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DISCLAIR NOTICE
a

This document has been prepared for the United States Air Force by
— Law Environmental, Inc. for the purpose of initiating a base-wide

monitoring program at the Naval Air Station Fort Worth Joint

— Reserve Base, Carswell Field under the Air Force Installation

Restoration Program (IRP). Subsequent information may become known

which may make this plan premature or inaccurate. Acceptance of

this document does not mean that the Air Force adopts the
conclusions, recommendations or other views expressed herein, which

— are those of the contractor only and do not necessarily reflect the

official position of the United States Air Force.

Government agencies and their contractors registered with the

Defense Technical Information Center (DTIC) or should direct their

requests for copies of this document to:

Defense Technical Information Center
Cameron Station

— Alexandria, VA 22304-6145

Nongovernment agencies may purchase copies of this document from:

National Technical Information Service (NTIS)
5285 Port Royal Road
Springfield, VA 22161
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SAMPLING AND ANALYSIS PLAN
PREFACE

Law Environmental, Inc., (LAW) was contracted by the U.S. Air Force

Center for Environmental Excellence (AFCEE) to perform a Site

Investigation/Site Characterization at two sites at the Naval Air

Station Fort Worth Joint Reserve Base, Carswell Field. The two

sites to be investigated are the Aerospace Museum Site and the

Grounds Maintenance Yard. The primary objective of this field

investigation is to further characterize the condition of site
— soils. Project objectives will be achieved by collecting soil

samples for laboratory analysis.

The Sampling and Analysis Plan (SAP) outlines the site objectives,

the data quality objectives, the field activities, sample

collection, and laboratory analytical procedures required for the

project.

The SAP is composed of two documents - the Quality Assurance
Project Plan (QAPP) and the Field Sampling Plan (FSP).

The QAPP consists of detailed information on defining and assuring

that the Data Quality Objectives (DQOs) are achieved. DQOs are

considered through various project tasks, including writing of

plans, field work, and laboratory analysis. The QAPP delineates

the procedures necessary to achieve DQO goals.

The FSP describes field tasks necessary for implementing the

project objectives. Field tasks are described in detail to ensure

that the DQOs are achieved during field activities.

cXJ es R. Forbes E. Fred Sharpef ., P.E.
Project Manager Principal

3517-3209.27
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PtJRPOSE OF DOCDMENT

This Sampling and Analysis Plan (SAP) has been developed for the

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

Procedures outlined in this plan are designed to describe the

collection of soil samples, laboratory analysis of those samples,

evaluation of the analytical results arid field measurements with

respect to quality control data, and the interpretation and

analysis of all data collected. The plan will be effective after

final approval.

—

—
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1.1 INTRODUCTION

This quality assurance project plan (QAPP) is provided in

of the United States Air Force Installation Restoration

(IRP) for the Site Investigation/Site Characterization

Aerospace Museum Site and Grounds Maintenance Yard at the Naval Air

Station Fort Worth Joint Reserve Base, Carswelj. Field (Figure 1-1).

Solid waste management unit (SWMIJ) numbers have not been assigned

to either the Aerospace Museum Site or the Grounds Maintenance

Yard; however, both sites have been listed as Areas of Concern by

the Texas Natural Resource Conservation Comission (TNRCC). This

investigation will be conducted in accordance with the Air Force

Center for Environmental Excellence (AFCEE) Statement of Work (SOW)

for Delivery Order 0009, dated August 19, 1994, and in accordance

with the Law Environmental, Inc., (LAW) SOW interpretation letter,

dated January 27, 1995 (LAW, 1995b). The AFCEE Handbook (AFCEE,

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

developing the approach to the project.

1.1.1 The U.S. Air Force Installation Restoration Program

The objective of the U.S. Air

hazardous waste disposal and spill

and to develop remedial actions

Contingency Plan (NCP) for those

human health and welfare or
information regarding the IRP is

work plan.

Force's IR? is to assess past

sites at Air Force installations

consistent with the National

sites which present a threat to

the environment. Additional

discussed in Section 1.1 of the

3517-3209.27 1-1
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1.1.2 Puroose 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 soil samples

• Decontamination of equipment

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 listed in Appendix A.

1.2 PROJECT DESCRIPTION

An initial site characterization of the Aerospace Museum Site and

Grounds Maintenance Yard will be conducted under this delivery
order.

The following sections present the project background, scope and
objectives.

3517-3209.27 1-3
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1.2.1 Project Background

The following subsections describe the site background and previous

work performed at the sites as it pertains to this SAP.

1.2.1.1 Aerospace Museum Site - The Aerospace Museum Site is

located along Spur 341, the western portion of NAS Fort Worth,

south of Air Force Plant No. 4 (AFP-4) (Figure 1-2). The property

was acquired in 1947 as part of the expansion of the Fort Worth

Army Airfield, later renamed as Carswel]. Air Force Base. This

12.5-acre museum site has been used for display of various

aircraft, vehicles, and storage equipment since 1977. A records

search indicated that an asphalt batching plant was previously

located at the site in the early 1960s. Also, a B-52 bomber was

previously stored and dismantled at the site, resulting in small

chips of aircraft skin being buried in the surface soil of the

site. NAS Fort Worth personnel conducted a site survey on April 9,

1993, (NAS Fort Worth, 1993) and reported the following:

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

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

• A 55-gallon drum of material assumed to be waste
grease

• Discarded paint cans

A 55-gallon drum of cleaning compound

• Several rusted and unidentifiable cans and drums.

In October 1994, LAW and AFCEE representatives met at NAS Fort

Worth to visit the Aerospace Museum Site and found that the site

debris listed above had been removed and neither surface staining

nor stressed vegetation were evident.

3517-3209.27 1-4
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— 1.2.1.2 Grounds Maintenance Yard - The Grounds Maintenance Yard is

located east of the main gate, between Rogner Drive and Farmers

Branch (Figure 1-3). The Grounds Maintenance Yard is a graveled

yard with two small maintenance buildings, a pesticide storage

shed, and two 500 gallon aboveground gasoline storage tanks
contained within a concrete berm. A site walk-through survey
conducted by LLAW and AFCEE personnel found some soil staining and

the location of areas suspected to have contained chemical storage

sheds and/or petroleum storage tanks.

1.2.2 Project Scope and Obiectives

—
The site-specific project objectives are described in the following

subsections. Project 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 evaluation of all data collected.

1.2.2.1 Project Objective for Aerospace Museum Site - The project
objective is to conduct an initial site characterization to

determine the presence or absence of contamination in surface soils

resulting from previous site activities, which included the storage

and restoration of surplus aircraft to use as museum pieces.

Potential contaminants include lubricants, solvents, and aircraft

paint. The site is not included in the RCRA Part B permit dated

February 1991.

Samples of the surface soil will be collected from 0 to 2 feet and

analyzed for volatile organics, semi-volatile organics, and metals.

Approximately 49 samples will be collected from locations selected

from a grid layout of the site. Sampling locations occur at 100-

foot intervals, but locations may be offset approximately where

obvious soil staining is observed, at source areas identified

during the field effort, or at locations with accumulations of

aircraft debris.

3517-3209.27 1-6
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The data quality objective for the analytical results is selected

to achieve definitive chemical data. Analyses will be performed

using SW-846 methods. Full IRP Handbook compliance is not a

requirement for the chemical data for this project because the data

are intended to be used only for the determination of the presence

or absence of contamination. All laboratory quality control
protocols will be followed and the quality control results will be

reported. The laboratory results will be verified and data

evaluation will be performed by LAW. Results of the sampling

effort will be compared to site-specific background concentrations.

1.2.2.2 Pro-ject Obiective for Grounds Maintenance Yard - The
project objective is to conduct an initial site characterization to

determine the presence or absence of contamination in surface soils

resulting from past operations, which included storage and
maintenance of groundekeeping equipment, and storage of pesticides,

solvents, and fuels. Potential contaminants include lubricants,

fuels, solvents, and pesticides. The site is not included in the

PLCRA Part B permit dated February 1991.

Samples of the surface soil will be collected from 0 to 2 feet and

analyzed for volatile organics, semi-volatile organics, metals,

pesticides/PCBs, and herbicides. Approximately 30 samples will be

collected from locations selected from a grid layout of the site.

Sampling locations occur at approximately 60-foot intervals, but

locations may be offset where stained areas occur near the two

maintenance buildings and former pesticide storage building, in the

area of the former petroleum storage tanks, and locations where

obvious soil staining is observed.

The data quality objective for the analytical results is selected

to achieve definitive chemical data. Analyses will be performed

using SW-846 methods. Full IRP Handbook compliance is not a

requirement for the chemical data for this project because the data

are intended to be used only for the determination of the presence
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or absence of contamination. All laboratory quality control

protocols will be followed and the quality control results will be

reported. The laboratory results will be verified and data

evaluation will be performed by LAW.

Results of the sampling effort will be compared to site-specific

background concentrations.

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 this project are
discussed in the following sections.

1.3.1 Project Orpnization

LAW will manage the project and provide services related to field

sampling, data analysis, site characterization, and reporting.

The project organization is shown on Figure 1-4.

1.3.1.1 Law Environmental. nc. - LAW will provide the project

management, engineering and analysis, and sampling through its in-

house resources. Law Environmental, Inc., 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 Laboratory - 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

3517-3209.27 1-9
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sample shipping containers, chain-of-custody documents, chemical

analysis, reporting, and laboratory quality assurance/quality
control (QA/QC). 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 participants for this project include the project principal,

project manager, site manager, project chemist, laboratory project

manager, field team, and project safety officer. 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 Prolect 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 of experience

with Law Companies.

1.3.2.2 Prolect Manacer - The project manager, Mr. James Forbes,

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

will coordinate office and field activities, provide administrative

requirements, and supervise schedules, technical approach,
implementation, and report preparation. Mr. Forbes has 18 years of

professional experience in technical and project management with
LAW.

3517-3209.27 1-11
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1.3.2.3 Site Manager - The site manager will coordinate and

supervise the field investigation activities. Mr. William Craig

will serve as the site manager for this project. Mr. Craig has

over five years of experience in Site investigations and
assessments.

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. Susan Max will serve as the project

— chemist for this investigation. Ms. Max is a Senior Chemist with

over eight years of experience in environmental chemistry, QA/QC,
and data evaluation.

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

environmental samples received by the laboratory. This person will

oversee sample distribution through the lab, analytical procedures,

quality control, reporting, and sample disposal. Mr. James mcci
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 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, Mr.

William Craig, 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, Mr. Jack Peng (404) 449-6752, who

3517-3209.27 1-12



will provide advice and assist in resolving any health and safety

issues.

1.3.3 Pro-ject OA 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

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, Bite 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

deems 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 appropriate quality

3517-3209.27 1-13
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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 (PAP.CC).. 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.

1.4.1 OA 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

arialyte 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.
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Sampling accuracy can be maximized 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. The trip blank shall accompany each shipment

of samples to be analyzed for volatile organic compounds. This

blank will be analyzed for volatile compounds only. Equipment

blanks shall be collected by each sampling team on each day of

sampling. This blank will be analyzed for all laboratory analyses

requested for the environmental samples. In addition to equipment

operation and standard operating procedures, a high level of

accuracy will be maintained by continuous monitoring and review of

field procedures by site personnel. 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 analyte is expressed as a percentage of the difference

between results of duplicate samples or matrix spike duplicates

(MS/MSD) for a given analyte. Relative percent 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.
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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 vii]. 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 Comoleteness - Completeness is expressed as the percentage

of valid data obtained from a measurement system. The formula used

to calculate completeness is found in Section 1.13.1.

Field sampling conditions are often unpredictable and nonuniform.

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;

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

storage. If, for any reason, all of the samples are not sampled,

or if they are sampled but not analyzed due to breakage or holding

time exceedances, the amount of valid results is diminished by the

appropriate number for all of the methods affected.

For analytical data to be considered valid, it must meet all

acceptance criteria including accuracy, precision, and any other

criteria specified for the analytical method used. Completeness is

calculated after the data has been evaluated and qualified. All

results not qualified with an "R" flag are considered valid and are

included in the numerator of the equation. Estimated (rTJr flagged)

data are included as valid results because the objective of this

project is to determine only the presence or absence of
contamination. The completeness goal is evaluated for each analyte
by method and takes into account both field sampling completeness

3517-3209.27 1-16



and analytical completeness. The overall data quality objective

for completeness during this investigation is 90 percent.

Methods for which more than 10 percent of the samples fail the

sampling, accuracy, or precision 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.

Critical data points are those samples necessary in order to

achieve the project objectives (i.e., background-samples). In the

event a critical data point is not available, resampling may be

required.

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.

For this project, the sampling locations have been chosen from a

grid layout in order to collect representative samples from each
site. Sampling locations may be offset to coincide with
observations of soil staining or stressed vegetation. All

laboratory methods have been chosen from SW-846 analytical

protocols which are the preferred methodologies for IRP
environmental activities.
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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 soil sampling

activities are categorized into two groups: field screening data

and laboratory generated data.

Field screening data (field measurements) are collected to conduct

health and safety monitoring described in the health and safety

plan. For this project, breathing zone readings will be taken

using a PID detector. The instrument used to gather the data will

be calibrated and maintained as described in the Field Sampling

Plan and real-time results will be recorded in the field log books.

The definitive data for this project is produced using SW-846

methods as described in Table 1-1. The laboratory will perform the

requested methods, meet specified limits (method detection limits

and surrogate recoveries), and implement any corrective actions

needed as listed in Appendix A.

The laboratory generated data will be adequately documented and of

sufficient quality to provide legally defensible data. Laboratory

requirements include complete data documentation and archival.

Laboratory reports will include all soil results corrected for dry

weight; surrogate, matrix spike, and method blank results; and

method calibration and continuing calibration verifications.

1.4.2 Goals

Method-specific goals for precision and accuracy are presented in

Appendix A-2. Comparability goals will be met by adhering to the

3517-3209.27 1-18
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TABLE 1-1

ANALYTICAL TEST METHODS
Naval Air Station Fort Worth Joint Reserve Base

Fort Worth. Texas

MATRIX: SOIL METHOD (soil/water) HOLDING

Soils

TIMES

Waters

Volatile Organics SW 8240 A: 14 d A: 14 d

Semi-Volatile Organics SW 8270 P: 14 d
A:40d

P: 7 d
A:40d

Herbicidesb SW 8150 P: 14 d
A:40d

P: 7 d
A:40d

Pestjcjdes/PCBs SW 8080 P: 14 d
A:40d

P: 7 d
A:40d

Total Metals Screen SW 6010 180 d 180 d

Arsenic SW 7060 180 d 180 d

Lead SW 7421 180d 180d
Selenium SW 7740 180 d 180 d

Mercury SW 7471/7470 28 d 28 d

A = Analyzed P = Prepped d days

Test Methods for Evaluation of Solid Waste. SW-846 (Third Edition)
b Herbicides collected at Grounds Maintenance Yard only.

Pesticides collected at Grounds Maintenance Yard only.

Note: (1) lithe 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 ICP is <5 x the IDL on the ICP, then the Graphite Furnace
Atomic Absorption(GFAA) analysis is required.

(2) Preparation methods for soil samp'es are SW 3550 for semi-volathes and pesticides/PCBs,
and SW 3050 for metals (except for arsenic). Preparation methods for water samples are SW
3520 for semi-volatiles and pesticides/PCBs. SW 3005 for metals by SW 6010, and SW 3020
for lead.

PREPARED/DATE: DRJ 2-10-95

3517-3209.27 CHECKED/DATE: SM 2-13-95
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use of standard sampling and analytical methods, and through the

use of quality control samples. The overall completeness goal

(valid data) for this project will be 90 percent for each analyte

by method. Valid data is defined as all data which has not been

qualified as rejected. Failure to meet the completeness goal may

result in the resaxnpling and reanalysis of samples.

