 40 1.65 44—142

Acid:
8270 Benzoic acid Waler ugfL NS NA NA 50 0—250
8270 Soil mg/Kg NS NA NA 1.65 0—250

82704—ChIoro—3—rnethyhenol Water ug/L 150 44—136 40 50 44—136
8270 Soil mg/Kg 4.95 39—131 40 1.65 39—131

8270 2—Chloropflanol Water ug/L. 150 28—134 40 50 28—134
8270 Soil mg/Kg 4.95 23—127 40 1.65 23—127

8270 2,4—Dlcflloropbenol Water ug/L NS NA NA 50 39—135
8270 Soil mg/Kg NS NA NA 1.65 39—135

8270 2,4—Dimathyhenol Water ug/L NS NA NA 50 32—113
8270 Soil mg/Kg NS NA NA 1.65 32—119

8270 4,6—Dinitro—2—mathyrhenol Water ug/L NS NA NA 50 0—153
8270 Soil mg/Kg NS NA NA 1.65 0—140

3517—3201.10(A—1/8270_PA) 2ot3



CONTROL LIMITS FOR MATRIX SPIKES, MATRIX SPIKE DUPUCATES LABORATORY
CONTROL SAI'LES. AND SURROGATE s'tiss 250142SEMIVOLATILE ORGANIC COMPOUNDS

Sampling and AnalysIs Plan
Naval Air Station Foil Woqth. Joint Reserve Base, Caresell Field

Faith Woith, Texas

LENL—P.neacola DVO1O59S

EPA PARA9.EIER
SETHOD

# MATRIX UNITS
MS/MSD

SPIKE CONC.
LOW

MS/MSO
ACCURAC'

%REC

MS/MW
PRECISION
MAX. RPO

LCS
SPlICE CONC.

LOW

LCS
ACCURACV

%REC

8270 24—Dlnltrophsnol
8270

Water
Soil

ug/L
mg/Kg

MS
MS

NA
NA

NA
NA

50
1.65

0—147
0—134

8270 2—Methyhenol
8270

Water
Soil

ug/l.
mg/Kg

NS
NS

NA
NA

NA
NA

50
1.65

0—159
13—141

6270 4—Methyhsnol
8270

Water
Soil

ug/L
mg/Kg

MS
MS

NA
NA

NA
NA

50
1.85

24—142
23—132

8270 2—Nltrophend
8270

Waler
Soil

ug/L
mg/Kg

MS
NS

NA
NA

NA
NA

50
1.65

31—139
29—137

8270 4—Nltraphend
6270

Water
Soil

ug/L
mg/Kg

150
4.95

0—132
0—132

40
40

50
1.65

0—132
0—132

8270 P.ntachloropflenol
6210

Water
SoIl

ug/L
mg/Kg

150
4.95

14—176
14—155

40
40

50
1.65

14—176
14—155

82lOPhsnol
8270

Water
SoIl

t,g)L
mg/Kg

150
4.95

19—112
29—112

40
40

50
1.65

19—112
29—112

8270 2,4,5—Trtdiioeophenol
8270

Water
Soil

ug/L
mg/Kg

MS
MS

NA
NA

NA
NA

50
1,65

38—142
35—141

8270 24.6—Trlchlorophenol
8270

Water
Soil

ug/L
maJl(g

MS
MS

NA
NA

NA
NA

50
1,65

42—144
45—144

SUPROGTES

6270 Nltrobanz.n.—d5
8270

Water
SoIl

ug/L
mg/Kg

100
3.3

35—114
23—120

6270 2—FIuorobhenyI
8270

Water
Soil

ug/L
mg/Kg

100
3.3

43—116
30—115

8270 Terphenyl—d14
8210

Water
Soil

ug/L
mg/Kg

100
3.3

38—141
18—137

8270 2—Fluorophenol
8270

Water
Soil

ug/L
mg/Kg

150
4.95

21—100
25—121

8270Ph.nol—d6
8270

Water
Soil

ug/L
mg/Kg

150
4.95

10—94
24—113

5270246—Trlromophenol
5270

Weter
Soil

uaJL
mg/Kg

150
4.95

10—123
19—122

N Not apphcaie.
NS: Nolipik.d.
NE: Not establIshed.
#: Column lob, used to Sage anatVts. not hi 5/91 and 9/93 AFCEE handbook.
a: Analyte not hi 5/91 AFCEE handbook.
b: Anats not in 9/93 AFCEE handbook

- - PREPAFED/DATE:DRJ 3—27—95
CHECKEt0ATE: $0 3—27—95

3517—3201.10(A—1/6270PA) 3ol3



CONTROL UMI1 FOR MATRIX SPIKES. MATRIX SPIKE DUPUCATES, LABORATORY
CONTROL SAMPLES. AND S(IIROGATE SPIKES

P..tlcid.s
Sampling and Ana Pinn

Naval Al Sbon Fort Worth, Joint R.wv. Baa., CarewsU Fi.ld
Fort Wø.lh, T.xas

250143

8080 AJ&m
8080

8080 alpha—BHC
8080

8080 b.ta—BHC
8080

8080 d&-BHC
8080

8080 gamma-BHC (Lmdan.)
8080

8080 ChlocWie
8080

MSIMSD
ACCURACY

%REC

0.4 42—122
0.013 42—122

0.4 55—127
0.013 32—127

OVO1 2405
LCS

ACCY
% REC

0.2 42—122
0.0067 42—122

0.2 49—134
0.0067 37—134

0.2 25—147
0.0067 26—147

0.2 19—139
0.0067 20—140

0.2 55—127
0.0067 32—127

3517—3201.10 (A—1/8080_PA) 1 o 2

LENL-P.nsacola
MS/MSD MS/MSD LCS

EPA PARAMETER SPIKE CONC. PRECISION SPIKE CONC.
METHOD LOW MAX. RPD LOW

NA
NA

NA
NA

NA
NA

NS
NS

NS
NS

NS
NS

NS
NS

NS
NS

NS
NS

NS
NS

NS
NS

NS
NS

NS
NS

NS
NS

NS
NS

NS
NS

NS
NS

NS
NS

NS
NS

NS
NS

40
40

40
40

40
40

40
40

40
40

40
40

40
40

8080
8080

8080
8080

8080
8080

8080
8080

8080
8080

8080
8080

8080
8080

8080
8080

8080
8080

8080
8080

8080
8080

8080
8080

8080
8080

8080
8080

8080
8080

8080
8080

8080
8080

8080
8080

aIpha-Chlciden.

tmma-chlardan.

4,4'—DDD

4,4'—DDE

4,4'—DDT

Di.km

Endosulfan I

Endosulfan II

Endosulfan sulfate

Endrin

Endrmn Ajdehyde

H.ptachlo

H.ptachtor .poxid.

M.thoxychlor

Toxaphen.

