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Notice

The enclosed Draft Base-wide Quality Assurance Project Plan (August 1996) was prepared to
define the quality assurance and quality control activities to be utilized for analytical data
generation and assessment associated with remedial investigation/remedial
design/remedial action and long-term operations/monitoring activities at Naval Air
Station Fort Worth Joint Reserve Base (NAS Fort Worth JRB). It was prepared as a draft
document dated August 19, 1996, and utilized by AFCEE as such for the implementation of
related activities conducted at the base during 1997, including the basewide groundwater
sampling and analysis program and RFI activities at several SWMUs/AOCs. Specific
variances were addressed as necessary on an activity-specific basis, and are described in the
individual technical reports for those activities. The Base-wide QAPP was prepared as a
working document, and future updates are expected.
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Acronyms

AA atomic absorption
AFCEE Air Force Center for Environmental Excellence
ARAR applicable or relevant and appropriate requirement
ASTM American Society for Testing and Materials
BRAC Base Realignment and Closure
BTEX benzene, toluene, ethylbenzene, xylenes (total)
CCV continuing calibration verification
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act
CFR Code of Federal Regulation
COC chain of custody
COR contracting officer representative
DEQPPM Defense Environmental Quality Program Policy Memorandum
DERA Defense Environmental Restoration Account
DL detection limit
DOD Department of Defense
DQO Data Quality Objective
DRMO Defense Reutilization Marketing Office
EC electrical conductivity
EDB ethylene dibrom.ide
EPA U.S. Environmental Protection Agency
eV electron volt
F fluoride
FID flame ionization detector
FLAA flame atomic absorption
FPM Field Project Manager
FSP Field Sampling Plan
g gammas
G glass
GC gas chromatography
GFAA graphite furnace atomic absorption
NSF Health and Safety Plan
l-LSO4 sulfuric acid
Handbook Hand book for the Installation Restoration Program (IRP) Remedial Investigation

and Feasibility Studies (RI/FS), September 1993
HCI hydrochloric acid
HNO3 nitric acid
lAW in accordance with
ICP Inductively-Coupled Plasma
ICPES Inductively-Coupled Plasma Emission Spectroscopy
ICV initial calibration verification
IRP Installation Restoration Program
IRPIMS Installation Restoration Program Information Management System
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JRB Joint Reserve Base
LCS laboratory control sample
LCSD laboratory control sample duplicate
LTM/LTO long-term monitorirtg/long-term operation
MDL method detection limit
mg/L milligrams per liter
mL milliliter
MQO measurement quality objective
MS/MSD matrix spike/matrix spike duplicate
NAS Naval Air Station
Na$,03 sodium thiosuif ate
NCP National Contingency Plan
NTST National Institute of Standards and Technology
NO, nitrite
NO3 nitrate
OSHA Occupational Safety and Health Administration
OVA organic vapor analyzer
OVM organic vapor meter
P polyethylene
PAH polynuclear aromatic hydrocarbon
PARCC precision, accuracy, representativeness, comparability, completeness
PA/SI Preliminary Assessment/Site Investigation
PCB polychiorinated biphenyl
PCDD polychiorinated dibenzo-p-dioxin
PCDF polychiorinated dibenzofuran
PE performance evaluation
PID photoionization detector
PM project manager
P043 phosphate
PPE personal protective equipment
PQL practical quantitation limit
PVC polyvinyl chloride
QA quality assurance
QAPP quality assurance project plan
QC quality control
RCRA Resource Conservation and Recovery Act
RD/RA remedial design/remedial action
RI/PS remedial investigation/feasibility study
RPD relative percent difference
RPM remedial project manager
SAC Strategic Air Command
SAP Sampling and Analysis Plan
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SARA Superfund Amendments and Reauthorization Act
SO42 sulfate
SOP standard operating procedures
SOW statement of work
SP spontaneous potential
SVOC semi-volatile organic compound
TCLP Toxicity Characteristic Leaching Procedure
TIC tentatively-identified compound
TNRCC Texas Natural Resource Conservation Commission
TPH total petroleum hydrocarbons
UHP ultra-high purity
UV ultraviolet
VOC volatile organic compound
WP Work Plan

DEIL/8379.DOC Dar



DEN/8504.DOC/1

303 14

SECTION 1.0

Introduction



a
19 AUGUST, 1996

PAGE 1-1

1.0 Introduction

This quality assurance project plan (QAPP) presents, in specific terms, the policies,
organization, functions, and specific quality assurance (QA) and quality control (QC)
activities associated with analytical data generation and assessment designed to achieve the
data quality goals for NAS Fort Worth JRB remedial design/remedial action (RD/RA) and
long-term operations/long-term monitoring (LTO/LTM) activities. Sampling and analysis
protocols and other associated field activities (i.e., standard operating procedures [SOPs]
and detailed instructions) will be presented in the site-specific field sampling plans (FSPs)
and/or Sampling and Analysis Plans (SAPs) for each field effort. The United States
Environmental Protection Agency (U.S. EPA) QA policy requires a written and approved
QAPP for every monitoring and measurement project mandated or supported by the
U.S. EPA through regulations, contracts, or other formalized means not currently covered
by regulation. Guidelines followed in preparing this plan are set out in several EPA and
U.S. Air Force guidance documents.

This QAPP supports the ongoing efforts of the Installation Restoration Program (IRP). The
IRP was developed by the U.S. Department of Defense (DoD) in 1981 to investigate
hazardous material disposal sites on DoD facilities. NAS Fort Worth JRB integrated the
ongoing IRP with the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA) of 1980 as amended by the Superfund Amendments and
Reauthorization Act of 1985 (SARA); the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP); pertinent provisions of the Resource Conservation and Recovery
Act (RCRA) statutes; Executive Order 12580; the Defense Environmental Restoration
Program (DERP); and all other applicable or relevant and appropriate federal and state laws
and regulations.

1.1 QAPP Objectives
This QAPP provides a comprehensive framework for obtaining analytical data of known
quality during RD/RA and LTO/LTM activities at NAS Fort Worth JRB. The framework
provided is necessarily broad and encompassing, due to the wide variety of design,
construction, operation, and monitoring activities to be undertaken. This QAPP does not
apply to remedial investigation/feasibility study (RI/FS) activities.

The objective of this QAPP is to provide appropriate analytical data for each RD/RA and
LTO/LTM task economically. Flexibility is necessary within the QAPP, as what is
appropriate for a large task, such as basewide groundwater monitoring, may not be
appropriate or economical for a small task, such as a one-time determination of some single
design parameter for a groundwater extraction system. To facilitate remedial actions within
the IRP, this QAPP must be flexible to accommodate many different remediation
contractors and laboratories while providing for acceptable data quality. This QAPP
therefore provides robust guidance relevant to a "typical RD/RA or LTO/LTM task, while
also providing for modification to this guidance through task-specific Work Plans, FSPs, or
SAPs. Where modifications are proposed to this QAPP, they must be submitted, approved

NAS FORT WORTH JAB GAFF FOR AD/RA AND LTM/LTO PROGRAMS DRAFT
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by the regulatory agencies, and incorporated separately from any FSP or SAP prior to
implementation.

This QAPP is required reading for all staff participating in RD/RA and LTO/LTM projects.
It must be referenced in all task-specific plans written to support these projects, and if
modifications to the guidance contained in this QAPP are proposed, specific justification for
the modifications must be provided.

1.2 Administrative Procedures
Since this QAPP will cover multiple tasks and be used by multiple contractors, it is
imperative that proper communication and documentation procedures be followed. The
following discussion addresses procedures that will be followed by all contractors to ensure
that appropriate communication and documentation procedures are completed at each step
of the RD/RA and LTO/LTM tasks.

Document Control
This QAPP may be revised as necessary when guidelines and regulatory documents are
changed, or when additional sampling or analysis methods may be required for RD/RA or
LTO/LTM tasks. Revisions to the QAPP will be addressed as follows:

• For specific project-required versions, an amendment to this QAPP will be prepared for
the project-specific FSP.

• For permanent changes to the QAPP that apply to basewide activities, revisions will be
incorporated into this QAPP through an addendum upon agency consensus.

All contractors who might be affected by such revisions will be included in the review
process. This intercontractor coordination will ensure continued comparability of data
produced throughout.

Revisions to this QAPP (final version) will be tracked by specifying the revision number
and date in the upper right-hand corner of every page, using the following Document
Control Format:

Section: (Number)
Revision: (Number)
(Date)
Page (Number)

Internal revisions will be identified by the number after the decimal point. After internal
revisions are complete and the document is ready for submission to the agencies for
approval, the revision number will be changed to the next whole integer. For example,
Revision 0.1 undergoes changes after internal review and is submitted for a second internal
review as Revision 0.2. After internal acceptance, it is submitted to the agencies for approval
as Revision 10.

Table 1.2-1 lists various stakeholders in the project that must be kept apprised of the future
revisions and addenda to the QAPP. Initial assignments and future distribution of the
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approved revisions or addenda will be noted on the table to ensure that all QAPP holders
receive the distributed materials.

TABLE 1.2-1

Points of Contact NAS Fort Worth JRB

Name Affiliation Address

Joe Dunkle AFCEEIERD 3207 North Road
Brooks AFB, TX 78235

Charlie Rice AFCEEIERB 3207 North Road
Brooks AFB, TX 78235

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

Stacy Gent Department of the Navy Environmental Department
Code 110, Building 1215
NAS Fort Worth JRB
Carswell Field, TX 76127

Geof Meyer TNRCC IHW Federal Facilities (MC-127)
P. 0. Box 13087
Austin, TX 78711

Tim Sewell TNRCC, Region 4 1019 Duncanville Road
Duncanville, TX 75116

Judith Black EPA Region VI 1445 Ross Avenue, Suite 1200
Dallas, TX 75202

Carole Kroc Booz-AlIen & Hamilton 300 Convent Street, Suite 1250
San Antonio, TX 78205

Margaret O'Hare CH2M HILL, Inc. 5339 Alpha Road
Dallas, TX 75420

Communications
It is the responsibility of the contractor in charge of a task to ensure that appropriate
documentation of internal communications takes place. Methods of documenting internal
communications may include phone logs, e-mail, or memoranda.

Because multiple contractors will be working at NAS Fort Worth JRB, there may be
interdependency among various tasks. Any issues that could potentially affect other tasks,
and therefore, the work of other contractors, must be communicated to all contractors. The
primary method of communication will be written, either through memoranda or
confirmation notices. All phone conversations during which issues are resolved will be
documented with either a memorandum or a confirmation notice.

NAS FORT WORTh JRB QAPP FOR AD/RA AND LTM/LTO PROGRAMS Dnn
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1 3 QAPP Organization

Section 2.0 of the QAPP provides a description of the site description and history. The
program organization and responsibilities are summarized in Section 3.0. Data quality
objectives and measurement quality objectives are discussed in Section 4.0. Sampling
procedures are summarized in Section 5.0 and screening analytical methods are presented
in Section 6.0. Section 7.0 discusses definitive analytical methods. Section 8.0 describes data
reduction, venfication, and reporting. System and performance audits are addressed in
Section 9.0. Preventive maintenance activities are summarized in Section 10.0. Section 11.0
provides a description of the corrective actions. Quality assurance reports are described in
Section 12.0.

The final version of the NAS Fort Worth JRB QAPP and any addenda will be followed for
all DQOs, MQOs, and QC requirements for sampling and analytical activities related to site
closure during RD/RA and LTM/LTO activities at NAS Fort Worth JRI3.
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2.0 Site Description and History

As part of a continuation of environmental investigation work initiated at NAS Fort Worth
JRB in 1983, the United States Air Force will be conducting RD/RA efforts and LTM/LTO
of the actions taken. This QAPP describesata quality processor to be used as part of the
RD/RA and LTM/LTO programs being conducted at NAS Fort Worth JRB. The RD/RA
efforts include detailed definition of the area for which remedial action is being taken and
the evaluation of bench/pilot scale treatment technologies for remediation. Demonstration
of compliance with action-specific applicable or relevant and appropriate requirements
(ARARs), demonstration of progress toward remediation, and the LTM/LTO efforts
provide data for maintaining regulatory compliance at NAS Fort Worth JRB.

Previous IRP investigations have included a preliminary assessment/site investigation
(PA/SI) and RI/FS activities.

2.1 Site History
NAS Forth Worth JRB is located on 2,555 acres of land in Tarrant County, Texas,
eight miles west of Fort Worth (Figure 2-1). It lies between the communities of White
Settlement and River Oaks, within a bend of the West Fork of the Trinity River that flows
along the northern part of the eastern boundary of the base. The river is dammed to form
Lake Worth, a drinking water supply and recreation reservoir bordering NAS Forth Worth
JRB to the north. To the west, NAS Forth Worth JRB is neighbored by Air Force (AF) Plant 4
and by the community of White Settlement. Lockheed Martin operates AF Plant 4 for the
Air Force. It is an aircraft production plant that shares the runway and several facilities. The
base is bordered on the east by the communities of River Oaks, Westworth Village, and
other urban areas.

Two offsite facilities are part of the base: the ILS Marker Beacon and the Weapons Storage
Area (WSA), both located west of the town of White Settlement.

Prior to 1941, the area that is now occupied by NAS Forth Worth JRB consisted of woods
and pasture in an area called White Settlement. In August 1942, the base was opened as
Tarrant Field Airdrome. The original mission was to train pilots to fly the new B—24
Liberator, which was being constructed across the runway by the Consolidated Aircraft
Corporation.

Construction at the airfield continued into 1943, extending the runway and taxiways, and
erecting hangars and additional facilities. In May 1943, the field was redesignated as Fort
Worth Army Air Field. The training mission continued. In January 1945, the Forth Worth
Army Air Field began to operate a transition school for the B—32 aircraft, which like the
B-24, was manufactured across the runway. The 7th Bombardment Group was assigned to
the Fort Worth Army Air Field in October 1946 with B—29 aircraft.
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The facility was taken under the command of the Strategic Air Command (SAC) in 1946 and
named Carswell Air Force Base in 1948. The SAC mission remained as Carswell AFB until
1992 when the Air Combat Command assumed control of the base. In October, 1994, the
U.S. Navy assumed responsibility for the facility and the name was changed from Carswell
AFB to NAS Fort Worth Joint Reserve Base (JRB). With the transfer of property at NAS Fort
Worth JRB from the U.S. Air Force to the U.S. Navy many of the street names were changed.
The principal activities on the base have been maintaining and servicing bombers, fuel
tankers, and fighter jet aircraft. Many of the activities have been in conjunction with Air
Force Plant 4 that has been successively operated by Consolidated Aircraft Corporation,
Consolidated Vultec Corporation, General Dynamics Corporation, and most recently
Lockheed Martin.

Servicing and maintenance of the engines and equipment of the multi-engined B—52 (eight
engines) and the KC—135 (four engines) aircraft generated the majority of waste liquids at
Carswell AFB.

Under present operations, training to execute directed tactical fighter missions designed to
destroy enemy forces, supplies, equipment, communications systems, and installations with
conventional weapons is provided by the 301st Fighter Wing.

2.2 Summary of Waste Handled

Sixty-eight solid waste management units (SWMUs) and 17 areas of concern (AOC) have
been identified at NAS Fort Worth JRB. A list of RCRA-regulated SWMUs is presented in
Table 2.2—i; Table 2.2-2 lists the AOCs. The locations of these units and areas of concern
(DERA sites only) are shown on Figure 2—2. Since 1942, most hazardous wastes generated
through operations and activities at Carswell AFB have been disposed of in landfills, reused
on base, or processed through the Defense Property Disposal Office (DPDO) for off-base
recycling or disposal.

Most of the liquid waste generated by the industrial operations can be categorized as waste
oils, recoverable fuels, and spent solvents and cleaners. Waste oils generally refer to
lubricating fluids, such as crankcase oils and synthetic turbine oils. Hydraulic fluids have
also been included in this category. Recoverable fuels refer to fuels drained from aircraft
tanks and vehicles, such as JP—4 and MOGAS (unleaded gasoline). Spent solvents and
cleaners refer to liquids used for degreasing and general cleaning of aircraft, aircraft
systems, electronic components, and vehicles. This category includes PD—680 (petroleum
naphtha product) and various chlorinated organic compounds, such as carbon
tetrachloride, trichloroethylene (TCE), and 1,1,1—trichloroethane.

Specific types of solvents in use by the Air Force have changed over the years. In the 1950s,
carbon tetrachioride was in common use. Its use was replaced by TCE about 1960. Since
then, TCE and 1,1,1-trichioroethane have been commonly used; however, TCE usage has
decreased in favor of 1,1,1-trichloroethane. Today, PD-680 Type II, 1,1,1-trichioroethane
and, to a limited extent, TCE are in common use.
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Waste paint solvents or thinners and strippers are generated by corrosion control activities.
Typical thinners include isobutyl acetate, toluene, methyl ethyl ketone (MEK), isopropanol,
naphtha, and xylene. Paint strippers generally contain such compounds as methylene
chloride, toluene, ammonium hydroxide, and phenolics.

TABLE 2.2-1

Identification of Solid Waste Management Units at NAS Fort Worth JRB

SWMU No. Description OPR

1 Pathological Waste Incinerator BRAC

2 Pathological Waste Storage Shed BRAC

3 Metal Cans BRAC

4 Facility Dumpsters BRAC

5 Building 1627 Waste Accumulation Area DERA

6 Building 1628 Wash Rack and Drain DERA

7 Building 1628 Oil/Water Separator DERA

8 Building 1628 Sludge Collection Tank DERA

9 Building 1628 Work Station Waste Accumulation Area DERA

10 Building 1617 Work Station Waste Accumulation Area DERA

11 Building 1617 Waste Accumulation Area DERA

12 Building 1619 Waste Accumulation Area DERA

13 Building 1710 Visual Information Center Work Station Waste Accumulation Areas DERA

14 Building 1060 Bead Blaster Collection Tray DERA

15 Building 1060 Paint Booth Vault DERA

16 Building 1060 Waste Accumulation Area DERA

17 Landfill No. 7 DERA

18 Fire Training Area No. 1 BRAC

19 Fire Training Area No. 2 BRAC/DERA

20 Waste Fuel Storage Tank BRAC/DERA

21 Waste Oil Tank BRAC/DERA

22 Landfill No. 4 BRAC

23 Landfill No. 5 BRAC

24 Waste Burial Area BRAC

25 Landfill No. 8 BRAC/DERA

26 Landfill No. 3 DERA
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TABLE 2.2-1

Identification of Solid Waste Management Units at NAS Fort Worth JRB

SWMU No. Description OPR

27 Landfill No. 10 DERA

28 Landfill No. 1 DERA

29 Landfill No. 2 DERA

30 Landfill No. 9 DERA

31 Building 1050 Waste Accumulation Area DERA

32 Building 1410 Waste Accumulation Area DERA

33 Building 1420 Waste Accumulation Area DERA

34 Building 1194 Waste Accumulation Area DERA

35 Vehicle Refueling Shop (Building 1194) Oil/Water Separation System DERA

36 Building 1191 Waste Accumulation Area DERA

37 Vehicle Maintenance Shop (Building 1191) Oil/Water Separation System DERA

38 Building 1269 PCB Transformers Building DERA

39 Building 1641 Waste Accumulation Area DERA

40 Building 1643 Oil/Water Separation System DERA

41 Building 1414 Oil/Water Separation System, Field Maintenance Squadron DERA
Aerospace Ground Equipment

42 Building 1414 Waste Accumulation Area DERA

43 Building 1414 NonDestructive Inspection (NDI) Waste Accumulation Point DERA

44 Building 1027 Oil/Water Separation System at the Aircraft Washing Hangar DERA

45 Building 1027 Waste Oil Tank Vault at the Aircraft Washing Hangar DERA

46 Building 1027 Waste Accumulation Area DERA

47 Building 1015 Jet Engine Test Cell Oil/Water Separator DERA

48 Building 1048 Fuel Systems Shop Floor Drains DERA

49 Aircraft Washing Area No. 1 DERA

50 Aircraft Washing Area No. 2 DERA

51 Building 1190 Central Waste Holding Area DERA

52 Building 1190 Oil/Water Separation System DERA

53 Storm Water Drainage System DERA

54 Storm Water Interceptors DERA

55 East Gate Oil/Water Separator DERA
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TABLE 2:2-1

Identification of Solid Waste Management Units at NAS Fort Worth JRB

SWMU No. Description OPR

56 Building 1405 Waste Accumulation Area DERA

57 Buildings 1432/1434 Waste Accumulation Area DERA

58 Pesticide Rinse Area BRAC

59 Building 8503 Weapons Storage Area Waste Accumulation Area BRAC

60 Building 8503 Radioactive Waste Burial Site BRAC

61 Building 1320 Power Production Maintenance Facility Waste Accumulation Area DERA

62 Landfill No. 6 DERA

63 Entomology Dry Well DERA

64 French Underdrain System BRAC/ DERA

65 Weapons Storage Area Disposal Site BRAC

66 Sanitary Sewer System BRAC/DERA

67 Building 1340 Oil/Water Separator BRAC/DERA

68 POL Tank Farm BRAC/DERA

TABLE 2.2-2

Identification of Areas of Concern at NAS Fort Worth JRB

AOC No. Description OPR

1 Former Base Service Station/ former Base Gas Station BRAC/DERA

2 Airfield Groundwater DERA

3 Waste Oil Dump DERA

4 Fuel Hydrant System DERA

5 Grounds Maintenance Yard BRAC

6 RV Storage Area DERA

7 Former Base Refueling Area DERA

8 Aerospace Museum BRAC

9 Golf Course Maintenance Yard BRAC

10 0/W Separator DERA

11 0/W Separator DERA

12 OiW Separator DERA

13 0/W Separator DERA
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Identification of Areas of Concern at NAS Fort Worth JRB

AOC No. Description OPR

14 Unnamed Stream BRAC

15 Storage Shed .
DERA

16 Family Camp BRAC
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3.0 Program Organization and Responsibilities

This base-wide QAPP for the IRP defines the program responsibilities for the signatory
agencies. These agencies will work cooperatively to direct the NAS Fort Worth JRB IRP.
This includes decisions related to priorities for site investigations and cleanup, as well as
procedures and standards to be followed in accomplishing program activities and
establishing project milestones and goals.

The efforts required to implement the IR.P at NAS Fort Worth JRB are directed and funded
by the Air Force. The Air Force is assisted in this effort by several contractors,
subcontractors, and consultants. In this section, responsibilities are defined for each of the
key personnel or functional areas of the agencies signing this QAPP.

3.1 Air Force, U.S. EPA, and TNRCC

Each of the agencies signing the QAPP have assigned a remedial project manager (RPM) to
serve as the spokesperson for the following organizations in directing the course of RD/RA
and LTO/LTM activities at NAS Fort Worth JRB:

• AFCEE/EDR
• EPA, Region VI
• TNRCC

3.2 Contractor Project Organization
A contractors RD/RA or LTO/LTM project team generally will include technical
professionals with experience in project management, quality assurance, analytical
chemistry, field investigations, data management, and other technical and engineering
disciplines. Contractors may use different organizational structures and titles for particular
positions. An example of an organizational chart showing project management and
associated tasks is presented in Figure 3-1. The following examples of personnel and
associated responsibilities will generally be used, but the project team should be selected
based on the effort. The assignment of tasks to specific roles or titles within a contractors'
organization should be detailed within the scoping documents prepared for the specific
sites or activities.

A project manager will be responsible for the contractual aspects of the project work and
ensuring that appropriate staff are assigned to the project. In this role, a project manager
will ensure that technical activities and reports receive appropriate planning and oversight
to meet or exceed the quality and timeliness of data required by the project. A project
manager will also have primary responsibility for decision-making and communication
with the AFCEE COR.
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Figure 3-1 Example Organizational Chart

• A Program Manager, along with a project manager, will be responsible for the technical
and financial management of a specific project and is the direct contact with the
AFCEE COR.