1.5 SAMPLING PROCEDURES

Sampling procedures consist of sample collection, transport, and

storage protocols. The protocols which pertain to the field

activities are presented in detail in the Field Sampling Plan (FSP)

and are only referenced here. Sample collection, transport, and

storage guidance documents to be adhered to are listed below:

• Test Methods for Evaluating Solid Wastes, Third
Edition, EPA SW-846, Noveuiber 1986 (USEPA, 1986)

• Handbook to Support the Installation Restoration
Program (IRP) Statements of Work, September 1993
(AFCEE, 1993)

Detailed sampling protocols are presented in Section 2.2.

1.6 SMPLE 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 Ooerations

Maintenance of sample custody in the field starts with the
collection, preservation, and labeling of the sample.
Documentation of field sampling activities will be performed and a

chain-of-custody form will be initiated. Specific procedures for

3517-3209.27 1-20
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the maintenance and documentation of the custody of the samples in

the field is discussed in detail in the Field Sampling Plan.

-we

1.6.2 Laboratory Ooerations

Sample custody and documentation procedures in the laboratory are

outlined in Figure 1-5. Upon receipt of the samples at the

laboratory the chain-of-custody documentation is reviewed and

completed. The laboratory documents the condition, temperature,

and appropriate preservation the samples. The laboratory then

assigns a laboratory identification number and initiates internal

chain-of-custody procedures. These procedures include limited

access to sample storage areas within the laboratory; documentation

of samples checked out by technicians and analysts; standard

labeling practices for sample aliquots, extracts and digestates;

and documented sample disposal practices. If discrepancies in any

of these procedures occur, the laboratory will notify Law and

institute the appropriate corrective actions.

1.7 FIELD EQUIPMENT CALIBRATION PROCEDURES

Several instruments will be used in the field investigation. These

instruments consist of a photoionization detector, oxygen monitor,

and combustible gas indicator. 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 used,

sample holding times, detection limits, and calibration

requirements.
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FIGURE 1-5

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 DC - Extraction Record
(1) Organics Prep Lab - Percent Moisture

- Standards Prep Logs
- DC 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
- QC Sample Logs

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

E. Sample Disposal - Internal Sample Disposal Forms
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1.8.1 Analytical Methods and Holding Times

Samples will be transported to the laboratory for analysis as

expeditiously as possible. upon receipt of the samples, the

laboratory will evaluate whether holding times have been exceeded.

If at any time the laboratory is aware of a holding time
exceedance, the laboratory representative will contact LAW in order

to determine a course of corrective action. If completeness goals

are not met as a result of holding time exceedances, resainpling

will be performed at no additional cost to the Air Force. The

analytical methods and associated holding times are presented in

Table 1-1.

1.8.2 Detection Limits and Ouantitation Criteria

1.8.2.1 Terminology - Each analytical result will be reported as

a detected concentration or as less than the instrument detection

limit (IDL) for inorganic methods. For organic methods, results

will be reported as a detected concentration or as less than the

practical guantitation limit (PQL). Soil results will be reported

corrected for moisture in parts per million (mg/kg) for organics

and inorganics. Method detection limits (MDLS), IDL5, and PQLs are

defined below.

1.8.2.2 Procedures - The following procedures are used to
establish limits of detection and quantification.

Method detection limits (MDL) 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:

3517-3209.27 1-23
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MDL = Ct) Cs)

where:

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

is the standard deviation of the data
pool

Instrument detection limits (IDL) are established by the TJSEPA

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 nonconsecutive days. The

standard deviation CS) of the seven data for each of the three days

is calculated and the IDL established by the following equation:

IDL= S1+S2+S3 *3

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

specified limits of precision and accuracy during routine
laboratory operating conditions. PQLs are often derived from the

calculated MDL or IDL. Soil PQLs for this project are derived from

MDLs resulting from detection limit studies performed on laboratory

water. The values obtained from the water studies are adjusted for

the conversion to soil units and then factored by a method-specific

multiplier. For this project, the laboratory PQL is defined as the

reporting limit. 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 laboratory established detection and
quantitation limits are listed in Appendix A-i.

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

be calibrated and maintained 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/PCB analyses performed by gas
chromatography will follow EPA Method 8080 and herbicide analyses

will follow EPA Method 8150. Second column confirmation is

required for samples which exhibit a positive result at or above

the PQL. The primary column to be used is DB-5 and the secondary

column is DB-608. The confirmation system must be calibrated and

subject to the same QC as the primary GC system. Data from both
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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 f or 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 with five
standards and a calibration blank using external
standard technique.

3. If the percent relative standard deviation (RSD) of
the calibration factor (CF) for the five standards
is less than or equal to 20 percent, then the
average CF is used for quantitation. If the CF is
greater than 20 percent, a calibration curve is
established by plotting response versus amount.
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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) containin9' a].]. single peak
analytes of interest is run. Pesticide/PCB
atandards also include Toxaphene, Chiordane, and
Aroclors 1016/1260. The standard's CF must agree
with the initial calibration average CF within plus
or minus 15 percent difference CD). For a
calibration curve, the CF of the mid-point initial
calibration standard is compared to the ICy 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 which
must be within plus or minus 15 percent difference
(D) of the ICy. For a calibration curve, the CF of
the mid-point initial calibration standard is
compared to the 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 Chromatocrpohy/

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

EPA Method 8240 (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 GCJMS will be tuned to meet
ion abundance criteria given in Tables 1-2 and 1-3
f or decafluorotriphenyiphosphine (DFTPP) or 4-
bromofluorobenzene (BFB).

2. Initial calibration will be performed on
calibration standards at five concentration levels
containing all analytes 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
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TABLE 1-2

DFTPP KEY IONS AND ABUNDANCE CRITERIA
Navel Air Staon Fort Worth Joint Reserve Base

Fort Worth. Texas

Mass Ion Abundance Criteria

51 30-60% of mass 198

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

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%ofmassl98
443 17-23% of mass 442

J.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 2-10-96
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TABLE 1-3

BFB KEY IONS AND ABUNDANCE CRiTERIA'
Naval Air Station Fort Worth Joint Reserve Base

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 8240, SW-846, 3rd Edition, November 1986.

PREPARED/DATE: DRJ 2-10-95
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Compounds (SPCC) 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 percent RSD for the Calibration
Check compounds (CCC) must not exceed 30 percent.
The percent RSD for the other compounds should be
less than 30 percent. If not, a notation is nade
in the sample documentation. The following SPCC
and CCC compounds will be monitored:

S PCC

Volatiles: Chloromethane, 1, 1-Dichloroethane,
Bromoforin, 1,1,2,2 -Tetrachloroethane, Chlorobenzene

Semi-volatiles: N-nitroso-di-n-propylamine,
Hexachlorocyclopentadiene, 2,4 -Dinitrophenol, 4-
Nitrophenol)

CCC

Volatiles: Vinyl chloride, 1,1-Dichioroethene,
Chloroform, 1,2 -Dichioropropane, Toluene,
Ethylbenzene

Semi-volatiles: Base/Neutrals - Acenaphthene, 1,4-
Dichlorobenzene, Hexachiorobutadiene, N-Nitroso-
di -n-phenylamine, Di-n-octy].phthalate,
Fluoranthene, Benzo(a)pyrene; Acids - 4-Chloro-3-
methylphenol, 2,4 -Dichiorophenol, 2 -N'itrophenol,

, Pentachiorophenol, 2,4, 6 -Trichlorophenol

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 (ICy) 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 semi-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 jzg/L. The internal standards are as
follows:
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Bromochioromethane
1 • 4-Difluorobenzene
Chi orobenzene -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 nanograrns 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 by the ICP method will follow current EPA SW846 method

procedures. The instrument must be calibrated daily or once every

24 hours and each time the instrument is set up. This includes the

following calibration procedure:

i. Verify instrument is operating satisfactorily by
checking automatic gain setting and optical
alignment.

2. Calibrate instrument 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. The
observed result must be plus or minus 10 percent of
the expected value.

4. Verify the calibration blank. The observed result
must be less than three times the detection limit.

5. Verify high-level standard calibration. The
observed result must be plus or minus 5 percent of
expected value.
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TABLE 14

VOLATILE INTERNAL STANDARDS WITH CORRESPONDING ANALYTES
ASSIGNED FOR QUANTITATION

Naval Air Station Fort Worth Joint Reserve Base
Fort Worth. Texas

BROMOCHLOROMETHANE 1 ,4-DIFLUOROBENZENE CHLOROBENZENE-d5

Chloromethane Trichioroethene Chlorobenzene

Vinyl chloride 1 ,2-Dichloropropane Ethylbenzene

Bromomethane Bromodichloromethane Styrene

Chloroethane 2-Chioroethyl vinyl ether Bromoforn,

Acetone cis-1 ,3-Dichloropropene 1.1 ,2,2-Tetrachloroethane

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

1 • 1 -Dichlorethene Dibromochloromethane Bromofluorobenzene(surr)

Methylene chloride 1 ,1.2-Trichloroethane

trans-i .2-Dichioroethene Tetrachioroethene

1 .1 -Dichloroethane Toluene

Vinyl acetate 4-Methyl-2-pentanone

cis-1 .2-Dichioroethene 2-Hexanone

2-Butanone Toluene-dB(surr)

Chloroform

1 • 1 , 1 -Trichloroethane

Carbon tetrachloride

Benzene

1 ,2-Dichloroethane

1 ,2-Dichloroethane-d4(surr)

PREPARED/DATE: DRJ 2-10-95
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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
Fort Worth, Texas

1 ,4-DICHLOROBENZENE-d4 NAPHTHALENEd8 ACENAPHTHENE-dl 0

Phenol Nitrobenzene Hexachlorocyclopentadiene

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

2-Chiorophenol 2-Nitrophenol 2,4,5-Trichiorophenol

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

1 ,4-Dichlorobenzene Benzoic acid 2-Nitroaniline

Benzyl alcohol bis(2-Chloroethoxy)methane Dimethylphthalate

1 ,2-Dithlorobenzene 2,4-Dichiorophenol Acenaphthylene

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

b.s(2-Chloroisopropyl)ether t4aphthatene 3-Nitroanhne

4-Methylphenol 4-Chioroanhline Acenaphthene

N-nitrosodi-n-propylamine Hexachiorobutadiene 4-Nitrophenol

Hexachloroethane 4-Chloro-3-methylphenol Dibenzofuran

2-Fluorophenoflsurr) 2-Methylnaphthalene 2,4-Dinitrotoluene

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

Diethylphthalate

4-Chlorophenyl phenyl ether

Fluorene

4-Nitroaniline

2-Fluorobiphenyl(surr)
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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
Fort Worth. Texas

PHENANTHRENE-di 0 CHRYSENE-di 2 PERYLENE-di 2

4-6-Dinitro-2-methylphenol Pyrene Di-noctyl-phtaiate

N-nitrosodi-phenylamine BtrtyI benzyl phthalate Benzo(b)iluorantherie

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

Hexachlorobenzene Benz{a)anthracene Benzo(a)pyrene

Pentachiorophenol Chrysene lndeno(1 .2.3-cd)pyrene

Phenanthrene bis(2-Ethylhexyl)phthalate Dibenz(e,h)anthracene

Anthracene Terphenyl-di 4(surr) Benzo(g.h.i)perylene

Di-n-butyl-phthalate

Fluoranthene

2 ,4,6-Tribromophenol(surr)

PREPARED/DATE: DRJ 2-10-95

CHECKED/DATE: SM 2-13-95
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6. Every ten sainp].es, a Continuing Calibration
Verification (CCV)/Continuing Calibration 1ank
(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);
ref er 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 bsorption Mercury is analyzed using

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

acidified and then undergoes a heated, oxidation digestion with

potassium permanganate and potassium persulfate. After digestion,
a solution of sodium chloride-hydroxylamine sulfate is added to the

sample digestate to reduce excess permanganate 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 spectrophot.ometer. The calibration

procedure is as follows:

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

2. Align cell minimizing absorbance reading.

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 (ICy) and a
calibration blank (ICB). The observed result of
the ICy 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.
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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.

1.8.3.5 Metals by GraDhite Furnace Atomic Absorption (GFAA) -

Metal analyses performed by the GFAA method will follow current EPA

SW 846 Methods. Instrument must be calibrated daily or once every

24 hours and each time the instrument is set up. 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 2,600 degrees
Centigrade) -

2. After the proper conditions for each element are
prograirned 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.

5. Verify the calibration with a second source Initial
Calibration Verification (ICy) standard. 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.
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1.9 DATA REDUCTION. VALIDATION. MD REPORTING

The following sections describe the reduction, validation, arid

reporting of data after samples are analyzed.

-S

1.9.1 Data Management

An.alytical 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
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, CCVsamples,
etc. Calculations are performed on the data station or on

specialized software utilized by the MIS Department. Raw data are

to be reduced as specified by each analytical method and reported

in the following units:

SOLID

Organic parameters mg/kg
Inorganic parameters mg/kg

3517-3209.27 1-37



H:;;ti

Note that for the organic and inorganic paralrLeters, solid results

will be corrected for the percentage of solids in the sample ("dry

weight"). Each analytical result will be reported as a detected

concentration or as less than the IDL or PQL (see Section 1.8.2).

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 the LAW project chemist against
predetermined 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 found in Appendix A. 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.

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

made by the LAW project chemist who has over five years of

environmental chemistry experience. The evaluation includes

reviews of the laboratory QC data, the field QC data, and the

project DQOs presented in Section 1.4. The first step will be to

perform an evaluation of the laboratory QC data. 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
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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 subsections. 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 OC Data - Analytical data will be reviewed

by the project chemist following LAW's Standard Operating
Procedures for Chemical Data Quality Evaluation (LAW, l995a).

These procedures are based on the USEPA's data validation

guidelines for qualification of chemical data. The data evaluation

process is documented on method-specific evaluation forms provided

in the LAW standard operating procedures. All data evaluation

documentation is reviewed by a LAW senior chemist.

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 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.

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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TABLE 1-6

::;:: ::

DATA EVALUATION CATEGORIES
Naval Air Station Fort Worth Joint Reserve Base

Fort Worth, Texas

CATEGORY QC DATA EVALUATED

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 +

No blind data for QC samples, blind performance evaluation samples, or split samples will be collected.

3517-3209.27
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LABORATORY OC:

1. Sample Integrity

2. Instrument Set-up/Method Applicability

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

- —



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 f or evaluating the site.

Recoiranendations 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. All usable data

will be included in the numerator of the completeness calculation;

all rejected data will be excluded. Completeness will be expressed

in quantitative terms using the formula in Section 1.13.1 and the

results will be compared to the project objectives to determine

whether enough data were collected to achieve the project goals.

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 Ouplification - Data qualification is performed
following the USEPA chemical data validation guidelines. Each data

point will be graded using one of the following categories:
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• Usable as reported (no qualifier)
Usable with qualifications ("J", estimated value)

• Unusable ("R", rejected result)

Data for which the laboratory and field QC data are all within the

acceptance limits, as defined in Appendix A, will be assigned the

grade "usable as reported" and will not be qualified. Data for

which QC criteria are not met, but which are considered usable

data, will be assigned the grade "usable with qualifications" and

may be flagged with a "J" flag indicating an estimated value.

These data are usable, although the qualifier indicates a bias in

the reported value. Data for which the corresponding QC results

are deemed gross QC failure will be qualified with an "R", assigned

the grade unusable", and will not be used for site
characterization. Examples of gross QC failure include:
calibration failures, internal standard recoveries less than 10

percent, and surrogate spike recoveries legs than 10 percent. The

flags to be used to qualify the data are presented in Table 1-7.