PCB—1016

PCB —1221

PCB —1232

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

NA
NA

1.0 59—148
0.033 32—160

1.0 40—146
0.033 40—146

NA
NA

NA
NA

NA
NA

1.0 42—147
0.033 33—147

NA
NA

0.4 43—111
0.013 34—111

NA
NA

NA
NA

NA
NA

10 50—114
0.33 50—114

NA
NA

NA
NA

NS
NS

NS
NS

NS
NS

NS
NS

NA
NA

0.2 38—161
0.0067 24—168

0.2 42—155
0.0067 30—164

0.4 36—141
0.013 36—141

0.4 40—145
0.013 30—145

0.4 59—148
0.013 32—160

0.4 40—146
0.013 40—146

0.2 45—149
0.0067 45—153

0.4 24—159
0.013 32—161

0.4 36—144
0.013 26—144

0.4 42—147
0.013 33—147

0.4 39—159
0.013 26—172

0.2 43—111
0.0067 34—111

0.2 42—142
0.0067 37—142

2.0 62—161
0.067 31—190

NA
NA

10 50—114
0.33 50—114

NA
NA

NA
NA



CONTROL LIMITS FOR MATRIX SPIKES, MATRIX SPIKE DUPUCATES, LABORATORY
CONTROL SAMPLES, AND SURROGATE SPIKES 250144

Sampling andAnalysis Pisn
Naval Al Sthtion Fort Worth, Joint Ras.rv. Base, Ca,ewell Field

Fort Worth. T.xas

LENL—P.nsacola DVOI 2495

EPA
METHOD

PARAMETER
MS/MSD

SPIKE CONC.
LOW

MS/MSD
ACCURACY

% REC

MS/MSD
PRECISION
MAX RPD

LCS
SPIKE CONC.

LOW

LCS
ACCURACY

% REC

8080
8080

PCB—1242 NS
NS

NA
NA

NA
NA

NS
NS

NA
NA

8080
8080

PCB—1248 NS
NS

NA
NA

NA
NA

NS
NS

NA
NA

8080
8080

PCB—1254 NS
NS

NA
NA

NA
NA

NS
NS

NA
NA

8080
8080

PCB—1260 10
0.33

8—127
8—127

40
40

10
0.33

8—127
8—127

SURROGATES

8080
8080

Dibutyichlorendate 1.0
0.067

33—186
10—181

8080
8080

2,4,5,6—tefrachloro—mata—
xylsn.

0.2
0.013

24—151
18—145

NA Not applicable.
NE: Not ..tablished.
NS: Not spiked.

PREPARED/DATE: DRJ 3—27—95
CHECKED/DATE: JFO 3—27—95

3517—3201.10 (A—1/8080PA) 2 OF 2



3517—3201.1cA—1(6010_PA) 1 0F2

CONTROL UMIB FOR MATRIX SPllS. MATRIX SPIKE DLPUCA1S. LABORATORY
cONTROL SAM'LES. M SI*IROGATE SPIKESlno,_ —

Swliog and Analyit. Plan
Nasal Air Station Foil Worth. Joint Reserve Base. CwsweU Field

250145

DVOI 2495
MS/MSO MSMSD LCS

PARAt€TER MATRIX UNITS SPIKE CONC. PRECISION SPIKE CONC.
LOW MAX. RPD LOW

LENL—Pe,sacoIa

EPA
hETH

MSNSD
ACCUACY

%RSC

LS
AcCLRACY

%REC

6010
6010

Akenlrtum Water
SoIl

mg/I
mg/Kg NS

2.0 75-125
NS NS

20 5
500

60-120
80—120

0010
0010

Water
Soil

mgii..
mg/Kg

0.5
50

75—125
75—125

20
20

1.0
100

80—120
80—120

6010
0010

ArsenIc Water
Soil

mg/i.
mg/Kg

2.0
200

75— 125
75—125

20
20

1.0
100

80—120
80—120

6010
6010

Swum Water
SoIl

mg/I
mg/Kg

2.0
200

75—125
75—125

20
20

5
500

80—120
80—120

0010
6010

Beryllum Water
Soil

mg/I
mg/Kg

0.05
5.0

75—125
75—125

20
20

0.2
20

80—120
80—120

6010
6010

CadmIum Water
Soil

maji.
mg/Kg

0.05
5.0

75—125
75—125

20
20

0.2
20

80—120
80—120

6010
6010

Water
Soil

mg/I
mg/Kg

NS
NS

NS
NS

NS
NS

12.5
1250

80- 120
80— 120

6010
6010

ChromIum Water
Soil

mg/I
mg/Kg

0.2
20

75-125
75—125

20
20

0.2
20

80—120
80—120

6010
6010

Cobalt Woter
Soil

mg/I
mg/Kg

0.5
50

75—125
75-125

20
20

1.0
100

80—120
80-120

6010
6010

Cpr Waler
Soil

mg/I
mg/Kg

0.25
25

75—125
75—125

20
20

1,0
100

80—120
80—120

6010
0010

Iron Water
Soil

mg/I
mg/Kg NO

1.0 75—125
NO NS

20 5
500

80—120
80—120

6010
6010

Lead Water
Soil

mg/I
mg/Kg

0.5
50

75—125
75—125

20
20

1.0
100

80—120
80—120

6010
6010

MagnesIum Water
Soil

mg/I
mg/Kg

NS
NS

NS
NS

NS
NS

12.5
1250

80—120
80-120

6010
6010

Water
Soil

mg/I
mg/Kg

0.5
50

75—125
75— 125

20
20

1.0
100

80—120
80— 120

6010
6010

Molybdenum Water
Soil

mg/I
mg/Kg

0.5
50

75—125
75- 125

20
20

0.2
20

80—120
80- 120

6010
6010

Nlckal Water
Soil

mg/I
mg/Kg

0.5
50

75—125
75—125

20
20

1.0
100

80—120
80—120

6010
6010

PotassIum Water
SOIl

mg/I
mg/Kg

NS
NS

NS
NS

NS
NS

12.5
1250

80—120
80—120

6010
6010

SelenIum Water
Soil

mg/i.
mg/Kg

2.0
200

75— 125
75—125

20
20

1.0
100

80—120
80—120

6010
6010

SIlver Water
Soil

mg/I
mg/Kg

0.1
10.0

75—125
75—125

20
20

0.2
20

80—120
80—120

6010
6010

SodIum Water
Soil

mg/I
mg/Kg

NS

NS
NS
NS

NS
NS

12.5
1250

80—120
80—120

0010
6010

Thallium Water
Soil

mg/I
mg/Kg

2.0
200

75—125
75—125

20
20

1.0
100

80—120
80—120

8010
0010

Vanadium Water
Soil

mg/I
mg/Kg

0.5
50

75—125
75—125

20
20

1.0
100

80—120
80—120

6010
8010

Zirs Water
Soil

mg/I
mg/Kg

0.5
50

75—125
75—125

20
20

1.0
100

80— 120
80—120

7041
7041

AntImony Water
Soil

mg/i.
mg/Kg

0.05
5.0

75—125
75—125

20
20

0.05
6.0

80—120
80— 120

7060
7060

ArsenIc Water
Soil

mg/I
mg/Kg

0.05
5.0

75—125
75—125

20
20

0.05
5.0

80—120
80—120

7196
7196

HexavelentCtvomlum Water
Soil

mg/i.
mg/Kg

0.25
25

75-125
75—125

20
20

0.25
25

80—120
80—120

7421
7421

Lead Water
Soil

mg/i.
mg/Kg

0.05
5.0

75— 125
75—125

20
20

0.05
5.0

80—120
80—120



CONTROL UJIRTS FOR MATRIX SPIlS. MATRIX SPII DIPUCATES. LABORATORY 250146
kiorganic—

Swig and Analysis Ptw
Naval Air Station Fort Worth. Jolni Reserve Bye, Careweil FeId

LENL—Pels.cda 0V012495

EPA
IETHOO

PARMETER MATRIX UNITS
MS/JIilSD

SPIKE CONC.
LOW

MSIMSD
ACCIRACY

% NEC

MS/MSO
PRECISION
MAX. RPD

LCS
SPIKE CONC.