• A Program Manager will ensure adequate field equipment and other resources will be
allocated to fulfill the needs of the project.

• A Field Investigation Task Manager will be responsible for directing field work;
ensuring the field staff has adequate training in both field sampling and measurement
procedures and in health and safety procedures; reporting the status of field activity to
project management and the Air Force; and directing subcontractors. A field
coordinator will have overall responsibility for implementing the field sampling plan
and communicating any difficulties encountered. A field coordinator will have the
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authority to stop work if safety or data quality will be significantly affected by site
operations.

An Analytical Chemistry Task Manager will have overall responsibility for ensuring
that the planning, implementation, and reporting for the analytical program fulfill the
objectives for data use. Duties of this position include laboratory selection and
management; QAPP development; data evaluation/validation implementation; audit
performance; corrective action implementation; database information flow; and
identification and communication of problems that affect data quality and project
schedule to the NAS Fort Worth JRB Quality Assurance Officer.

• A Database Manager will be responsible for maintaining the project-specific database,
reporting results in required formats to the Air Force and data users, and ensuring the
integrity of the project-specific database. This position also will be responsible for
establishing and testing that electronic formats are compatible with the project database.

• A Contractor Performance Assurance Manager will have overall responsibility to
independently ensure that the planning, implementation, and reporting for RD/RA or
LTO/LTM activities fulfill the objectives for data use. The Performance Assurance
Manager will have reporting responsibility outside the project organization to ensure
independence in decision-making and recommendation for corrective actions. The
Performance Assurance Manager will be responsible for ensuring that needed corrective
actions are implemented.

• A Health and Safety (H&S) Coordinator will be responsible for writing the H&S plan for
each specific project.

The other primary project staff members include technical professionals with expertise in
risk assessment, chemistry, geology, hydrology, treatability studies, and remedial
engineering. These individuals will be responsible for internal communication and task
planning to ensure that all data obtained will be used for the intended purpose, and to
provide the direction and supervision needed to ensure that technically sound decisions
will be made within their area of expertise.

3.3 Laboratories

The laboratories used for individual RD/RA investigations and LTO/LTM will be chosen
by the contractor tasked with that investigation. All laboratories used will meet audit
requirements and frequencies as described in Section 9.0

Notice to the Quality Assurance Project Plan (QAPP) Users and Reviewers: As described
in the QAPP objectives (Section 1.1), this QAPP is designed to be flexible. An attempt is
made to identify the most commonly used laboratory methods and associated QA/QC
procedures, acceptance limits, and corrective actions. However, during the life of the
project, there may be a need to perform specialized tests that may not be covered under the
basic QAPP. Or there is a possibility that an analytical laboratory's internal procedures may
be somewhat different from those specified in this QAPP. For these reasons, variances in
the procedures and criteria may be necessary from time to time, depending on the
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objectives of the specific projects or the laboratory's procedures. Note that the data quality
objectives for the specific projects still must be met; therefore, variances would, in no
circumstance, produce data of a quality less than that desired. When the field investigations
are defined and the FSP are prepared, the basic QAPP will be evaluated for adequacy for
the proposed investigation. Any gaps and variances will be documented in an approved
addendum to the QAPP.
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4.0 Quality Program and Data Quality 303 34

Objectives

Data Quality Objectives (DQOs) specify the data type, quality, quantity, and uses needed to
make decisions and are the basis for designing data collection activities. The DQOs for the
project are specified in the FSP.

4.1 Data Categories
The two general categories of data used by the AFCEE are defined as: (1) screening data and
(2) definitive data.

Screening data are generated by rapid methods of analysis with less rigorous sample
preparation, calibration and/or QC requirements than are necessary to produce definitive
data. Sample preparation steps may be restricted to simple procedures such as dilution with
a solvent, instead of elaborate extraction/digestion and cleanup. Screening data may
provide analyte identification and quantitation, although the quantitation may be relatively
imprecise. Physical test methods, e.g., dissolved oxygen measurements, temperature and
pH measurements, moisture content, turbidity, conductance, etc., have been designated by
definition as screening methods (see Section 6).

Screening methods shall be confirmed, as required in the FSP, by analyses that generate
definitive data. Confirmation samples shall be selected to include both detected and
nondetected results from the screening method.

Definitive data are generated using rigorous analytical methods (see Section 7), such as
approved EPA reference methods. The data can be generated in a mobile or offsite
laboratory. Data are analyte-specific, and both identification and quantitation are
confirmed. These methods have standardized QC and documentation requirements
(Sections 7 and 8). Definitive data are not restricted in their use unless quality problems
require data qualification.

4.2 Precision, Accuracy, Representativeness, Completeness,
and Comparability
The basis for assessing each of these elements of data quality is discussed in the following
subsections. Precision and accuracy QC limits for each method and matrix are identified in
Sections 6 and 7.

4.2.1 Precision
Precision measures the reproducibility of measurements. it is strictly defined as the degree
of mutual agreement among independent measurements as the result of repeated
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application of the same process under similar conditions. Analytical precision is the
measurement of the variability associated with duplicate (two) or replicate (more than two)
analyses. AFCEE uses the laboratory control sample (LCS) to determine the precision of the
analytical method. If the recoveries of analytes in the LCS are within established control
limits, then precision is within limits. In this case, the comparison is not between a sample
and a duplicate sample analyzed in the same batch, rather the comparison is between the
sample and samples analyzed in previous batches. Total precision is the measurement of the
variability associated with the entire sampling and analysis process. It is determined by
analysis of duplicate or replicate field samples and measures variability introduced by both
the laboratory and field operations. Field duplicate samples and matrix duplicate spiked
samples shall be analyzed to assess field and analytical precision, and the precision
measurement is determined using the relative percent difference (RPD) between the
duplicate sample results. The formula for the calculation of precision is provided in
Table 4.2.1-1 as RPD. For replicate analyses, the relative standard deviation (RSD) is
determined. The formula for the calculation of RSD is provided in Table 4.2.1-1.

4.2.2 Accuracy
Accuracy is a statistical measurement of correctness and includes components of random
error (variability due to imprecision) and system error. It therefore reflects the total error
associated with a measurement. A measurement is accurate when the value reported does
not differ from the true value or known concentration of the spike or standard. Analytical
accuracy is measured by comparing the percent recovery of analytes spiked into an LCS to a
control limit. For volatile and semivolatile organic compounds, surrogate compound
recoveries are also used to assess accuracy and method performance for each sample
analyzed. Analysis of performance evaluation (PE) samples shall also be used to provide
additional information for assessing the accuracy of the analytical data being produced.

Both accuracy and precision are calculated for each AFCEE analytical batch, and the
associated sample results are interpreted by considering these specific measurements. The
formula for calculation of accuracy is included in Table 4.2.1-1 as percent recovery (%R)
from pure and sample matrices.

4.2.3 Representativeness

Objectives for representativeness are defined for each sampling and analysis task and are a
function of the investigative objectives. Representativeness shall be achieved through use of
the standard field, sampling, and analytical procedures. Representativeness is also
determined by appropriate program design, with consideration of elements such as proper
well locations, drilling and installation procedures, and sampling locations. Decisions
regarding sample/well/ boring locations and numbers and the statistical sampling design
are documented in the FSP.

4.2.4 Completeness

Completeness is calculated for the aggregation of data for each analyte measured for any
particular sampling event or other defined set of samples. Completeness is calculated and
reported for each method, matrix and analyte combination. The number of valid results
divided by the number of possible individual analyte results, expressed as a percentage,
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determines the completeness of the data set. For completeness requirements, valid results
are all results not qualified with an "R" flag (see Section 8 for an explanation of flagging
criteria). The requirement for completeness is 95 percent for aqueous samples and
90 percent for soil samples. For any instances of samples that could not be analyzed for any
reason (holding time violations in which resampling and analysis were not possible,
samples spilled or broken, etc.), the numerator of this calculation becomes the number of
valid results minus the number of possible results not reported.

The formula for calculation of completeness is presented below:

% completeness = number of valid (i.e., nonR flagged) results

number of possible results

4.2.5 Comparability
Comparability is the confidence with which one data set can be compared to another data
set. The objective for this QA/QC program is to produce data with the greatest possible
degree of comparability. The number of matrices that are sampled and the range of field
conditions encountered are considered in determining comparability. Comparability is
achieved by using standard methods for sampling and analysis, reporting data in standard
units, normalizing results to standard conditions and using standard and comprehensive
reporting formats. Complete field documentation using standardized data collection forms
shall support the assessment of comparability. Analysis of performance evaluation (PE)
samples and reports from audits shall also be used to provide additional information for
assessing the comparability of analytical data produced among subcontracting laboratories.
Historical comparability shall be achieved through consistent use of methods and
documentation procedures throughout the project.

TABLE 4.2.1-1

Statistical Calculations

Statistic Symbol Formula Definition Uses

Mean (
.xl

1=1

Measure of central
tendency

Used to determine
average value of
measurements

n

Standard
Deviation

S / —

( x>C)
(n—i)

,2 2

)

Measure of relative scatter
of the data

Used in calculating
variation of
measurements

Relative RSD Relative standard Used to assess
Standard
Deviation ( S / X ) x 100

deviation, adjusts for
magnitude of observations

precision for
replicate results

Percent
Difference

%D — x-,
x 100

xl

Measure of the difference
of 2 observations

Used to assess
accuracy
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TABLE 4.2.1-1 303 37
Statistical Calculations

Statistic Symbol Formula Definition Uses

Relative percent
Difference

RPD / — )1 2

l (Xj + X2) /2) 100
Measure of variability that
adjusts for the magnitude
of observations

Used to assess total
and analytical
precision of duplicate
measurements

Percent
Recovery

%R meas x ioo
LXtrue)

Recovery of spiked
compound in pure matrix

Used to assess
accuracy

Percent
Recovery

%R (value of value of
spiked - unspiked

1,. sample sample 1 X 100

Recovery of spiked
compound in sample
matrix

Used to assess
matrix effects and
total precision

Value of added spike

x = Observation (concentration)
n = Number of observations

43 Method Detection Limits, Practical Quantitation Limits, and
Instrument Calibration Requirements

4.3.1 Method Detection Limits
The method detection limit (MDL) is the minimum concentration of a substance that can be
measured and reported with 99 percent confidence that the analyte concentration is greater
than zero. The laboratory shall establish MDLs for each method, matrix, and analyte for
each instrument the laboratory plans to use for the project. The laboratory shall revalidate
these MDLs on an annual basis. The laboratory shall provide the MDL demonstrations to
AFCEE at the beginning of the project (i.e., before project samples are analyzed) and upon
request in the format specified in Section 8. Results less than the MDL shall be reported as
the MDL value and flagged with a "U" (see Section 8).

Laboratories participating in this work effort shall demonstrate the MDLs for each
instrument, including confirmatory colunms, method of analysis, analyte, and matrix (i.e.,
water and soil) using the following instructions:

(1) Obtain the concentration value that corresponds to:

a an instrument signal/noise ratio within the range of 2.5 to 5.0, or
b the region of the standard curve where there is a significant change in sensitivity

(i.e., a break in the slope of the standard curve).
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(2) Analyze seven replicates of a matrix spike (ASTM Type H water for aqueous methods,
Ottawa sand for soil methods) containing the analyte of interest at a concentration
three to five times the estimated MDL.

(3) Determine the variance (52) for each analyte as follows:

g2

where x, = the ith measurement of the variable x and x the average value of x

x—=itxi

(4) Determine the standard deviation (s) for each analyte as follows:
2 1/2

s = (S)

(5) Determine the MDL for each analyte as follows:

MDL = 3.14(s)

(note: 3.14 is the one-sided t-statistic at the 99 percent confidence level appropriate for
determining the MDL using 7 samples)

4.3.2 Practical Quantitation Limits
The practical quantitation limit (PQL) is the lowest level that can be reasonably achieved
within specified limits of precision and accuracy during routine laboratory operating
conditions. The laboratories participating in this work effort shall compare the results of the
MDL demonstrations to the PQLs for each method that is listed in Section 7. All MDLs shall
be lower than the relevant PQLs. The laboratories shall also verify PQLs by including a
standard at or below the PQL as the lowest point on the calibration curve. All results shall
be reported at or above the MDL values, however, for those results falling between the
MDL and the PQL, an "F" flag shall be applied to the results indicating the variability
associated with the result (see Section 8.0).

4.3.3 Instrument Calibration

Analytical instruments shall be calibrated in accordance with the analytical methods. All
analytes reported shall be present in the initial and continuing calibrations, and these
calibrations must meet the acceptance criteria specified in Section 7. Records of standard
preparation and instrument calibration shall be maintained. Records shall unambiguously
trace the preparation of standards and their use in calibration and quantitation of sample
results. Calibration standards shall be traceable to standard materials.

Instrument calibration shall be checked using all of the analytes listed in the QC acceptance
criteria table in Section 7 for the method. This applies equally to multiresponse analytes. All
calibration criteria shall satisfy SW-846 requirements at a minimum. The initial calibration
shall be checked at the frequency specified in the method using materials prepared
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independentlyof the calibration standards. Acceptance criteria for the calibration check are
presented in Section 7. Analyte concentrations are determined with either calibration curves
or response factors (RFs). For gas chromatography (GC) and gas chromatography/mass
spectroscopy (GC/MS) methods, when using RFs to determine analyte concentrations, the
average RF from the initial five point calibration shall be used. The continuing calibration
shall not be used to update the RFs from the initial five point calibration.

4.4 Elements of Quality Control

QC elements relevant to screening data are presented in Section 6.0. This section presents
QC requirements relevant to analysis of environmental samples that shall be followed
during all analytical activities for fixed-base, mobile, and field laboratories producing
definitive data. The purpose of this QC program is to produce data of known quality that
satisfy the project objectives and that meet or exceed the requirements of the standard
methods of analysis. This program provides a mechanism for ongoing control and
evaluation of data quality measurements through the use of QC materials.

Laboratory QC samples (e.g., blanks and laboratory control samples) shall be included in
the preparation batch with the field samples. An AFCEE analytical batch is a number of
samples (not to exceed 20 environmental samples plus the associated laboratory QC
samples) that are similar in composition (matrix) and that are extracted or digested at the
same time and with the same lot of reagents. Matrix spikes and matrix spike duplicates
count as environmental samples. The term AFCEE analytical batch also extends to cover
samples that do not need separate extraction or digestion (e.g., volatile analyses by purge
and trap). This AFCEE analytical batch is a number of samples (not to exceed 20
environmental samples plus the associated laboratory QC samples) that are similar in
composition (matrix) analyzed sequentially within a calibration period. The identity of each
AFCEE analytical batch shall be unambiguously reported with the analyses so that a
reviewer can identify the QC samples and the associated environmental samples. All
references to the analytical batch in the following sections and tables in this QAPP refer to
the AFCEF analytical batch.

The type of QC samples and the frequency of use of these samples are discussed below and
in the method-specific subsections of Section 7.

4.4.1 Laboratory Control Sample
The laboratory control sample (LCS) is analyte-free water (for aqueous analyses) or Ottawa
sand (for soil analyses) spiked with known concentrations of all analytes listed in the QC
acceptance criteria table in Section 7 for the method. The LCS shall be carried through the
complete sample preparation and analysis procedure.

The LCS is used to evaluate each AFCEE analytical batch and to determine if the method is
in control.

One LCS shall be included in every AFCEE analytical batch.

The performance of the LCS is evaluated against the QC acceptance limits given in the
tables in Section 7.
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Whenever an analyte in an LCS is outside the acceptance limit, corrective action shall be
performed. After the system problems have been resolved and system control has been
reestablished, all samples in the AFCEE analytical batch shall be reanalyzed for the
out-of-control analyte(s). When an analyte in an LCS exceeds the upper or lower control
limit and no corrective action is performed or the corrective action was ineffective, the
appropriate validation flag, as described in Sections 7 and 8, shall be applied to all affected
results.

4.4.2 Matrix Spike/Matrix Spike Duplicate
A matrix spike (MS) and matrix spike duplicate (MSD) is an aliquot of sample spiked with
known concentrations of all analytes listed in the QC acceptance criteria table in Section 7
for the method. The spiking occurs prior to sample preparation and analysis. Only AFCEE
samples shall be used for spiking. The MS/MSD shall be designated on the chain-of-
custody.

The MS/MSD is used to document the bias of a method due to sample matrix. AFCEE does
not use MSs and MSDs to control the analytical process.

A minimum of one MS and one MSD sample shall be analyzed for every 20 AFCEE
samples.

The performance of the MS and MSD is evaluated against the QC acceptance limits given in
the tables in Section 7. If either the MS or the MSD is outside the QC acceptance limits, the
analytes in all related samples shall be qualified according to the data flagging criteria in
Sections 7 and 8.

4.4.3 Surrogates

Surrogates are organic compounds that are similar to the target analyte(s) in chemical
composition and behavior in the analytical process, but that are not normally found in
environmental samples.

Surrogates are used to evaluate accuracy, method performance, and extraction efficiency.

Surrogates shall be added to environmental samples, controls, and blanks, in accordance
with the method requirements.

Whenever a surrogate recovery is outside the acceptance limit, corrective action must be
performed. After the system problems have been resolved and system control has been
reestablished, reprep and reanalyze the sample. If corrective actions are not performed or
are ineffective, the appropriate validation flag, as described in Sections 7 and 8, shall be
applied to the sample results.

4.4.4 Internal Standards
Internal standards (ISs) are measured amounts of certain compounds added after
preparation or extraction of a sample.

They are used in an IS calibration method to correct sample results affected by column
injection losses, purging losses, or viscosity effects.
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ISs shall be added to environmental samples, controls, and blanks, in accordance with the
method requirements.

When the IS results are outside of the acceptance limits, corrective actions shall be
performed. After the system problems have been resolved and system control has been
reestablished, all samples analyzed while the system was malfunctioning shall be
reanalyzed. If corrective actions are not performed or are ineffective, the appropriate
validation flag, as described in Sections 7 and 8, shall be applied to the sample results.

4.4.5 Retention Time Windows
Retention time windows are used in GC and high performance liquid chromatography
(HPLC) analysis for qualitative identification of analytes. They are calculated from replicate
analyses of a standard on multiple days. The procedure and calculation method are given in
SW-846 Method 8000A.

When the retention time is outside of the acceptance limits, corrective action shall be
performed. After the system problems have been resolved and system control has been
reestablished, reanalyze all samples analyzed since the last acceptable retention time check.
If corrective actions are not performed, the appropriate validation flag, as described in
Sections 7 and 8, shall be applied to the sample results.

4.4.6 Interference Check Sample
The interference check sample (ICS), used in inductively coupled plasma (ICP) analyses
only, contains both interfering and analyte elements of known concentrations

The ICS is used to verify background and interelement correction factors.

The ICS is run at the beginning and end of each run sequence.

When the interference check sample results are outside of the acceptance limits stated in the
method, corrective action shall be performed. After the system problems have been
resolved and system control has been reestablished, reanalyze the ICS. If the ICS result is
acceptable, reanalyze all affected samples. If corrective action is not performed or the
corrective action was ineffective, the appropriate validation flag, as described in Sections 7
and 8, shall be applied to all affected results.

4.4.7 Method Blank
A method blank is an analyte-free matrix to which all reagents are added in the same
volumes or proportions as used in sample processing. The method blank shall be carried
through the complete sample preparation and analytical procedure.

The method blank is used to document contamination resulting from the analytical process.

A method blank shall be included in every AFCEE analytical batch.

The presence of analytes in a method blank at concentrations greater than the PQL indicates
a need for corrective action. Corrective action shall be performed to eliminate the source of
contamination prior to proceeding with analysis. After the source of contamination has
been eliminated, all samples in the analytical batch shall be reprepped and reanalyzed. No
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analytical data shall be corrected for the presence of analytes in blanks. When an analyte is
detected in the method blank and in the associated samples and corrective actions are not
performed or are ineffective, the appropriate validation flag, as described in Sections 7 and
8, shall be applied to the sample results.

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

Ambient blanks are used to assess the potential introduction of contaminants from ambient
sources (e.g., active runways, engine test cells, gasoline motors in operation, etc.) to the
samples during sample collection.

The frequency of collection for ambient blanks is specified in the FSP. Ambient blanks shall
be collected downwind of possible VOC sources.

4.4.9 Equipment Blank
An equipment blank is a sample of ASTM Type II reagent grade water poured into or over
or pumped through the sampling device, collected in a sample container, and transported
to the laboratory for analysis.

Equipment blanks are used to assess the effectiveness of equipment decontamination
procedures.

The frequency of collection for equipment blanks is specified in the FSP. Equipment blanks
shall be collected immediately after the equipment has been decontaminated. The blank
shall be analyzed for all laboratory analyses requested for the environmental samples
collected at the site.

When an analyte is detected in the equipment blank the appropriate validation flag, as
described in Section 8, shall be applied to all sample results from samples collected.

4.4.10 Trip Blank
The trip blank consists of a VOC sample vial filled in the laboratory with ASTM Type II
reagent grade water, transported to the sampling site, handled like an environmental
sample and returned to the laboratory for analysis. Trip blanks are not opened in the field.
Trip blanks are prepared only when VOC samples are taken and are analyzed only for VOC
analytes.

Trip blanks are used to assess the potential introduction of contaminants from sample
containers or during the transportation and storage procedures.

When an analyte is detected in the trip blank the appropriate validation flag, as described in
Section 8, shall be applied to all sample results from samples in the cooler with the affected
trip blank.
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One trip blank shall accompany each cooler of samples sent to the laboratory for analysis of
VOCs.

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

Duplicate sample results are used to assess precision of the sample collection process.
Precision of soil samples to be analyzed for VOCs is assessed from collocated samples
because the compositing process required to obtain uniform samples could result in loss of
the compounds of interest.

The frequency of collection for field duplicates is specified in the FSP.

4.4.12 Field Replicates
A field replicate sample, also called a split, is a single sample divided into two equal parts
for analysis. The sample containers are assigned an identification number in the field such
that they cannot be identified as replicate samples by laboratory personnel performing the
analysis. Specific locations are designated for collection of field replicate samples prior to
the beginning of sample collection.

Replicate sample results are used to assess precision.

The frequency of collection for field replicates is specified in the FSP.

45 Quality Control Procedures

4.5.1 Holding Time Compliance
All sample preparation and analysis shall be completed within the method-required
holding times. The holding time begins at the time of sample collection. Some methods
have more than one holding time requirement (e.g., methods SW8O8OA, 5W8270B, etc.). The
preparation holding time is calculated from the time of sample collection to the time of
completion of the sample preparation process as described in the applicable method, prior
to any necessary extract cleanup and/or volume reduction procedures. If no preparation
(e.g., extraction) is required, the analysis holding time is calculated from the time of sample
collection to the time of completion of all analytical runs, including dilutions,
second-column confirmations, and any required reanalyses. In methods requiring sample
preparation prior to analysis, the analysis holding time is calculated from the time of
preparation completion to the time of completion of all analytical runs, including dilutions,
second-column confirmations, and any required reanalyses.
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If holding times are exceeded and the analyses are performed, the results shall be flagged
according to the procedures as described in Section 8.

4.5.2 Confirmation

Quantitative confirmation of results at or above the PQL for samples analyzed by GC
or HPLC shall be required and shall be completed within the method-required holding
times. For GC methods, a second-column is used for confirmation. For HPLC methods, a
second column or a different detector is used. The result of the first column/detector shall
be the result reported. If holding times are exceeded and the analyses are performed, the
results shall be flagged according to the procedures as described in Section 8.