1.9.4 Data Reporting

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)

• MS/MSD results
• Duplicate/replicate results
• Rinsate results

Positive results
Field characterization data (pH, SC, temp)

• Control limits (surrogates, MS/MSD, duplicates)

A data quality evaluation sunnary is included in the technical

report. It includes a discussion of the QC results from the

laboratory report and any data qualifiers applied to the sample
data as a result of the QC review.
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TABLE 1-7

DATA QUALIFICATION FLAGS
Naval Air Station Fort Worth Joint Reserve Base

Fort Worth, Texas

FLAG POSITIVE RESULTS NEGATIVE RESULTS

FLAGS FOR DATA WITHIN ACCEPTANCE LIMITS (Usable as Reported)

Ino flag) (Use datum without qualification) (Use datum without qualification)

FLAGS FOR DATA WITHIN ACTION LIMITS (Usable With Qualification)

J Estimated quantitation based upon QC data Estimated quantitation based upon QC data

JB Estimated quantitation: possible biased high (Not applicable)
or false positive based upon blank data

J}-l Estimated quantitation - possibly biased high (Not applicable)
based upon QC data

JL Estimated quantitation - possibly biased low Possible false negative based upon QC data
based upon DC data

Jd Estimated result due to dilution Reporting limit raised due to dilution

JO Estimated quantitation; result below the POL (Not applicable)

FLAGS FOR DATA OUTSIDE OF ACTION LIMITS (Unusable)

R Datum rejected based upon DC data: do not Datum rejected based upon DC data: do not
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 DC 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)

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

JB >J

JH0rJL >J

PREPARED/DATE: RJ 2-10-95

3517-3209.27 CHECKED/DATE: SM 2-13-95
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2. .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.

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 shall demonstrate, through

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

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

reagent water blank shall be processed with each preparation batch

consisting of no more than 20 samples that are of a similar matrix.

Within the preparation batch, all reagents and procedures are kept

constant. The blank samples should be carried through all the

stages of the sample preparation and measurement steps.

If any spiked analyte in a laboratory control sample fails the

acceptance criteria for recovery, a QC check standard for each
analyte that failed must be prepared and analyzed. As part of the
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QC program for the laboratory, method accuracy for each matrix

studied must be assessed and records must be maintained.

The types and frequency of laboratory quality control samples to be

used are presented in Appendix A-3. 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,

preparation, and instrumentation. For most analyses, a method

blank is analyzed for each sample preparation batch (or analysis

batch if no preparation is required) and at a frequency of one

method blank for no more than 20 samples analyzed at the same time.
Within a preparation batch, all reagents and procedures are kept

constant. If an analyte of interest is detected above the

reporting limit in a method blank, corrective action must be taken

as described in Appendix A-3.

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. Internal standards will be

used for volatile compound and semi-volatile compound analyses.

Recovery of internal standards is considered acceptable if the

criteria for EICP area (minus 50 percent to plus 100 percent of the

last calibration verification standard) is met.

Surrogates. Surrogates are measured amounts of certain compounds

added before preparation or extraction of a sample. The recovery
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of a surrogate may be used to determine extraction recovery.

Surrogates are added to all samples analyzed for chlorinated

pesticides, herbicides, semi-volatiles, and volatiles. The

criteria for surrogate recoveries for each applicable analytical

method are presented in Appendix A-2.

Spiked Samrles. 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:

Matrix Spike Percent Recovery = SSR- SR x 100

where:

SSR — spike sample result
SR sample result
SA spike added from spiking mix

Spiked samples are prepared and analyzed for representative 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 QC criteria for spike recoveries for each analytical

method are presented in Appendix A-2.

The matrix spiking compounds for SW-8240, SW-8270, SW-8080 and
SW-8150 have been chosen as representative spiking compounds based

on their prevalence at many installations studied under the IRP.

These compounds are generally accepted as representative of the

various compound classes analyzed by the methods and are commonly
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used for this purpose. The following compounds will be used as

I'

MS/MSD spiking compounds:

Duplicate

difference

the precision

according

Duplicates or duplicate

Method SW-8240

method analyte with each batch,

20 samples.

2,4, 5-TP

or at a frequency of at least 1

3517-3209.27 1-47
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1, 1-Dichioroethene Dibromochloromethane
Trichioroethene Chloroform
Benzene Ethylbenzene
Toluene Tetrachloroethene
Chlorobenzene 1,1, 1-Trichloroethane

Method SW-8270

Phenol Pentachlorophenol
2- Chiorophenol Pyrene
l,4-Dichlorobenzene bis(2-Chloroethoxy)methane
N-Nitroso-di -n-propylamine Butyl benzyl phthalate
1, 2, 4 -Trichlorobenzene Hexachlorobenzene
4 -Chioro- 3 -methylphenol Benzo (a) pyrene
Acenaphthene Benzo (a) anthracene
4 -Nitrophenol Naphthalene
2,4 -Dinitrotoluene

Method SW-8080

ga.mma-BHC (Lindane) Endrin
Heptachlor 4,4' -DDT
Aldrin PCB 1016/1260
Dieldrin

Method SW-8150

2,4-D
2,4,5-T

Samples or Duplicate

(RPD) between duplicates

of a given analysis.

to the equation presented

Soikes. The relative percent

or duplicate spikes measures

RPDs are calculated as
in Section 1.13.1

spikes are prepared and analyzed for each

per
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Laboratory Control Standar. Laboratory control standards (LCSs)

and quality control check samples (QCCS5) are aliquots of organic-

free or deionized water to which known amounts of all analytes of

interest have been added. LCS5 are analyzed with every analytical

batch, and they are subjected to the sample preparation or
extraction procedure and analyzed as samples. The stock solutions

used for LCSs are purchased or prepared independently of
calibration standards. The LCS recovery checks the performance of

analytical methods and equipment. For inorganic and metals

analyses, the percent recovery for LCSs is compared to method-

specific QC criteria. When the results of an organic method

aqueous matrix spike indicate recovery failures, an LCS will be

analyzed to evaluate the performance of the measurement system.

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 updated annually by the laboratory. The current QC

criteria for LCS recoveries are presented in Appendix A-2.

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

analysis, including sample preparation. If 80 percent of the

compounds included in the LCS spike fall within the laboratory

established range, acceptable instrument performance is verified.

The laboratory will reanalyze any batch in which the LCS fails for

over 20 percent of the analytes. In addition, data qualifications

will be applied to individual compound results for all samples

analyzed in a batch with out-of-limits LCS results.

1.10.3 Control Limits

Control limits for this project are laboratory established on an

annual basis. Control limits for the recoveries of spikes for each

analytical method will be experimentally established based on

historical data. Control limits for precision are based on

historical data but are adjusted to acconunodate the wide variation

seen in project-specific matrices. If historical data are not
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complete then control limits are set based on the method
performance data. Appendix A-2 presents the current control limits

for QC samples for each analytical method. Appendix A-3 presents

a sunnary of calibration and internal quality control procedures,

acceptance criteria, and corrective actions.

1.11 PERFORNANCE 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

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
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• 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 CIJP

• 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

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.
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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 ].ogbooks. 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 1-8

through 1-11 list the maintenance required for each instrument.

1.13 FIELD AND LABORATORY PROCEDURES USED TO ASSESS DATA QUALITY
INDICATORS

1.13.1 Formulas

- 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:

%R=

where: X — analytical result from the spiked sample
T analytical result from the unspiked sample
K value of the spike added

To determine accuracy, surrogate, matrix spike and matrix spike

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

accuracy for these results will be calculated, reported, and

compared to the control limits established by the laboratory.
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TABLE 1-8

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

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 Daily

6. Air dust electronics and main frame Annually

PREPARED/DATE:

CHECKED/DATE:

DRJ 2-10-95

SM 2-13-95

3517-3209.27



TABLE 1-9

ROUTINE MAINTENANCE SCHEDULE FOR GC!MS
Naval Air Station Fort Worth Joint Reserve Base

Fort Worth. Texas

Maintenance Frequency
—

1. System Diagnostics

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)

BFB 4-Bromoflurobenzene I/O Input/Output
DFTPP Deoafiuorotnphenyipho.phine PFTBA — Perflurortnbut'y$amine
DMA — Di.k Merntenence Acquisition RF — Redio Frequency
GCIMS — Ga. Chrom.tograph/Ma.s Spectrometer

PREPARED/DATE: DR.) 2-10-95

3517-3209.27 CHECKED/DATE: SM 2-13-95
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TABLE 1-10

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

Fort 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 ICP 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 2-10-95

3517-3209.27 CHECKED/DATE: SM 2.13-95
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TABLE 1-11

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

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: DB,J 2-1D5
3517-3209.27 CHECKED/DATE: SM 2-13.95



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 ie assessed through the use of duplicate samples. An RPD

for each component is calculated using the following equation:

RPD =
(A+B)/2 x 100

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 precision will be calculated, reported and

compared to the laboratory established control limits. In

addition, field duplicate precision will be calculated. Field

precision will be rated based on the following:

RPD CATEGORY

Good Fair Poor

less than 20% 20-50% greater than 50%

Samples demonstrating field precision in the "poor" category will

be qualified as estimated.

Completeness - 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. Field

sampling completeness is defined as the number of samples

successfully sampled and analyzed compared to the nuniber of samples

planne'l for analysis. Valid laboratory results are defined as all

results not qualified with an "R" flag. The result is expressed as

a percentage for each analyte measured.

3517-3209.27 1-56
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Number of valid measurements
Total number of measurements

The overall percent completeness goal for this project is 90

percent.

1.13 .2 Documentat ion

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 (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

chromatogranis, 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.

Depending on the nature of the corrective action (CA), it is

classified as one of two types, innediate 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
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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.

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:

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.
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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 OtIALITY 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 Reportin 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:

An assessment of QC (accuracy, precision, and
completeness)
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Significant QA problems encountered and results of
corrective action taken

— Name and position of the individual preparing the
reports.

1.15.2 Laboratory 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.

1.16 VARIATION

AFCEE approval will be obtained in order to implement field tasks

that vary in approach as compared to the statement of work written

for this delivery order.
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— 2.0 FIELD SAMPLING PLAN

Field tasks to be conducted at the Carswell AFB RFI sites are

explained in detail in the following text.

2.1 FIELD OPERATIONS

Aerospace Museum Site and Grounds Maintenance Yard

• Lay out surface soil sampling grid (Figures 2-1 and
2-2).

• Determine location for two background samples.

Collect surface soil samples for off-site chemical
analysis.

2.1.1 Site Reconnaissance. Preparation, and Restoration

Prior to commencement of field operations, all sites will be

visually inspected and cleared for utilities, and sample locations

will be staked. The sites will also be inspected for access

routes. Specific information concerning field office spaces,
decontamination area, and drum staging areas will be coordinated

with base personnel.

Upon completion of field activities, each site will be restored to

a condition that as closely as possible approximates the condition

of the site prior to field activities.

2.1.2 Surface Geophysical Surveys

Surface geophysical surveys are not required for this preliminary

soil investigation.

3517-3209.27 2-1
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2.1.3 Soil Gas Surveys

Soil gas surveys are not required for this preliminary soil

investigation.

2.1.4 Borehole Construction. Lithplpgic Sainlina. and Logging

Borehole construction, lithologic sampling, and logging are not

required for this preliminary soil investigation.

2.1.5 Monitor Well Construction and Develoornent

Monitor well construction and development are not required for this

preliminary soil investigation.

2.1.6 Aauifer Tests

Aquifer tests are not required for this preliminary soil

investigation.

2.1.7 Test Pit Excavation

Test pit excavation is not included as a part of this delivery
order.

2.1.8 Surveying

Surveying is not included as a part of this delivery order.

2.1.9 Eauioment Decontamination—

The following decontamination procedures will apply to all sampling

equipment. The decontamination steps are as follows:
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1. Hand wash with a solution of laboratory grade
detergent.

2. Rinse with copious quantities of potable water.

3. Rinse with deionized (Reagent Grade II) water.

4. Spray-rinse with pesticide grade methanol.

5. Spray-rinse with pesticide grade hexane (Grounds
Maintenance Yard only).

6. Air dry.

2.1.10 Waste Handling

The field effort is limited to the collection of shallow soil

samples using stainless steel hand augers. Decontamination water

from the washing of hand augers between sample locations is the

only investigation derived waste (IDW) expected to be generated.

This wash water will be discharged to the local wastewater
treatment plant for disposal. In the event that hazardous waste

drums are generated, they will be promptly sampled and transported

from the site within 90 days after receipt of analytical data.

2.1.11 Field Activities

Surface soil samples will be collected at the Aerospace Museum Site

and the Grounds Maintenance Yard using stainless steel hand augers.

Soil sample collection for chemical analysis is described in

Section 2.2.

Additional wastes, such as gloves, tyvek suits, etc., generated in

sampling operations, will be double bagged and disposed of in a

proper manner.
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— 2.2 ENVIRONNENTAL SAMPLING

Field sampling activities include the collection qf soil samples.

The collection methods, including sample handling, sample custody,
QC samples, and sample analysis are presented in the following

subsections.

2.2.1 Procedure for Collection of Samples

— This section presents the procedure for collection of samples for

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

presented in the sampling plan details and presented in Appendix A.

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 Surface Sql]. Samoling at Aeropace Museum Site and Grounds

Maintenance Yard - Surface soil samples will be collected from

0 to 2 feet using a stainless steel hand auger. Care has been

taken to determine the best practical sampling procedure that will

result in obtaining representative samples. The samples must

maintain the integrity of the original medium through collection,

transportation, and delivery to the analyst. The soil samples will

be collected and containerized as described below.

The sampling protocol will be as follows:

1. Position the hand auger bucket over the desired
sampling location.
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2. Advance the auger bucket directly into the soil.
Rotate the auger as necessary to reach the required
sampling depth, avoiding excess disturbance of
surface particles.

3. Retrieve the auger by lifting upward.

4. Place auger into a stainless-steel mixing bowl and
empty contents of the bucket into the bowl using a
stainless-steel spoon if necessary.

5. Immediately sample for volati].es by filling vials
completely full, avoiding headspace.

6. Once the volatile organic samples have been col-
lected, mix the remaining soil thoroughly.

7. Place the well-mixed soil into the appropriate
prelabeled sample containers.

All sampling equipment will be decontaminated before use as

presented in Section 2.1.8.

2.2.2 Sample Handling

The following sections describe the proper way to containerize,

label, identify, ship, and preserve samples.

2.2.2.1 Sample Containers. Pmounts 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 APCEE will be followed. These requirements

are specified in Table 2-1.

2.2.2.2 Smle 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; designation of the sample as a

grab or composite; notation of the type of sample (e.g., ground

water, soil boring, etc.); identification of preservatives used;

3517-3209.27 2-7
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NOTES:

TABLE 2-la

SAMPLE CONTAINERS, AMOUNTS. AND PRESERVATION
SOIL SAMPLES

Naval Air Station Fort Worth Joint Reserve Base
Fort Worth. Texas

A = Analysis P = Preparation

(a) Metals analysis includes: Arsenic (SW 7060). Lead
(b) All containers to have Teflone.lined lids except for

Teflone.lined septa. Container codes: G = glass
(C) Samples chosen for MS/MSD and/or Laboratory

containers indicated.