LOW

LOS
ACCL8IACY

% REC

7470
7471

Mercury Water
Sod

mg/I..
mgNg

0.001
0.1

75—125
75—125

20
20

0.001
0.1

80—120
80—120

7740
7740

S.Ianium Water
SoIl

mg/I..
mg/Kg

0.05
5.0

75—125
75—125

20
20

0.05
5.0

80—120
; 80—120

7131
7131

CadmIum Water
Soil

mg/L
mg/Kg

0.0
0.5

75—125
75—125

20
20

0.OCE
5.0

80—120
80—120

7841
7841

Thaulurn Water
SoIl

mg/L
mg/Kg

0.05
5.0

75—125
75— 125

20
20

0.05
5.0

80—120
80— 120

9010
9010

Cywiid. Water
Soil

mg/I
mg/Kg

0.1
100

75—125
75—125

20
20

0.1
100

80—120
80—120

.

NA: Nol pIIcIs.
NE: Nd estl)Ii,hed
NE: Not spikad.

PREPAREDDATE: ORJ 3—27—05
CHECIEDICATE: JffO 3-27-05
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APPENDIX B

LENL-P & KEY PERSONNEL AND THEIR POSITIONS AND RESPONSIBILITIES

Law Environmental, Inc.
National Laboratories Branch (LENL)

Pensacola, Florida



250165
LENL KEY PERSONNEL AND RESPONSIBILITIES

Position/Key Personnel Responsibilities

Laboratory Manager - Provide overall management and operation of the
James M. G. Tucci laboratory

- Provide a safe working environment for employees

- Provide resolutions to items requiring corrective
actions

- Interact with QA/QC Coordinator to resolve analytical,
methodology and QA problems

- Schedule work in a manner consistent with personnel
and instrumentation

- Implement actions required to establish our laboratory
as a premier laboratory in the field of environmental
analytical chemistry

- Maintain profitability of the laboratory in relation to
the concept of legally defensible data

- Plan, design and direct the branch marketing efforts

- Plan, design and direct long-term business
development and opportunities

- Interact with technical coordinator to resolve technical
problems

- Insure accountability of all branch staff in the
performance of their jobs

3517-320L10 1 of 6



250166
LENL KEY PERSONNEL AND RESPONSIBILITIES

Position/Key Personnel Responsibilities

QA/QC Coordinator - Establish and update laboratory standard operating
Keith Greene procedures

- Issue recommendations and corrective actions
required for any aspect of laboratory operations
inconsistent with established QAIQC policies and
procedures

- Monitor and identify out-of-control or potentially out-
of-control situations to Laboratory Manager,
Supervisors, and Project Managers

- Provide technical guidance for chemistry program
development

- Interact with external QA personnel concerning
regulatory QA/QC compliance requirements

- Keep abreast of new techniques and programs for QA
and inform Laboratory Manager, Project Managers and
Supervisors

- Provide historical QA reports to Laboratory Manager

- Perform QA/QC audits, provide blind check samples
and monitor results

- Judiciously examine QA/QC program in relation to
profitability

- Enforce and augment the branch QA program

- Develop laboratory/project specific QA/QC manual

- Ensure accountability of all laboratory staff in the
performance of their jobs

- Implement methodologies and procedures consistent
with the generation of legally defensible data in
accordance with state, local and federal guidelines
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250167
LENL KEY PERSONNEL AND RESPONSIBILITIES

Position/Key Personnel Responsibilities

QA/QC Coordinator - Implement the branch QA program
Burnie D. Fuson

- Develop the QA/QC manual

- Establish and maintain safety standards and operating
procedures

- Coordinate and audit the technical review of
deliverables

- Issue recommendations and corrective actions
required for any aspect of laboratory operations
inconsistent with established policies and procedures

- Monitor and identify out-of-control or potentially out-
of-control situations to Operations Manager,
Supervisors, and Branch Manager

- Provide guidance for the chemistry QA/QC program
development

- Interact with external QA personnel concerning the
lab's certifications and QA policies/procedures and
coordinating QA compliance as required

- Keep abreast of new techniques and programs for QA
and safety and inform Branch Manager and
Operations Manager

- Coordinate the development of project QA plans as
required

- Provide historical QA reports for each method to the
Branch Manager

- Perform QA/QC audits, provide blind check samples
and monitor results

- Judiciously examine QA/QC program in relation to
laboratory profitability
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250168
LENL KEY PERSONNEL AND RESPONSIBILITIES

Position/Key Personnel Responsibilities

Management Information - Establish and maintain the computer systems, the
Systems Department network, and the LIMS (Laboratory Information
Damon Abbott Management System)

- Provide data deliverables in U.S. EPA CLP format with
hard copy and disc deliverable formats

- Develop software necessary to meet other client's
deliverable formats

- Interpret U.S. EPA CLP Statements of Work -
Organics and Inorganics for requirements and
deliverables

- Interface analytical instruments' data systems with
our IBM Token Ring Network and develop software
required at the interface

- Train department personnel in various data entry
software packages purchased or developed internally

- Provide guidance and direction to other departments
where required or requested or as determined by
Branch Manager

- Provide support to QA/QC Coordinator where
necessary to automate, archive and generate QC
trends from historical records

Provide support and guidance for entire laboratory
operation, from sample receiving through the
generation of data deliverable packages, to streamline
and increase productivity through computer
automation
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LENL KEY PERSONNEL AND RESPONSIBILITIES
250169

Position/Key Personnel Responsibilities

Lab Supervision
Cheryl Oliver (Organics)
Bruce Hunt (GC/MS)
Carl Causey (GC)
Gary St Pere (Inorganics)

- Provide overall supervision of department/section
operations

- Implement procedures consistent with the generation
of legally defensible data

- Provide QC activities consistent with the branch QC
procedures

- Provide additional QC activities, as needed, which are
consistent with the Branch QA philosophies

Provide final report review before releasing

- Provide work assignments to departmental personnel

- Provide analytical job training and cross-training
within the department and between departments
where applicable and warranted

- Provide corrective action for deficiencies

- Provide quarterly instrument detection limit (IDL)
studies

- Maintain maintenance logs on all instruments

- Maintain all standards logs

- Provide leadership and management philosophies
consistent with those of the Branch

- Provide legally defensible data from each department

- Maximize throughput of samples

- Plan, organize, and schedule work to obtain maximum
profitability
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250170
LENL KEY PERSONNEL AND RESPONSIBILITIES

Position/Key Personnel Responsibilities

Sample Receiving and - Provide sample control via entry of all parameters to
Shipment be analyzed per sample in LIMS when sample arrives
Sharon Taber

- Provide chain-of-custody receipt of samples
externally, and internal from our walk-in cooler to
analysts and prep