4.5.3 Standard Materials
Standard materials used in calibration and to prepare samples shall be traceable to National
Institute Standards and Technology (NIST), EPA, American Association of Laboratory
Accreditation (A2LA) or other equivalent AFCEE approved source, if available. If an NIST,
EPA or A2LA standard material is not available, the standard material proposed for use
shall be included in an addendum to the SAP and approved before use. The standard
materials shall be current, and the following expiration policy shall be followed: The
expiration dates for ampulated solutions shall not exceed the manufacturer's expiration
date or one year from the date of receipt, whichever comes first. Expiration dates for
laboratory-prepared stock and diluted standards shall be no later than the expiration date of
the stock solution or material or the date calculated from the holding time allowed by the
applicable analytical method, whichever comes first. Expiration dates for pure chemicals
shall be established by the laboratory and be based on chemical stability, possibility of
contamination, and environmental and storage conditions. Expired standard materials shall
be either revalidated prior to use or discarded. Revalidation may be performed through
assignment of a true value and error window statistically derived from replicate analyses of
the material as compared to an unexpired standard. The laboratory shall label standard and
QC materials with expiration dates.

4.5.4 Supplies and Consumables
The laboratory shall inspect supplies and consumables prior to their use in analysis. The
materials description in the methods of analysis shall be used as a guideline for establishing
the acceptance criteria for these materials. Purity of reagents shall be monitored by analysis
of LCSs. An inventory and storage system for these materials shall assure use before
manufactures" expiration dates and storage under safe and chemically compatible
conditions.
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5.0 Sampling Procedures 303 46

5.1 Field Sampling
The field sampling procedures for collecting samples and sampling methods shall be
included in the FSP.

5.1.1 Sample Containers

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

5.1.2 Sample Volumes, Container Types, and Preservation Requirements

Sample volumes, container types, and preservation requirements for the analytical methods
performed on AFCEE samples are listed in Table 5.1.2-1. The required sample volumes,
container types, and preservation requirements for analytical methods proposed for project
work not listed in Table 5.1.2-1 shall be included in an addendum to the FSP and approved
by AFCEE before use.

TABLE 5.1.2-1

Requirements for Containers, Preservation Techniques,
Sample Volumes, and Holding Times

Name
Analytical
Methods Container Preservationb

Minimum Sample
Volume or Weight

Maximum Holding
Time

Alkalinity E310.1 F, G 4°C 50 mL 14 days

Common anions SW9056 F, G None required 50 mL 28 days for Br', F, Cr,
and SO;2; 48 hours for
NO2, NO; and P02'3

Cyanide, total and
amenable to
chlorination

SW9O1OA

SW9012

F, G, T 4°C; NaOH to

pH> 12, 0.6 g
ascorbic acid

500 mL or
4 ounces

14 days (water and soil)

Filterable residue E160.1 F, G 4°C 100 mL 7 days

Nonfilterable
residue

E160.2 F, G 4°C 100 mL 7 days

Hydrogen ion (pH)
(W, S)

SW9040/

SW9045

F, G None required N/A Analyze immediately
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Nitrogen,
nitrate+nitrite

Conductance

Temperature

Dissolved oxygen

Turbidity

Total organic
carbon

Chromium (VI)

Mercury

SW9050 P, G

E170.1 P,G

E360.1 G

E180.1 P,G

SW9060 P, G, T

SW7196 P,G,T

4°C, H2SO to
pH <2

None required N/A

None required N/A

None required 500 mL

4°C N/A

4°C, HCI or
H2SO to
pH <2

4°C 500 mL or
8 ounces

HNO to 500 mL or
pH < 2, 4°C 8 ounces
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Analyze immediately

Analyze immediately

Analyze immediately

48 hours

28 days (water and soil)

24 hours (water and
SOIl)d

28 days (water and soil)

Metals (except
chromium (VI) and
mercury)

SW6O1OA P,G,T

SW6020
and
SW-846
AA
methods

SW8O1 5 G, Teflon-
lined

(modified) septum, T

SW8015
(modified)

SW8O2OA G, Teflon-
lined
septum, T

SW8O21A G, Tel Ion-
lined
septum, T

HNO, to 500 mL or
pH<2,4°C 8 ounces

4°C,HClto 2x4OmLor
pH <2 4 ounces

4°C, HCI to

pH < 2,
0.008%

Na2S2O

4°C, HCI to
pH <2,
0.008%

Na2S2O

180 days (water and
soil)

14 days (water and soil);
7 days if unpreserved by
acid

7 days until extraction
and 40 days after
extraction (water);
14 days until extraction
and 40 days after
extraction (soil)

14 days (water and soil);
7 days if unpreserved by
acid

14 days (water and soil);
7 days if unpreserved by
acid
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• TABLE 5.1.2-1

Requirements for Containers, Preservation Techniques,

Samp'e Volumes, and Holding Times

Analytical Minimum Sample Maximum Holding
Name Methods Container Preservationb. Volume or Weight Time

E353.1 P, G 500 mL 28 days

500 mL or
4 ounces

SW7470 P,G,T

SW7471

G, amber, 1 4°C

Total petroleum
hydrocarbons
(TPH)-volatile

Total petroleum
hydrocarbons
(TPH)-extractable

Volatile aromatics

Halogenated
volatiles

1 liter or 8 ounces

2 x 40 mL or
4 ounces

2 x 40 mL or
4 ounces



Organochiorine
pesticides and
polychiorinated
biphenyls (PCBs)
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7 days until extraction
and 40 days after
extraction (water);
14 days until extraction
and 40 days after
extraction (soil)

7 days until extraction
and 40 days after
extraction (water);
14 days until extraction
and 40 days after
extraction (soil)

7 days until extraction
and 40 days after
extraction (water);
14 days until extraction
and 40 days after
extraction (soil)

Organophosphorus
pesticides!

compounds

G, Teflon- 4°C, pH 5—9 1 liter or 8 ounces
lined cap, T

7 days until extraction
and 40 days after
extraction (water);
14 days until extraction
and 40 days after
extraction (soil)

Semivolatile

organics
SW8270B G, Teflon- 4°C, 0.008% 1 liter or 8 ounces

lined cap, T Na2S2O3

4°C, 0.008%

Na,S,O, (HCI
to pH <2 for
volatile
aromatics by
SW8240 and

SW8260)°

7 days until extraction
and 40 days after
extraction (water); 14
days until extraction and
40 days after extraction
(soil)

14 days (water and soil);
7 days if unpreserved by
acid

Polynuclear
aromatic
hydrocarbons
(PAHs)

SW8310 G, Teflon- 4°C, store in
lined cap, T dark, 0.008%

Na2SO,

1 liter or 8 ounces 7 days until extraction
and 40 days after
extraction (water); 14
days until extraction and
40 days after extraction
(soil)
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TABLE 5.1.2-1

Requirements for Containers, Preservation Techniques,

Sample Volumes, and Holding Times

Analytical Minimum Sample Maximum Holding
Name Methods Container Preservationb Volume or Weight Time

Nitrosamines SW8070 4°C 1 liter or 8 ouncesG, Teflon-
lined cap, T

G, Teflon-
lined cap, T

Chlorinated
herbicides

SW81 50B

SW8151

4°C, pH 5—9 1 liter or 8 ounces

1 liter or 8 ouncesSW8O8OA, G, Teflon- 4°C, pH 5—9
SW8081, lined cap, T

SW8140

SW8141A

Volatile organics SW8240B, G, Teflon-
SW8O1OB, lined
SW8260A septum, T

2 x 40 mL or
4 ounces
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TABLE 5.1.2-1

Requirements for Containers, Preservation Techniques,

303 49
Sample Volumes, and Holding Times

Analytical Minimum Sample Maximum Holding
Name Methods Container Preservationb Volume or Weight Time

Dioxins and furans SW8280 G, Teflon-
lined cap,T

4°C, 0.008%

Na2S2O3

1 liter or 8 ounces 30 days until extraction
and 45 days after
extraction (water and
soil)

Ethylene dibromide SW8O1 1 G, Teflon- 4°C, 0.008% 2 x 40 mL 28 days (water)
(EDB) lined cap, T Na2S2O3

Explosive residues SW8330 P, G, T Cool, 4°C 1 liter or 8 ounces 7 days to extraction
(water); 14 days to
extraction (soil); analyze
within 40 days after
extraction

TCLP SW131 1 G, Teflon-
lined cap, T

Cool, 4°C 1 liter orB ounces 14 days to TCLP
extraction and 14 days
after extraction
(volatiles); 14 days to
TCLP extraction and 40
days after extraction
(semivolatiles); 28 days
to TCLP extraction and
28 days after extraction
(mercury); 180 days to
TCLP extraction and
180 days after extraction
(metals)

(T).°Polyethylene (P); glass (G); brass sleeves in the sample barreL sometimes called California brass
bNO pH adjustment for soil.
cPreservation with 0.008 percent Na2S2O3 is only required when residual chlorine is present.
dThe maximum recommended holding time for completion of extraction into water is 48 hours. The extract shall be
analyzed within 24 hours of completion of extraction.

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

The contractor shall maintain chain-of-custody records for all field and field Quality
Control (QC) samples. A sample is defined as being under a person's custody if any of the
following conditions exist: (1) it is in their possession, (2) it is in their view, after being in
their possession, (3) it was in their possession and they locked it up or, (4) it is in a
designated secure area.
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The following information concerning the sample shall be documented on the AFCEE chain
of custody (COC) form (as illustrated in Section 8):

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

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

All samples shall be uniquely identified, labeled, and documented in the field at the time of
collection in accordance with (JAW) the FSP.

Samples collected in the field shall be transported to the laboratory or field testing site as
expeditiously as possible. When a 4°C requirement for preserving the sample is indicated,
the samples shall be packed in ice or chemical refrigerant to keep them cool during
collection and transportation. During transit, it is not always possible to rigorously control
the temperature of the samples. As a general rule, storage at low temperature is the best
way to preserve most samples. A temperature blank (a volatile organics compounds
sampling vial filled with tap water) shall be included in every cooler and used to determine
the internal temperature of the cooler upon receipt of the cooler at the laboratory. When, in
the judgment of the laboratory, the temperature of the samples upon receipt may have
affected the stability of the analytes of interest, the problem shall be documented in
laboratory records and discussed with AFCEE. The resolution of the problem shall also be
documented.

Once the samples reach the laboratory, they shall be checked against information on the
COC form for anomalies. The condition, temperature, and appropriate preservation of
samples shall be checked and documented on the COC form. Checking an aliquot of the
sample using pH paper is an acceptable procedure except for VOCs where an additional
sample is required to check preservation. The occurrence of arty anomalies in the received
samples and their resolution shall be documented in laboratory records. All sample
information shall then be entered into a tracking system, and unique analytical sample
identifiers shall be assigned. A copy of this information shall be reviewed by the laboratory
for accuracy. Sample holding time tracking begins with the collection of samples and
continues until the analysis is complete. Holding times for methods required routinely for
AFCEE work are specified in Table 5.1.2-1.Samples not preserved or analyzed in
accordance with these requirements shall be resampled and analyzed, at no additional cost
to AFCEE. Subcontracted analyses shall be documented with the AFCEE COC form.
Procedures ensuring internal laboratory COC shall also be implemented and documented
by the laboratory. Specific instructions concerning the analysis specified for each sample
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shall be communicated to the analysts. Analytical batches shall be created, and laboratory
QC samples shall be introduced into each batch.

While in the laboratory, samples shall be stored in limited-access, temperature-controlled
areas. Refrigerators, coolers and freezers shall be monitored for temperature seven days a
week. Acceptance criteria for the temperatures of the refrigerators and coolers is 4°C 2°C.
Acceptance criteria for the temperatures of the freezers shall be less then 0°C .All of the
cold storage areas shall be monitored by thermometers that have been calibrated with a
NIST-traceable thermometer. As indicated by the findings of the calibration, correction
factors shall be applied to each thermometer. Records that include acceptance criteria shall
be maintained. Samples for volatile organics determination shall be stored separately from
other samples, standards, and sample extracts. Samples shall be stored after analysis until
disposed of JAW applicable local, state, and federal regulations. Disposal records shall be
maintained by the laboratory.

Standard operating procedures (SOPs) describing sample control and custody shall be
maintained by the laboratory.
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6O Screening Analytical Methods 53

The analytical screening methods contained in this section are shown in Table 6.0-1. This
section includes brief descriptions of the methods and QC required for screening
procedures commonly used to conduct work efforts. The methods and QC procedures were
taken from Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (U.S. EPA
SW-846, Third Edition, and its first and second update), Methods for Chemical Analysis of
Water and Waste (U.S. EPA 1979), ASTM Annual Book of Standards (1993), and from
manufacturers' literature.

TABLE 6.0-1

Screening Analytical Methods

Method Parameter

SW9040 pH (water)
SW9045 pH (soil)
SW846 (3550) Moisture
SW9050 Conductance
SW9060 Total organic carbon
E160.1 Filterable residue
E160.2 Nonfilterable residue
E170.1 Temperature
E180.1 Turbidity
E310.1 Alkalinity
E360.1 Dissolved oxygen
ASTM D422 Particle size
Organic Vapor (FID and PID) Soil gas screening-halogenated, aromatic, and petroleum hydrocarbons
ASTM D1498 Oxidation-reduction potential
ASTM DM16 Methane
SW4020 PCBs by Immunoassay
SW4030 TPH by Irnmunoassay

6.1 Analytical Screening Method Descriptions
Section 6.1 contains subsections for each analytical procedure. Each subsection contains the
following information:

• A brief method description
• The PQL (if applicable)

6.1.1 EPA Method SW9040 (Water)/SW9045 (SoiI)—pH

pH measurements shall be performed for water samples using method SW9040. pH
measurements of soil samples are performed using method SW9045. Measurements are
determined electrometrically using either a glass electrode in combination with a reference
potential, or a combination electrode.
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6.1 .2 SW-846 (Described in Method SW3550) )—Percent Moisture 303 54
Percent moisture is determined for solid samples undergoing analysis for inorganic and
organic analytes. The sample is weighed, dried, and then reweighed. percent moisture is
calculated as:

Initial Weight - Dried Weight -
x 100 = % moisture

Initial Weight

The moisture content is used to calculate results for soil samples on a dry weight basis using
the calculation presented below:

Result of analysis on wet weight basis . -
= Result of analysis on a dry weight basis

100 - % Moisture

All soil or sediment results and detection limits shall be reported on a dry weight basis.

6.1.3 EPA Method SW9050—Conductance

Standard conductivity meters are used. Temperature is also reported.

6.1.4 EPA Method SW9060—Total Organic Carbon

Organic carbon is measured using a carbonaceous analyzer. This instrument converts the
organic carbon in a sample to carbon dioxide by either catalytic combustion or wet chemical
oxidation. The carbon dioxide formed is then either measured directly by an infrared
detector or converted to methane and measured by a flame ionization detector. The amount
of carbon dioxide or methane in a sample is directly proportional to the concentration of
carbonaceous material in the sample.

Method Analyte Water
PQL Unit

SW9060 Total organic carbon 1 mg/L

6.1.5 EPA Method 160.1—Filterable Residue

A well-mixed sample is filtered through a standard glass fiber filter. The filtrate is
evaporated and dried to constant weight at 180 °C.

Method Analyte Water
PQL Unit

E160.1 Total dissolved solids 10 mg/L

6.1.6 EPA Method 160.2—Nonfilterable Residue

A well-mixed sample is filtered through a glass fiber filter, and the residue retained on the
filter is dried to constant weight at 103-105 °C.
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Method Analyte Water 303
PQL Unit

E160.2 Total suspended solids 5 mg/L

6.1.7 EPA Method 170.1—Temperature

Temperature measurements are made with a mercury-filled or dial type centigrade
thermometer, or a thermistor.

6.1.8 EPA Method 180.1—Turbidity

This method is based on a comparison of the light scattered by the sample under defined
conditions with the light intensity scattered by a standard reference suspension. The higher
the intensity, the greater the turbidity. Turbidity measurements are made in a nephelometer
and are reported in terms of nephelometric turbidity units (NTUs). The working range for
the method is from 0—40 NTU. Higher levels of turbidity can be measured by diluting the
sample with turbidity-free deionized water.

6.1.9 EPA Method 310.1—Alkalinity

In this method, an unaltered sample is titrated to an end point of pH 4.5 using hydrochloric
or sulfuric acid.

Method Analyte Water
PQL Unit

E360.1 Alkalinity1 10 mg/L
1alkalinity measured as calcium carbonate equivalence

6.1.10 EPA Method 360.1—Dissolved Oxygen
An instrumental probe, usually dependent upon an electrochemical reaction, is used for
determination of dissolved oxygen in water. Under steady-state conditions, the current or
potential can be correlated with dissolved oxygen concentrations.

6.1 .11 ASTM 0422—Standard Method for Particle-Size Analysis of Soils
This method covers the quantitative determination of the distribution of particle sizes in
soils. The distribution of particle sizes larger than 75 mm (retained on the No. 200 sieve) is
determined by sieving, while the distribution of particle sizes smaller than 75 mm is
determined by a sedimentation process using a hydrometer.

6.1.12 Real—Time Portable Organic Vapor Analyzer
Two types of portable analyzers shall be used to perform real-time nonspecific analyses of
hydrocarbon vapors. The instruments include an FID (e.g., Foxboro Century OVA) and a
photoionization detector (PID) (e.g., HNu® Systems [HNu®] trace gas analyzer) organic
vapor monitor. One or more of these instruments may be used at a specific site, depending
on the contaminant species of interest. When used together, the instruments provide
complementary information because they are sensitive to different types of hydrocarbon
vapors.
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Theportableanalyzers shall be used as a screening tool to help determine the optimum
locations for the collection of samples. Field data recorded on the COC forms give the
laboratory analysts an indication of the approximate concentration of contaminants and aid
in calculating dilution factors before analysis. Additionally, the real-time instruments are
used to aid in selecting the proper level of personal protective equipment and monitoring
air emissions during sampling activities. The comparability of results obtained from the PID
and FID instruments can be considered only to be within the variability of this type of
screening instrument. Comparability is greatest when the instruments are calibrated with
the same standards and operated within similar concentration ranges.

The FID uses the principle of hydrogen flame ionization to detect and measure total
hydrocarbon vapors. The RD has a dynamic operating range from 1 ppmv to 10 ppmv or
1 ppmv to 100,000 ppmv, depending on the instrument, and provides a nonspecific
response to total hydrocarbons. If concentrations exceed the range of the instrument, a
dilution probe shall be attached to the RD to allow elevated vapor concentrations to be
measured. The instrument is highly sensitive to compounds such as methane, benzene, and
acetone, but is less sensitive to alcohols and halogenated compounds.

During operation, a sample is drawn into the probe and transmitted to the detection
chamber by an internal pumping system. Inside the chamber, the sample is exposed to a
hydrogen flame that ionizes the organic vapors. As the organic vapors burn, the ions
produced are collected on an electrode in the chamber, and a current proportional to the
hydrocarbon concentration is generated. This current is measured and displayed on the
meter.

The PID uses a photoionization detector to detect and measure total hydrocarbon vapors.
The instrument has an operating range of 0-2,000 ppm. During operation, a gas sample is
drawn into the probe and past an ultraviolet light source by an internal pumping system.
Contaminants in the sample are ionized, producing an instrument response if their
ionization potential is equal to or less than the ionizing energy supplied by the lamp. The
radiation produces a free electron for each molecule of ionized contaminant, which
generates a current directly proportional to the number of ions produced. This current is
measured and displayed on the meter. The PID measures the total value for all species
present with ionization potentials less than or equal to that of the lamp.

6.1.13 ASTM Dl 498—Oxidation-Reduction Potential
This method is designed to measure the oxidation-reduction potential (ORP) in water,
which is defined as the electromotive force between a noble metal electrode and a reference
electrode when immersed in a solution.

6.1.14 ASTM D341 6—Methane in Soil Gas

An aliquot of the soil gas sample is introduced into a prechromatographic or stripper
column which removes hydrocarbons other than methane and carbon monoxide. Methane
and carbon monoxide are passed through a chromatographic column where they are
separated. The methane is measured by a flame ionization detector (FID). Quantitation is
performed by comparing the sample response to the response of a known concentration of
methane.
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6.1.15 Draft Method SW4020—Screening for Polychiorinated Biphenyls by

Immunoassay
Soil samples are screened for total polychiorinated biphenyls (PCBs) using immunoassay
test kits. A mini methanol extraction of the soil sample is performed, and the extract and an
enzyme conjugate reagent are added to immobilized antibodies. The enzyme conjugate
competes with the PCBs in the sample for binding to immobilized anti-PCB antibodies. The
test is interpreted by comparing the response produced by the sample to the response
produced by a standard.

6.1.16 Draft Method SW4030—Screening for Petroleum Hydrocarbons by

Immunoassay
Soil samples are screened for levels of total petroleum hydrocarbons (TPH) using TPI-I test
kits. A mini extraction of the soil sample is performed, and the extract and an enzyme
conjugate reagent are added to immobilized antibodies. The enzyme conjugate competes
with hydrocarbons for binding to immobilized anti-hydrocarbon antibodies. The test is
interpreted by comparing the response produced by the sample to the response produced
by a standard.

6.2 Calibration and QC Procedures for Screening Methods
All screening data shall be flagged with an "S" data qualifier to show the reported data are
screening data (see Section 8). The other data qualifiers that shall be used with screening
data are also shown in Table 6.2-1 and Section 8. Flagging criteria are applied (except for the
"S" flag) when acceptance criteria were not met and corrective action was not successful or
corrective action was not performed.