(SW 7421), and Selenium (SW 7740)
vials for volatile organics which will have

Duplicate require double the number of

3517-3209.27

PREPARED/DATE:

CHECKED/DATE:

DRJ 2-10-95

SM 2-13-95

2'

—

—
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PARAMETER
SAMPLE

CONTAINER (b) AMOUNT TEMP HOLDTIM
ES

(days)

Volatile Organics
(SW 8240)

Two 2 oz. G Full; no
headspace

Cool to
4°C

A: 14

Semi-Volatile Organics
(SW 8270)

One
(c)

8 oz. C Full Cool to
4°C

P: 14
A: 40

Metals, total
(SW 6010/7000) (a)

One 8 oz. C Full Cool to
4°C

180

Mercury (SW 7471) 28

Herbicides (SW 8150) One
(C)

8 oz. G Full Cool to
4°C

P: 14
A: 40

Pesticides/PCBs
(SW 8080)

One
Ic)

8 oz. G Full Cool to
4°C

P: 14
A: 40



NOTES:
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TABLE 2-lb

SAMPLE CONTAINERS. AMOUNTS. AND PRESERVATION
WATER SAMPLES

Navai Air Station Fort Worth Joint Reserve Base
Fort Worth. Texas

(a) Metals analysis includes: Arsenic (SW
(b) All containers to have Teflon-lined lids

septa. Container codes: G glass
(c) Samples chosen for MS/MSD and/or

indicated.

7060), Lead (SW 7421), and Selenium (SW 7740)
except for vials for volatile organics which will have Teflon-lined

P polyethylene
Laboratory Duplicate require double the number of containers

PARAMETER
SAMPLE

CONTAINER (b)
.

PRESERVATIVE AMOUNT TEMP
HOLD
TIMES
(days)

Volatile Organics
(SW 8240>

Three 40 mL G HCI to pP-I < 2 Full; no
headspace

Cool to
4°C

A: 14

Semi-Volatile Organics
(SW 8270)

Two 1 L G (c) — Full Cool to
4°C

P: 7
A:40

Metals, total
(SW 6010/7000) (a)

One 500 rnL P HNO3 to pH < 2 Full Cool to
4°C

180

Mercury (SW 7470) HNO3 to pH < 2 28

Herbicides (SW 8150) One 1 L G (c) — Full Cool to
4°C

P: 7
A: 40

PesticidesFpCBs
(SW 8080)

One 1 L G Ic) — Full Cool to
4°C

P: 7
A: 40

A — Analysis P Preparation

PREPARED/DATE: DRJ 2-10-95

3517-3209.27 CHECKED/DATE: SM 2-13-95
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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-

ref erence with the site logbook. Clear tape will be placed over

the label to prevent removal or damage.

2.2.2.3 Sample Identification - The following section describes

how each sample will be identified and what this identification

signifies. Note that all sample IDe shall be no more than 10

characters long to facilitate input into the IRPIMS data base.

For field samples, the following sample ID scheme shall be
followed:

Site ID Location Sample Sample
ID Type Depth

1. The first three or four digits will indicate the
site ID.

2. The following digits will identify the location ID.

3. The digits located after the location ID will
identify the sample type. The following extenders
will be used:

S - Surface soil (0 to 2 feet)

4. The next digit will designate the depth of the
sample collection, if applicable. Alphabetical
codes will be used to indicate the depth.

Depth Interval Code

First interval (0 to 2 feet) A

For example, sample 4701S0B indicates the following information:

"47" — site ID (SWMU 47)
"01" — sample location No. 01
"SO" sample type (subsurface soil)
"B" — sample depth (0 to 2 feet)

3517-3209.27 2-10



Field Duplicate Identification - The identity of field duplicate

samples will be concealed from the laboratory by adding "FDTJP'1 to
the sample type code only. The true identity of duplicates will be —
recorded on the sampling data sheet and field notebook. The data

sheets will be maintained in the project file and copies will be

kept at the on-site field office. Copies of these forms will be

provided to the QA Coordinator and the data validation team as

needed for their reviews.

2.2.2.4 Handling and Shipping - The properly labeled and sealed

sample containers will be placed in plastic JlZiplocr type bags and

sealed. Bagged sample containers will be placed in the bottom of

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

marmer 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 2 to 8 degrees

Celsius during shipment.

Site-specific analytical request forms for this project and chain-

of-custody documents (see Section 2.2.3) will be sealed in airtight

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). Analytical request forms are shown in Figures 2-3

and 2-4. 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

3517-3209.27 2-11



Project #:

Project:

Project Manager:

Project Chemist:

Matrix:

Site:

FIGURE 2-3

REQUEST FOR ANALYSIS FORM

LENL-F'

ANALYTICAL REQUEST

CONTAINER NO. PRESERVATION PARAMETER METHOD

Remarks:

Turn-around Time:

**SW 7421 will be used if lead concentrations are tess than 5
times the detection limit on the ICP.

30 days

3517-3209.27

(Please return a copy of this form with the data package.)

— 11-3571-3209

NAS Carswell

Mr. James Forbes

Ms. Susan Max

Soil

Aerospace Museum Site

(Sample LD.)

2 oz. glass jar 1 Cool to 4°C Volatile Organics SW 8240

8 oz. glass jar 1 Cool to 4°C Semi-Volatile Organics SW 3550/8270

8 oz. glass jar 1 Cool to 4°C ICP Screen
Arsenic
Lead
Selenium
Mercury

SW 3050/6010
SW 3050/7060

SW 3050/7421 **
SW 3050/7740

SW 7471



FIGURE 2-4

t::L

REQUEST FOR ANALYSIS FORM

LENL-I

—

Project #:

Project:

Project Manager:

Project Chemist:

Matrix:

Site:

11-3571-3209

NAS Carswell

Mr. James Forbes

Ms. Susan Max

Soil

Grounds Maintenance Yard

(Sample I.D.)

ANALYTICAL REQUEST

CONTAINER NO. PRESERVATION PARAMETER METHOD

Remarks:

Turn-around Time:

SW 7421 will be used if lead concentrations are less than 5
times the detection limit on the ICP.

30 days

3517-3209.27

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

V

2 oz. glass jar 1 Cool to 4°C Volatile Organics SW 8240

8 oz. glass jar 1 Cool to 4°C Semi-Volatile Organics SW 3550/8270

8 oz. glass jar 1 Cool to 4°C Herbicides SW 8150

8 oz. glass jar 1 Cool to 4°C Pesticides/PCBs SW 3550/8080

8 oz. glass jar 1 Cool to 4°C ICR Screen
Arsenic
Lead
Selenium
Mercury

SW 3050/6010
SW 3050/7060

SW 3050/7421
SW 3050/7740

SW 7471



sample shipment to the laboratory. The custody record will include

the following infoririation: 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 2-5 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

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 preprinted, 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 (i.e.,

condition of samples, temperature, preservatives, broken bottles,

etc.) will be recorded on the chain of custody and cooler receipt

forms as required.

2.2.4 OC Saxntles

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

purpose of assessing the quality of the sampling effort and the

3517-3209.27 2-14
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Figure 2-5
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analytical data. QC samples include MS/MSD samples, duplicates of

field samples, equipment rinsates, 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.

Laboratory OC Samples (MSIMSDs) - Samples analyzed
by the laboratory to assess the quality of the
analytical procedures. QC samples may be designat-
ed in the field so that adequate sample can be
collected. QC samples represent approximately 10
percent of the field samples.

Field Duplicate Sanmies

Water - Field duplicates are two samples collected
independently at a sampling location during a
single sampling event.

Soil - A field duplicate is a single sample divided
into two equal parts for analysis.

One duplicate sample is required for every 10 field
samples of the same matrix. The duplicate samples
are analyzed for all of the parameters requested on
the field samples.

EquiPment Rinsate - Samples consisting of reagent
water collected from a final rinse of sampling
equipment after the decontamination procedure has
been performed. The purpose of equipment rinsates
is to determine whether the sampling equipment is
causing cross contamination of samples. One equip-
ment blank is required by each sampling team per
day (per equipment type). When possible, the
equipment rinsate should be collected at the start
or finish of sampling at a given location. The
rinsate shall be analyzed for all of the analyses
requested on samples from the site.

Trio Blank - Containers of the organic-free reagent
water that are kept with the field sample contain-
ers from the time they leave the laboratory until
the time they are returned to the laboratory. The

3517-3209.27 2-16



purpose of the trip blank is to determine whether
samples are being contaminated during transit. Trip
blanks pertain only to volatile organic analyses.
One trip blank is required for every shipment or
cooler, whichever is more frequent, for all water
and soil samples for volatile samples.

Ambient 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 con-
tributing to sample contamination. Ambient condi-
tion blanks are required when samples for volatiles
analyses are being collected downwind of possible
VOC sources such as active runways. An ambient
conditions blank shall be collected during each VOC
sampling round.

2.2.5 Sartp1e Analysis Suit!nary

Sample analysis summary information is presented in the Sample Plan

Detail Tables for the Aerospace Museum and Ground Maintenance Yard

(Appendix C).

2.3 FIELD MEASUREMENTS

Field measurements will be performed using a photoionization

detector (PID) for the purpose of monitoring site health and safety

conditions for the protection of workers. A detailed description

of the health and safety program is presented in the "Draft Site

Health & Safety Plan Addendum," Law Environmental, Inc., August
1995.

2.3.1 Eauipment 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.

3517-3209.27 2-17
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The handheld portable PID is used to monitor health
and safety action levels. 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.

2.3.2 Eo'uiment Maintenance

Field equipment will be located in a controlled storage room, and

must be returned decontaminated, with any malfunctions 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.

2.3.3 Decontamination of Field Instruments

No decontamination is required for the OVA.

2.4 FIELD OA/OC PROGRP1N

The field quality assurance and quality control program is a team

effort 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

3517-3209.27 2-18
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Decontamination of field equipment
Collection of field measurements
Record keeping —

2.4.2 Control Limits and Corrective Actions

Appendix C presents a summary of quality control samples to be

collected. Laboratory corrective action requirements are presented

in the Quality Assurance Project Plan. Corrective action will be

implemented in the field under the guidance of the LAW Project

Manager and Site Manager. Any corrective action taken will be

documented in a hardbound field notebook.

2.5 RECORDKEEPING

Pertinent information concerning all aspects of sampling and field

measurements will be recorded in hardbound field notebooks. The

bound field notebook will have prenumbered 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:

1. Location of work

2. Weather

3. Ongoing activities that may influence or disrupt
sampling efforts

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

2.6 S ITE MANAGEMENT

The AFCEE Team Chief for this project is Mr. Charles Rice. The

team chief's address and phone number are:
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Mr. Charles Rice
Team Chief
HQ AFCEE/ERB
8001 Inner Circle Drive
Brooks APE, Texas 78235-5328
Phone: (210) 536-6452

The NAS Fort Worth Point of Contact (POC) is Mr. Olen Long.

Mr. Long's address and phone nwnber are:

Air Force Base Conversion Agency
Site Manager
AFBC/OL -H
Building 1215
Depot Avenue
NAS Fort Worth JRB, Carswell Field
Fort Worth, TX 76127
Phone: (817) 782-6311

NAS Fort Worth personnel will assist in base cooperation for the

following:

• Personnel identification and vehicle passes

• Utility clearances and permits

• 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.

3517-3209.27 2-20



2.7 VARICES

AFCEE approval will be obtained in order to implement field tasks

that vary in approach as compared to the statement of work written

for this delivery order.
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LABORATORY— ESTABUSHED DETECTION AND QUANTITA11ON LIMITS

VOLATILE ORGANIC COMPOUNDS
Sampling and Analysis Plan

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

LEN L— Pensacola DVO1 2495
PARAMETER EPA UNITS MATRIX MDL POL #

METHOD REPOR11NG LIMIT
AFCEE

POL 9/93

Acetone 8240 pg/L Water 3.8 10 100
8240 mg/Kg Soil 0.01 0.1

Benzene 8240 pg/L Water 0.27 5.0 5.0
6240 mg/Kg Soil 0.005 0.005

Bromodichlorornethane 8240 pg/L Water 0.54 5.0 5.0
8240 mg/Kg SoD 0.005 0.005

Bromoform 8240 pg/I Water 0.54 5.0 5.0
8240 mg/Kg Soil 0.005 0.005

Bromomethane 8240 pgIL Water 1.9 10 10
8240 mg/Kg Soil 0.01 0.01

2—Butanone 6240 pg/L Water 3.7 10 100
8240 mg/Kg Soil 0.01 0.1

Carbon disulfide 8240 pg/I Water 0.22 5.0 5.0
8240 mg/Kg Soil 0.005 0.005

Carbon tetrachloride 8240 yg/L Water 0.2 5.0 5.0
8240 mg/Kg Soil 0.005 0.005

Chlorobenzene 8240 pg/L Water 0.31 5.0 5.0
8240 mg/Kg Soil 0.005 0.005

Dibromochloromethane 8240 pgIL Water 0.65 5.0 5.0
8240 mg/Kg Soil — 0.005 0.005

Chloroethane 8240 pg/I Water 1,3 10 10
8240 mg/Kg SOil 0.01 0.01

2—Chioroethyl vinyl ether 6240 pg/L Water 6.0 10 10
8240 mg/Kg Soil 0.01 0.01

Chloroform 8240 pg/L Water 0.98 5.0 5.0
8240 mg/Kg Soil 0.005 0.005

Chloromethane 8240 pg/L Water 1.8 10 10
8240 mg/Kg Soil 0.01 0.01

11—Dichloroethane 8240 pg/I Water 1.5 5.0 5.0
8240 mg/Kg SoIl 0.005 0.005

1 ,2—Dichloroethane 8240 pg/L Water 0.24 5.0 5.0
8240 mg/Kg Soil 0.005 0.005

—
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LABORATORY—ESTABUSHED DETECTION AND OUAN11TA11ON UMITS

VOLA11LE ORGANIC COMPOUNDS
Sampling and Analysis Plan

Naval Air Station Fort Worth. Joint Reserve Base
Fort Worth. Texas

LENL—Pensacola DVOI 2495
PARAMETER EPA UNITS MATRIX MDL PQL # AFCEE

METHOD REPOR11NG LIMIT PQL 9/93

1,1 —Dichloroethene 8240 pgIL Water 0.24 5.0 5.0
8240 mg/Kg Soil 0.005 0.005

cis—1,2—Dichloroethene 8240 pgIL Water 0.27 5.0 5.0
6240 mg/Kg Soil 0.005 0.005

trans—I 2—Dichloroethene 8240 pg/L Water 0.58 5.0 5.0
8240 mg/Kg Soil 0.005 0.005

1,2—Dichloropropane 8240 pgfL Water 0.52 5.0 5.0
8240 mg/Kg Soil 0.005 0.005

cis—1,3—Dichloropropene 8240 pg/L Water 0.44 5.0 5.0
8240 mg/Kg Soil — 0.005 0.005

trans—1,3—Dichloropropene 8240 pg/L Water 0.52 5.0 5.0
8240 mg/Kg Soil 0.005 0.005

Ethylbenzene 8240 pg/L Water 0.35 5.0 5.0
5240 mg/Kg Soil 0.005 0.005

2—Hexanone 8240 pg/L Water 0.86 10 50
8240 mg/Kg Soil 0.01 0,05

Methylene chloride 8240 pg/L Water 2.3 5.0 5.0
8240 mg/Kg Soil 0.005 0.005

4—Methyl—2—pentanone 5240 pgfL Water 1.4 10 50
8240 mg/Kg Soil 0.01 0.05

Styrene 8240 pg/L Water 0.26 5.0 5.0
240 mg/Kg Soil 0.005 0.005

1,1.2,2—Tetrachloroethane 8240 pg/L Water 0.71 5.0 5.0
8240 mg/Kg Soil 0.005 0.005

Tetrachloroethene 8240 pg/I... Water 0.19 5.0 5.0
8240 mg/Kg Soil 0.005 0.005

Toluene 8240 pg/L Water 0.33 5.0 5.0
5240 mg/Kg Soil 0.005 0.005

1,11—Trichloroethane 8240 pg/L Water 0.17 5.0 5.0
8240 mg/Kg Soil 0.005 0.005

1,1,2—Trichloroethane 8240 pg/L Water 0.7 5.0 5.0
8240 mg/Kg Soil — 0.005 0.005
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LABORATORY— ESTABUSHED DETEC11ON AND OUANTITA11ON LIMITS
VOLATILE ORGANIC COMPOUNDS

Sampling and Analysis Plan
Naval Air Station Fort Worth, Joint Reserve Base

Fort Worth, Texas

LENL—Pensacola DV012495
PARAMETER EPA

METHOD
UNITS MATRIX MDL PQL #

REPORTING LIMIT
AFCEE

PQL 9/93

Trichloroethene 8240
8240

pg/L
mg/Kg

Water
Soil —

0.36 5.0
0.005

5.0
0.005

Vinyl acetate 8240
8240

pg/L
mg/Kg

Water
Soil —

6 10
0.01

50
0.05

Vinylchloride 8240
8240

pg/I
mg/Kg

Water
Soil —

1.7 10
0.01

10
0.01

Xylenes (total) 8240
8240

pg/L
mg/Kg

Water
Soil —

1 5.0
0.005

5.0
0.005

#: This column flags laboratory POLs that exceed AFCEE POLs (lAP Handbook, September 1993).
MDL: Method Detection Limit.
PQL: Practical Quantitation Limit.