- Provide sample analysis report daily for all samples in-
house

- Provide prepared sample bottles in refrigerated
shippers

- Provide for sample disposal/return to sender

- Keep track of supplies, order when needed, bill clients
for those used
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May 30, 1995

Captain Joe Feaster
HQ AFCEE/ERB
8001 Inner Circle Drive, Suite 2
Brooks Air Force Base, Texas 78235-5328

Subject: Site-Specific Ground-Water Analyses Letter Report - Revision No. 4
Base-Wide Well Monitoring
Naval Air Station Fort Worth, Joint Reserve Base, Carswell Field, Texas
Contract No. F41624-94-D-8050, D.O. No. 0001
LAW Project No. 11-3517-3201

Dear Captain Feaster:

Law Environmental, Inc., (LAW) is submitting this revised letter report to update information at the

Naval Air Station Fort Worth, Joint Reserve Base, Carsweil Field, Fort Worth, Texas (NAS Fort Worth)

and to document which existing monitoring wells will be included in the 1995 quarterly ground-water

sampling program. The quarterly ground-water sampling program will provide information on
monitoring of ground-water flow and contaminant plume(s) for the base. Monitoring well information

was initially gathered via a reconnaissance of existing monitoring wells and review of available records

to determine the number, location, and likely cont2min2nts present in the wells. The information

resultant from the site reconnaissance and records search activities was compiled and reviewed during the

March 2-3, 1995, On-Board Review Meeting, held at NAS Fort Worth. The final list of 70 monitoring

wells and analytical parameters to be included in the 1995 quarterly ground-water sampling program was

agreed to by LAW, the Air Force Center for Environmental Excellence (AFCEE), and the Air Force

Base Conversion Agency (AFBCA) at NAS Fort Worth during the On-Board Review Meeting. Also,

the Texas Natural Resource Conservation Commission (FNRCC) was contacted via a conference call on

March 2, 1995, and concurred with the 1995 quarterly ground-water sampling program monitoring well

selection and analytical analyses.
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Site information obtained during the first round of ground-water sample collection conducted April 3 to 15,

1995, has been incorporated into this letter report in order to update and revise the selection of existing

monitoring wells to be included in the 1995 quarterly ground-water sampling program. The following bulleted

items summarize the revisions mede to this letter report

• The construction of monitoring well ST14-W14 would net permit a shmd2ldground-
water bailer to be lowered into the well for either purging or sample collection.
LAW, with AFCEE concurrence, mede a field decision to sample monitoring well
ST14-W03 in place of ST14-W14. ST14-W03 is located in dose proximity to ST14-
W14.

• The three monitoring wells located at Building 1628 (LSA1628-1, LSA1628-2, and
LSA1628-3) were found to contain free product and were excluded from the April
1995 sample collection. As discussed in this letter report, the presence of free
product is a criterion for excluding a monitoring well from the quarterly ground-water
sampling program; however, the U.S. Air Force requested that these three monitoring
wells remain as part of the quarterly ground-water sampling program.

• A thin layer of free product was encountered in MW-1O. MW-lO was purged and
a sample of ground water was collected for chemical analysis.

Swnniaiy ot Well Receavance and Rerenis Search

A reconnaissance of the existing monitoring wells at NAS Fort Worth, Texas, was performed between October

26 and 29, 1994. During this survey, 82 monitoring wells were located, observed for visible damage, and a

sampling bailer was inserted to verify that ground water could be collected from the well. Prior to field

reconnaissance, a meeting was arranged by base environmental personnel for International Technologies

Corporation (11) and LAW field personnel to discuss the location of wells which were indicated on the existing

base map. iT personnel were in the process of conducting a water level survey of the monitoring wells at NAS

Fort Worth and bed plotted these well locations on a base map.

LAW's objectives for this monitoring well field reconnaissance were to:

• Locate and identify the monitoring wells.

• CI,serve and record the visible condition of the monitoring well.

• Measure the depth to ground water and total depth of the well, detection of vapors
eining from the wellheed using a P11) organic vapor analyzer, and check for
sediment accumulation at the bottom of the well.
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Obtain a sample using a bailer and observe any phase separation, difficulty of
sample retrieval, turbidity, and measure/record the pH.

In order to complete the task more efficiently, a presurvey checklist was generated in the office and

completed in the field for each monitoring well. A copy of the form is provided as Attachment 1.

The well number on the monitoring well was identified and recorded along with the date and time of the

reconnaissance. Accessibility to the well was noted, including overgrowth/vegetation, insect infestation,

and the need for fiightline clearance.

Information relating to the physical characteristics of the well was recorded, including flush mountlstick

up type, amount of stick up, if any, and casing diameter. The visible condition of the grout collar and

its ability to block the migration of surface water into the well was noted. Notes were made to indicate

the presence of guard posts, an operable lock, vented cap, and dedicated sampling equipment.

An HNu hand-held organic vapor analyzer equipped with a photoionization detector (P11)) was used to

detect organic vapors inside the well casing. This measurement was taken immediately after the well cap

was removed and prior to the water level measurement. The static water level and total depth of the well

was measured using an oil/water interface probe. The probe was also used to determine if the bottom

of the well was "soft" or hard, which indicated whether sediment had collected in the bottom of the

well.

Each monitoring well was checked for sampler accessibility using a Teflon bailer. The bailer was a 1.66-

inch diameter by 36-inch long type bailer with a one-way ball valve. Only one bailer volume was

removed from each well. Observations recorded included the degree of turbidity in the sample, any phase

separation, the general color, and the presence of odors. A pH reading was taken using pH paper.

Types of Data Collected in the Records Search

Information and details on well drilling and construction were found in documents provided by NAS Fort

Worth. Cases of conflicting or inconsistent data are noted in Attachment 2. Data obtained from

documents are summarized as follows:

3517-3201.12R 3



NAS Fort Worth Letter Report Mry 30, 1995
Law Enwrormentai Thojecs 11-3517-3201

250176
• Well Locations and Groupings — Maps, tables, and text were reviewed for

information on well locations and groupings, whether by IRP Site, SWMU, or
facility.

• Borehole Summary — Well boring records were reviewed to obtain depth to top
of rock, zone of termination (terrace deposits, shallow bedrock or Paluxy
Aquifer), and total boring depth.

• Casing Details (Size, Material, Construction, and Fittings) — Monitoring well
installation diagrams were reviewed for data on well casing materials and
construction. Information collected includes casing material, diameter, grade,
assembly method (whether glue was used to seal casing joints) and stickup (the
distance from ground surface to the top of casing).

• Screened Interval — Monitoring well installation diagrams and text summary
tables were reviewed for screening intervals, referenced to the top of casing.

• Filter Pack — Monitoring well installation diagrams were reviewed for the depth
of filter pack intervals, referenced to ground surface.

• Bentomte Seal — Monitoring well installation diagrams were consulted for
bentonite seal intervals, referenced to ground surface.

• Survey — Survey information was obtained from text snmmlry tables and
monitoring well installation diagrams, and consists of ground surface and
reference point elevations. Information was also gathered to verify that each
well's reference point was the top of casing (TOC).