Table 6.2-1 presents the calibration and QC procedures for each method. These requirements
as well as the corrective actions and data flagging criteria are included. In this table, the first
two columns designate the method number and the class of analytes that may be determined
by the method. The third column lists the method-required calibration and QC elements. The
fourth column designates the minimum frequency for performing each calibration and QC
element. The fifth column designates the acceptance criteria for each calibration and QC
element. The sixth column designates the corrective action in the event that a calibration or
QC element does not meet the acceptance criteria. The last column designates the data
flagging criteria that must be applied in the event that the method-required calibration and
QC acceptance criteria are not met.
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pH 7 buffer At each sample
location

SW9050 Conductance Calibration
with KCI
standard

Once per day at 5%
beginning of
testing

Correct problem,
repeat
measurement. If still
out, flag data

If calibration is not
achieved, check
meter, standards,
and probe;
recalibrate
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Correct problem, j
repeat measurement

pH 7 buffer At each sample
location

0.1 pH units Correct problem,
recalibrate

R

Field duplicate 10% of field

samples
pH units Correct problem,

repeat measurement
J

E170.1 Temperature Field duplicate Correct problem, J
repeat measurement
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TABLE 6.2-1

Summary of Calthration andQC Procedures for Screeng Methods

Duplicate
sample

Applicable Minimum Acceptance Data Flagging
Method Parameter OC Check Frequency Criteria Corrective Action Criteriab

SW-846' Moisture j1 per 20
samples

SW9045 pH (soil)

% solid
RPD�15%

RPD > 30%

0.05 pH unit2-point
calibration
with pH
buffers

1 per 10
samples
analyzed

Duplicate
sample

10% of field
samples

Check with new
buffers; if still out,
repair meter; repeat
calibration check

0.1 pH unit Recalibrate

0.1 pH unit Correct problem,
repeat
measurement. If still
out, repeat
calibration and
reanalyze samples

R

R

R

J

R

SW9040 pH (water)

10%offield
samples

Field duplicate

2-point
calibration
withpH
buffers

Once per day 0.05 pH units
for every buffer

RIf calibration is not
achieved, check
meter, buffer
solutions, and
probe; replace if
necessary; repeat
calibration

E180.1 Turbidity

10% of field 1.0°C

samples

Calibration
with one
formazin
standard per
instrument

Once per day at
beginning of
testing

5 units, If calibration is not
0—100 range achieved, check

0.5 tmits, meter; replace if
0—0.2 range necessary,

0.2 units, recalibrate
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TABLE 6.2-1

Summary of Calibration and QC Procedures for ScreeninQ Methods
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Applicable Minimum Acceptance Data Flagging
Method Parameter QC Check Frequency Criteria Corrective Action Criteriab

range used 0—i range

None Organic vapor
concentrations
(FID and PID)

Monthly Correlation
coefficient �
0.995

Correct problem, J
repeat measurement

Recalibrate; R
check instrument
and replace if
necessary

SW9060 Total organic
carbon

Method blank Daily or one
per batch,
whichever is
more frequent

<PQL Clean system;
reanalyze blank.
Repeat until analyte
<PQL

B

E160.1 Filterable
residue

E360.1 Dissolved
oxygen

SW4020 PCBs by
immunoassay

Field duplicate 10% of field
samples

Calibration
with one
standard

Field duplicate

Once per day

10% of field
samples

Field duplicate 10% of field
samples

Two successive

readings
10 millivolts

10 millivolts

Correct problem, J
repeat measurement

Correct problem,
recalibrate

Correct problem,
repeat measurement

R

J

Correct problem, J
repeat measurement
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Field duplicate 10% of field
samples

RPD � 20%

3 point
calibration

Calibration
verification
and check

Daily at Response 20% Correct problem, R
beginning and of expected recalibrate
end of day value

Field duplicate 10% of field

samples

Field duplicate 10% of field
samples

Repeat measurement JRPD <20%

RPD <20%

RPD <20%

ORP should
decrease when
pH is increased

Sensitivity
verification

Daily

E160.2 Nonfilterable
residue

ASTM Oxidation-red
D1498 uction

potential

E310.1 Alkalinity

J

R

Correct problem,
repeat measurement

If ORP increases,
correct the polarity
of electrodes. If ORP
still does not
decrease, clean
electrodes and
Repeat procedure

Field duplicate 10% of field

samples

Field duplicate 10% of field
samples

Correct problem,
repeat measurement

RPD <20%

RPD < 20%

RPD <20%

J

Correct problem,
repeat measurement

J
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Summary of Calibration and QC Procedures for Screening Methods

303 60

Method
Applicable
Parameter OC Check

Minimum
Frequency

Acceptance
Criteria Corrective Action

Data Flagging
Criteriab

SW4030 Petroleum
hydrocarbons
by
immunoassay

Field duplicate 10% of field
samples

RPD < 20% Correct problem,
repeat measurement

J

ASTM
D3416

Methane Single point
calibration

Daily, prior to
sample analysis

Delineation
from database
average within

20%

Recalibrate R

Method blank Daily or one
per batch,
whichever is
more frequent

<PQL Clean system;
reanalyze blank and
Repeat until all
analytes <PQL

B

Duplicate 1 per batch or
10%

RPD � 20% Analyze third
aliquot: if still out,
flag data

J

All corrective actions shall be documented, and the records shall be maintafrled by the prime contractor.
bAll screening results shall first be flagged with an U' and also any other appropriate validation flags identified in the Data
Flagging Criteria column of the table. For example "SJ", SB", "S A".
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7.0 Definitive Data Analytical Methods and

Procedures

Section 7.1 contains brief descriptions of preparation methods. Section 7.2 contains
subsections for each analytical procedure. Each subsection contains the following
information:

• A brief method description
• A table of PQLs
• A table of QC acceptance criteria
• A table of calibration procedures, QC procedures, and data validation guidelines

This information was obtained from the Test Methods for Evaluating Solid Waste,
Physical/Chemical Methods (U.S. EPA SW-846, Third Edition, and its first and second
update); Handbook for the Installation Restoration Program (IRP) Remedial Investigations
and Feasibility Studies (RI/FS) (Handbook), September 1993; U.S. EPA Contract Laboratory
Program National Functional Guidelines for Inorganic Data Review, U.S. EPA, Office of
Solid Waste and Emergency Response, Washington, D.C., Publication 9240.1-05-01,
EPA-540/R-94-013, PB94-963502, February 1994; and U.S. EPA Contract Laboratory
Program National Functional Guidelines for Organic Data Review, U.S. EPA, Office of Solid
Waste and Emergency Response, Washington, D.C., Publication 9240.1-05,
EPA-540/R-94-012, PB94-963501, February 1994. Definitions of terms are given in
Section 4.0, and data validation guidelines are presented in Section 8.0.

7.1 Preparation Methods
Extraction and digestion procedures for liquid and solid matrices presented in this section
are outlined in Table 7.1-1. The appropriate preparation method to be used (if applicable)
for each analytical method is given in the PQL tables.

TABLE 7.1-1

Extraction and Diqestion Procedures

Method Parameter

SWI311 Toxicity Characteristic Leaching Procedure
SW3005A Acid Digestion of Water Samples for Metals Analysis
SW3O2OA Acid Digestion of Aqueous Samples and Extracts for Metals Analysis
SW3O5OA Acid Digestion for Solids, Sediments, and Sludges for Metals Analysis
SW351OB Separatory Funnel Liquid-Liquid Extraction

SW3540B /SW3541 Soxhiet Extraction
SW3550A Ultrasonic Extraction
SWSO3OA Purge and Trap Method
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7.1.1 Method SW1 311—Toxicity Characteristic Leaching Procedure
Method SW1311 is used to prepare samples for determination of the concentration of
organic (semivolatile and volatile) and inorganic constituents that are leachable from waste
or other material.

QC is accomplished by preparing a toxicity characteristic leaching procedure (TCLP) blank
at a rate of one blank for every 20 extractions conducted in the extraction vessel. Additional
extract is prepared so one MS is performed for each waste type (samples of similar waste
types shall be batched together). One MS must be analyzed in each AFCEE analytical batch.
These QA measures are in accordance with the requirements of EPA method SW1311,
Section 8.0.

7.1.2 Method SW3005A—Acid Digestion of Water Samples for Metals Analysis
This method is an acid digestion procedure used to prepare water samples for metals
analysis. The digested samples are analyzed for total recoverable and dissolved metals
determination by either flame atomic absorption (FLAA) or inductively coupled plasma
(ICP).

For analysis of total recoverable metals, the entire sample is acidified at collection time.

For analysis of dissolved metals, upon collection the samples are filtered then acidified.

7.1.3 Method SW3O2OA— Acid Digestion of Aqueous Samples and Extracts for

Metals Analysis
Method SW3O2OA prepares aqueous or waste samples for total metals determination by
graphite furnace atomic absorption spectroscopy (GFAA). The samples are vigorously
digested with acid and then diluted.

7.1.4 Method SW3O5OA—Acid Digestion for Solids, Sediments, and Sludges for

Metals Analysis
Method SW3O5OA is applicable to the preparation of sediment, sludge, and soil samples for
metals analysis by FLAA or GFAA or ICP.

A sample is digested then refluxed with acid. A separate aliquot of the sample is dried for a
total solids and/or percent moisture determination.

7.1.5 Method SW351OB-Separatory Funnel Liquid-Liquid Extraction
Method SW351OB is designed to quantitatively extract nonvolatile and SVOCs from liquid
samples using standard separatory funnel techniques. The sample and the extracting
solvent must be immiscible in order to yield recovery of target compounds. Subsequent
cleanup and detection methods are described in the organic analytical method used to
analyze the extract.
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7.1.6 Method SW3540B/SW3541 -Soxh let Extraction 03 64
Method SW3540B is a procedure for extracting nonvolatile and semivolatile organic
compounds from solids such as soils and sludges. Method SW3541 is an automated Soxhlet
extraction. The Soxhiet extraction process ensures intimate contact of the sample matrix
with the extraction solvent.

7.1.7 Method SW3550A-Ultrasonic Extraction
Method SW3550A is a procedure for extracting nonvolatile and SVOCs from solids such as
soils and sludges. The sonication process ensures intimate contact of the sample matrix with
the extraction solvent.

7.1.8 Method SW5O3OA-Purge and Trap Method
Method SW5O3OA describes sample preparation and extraction for the analysis of VOCs.
The method is applicable to nearly all types of samples, including aqueous sludges, caustic
liquors, acid liquors, waste solvents, oily wastes, water, tars, fibrous wastes, polymeric
emulsions, filter cakes, spent carbons, spent catalysts, soils, and sediments. The success of
this method depends on the level of interferences in the sample. Results may vary due to
the large variability and complexity of matrices of solid waste samples.

An inert gas is then bubbled through the a sample solution at ambient temperature to
transfer the volatile components to the vapor phase. The vapor is swept through a sorbent
column where the volatile components are trapped. After purging is completed, the sorbent
column is heated and backflushed with inert gas to desorb the components onto a CC
column. For SW8O2OA, drying of the trap for under a helium flow is required. For methods
SW8O1OB and SW8O2OA, the GC column is heated to elute the components that are detected
by an appropriate detector.

7.2 Analytical Procedures
The analytical procedures presented in this section are outlined in Table 7.2-1.

A brief description and three tables for each method are included in the following
subsections. The first table presents the PQLs for each analyte in the method. The PQLs are
presented for both soil and water matrices. The second table presents the acceptance criteria
for the accuracy of spiked analyte and surrogate recoveries. This table also presents the
acceptance criteria for the precision of matrix, field, and laboratory duplicate recoveries.
The third table presents the calibration and QC procedures for each method. Corrective
actions and data flagging criteria are also included in this table.

In the third table, the first two columns designate the method number and the class of
analytes that may be determined by the method. The third column lists the
method-required calibration and QC elements. The fourth column designates the minimum
frequency for performing each calibration and QC element. The fifth column designates the
acceptance criteria for each calibration and QC element. The sixth column designates the
corrective action in the event that a calibration or QC element does not meet the acceptance
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SEC11ON 7.0

VERSION 1.0

19Au 65
&iteria. The last column designates the data flagging criteria that shall be applied in the
event that the method-required calibration and QC acceptance criteria are not met.

TABLE 7.2-1

Analytical Procedures

SW Methods Parameter

8010B Halogenated volatiles (water and soil)
8011 Ethylene dibromide (EDB) (water)

8015 (modified) TPH volatile and extractable (water and soil)
8020A Aromatic volatile organics (water and soil)
8021A Halogenated volatile organics (water and soil)
8070 Nitrosammes (water and soil)

8080A Organochiorine pesticides and PCBs (water and soil)
8081 Organochlorine pesticides and PCBs (water and soil)
8140 Organophosphorus pesticides (water and soil)

8141A Organophosphorus compounds (water and soil)
8150B Chlorinated herbicides (water and soil)
8151 Chlorinated herbicides (water and soil)
8240B Volatile organics (water and soil)
8260A Volatile organics (water and soil)
8270B Semivolatile organics (water and soil)
8280 Dioxins and furans (water and soil)
8310 Polynuclear aromatic hydrocarbons (PAHs) (water and soil)
8330 Explosive residues (water and soil)

6010A Trace metals by ICP (water and soil)
6020 Trace metals by ICP-MS (water and soil)
7041 Antimony (water and soil)

7060A Arsenic (water and soil)
7131A Cadmium (water and soil)
7191 Chromium (water and soil)
7196 1-lexavalent chromium
7421 Lead (water and soil)

7470A Mercury (water)
7471A Mercury (soil)
7740 Selenium (water and soil)
7841 Thallium (water and soil)
7911 Vanadium (water and soil)

9010A Cyanide (water)
9012 Cyanide (water)
9056 Common anions

7.2.1 Method SW8O1OB-Halogenated Volatile Organics

Halogenatedvolatile organics in water and soil samples are analyzed using method
SW8O1OB. This method is a purge and trap CC method using preparation method
SW5O3OA. An inert gas is bubbled through a water matrix to transfer the volatile
halocarbons from the liquid to the vapor phase. The volatile compounds are removed from
the inert gas by passing the gas through a sorbent trap, which is then backflushed onto a
GC column with an electrolytic conductivity detector to separate and quantify the
compounds of interest. Soil samples are analyzed by direct purge and trap (for low-level
samples) or by extraction of the sample. The PQL for the method SW8O1OB organic analytes
are presented in Table 7.2.1-1.
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This method provides for the use of a second CC column of a dissimilar polarity to resolve
compounds of interest from interferences that may occur. When second-column analysis is
performed, retention times for the analyte must match those established for each column.
Otherwise, the chromatographic peaks are considered interferences, and the analyte is not
considered to be present in the sample. Requirements for confirmation of analytes are
described in Section 4.5.2. The calibration, QC, corrective action, and data flagging
requirements are given in Tables 7.2.1-2 and 7.2.1-3.

Table 7.2.1-1

PQLs for Method SW8O1OB

Water Soil

Parameter/Method Analyte PQL Unit POL Unit

Purgeable Halocarbons 1,1,1-TCA 1.0 31g/L 0.005 mg/kg
SW5030A/SW8O1OB 1,1,2-TCA 1.0 pg/L 0.005 mg/kg
(W, S) 1,1-DCA

1,1-DCE
1,2-DCB
1,3-DCB
1,4-DCB
Chlorobenzene
Chioroethane
Chioromethane
Cis-1,2-DCE
Methylene Chloride
TCE

Tetrachioroethylene
Trans-1,2-DCE
Vinyl Chloride

1.0
1.0
2.0
3.0
2.0
2.5
5.0
1.0
1.0
2.0
1.0
1.0
1.0
2.0

pg/L
pg/L
pg/L
j.ig/L
jig/L
jig/L
pg/L
.ig/L
llg/L
pg/L
pg/L
.ig/L
pg/L
ig/L

0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005
0.005

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

This list of compound was reduced to include those likely to be associated with site-specific conditions. If
necessary, the list should be expanded to include other compounds depending on project-specific needs.
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TABLE 7.2.1-2

Acceptance Ctena for Method SW8O1 0B

SEclioN 7.0

VERSION 1.0

19 AuGusT, 199367

Method Analyte

Accuracy
Water
(% R)

Precision
Water

(% RPD)

Accuracy
Soil

(% A)

Precision
Soil

(% API))

SW8O1OB 1,1,1-TCA
1,1,2-TCA
L1-DCA
1,1-DCE
1,2-DCB
1,3-DCB

1,4-DCB
Chlorobenzerie
Chioroethane
Chlorornethane
Cis-1,2-DCE
Methylene Chloride
TCE

Tetrachioroethylene
Trans-1,2-DCE
Vinyl Chloride

69—134

61—130

64—127

53—147

65—129

63—137

66—135

75—137

75—130

59—154

75425
42—176

75—141

75—142

78-130
47-142

<20
� 20
� 20
<20� 20
� 20
� 20
� 20
� 20
�20
� 20
� 20
�20
� 20
� 20
� 20

59—144

51—140

54—137

43-157
55—139

53—147

56—145

65—147

65—140

49—164

65-130
32—1 66

65—151

65—152

65-140
37-152

� 30
<30
� 30
� 30
� 30� 30
� 30
� 30
� 30
�30
� 30
� 30
�30
� 30
� 30
� 30

SW8O1OB Surrogates:
Bromochiorotnethane
Bromofluorobenzene
Bromochlorobenzene

37—137

27—137

41—133

37—1 37

27—137
31—143

Th list of compound was reduced to include those likely to be associated with site-specific conditions. If
necessary, the list should be expanded to include other compounds depending on project-specific needs.
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7.2.2 Method SW8O11-Ethylene Dibromide

SEC11ON 7.0

VERSION 1.0
19 AUGuST, 1996

Ethylene dibrotnide (EDB) in water is analyzed using method SW8O11. The sample is
extracted with hexane. The extract is injected into a CC with a linearized electron capture
detector for separation and analysis. The PQL is presented in Table 7.2.2-1.

This method provides for the use of a second GC column of dissimilar phase to resolve
compounds of interest from interferences that may occur. When second-column analysis is
performed, retention times for the analyte must match those established for each column.
Otherwise, the chromatographic peaks are considered interferences, and the analyte is not
considered to be present in the sample. Requirements for confirmation of the analyte are
described in Section 4.5.2. The calibration, QC, corrective action, and data flagging
requirements are given in Tables 7.2.2-2 and 7.2.2-3.

TABLE 7.2.21

PQL for Method SW8O11

Water

Parameter/Method Analyte POL Unit

SW8O1I EDB 0.1 .tg/L

TABLE 7.2.2•2

QC Acceptance Criteria for Method SW8O1 1

Method Analyte Accuracy Water
(% R)

Precision Water
(% RPD)

SW8O11 EDB 85-115 �15
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7.2.3 Method SW8O1 5 (Modified)-Volatile and Extractable Total Petroleum

Hydrocarbons
Volatile petroleum hydrocarbon components, such as gasoline, jet fuel, and other low
molecular weight petroleum products, are analyzed by the direct purge and trap technique
described in method SW5030 followed by a modified approach to method SW8015.
Extractable TPH components are analyzed by extraction method SW3520B or SW3550A
followed by a modified method SW8015.

For volatile TPH, the sample is placed in the purge and trap sparge vessel and analysis is
conducted using a CC equipped with an FID.

Extractable TPH components, such as kerosene, diesel, motor oil, and other high molecular
weight extractable petroleum products, are analyzed by method SW3520B (continuous
liquid/liquid extraction) for water-based matrices or by method SW3550A (sonication
extraction) for soil/sludge matrices. The sample is extracted and analysis is accomplished
on a GC equipped with a capillary or megabore column and a FID. PQLs for volatile TPH
and extractable TPH are provided in Table 7.2.3-1.

Identification and quantitation of TPH components require more analytical judgment than
other CC methods. The TPH chromatograms consist of groups of peaks that fall within a
noted carbon retention time range (i.e., number of carbon atoms in the molecule). Standard
fuel components are used to calibrate the instruments. The total petroleum hydrocarbons
results are reported in mg/kg or mg/L based on quantitation of the total area count for the
gasoline range organics (i.e., C6-C13) or the diesel range organics (i.e., C13-C28). The
retention time window shall be set such that the window encompasses only the C6 through
C28 range of organics. The calibration, QC, corrective action, and data flagging
requirements are given in Tables 7.2.3-2 and 7.2.3-3.
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TABLE 7.2.3-1

PQLs for Method SW8015 (Modified)

Water Soil

Parameter/Method Analyte POL Unit PQL Unit

Petroleum Gasoline 0.1 mg/L 1.0 mg/kg
Hydrocarbons Diesel, Jet Fuel 1.0 mg/L 10.0 mg/kg
SW5030/SW8015 (Mod)
SW3550A/SW8015
(Mod)
SW3550A/SW8015
(Mod)

TABLE 72.3-2

QC Acceptance Creria for Method SW8O1 5 (Modified)

Accuracy Precision Accuracy Precision
Water Water Soil Soil

Method Analyte (% R) (% RPD) (% R) (% RPD)

SW8015
(Modified) TPH—Gasoline 67—136 � 30 57—146 <50
GRO

Surrogate:
Chlorobenzene 74—138 64—148

SW8015 TPH—Diesel 61—143 <30 51—153 � 50
(Modified) TPH—Jet Fuel 61—143 � 30 51—153 � 50
DRO

Surrogates:
Octacosane 26—152 25—1 62

Ortho-Terphenyl 57—132 47—142

NAS FORT WORTH JRB QAPP FOR RD/PA AND LTM/LTQ PROGRAMS DRAFT

DEN/8369.DOC
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7.2.4 Method SW8O2OA-Aromatic Volatile Organics
Aromatic volatile organics in water and soil samples are prepared using method SW5030
and analyzed using method SW8O2OA. This method (also known as the BTEX method since
the compounds of interest include benzene, toluene, ethylbenzene, and xylene) is a purge
and trap GC method. An inert gas is bubbled through a water matrix to transfer the volatile
aromatic hydrocarbons from the liquid to the vapor phase. The aromatics are removed from
the inert gas by passing the gas through a sorbent trap, which is then backflushed onto a
GC column with a PID to separate and quantify the compounds of interest. Soil samples are
first extracted. Low concentration contaminated soils may be prepared using method
SW5O3OA. PQLs for method SW8O2OA are presented in Table 7.2.4-1. The calibration, QC,
corrective action, and data flagging requirements are given in Tables 7.2.4-2 and 7.2.4-3.

Table 7.2.4-1

PQLs for Method SW8O2OA

Water Soil

Parameter/Method Analyte POL Unit POL Unit

Aromatic Volatile 1,2-DCB 4.0 pg/L 0.004 mg/kg
Organics 1,3-DCB 4.0 pg/L 0.004 mg/kg
SW5O3OA/SW8O2OA 1,4-DCB 3.0 pg/L 0.003 mg/kg
(W, S) Benzene 2.0 pg/L 0.002 mg/kg

Ch.loroben.zene 2.0 i.ig/L 0.002 mg/kg
Ethylben.zene 2.0 pg/L 0.002 mg/kg
Toluene 2.0 pg/L 0.002 mg/kg
Xylenes, total 2.0 pg/L 0.002 mg/kg

Table 7.2.4-2
OC Acceptance Criteria for Method SW8O2OA

Accuracy Precision Accuracy Precision
Water Water Soil Soil

Method Analyte (% R) (% RPD) (% R) (% RPD)

SW8O2OA 1,2-DCB 61—134 �20 51—144 �30
1,3-DCB 70—131 � 20 60—141 � 30
1,4-DCB 75—126 �20 66—136 �30
Benzene 75—125 <20 66—135 � 30
Chlorobenzene 75—129 � 20 66—139 � 30
Ethylbenzene 71—129 � 20 61—139 � 30
Toluene 70—125 � 20 60—135 � 30
Xylenes, total 71—133 � 20 61—143 � 30

Surrogates:
Bromochlorobenzene 46—136 36—146

Bromofluorobenzene 48—138 38—148

Difluorobenzene 48—138 38—148

Fluorobenzene 44—165 34—175

1,1,1-Trifluorotoluene 44—165 34—175

NAS FORT WORTh JAB QAPP FOR RD/PA AND LilA/LTD PROGRAMS DRAFT

DEN/8369.DOC
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7.2.5 Method SW8O21A-Halogenated Volatile Organics

Halogenatedvolatile orgamcs in water and soil samples are analyzed using method
SW8O21A. This method is a purge and trap GC method using preparation method
SW5O3OA. A temperature program is used in the GC to separate the compounds. Detection
is achieved by a PIt) and an electrolytic conductivity detector (HECD) in series. The PQLs
for the analytes are presented in Table 7.2.5-1. Requirements for confirmation of analytes
are described in Section 4.5.2. The calibration, QC, corrective action, and data flagging
requirements are given in Tables 7.2.5-2 and 7.2.5-3.

Table 7.2.5-1

PQLs for Method SW8O21A
Water Soil

Parameter/Method Analyte PQL Unit PQL Unit
Halogenated Volatile 1,1,1-TCA 0.30 pg/L 0.01 mg/kg
Organics 1,1,2-TCA 0.30 ig/L 0.01 mg/kg
SW5O3OA/SW8O21A 1,1-DCA 0.70 pg/L 0.01 mg/kg
(W, S) 1,1-DCE 0.70 pg/L 0.01 mg/kg

1,2-DCA 0.30 jig/L 0.01 mg/kg
1,2-DCB 0.50 pg/L 0.01 mg/kg
1,3-DCB 0.20 jig/L 0.01 mg/kg
1,4-DCB 0.10 pg/L 0.01 mg/kg
Benzene 0.10 pg/L 0.01 mg/kg
Bromodichioromethane 010 pg/L 0.01 mg/kg
Bromoform 16.0 pg/L 0.01 mg/kg
Bromomethane 11.00 pg/L 0.01 mg/kg
Carbon Tetrachioride 0.10 jig/L 0.01 mg/kg
Chloroben.zene 0.10 pg/L 0.01 mg/kg
Chioroethane 1.00 ig/L 0.01 mg/kg
Chloroform 0.20 pg/L 0.01 mg/kg
Chloromethane 0.30 pg/L 0.01 mg/kg
Cis-1,2-DCE 0.60 .ig/L 0.01 mg/kg
Cis-1,3-Dichloropropene 0.30 .ig/L 0.01 mg/kg
Dibromochioromethane 0.50 pg/L 0.01 mg/kg
Dichlorodifluoromethane 0.50 pg/L 0.01 mg/kg
EDB 8.00 ig/L 0.01 mg/kg
Ethylbenzene 0.50 j.ig/L 0.01 mg/kg
Methylene Chloride 0.20 jig/L 0.01 mg/kg
TCE 0.20 pg/L 0.01 mg/kg
Tetrachloroethylene 0.50 i.ig/L 0.01 mg/kg
Toluene 0.10 pg/L 0.01 mg/kg
Trans-L2-DCE 0.60 pg/L 0.01 mg/kg
Trans-I ,3-Dichloropropene 1.00 pg/L 0.01 mg/kg
Trichlorofluoromethane 0.30 pg/L 0.01 mg/kg
Vinyl Chloride 0.40 pg/L 0.01 mg/kg
Xylenes, Total 0.50 .1g/L 0.01 mg/kg
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Table 7.2.5-2
303 81.