PREPARED/DATE: DRJ 2—10—95
CHEClD/DATE: SM 2—13—95
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LABORATORY— ESTABLISHED DETECTION AND QUANTITATION LIMITS
SEMI—VOLATILE ORGANIC COMPOUNDS

Sampling and Analysis Plan
Naval Air Station Fort Worth, Joint Reserve Base

Fort Worth. Texas

LENL— Pensacola DVO1 2495
PARAMETER EPA UNITS MATRIX MDL PQL #

METhOD REPOR11NG LIMIT
AFCEE

PQL 9/93

Base/Neutral Extractables:
Aceriaphthene 8270 pgfL Water 0.4 10 10

6270 mg/Kg Soil — 0.33 0.7

Acenaphthylerie 8270 pgIL Water 0.31 10 10
8270 mg/Kg Soil 0.33 0.7

Anthracene 8270 pg/L Water 0.95 10 10
8270 mg/Kg Soil 0.33 0.7

Benz(a)anthracene 6270 pg/L Water 1.1 10 10
8270 mg/Kg Soil 0.33 0.7

Benzo(b)fluoranthene 8270 pg/L Water 0.72 10 10
8270 mg/Kg Soil 0.33 0.7

Benzo(ghi)perylene 8270 Mg/L Water 3.0 10 10
8270 mg/Kg Soil 0,33 0.7

Benzo(a)pyrene 8270 pg/L Water 0.7 10 10
8270 mg/Kg Soil 0.33 0.7

Benzyl alcohol 8270 pgIL Water 6 20 20
8270 mg/Kg Soil — 0.66 1.3

bis(2—Chloroethoxy)methane 8270 .ig/L Water 1 10 10
6270 mg/Kg Soil — 0.33 0.7

bis(2—Chloroethyl)ether 6270 pg/L Water 2.1 10 10
6270 mg/Kg Soil 0.33 0.7

bis(2—Chloroisopropyl)ether 8270 pg/L Water 2.2 10 10
8270 mg/Kg Soil 0.33 0.7

bis(2—ethylhexyl)phthalate 8270 pg/L Water 3.4 10 10
8270 mg/Kg Soil 0.33 0.7

4—Bromophenyl phenyl ether 8270 gIL Water 1.1 10 10
8270 mg/Kg Soil — 0.33 0.7

Butyl benzyl phthalate 8270 ig/L Water 0.82 10 10
8270 mg/Kg Soil 0.33 0.7
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LABORATORY—ESTABLISHED DETECTION AND OUANTITATION LIMITS
SEMI—VOLATiLE ORGANIC COMPOUNDS

Sampling and Analysis Plan
Naval Atr Station Fort Worth, Joint Reserve Base

Fort Worth. Texas

LENL—Pensacola DVO1 2495
PARAMETER EPA UNITS MATRIX MDL PQL # AFCEE

METHOD REPORTING LIMIT PQL 9/93

4—Chloroariiline 8270 pg/L Water 6.8 20 20
8270 mg/Kg Soil 0.66 1.3

2—Chloronaphthalene 8270 pgIL Water 1.4 10 10
6270 mg/Kg Soil 0.33 0.7

4—Chiorophenyl phenyl ether 6270 pgfL Water 1.4 10 10
8270 mglKg Soil 0.33 0.7

Chrysene 8270 pgfL Water 0.34 10 10
8270 mg/Kg Soil 0.33 0.7

Dibenz(a,h)anthracene 8270 pgJL Water 0.88 10 10
8270 mg/Kg Soil 0.33 0.7

Dibenzofuran 8270 pg/L Water 0.82 10 10
8270 mg/Kg Soil 0.33 0.7

Di—n—butylphthalate 8270 pg/L Water 0.52 10 10
8270 mg/Kg Soil 0.33 0.7

12—Dichlorobenzene 8270 pg/L Water 1 10 10
8270 mg/Kg Soil 0.33 0.7

1,3—Dichloroberizene 8270 pg/L Water 2.2 10 10
8270 mg/Kg Soil — 0.33 0.7

1,4—Dichlorobenzene 8270 pgIL Water 1.6 10 10
8270 mg/Kg Soil 0.33 0.7

3,3'—Dichlorobenzidine 8270 pgIL Water 7.3 20 20
8270 mg/Kg Soil 0.66 1.3

Diethyl phthalate 8270 pgIL Water 1.2 10 10
8270 mg/Kg Soil 0.33 0.7

Dimethyl phthalate 8270 pg/L Water 0.95 10 10
8270 mg/Kg Soil 0.33 0.7

2.4—Dinitrotoluene 8270 pg/L Water 1.9 10 10
6270 mg/Kg Soil — 0.33 0.7
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LABORATORY—ESTABLISHED DETECTION AND QUANTITATION LIMITS
SEMI—VOLATILE ORGANIC COMPOUNDS

Sampling and Analysis Plan
Naval Air Station Fort Worth, Joint Reserve Base

Fort Worth, Texas

LENL—Pensacola DV012495
PARAMETER EPA UNITS MATRIX MDL PQL # AFCEE

METHOD REPORTING LIMIT PQL9/93

2,6—Dinitrotoluene 8270 pg/L Water 1.9 10 10
8270 mg/Kg Soil 0.33 0.7

Di—n—octyl phthalate 8270 pg/L Water 0.69 10 10
8270 mg/Kg Soil 0.33 0.7

Fluoranthene 8270 pgIL Water 0.25 10 10
8270 mg/Kg Soil 0.33 0.7

Fluorene 6270 gIL Water 0.21 10 10
8270 mg/Kg Soil 0.33 0.7

Hexachlorobenzene 8270 Mg/L Water 2.1 10 10
6270 mg/Kg Soil 0.33 0.7

Hexachlorobutadiene 8270 pg/L Water 3 10 10
8270 mg/Kg Soil 0.33 0.7

NexachlorocycIopentadene 8270 pg/L Water 10 10 10
8270 mg/Kg Soil — 0.33 0.7

Hexachloroethane 8270 pgIL Water 2.3 10 10
8270 mg/Kg Soil — 0.33 0.7

lndeno(1,2,3—cd)pyrene 8270 pgfL Water 1.3 10 10
8270 mg/Kg Soil 0.33 0.7

Isophorone 6270 pg/L Water 1.2 10 10
6270 mg/Kg Soil 0.33 0.7

2—Methylnaphthalene 8270 pg/L Water 1.2 10 10
8270 mg/Kg Soil 0.33 0.7

Naphthalene 8270 pg/L Water 0.37 10 10
8270 mg/Kg Soil 0.33 0.7

2—Nitroaniline 8270 pgfL Water 1.9 50 50
8270 mg/Kg Soil 1.65 3.3

3—Nitroaniline 8270 pgIL Water i. 50 50
6270 mg/Kg Soil — 1.65 3.3
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LABORATORY— ESTABLISHED DETECTION AND QUANTITA11ON LIMITS
SEMI—VOLA11LE ORGANIC COMPOUNDS

Sampling and Analysis Plan
Naval Air Station Fort Worth, Joint Reserve Base

Fort Worth, Texas

LENL— Pensacola DVO1 2495
PARAMETER EPA UNITS MATRIX MDL POL # AFCEE

METHOD REPORTING LIMIT PL 9/93

4—Nitroanhtine 8270 ygfL Water 1.8 50 50
5270 mg/Kg Soil 1.65 3.3

Nitrobenzene 8270 pg/L Water 1.6 10 10
8270 mg/Kg Soil 0.33 0.7

n—Nitrosodiphenyiamine 6270 pg/L Water 2.8 10 10
8270 mg/Kg Soil 0.33 0.7

—
n—Nitrosodinpropylamine 8270 pg/L Water 2.7 10 10

8270 mg/Kg Soil 0.33 0.7

Phenanthrene 8270 pg/L Water 0.59 10 10
8270 mg/Kg Soil 0.33 0.7

Pyrene 8270 igIL Water 0.53 10 10
8270 mg/Kg Soil 0.33 0.7

12,4—Trichlorobenzene 8270 pg/L Water 1.9 10 10
8270 mg/Kg Soil 0.33 0.7

Acid:
Benzoic acid 8270 pg/L Water 33 50 50

8270 mg/Kg Soil 1.6 1.6

4—Chloro—3—methylphenol 8270 pg/L Water 1.4 10 20
8270 mg/Kg Soit 0.33 1.3

2—Chlorophenol 8270 pg/L Water 1.8 10 10
6270 mg/Kg Soil 0.33 0.3

24—Dichlorophenol 8270 pg/L Water 3 10 10
8270 mg/Kg Soil 0.33 0.3

2,4—Dimethylphenol 8270 pgIL Water 1.7 10 10
8270 mg/Kg Soil — 0.33 0.3

4.6—Dinitro—2—methylphenol 8270 pg/L Water 2.0 50 50
6270 mg/Kg Soil 1.65 3.3

2,4—Dinitrophenol 8270 pgJL Water 20 50 50
8270 mg/Kg Soil 1.65 3.3
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LABORATORY— ESTABUSHED DETECTION AN!) QUANTITATION LIMITS
SEMI—VOLATiLE ORGANIC COMPOUNDS

Sampling and Analysis Plan
Naval Air Station Fort Worth, Joint Reserve Base

Fort Worth, Texas

LENL—Perisacola DVO1 2495
PARAMETER EPA

METHOD
UNITS MATRIX MDL PQL

REPORTING
#

LIMIT
AFCEE

PQL 9/93

2—Methylphenol 8270
8270

ig/L
mg/Kg

Water
Soil —

2 10
0.33

10
0.3

4—Methylphenol 8270
8270

pg/L
mg/Kg

Water
Soil —

2.1 10
0.33

10
0.3

2—Nitrophenol 8270
8270

pg/L
mg/Kg

Water
Soil —

1.9 10
0.33

10
0.3

4—Nitrophenol 8270
8270

pgIL
mg/Kg

Water
Soil —

20 50
1.6

50
1.6

Pentachlorophenol 8270
8270

pg/L
mg/Kg

Water
Soil —

2.9 30
1.0

50
3.3

Phenol 8270
8270

pg/L
mg/Kg

Water
Soil —

2.4 10
0.33

10
0,3

2,45—Trichlorophenol 8270
8270

yg/L
mg/Kg

Water
Soil —

1.7 20
0.66

50
3.3

2,4,6—Trichlorophenol 8270
8270

pg/L
mg/Kg

Water
Soil —

1.5 10
0.33

10
0.3

#: This column flags laboratory POLs that exceed AFCEE POLs (IHP Handbook, September1993),
MDL: Method Detection Limit.
PQL: Practical Ouantitation Limit.

PREPARED/DATE: DRJ 2—10—95
CHECKED/DATE: SM 2—13—95
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LABORATORY— ESTABLISHED DETECTION AND OUANTITA11ON LIMITS
ORGANOCHLORINE PESTICIDES & PCBs

Sampling and Analysis Plan
Naval Air Station Fort Worth. Joint Reserve Base

Fort Worth, Texas

LENL—Pensacola DVO1 2495

PARAMETER EPA UNITS MATRIX MDL POL #
METHOD REPORTING LIMIT

AFCEE
POL 9/93

Aldrin 8080 igIL Water 0.009 0.04 0.04
6050 mgfKg Soil — 0.001 0.003

alpha—BHC 6060 pg/L Water 0.004 0.03 0.03
8050 mg/Kg Soil — 0.001 0.002

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

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

garnma—BHC (Lindane) 8050 pgIL Water 0.004 0.04 0.04
8080 mg/Kg Soil — 0.001 0.003

Chlordane(technical) 8050 pg/L Water 0.078 0.5 # 0.14
8080 mg/Kg Soil — 0.017 # 0.009

aipha—Chlordane 8080 pg/L Water 0.013 0.05 NE
8080 mg/Kg Soil — 0.002 NE

gamma—Chlordane 6080 pg/L Water 0.006 0.05 NE
8080 mg/Kg Soil — 0.002 NE

44'—DDD 8080 pg/L Water 0.006 0.1 0.11
8080 mg/Kg Soil — 0.003 0.007

4,4—DDE 6080 pg/L Water 0.011 0.04 0.04
8080 mg/Kg Soil — 0.001 0.003

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

Dieldrin 5080 pgIL Water 0.01 0.02 0.02
8080 mg/Kg Soil 0.0007 0.01

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

Endosulfan Il 8080 pg/L Water 0.018 0.04 0.04
8060 mg/Kg Soil — 0.001 0.003

Endosutfan sulfate 8080 pgJL Water 0.015 0.1 0.66
8080 mg/Kg Soil — 0.003 0.04
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LABORATORY—ESTABLISHED DETECTION AND QUAN11TATION LIMITS
ORGANOCHIORINE PESTICIDES & PCBs

Sampling and Analysis Plan
Naval Air Station Fort Worth, Joint Reserve Base

Fort Worth. Texas

LENL—Pensacola DVO1 2495

PARAMETER EPA UNITS MATRIX MDL PQL # AFCEE
METHOD REPORTING LIMIT POL 9/93

Endrin 8080 .ig/L Water 0.015 0.06 0.06
8080 mg/Kg Soil — 0.002 0.004

Endrin Aldehyde 8050 yg/L Water 0.047 0.1 0.23
8050 mg/Kg Soil — 0.003 0.02

Neptachlor 8080 pg/L Water 0.006 0.03 0.03
5080 mg/Kg Soil — 0.001 0.002

Heptachior epoxide 8080 pgfL Water 0.008 0.05 0.83
5080 mg/Kg Soil — 0.002 0.06

Methoxychlor 8080 pg/L Water 0.03 0.5 1.76
8080 mg/Kg Soil 0.017 0.10

Toxaphene 8080 pg/L Water 0.988 2.0 2.4
8080 mg/Kg Soil — 0.066 0.20

PCB—1016 8080 pgIL Water 0.178 1.0 1.0
5080 mg/Kg Soil — 0.033 1.0

PCB—1221 5050 pgIL Water 0.257 1.0 1.0
5080 mg/Kg Soil — 0.033 1.0

PCB—1232 8080 pgIL Water 0.165 1.0 1.0
8080 mg/Kg Soil — 0.033 1.0

PCB—1242 8080 pglL Water 0.385 1.0 1.0
8080 mg/Kg Soil — 0.033 1.0

PCB—1245 5080 pg!L Water 0.224 1.0 1.0
8080 mg/Kg Soil — 0.033 1.0

PCB—125.4 8080 pglL Water 0.384 1.0 1.0
8080 mg/Kg Soil — 0.033 1.0

PC5—1260 8080 pg/L Water 0.222 1.0 1.0
8050 mg/Kg Soil — 0.033 1.0

#: ThIS column Ilags laboratory POLs that exceed AFCEE POLs (IRP Handbook, September 1993).
MDL: Method Detection Limit.
POL: Practical Quantitation Limit.
NE: Not Established.