Existing MonitQrinz Well EvaluatiQil Summary Tajc

Attachment 2 contains the detailed information gathered from the field reconnaissance and the records

search. The information is organized according to site name or area, solid waste management unit

(SWMU)/IRP number, and well designation within each of these areas. Based on the review of data for

each well, a preliminRry decision was made on whether to sample the monitoring well. Well selection

criteria also included representative location and spacing of the wells. Selected monitoring wells are

presented in Figure 1.

Rationale for AcceptancelRejection of Monitoring Wells for Quarterly Sampling

The following criteria were not considered in selection of monitoring wells for the base-wide monitoring

program:
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• Survey data — Surveying criteria was not used in determining the usability of
monitoring wells. Due to some inconsistency in well survey data across NAS
Fort Worth, wells used in quarterly sampling may be resurveyed or surveyed for
the first time.

• Date of well installation.

• Well drilling method.

• Well development information.

• Aquifer material.

• Hydraulic conductivity.

The following criteria were utilized in selection of monitoring wells to be included in the base-wide

monitoring program:

• Well Locations and Groupings — This study does not include wells located on
Air Force Plant 4, or within the runway area west of Taxiway 197. Therefore,
any wells located in this flightline area were not considered for quarterly
sampling. Also, several wells in close proximity to other selected wells were not
chosen for the program.

• Well Protection — Wells exhibiting evidence of, or susceptibility to the entry of
surface water into the production zone, tampering, and structural damage were
not considered for quarterly sampling.

• Access to Well — Some wells located in areas of difficult ess (due to security
or operational constraints) were not evaluated during the field reconnaissance.

• Borehole (Drilling Results) Summary — Borehole information used in well
evaluation included the stratigraphy of penetrated zones, depth to top of rock,
and total boring depth. This information was utilized in determining the aquifer
in which the well is completed.

• Casing Details (size, material, construction, and fittings) — Well construction
plays a major role in the suitability of monitoring wells for quarterly sampling.
Wells installed with PVC casing at sites with high organic contaminant
concentrations could exhibit casing degradation. Wells cased with stainless steel
could produce nonrepresentative ground-water samples in cases of abnormal
ground-water pH or metals contamination.

• Screened Interval — Several aspects of well screen construction should be
considered when evaluating the suitability of wells for quarterly sampling. As
in the well casing, the screen can be degraded by high contaminant levels and

3517-3201.12R 5



NAS Fort Worth L€tier Report May 30, 1995
Law Env,rm,'nentoJ &t!ject 11-3517-3201

250178
abnormal ground-water pH. The location of the screen with respect to aquifer
units governs the source from which ground-water samples are derived.

Filter Pack — The length of filter pack above the well screen provides a barrier
against migration of bentonite and grout installed above the filter pack. Filter
pack installed below the base of the well screen provides a conduit for entry of
ground water from intervals below the well screen. The location of the filter
pack determines the subsurface interval capable of contributing water to the well.

• Bentonite Seal — Bentonite seal integrity was considered a significant well
evaluation criterion. While the majority of monitoring wells installed at NAS
Fort Worth possess a bentonite seal of approximately 2 feet in thickness, the
completion of wells in close proximity to ground surface dictated that seals of
less than 2 feet in thickness be installed. Wells possessing a seal thickness of
less than 2 feet were eliminated from consideration, unless the well was deemed
critical to the investigation.

• Product — The current or past occurrence of measurable free phase product
(whether light, nonaqucous phase liquid [LNAPL] or dense, nonaqueous phase
liquid (DNAPLD disqualifies a well from quarterly sampling, unless the well has
been deemed critical to the investigation.

Analytical Approach

Analytes listed in Table 6 of the Texas Risk Reduction Rules (FRRR) (Final June 1994) were used to

formulate the analytical approach. The data generated from the quarterly sampling events will be

compared to the TRRR values for ground water at industrial sites.

Based on the review of ground-water chemical analyses from previous investigations and in conjunction

with the analytical requirements of the TRRR, the proposed analytical methods to be used base-wide are:

Volatile Organic Compounds EPA SW846 8260
Semi-Volatile Organic Compounds EPA SW846 8270
Total Metals EPA SW846 6010/7000

The additional proposed method for the former Entomology Drywell (SWMU No. 6311RP No. 15) area

is:

Pesticides EPA SW846 8080

Analytes included in these methods listed with the TRRR limits, are included as Attachment 3.
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Recommendations

I. Accepted Wells

A total of 70 wells met all evaluation criteria and were selected for quarterly sampling. The wells

selected are identified in Attwhnwiit 2.

II. Rejected Wells

The rationale for rejecting wells from quarterly sampling included noncompliance with the well

acceptance criteria, or the well's close proximity to wells better suited for use as monitoring points. The

wells were rejected due to one or more of the following criteria:

• Lacking or incomplete well construction data

• Wells which could not be inspected during the reconnaissance

• Wells which were either dry or lacked an adequate length of saturated section
wells)

• Wells with greater than 20 feet of well screen

• Wells compromised or damaged

• Wells completed in a distinct interval below the terrace deposits (Paluxy
formation)

• Wells with an obstruction in the well or out of plumb

• Wells found to contain free phase product

• Wells not locked

• Wells improperly installed

• Wells specifically designed and used as tank pit monitoring wells

• Wells included in Jacobs Engineering ground-water study

• Wells non-strategically located due to their close proximity to wells better suited
for quarterly sampling

Attachment 2 identifies the wells rejected for quarterly sampling.
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Conclusion

Based on our evaluation, 70 wells have been identified for inclusion in the base-wide monitoring

program. Development of the planning documents for this project will be based on these 70 wells and

the analytical approach contained in this report.

If you should have any questions regarding this letter report, please do not hesitate to contact Fred Sharpe

at 404/421-7008 or John O'Brien at 404/499-6886.

Sincerely,

LAW ENVIRONMENTAL, INC.

John F. O'Brien E. Fred Sharpe, Jr., P.E.
Project Manager Principal

3517-3201.12R 8
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Well #

ATTACHMENT 1

PRE-SIJRVEY CHECKLIST
Field Information

1. Date well checked: Time:

2. Checked by:

3. Condition of protective casing, cap and lock:

4. Condition of pad surrounding protective casing:

5. Does lock work?

6. Cap vented (Y or N):

7. P11) reading:

8. Is there dedicated sampling equipment present?

9. Static water level (TOC):

10. Total depth (TOC):

11. Is sediment present at bottom? (Hard or soft bottom)

12. Bailer run down well:

A. Were there any obstructions?

B. Physical characteristics of water:

1. Color

2. Odor

3. Turbidity

3517-3201.12 1 of 2
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WeIl#

13. Verify background information (see background data form):

A. Well #

B. Amount of stick up

C. Casing diameter

14. Additional Information:

3517-3201.12 2of2
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Key to Attachment 2

Definition of Header Terms:

Site Name/S WMU #/IRP # Site name, building, or areaJSWMU number/IRP
number

Well # Well designation number

Reference Point Location from which well measurements are taken

Stick up Distance from top of the well to ground surface

Elev Elevation, referenced to 1929 National Geodetic
Vertical Datum (NGVD), feet

Ref. Pt. Elev Reference point elevation, referenced to 1929 NGVD,
in feet

TD When Installed G.S. Total depth of well referenced to ground surface, in
feet

TD When Inspctd Total depth of well when measured during this event,
referenced to top of casing (FOC), in feet