QC Acceptance Criteria for Method SW8O21A

Method Analyte

Accuracy
Water
(% R)

Precision
Water

(% RPD)

Accuracy
Soil

(% R)

Precision
Soil

(% RPD)
SW8O21A 1,1,1-TCA

1,1,2-TCA
1,1-DCA
1,1-DCE
1,2-DCA
1,2-DCB
1,3-DCB

1,4-DCB
Ben.zene
Chlorobenzene
Chloroethane
Chloromethane
Cis-1,2-DCE

Ethylbenzene
Methylene Chloride
TCE

Tetrachioroethylene
Toluene
Trans-1,2-DCE
Vinyl Chloride
Xylenes, Total

69-134
61—130

64—127

53—147

68—137

61—134

63—137

66—135

75—125

75—129

75—130

59—154

75—120

71—129

42—176

75—141

75—142

70—125

75-130
47—142

71—133

� 20
� 20
�20
� 20
� 20
� 20
�20
� 20
� 20
<20
<20
<20
� 20
<20
<20
<20
<20
s 20� 20
� 20
� 20

59-134

51—130

54—127

43—147

58—137

51—134

53—137

56—135

65—125

65—129

65—130

49—154

65—125

61—129

32—176

65—141

65—142

60—125

68-130
37—142

61—133

� 30� 30
�30
� 30� 30
<30
�30
� 30
� 30
� 30
� 30
<30
� 30
� 30
<30
<30
<30
� 30� 30

� 30
<30

SW8O21A Surrogates:
1,4-Dichlorobutane
Bromochlorobenzene

35—135

37—137
35—135
37—137
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7.2.6 Method SW8070-Nitrosamines
Select nitrosamines in water and soil samples are analyzed using method SW8070. The
sample is extracted and analyzed by gas chromatography. PQLs for method SW8070 are
presented in Table 7.2.6-1. The calibration, QC, corrective action, and data flagging
requirements are given in Tables 7.2.6-2 and 7.2.6-3.

TABLE 7.2.6-1

PQLs for Method SW8070

Water Soil

Parameter/Method Analyte POL Unit POL Unit

Nitrosamines/SW8070 N-Nitrosodi-n-propylamine 2.0 4.0 mg/kg
N-Nitrosodimethylamine 0.50 .ig/L 1.0 mg/kg
N-Nitrosodiphenylamine 3.0 p.g/L 6.0 mg/kg

TABLE 7.2.6-2

QC Acceptance Criteria for Method SW8070

Accuracy Precision Accuracy Precision
Water Water Soil Soil

Method Analyte (% R) (% RPD) (% R) (% RPD)

SW8070 N-Nitrosodi-n-propylamine 45—146 � 30 35—146 � 50
N-Nitrosodimethylamine 25—125 � 30 25—135 � 50
N-Nitrosodiphenylamine 25—139 � 30 25—149 � 50

Surrogates4:
4Use an analyte and its LCS limit from the method that is not expected to be present in the sample as the
surrogate.

NAS FORT WORTH JAB OAPP FOR RD/HA AND LTM/LTO PROGRAMS DHAFT

DEN/8369.DOC



Fi
ve

-p
oi

nt
 i

ni
tia

l c
al

ib
ra

tio
n 

In
iti

al
 ca

lib
ra

tio
n 

pr
io

r t
o 

fo
r a

ll a
na

ly
te

s 
sa

m
pl

e 
an

al
ys

is
 

S
E

C
T

IO
N

 7.
0 

V
E

R
S

IO
N

 1.
0 

19
 A

uG
U

S
T

, 1
99

6 

P
A

G
E

 7
-2

4 

A
pp

ly
 R

 to
 al

l r
es

ul
ts

 f
or

 sp
ec

if
ic

 a
na

ly
te

(s
) 

fo
r a

ll 
sa

m
pl

es
 as

so
ci

at
ed

 w
ith

 th
e 

ca
lib

ra
tio

n 

Se
co

nd
-s

ou
rc

e 
ca

lib
ra

tio
n 

ve
ri

fi
ca

tio
n 

O
nc

e p
er

 fi
ve

-p
oi

nt
 i

ni
tia

l 
ca

lib
ra

tio
n 

A
ll 

an
al

yt
es

 w
ith

in
 

of
 ex

pe
ct

ed
 

va
lu

e 

C
or

re
ct

 pr
ob

le
m

 th
en

 re
pe

at
 

in
iti

al
 ca

lib
ra

tio
n 

A
pp

ly
 R

 to
 al

l r
es

ul
ts

 f
or

 sp
ec

if
ic

 a
na

ly
te

(s
) 

fo
r a

ll 
sa

m
pl

es
 a

ss
oc

ia
te

d 
w

ith
 t

he
 

ca
lib

ra
tio

n 

R
et

en
tio

n 
tim

e 
w

in
do

w
 

ca
lc

ul
at

ed
 fo

r e
ac

h 
an

al
yt

e 

E
ac

h 
in

iti
al

 c
al

ib
ra

tio
n 

an
d 

ca
lib

ra
tio

n 
ve

ri
fi

ca
tio

ns
 

3 
tim

es
 s

ta
nd

ar
d 

de
vi

at
io

n 
fo

r e
ac

h 

an
al

yt
e 

re
te

nt
io

n 
tim

e 
fr

om
 7

2-
ho

ur
 

st
ud

y 

C
or

re
ct

 p
ro

bl
em

 t
he

n 
re

an
al

yz
e a

ll 
sa

m
pl

es
 

an
al

yz
ed

 si
nc

e 
th

e 
la

st
 

re
te

nt
io

n t
im

e 
ch

ec
k 

A
pp

ly
 R

 to
 al

l r
es

ul
ts

 f
or

 th
e 

sp
ec

if
ic

 
an

al
yt

e(
s)

 in
 th

e 
sa

m
pl

e 

In
iti

al
 c

al
ib

ra
tio

n 
ve

ri
fi

ca
tio

n 
D

ai
ly

, b
ef

or
e s

am
pl

e 
an

al
ys

is
 

A
ll 

an
al

yt
es

 w
ith

in
 

of
 e

xp
ec

te
d 

va
lu

e 

C
or

re
ct

 pr
ob

le
m

 th
en

 re
pe

at
 

in
iti

al
 ca

lib
ra

tio
n 

A
pp

ly
 R

 to
 a

ll 
re

su
lts

 f
or

 sp
ec

if
ic

 a
na

ly
te

(s
) 

fo
r a

ll 
sa

m
pl

es
 as

so
ci

at
ed

 w
ith

 th
e 

ca
lib

ra
tio

n 

C
on

tin
ui

ng
 ca

lib
ra

tio
n 

ve
ri

fi
ca

tio
n 

A
ft

er
 ev

er
y 

10
 s

am
pl

es
 

an
d 

at
 th

e e
nd

 o
f t

he
 

an
al

ys
is

 s
eq

ue
nc

e 

A
ll 

an
al

yt
es

 w
ith

in
 

of
 e

xp
ec

te
d 

va
lu

e 

C
or

re
ct

 p
ro

bl
em

 t
he

n r
ep

ea
t 

in
iti

al
 c

al
ib

ra
tio

n 
ve

ri
fi

ca
tio

n 
an

d r
ea

na
ly

ze
 al

l s
am

pl
es

 
si

nc
e l

as
t s

uc
ce

ss
fu

l 
ca

lib
ra

tio
n 

ve
ri

fi
ca

tio
n 

A
pp

ly
 R

 to
 al

l r
es

ul
ts

 f
or

 th
e s

pe
ci

fi
c 

an
al

yt
e(

s)
 i

n 
al

l s
am

pl
es

 si
nc

e 
th

e l
as

t 
ac

ce
pt

ab
le

 ca
lib

ra
tio

n 
ve

ri
fi

ca
tio

n 

D
em

on
st

ra
te

 ab
ili

ty
 to

 
ge

ne
ra

te
 ac

ce
pt

ab
le

 
ac

cu
ra

cy
 an

d 
pr

ec
is

io
n 

us
in

g 
fo

ur
 re

pl
ic

at
e 

an
al

ys
es

 of
 a 

Q
C

 ch
ec

k 
sa

m
pl

e 

O
nc

e p
er

 a
na

ly
st

 
Q

C
 ac

ce
pt

an
ce

 
cr

ite
ri

a,
 T

ab
le

 7
.2

.6
-2

 
R

ec
al

cu
la

te
 r

es
ul

ts
; 

lo
ca

te
 

an
d 

fi
x 

pr
ob

le
m

 w
ith

 s
ys

te
m

 
an

d 
th

en
 re

ru
n 

de
m

on
st

ra
tio

n f
or

 th
os

e 
an

al
yt

es
 th

at
 d

id
 n

ot
 m

ee
t 

cr
ite

ri
a 

A
pp

ly
 R

 to
 al

l r
es

ul
ts

 fo
r a

ll 
sa

m
pl

es
 

an
al

yz
ed

 b
y 

th
e a

na
ly

st
 

M
et

ho
d b

la
nk

 
O

ne
 p

er
 a

na
ly

tic
al

 b
at

ch
 

N
o 

an
al

yt
es

 
de

te
ct

ed
 >

 P
Q

L 
C

or
re

ct
 pr

ob
le

m
 th

en
 re

pr
ep

 
an

d 
an

al
yz

e m
et

ho
d 

bl
an

k 
an

d 
al

l s
am

pl
es

 p
ro

ce
ss

ed
 

w
ith

 th
e c

on
ta

m
in

at
ed

 bl
an

k 

Fl
ag

gi
ng

 c
on

ve
nt

io
ns

, T
ab

le
 8.

2-
2 

N
A

S
 F

O
R

T
 W

O
R

T
H

 JR
B

 G
A

F
F

 F
O

R
 R

D
/P

A
 A

N
D

 L
T

M
/L

T
O

 PR
O

G
R

A
M

S
 

D
E

N
/8

36
9.

D
O

C
 

c,
. 

C
.3

 

D
rt

,n
 

C
/I 

T
A

B
LE

 7
.2

.6
-3

 
S

um
m

ar
y o

f C
al

ib
ra

tio
n 

an
d 

Q
C

 P
ro

ce
du

re
s 

fo
r M

et
ho

d 
S

W
80

70
 

A
pp

lic
ab

le
 

M
in

im
um

 
A

cc
ep

ta
nc

e 
C

or
re

ct
iv

e 
F

la
gg

in
g 

M
et

ho
d 

P
ar

am
et

er
 

O
C

 C
he

ck
 

F
re

qu
en

cy
 

C
rit

er
ia

 
A

ct
lo

n 
C

rit
er

la
b 

S
W

S
O

7O
 

N
itr

os
am

in
es

 
%

R
SD

 <
 20

%
 fo

r c
fs

 
or

 R
Fs

 

C
or

re
ct

 p
ro

bl
em

 t
he

n 
re

pe
at

 
in

iti
al

 ca
lib

ra
tio

n 



S
E

C
T

IO
N

 7
.0

 
V

E
R

S
IO

N
 1.

0 

19
 A

U
G

U
S

T
, 1

99
6 

P
A

G
E

 7
-2

5 

T
A

B
LE

 7
.2

.6
-3

 

S
um

m
ar

y 
of

 C
al

ib
ra

tio
n 

an
d 

Q
C

 P
ro

ce
du

re
s 

fo
r M

et
ho

d 
S

W
80

70
 

A
pp

lic
ab

le
 

M
et

ho
d 

P
ar

am
et

er
 

Q
C

 C
he

ck
 

M
in

im
um

 
F

re
qu

en
cy

 
A

cc
ep

ta
nc

e 
C

rit
er

ia
 

C
or

re
ct

iv
e 

A
ct

io
n 

F
la

gg
in

g 
C

rit
er

ia
b 

L
C

S 
fo

r a
ll 

an
al

yt
es

 
O

ne
 L

C
S

 p
er

 a
na

ly
tic

al
 

ba
tc

h 
Q

C
 a

cc
ep

ta
nc

e 
cr

ite
ria

, 
T

ab
le

 7.
2.

6-
2 

R
ep

re
p 

an
d 

an
al

yz
e 

th
e 

LC
S

 
an

d 
al

l s
am

pl
es

 in
 th

e 
af

fe
ct

ed
 A

F
C

E
E

 a
na

ly
tic

al
 

ba
tc

h 

F
la

gg
in

g 
co

nv
en

tio
ns

, 
T

ab
le

 8.
2-

2 

S
ur

ro
ga

te
 sp

ik
e 

E
ve

ry
 sa

m
pl

e,
 sp

ik
ed

 
sa

m
pl

e,
 s

ta
nd

ar
d,

 an
d 

m
et

ho
d 

bl
an

k 

Q
C

 a
cc

ep
ta

nc
e 

cr
ite

ria
, T

ab
le

 7
.2

.6
-2

 
C

or
re

ct
 p

ro
bl

em
 th

en
 

re
ex

tr
ac

t 
an

d 
an

al
yz

e 
sa

m
pl

e 

F
la

gg
in

g 
co

nv
en

tio
ns

, 
T

ab
le

 8.
2-

2 

M
S

/M
S

D
 

O
ne

 M
S

/M
S

D
 pe

r e
ve

ry
 

20
 A

ir 
F

or
ce

 p
ro

je
ct

 
sa

m
pl

es
 p

er
 m

at
rix

 

Q
C

 a
cc

ep
ta

nc
e 

cr
ite

ria
, 

T
ab

le
 7.

2.
6-

2 
no

ne
 

F
la

gg
in

g 
co

nv
en

tio
ns

, 
T

ab
le

 8
.2

-2
 

S
ec

on
d-

co
lu

m
n 

co
nf

irm
at

io
n 

10
0%

 fo
r a

ll 
po

si
tiv

e 
re

su
lts

 
S

am
e a

s 
fo

r i
ni

tia
l o

r 

pr
im

ar
y 

co
lu

m
n 

an
al

ys
is

 

S
am

e 
as

 fo
r i

ni
tia

l o
r 

pr
im

ar
y 

co
lu

m
n 

an
al

ys
is

 
A

pp
ly

 R
 to

 th
e 

re
su

lt 
fo

r t
he

 s
pe

ci
fic

 
an

al
yt

e(
s)

 in
 th

e 
sa

m
pl

e 

M
D

L s
tu

dy
 

O
nc

e 
pe

r y
ea

r 
D

et
ec

tio
n 

lim
its

 
es

ta
bl

is
he

d 
sh

al
l b

e 
<

th
e P

Q
Ls

 in
 

T
ab

le
 7

.2
.6

-1
 

no
ne

 
A

pp
ly

 R
 to

 a
ll r

es
ul

ts
 f

or
 th

e 
sp

ec
ifi

c 
an

al
yt

e(
s)

 in
 a

ll s
am

pl
es

 a
na

ly
ze

d 

R
es

ul
ts

 r
ep

or
te

d 
be

tw
ee

n 
M

D
L a

nd
 P

Q
L 

no
ne

 
no

ne
 

no
ne

 
A

pp
ly

 F
 to

 a
ll 

re
su

lts
 b

et
w

ee
n M

D
L a

nd
 

P
Q

L 
A

ll 
co

rr
ec

tiv
e 

ac
tio

ns
 a

ss
oc

ia
te

d 
w

ith
 A

F
C

E
E

 p
ro

je
ct

 w
or

k 
sh

al
l b

e 
do

cu
m

en
te

d,
 a

nd
 a

ll 
re

co
rd

s 
sh

al
l b

e 
m

ai
nt

ai
ne

d 
by

 th
e 

la
bo

ra
to

ry
. 

bF
la

gg
in

g 
cr

ite
ria

 a
re

 a
pp

lie
d 

w
he

n 
ac

ce
pt

an
ce

 c
rit

er
ia

 w
er

e 
no

t m
et

 a
nd

 c
or

re
ct

iv
e 

ac
tio

n 
w

as
 n

ot
 s

uc
ce

ss
fu

l o
r c

or
re

ct
iv

e 
ac

tio
n 

w
as

 n
ot

 p
er

fo
rm

ed
. 

W
A

S
 F

O
R

T
 W

O
R

T
H

 J
A

B
 O

A
P

P
 F

O
R

 R
D

/R
A

 A
N

D
 LT

M
I'L

T
O

 
P

R
O

G
R

A
M

S
 

D
R

A
F

T
 

D
E

N
/8

36
9.

D
O

C
 



a03 8'?
SECTION 7.0

VERSION 1.0

19 AuGusT, 1996

PAGE 7-26

7.2.7 Method SW8O8OA-Organoch Ion ne Pesticides and Polychiorinated

B iphenyls

Organochiorine pesticides and PCBs in water and soil samples are analyzed using method
SW8O8OA. This analytical method involves extraction of water samples using a separatory
funnel (method SW351OB). Extraction of solid samples is accomplished using ultrasonic
extraction (method SW3550A) procedures. The pesticides and PCs are separated and
quantified by GC using electron capture detection. PQLs for this method are presented in
Table 7.2.7-1. The calibration, QC, corrective action, and data flagging requirements are
given in Tables 7.2.7-2 and 7.2.7-3.

TABLE 7.2.7-1

POLs for Method SW8O8OA

Water Soii

Parameter/Method Analyte PQL Unit POL Unit

Organoch1orinePticides Aidrin 0.04 ig/L 0.003 mg/kg
and PCBs c-BHC 0.03 ig/L 0.002 mg/kg
SW351OB/SW8O8OA (W) 3-BHC 0.06 pg/L 0.004 mg/kg
SW3550A/SW8O8OA (S) &BHC

y-BHC (Lindane)
Chiordane (technical)
4,4-DDD
4,4-DDE
4,4'-DDT
Dieldrin
Endosulfan I
Endosulfan II
Eridosulfan Sulfate
Endrin
Endrin Aldehyde
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

0.09
0.04
0.14
0.11
0.04
0.12
0.02
0.14
0.04
0.66
0.06
0.23
0.03
0.83
1.76
2.4
1.0
1.0
1.0
1.0
1.0
1.0
1.0

pg/L
jig/L
j.ig/L
j.ig/L
.ig/L
ig/L
pg/L
pg/L
pg/L
pg/L
j.ig/L
i.ig/L
pg/L
llg/L
pg/L
pg/L
j.ig/L
pg/L
pg/L
pg/L
llg/L
lig/L
ig/L

0.006
0.003
0.009
0.007
0.003
0.008
0.01
0.009
0.003
0.04
0.004
0.02
0.002
0.06
0.1
0.2
1.0
1.0
1.0
1.0
1.0
1.0
1.0

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
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QC Acceptance Criteria for Method SW8O8OA

Accuracy Precision Accuracy Precision
Water Water Soil Soil

Method Analyte (% A) (% RPD) (% A) (% RPD)

5W8080A Aidrin
a-BHC
3-BHC
&.BHC

y-BHC (Lindane)
Chiordane (technical)
4,4'-DDD
4,4-DDE
4,4-DDT
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Heptachior
Heptachlor Epoxide
Methoxychior
Toxaphene
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

47-425
75—125

51—125

75—126

73—125

45—125

48—136

45—139

34—143

42—132

49—143

75—159

46—141

43—134

75—150

45—128

53—134

73—142

41—126

54—125

30—175

39—150

39—150

38—158

29—131

41—126

� 30
�30
� 30
�30
� 30
� 30
� 30�30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
�30
� 30
�30
�30
�30
�30
� 30

37—1 35

65—135

41—133

65—136

63—135

35—135

38—146

35—149

25—153
32—142

39—153

65—169

36—151

33—144

65—160

35—138

43—144

63-1 52
31—136

44—135

25—175

29—160

29—160

28—168

25—141

31—136

� 50
�50
� 50
�50
� 50
� 50
� 50
� 50
� 50
� 50
� 50
� 50
� 50
� 50
� 50
� 50
� 50
� 50
� 50
�50
� 50
�50
�50
�50
�50
� 50

Surrogates:
DCBP
TCMX

34—133

45—120
34—133
45—120
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7.2.8 Method SW8081-Organochbrine Pesticides and Polychiorinated Biphenybs

Organochiorme pesticides and PCBs in water and soil samples are analyzed using method
SW8081. This analytical method involves extraction of water samples using a separator
funnel (method SW351OB). Extraction of solid samples is accomplished with ultrasonic
extraction (method SW3550A) procedures. The pesticides and PCI3s are separated and
quantified by GC using electron capture detection. PQLs for this method are presented in
Table 7.2.8-1. The calibration, QC, corrective action, and data flagging requirements are
given in Tables 7.2.8-2 and 7.2.8-3.

TABLE 7.2.8-1

PQLs for Method SW8081

Water Soil

Parameter/Method Analyte POL Unit POL Unit

Organoch1orinePticides a-BHC 0.35 pg/L 0.019 mg/kg
and PCBs -BHC 0.23 pg/L 0.033 mg/kg
SW35IOB/SW8081 (W) &-BHC 0.24 pg/L 0.011 mg/kg
SW3550A/SW8081 (S) y-BHC (Lindane)

a-Chlordane
y-Chlordane
4,4-DDD
4,4-DDE
4,4'-DDT
Aidrin
Dieldrin
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Heptachlor
Heptachior Epoxide
Methoxychlor
PCB-1016
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260

Toxaphene

0.25
0.80
0.37
0.50
0.58
0.81
0.34
0.44
0.30
0.40
0.35
0.39
0.50
0.40
0.32
0.86
1.00
1.00
1.00
1.00
1.00
1.00
1.00
0.50

.ig/L
pg/L
pg/L
g/L
i.ig/L
pg/L
j.zg/L
pg/L
pg/L
pg/L
j.ig/L
31g/L
j.ig/L
i.ig/L
ig/L
jig/L
ig/L
jig/L
jig/L
pg/L
pg/L
1g/L
pg/L
.ig/L

0.020
0.015
0.015
0.042
0.025
0.036
0.022
0.035
0.021
0.024
0.036
0.036
0.016
0.020
0.021
0.057
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.57

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
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TABLE 7.2.8-2

QC Acceptance Criteria for Method SW8081

Accuracy Precision Accuracy Precision
Water Water Soil Soil

Method Analyte (% R) (% RPD) (% R) (% RPD)
SW8081 a-BHC 75—125 � 30 65—135 � 50

13-BHC 51—125 � 30 41—133 � 50
&-BHC 75—126 � 30 65—136 � 50
y-BHC (Lindane) 73—125 � 30 63—130 � 50
a-Chlordane 41—125 � 30 31—135 � 50
y-Chlordane 41—125 � 30 31—133 � 50
4,4-DDD 48—136 � 30 38—146 � 50
4,4-DDE 45—139 � 30 35—149 � 50
4,4-DDT 34—143 � 30 25—153 � 50
Aidrin 47—125 �30 37—126

Dieldrin 42—132 � 30 32—142 � 50
Endosulfan I 49—143 � 30 39—153 � 50
Endosulfan II 75—159 � 30 65—169 � 50
Endosulfan Sulfate 46—141 � 30 36—151 � 50
Endrin 43—134 � 30 33—144 � 50
Endrin Aldehyde 75—150 � 30 65—160 � 50
Heptachlor 45—128 � 30 35—138 � 50
Heptachior Epoxide 53—134 � 30 43—144 � 50
Methoxychior 73—142 � 30 63—152 � 50
PCB-1016 54—125 � 30 44—127 � 50
PCB-1221 41—126 �30 31—136

PCB-1232 41—126 �30 31—136

PCB-1242 39—150 �30 29—160

PCB-1248 41—126 �30 31—136

PCB-1254 29—131 �30 25—141

PCB-1260 41—126 � 30 31—136 � 50
Toxaphene 41—126 �30 31—136

Surrogates:
DCBP 34—133 25—143
TCMX 45—125 35—135

NAS FORT WORTh JRB QAPP FOR RD/RA AND LTMJLTO PROGRAMS DRAFT
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7.2.9 Method SW81 40-Organophosphorus Pesticides
Method SW8140 is a GC method used to determine the concentrations of various
organophosphorus pesticides. This analytical method involves extraction of water samples
using a separatory funnel (method SW351OB). Extraction of solid samples is accomplished
by ultrasonic extraction (method SW3550A) procedures. An aliquot of the extract is injected
into a GC, and compounds in the GC effluent are detected with a flame photometric or
nitrogen-phosphorus detector. Any compounds identified tentatively in the primary
analysis are confirmed on a second GC column. PQLs for these pesticides are presented in
Table 7.2.9-1. The calibration, QC, corrective action, and data flagging requirements are
given in Tables 7.2.9-2 and 7.2.9-3.