PREPARED/DATE: DRJ 2—10—95
CHECKED/DATE: SM 2-13—95

3517—3209.27 (A—1\8080) 2 012
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LABORATORY - ESTABLISHED DETEC11ON AND OUAN11TA11ON LIMITS
CHLORINATED PHENOXY ACID HERBICIDES

Sampling and Analysis Plan
Naval Air Station Fort Worth, Joint Reserve Base

Fort Worth, Texas

#: This column flags laboratory
MDL: Method Detection Limit.
POL: Practical Quantitation Umit.

3517—3209.27 (A—1\8150_al)

PQLs that exceed AFCEE POLs (IRP Handbook, September 1993).

PREPAEDfDATE: DRJ 2—10—95
CHEClD/DATE: SM 2-13-95

LENL—Pensacola DV012495
PARAMETER EPA

METHOD
UNITS MATRIX MDL POL

REPOR11NG LIMIT #
AFCEE

PQL 9/93

2,4—D 8150
8150

ig/L
mg/Kg

Water
Soil

0.16
—

2.0
0.1

12
0.8

2,4—DB 8150
8150

pg/L
mg/Kg

Water
Soil

0.26
—

1.0
0.2

9.0
0.6

2,4,5—T 6150
8150

pgIL
mg/Kg

Water
Soil

0.19
—

1.0
0.01

2.0
0.1

2,4,5—TP(SilveX) 8150
8150

pg/L
mg/Kg

Water
Soil

0.19
—

1.0
0.01

1.7
0.1

Dalapon 8150
8150

pg/L
mg/Kg

Water
Soil

5.6
—

1.0
0.4

60
4.0

Dicamba 8150
6150

pg/L
mg/Kg

Water
SOIl

0.14
—

1.0
0.01

2.7
0.2

Dichloroprop 6150
6150

pg/L
mg/Kg

Water
Soil

1
—

1.0
0.1

6.5
0.5

Dinoseb 8150
8150

pg/I..
mg/Kg

Water
Soil

0,25
—

1.0
0.04

0.7
0.05

MCPA 8150
8150

pg/L
mg/Kg

Water
Soil

54
—

0.13
8

2500
170

MCPP 8150
8150

pg/L
mg/Kg

Water
Soil

23
—

1.0
8

1900
130
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LABORATORY - ESTABLISHED DETECTION AND OUAN11TATION LIMIT
INOR3ANIC ANALYTES

Sampling and Analysis Plan
Naval Air Station Fort Worth. Joint Reserve Base —

Fort Worth, Texas

PARAMETER EPA UNITS MATRIX POL # AFCEE
METHOD REPORTING LIMIT POL 9/93

Aluminum 6010 mg/L Water 0.1 0.5
6010 mg/kg Soil 10 50

Antimony 6010 mg/L Water 0.024 0.4
6010 mg/kg Soil 2.4 40

Arsenic 6010 mg/L Water 0.037 0.6
6010 mg/kg Soil 3.7 60

Barium 6010 mgfL Water 0.02 0.02
6010 mg/kg Soil 2 2.0

Beryllium 6010 mg/L Water 0.003 0.003
6010 mg/kg Soil 0.3 0.3

Cadmium 6010 rng/L Water 0.005 0.04
—

6010 mg/kg Soil 0.5 4.0

Calcium 6010 mg/L Water 0.1 0.1
6010 mg/kg Soil 10 10

Chromium 5010 mg/L Water 0.01 0.07
6010 mg/kg Soil 1.0 7.0

Cobalt 6010 mg/L Water 0.011 0.07
6010 mg/kg Soil 1.1 7.0

Copper 6010 mg/L Water 0.004 0.06
6010 mg/kg Soil 0.4 6.0

Iron 6010 mg/L Water 0.05 0.07
6010 mg/kg Soil 5.0 7.0

Lead 6010 mg/L Water 0.025 0.5
6010 mg/kg Soil 2.5 50

Magnesium 6010 mg/L Water 0.2 0.3
6010 mg/kg Soil 20 30

Manganese soio mg/L Water 0.005 0.02
6010 mg/kg Soil 0.5 2.0

Molybdenum 6010 mg/L Water 0.01 0.06
6010 mg/kg Soil 1.0 8.0

Nickel 6010 mg/L Water 0.023 0.15
6010 mg/kg Soil 2.3 15

Potassium 6010 mg/L Water 0.2 5,0
6010 mg/kg Soil 20 500

Selenium 6010 mg/L Water 0.064 0.5
6010 mg/kg Soil 6.4 80

3517—3209.27(A—1/D—60tO) 1 ot2
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LABORATORY — ESTABUSHED DETECTION AND QIJANT1TATION LIMIT
INORGANIC ANALYTES

Sampling and Analysis Plan
Naval Air Station Fort Worth, Joint Reserve Base

Fort Worth, Texas

PARAMETER EPA
METHOD

UNITS MATRIX PQL #
REPORTING LIMIT

AFCEE
POL 9/93

Silver 6010
6010

mg/L
mg/kg

Water
Soil

0.005
0.5

0.07
7.0

Sodium 6010
6010

mg/L
mg/kg

Water
Soil

0.2
20

0.3
30

Thallium 6010
6010

mg/L
mg/kg

Water
Soil

0.042
4.2

0.4
40

Vanadium 6010
6010

mg/L
mg/kg

Water
Soil

0.007
0.7

0.05
8.0

Zinc 6010
6010

mg/L
mg/kg

Water
Soil

0.014
1.4

0.02
2.0

Arsenic 7060
7060

mg/L
mg/kg

Water
Soil

0.005
0.5

0.005
0.5

Cadmium 7131
7131

mgfL
mg/kg

Water
Soil

0.0005
0.05

0.001
0.1

Lead 7421
7421

mg/L
mg/kg

Water
Soil

0.005
0.5

0.005
0,5

Mercury 7470
7471

mg/L
mg/kg

Water
Soil

0.0002
0.02

0.001
0.1

Selenium 7740
7740

mg/L
mg/kg

Water
Soil

0.005
0.5

0.005
0.5

GFAA analytes may be analyzed by SW6O1 0 (ICP) if the concentration is greater
than 5 times the ICP POL.

#: This column flags IDLs that exceed AFCEE POLs (lAP Handbook, September 1993).
*: lDLexceedsAFCEE MQL.
IDLe Instrument Detection Umit

PREPARED/DATE: ________________
CHECKED/DATE: _______________

3517—3209.27(A—1/D—5010) 2 of 2
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APPENDIX A-2

CONTROL LIMITS FOR MATRIX SPIKES!
MATRIX SPIKE DUPLICATES, LABORATORY CONTROL SAMPLES
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CONTROL LIUrTS FOR MATRIX SPIKES. MATRIX SPIKE DUPLICATES. LABORATORY
CONTROL SAMPLES. AND SURROGATE SPIKES

VOLATiLE ORGANIC COMPOUNDS
Sampling and Analysis Plan

Naval Air Station Fort Worth, Joint R...rv. Bee.
Fort Worth T.xse

LENL—P.nsacala DV012495
MS/MSD MS/MSD MS/MSD LCS LCS

PARAMETER EPA 0 MATRIX
METHOD

UNITS SPIKE CONC.
LOW

ACCURACY
%REC

PRECISION
MAX. RPD

SPIKE CONC.
LOW

ACCURACY
%REC

Ac.toe 8240 Wet., pg/I NS NA NA 50 34—221

8240 Soil mg/Kg NS NA NA 0.05 34—221

B.nz.ns 8240 Water pg/I. 50 68—124 40 50 58—124
8240 Sail mg/Kg 0.05 68—124 40 0.05 68—124

B!omodich(womsth.rI. 8240 W.ter igit. 145 NA NA 50 88—124
5240 Soil mg/Kg NS NA NA 0.05 68—124

Bromoform 8240 W.t.r pg/L NS NA NA 50 71—131
8240 Soil mg/Kg NS NA NA 0.05 71—131

B,omom.than. 8240 Wst.r pg/I NS NA NA 50 67—124
8240 SoiL mg/Kg NS NA NA 0.05 67—124

2—Butanon. 8240 Water pg/I. NS NA NA 50 35—207
8240 BOIl mg/Kg P45 NA NA 0.05 35—207

Carbon disulfid. 8240 Water pg/I. NS NA NA 50 63—133
8240 SOil mg/Kg NS NA NA 0.05 63—133

Carbon t.tr.chiond. 8240 Wst.r pg/I. NS NA NA 50 62—lOg
8240 Soil mg/Kg NS NA NA 0.05 62—100

Chlorob.nz.n. 8240 Water pg/I 50 73—127 40 50 73—127
5240 Soil mg/Kg 0.05 73—127 40 0.05 73—127

Dibromochlo,o,n.than. 8240 W.t., pg/I.
-

50 64—120 40 50 64—120
5240 SoIl mg/Kg 0.05 64—120 40 0.05 64—120

Chloroettiw. 8240 Water pg/I. NS NA NA 50 71—115
8240 Soil mg/Kg NS NA NA 0.05 71—115

2—Chiorosthyl vinyl sthsr 5240 Wat., pg/I. NS NA NA 50 D —12
5240 Sail mg/Kg NS NA NA 0.05 D —192

Chloroform 5240 W.t.r pg/I. 50 63—117 40 50 63—117
5240 Soil mg/Kg 0.05 63—117 40 0.05 63—117

Chiorom.than. 8240 Wat.r pg/I. NS NA NA 50 65—121
5240 Soil mg/Kg NS NA NA 0.05 55—121

1,1—DicNoro.thwi. 8240 Water pg/I NS NA NA 50 74—125
8240 Soil mg/Kg NS NA NA 0.05 74—125

1.2—Dichle,o.th.n. 8240 Water pg/I. NS NA NA 50 71 —124
$240 Soil mg/Kg NS NA NA 0.05 71—124

1,1—Dichloro.th.n. 8240 Water pg/I. 50 60—122 40 50 69—122
5240 Soil mg/Kg 0.05 69—122 40 0.05 69—122

cls—1,2—Dichlo,o.th.n. 5240 b Wat., pg/I. NS NA NA 50 71—131
8240 SOil mg/Kg NS NA NA 0.05 71—131

t,sns—l.2—Djchloro.th.n. 8240 Wet., pg/I. NS NA NA 50 60—120
5240 Soil mg/Kg NS NA NA 0.05 59—120

l.2—Dlchlovopropsns 5240 Wet., pg/I. NS NA NA 50 70—126
5240 SaIl mg/Kg NS NA NA 0.05 70—125

cie-1.3-Dithbroprop.n. 8240 W.t.r pg/I. NS NA NA 50 53-140
8240 Soil mg/Kg NS NA NA 0.05 53—140

—
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CONTROL LIMITS FOR MATRIX SPIKES. MATRIX SPIKE DUPLICATES. LABORATORY
CONTROL SAMPLES. AND SURROGATE SPIKES

VOLATiLE ORGANIC COMPOUNDS
Sampling and Anajyoii Plan

Naval Air Station Fort Worth. Joint R.s.rv. Baa.
Fort Worth. T.xaa

LENL—P.n.acols
MS!MSD MS/MSD MS/MW LCS LCS

PARAMETER EPA # MATRIX
METHOD

UNITS SPIKE CONC.
LOW

ACCURACY
%REC

PRECISION
MAX.RPD

SPIKE CONC.
LOW

ACCURACY
%REC

tr.n.--1.3—Dichioroprep.n. 5240 Watsr pg/I NS NA NA 50 48—158
5240 Soil mg/Kg NS NA NA 0.05 48—155

Ethlbsnz.n. $240 W.t., pg/I 50 72—125 40 50 72—125
8240 SoIl mg/Kg 0.05 72—125 40 0.05 12—125

2—H.xanon. 5240 Wats, pg4. NS NA NA 50 57—156
$240 Soil mg/Kg NS NA NA 0.05 57—156

M.th,4.n.chlnd. 8240 Wat.r pg/I. NS NA NA 50 67—124
5240 Soil mg/Kg NS NA NA 0.05 67—124

4—M.thyI—2—pannofl. 8240 W.t., pg/I. NS NA NA 50 67—148
$240 Soil mg/Kg 14$ NA NA 0.05 67—148

Styr.ne 8240 Walar pg/I. NS NA NA 50 72—123
$240 Soil mg/Kg NS NA NA 0.05 72—123

1.1,2.2—TstracNoro.thar.. $240 Watar pg/I. 1(5 NA NA 50 73—118
$240 Soil mg/Kg NS NA NA 0.05 73—118

T.ttachloro.lh.n. 8240 Wat.r pg/I. 50 56—116 40 50 56—116
8240 SOil mg/Kg 0.05 05—116 40 0.05 66—116

Tolu.ns 8240 Wat.r pg/I 50 73—122 40 50 73—122
8240 Soil mg/Kg 0.05 73—122 40 0.05 73—122

1.1,1—Thchloro.thwi. 5240 W*t.r pg/I 50 69—127 40 50 69—127
$240 Soil mg/Kg 0.05 69—127 40 0.05 69—127

1,1.2—TrithIovsthan. 8240 Wat.r pg/I. NS NA NA 50 78—135
8240 SOil mg/Kg NS NA NA 0.05 78—135

Trichloro.th.n. $240 W.t.r pg/I. 50 76—117 40 50 10—117
1240 Soil mg/Kg 0.05 78—111 40 0,05 76—117

Vinyl ac.tat. 8240 Wat.r pg/I. NS NA NA 50 3—175
$240 SoIl mg/Kg 145 NA NA 0.05 3—175

Vinylchiorids $240 Wstsr pg/I. NS NA NA 50 69—127
8240 SoIl mg/Kg NS NA NA 0.05 69—127

XyI.n.s (tot.J) $240 Watsr pg/I. NS NA NA 150 71 —123
8240 Soil mg/Kg NS NA NA 0.15 71—123

SURROGATES

1.2—Dichloro.than.—d4 $240 Wat.r pgft. 50 76—114
8240 Soil mg/Kg 0.05 70—121

Tolu.n.—dS 5240 W.t.r pg/I. 50 85—110
$240 SoIl mg/Kg 0.05 81—117

Bromoluorob.nz.n. $240 Watsr pg/I 50 88—115
8240 Soil mg/Kg 0.05 74—121

NA: Not applicabl..
NE: Not ..tabIi.h.d.
NS: Not .pilt•d,
#: Column to b. u..d to laganalt.. not in 5/91 and 9/93 AFCEE handbook..
a: Anak4. not in 5191 AFCEE handbook.
b: Analyt. not In 9/93 AFCEE handbook.