SWL When Inspctd Static water level measured from top of casing (TOC),
in feet

Ground-Water Elev Ground-water elevation referenced to mean sea level
(NGVD), in feet

Depth to Bdrck Depth to bedrock measured from ground surface level
(GSL), in feet

Screened Interval Depth range of well screen interval referenced to
below ground surface (bgs)

Strat Unit Geological unit comprising the screened interval

Casing/Diam Well casing diameter in inches

Casing/PVC Matri Is well casing comprised of polyvinyl chloride material
(yes or no)

Parameters When Inspected

pH Field pH measurement, in standard units

Bailer Run Down Well A 3-ft. Teflon bailer was used to extract a sample of
water and to determine if the well could be sampled
['Plumb" if well accommodated bailer to (or near to)
total depth]

HNu ppm OVA-PID was used to take measurements at the well
head immediately after removing the cap, readings in
ppm

3517-3201.12 1 of 2
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Product Present An interface probe was used to measure if any free

phase product was present at the top or bottom of the
water column

Elimination Criteria

GJ Glued joints in construction of the well casing

MU Well screen interval is comprised of multiple
geological units

OT Other disqualifications - see remarks

Disq Well has been disqualified for ground-water sampling

Accepted Well has been accepted for ground-water sampling

Well Casing Fittings T = Treaded riser casing per existing reports
Filter Pack mt. Filter pack interval referenced to ground surface level

Seal mt. Bentonite seal interval referenced to ground surface
level

Well Protections No = well may be compromised; Yes =problems not
detected, meaning locks on well, outer protective
casing intact, post protection, water tight cap on flush
mound wells

Not Inspected These wells are currently used as part of IRP site
ground-water programs, and site evaluation was
deemed unnecessary.

Not Included in Well Survey These wells were included after the survey.

3517-3201.12 2of2
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ATFACHMENT 3

250195

TNRCC INDUSTRIAL GROUND WATER
RISK REDUCTION RULES (CATEGORY #2)

JUNE 1994

8260 Ground water
PARAMEThR MDL (mg/L) POL (g/L) AFCEE TNRCC (mg/L) TNRCC (gfL)

MQL9/93 1994 1994 (*2.8)a

Volatile Organic Compounds:
2.1 10 — 3650 10220Acetone

Benzene 0.5 1.0 0.04 5 14
J3romodichloromethane 0.8 1.0 0.08 100 280 .

Bromoform 0.8 2.0 0.12 100 280
Bromomethane 0.8 5.0 0.11 51.1 143.08
2—Butanone 4.0 10 0.11 1830 5124
Carbon disulfide 0.5 5.0 NE 3650 10220
Carbon tetrachloride 0.4 1.0 0.21 5 14
Chlorobenzene 0.5 2.0 0.04 100 280
Dibromochloromethane 0.9 1.0 0.05 100 280
Chloroethane 0.9 5.0 0.1 730 2044
2—Chioroethyl vinyl ether 2.9 10 NE NA NA
Chloroform 0.3 0.5 NE 100 280
Chloromethane 0.6 1.0 0.13 NA NA
1,1—Dichloroethane 0.6 1.0 0.04 3650 10220
1,2—Dichloroethane 0.6 1.0 0.06 5 14
1,1—Dichloroethene 0.6 1.0 0.12 7 19.6
cis—1,2—Dichloroethene 0.6 1.0 0.12 70 196
trans—1,2—Dichloroethene 0.6 1.0 0.06 100 280
1,2—Dichloropropane 0.8 1.0 0.04 5 14

cis—1,3—Dichloropropene 0.8 1.0 NE NA NA
trans—1,3—Dichloropropene 0.8 1.0 NE NA NA
Ethylbenzene 0.4 4.0 0.06 700 1960
2—Hexanone 1.9 10 NE 1830 5124
Methylene chloride 0.8 2.0 0.03 5 14

4—Methyl—2—pentanone 3.0 10 NE NA NA
Styrene 0.5 5.0 0.04 100 280
1,1,2,2—Tetrachioroethane 0.8 1.0 0.04 4.26 11.93
Tetrachioroethene 0.6 1.0 0.14 5 14
Toluene 0.6 2.0 0.11 1000 2800
1,1,1—Trichioroethane 0.8 1.0 0.08 70 196
1,1,2—Trichioroethane 0.8 1.0 0.1 55 154
Trichloroethene 0.5 1.0 0.1 5 14
Vinyl acetate 0.9 10 NE 36500 102200
Vinyl chloride 0.8 2.0 0.11 200 560
Xylenes (total) 1.5 2.0 0.11 10000 28000

MDL: Method Detection Limit.
PQL: Practical Quantitation Limit.
NE: Not established.
NA: Not available.
TRNCC June 1994 (relating to closure/remediation)
(a): As required by TNRCC, 2.8 is a factor used to account for lower injestion rates

associated with non—residential worker exposure.

3517—3201.12 lofS



A11ACHMENT 3

TNRCC INDUSTRIAL GROUND WATER
RISK REDUCTION RULES (CATEGORY #2)

JUNE 1994

250196

8270 Ground water
PARAME1ER MDL (gfL) POL (g/L) AFCEE

MOL 9/93
TNRCC (g/L)

1994
TNRCC (g/L)

1994 (82.8) a

Semi —Volatile Organics:

Base/Neutral Extractables:
Acenaphthene 0.32 10 10 2190.00 6132.00

Acenaphthylene 0.89 10 10 NA NA
Anthracene 0.4 10 10 11000.00 30800.00

Benz(a)anthracene 0.33 10 10 NA NA
Benzo(b)tluoranthene 0.49 10 10 NA NA
Benzo(ghi)perylene 3.0 10 10 NA NA-
Benzo(a)pyrene 0.39 10 10 NA NA
Benzyl alcohol 10 10 20 NA NA
bis(2—Chloroethoxy)methane 0.42 10 10 NA NA
bis(2—Chloroethyl)ether 0.61 10 10 0.08 0.22- bis(2—Chloroisopropyl)ether 0.57 10 10 12.20 34.16
bis(2—ethylhexyl)phthalate 0.53 10 10 6.08 17.02
4—Bromophenyl phenyl ether 1.1 10 10 NA NA
Butyl benzyl phthalate 0.53 10 10 NA NA
4—Chloroaniline 0,96 10 20 144.00 403.20
2—Chloronaphthalene 0.52 10 10 2920.00 8176.00
4—Chlorophenyl phenyl ether 0.51 10 10 NA NA
Chrysene 0.28 10 10 NA NA
Dibenz(a,h)anthracene 0.33 10 10 NA NA
Dibenzofuran 0.73 10 10 NA NA
Di—n--butylphthalate 0.3 10 10 3650.00 10220.00
1,2—Dichlorobenzene 0.6 10 10 600.00 1680.00
1,3—Dichlorobenzene 0.78 10 10 600.00 1680.00
1,4—Dichlorobenzene 0.85 10 10 75.00 210.00
3,3'—Dichlorobenzidine 10 20 20 NA NA
Diethyl phthalate 0.92 10 10 29200.00 81760.00
Dimethyl phthalate 0.47 10 10 NA NA
2,4—Dinitrotoluene 0.77 10 10 NA NA
2,6—Dinitrotoluene 4.0 10 10 NA NA
Di—n—octyl phthalate 0.56 10 10 730.00 2044.00
Fluoranthene 0.44 10 10 1460.00 4088.00
Fluorene 0.62 10 10 1460.00 4088.00
Hexachlorobenzene 2.3 10 10 1.00 2.80
Hexachiorobutadiene 2.10 10 10 10.90 30.52
Hexachlorocyclopentadiene 10 10 10 NA NA
Hexachioroethane 2.3 10 10 68.00 190.40
Indeno(1,2,3—cd)pyrene 10 10 10 NA NA
Isophorone 0.66 10 10 NA NA
2—Methylnaphthalene 0.7 10 10 NA NA
Naphthalene 0.42 10 10 1440.00 4032.00
2—Nitroaniline 1.8 50 50 NA NA
3—Nitroaniline 1.8 50 50 NA NA
4—Nitroaniline 1.8 50 50 NA NA
Nitroben2ene 0.62 10 10 18.30 51.24
n—Nitrosodiphenylamine 3.6 10 10 NA NA
n—Nitrosodinpropylamine 1.7 10 10 0.01 0.03
Phenanthrene 0.39 10 10 NA NA
Pyrene 0.55 10 10 1100.00 3080.00
1,2,4—Trichlorobenzene 1.2 10 10 70.00 196.00