TABLE 7.2.9-1

POLs for Method SW81 40

Water Soil

Parameter/Method Analyte PQL Unit POL Unit

Organophosphorus Azinphos Methyl 15.0 j.ig/L 1.0 mg/kg
Pesticides Bolstar 1.5 .ig/L 0.1 mg/kg
SW351OB/SW8140 (W) Chiorpyrifos 3.0 pg/L 0.2 mg/kg
SW3550A/SW8140 (S) Coumaphos

Demeton-o
Demeton-s
Diazinon
Dichiorovos
Disulfoton
Ethoprop
Fensulfothion
Fenthion
Merphos
Mevinphos
Naled
Parathion Methyl
Phorate
Ronnel
Stirophos
Tokuthion
Trichloronate

15.0
2.5
2.5
6.0
10.0
2.0
2.5
15.0
1.0
2.5
3.0
1.0
0.3
1.5
3.0

50.0
5.0
1.5

i.ig/L
pg/L
pg/L
pg/L
ig/L
!.lg/L
pg/L
ig/L
pg/L
i.ig/L
pg/L
jig/L
pg/L
j.ig/L
l.lg/L
pg/L
iig/L
pg/L

1.0
0.2
0.2
0.4
0.7
0.1
0.2
1.0
0.1
0.2
0.2
0.1
0.02
0.1
0.2
2.4
0.4
0.1

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
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TABLE 7.2.9-2

QC Acceptance Criteria for Method SW81 40

Method Analyte

Accuracy
Water
(% R)

Precision
Water

(% RPD)

Accuracy
Soil

(% A)

Precision
Soil

(% RPD)

SW8140 Azinphos Methyl
Bolstar

Chlorpyrifos
Coumaphos
Demeton-o
Demeton-s
Diazinon
Dichiorovos
Disulfoton
Ethoprop
Fensulfothion
Fenthion
Merphos
Mevinphos
Naled
Parathion Methyl
Phorate
Ronnel

Stirophos
Tokuthion
Trichloronate

50—150

46—125

75—125

71—147

50—150

50—150

47—149

49—125

50—150

75-125
43—145

25—125

75—144

33—125

54—125

45—130

50—150

75—116

48—125

44—125

49—161

� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30

40—160

36—135

65—135

61—157

40—160

40—160

37—159

39—135

40—160

65—135

33—155

25—130

65—154

25—135

44—135

35—140

40—160

65—135

38—135

34—135

39—171

� 50
� 50
� 50
� 50
� 50
� 50
� 50
� 50
� 50
� 50
� 50
� 50
� 50
� 50
� 50
� 50
� 50
� 50
� 50
� 50
� 50

Surrogates':
'Use an analyte and its LCS limit from the method that is not expected to be present in the sample as the

surrogate.
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7.2.10 Method SW81 41 A-Organophosphorus Pesticides
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Method SW8141A is a GC method used to determine the concentrations of various
organophosphorus pesticides. This analytical method involves extraction of water samples
using a separatory funnel (method SW351OB). Extraction of solid samples is accomplished
using one of the Soxhiet extraction (method SW3540B or SW3541) procedures. An aliquot of
the extract is injected into a CC, and compounds in the CC effluent are detected with a
flame photometric or nitrogen-phosphorus detector. Any compounds identified tentatively
in the primary analysis are confirmed on a second GC column. PQLs for these pesticides are
presented in Table 7.2.10-1. The calibration, QC, corrective action, and data flagging
requirements are given in Tables 7.2.10-2 and 7.2.10-3.

NAS FORT WORTH JRB QAPP FOR RD/RA AND LTMJLTO PROGRAMS

DEN/8369DOC

DR.r

TABLE 7.2.10-1

PQLs for Method SW8141A

Parameter/Method

Water Soil

Organophosphorus
Pesticides
SW351OB/SW8141A (W)
SW3540A/SW8141A (S)
SW3541A/SW8141A (S)

Analyte PQL Unit PQL Unit

Azinphos Methyl 1.0 pg/L 0.05 mg/kg
Bolstar 0.7 pg/L 0.04 mg/kg
Chlorpyrifos 0.7 pg/L 0.05 mg/kg
Coumaphos 2.0 iig/L 0.10 mg/kg
Demeton-o 1.2 pg/L 0.06 mg/kg
Demeton-s 1.2 pg/L 0.06 mg/kg
Diazinon 2.0 ig/L 0.10 mg/kg
Dichiorovos 8.0 iig/L 0.40 mg/kg
Disulfoton 0.7 pg/L 0.04 mg/kg
Ethoprop 2.0 pg/L 0.10 mg/kg
Fensulfothion 0.8 pg/L 0.04 mg/kg
Fenthion 0.8 pg/L 0.05 mg/kg
Merphos 2.0 ig/L 0.10 mg/kg
Mevinphos 5.0 pg/L 0.25 mg/kg
Naled 5.0 pg/L 0.25 mg/kg
Parathion Methyl 1.2 iig/L 0.06 mg/kg
Phorate 0.4 j.ig/L 0.02 mg/kg
Ronnel 0.7 .1g/L 0.04 mg/kg
Stirophos 8.0 pg/L 0.40 mg/kg
Tokuthion 0.7 pg/L 0.06 mg/kg
Trichloronate 8.0 pg/L 0.40 mg/kg
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TABLE 7.2.10-2

QC AcceDtance Crfteria for Method SW8I41A

Method Analyte

Accuracy
Water
(% R)

Precision
Water

(% RPD)

Accuracy
Soil

(% R)

Precision
Soil

(% RPD)
SW8141A Azinphos Methyl

Boistar

Chlorpyrifos
Coumaphos
Demeton-o
Demeton-s
Diazinon
Dichiorovos
Disulfoton

Ethoprop
Fensulfothion
Fenthion
Merphos
Mevinphos
Naled
Parathion Methyl
Phorate
Ronnel

Stirophos
Tokuthion
Trichloronate

50—150

46-425
75—125

71—147

50—150

50—150

47—149

49—125

50—150

75—125

43—145

25—125

75—144

33—125

54—125

45—1 30

50—150

75—125

48—125

44—125

49—161

� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30

30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30

40—160

36—135

65—135

61—157

40—160

40—160

37—159

39—135

40—160

65—135

33—155

25—135

65—154

25—135

44—135

35—140

40—160

65—135

38—135

34—135

39—171

� 50
� 50
� 50
� 50
� 50
� 50
� 50
� 50
� 50
� 50
� so
� 50
� 50
� 50
� 50
� 50
� 50
� so
� 50
� 50
� 50

Surrogates:
Tributyl Phosphate
Triphenyl Phosphate

67-136
65-134

� 30
� 30

67-136
65-134

� 50
� 50

NAS FORT WORTh JAB QAPP FOR RD/RA AND LTM1LTO PROGRAMS DA.&Fr
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Method SW815OB is a GC method for determining selected chlorinated acid herbicides. The
esters are hydrolyzed and extraneous organic material is removed by a solvent wash. After
acidification, the acids are extracted with solvent and converted to esthers. The esters are
determined by GC employing an electron capture detector. The results are reported as the
acid equivalents. Any compounds identified tentatively in the primary analysis are
confirmed on a second GC column. PQLs for herbicides are presented in Table 7.2.11-1. The
calibration, QC, corrective action, and data flagging requirements are given in
Tables 7.2.11-2 and 7.2.11-3.

TABLE 7.2.11-1

PQLs for Method SW81 50B

Water Soil

Parameter/Method Analyte PQL Unit PQL Unit

Chlorinated Phenoxy Acid 2,4-D 12.0 jig/L 0.8 mg/kg
Herbicides 2,4-DB 9.0 j.ig/L 0.6 mg/kg
SW815OB (W, S) 2,4,5-T

2,4,5-TP
Dalapon
Dicamba
Dichioroprop
Dinoseb
MCPA
MCPP

2.0
1.7
60.0
2.7
6.5
0.7

2,500.0
1,900.0

ig/L
j.ig/L
pg/L
pg/L
pg/L
jig/L
jig/L
ig/L

0.1
0.1
4.0
0.2
0.5
0.05
170.0
130.0

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

TABLE 7.2.11-2

QC Acceptance Criteria for Method SW81 50B

Method Analyte

Accuracy
Water
(% A)

Precision
Water

(% RPD)

Accuracy
Soil

(% A)

Precision
Soil

(% RPD)

SW815OB 2,4-D
2,4-DB
2,4,5-T
2,4,5-TP
Dalapon
Dicamba
Dichloroprop
Dinoseb
MCPA
MCPP

65—125

65—1 25

71—125

75-425
70—125

59—125

63—125

72—125

64—125

75—125

�30
� 30
� 30
� 30
� 30
� 30
� 30
�30
�30
�30

55—135

55—135

61-435
65—135

60—1 35

49—1 35

53-135
62—135

54—135

65—135

�50
s 50
� 50
� 50
� 50
� 50

50
�50
�50
�50

Surrogate:
2,4-Dichiorophenviacetic acid 61-136 � 30 51-146 � 50
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7.2.12 Method SW81 51-Chlorinated Herbicides

303106
SEC11ON 7.0

VERSION 1.0

19 AUGUST, 1996

PAGE 7-45

Method SW8151 is a capillary GC method for determining selected chlorinated acid
herbicides and related compounds. Samples are extracted then esterified. The esters are
determined by GC employing an electron capture detector. Any compounds identified
tentatively in the primary analysis are confirmed on a second GC column. PQLs for
herbicides are presented in Table 7.2.12-1. The calibration, QC, corrective action, and data
flagging requirements are given in Tables 7.2.12-2 and 7.2.12-3.

TABLE 7.2.12-1

PQLs for Method SW8151

Water Soil

Parameter/Method Analyte PQL Unit PQL Unit

Chlorinated Phenoxy Acid 2,4-D 20.0 pg/L 0.01 mg/kg
Herbicides 2,4-DB 80.0 pg/L 10.0 mg/kg
SW8151 (W, S) 2,4,5-T

2,4,5-TP
Dalapon
Dicamba

Dichioroprop
Dinoseb
MCPA
MCPP

0.80
0.75
13.0
0.81
2.6
1.9

0.56
0.9

pg/L
pg/L
ig/L
ig/L
pg/L
.ig/L
iig/L
}.ig/L

0.5
0.3
0.01
0.5
2.0
2.7
6.6
4.3

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

TABLE 7.2.12-2

QC Accer,tance Criteria for Method SW8151

Method Analyte

Accuracy
Water
(% R)

Precision
Water

(% RPD)

Accuracy
Soil

(% R)

Precision
Soil

(% RPD)
5W8151 2,4-D

2,4-DB
2,4,5-T
2,4,5-TP
Dalapon
Dicamba

Dichloroprop
Dinoseb
MCPA
MCPP

65—125

65—125

71—125

75—125

70—125

59—125

63—125

72—125

64—125

75—125

� 30
� 30
� 30
� 30
� 30
� 30
� 30
�30
�30
�30

55—135

55—135

61—135

65—135

60—135

49—135

53—135

62—135

54—135

65—135

� 50
� 50
� 50
� 50
� 50
� 50
� 50
�50
�50
�50

Surrogate:
2,4-Dichiorophenylacetic acid 61-136 � 30 51-146 � 50
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7.2.13 Method SW8240B-VoIatiIe Organics

Volatile (or purgeable) organics in water and soil samples are analyzed using method
SW8240B. This method uses a GC/mass spectrometry technique. Volatile compounds are
introduced into the CC by purge and trap (SW5O3OA). An inert gas is bubbled through the
water samples (or a soil-water slurry for soil samples) to transfer the purgeable organic
compounds from the liquid to vapor phase. Soil samples with higher contaminant levels are
extracted before purging. The vapor is then swept through a sorbent trap where the
purgeable organics are trapped. The trap is backflushed and heated to desorb the purgeable
organics onto a capillary CC column where they are separated and then detected with a
mass spectrometer. The analytes detected and PQLs for this method are listed in
Table 7.2.13-1.

Calibration—The mass spectrometer is tuned daily to give an acceptable spectrum for
bromofluorobenzene (BFB). The tuning acceptance criteria are given in the following list as
an ion abundance for each specified mass:

• 50-15 percent to 40 percent of mass 95
• 75-30 percent to 60 percent of mass 95
• 95-base peak, 100 percent relative abundance
• 96-5 percent to 9 percent of mass 95
• 173-0 percent to less than 2 percent of mass 174
• 174-greater than 50 percent of mass 95
• 175-5 percent to 9 percent of mass 174
• 176-greater than 95 percent, but less than 101 percent of mass 174
• 177-5 percent to 9 percent of mass 176

The IS method is used for quantitation of analytes of interest. For quantitation, RFs are
calculated from the base ion peak of a specific IS that is added to each calibration standard,
blank, QC sample, and sample. The calibration, QC, corrective action, and data flagging
requirements are given in Tables 7.2-13-2 and 7.2.13-3.

TABLE 7.2.13-1

POLs for Method SW8240B

Water Soil

ParameterIMethod Analyte P01 Unit POL Unit

1,1,1-TCA 5.0VOCs
SW5O3OA /SW8240B

(W, S)

mg/kg
1,1 ,2,2-Tetrachloroethane 5.0 mg/kg
1,1,2-TCA 5.0 mg/kg
1,1-DCA 5.0 mg/kg
1,1-DCE 5.0 mg/kg
1,2,3-Trichloropropane 5.0 mg/kg
1,2-DCA 5.0 mg/kg
1,2-Dichloropropane 5.0 mg/kg
2-Butanone 100.0 mg/kg
2-Chioroethyl Vinyl Ether 10.0 mg/kg
2-Hexanone 50.0 mg/kg
4-Methyl-2-Pentanone 50.0 mg/kg
Acetone 100.0 mg/kg
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pg/L
iig/L

pg/L
.ig/ L
j.ig/L
pg/L
pg/L
pg/ L
pg/L
pg/L
pg/L

0.005
0.005
0.005
0.005
0.005
0.05

0.005
0.005
0.1
0.01
0.05
0.05
0.1
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TABLE 7.2.13-1

PQLs for Method SW8240B

Water Soil

Parameter/Method Analyte PQL Unit PQL Unit

Benzene
Bromodichioromethane
Bromoform
Bromomethane
Carbon Disulfide
Carbon Tetrachioride
Chlorobenzene
Chioroethane
Chloroform
Chloromethane
Cis-1,2-DCE
Cis-1,3-Dichloropropene
Dibromochioromethane
Ethylbenzene
Methylene Chloride
Styrene
TCE

Tetrachioroethylene
Toluene
Trans-1,2-DCE
Trans-1,3-Dichloropropene
Vinyl Acetate
Vinyl Chloride
Xylenes (total all isomers)

5.0
5.0
5.0
10.0
5.0
5.0
5.0
10.0
5.0
10.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
50.0
10.0
5.0

pg/L 0.005

j.tg/L 0.005

pg/L 0.005

pg/L 0.01

pg/L 0.005

ig/L 0.005
pg/L 0.005

pg/L 0.01

pg/L 0.005

pg/L 0.01

pg/L 0.005

pg/L 0.005

jiglL 0.005

pg/L 0.005
j.ig/L 0.005

pg/L 0.005

ig/L 0.005

pg/L 0.005
pg/L 0.005

pg/L 0.005

pg/L 0.005

pg/L 0.05

pg/L 0.01

ig/L 0.005

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

TABLE 7.2.13-2

QC Acceptance Criteria for Method SW8240B

Accu racy
Water

Precision
Water

Accuracy
Soil

Precision
Soil

Method Analyte (% R) (% RPD) (% R) (% RPD)
SW8240B 1,1,1-TCA 68—135 � 20 58—145 � 30

1,1,2-TCA 70—141 � 20 60—151 � 30
1,1-DCA 62—141 � 20 52—151 � 30
1,1-DCE 54—128 � 20 44—138 � 30
1,2-DCA 68—135 � 20 58—145 � 30
Benzene 51—139 �20 41—149 �30
Chlorobenzene 59—140 � 20 49—150 � 30
Cis-1,2-DCE 70-131 � 20 60-141 � 30
Ethylbenzene 59—140 � 20 49—150 � 30
Methylene Chloride 55—126 � 20 45—136 � 30
TCE 67—137 �20 57—147 �30
Tetrachloroethylene 67—131 � 20 57—141 � 30
Toluene 61—137 �20 51—147 �30
Trans-1,2-DCE 61-138 � 20 51-148 � 30
Vinyl Chloride 31-125 � 20 25-135 � 30
Xylenes, Total 68—133 � 20 58—143 � 30
Surrogates:
Toluene-D8 88—110 88—110
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QC Acceptance Criteria for Method SW8240B'

Accuracy Precision Accuracy Precision
Water Water Soil Soil

Method Analyte (% R) (% RPD) (% R) (% RPD)
4-Bromofluorobenzene
1,2-DCA-D4

86—115

79—118
86—115
79—118

This list of compounds was reduced to include those likely to be associated with site-specific conditions. If
necessary the list should be expanded to include other compounds depending on project-specific needs.
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7;2.14 Method SW8260A-Volatile Organics

Volatile (or purgeable) orgarücs in water and soil samples are analyzed using method
SW8260A. This method uses a capillary column GC/mass spectrometry technique. Volatile
compounds are introduced into the GC by purge and trap (SW5O3OA). An inert gas is
bubbled through the water samples (or a soil-water slurry for soil samples) to transfer the
purgeable organic compounds from the liquid to vapor phase. Soil samples with higher
contaminant levels are extracted using methanol before purging. The vapor is then swept
through a sorbent trap where the purgeable organics are trapped. The trap is backflushed
and heated to desorb the purgeable organics onto a capillary GC column where they are
separated and then detected with a mass spectrometer. The analytes detected and PQLs for
this method are listed in Table 7.2.14-1.

Calibration—The mass spectrometer is tuned daily to give an acceptable spectrum for BFB.
The tuning acceptance criteria are given in the following list as an ion abundance for each
specified mass:

• 50-15 percent to 40 percent of mass 95
• 75-30 percent to 60 percent of mass 95
• 95-base peak, 100 percent relative abundance
• 96-5 percent to 9 percent of mass 95
• 173-less than 2 percent of mass 174
• 174-greater than 50 percent of mass 95
• 175-5 percent to 9 percent of mass 174
• 176-greater than 95 percent, but less than 101 percent of mass 174
• 177-5 percent to 9 percent of mass 176

The IS method is used for quantitation of analytes of interest. For quantitation, RFs are
calculated from the base ion peak of a specific IS added to each calibration standard, blank,
QC sample, and sample. The calibration, QC, corrective action, and data flagging
requirements are given in Tables 7.2.14-2 and 7.2.14-3.

TABLE 7.2.14-1

PQLs for Method SW8260A

Water Soil

Parameter/Method Analyte POL Unit POL Unit

VOCs 1,1,1,2-Tetrachioroethane 0.5 j.ig/L 0.003 mg/kg
SW5O3OA/SW8260A 1,1,1-TCA 0.8 pgIL 0.004 mg/kg
(W, S) 1,1,2,2-Tetrachloroethane 0.4 pg/L 0.002 mg/kg

1,1,2-TCA 1.0 pg/L 0.005 mg/kg
1,1-DCA 0.4 j.ig/L 0.002 mg/kg
1,1-DCE 1.2 iag/L 0.006 mg/kg
1,1-Dichloropropene 1.0 pg/L 0.005 mg/kg
1,2,3-Trichlorobenzene 0.3 ig/L 0.002 mg/kg
1,2,3-Trichioropropane 3.2 jig/L 0.02 mg/kg
1,2,4-Trichlorobenzene 0.4 pg/L 0.002 mg/kg
1,2,4-Trimethylbenzene 1.3 pg/L 0.007 mg/kg
1,2-DCA 0.6 pg/L 0.003 mg/kg
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TABLE 7.2.14-1
303115

PQLs for Method SW8260A

Water Soil

ParameterlMethod Analyte PQL Unit POL Unit

1,2-DCB 0.3 pg/L 0.002 mg/kg
1,2-Dibromo-3-chloropropane 2.6 pg/L 0.01 mg/kg
1,2-Dichloropropane 0.4 pg/L 0.002 mg/kg
1,2-EDB 0.6 pg/L 0.003 mg/kg
1,3,5-Trimethylbenzene 0.5 pg/L 0.003 mg/kg
1,3-DCB 1.2 pg/L 0.006 mg/kg
1,3-Dichioropropane 0.4 pg/L 0.002 mg/kg
1,4-DCB 0.3 ig/L 0.002 mg/kg
1-Chiorohexane 0.5 pg/L 0.003 mg/kg
2,2-Dichioropropane 3.5 pg/L 0.02 mg/kg
2-Chlorotoluene 0.4 j.ig/L 0.002 mg/kg
4-Chlorotoluene 0.6 pg/L 0.003 mg/kg
Ben.zene 0.4 pg/L 0.002 mg/kg
Bromobenzene 0.3 pg/L 0.002 mg/kg
Bromochioromethane 0.4 ig/L 0.002 mg/kg
Bromodichloromethane 0.8 pg/L 0.004 mg/kg
Bromoform 1.2 pg/L 0.006 mg/kg
Bromomethane 1.1 pg/L 0.005 mg/kg
Carbon tetrachioride 2.1 pg/L 0.01 mg/kg
Chloroben.zene 0.4 pg/L 0.002 mg/kg
Chloroethane 1.0 pg/L 0.005 mg/kg
Chloroform 0.3 j.ig/L 0.002 mg/kg
Chioromethane 1.3 pg/L 0.007 mg/kg
Cis-1,2-DCE 1.2 ig/L 0.006 mg/kg
Cis-1,3-Dichloropropene 1.0 .ig/L 0.005 mg/kg
Dibromochioromethane 0.5 pg/L 0.003 mg/kg
Dibromomethane 2.4 pg/L 0.01 mg/kg
Dichlorodifluoromethane 1.0 .ig/L 0.005 mg/kg
Ethylbenzene 0.6 jag/L 0.003 mg/kg
Hexachlorobutadiene 1.1 .xg/L 0.005 mg/kg
Isopropylbenzene 0.5 j.ig/L 0.008 mg/kg
m-Xylene 0.5 pg/L 0.003 mg/kg
Methylene chloride 0.3 jig/L 0.002 mg/kg
n-Butylbenzene 1.1 ig/L 0.005 mg/kg
n-Propylberizene 0.4 pg/L 0.002 mg/kg
Naphthalene 0.4 ig/L 0.002 mg/kg
o-Xylene 1.1 pg/L 0.005 mg/kg
p-lsopropyltoluene 1.2 pg/L 0.006 mg/kg
p-Xylene 1.3 pg/L 0.007 mg/kg
Sec-Butylben.zene 1.3 j.ig/L 0.007 mg/kg
Styrene 0.4 ig/L 0.002 mg/kg
TCE 1.0 .ig/L 0.01 mg/kg
Tert-Butylbenzene 1.4 ig/L 0.007 mg/kg
Tetrachloroethene 1.4 pg/L 0.007 mg/kg
Toluene 1.1 j.ig/L 0.005 mg/kg
Trans-1,2-DCE 0.6 pg/L 0.003 mg/kg
Trans-1,3-Dichloropropene 1.0 j.ig/L 0.005 mg/kg
Trichiorofluoromethane 0.8 pg/L 0.004 mg/kg
Vinyl chloride 1.1 pg/L 0.009 mg/kg
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Method Analyte

Accuracy
Water
(% R)

Precision
Water

(% RPD)

Accuracy
Soil

(% R)

Precision
Soil

(% RPD)

SW8260A 1,1,1-TCA
1,1,2-TCA
1,1-DCA
1,1-DCE
1,2,3-Trichlorobenzene
1,2,4-Trichlorobenzene

75—125

75—127

72—125

75—125

75—137

75—135

� 20
� 20
�20
� 20
� 20
� 20

65—135

65—135

62—135

65—135

65—147

65—145

� 30
� 30
�30
� 30
� 30
� 30

1,2,4-Trimethyl Benzene
1,2-DCB

1,3,5-Tnmethylbenzene
1,3-DCB
1,4-DCB
Benzene
Cis-1,2-DCE

Ethylbenzene
m-Xylene
Methylene chloride
o-Xylene
p-Xylene
TCE
Tetrachloroethene
Toluene
Trans-1,2-DCE
Vinyl Chloride

75-125
75-125
72—112

75-125
75-125
75—125

75-125
75—125

75—125

75—125

75—125

75—125

71—125

71—125

74-125
75-125
46-134

� 20
� 20
� 20
� 20
� 20
� 20
� 20
� 20
� 20
� 20
� 20
� 20
� 20
� 20
� 20
� 20
� 20

65—135

65—135

62—135

65—135

65—135

65—135

65-135
65—135

65—135

65—135

65—135

65—135

61—135

61—135

64—135

65-135
36-144

� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30

Surrogates:
Dibromofluorornethane
Toluene-D8
4-Bromofluorobenzene
1,2-DCA-D4

75—125

75—125

75—125

62—139

65—135

65—135
65—135

52—149

This list of compounds was reduced to include those likely to be associated with site-specific conditions. If
necessary the list should be expanded to include other compounds depending on project-specific needs.
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7.2.15 Method SW8270B-Semivolatile Organics
Semivolatile orgarucs (also known as base/neutral and acid extractables) in water andsoil
samples are analyzed using method SW8270B. This technique determines quantitatively the
concentration of a number of SVOCs. Aqueous samples are prepared using method
SW351OB, solid samples are prepared by method SW3550A. Samples are extracted and both
base/neutral and acid extracts are then concentrated through evaporation. Compounds of
interest are separated and quantified using a capillary column GC/mass spectrometer. The
PQLs are listed in Table 7.2.15-1.