PREPARED/DATE: DR..) 2—10—95
CHECKED/DATE: SM 2—13—95
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CONTROL LIMITS FOR MATRIX SPIKES, MATRIX SPIKE DUPLICATES. LABORATORY
CONTROL SAMPLES. AND SURROGATE SPIKES

SEMI—VOLATILE ORGANIC COMPOUNDS
Sampling and Analysis Plan

Naval Air Station Fort Worth. Joint R...rv. Ba..
Fort Worth, T.xai

LENL—P.nsaccla DVOIOSO5
MS/MOD MS/MSD MS/MSD LCS LCS

PARAMETER EPA # MATRIX
METHOD

UNITS SPIKE CONC.
LOW

ACCURACY
%REC

PRECISION SPiKE CNC.
MAX. RPD LOW

ACCURACY
%REC -

Bss./N.utral Extractibl..:
Ac.naphth.ri. 8270 Wat.r pg/I- 100 47—136 40 50 47—136

8270 Soil mg/Kg 3.3 47—135 40 1.65 47—135

Ac.naphthyl.n. 8270 Wat.r pg/I. NS NA NA 50 39—135
8270 Soil mg/Kg NO NA NA 1.65 33—144

Anthrac.n. 8270 Wst.r pgil. NO NA NA 50 43—133
5270 Soil mg/Kg NS NA NA 1.65 40—127

Bsnz(a)arttirac.n. 8270 Wit., Mg/I- 100 48—130 40 50 48—130
8270 Soil mg/Kg 3.3 43—135 40 1.65 43—136

B.nzo(bjlluoranth.n. 8270 Wit., pg/I NS NA NA 50 24—159
5270 Soil mg/Kg NS NA NA 1.55 24—153

B.nzo(k)lluoranth.n. 8270 b Wit., pg/I. NO NA NA 50 11—162
8270 Soil mg/Kg NO NA NA 1.55 11—162

Bsnzo(ghQp.ryl.n. 1270 Wst.r pg/I NO NA NA 50 2—158
- 8270 SoIl mg/Kg NS NA NA 1.65 D—154

B.nzo(a)pyrsn. 8270 Wst pg/I 100 17—156 40 50 17—155
5270 Soil mg/Kg 3.3 17—152 40 1.65 17—152

B.nzyl alcohol 8270 Wit., pg/I. NS NA NA 50 0—229
8270 Soil mg/Kg - NS NA NA 1.65 D—118

bis(2—CMoro.thoxy)m.th.n. 5270 Wit., pg/I. 100 33—154 40 50 33—154
8270 Soil mg/Kg 3.3 3-3—154 40 1.65 33—154

bis(2—Chloco.thyl).th.r 8270 Wit., pg/I NS NA NA 50 12—140
8270 Soil mg/Kg NS NA NA 1.65 12—145

bis(2—ChIoroisopropy.th.r 8270 Wit., pg/I NS NA NA 50 36—160
5270 SOIl mg/Kg NS NA NA 1.65 36—160

bis(2—itti4h.xyphthaist. 5270 Wit., pg/I. NO NA NA 50 20—158
5270 SoIl mg/Kg 115 NA NA 1.65 40—158

£—Bromoph.nylph.nyl.th.q 6270 Wit., pg/I. NO NA NA 50 53—127
8270 Soil mg/Kg NS NA NA 1.65 60—127

Butyl b.rzyI phthalit. 8270 Wst. pg/I 100 30—152 40 50 36—152
8270 Soil mg/Kg 3.3 54—143 40 1.55 54—143

4—Chloqoinilin. S270 Wit., pg/I. NS NA NA 50 0—IsO
5270 Soil mg/Kg NO NA NA 1.65 0—134

2—Chloroiisphthsl.n. 5270 Wit., pg/I NS NA NA 50 50—115
$270 SoIl mg/Kg NO NA NA 1.65 50—115

4—Chlorophsnylphsnyl.th., 8270 Wat., pg/I NS NA NA 50 40—134
8270 Soil mg/Kg NS NA NA 1.55 48—133

Chrys.n. $210 Wst.r pg/I. NO NA NA 50 52-138
$270 SoIl mg/Kg NS NA NA 1.05 38—146

Dibsnz(s,h)anth,acsr. 8270 Wit., pg/I. NS NA NA 50 0—104
8270 Soil mg/Kg NS NA NA 1.55 0—106
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CONTROL LIUrTS FOR MATRIX SPIKES. MATRIX SPIKE DUPLICATES. LABORATORY
CONTROL SAMPLES, AND SURROGATE SPIKES

SEMI—VOLATILE ORGANIC COMPOUNDS
Sampling and AnaIyis Plan

Naval Air Station Fail Worth. Joint R.aorv. Baa.
Fad Worth. T.xa.

LENL—P.nsacola DV010595
MSIMSO I.ISIMSD MS/MSLD LCS LCS

PARAMETER EPA # MATRIX
METHOD

UNITS SPIKE CONC.
LOW

ACCURACY
%REC

PRECISION
MAX.RPD

SPIKE CONC,
LOW

ACCURACY
%REC

Dib.nzofuran 8270 WalE pg/I NS NA NA 50 27—127

8270 Soil mg/Kg NS NA NA 1.55 0—142

Di—n—butylph8ialat. 8270 Wat.v pg/I. NB NA NA 50 37—118 —
8270 Soil mg/Kg NS NA NA 1.65 43—118

1.2—Dlarob.z.n. 8270 Water ig/t. NS NA NA 50 32—128
5270 Soil mg/Kg NS NA NA 1.65 32—126

1,3—DiIorob.nzsn* 8270 W&t.I pg/I. NS NA NA 50 10—135
8270 Soil mg/Kg NS NA NA 1.65 0—132

1,4—Dishlorob.nz.n. $270 Wet.r pg/I. 100 20—124 40 50 20—124
5270 Soil mg/Kg 3.3 20—124 40 1.65 20—124

3.3 —Dichlorobsnvdln. 8270 Water pg/I. NS NA NA 50 0 —262
8270 Soil mg/Kg NB NA NA 1.65 D —262

DMhlphthalats 5270 W.t.i pg/I NS NA NA 50 41—114
8270 Soil mg/Kg NS NA NA 1.65 36—114

Dim.tPyl phthaat. 5270 Water pg/I IIS NA NA 50 48—112
8270 SoIl mg/Kg NB NA NA 1.55 33—112

2,4—Obnit,otolusne 5270 Wat., pg/I 100 44—135 40 50 44—135
8270 Soil mg/Kg 3.3 47—129 40 1.65 47—129

2,6-Dinityctolu.n. 5270 Watsq pg/I NS NA NA 50 50—135
8270 SOIl mg/Kg 115 NA NA 1.65 51—132

Di—i—octylphlhaIat. 3270 W.I.t pg/I NS NA NA 50 4—145
8270 Soil mg/Kg NS NA NA 1.55 4—146

Fluoranth.n. 5270 Wat.q pg/I. NB NA NA 50 49—137
8270 Soil mglKg NB NA NA 1.55 41—135

Fluorine 8270 Wat.q pg/I. NS NA NA 50 64—121
8270 Soil mg/Kg NS NA NA 1.65 59—121

5270 W.t.i pg/I. 100 34—152 40 50 34—152
$270 Soil mg/kg 3.3 42—144 40 1.55 42—144

H.xachlorobutadi.n. 5270 Water pg/I NS NA NA 50 33—116
$270 Soil mg/kg 115 NA NA 1.55 24—115

H.xachlorocyelop.ntadivis 5270 Wat.t pg/I NS NA NA 50 0 —136
8270 Soil mg/Kg NS NA NA 1.55 0 —121

H.xathIoro.thans 5270 Water pg/I. 115 NA NA 50 40—113
$270 Sod mg/Kg NS NA NA 1.55 40—113

lnd.no(l.2,3—ed)pyr.ns $270 Water pg/I. NS NA NA 50 0—Ill
$270 SoIl mg/Kg NS NA NA 1.65 3—153

I.ophoron. $210 Water pg/I. NS NA NA 50 36—132
$270 SOIl mg/Kg NS NA NA 1.65 21—134

2-Msthylnaphthal.n. 8270 Wat pg/I. NS NA NA 50 D.-163
8270 Soil mg/Kg NS NA NA 1.65 0—146

Naphtha).n. 5270 Water pg/I 100 42—125 40 50 42—128
8270 SoIl mg/Kg 3,3 33—127 40 1.65 33—127
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CONTROL LIMITS FOR MATRIX SPIKES. MATRIX SPIKE DUPLICATES. LABORATORY
CONTROL SAMPLES. AND SURROOATE SPIKES

SEMI—VOLATILE ORGANIC COMPOUNDS
Sampling and Anulysis Plan

Navel Air Station Fort Worth. Joint R.urva Baa.
Fort Worth. T.xas

LENL—P.nsscola 0V010595
MSJMSD MS/MSD MS/MSI) 1.CS ICS

PARAMETER EPA 4 MATRIX
METHOD

UNITS SPIKE CONC.
LOW

ACCURACY
%REC

PRECISION
MAX.RPD

SPIKE CONC.
LOW

ACCURACY
%REC

2—Nitroanllin. 8270 W.t.r pg/I NS NA NA 100 0—194
8270 Soil mg/Kg NS NA NA 3.3 0-130

3—Nitroanilin. 8270 Wat.r pg/I. NS NA NA 100 0—194
8270 Soil mg/Kg NS NA NA 3.3 D—130

4—Nitroanilin. 8270 Wat.r pg/I. NS NA NA 50 0—250
8270 Sod mg/Kg NS NA NA 1.55 D—250

Nitrob.nz.n. 8270 W.tr pg)L NS NA NA 50 35—140
8270 Soil mg/Kg NS NA NA 1.55 35—142

n—Nitrosodiph.nylamlr,. 8270 Water pgil. NS NA NA 50 D—245
8270 Soil mg/Kg NS NA NA 1.65 D—250

n—Nitrosodinpropylamin. 8270 Water pg/I 100 30—144 40 50 30—144
8270 SclI mg/Kg 3.3 D—139 40 1.55 0—130

Ph.nanthr.n. 8270 Water pg/I NS NA NA 50 80—120
5270 Soil mg/Kg NS NA NA 1.55 50—120

Pyrene 8270 Water pg/I 100 52—115 40 50 52—115
8270 Soil mg/Kg 3.3 00—115 40 1.05 60—115

1,2.4—Tnchlorob.nzer%. 8270 Water pg/I 100 44—124 40 50 44—124
8270 Soil mg/Kg 3.3 44—142 40 1.65 44—142

Acid:
-

-
5.nzoic acid 8270 Water pglL IIS lIA NA 50 0 —250

8270 Soil mg/Kg NS NA NA 1.05 D —250

4—Chlaco—3—mathylph.nol 5270 Water pg/I 150 44—136 40 50 44—136
5270 Soil mg/Kg 4.95 39—131 40 1.05 30—131

2—Chloroph.nol 8270 Water pg/I 150 25—134 40 50 28-134
8270 Soil mg/Kg 4,95 23—127 40 1.85 23—127

2.4—DicPilorophenol 8270 Water pg/I NS NA NA 50 30—135
8270 Soil mg/Kg NS NA NA 1.05 39—135

24—Dimethyiph.nol 8270 Water pg/I. NS NA NA 50 32—113
8270 Soil mg/Kg NS NA NA 1.05 32—119

4,5—Dinltro—2—rnathylph.nol 8270 Water pg/I NS NA NA 50 0—153
5270 SOIl mg/Kg NS NA NA 1.05 0—140

2,4—Dinitropb.nol 8270 Water pg/I NS NA NA 50 0—147
1270 Soil mg/Kg NS NA NA 1.55 0—134

2—M.thylphsnol 5270 Water pg/I. I/S NA NA 50 0—160
5270 SOIl mg/Kg NS NA NA 1.55 13—141

4—MsIhyiphro4 8270 Water pg/I. NS NA NA 50 24—142
8270 Soil mg/Kg NS NA NA 1.05 23—132

2—Nltvoph.nol 8270 Water pg/I. NS NA NA 50 31 —130
8270 Soil mg/Kg NS NA NA 1.05 29—137

4—Nltsaplionol 8270 Water pg/I. 150 0 —132 40 50 D—l$2
8270 SoIl mg/Kg 4.05 0 —132 40 1.65 0—132

3517—320927 (A—2$270) $044



CONTROL LIMTS FOR MATRIX SPIKES. MATRIX SPIKE DUPLICATES.
CONTROL SAMPLES. AND SURROGATE SPIKES

SEMI—VOLATILE ORGANIC COMPOUNDS
Sampling and Analyals Plan

Naval Al; Station Fort Worth. Joint R...rv. Ba,.
Fort Worth, Tax,..

LABORATORY

PARAMETER EPA #
METHOD

MATRIX UNITS
MS/MSD

SPIKE CONC.
LOW

MS/MSD
ACCURACY

%REC

MS/MSD
PRECISION

LCS
SPIKE CONC.

OVOI 0505
LCS

ACCURACY

P.ntachloopherio4 $270
8270

Water
SoIl

pg1.
mg/Kg

150
4.95

14—170
14—155

40
40

LOW

50
1.05

%REC

14—175
14—155

Phenol 8270
$270

Water
Soil

pg/I
mg/Kg

150
4.05

19—112
20—112

40
40

50
1.85

19—112
29—112

2.4,5—Trithlotoph.nel $270
$270

Water
Soil

pg/I
mg/Kg

NS
NS

NA
NA

NA
NA

50
1.05

38—142
35—141

2.4,0—Trichlooph.nol 8270
8270

Water
Soil

pg/I
mg/Kg

NS
NS

NA
NA

NA
NA

50
1.05

42—144
45—144

SURROGATES

Nit,oO.nz.n.—d5 $270
$270

Water
Soil

pg/I
mg/Kg

100
3.3

35—114
23—120

2—Fluorobiphenyl 8270
8270

Wat.r
Soil

pg/I
mg/Kg

100
3.3

43—110
30—115

Tsrph.nyl—d14 $270
8270

Wat.r
SoIl

uott.
mg/Kg

100
3.3

38—141
18—137

2—Fluorophsnol 8270
8270

Water
SOil

pg/I
mg/Kg

150
4J5

21—100
25—121

Phenol—dO $270
$270

Water
SOIl

pg/I
mg/Kg

150
4.95

10—04
24—113

2,4.0—Tflbremoph.nol 8270
$270

Water
SoIl

pg/I
mg/Kg

150
4.05

10—123
10—122

NA:
NS
NE:

Not applicable.
Nat .plk.d.
Not .ztabhihad.

#: Column to b. us.d to Sage analyt.. not in 5/91 and 0/03 AFCEE handbook.
a: Analyt. not In 5/01 AFCEE handbook.
b: AnaJyt. not in 0/03 AFCEE handbook.

PREPARED/DATE: DRJ 2—10—95
CHECKED/DATE: SM 2—13—95

3817—3209.27 (A—2I270)
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COWrROL LIMITS FOR MATRIX SPIKES, MATRIX SPIKE DUPLICATES. LABORATORY
CONTROL SAMPLES. AND SURROGATE SPIKES

PESTICIDES £ PCB.
Sampling and Analyal. Plan

Naval Air Station Foit Worth. Joint R...rvs Ban.
Fot Worth, Texan

LENL—P.naco. 0V012405
MS/MSD MS/MSD MS/MSD LCS LCS

PARAMETER EPA MATRIX
METHOD

UNITS SPIKECONC.
LOW

ACCURACY
%REC

PRECISION
MAX. RPD

SPIKECONC.
LOW

ACCURACY
%REC

Water pg/L 0.4
Soil mg/Kg 0.013

Watev pg/I
Soil mg/Kg

Water pg/i.
SoIl mg/Kg

NS
NS

NS
NS

8080 Water pg/I.
8080 Soil mg/Kg

NS
NS

NA
NA

NA 0.2
NA 0.0067

gamml—BHC (Lindan.) 8080 Water pg/I 0.4
8080 Soil mg/Kg 0.013

W.t.c pg/I
SoIl mg/Kg

aipha—Chiordan. 8080
8080

Water pg/I.
Soil mg/Kg

NS
NS

NA
NA

NA 0.2
NA 0.0067

g.mrn.—Chlordan. 8080
$080

Water pg/I.
Soil mg/Kg

Water pg/I.
Soil mg/Kg

WaIst pg/I.
Soil mg/Kg

NS
NS

NA
NA

NA 0.4
NA 0.013

WaIst pg/I. 1.0
Soil mg/Kg 0.033

Wat., pg/I 1.0
Soil mg/Kg 0.033

Wit., pg/I.
SoIl mg/Kg

MS
NS

Water pgil.
501% mg/Kg

MS
NS

NA
NA

NA 0.4
NA 0.013

Endosultan sulfate 8080
8080

WaIst pg/I.
SoIl mg/Kg

Water pg/I. 1.0
SoIl mg/Kg 0.033

Eridrin Aldshyds 8010
8080

wat., pg/I.
SoIl mg/Kg

MS
NS

NA
NA

NA 0.4
NA 0.013

8080 WM.t pg/I 0.4
8010 SoIl mg/Kg 0.013

H.ptachlor spoxide NA 0.2
NA 0.0067

8080
$080

$080
8080

Water pg/I.
Soil mg/Kg

WaIst pg/I.
SoIl mg/Kg

NS
NS

NS
NS

NA
NA

NA
NA

NA
NA

NA
NA

2.0
0.067

NS
NS

62—181
31—100

NA
NA

3517-320027 (A—2\1080) I 0(2

Aidrin

•Ipha—BHC

b eta — B H C

8080
8080

8080
8080

8080
8480

d.tta—BHC

42—122
42—122

NA
NA

NA
NA

40
40

NA
NA

NA
NA

0.2
0.0067

0.2
0.0057

0.2
0.0057

Chlordan.