3517—3201.12 2of5



ATJACHMENT 3

250197

TNRCC INDUSTRIAL GROUND WATER
RISK REDUCTION RULES (CATEGORY #2)

JUNE 1994

8270 Ground water
PARAMEThR MDL (gfL) POL (gIL) AFCEE

MQL 9/93
TNRCC (gfL)

1994
TNRCC (gfL)

1994 (*2.8) a

Acid:
Benzoic acid 33 50 50 NA NA
4—Chloro—3—methylphenol 0.83 10 20 NA NA
2-'Chlorophenol 1.3 10 10 18.30 51.24

2.4—Dichlorophenol 0.96 10 10 11.00 30.80
2,4—Dimethylphenol 2.4 10 10 730.00 2044.00

4,6—Dinitro—2--mcthylphenol 3.0 50 50 NA NA
2,4—Dnitrophenol 20 50 50 73.00 204.44)

2-Methylphenol 0,79 10 10 NA NA
4—Methylphenol 1.1 10 10 NA NA
2—Nitrophenol 0.73 10 10 NA NA
4—Nitrophenol 20 50 50 NA NA
Pentachlorophenol 10 30 50 1.00 2.80
Phenol 0.6 10 10 21000.00 58800.00

2,4,5—Trichlorophenol 0.81 50 50 3650.00 10220.00
2,4,6—Trichlorophenol 1.3 10 10 7.40 20.72

MDL: Method Detection Limit.
PQL: Practical Quantitation Limit.
NA : not available
1'NRCC June 1994 (relating to closure/remediation)
(a): As required by TNRCC, 2.8 is a factor used to account for lower injestion rates

associated with non—residential worker exposure.

3517—3201.12 3o15



ATYACHMENT 3
250198

RISK REDUCTION RULES (CATEGORY #2)
TNRCC INDUSTRIAL GROUND WATER

JUNE 1994

METALS GROUND WATER
PARAMETER
SW 6010

POL
(mgfL)

AFCEI3
MQL 9/93

TNRCC
(mg!L)

TNRCC
1994 (*2.8) a

Aluminum 0.1 0.5 NA NA
Antimony 0.024 0.4 0.01 0.02
Arsenic 0.037 0.6 0.05 0.14 .
Barium 0.02 0.02 2.00 5.60
Beryllium 0.003 0.003 0.00 0.01
Cadmium 0.005 0.04 0.01 0.01
Calcium 0.1 0.1 NA NA
Chromium 0.01 0.07 0.10 0.28
Cobalt 0.011 0.07 NA NA
Copper 0.004 0.06 NA NA
Iron 0.05 0.07 NA NA
Lead 0.025 0.5 0.02 0.04
Magnesium 0.2 0.3 NA NA
Manganese 0.005 0.02 NA NA
Molybdenum 0.01 0.08 NA NA
Nickel 0.023 0.15 0.10 0.28
Potassium 0.2 5.0 NA NA
Selenium 0.064 0.8 0.05 0.14
Silver 0.005 0.07 0.18 0.51
Sodium 0.2 0.3 NA NA
Thallium 0.042 0.4 NA NA
Vanadium 0.007 0.08 NA NA
Zinc 0.014 0.02 NA NA

Antimony SW 7041 0.005 0.005 0.01 0.02
Arsenic SW 7060 0.005 0.005 0.05 0.14
Hexavalent Chromium SW 7196 0.02 — 0.10 0.28
Lead SW 7421 0.005 0.005 0.02 0.04
Mercury SW 7470 0.0002 0.001 0.00 0.01
Selenium SW 7740 0.005 0.005 0.05 0.14
Thallium SW 7841 0.001 0.001 NA NA
Cyanide SW 9010 0.01 0.02 0.02 0.06

GFAA analytes may be analyzed by SW6O1O (ICP) if the concentration is greater
than 5 times the ICP PQL

IDL: Instrument Detection Limit
MQL: Maximum Allowable Quantitation Limit
NA Not available
(a) As required by TNRCC, 2.8 is a factor used to account for lower injestion rates

associated with non—residential worker exposure.
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250199AFFACHMENT 3

TNRCC INDUSTRIAL GROUND WATER
RISK REDUCTION RULES (CATEGORY #2)

JUNE 1994

8080 Ground water
PARAMETER MDL (g[L) PQL (g/L) AFCEE

MQL 9/93
TNRCC (gfL)

1994
TNRCC (gfL)

1994 ('2.8)a

Pesticides/PCBs:
Aldrin 0.017 0.04 0.04 0.00501 0.01403

alpha—BHC 0.008 0.03 0.03 NA NA
beta-BHC 0.009 0.05 0.06 NA NA
delta—BHC 0,008 0.05 0.09 NA NA
gamma-BHC (Lindane) 0.01 0.04 0.04 NA NA
Chlordane 0.45 0.5 0.14 2.00 5.6
4,4'—DDD 0.013 0.1 0.11 0.355 0.994
4,4'—DDE 0.025 0.04 0.04 0.250 0.7
4,4'—DDT 0.013 0.1 0.12 0.250 0.7
Dieldrin 0.019 0.05 0.02 0.00532 0.0149
Endosulfan I 0.012 0.05 0.14 183.00 512.4
Endosulfan II 0.017 0.04 0.04 183.00 512.4
Endosulfan sulfate 0.011 0.5 0.66 NA NA
Endrin 0.059 0.06 0.06 2.00 5.6

EndrinAldehyde 0.013 0.1 0.23 NA NA
Heptachlor 0.008 0.03 0.03 0.4 1.12
Heptachior epoxide 0.011 0.05 0.83 0.2 0.56
Methoxychior 0.112 0.5 1.76 40.00 112
Toxaphene 1.16 2.5 2.4 3.00 8.4
PCB—1016 0.513 1.0 1.0 NA NA
PCB—1221 0.53 1.0 1.0 NA NA
PCB—1232 0.165 1.0 1.0 NA NA
PCB—1242 0.243 1.0 1.0 NA NA
PCB—1248 0.582 1.0 1.0 NA NA
PCB—1254 0.54 1.0 1.0 NA NA
PCB-1260 0.347 1.0 1.0 NA NA