The mass spectrometer is tuned every 12 hours to give an acceptable spectrum for
decafluorotriphenyiphosphine (DFTPP). The tuning acceptance criteria are given in the
following list as an ion abundance for each specified mass:

• 51-30 percent to 60 percent of mass 198
• 68-less than 2 percent of mass 69
• 70-less than 2 percent of mass 69
• 127-40 percent to 60 percent of mass 198
• 197-less than 1 percent of mass 198
• 198-base peak, 100 percent relative abundance
• 199-5 percent to 9 percent of mass 198
• 275-10 percent to 30 percent of mass 198
• 365-greater than 1 percent of mass 198
• 441-present, but less than mass 443
• 442-greater than 40 percent of mass 198
• 443-17 percent to 23 percent of mass 442

The IS method is used for quantitation of analytes of interest. For quantitation, RFs are
calculated from the base ion peak of a specific IS that is added to each calibration standard,
blank, QC sample, and sample. The calibration, QC, corrective action, and data flagging
requirements are given in Tables 7.2.15-2 and 7.2.15-3.

TABLE 7.2.15-1

PQLs for Method SW8270B

Water Soil

Parameter/Method Analyte POL Unit PQL Unit

Semivolatile organics 1,2,4-Trichlorobenzerie 10.0 i.ig/L 0.7 mg/kg
Base/Neutral Extractables 1,2-DCB 10.0 i.ig/L 0.7 mg/kg
SW351OB/SW8270B (W) 1,3-DCB 10.0 j.ig/L 0.7 mg/kg
SW3550A/SW8270B (S) 1,4-DCB 10.0 ig/L 0.7 mg/kg

2,4-DNT 10.0 pg/L 0.7 mg/kg
2,6-DNT 10.0 .ig/L 0.7 mg/kg
2-Chloronaphthalene 10.0 pg/L 0,7 mg/kg
2-Methvlnaphthalene 10.0 pg/L 0.7 mg/kg
2-Nitroaniline 50.0 pg/L 3.3 mg/kg
3-Nitroariiline 50.0 pg/L 3.3 mg/kg
3,3-Dichlorobenzidine 20.0 1g/L 1.3 mg/kg
4-Bromophenyl phenyl ether 10.0 pg/L 0.7 mg/kg
4-Chloroaniline 20.0 j.ig/L 1.3 mg/kg
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Water Soil

Parameter/Method Analyte PQL Unit POL Unit

4-Chiorophenyl phenyl ether 10.0 ig/L 0.7 mg/kg
4-Nitroaniline 50.0 .ig/L 3.3 mg/kg
Acenaphthylene 10.0 iig/L 0.7 mg/kg
Acenapthene 10.0 pg/L 0.7 mg/kg
Anthracene 10.0 pg/L 0.7 mg/kg
Benz (a) anthracene 10.0 i.ig/L 0.7 mg/kg
Benzo (a) pyrene 10_U iig/L 0.7 mg/kg
Benzo (b) fluoranthene 10.0 pg/L 0.7 mg/kg
Benzo (g,h,i) perylene 10.0 pg/L 0.7 mg/kg
Benzyl alcohol 20.0 jig/L 1.3 mg/kg
Bis (2-chioroethoxy) methane 10.0 pg/L 0.7 mg/kg
Bis (2-chiorethyl) ether 10.0 llg/L 0.7 mg/kg
Bis (2-chioroisopropyl) ether 10.0 ).lg/L 0.7 mg/kg
Bis (2-ethyihexyl) phthalate 10.0 iig/L 0.7 mg/kg
Butyl benzylphthalate 10.0 pg/L 0.7 mg/kg
Chryserte 10.0 pg/L 0.7 mg/kg
Di-n-butylphthalate 10.0 jig/L 0.7 mg/kg
Di-n-octylphthalate 10.0 pg/L 0.7 mg/kg
Dibenz (a,h) anthracene 10.0 pg/L 0.7 mg/kg
Dibenzofuran 10.0 pg/L 0.7 mg/kg
Diethyl phthalate 10.0 pg/L 0.7 mg/kg
Dimethly phthalate 10.0 .ig/L 0.7 mg/kg
Fluoranthene 10.0 i.ig/L 0.7 mg/kg
Fluorene 10.0 pg/L 0.7 mg/kg
Hexachlorobenzene 10.0 pg/L 0.7 mg/kg
Hexachiorobutadierte 10.0 pg/L 0.7 mg/kg
Hexachlorocyclopentadiene 10.0 pg/L 0.7 mg/kg
Hexachioroethane 10.0 pg/L 0.7 mg/kg
Indeno (1,2,3-cd) pyrene 10.0 pg/L 0.7 mg/kg
Isophorone 10.0 iig/L 0.7 mg/kg
n-Nitrosodiphenylamine 10.0 !ig/L 0.7 mg/kg
n-Nitrosodi-n-propylamine 10.0 iig/L 0.7 mg/kg
Naphthalene 10.0 pg/L 0.7 mg/kg
Nitrobenzene 10.0 pg/L 0.7 mg/kg
Phenanthrene 10.0 j.ig/L 0.7 mg/kg
Pyrene 10.0 ig/L 0.7 mg/kg
2,4,5-Trichiorophenol 50.0 pg/L 3.3 mg/kg
2,4,6-Trichlorophenol 10.0 pg/L 0.3 mg/kg
2,4-Dichlorophenol 10.0 pg/L 0.3 mg/kg
2,4-Dimethylphenol 10.0 ig/L 0.3 mg/kg
2,4-Dinitrophenol 50.0 pg/L 3.3 mg/kg
2-Chlorophenol 10.0 pg/L 0.3 mg/kg
2-Methyiphenol 10.0 pg/L 0.3 mg/kg
2-Nitrophenol 10.0 pg/L 0.3 mg/kg
4,6-Dinitro-2-methylphenol 50.0 .ig/L 3.3 mg/kg
4-Chloro-3-methylphenol 20.0 pg/L 1.3 mg/kg
4-Methyiphenol 10.0 pg/L 0.3 mg/kg
4-Nitrophenol 50.0 pg/L 1.6 mg/kg
Benzoic acid 50.0 pg/L 1.6 mg/kg



TABLE 7.2.15-1

PQLs for Method SW8270B

SECTiON 7.0

VERSION 1.0

19 AuGusT, 1996

PAGE 7-60

303121

NAS FORT WORTh JAB QAPP FOR RD/RA AND LTM/LTO PROGRAMS

DEN/8369.DOC

DRAFr

Water Soil

Parameter/Method Analyte PQL Unit POL Unit

Pentachlorophenol 50.0 pg/L 3.3 mg/kg
Phenol 10.0 ig/L 0.3 mg/kg

7.2.15-2

QC Acceptance Criteria for Method SW8270B

Accuracy Precision Accuracy Precision
Water Water Soil Soil

Method Analyte (% R) (% RPD) (% R) (% RPD)
SW8270B Acenaphthylene 47—125 � 20 37—135 � 30

Acenaphthene 49—125 � 20 39—135 � 30
Anthracene 45—165 � 20 35—175 � 30
Benz (a) anthracene 51—133 � 20 41—143 � 30
Benzo (a) pyrene 41—125 � 20 31—135 � 30
Benzo (b) fluoranthene 37—125 � 20 27—1 35 <30
Chrysene 55—133 � 20 45—143 � 30
Dibenz (a,h) Anthracene 50—125 � 20 40—135 � 30
Indeno (1,2,3-cd) Pyrene 27—160 � 20 25—170 <30
Naphthalene 50—125 � 20 40—135 <30
Phenanthrene 54—125 � 20 44—135 30
Pyrene 47—136 �20 37—146 �30

Surrogates:
2,4,6-Tribromophenol 25—134 25—144

2-Fluorobiphenyl 43-425 34—135

2-Fluorophenol 25—125 25—135
Nitrobenzerte-D5 32—125 25—135
Phenol-D5 25—125 25—135

Terphenyl-D14 42—126 32—1 36
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7.2.16 Method SW8280-Polychlorinated Dibenzo-p-Dioxins and Polychiorinated
Dibenzofurans

Method SW8280 is used to analyze for polychiorinated dibenzo-p-dioxins (PCDDs) and
polychiorinated dibenzofurans (PCDFs) in water, soil, and waste. This GC/MS method uses
matrix-specific extraction, analyte-specific cleanup, and high-resolution capillary column
GC/low resolution mass spectrometry techniques to separate and identify the analytes of
interest. The sensitivity of the method is dependent on the level of matrix interference.
Selected cleanup methods may be used to reduce or eliminate interferences. Target analytes
include all congener classes, tetra- through octa-dioxins and furans. Achieved detection
limits vary according to matrix and analyte. Because of the extreme toxicity of these
compounds, the analyst must take appropriate precautions during preparation and analysis
to prevent accidental exposure. PQLs are presented in Table 7.2.16-1.

A tetrachlorinated dibenzo-p-dioxin (TCDD) chromatographic test mixture is analyzed
daily to verify that there is at least 25 percent valley resolution between 2,3,7,8 TCDD and
1,2,3,4 TCDD. The calibration, QC, corrective action, and data flagging requirements are
given in Tables 7.2.16-2 and 7.2.16-3.

TABLE 7.2.16-1

PQLs for Method SW8280

Water Soil

Parameter/Method Analyte PQL Unit POL Unit

Dioxins and Furans 2,3,7,8-TCDD
SW8280 (W, S) 2,3,7,8-TCDF

4.4 ng/L
1.0 ng/L

1.7
1.1

pg/kg
pg/kg

TABLE 7.2.16-2

OC Acceptance Criteria for Method SW8280

Accuracy
Water

Method Analyte (% A)

Precision
Water

(% RPD)

Accuracy
Soil

(% A)

Precision
Soil

(% RPD)

SW8280 2,3,7,8-TCDD 50—140

2,3,76,8-TCDF 50—140
� 30
� 30

56—140

50—140

� 50
� 50

Surrogates:
C13-2,3,7,8-TCDF 40—125

C13-2,3,7,8-TCDD 40—125
30—135

30—135

NAS FORT WORTH JRB OAPP FOR RO/RA AND LTM/LTO PROGRAMS

DEN/8369DOC

DRAFT
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7.2.17 Method SW8310—Polynuclear Aromatic Hydrocarbons
Method SW8310 is used to determine the concentration of ppb levels of selected
polynuclear aromatic hydrocarbons (PAHs) in groundwater and soils by HPLC. Aqueous
samples are prepared using method SW351OB, solid samples are prepared by method
SW3550A. Samples are analyzed by direct injection. Detection is by ultraviolet and
fluorescent detectors. PQLs are listed in Table 7.2.17-1. The calibration, QC, corrective
action, and data flagging requirements are given in Tables 7.2.17-2 and 7.2.17-3.

TABLE 7.2.17-1

PQLs for Method SW831 0

Water Soil

Parameter/Method Analyte POL Unit PQL Unit

Polynuclear Aromatic Acenaphthene 18.0 jig/L 1.2 mg/kg
Hydrocarbons Acenaphthylene 23.0 jig/L 1.54 mg/kg
SW351OB/SW8310 (W) Anthracene 6.6 ig/L 0.44 mg/kg
SW3550A/SW8310 (S) Benz (a) anthracene

Benzo (a) pyrene
Benzo (b) fluoranthene
Benzo (g,h,i) perylene
Benzo (k) fluoranthene
Chrysene
Dibenzo (a,h) anthracene
Fluoranthrene
Fluorene
Indeno (1,2,3-c,d) pyrene
Naphthalene
Phenanthrene
Pyrene
Acenaphthalene
Acenaphthene
Anthracene
Benzo (a) Anthracene
Benzo (a) Pyrene
Benzo (b) Huoranthene
Benzo (g,h,i) Perylene
Benzo (k) Fluoranthene
Chrysene
Dibenzo (a,h) Arithracene
Fluoranthene
Fluorene
Indeno (L2,3-c,d) Pyrene
Naphthalene
Phenathrene
Pyrene

0.13
0.23
0.18
0.76
0.17
1.5
0.3
2.1
2.1
0.43
18.0
6.4
2.7

49—125

43—130

54—125

39—135

52—125

31—137

53—125

60—129

59—134

51—125

42—125

53—125

55—125

43—125

52—129

55—125

pg/L
pg/L
pg/L
lig/L
.1g/L
pg/L
pg/L
pg/L
j.ig/L
j.g/L
pg/L
i.ig/L
pg/L
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
� 30
�30

0.009
0.015
0.012
0.05
0.011
0.1
0.02
0.14
0.14
0.03
1.2
0.42
0.18

39—135

33—140

44—135

29—145

42—1 35

25—147

43—135

50—139

49—144

41—1 35

32—135

43—135

45—135

33—135

42—139

45—135

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

� 50
� 50
� 50
� 50

50
� 50
� 50
� 50
� 50
� 50
� 50
� 50
� 50
� 50
� 50
�50

Surrogates:
Terphenyl-D14 25—157 22—167
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Method SW8330 provides HPLC conditions for the detection of ppb levels of certain
explosive residues in a water, soil, and sediment matrix. Prior to using this method,
appropriate sample preparation techniques must be used.

In the low-level, salting-out method with no evaporation, aqueous samples of low
concentration are extracted by a salting-out extraction procedure. An aliquot of the extract
is separated on a C-18 reverse-phase column, determined at 254 nm, and confirmed on a
cyanide reverse-phase column.

In the high-level direct injection method, aqueous samples of higher concentration can be
diluted, filtered, separated on a C-18 reverse-phase column, determined at 254 run, and
confirmed on a cyanide reverse-phase column.

Soil and sediment samples are extracted in an ultrasonic bath and filtered before
chromatography.

PQLs are listed in Table 7.2.18-1. The calibration, QC, corrective action, and data flagging
requirements are given in Tables 7.2.18-2 and 7.2.18-3.

NAS FORT WORTh JRB QAPP FOR AD/RA AND LTM/LTO PROGRAMS

DEN/8369.DOC

DRAFT

TABLE 7.2.18-1

PQLs for Method SW8330

Parameter/Method

Explosive Residues
SW8330

Water Soil

Analyte POL Unit PQL Unit

1,3,5-TNB 7.3 pg/L 0.25 mg/kg
1,3- DNB 4.0 pg/L 0.25 mg/kg
2,4,6- TNT 6.9 pg/L 0.25 mg/kg
2,4-DNT 5.7 pg/L 0.25 mg/kg
2,6-DNT 9.4 pg/L 0.26 mg/kg
HMX 13.0 pg/L 2.2 mg/kg
m-Nitrotoluene 7.9 pg/L 0.25 mg/kg
Methyl-2,4,6-trinitrophenylnitramine 44.0 pg/L 0.65 mg/kg
Nitrobenzene 7.0 pg/L 0.26 mg/kg
o-Nitrotoluene 12.0 pg/L 0.25 mg/kg
p-Nitrotoluene 8.5 pg/L 0.25 mg/kg
RDX 14.0 pg/L 1.0 mg/kg

1,3,5-TNB 75—142 � 30 65—152 � 50
1,3-DNB 75—125 �30 65—135 �50
2,4,6-TNT 75—128 30 65—138 � 50
2,4-DNT 75—125 � 30 65—135 � 50
2,6-DNT 75—129 � 30 65—139 � 50
HMX 74—137 �30 64—147 �50
m-Nitrotoluene 60—134 � 30 50—144 � 50
Methyl-2,4,6-Trinitrophenylnitramine 44—142 � 30 34—152 � SC)

Nitrobenzene 29—134 � 30 25—144 � 50
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3ctt3i
TABLE 7.2.18-1

PQLs for Method SW8330

Water Soil

ParameterlMethod Analyte POL Unit POL Unit

o-Nitrotoluene
p-Nitrotoluene
RDX

75—129

42—150

75—132

� 30
� 30
� 30

65—139

32—160

65—142

� 50
� 50
� 50

Use an analyte and its
Surrogate?:

LCS limit from the method that is not expected to be present in the sample as the surrogate.

NAS FORT WORTh JRS QAPP FOR RD/RA AND LTM/LTO PROGRAMS DRAFT
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O134
7.2.19 Method SW6O1 OA-Trace Elements (Metals) by Inductively Coupled Plasma

Emission Spectroscopy for Water and Soil

Samples are analyzed for trace elements or metals using method SW6O1OA for water and
soils. Analysis for most metals requires digestion of the sample. This digestion is performed
by method SW3005A for water or method SW3O5OA for soil. Foilowing digestion, the trace
elements are determined simultaneously or sequentially using (Inductively Coupled Plasma
Emission Spectroscopy) ICPES. The elements and corresponding PQLs for this method are
listed in Table 7.2.19-1. The calibration, QC, corrective action, and data flagging
requirements are given in Tables 7.2.19-2 and 7.2.19-3.

TABLE 7.2.19-1

PQLs for Method SW6O1 OA

Water Soil

Parameter/Method Analyte POL Unit POL Unit

ICP Screen for Metals Aluminum 0.5 mg/L 50.0 mg/kg
SW3005A/SW6O1OA (W) Antimony 0.4 mg/L 40.0 mg/kg
SW3U5OA/SW6O1OA (S) Arsenic

Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

0.6
0.02
0.003
0.04
0.1

0.07
0.07
0.06
0.07
0.5
0.3
0.02
0.08
0.13
5.0
0.8
0.07
0.3
0.4

0.08
0.02

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

60.0
2.0
0.3
4.0
10.0
7.0
7.0
6.0
7.0
50.0
30.0
2.0
8.0
15.0
500.0
80.0
7.0

30.0
40.0
8.0
2.0

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
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QC AcceDtance Criteria for Method SW6O1 OA

Method Analyte

Accuracy
Water
(% R)

Precision
Water

(% RPD)

Accuracy
Soil

(% R)

Precision
Soil

(% RPD)

SW6O1OA Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

80—120

80—120

80—120

80—120

80—120

80—120

80—120

80—120

80—120

80—120

80—120

80—120

80—120

80—120

80—120

80—120

80—120

80—120

80—120

80—120

80—120

80—120

80—120

� 15
� 15
� 15
� 15
� 15
� 15
� 15
� 15
� 15
�15
� 15
� 15
� 15
� 15
� 15
� 15
� 15
� 15
� 15
� 15
5 15
5 15
515

80—120

80—120

80—120

80—120

80—120

80—120

80—120

80—120

80—120

80—120

80—120

80—120

80—120

80—120

80—120

80—120

80—120

80—120

80—120

80—120

80—120

80—120

80—120

� 25
� 25
� 25
� 25
� 25
� 25
� 25
� 25
� 25
�25
� 25
� 25
� 25
� 25
� 25
� 25
� 25
� 25
� 25
S 25
5 25
5 25
525
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3Oi38
7.2.20 Method SW6020-Trace Elements (Metals) by Inductively Coupled Plasma

Mass Spectroscopy for Water and Soil

Samples are analyzed for trace elements or metals using method SW6020 for water and
soils. Analysis for total (i.e., acid leachable) metals requires digestion of the sample by
method SW3005A for water or method SW3O5OA for soil. Following digestion, the trace
elements are determined simultaneously or sequentially using Inductively Coupled Plasma
Mass Spectroscopy (ICP-MS). The elements and PQLs for this method are listed in
Table 7.2.20-1. The calibration, QC, corrective action, and data flagging requirements are
given in Tables 7.2.20-2 and 7.2.20-3.