42—122
42—122

48—134
37—134

25— 147
28—147

8080
8080

55—127
32—127

40
40

10—ISO
20— 140

NS
NS

0.2
0.0061

NA
NA

4,4'—ODD

NA
NA

55—127
32—127

MS
NS

4,4—DDE

8080
8080

NA

NS
NS

NA
NA

8080
8080

NA
NA

31—161
24—168

NB
NS

0.2
0.0061

NA
NA

4.4'—DDT

Dieldrin

Endosulfan I

NA
NA

42—155
30—164

0.4
0.013

8080
8080

8080
8080

8080
8080

36—141
36—141

Endosutfan II

40— 145
30—145

50—148
32—180

40—146
40—146

NA
NA

8080
8050

40
40

40
40

NA
NA

Endrtn

0.4
0.013

0.4
0.013

0.2
0.0067

50—148
32—160

40—145
40—146

45—140
45—153

8080
8080

NS
NS

NA
NA

Hsptac4loq

NA
NA

24—150
32—161

0.4
0.013

42—147
33—147

40
40

38—144
26—144

0.4
0.013

Msthoxyehloi

42—147
33—147

$080 Water pg/I.
8080 Soil mg/Kg

43—ill
34-111

Toxaph.ns

MS
MS

40
40

38—150
26— 172

0.2
0.0087

NA
NA

43—111
34—111

42—142
31— 142



.1.

CONTROL LJMrrS FOR MATRIX SPIKES. MATRIX SPIKE DUPLICATES. LABORATORY
CONTROL SAMPLES. AND SURROGATE SPIKES

PESTICIDES 1 PCBs
Sampling and Analysis Plan

Naval Air Station Fort Worth. Joint Rs..,v. Baa.
Fort Worth, T.xai

PREPARED/DATE: DRJ 2—10—g5
CHECKED/DATE: SM 2—13—g5

'.1

3517-3200.27 (A—2\30SC 2.12

LENL—Psnsacola 0V012405

PARAMETER EPA
MErHOD

MATRIX UNFS
MS/MSD

SPIKE CONC.
LOW

MS/MSD
ACCURACY

%REC

MS/MW
PRECISION
MAX. RPD

LCS
SPIKE CONC,

LOW

LCS
ACCURACY

%REC

PCB.—101e 5030
5080

Watar
Soil

pg/I

mglKg

10

0.33

50—114
50—114

40

40

10

0.33

50—114
50—t14

PCB—1221 5030
8050

W.t.r
SoIl

pg/I.
mg/Kg

NS
NS

NA
NA

NA
NA

NS
NS

NA
NA

PCB—1232 8080
$050

Watst
Soil

g/L.
mg/Kg

NS
NS

NA
NA

NA
NA

NS
NS

NA
NA

PCB—1242 8030
8050

Wit.,
Soil

pg/I.
mg/Kg

NS
NS

NA
NA

NA
NA

NS
NS

NA
NA

PCB—1248 5030
5080

Wat.r
Soil

pg/I

mg/Kg

NS
NS

NA
NA

NA
NA

NS
NS

NA
NA

PCB--1254 8080
5080

W.t.
Soil

pg/I.
mg/Kg

NS
NS

NA
NA

NA
NA

NS
NS

NA
NA

PCB—1260 8010
8050

W.t.r
SOS

pg/I.
mg/Kg

10
0.33

8—127
8—127

40
40

10
0.33

8—127
3—127

SURROOATES -

Dibutylchlor.ndats 3050
8080

Wat.r
3011

pg/I
mg/Kg

1.0

0.037

33—1*5
10—181

2,4,5,6—t.trachloro—m.ta—

xyl.n.

8050

$050
Watsr

Soil

pg/I

mg/Kg
0.2

0.013

24—151
18—145

NA:
NE:
NS:

Not applicabI..
Not .stabIi.h.d.
Pick spiked.



LI,.

CONTROL LIMITS FOR MATRIX SPIKES. MATRIX SPIKE DUPLICATES.
LABORATORY CONTROL SAMPLES. AND SURROGATE SPIKES

Inorganic Analyt.i
S.rnpling and Analysis Plan

Naval Air Station Fort Worth, Joint Rss.rv. Ba..
Fort Worth. Texas

LENL—P.niacota DVOI 24Q5
MS/MSD MS/MSD MS/MSD LCS LCS

PARAMETER EPA MATRIX
METHOD

UNITS SPIKE CONC.
LOW

ACCURACY
% REC

PRECISION
MAX. RPD

SPIKE CONC.
LOW

ACCURACY
% REC

Aluminum 6010 W&te mg/i. 2.0 75—125 20 5 80—120
6010 Soil mg/K; MS MS MS 500 80—120

Antimony 6010 Wit., mg/i. 0.5 75—125 20 1.0 80—120
6010 Soil mg/Kg 60 75—125 20 100 80—120

Ar..nic 5010 Wat.r mg/i. 2.0 75—125 20 1.0 80—120
5010 Soil mg/K; 200 75—125 20 100 80—120

Barium SOlO Wily mg/i. 2.0 75—125 20 5 80—120
5010 Soil mg/Kg 200 75—125 20 500 80—120

Beryllium 6010 Wit., mg/I. 0.05 75—125 20 0.2 80—120
5010 SoIl mg/Kg 5.0 75—125 20 20 80—120

Cadmium 6010 Wat.r mg/I. 0.05 15—125 20 0.2 80—120
6010 SoIl mg/Kg 5.0 75—125 20 20 80—120

Calcium 6010 Wat., mg/I. MS MS NS 12.5 80—120
6010 SoIl mg/Kg MS MS MS 1250 80—120

Chromium 6010 Wit., mg/k 0.2 75—125 20 0.2 80—120
6010 SOIl mg/Kg 20 75—125 20 20 80—120

Cobalt 8010 Water mg/i. 0.5 75—125 20 1.0 80—120
6010 Sod mg/Kg 50 75—125 20 100 80—120

Copp.r SOlO Water mg/I. 0.25 75—125 20 1.0 80—120
5010 Soil mg/Kg 25 75—125 20 100 80—120

Iron 6010 Water mg/I. 1.0 75—125 20 6 80—120
5010 SOIl mg/Kg MS NS NS 500 80—120

Lead 6010 Wat.c mg/i. 0.5 75—125 20 1.0 80—120
6010 Soil mg/Kg 50 75—125 20 100 80—120

Magn.ilum 5010 Wat., mg/I. NS NS MS 12.5 80—120
5010 SoIl mg/Kg I1S NS MS 1250 80—120

Mangan.s. 6010 Wit., mg/i. 0.5 75—125 20 1.0 80—120
6010 SoIl mg/Kg 50 75—125 20 100 80—120

Molybdenum 6010 Wit., mg/I. 0.5 75—125 20 0.2 50—120
5010 Soil mg/K; 50 75—125 20 20 80—120

Nick.I 6010 Wat., mg/i. 0.5 75—125 20 1.0 80—120
6010 Soil mg/Kg 50 75—125 20 100 50—120

Potassium 6010 Wit., mg/i. NS NS MS 12.5 50—120
6010 Soil mg/Kg MS MS NS 1250 50—120—

S.l.nium 6010 Water mg/I. 2.0 75—125 20 1.0 80—120
6010 SoIl mg/Kg 200 75—125 20 100 80—120

Silver 6010 Wat.r mg/I. 0.1 75—125 20 0.2 80—120
5010 SoIl mg/Kg 10.0 75—125 20 20 80—120

Sodium 5010 Water mg/I. MS MS NS 12.5 50—120
5010 Soil mg/Kg NS MS MS 1250 50—120

Thallium SOlO Water mg/I. 2.0 75—125 20 1.0 50—120
6010 Soil mg/Kg 200 75—125 20 100 50—120

Van.dium 6010 Water mg/I. 0.5 75—125 20 1.0 10—120
5010 Soil mg/Kg 50 75—125 20 100 80—120

ZInc SOlO Water mg/I. 0.5 75—125 20 1.0 80—120
5010 Soil mg/K; 50 75—125 20 100 80—120

3517—3200.27 (A—210010) I o2



.L. ::;! ,:

CONTROL LIMITS FOR MATRIX SPIKES. MATRIX SPIKE DUPLICATES.
LABORATORY CONTROL SAMPLES. ANO SURROGATE SPIKES

Inorg.nie Analyta.
Sampling and Analyal. Plan

Naval Air Station Port Worth, Joint R.a.rv. Baa.
Fort Worth. T.xa.

LENL—Psnsacola DV012405

PARAMETER EPA
METhOD

MATRIX UNITS
MS/MSD

SPIKE CONC.
LOW

US/USD
ACCURACY

% REC

US/USD
PRECISION
MAN. RPD

LCS
SPIKE CONC.

LOW

LCS
ACCURACY

% REC

A,s.nic 7080
7080

Watar
Soil

mg/L
mgKg

0.05
5.0

15—125
75—125

20
20

0.05
5.0

80—120
80—120

L.ad 7421
7421

Watv
SOil

mgjI.
mg/Kg

0.05
5.0

75-l25
75—125

20
20

0.05
5.0

80—120
80—120

M.rcu,y 7470
7471

Watsr
Soil

mg/L
mg/Kg

0.001
0.1

75—125
75—125

20
20

0.001
0.1

80—120
8Q—1

S.i.nium 7740
7740

Watsc
Soil

,n;/L
mg/Kg

0.05
5.0

75—125
75—125

20
20

0.05
5.0

80—120
50—120

NA: Not applicabl.
—NE: Not.stablishsd.

PREPAREDfDA: DRJ 2—10—95
NS: Notspik.d

CHECD/DATE: SM 2—13—95

3517-3209.27 (A—2/S0l 2 aU



coNTRa LIWTB FOR MATRIX SPIKES, MATRIX SPIKE DLWIJCATES, LABORATORY
CONTRIX. SAMPLES. AND SURROGATE SPITS

CILORULATED PHENOXY CID HERBICIDES
Sainplthg and Aalyaà PMn

Nat Al Sttion Fast Wath, JOiM Row. Ba.
Fart Watt Tuna

LENL—P.naacolu OVO1 2495

EPA
METHOD

PARAMETER MATRIX UNITS
MS/MSD

SPIKE CONC.
LOW

MS/MW
ACCURACY

% REC

MS/MW
PRECISION
MAX. RPD

LCS
SPIKE CONC.

LOW

LCS
ACCURACY

% REC

8150
8150

2,4—0 Wate
SaIl

ug,1..

mg/Kg
10
0.2

4—143
4—143

40
40

10
0.2

4—143
4—143

.

8150
8150

2,4—08 WaS
Soil

ug4.
mg/Kg

PC
NS

NA
NA

NA
NA

10
0.2

9—122
0—122

8150
8150

2.4,5—T WaS
Soil

ug4.
mg/Kg

1.0
0.02

24—144
24—144

40
40

1.0
0.02

24—144
24—144

8150
8150

2,4.5—Tff(Silnx) Wat.r
Soil

ug,1.
mg/Kg

1.0
0.02

25—in
25—122

40
40

1.0
0.02

25—In
25—122

8150
8150

D.I.pon WaS
SoIl

ugtt.
mg/Kg

NS
NS

NA
NA

NA
NA

25
0.5

D—112
0—112

8150
8150

Dicamba Was
Soil

ug&
mg/Kg

NS
PC

NA
NA

NA
NA

1.0
0.02

35-136
35-136

8150
8150

Dichloraprop Watur
Soil

ugdL
mg/Kg

NS
PC

NA
NA

NA
NA

10
0.2

35-131
35—131

8150
8150

Dinoab Was
Soil

ug4.
mg/Kg

PC
PC

NA
NA

NA
NA

5.0
0.1

0-143
0-143

8150
8150

MCPA Was
Soil

ug4.
mg/Kg

PC
PC

NA
NA

NA
NA

PC
PC

12-146
12-146

8150
8150

MCPP WaS
Soil

ug&
mg/Kg

PC
NS

NA
NA

NA
NA

PC
NS

14-136
14-138

SURROGATE

8150
8150

2,4—DichIoroph.n,1
acetic acid

Wait
Soil

ugA.
mg/Kg

10
0.2

28-124
D —191

NA: Not applicabis.
NE: Not nbhshsd.
NS: Not spik.d.r 0: Dutsct.d

r

PREPARED/DATE: OR,) 2—10-as
CHECKEWDATE: SM 2-13-95

3517-3200.06 (a-2/8l50_a-

1!
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APPENDIX A-3

SUMMARY OF CALIBRATION
AND INTERNAL QUALITY CONTROL PROCEDURES
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APPENDIX B

LENL-P & XEY PERSONNEL ND THEIR POSITIONS AND RESPONSIBILITIES

Law Enviroimental, Inc.
National Laboratories Branch (LENL)

Pengacola, Florida
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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; and

- Insure accountability of all branch staff in the
performance of their jobs.
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LENL KEY PERSONNEL AND RESPONSIBILITIES

—

Position/Key Personnel Responsibilities

QA/OC 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 Q.A/OC 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 QAIQC compliance requirements;

- Keep abreast of new techniques and programs for GA
and inform Laboratory Manager. Project Managers and
Supervisors;

- Provide historical GA reports to Laboratory Manager;

- Perform QA/QC audits, provide blind check samples
and monitor results;

- Judiciously examine QA/OC program in relation to
profitability;

- Enforce and augment the branch GA program;

- Develop laboratory/project specific OA/QC manual;

- Ensure accountability of all laboratory staff in the
performance of their jobs; and

- Implement methodologies and procedures consistent
with the generation of legally defensible data in
accordance with state, local and federal guidelines.

3517-3209.27 2 of 6



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 GA policies/procedures and
coordinating GA compliance as required;

- Keep abreast of new techniques and programs for GA
and safety and inform Branch Manager and
Operations Manager;

- Coordinate the development of project QA plans as
required;

- Provide historical GA reports for each method to the
Branch Manager;

- Perform GA/CC audits, provide blind check samples
and monitor results; and

- Judiciously examine GA/CC program in relation to
laboratory profitability.
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LENL KEY PERSONNEL AND RESPONSIBILITIES

PositionfKey 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; and

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 RE5P0NSIBILmE5

Position/Key Personnel Responsibilities

Lab Supervision
Cheryl Oliver (Organics)
Bruce Hunt (GC/MS)
Carl Causey tGC)
Gary St Pere (Inorganics)

Provide overall supervision of department/section
operations;

Implement procedures consistent with the generation
of legally defensible data;

Provide OC 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; and

Plan, organize, and schedule work to obtain maximum
profitability.
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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; and

- Keep track of supplies, order when needed, bill clients
for those used.
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SAMPLING PLAN DETAIL
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