MDL Method Detection Limit.
PQL: Practical Quantitation Limit.
NA: Not available.
TNRCC June 1994 (relating to closure/remediation)

— (a): As required by TNRCC, 2.8 is a factor used to account for lower injestion rates
associated with non—residential worker exposure.
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1.0 INTRODUCTION

This addendum to the original site health and safety plan (SHSP)

entitled Installation Restoration Program (IRP) RCRA. Facility

Investigation Health and Safety Plan. Carswell Air Force Base. Fort;

Worth. Texas. Law Environmental, Inc., February 1994, has been

prepared by Law Environmental, Inc., (LAW) in response to the scope

of work for Naval Air Station Fort Worth (NAS Fort Worth), Joint

Reserve Base, Texas (formerly Carswell Air Force Base). The

revised scope of work was issued under the Air Force Center for

Environmental Excellence's (AFCEE) Contract No. F41624-94-D-8050,

Delivery Order 0001.

1.1 PLAN OBJECTIVE

The objective of this addendum is to address health and safety

requirements for performing base-wide quarterly ground-water
monitoring at NAS Fort Worth. The field activities to complete

base-wide ground-water monitoring are addressed in this addendum.

The primary chemical hazards are those associated with petroleum

fuels and their decomposition products. This addendum is to be

used in conjunction with the original SHSP.

1.2 OVERVIEW

This addendum will address sites not previously discussed in the

original LAW SHSP. The information and requirements of the

original LAW SHSP will remain the same for the following topics:

Site Description and Contaminant Characterization
(Section 2.0 of the original SHSP)

Hazard Assessment/Risk Analysis (Section 3.0 of the
original SHSP)

Accident Prevention (Section 4.0 of the original
SHSP)

3517-3201.09 1-1
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Staff Organization, Qualifications, and
Responsibilities (Section 5.0 of the original SHSP)

Training Requirements (Section 6.0 of the original
SHSP)

Personnel Monitoring and Protective Equipment
(Section 7.0 of the original SHSP)

Medical Surveillance (Section 8.0 of the original
SHSP)

Exposure Monitoring/Air Sampling Program (Section
9.0 of the original SHSP)

Standard Operating Procedures/Engineering Controls
and Work Practices (Section 10.0 of the original
SHSP)

Site Control Measures (Section 11.0 of the original
SHSP)

Personal Hygiene and Decontamination (Section 12.0
of the original SHSP)

Emergency Equipment and First Aid Requirements
(Section 13.0 of the original SHSP)

Logs, Reports, and Record Keeping (Section 15.0 of
the original SHSP)

Section 14.0 (Emergency Response and Contingency Procedures) will

remain as discussed in Section 14.0 of the SHSP (LAW, 1993), with

the exceptions of Dianna Johnson (404) 499-6870 as site manager and

John O'Brien (404) 499-6886 as project manager.

Section 16.0 (Site-Specific Concerns) is being replaced by the next

section. Section 2 contains the constituents of concern, action

levels, and work activities for the Base-wide Quarterly Ground-

Water Monitoring Project.

3517-3201.09 1-2



250209
2.0 BASE-WIDE QUARTERLY GROUND-WATER SAMPLING

(SOLVENT, PETROLEUM, AND PESTICIDE SITES)

This section presents information and procedures for those

monitoring wells selected for quarterly ground-water sampling that

are located at sites identified as containing solvents, petroleum,

and/or pesticide constituents of concern.

2.1 CONTAMINANT CHARACTERIZATION

The primary constituents of concern at these sites are solvents,

pesticides, and/or petroleum fuel constituents. Table 2-1 presents

the important properties for each chemical of concern.

2.2 TASK-SPECIFIC HAZARDS

A description of anticipated potential hazards and an evaluation of

these hazards is presented in the following subsections.

2.2.1 Potential Hazards

Potential hazards that may be associated with field activities at

this site include the following:

• Personnel exposure to organic and inorganic
chemicals via inhalation, incidental ingestion,
and/or skin contact with ground-water contaminants

• Explosion and/or flammability of contaminants

• Biological hazards (snakes, mosquitoes, ticks)

• Heat or cold stress, depending on season

• Excessive noise level from aircraft

3517-3201.09 2-1
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2.2.2 Hazard Evaluation

The only intrusive activity at this site is ground-water sampling

with a potential for exposure to hazardous materials via
contaminated ground-water contact.

2.3 CHEMICAL INDICATORS OF HAZARD

Chemical indicators of hazard were selected from the primary

constituents of concern at the site based on toxic and hazardous

properties. The chemicals that have the greatest potential to

cause adverse health effects at the lowest concentrations were

selected as indicators in order to establish the most protective

action level guidelines during field investigations. Exposure

monitoring for the presence of these chemicals will be conducted

during all intrusive investigative activities at this site.

Action guidelines for each chemical have been established based on

regulatory or guideline exposure limits, or on toxic properties
(where exposure limits are not available). These action guidelines

will also protect workers from the other constituents anticipated

to be encountered at the site.

The chemicals selected to serve as indicators of airborne organic

vapor hazards at this site are:

• Benzene
• Naphthalene

2.4 PERSONNEL PROTECTIVE EQUIPMENT

Level D protection will be used initially during nonintrusive field

activities, and Modified Level D will be used continuously during

intrusive field activities covered by this plan. Skin protection

shall be used at all times because some of the constituents of

concern (i.e., pesticides) that may be present can be absorbed

3517-3201.09 2-7
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through the skin, and because current real-time monitoring

technology for the presence of pesticides in ground water is not

practical. PPE will be upgraded to Level C and/or Level B, as

warranted by the monitoring of site conditions during work,

according to the action levels for monitoring equipment described;

in Section 7.0 of the original SHSP.

2.5 AIR MONITORING

Air monitoring equipment will be used to measure combustible gases,

oxygen, and organic vapors during site activities. Air monitoring

is not practical for pesticides; however, pesticides dissolved in

ground water are unlikely to present an inhalation hazard. Organic

vapors, combustible gas, and oxygen levels will be measured at the

tops of monitoring wells and in the breathing zone of the worker

nearest to the monitoring well during ground-water sampling
activities.

The monitoring equipment includes a combustible gas indicator,

oxygen monitor, photoionization detector (PID), and detector tubes

(Draeger tubes). A combustible gas indicator will be used at sites

where methane is a potential contaminant (i.e., landfill and swampy

sites). Action levels for the monitoring equipment are presented

in Table 2-2.

A 10.2 eV lamp will be used in the PID and the span control will be

set at 9.8 (benzene equivalent). Action levels for the PID are A

designed to be used in conjunction with the benzene detector tubes

(Draeger tubes) and are based on half of the lowest TWA PEL or TLV

of the suspected contaminants. Readings for the Draeger tubes for

the PID are referenced to above background and reflect those

sustained for more than 5 seconds in the breathing zone. If action

levels requiring the use of Draeger tubes are reached, Draeger tube

monitoring shall be performed every 15 minutes until PID
concentrations fall below action levels.

3517-3201.09 2-8
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