TABLE 7.2.20-1

PQLs for Method SW6020

Water Soil

Parameter/Method Analyte PQL Unit PQL Unit

ICP Screen for Metals Aluminum
SW3005A/SW6020 (W) Antimony
SW3O5OA/SW6020 (S) Arsenic

Barium
Beryllium
Cadmium
Chromium
Cobalt
Copper
Lead
Magnesium
Manganese
Nickel
Silver
Thallium
Zinc

0.0004
0.4
0.6

0.02
0.003
0.04
0.07
0.07
0.06
0.5
0.3
0.02
0.15
0.07
0.4
0.02

mg/L 50.0
mg/L 40.0
mg/L 60.0
mg/L 2.0

mg/L 0.3
mg/L 4.0

mg/L 7.0
mg/L 7.0

mg/L 6.0

mg/L 50.0
mg/L 30.0

mg/L 2.0

mg/L 15.0

mg/L 7.0

mg/L 40.0
mg/L 2.0

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

TABLE 7.2.20-2

QC Acceptance Criteria for Method SW6020

Accuracy
Water

Method Analyte (% H)

Precision
Water

(% RPD)

Accuracy
Soil

(% H)

Precision
Soil

(% RPD)

SW6020 Aluminum 80—120 � 15 80—120 � 25
Antimony 80—120 � 15 80—120 � 25
Arsenic 80—120 � 15 80—120 � 25
Barium 80—120 � 15 80—120 � 25
Beryllium 80—120 15 80—120 � 25
Cadmium 80—120 � 15 80—120 � 25
Chromium 80—120 � 15 80—120 � 25
Cobalt 80—120 � 15 80—120 � 25
Copper 80—120 � 15 80—120 � 25
Lead 80—120 � 15 80—120 � 25
Manganese 80—120 � 15 80—120 � 25
Nickel 80—120 � 15 80—120 � 25
Silver 80—120 � 15 80—120 � 25
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QC Acceptance Criteria for Method SW6020

Accuracy Precision Accuracy Precision
Water Water Soil Soil

Method Analyte (% R) (% RPD) (% R) (% RPD)
Thallium
Zinc

80—120

80—120
� 15
� 15

80—120
80—120

� 25
� 25
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7.2.21 Method SW7041 —Graphite Furnace Atomic Absorption (Antimony)

GFAA is used to measure low concentrations of metals in water and soil samples. The
samples are extracted using method SW3005A or SW3O5OA, as appropriate. Discrete
aliquots of sample extract are deposited in a graphite tube furnace in niicroliter amounts.
The graphite tube is heated resistively by an electrical current. The sample solution is dried
and charred to remove sample matrix components and then atomized at temperatures
sufficient to vaporize the antimony. Matrix modification is used to eliminate interference
effects and may also enhance the vaporization efficiency and allow lower detection limits.
PQLs for this analysis are listed in Table 7.2.21-1. The calibration, QC, corrective action, and
data flagging requirements are given in Tables 7.2.21-2 and 7.2.21-3.

TABLE 7.2.21-1

PQLs for Method 7041

Water Soil

Parameter/Method Analyte POL Unit POL Unit

SW3O5OA/SW7041 (W) Antimony 0.005 mg/L 0.5 mg/kg
SW3O5OA /SW7041 (S)

TABLE 7.2.21-2

QC Acceptance Criteria for Method SW7041

Accuracy Precision Accuracy Precision
Water Water Soil Soil

Method Analyte (% R) (% RPD) (% R) (% RPD)

SW7041 Antimony 75—125 � 15 75—125 � 15

NAS FORT WORTH JAB QAPP FOR RD/PA AND LTM/LTO PROGRAMS DRAFT
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7.2.22 Method SW7O6OA—Graphite Furnace Atomic Absorption (Arsenic)

3O345SECTiON

VERSION 1.0

19 AuGUST, 1996

PAGE 7-84

GFAA is used to measure low concentrations of metals in water and soil samples. The
samples are extracted using procedures described in the method or SW3O5OA, as
appropriate. Discrete aliquots of sample extract are deposited in a graphite tube furnace in
microliter amounts. The graphite tube is heated resistively by an electrical current. The
sample solution is dried and charred to remove sample matrix components and then
atomized at temperatures sufficient to vaporize the arsenic. Matrix modification is used to
eliminate interference effects and may also enhance the vaporization efficiency and allow
lower detection limits. PQLs for this analysis are listed in Table 7.2.22-1. The calibration,
QC, corrective action, and data flagging requirements are given in Tables 7.2.22-2
and 7.2.22-3.

TABLE 7.2.22-1

PQLs for Method SW7O6OA

Water Soil

Parameter/Method Analyte PQL Unit PQL Unit

SW7060A (W) Arsenic 0.005 mg/L 0.5 mg/kg
SW3050A/SW7O6OA (S)

TABLE 7.2.22-2

OC Acceptance Criteria for Method SW7O6OA

Accuracy Precision Accuracy Precision
Water Water Soil Soil

Method Analyte (% R) (% RPD) (% R) (% RPD)

SW7O6OA Arsenic 74-120 � 15 74-120 � 15
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SECTiON 7.0

VERSION 1.0
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PAGE 7-87

303148
7.2.23 Method SW71 31 A—Graphite Furnace Atomic Absorption (Cadmium)

GFAA is used to measure low concentrations of metals in water and soil samples. The
samples are extracted using method SW3O2OA or SW3O5OA, as appropriate. Discrete
aliquots of sample extract are deposited in a graphite tube furnace in microliter amounts.
The graphite tube is heated resistively by an electrical current. The sample solution is dried
and charred to remove sample matrix components and then atomized at temperatures
sufficient to vaporize the Cadmium. Matrix modification is used to eliminate interference
effects and may also enhance the vaporization efficiency and allow lower detection limits.
PQLs for this analysis are listed in Table 7.2.23-1. The calibration, QC, corrective action, and
data flagging requirements are given in Tables 7.2.23-2 and 7.2.23-3.

TABLE 7.2.23-1

POLs for Method SW7131A

Water Soil

Parameter/Method Analyte POL Unit PQL Unit

SW3O2OA/SW7131A (W) Cadmium 0.001 mg/L 0.1 mg/kg
SW3O5OA/SW7131A (S)

TABLE 7.2.23-2

QC Acceptance Criteria for Method SW7131A

Accuracy Precision Accuracy Precision
Water Water Soil Soil

Method Analyte (% R) (% RPD) (% R) (% RPD)

SW7131A Cadmium 80-122 � 15 80-122 � 15
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7.2.24 Method SW71 91—Graphite Furnace Atomic Absorption (Chromium)
GFAA is used to measure low concentrations of metals in water and soil samples. The
samples are extracted using method SW3O2OA or SW3O5OA, as appropriate. Discrete
aliquots of sample extract are deposited in a graphite tube furnace in microliter amounts.
The graphite tube is heated resistively by an electrical current. The sample solution is dried
and charred to remove sample matrix components and then atomized at temperatures
sufficient to vaporize the chromium. Matrix modification is used to eliminate interference
effects and may also enhance the vaporization efficiency and allow lower detection limits.
PQLs for this analysis are listed in Table 7.2.24-1. The calibration, QC, corrective action, and
data flagging requirements are given in Tables 7.2.24-2 and 7.2.24-3.

TABLE 7.2.24.1

POLs for Method SW71 91

Water Soil

Parameter/Method Analyte POL Unit PQL Unit

SW3O2OA/SW7191 (W) Chromium 0.005 rng/L 0.5 mg/kg
SW3O5OA/SW7191 (S)

TABLE 7.2.24-2

OC Acceptance Criteria for Method SW7191

Accuracy Precision Accuracy Precision
Water Water Soil Soil

Method Analyte (% A) (% RPD) (% A) (% RPD)

SW7191 Chromium 80-121 � 15 80-121 � 15

NAS FORT WORTh JRB QAPP FOR RD/PA AND LTM/LTO PROGRAMS DRAFr

DEN/8369.DOC
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7.2.25 Method SW71 96-Hexavalent Chromium (Calorimetric)
Dissolved hexavalent chromium, in the absence of interfering amounts of substances such
as molybdenum, vanadium, and mercury, may be determined colorimetricaily. PQLs for
this method are listed in Table 7.2.25-1. The calibration, QC, corrective action, and data
flagging requirements are given in Tables 7.2.25-2 and 7.2.25-3.

TABLE 7.2.25-1

PQLs for Method SW71 96

Water Soil

Parameter/Method Analyte POL Unit POL Unit

SW7196 Hexavalerit Chromium 0.5 mg/L 1.0 mg/kg

TABLE 7.2.25-2

QC Acceptance Criteria for Method SW71 96

Accuracy
Water

Method Analyte (% R)

Precision
Water

(% RPD)

Accuracy
Soil

(% R)

Precision
Soil

(% RPD)

SW7196 Hexavalertt Chromium 86—117 � 15 86—117 � 25

NAS FORT WORTH JRB QAPP FOR RDIRA AND LTM/LTO PROGRAMS

DEN/8369.DOC
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7.2.26 Method SW7421—Graphite Furnace Atomic Absorption (Lead)
GFAA is used to measure low concentrations of metals in water and soil samples. The
samples are extracted using method SW3O2OA or SW3O5OA, as appropriate. Discrete
aliquots of sample extract are deposited in a graphite tube furnace in microliter amounts.
The graphite tube is heated resistively by an electrical current. The sample solution is dried
and charred to remove sample matrix components and then atomized at temperatures
sufficient to vaporize the lead. Matrix modification is used to eliminate interference effects
and may also enhance the vaporization efficiency and allow lower detection limits. PQLs
for this analysis are listed in Table 7.2.26-1. The calibration, QC, corrective action, and data
flagging requirements are given in Tables 7.2.26-2 and 7.2.26-3.

TABLE 7.2.26-1

PQLs for Method SW7421

Water Soil

Parameter/Method Analyte POL Unit PQL Unit

SW3O2OA/SW7421 (W) Lead 0.005 mg/L 0.5 mg/kg
SW3O5OA/SW7421 (S)

7.2.26-2
QC Acceptance Criteria for Method SW7421

Accuracy Precision Accuracy Precision
Water Water Soil Soil

Method Analyte (% A) (% RPD) (% R) (% RPD)

SW7421 Lead 74-124 �15 74-124 �25

NAS FORT WORTh JAB QAPP FOR AD/RA AND LThLTO PROGRAMS DRAFT

DEN/8369.DOC
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7.2.27 Method SW7470A1SW7471 A—Mercury Manual Cold-Vapor Technique

Water and soil samples are analyzed for mercury using methods SW7470A and SW7471A,
respectively. This method is a cold-vapor, flameless atomic absorption (AA) technique
based on the absorption of radiation by mercury vapor. Mercury is reduced to the elemental
state and aerated from solution in a closed system. The mercury vapor passes through a cell
positioned in the light path of an AA spectrophotometer. Mercury concentration is
measured as a function of absorbance. The PQLs for these methods are listed in
Table 7.2.27-1. The calibration, QC, corrective action, and data flagging requirements are
given in Tables 7.2.27-2 and 7.2.27-3.

TABLE 7.2.27-1

PQLs for Method SW7470A/SW7471A

Water Soil

Parameter/Method Analyte POL Unit PQL Unit

SW7470A (W) Mercury 0.001 mg/L 0.1 mg/kg
SW7471A (S)

TABLE 7.2.27-2

QC Acceotance Criteria for Methods SW7470A/SW7471A

Accuracy
Water

Precision
Water

Accuracy
Soil

Precision
Soil

Method Analyte (% R) (% RPD) (% R) (% RPD)

SW7470A/SW7471A Mercury 77—120 � 15 77—120 � 25
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7.2.28 Method SW7740-Graphite Furnace Atomic Absorption (Selenium)
GFAA is used to measure low concentrations of metals in water and soil samples. The
samples are prepared using procedures described in the method or SW3O5OA, as
appropriate. Discrete aliquots of sample extract are deposited in a graphite tube furnace in
microliter amounts. The graphite tube is heated resistively by an electrical current. The
sample solution is dried and charred to remove sample matrix components and then
atomized at temperatures sufficient to vaporize the Selenium. Matrix modification is used
to eliminate interference effects and may also enhance the vaporization efficiency and allow
lower detection limits. PQLs for this analysis are listed in Table 7.2.28-1. The calibration,
QC, corrective action, and data flagging requirements are given in Tables 7.2.28-2 and
7.2.28-3.

TABLE 7.2.28.1

PQLs for Method SW7740

Water Soil

Parameter/Method Analyte POL Unit POL Unit

SW7740 (W) Selenium 0.005 mg/L 0.5 mg/kg
SW3O5OA/SW7740 (5)

TABLE 7.2.28-2

QC Acceptance Criteria for Method SW7740

Accuracy Precision Accuracy Precision
Water Water Soil Soil

Method Analyte (% R) (% RPD) (% R) (% RPD)

SW7740 Selenium 73-122 � 15 73-122 � 25
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7.2.29 Method SW7841 —Graphite Furnace Atomic Absorption (Thallium)

GFAA is used to measure low concentrations of metals in water and soil samples. The
samples are extracted using method SW3O2OA or SW3O5OA, as appropriate. Discrete
aliquots of sample extract are deposited in a graphite tube furnace in microliter amounts.
The graphite tube is heated resistively by an electrical current. The sample solution is dried
and charred to remove sample matrix components and then atomized at temperatures
sufficient to vaporize the thallium. Matrix modification is used to eliminate interference
effects and may also enhance the vaporization efficiency and allow lower detection limits.
PQLs for this analysis are listed in Table 7.2.29-1. The calibration, QC, corrective action, and
data flagging requirements are given in Tables 7.2.29-2 and 7.2.29-3.

TABLE 7.2.29-1

PQLs for Method SW7841

Water Soil

Parameter/Method Analyte PQL Unit PQL Unit

SW3O2OA/SW7841 (W) Thallium 0.001 mg/L 0.1 mg/kg
SW3O5OA/SW7841 (S)

TABLE 7.2.29-2

QC Acceptance Criteria for Method SW7841

Accuracy Precision Accuracy Precision
Water Water Soil Soil

Method Analyte (% R) (% RPD) (% A) (% RPD)

SW7841 Thallium 78-123 � 15 78-123 � 25
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7.2.30 Method SW7911-Graphite Furnace Atomic Absorption (Vanadium)

3O369SECTION .0

VERSION 1.0

19 AUGUST, 1996

PAGE 7-108

GFAA is used to measure low concentrations of metals in water and soil samples. The
samples are extracted using method SW3O2OA or SW3O5OA, as appropriate. Discrete
aliquots of sample extract are deposited in a graphite tube furnace in microliter amounts.
The graphite tube is heated resistively by an electrical current. The sample solution is dried
and charred to remove sample matrix components and then atomized at temperatures
sufficient to vaporize the vanadium. Matrix modification is used to eliminate interference
effects and may also enhance the vaporization efficiency and allow lower detection limits.
PQLs for this analysis are listed in Table 7.2.30-1. The calibration, QC, corrective action, and
data flagging requirements are given in Tables 7.2.30-2 and 7.2.30-3.

TABLE 7.2.30-1

PQLs for Method SW791

Water Soil

Parameter/Method Analyte PQL Unit POL Unit

SW3020A/SW7911 (W) Vanadium 0.004 mg/L 0.4 mg/kg
SW3050A /SW791 1 (S)

TABLE 7.2.30-2

OC Acceptance Criteria for Method SW791 1

Accuracy Precision Accuracy Precision
Water Water Soil Soil

Method Analyte (% R) (% RPD) (% R) (% RPD)

SW7911 Vanadium 78-123 � 15 78-123 � 25
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7.2.31 Method SW9O1 OA/S W901 2-Total Cyanide and Cyanide Amenable to

Chlorination
Water and waste samples are analyzed for total cyanide using method SW9O1OA or
SW9012. These methods are equivalent in principle of analysis; SW9O1OA is a manual
procedure, and SW9012 is an automated procedure.

Both methods are used to determine the concentration of inorganic cyanide in aqueous
wastes and leachates. The methods detect inorganic cyanides that are present as either
sample soluble salts or complex radicals. It is used to determine values for both total
cyanide and cyanide amenable to chlorination. The cyanide is released by refluxing the
sample with a strong acid and catalyst and distillation. Total cyanide in soils is determined
after acidification of the soil and distillation. The cyanide ion in the absorbing solution is
then determined by spectrophotometry for method SW9O1OA and by automated
colorimetry for method SW9012. PQLs for cyanide are listed in Table 7.2.31-1. The
calibration, QC, corrective action, and data flagging requirements are given in
Tables 7.2.31-2 and 7.2.31-3.

TABLE 7.2.31 -1

PQLs for Methods SW9O1ONSW9O12

Water

Parameter/Method Analyte PQL Unit

SW9O1OA/SW9012 Total cyanide 0.02 mg/L

TABLE 7.2.31.2

QC Acceptance Criteria for Methods SW9O1 ONS W901 2

Accuracy Precision
Water Water

Method Analyte (% R) (% RPD)

SW9O1OA Total cyanide 79—114 � 20
SW9012
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7.2.32 Method SW9056—Common Anions 303174
This method addresses the sequential determination of the anions chloride, fluoride,
bromide, nitrate, nitrite, phosphate, and sulfate in the collection solutions from the bomb
combustion of solid waste samples, as well as water samples.

A small volume of combustate collection solution or other water sample is injected into an
ion chromatograph to flush and fill a constant volume sample loop. The sample is then
injected into a stream of eluent.

The sample is pumped through three different ion exchange columns and into a
conductivity detector. The first two columns, a precolumn (guard column) and a separator
column, are packed with a low-capacity, strongly basic anion exchanger. Ions are separated
into discrete bands based on their affinity for the exchange sites of the resin. The last
column is a suppressor column that reduces the anions in the sample to their corresponding
acids. The separated anions in their acid form are measured using an electrical-conductivity
cell. Anions are identified based on their retention times compared to known standards.
Quantitation is accomplished by measuring the peak height or area and comparing it to a
calibration curve generated from known standards.

PQLs are listed in Table 7.2.32-1. The calibration, QC, corrective action, and data flagging
requirements are given in Tables 7.2.32-2 and 7.2.32-3.

TABLE 7.2.32-1

PQLs for Method SW9056

Water Soil

Parameter/Method Analyte PQL Unit POL Unit

Common Anions Bromide
SW9056 Chloride

Fluoride
Nitrate
Nitrite
Phosphate
Sulfate

0.1
0.2
0.2
0.1
0.4
0.1
0.2

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

0.1
0.2
0.2
0.1
0.1
0.1
0.2

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

TABLE 7.2.32-2

QC Acceptance Criteria for Method SW9056

Accuracy
Water

Precision
Water

Accuracy
Soil

Precision
Soil

Method Analyte (% R) (% RPD) (% R) (% RPD)

SW9056 Bromide 86—112 � 20 86—112 � 30
Chloride 91—111 �20 91—111 �30
Fluoride 86—114 �20 86—114 �30
Nitrate 90—110 � 20 90—110 � 30
Nitrite 88—116 �20 88—116 �30
Phosphate 87—110

Sulfate 88-115
�20
� 20

87—110

88—115

�30
� 30
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303178
8O Data Reduction, Review, Verification,

Reporting, Validation, and Recordkeeping

The data reduction, review, reporting, and validation procedures described in this section will
ensure; (1) complete documentation is maintained, (2) transcription and data reduction errors
are minimized, (3) the data are reviewed and documented, and (4) the reported results are
qualified if necessary. Laboratory data reduction and verification procedures are required to
ensure the overall objectives of analysis and reporting meet method and project specifications.

8.1 Data Review, Validation, and Reporting Requirements for
Screening Data

The analysts shall perform a 100 percent review of the screening data. The screening data
methods are identified in Table 6.0-1 of Section 6. All screening data shall be qualified with an S
flag and shall be further qualified if critical calibration and QC requirements are not acceptable.
The calibration, QC requirements, corrective action requirements, and flagging criteria required
are shown in Table 6.2-1 in Section 6. The flagging criteria are applied when acceptance criteria
were not met and corrective action was not successful or corrective action was not performed.
"S" designator flags shall be maintained in the final data qualification. When the data are
reviewed and qualified, the analyst shall apply a final qualifier to any data that has been
affected by multiple qualifiers. This final qualifier shall reflect the most severe qualifier that
was applied to the data. The allowable final data qualifiers for screening data and the hierarchy
of data qualifiers, listed in order of the most severe through the least severe, are SR. SI, SB, and
SLI. Therefore, the allowable final data qualifiers for screening data are SR. SJ, SB, SLI, and S.

The definition of the data qualifiers are shown in Table 8.2-1. A summary of the flagging
conventions of field screening methods is given in Table 6.2-1.

Screening data report packages shall be prepared for all field analyses as described in
Section 8.8. The screening data shall be reported on the AFCEE screening data report forms
(AFCEE Forms S-i through S-3), as illustrated in Section 8.8. The prime contractor's project
manager shall review the entire screening data report package with the field records. The prime
contractor (1) shall determine if the data quality objectives have been met, and (2) shall
calculate the data completeness for the project. These results shall be included in the data
package deliverable.

8.2 Data Review, Validation, and Reporting Requirements for
Definitive Data

In each laboratory analytical section, the analyst performing the tests shall review 100 percent
of the definitive data. After the analyst's review has been completed, 100 percent of the data
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shall be reviewed independently by a senior analyst or by the supervisor of the respective
analytical section using the same criteria.

The definitive data methods are identified in Section 7.2. The calibration, QC requirements,
corrective action requirements, and flagging criteria required for definitive data are shown in
the tables in Section 7.2, and in summary Tables 8.2-2, 8.2-3, and 8.2-4. The flagging criteria are
applied when acceptance criteria were not met and corrective action was not successful or
corrective action was not performed.

Data qualifiers shall be added by the laboratory supervisor of the respective analytical section,
after the first and second level of laboratory data reviews have been performed. Analytical
batch comments shall be added to the first page of the definitive data report packages to
explain any nonconformance or other issues. When data are qualified, the laboratory supervisor
shall apply a final qualifier to any data that have been affected by multiple qualifiers. This final
qualifier shall reflect the most severe qualifier that was applied to the data, i.e., all data will
have only one data qualifying flag associate with it. The allowable final data qualifiers for
definitive data and the hierarchy of data qualifiers, listed in order of the most severe through
the least severe, are R, M, F, J, B, and U. The definitions of the data qualifiers are shown in
Table 8.2-1.

The one exception to these data flagging criteria rules applies to the tentatively identified
compounds (TICs) that are identified only in the CC/MS methods. These TIC numerical results
will always be qualified with one and only one flag for any reason, and that is the "T" flag.

The laboratory QA section shall review 10 percent of the completed data packages, and the
laboratory project manager shall perform a review on all the completed data packages.

The prime contractor's project manager shall review the entire definitive data report package,
and with the field records, apply the final data qualifiers for the definitive data. The laboratory
shall apply data qualifying flags to each environmental field QC sample, e.g., ambient blanks,
equipment blanks, trip blanks, field duplicates, MS samples, and MSD samples. The prime
contractor shall review the field QC samples and field logs, and shall then appropriately flag
any of the associated samples identified with the field QC sample, as explained in Tables 8.2-2,
8.2-3, and 8.2-4. For example, each matrix spike sample would only be qualified by the
laboratory, while the prime contractor would apply the final qualifying flag for a matrix effect
to all samples collected from the same site as the parent sample.

The prime contractor (1) shall determine if the data quality objectives have been met, and (2)
shall calculate the data completeness for the project. These results shall be included in the data
package deliverable as described in Section 8.8.
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TABLE 8.2-1

Data Qualifiers

Qualifier Description

J The analyte was positively identified, the quantitation is an estimation.

U The analyte was analyzed for, but not detected. The associated numerical value is at or below
the MDL.

F The analyte was positively identified but the associated numerical value is below the PaL.

P The data are unusable due to deficiencies in the ability to analyze the sample and meet QC
criteria.

B The analyte was found in an associated blank, as well as in the sample.

M A matrix effect was present.

S To be applied to all field screening data.

T Tentatively identified compound (using GC/MS)
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8.3 Quafity Assurance Reports
The laboratory QA staff shall issue QA reports to the laboratory management, laboratory
supervisors and task leaders. These reports shall describe the results of QC measurements,
performance audits, and systems audits, and confirmation sample comparisons performed for
each sampling and analysis task. Quality problems associated with performance of methods,
completeness of data, comparability of data including field and confirmatory data, and data
storage shall be documented with the corrective actions that have been taken to correct the
deficiencies identified.

8.4 IRPIMS Electronic Data Reports

The prime contractor shall provide an electronic deliverable report in the Installation
Restoration Program Information Management System (IRPIMS) format as specified by the
SOW for the project.

IRPIMS is a data management system designed to accommodate all types of data collected for
IRP projects. Specific codes and data forms have been developed to allow consistent and
efficient input of information to the system. The database information shall be provided by the
prime contractor via ASCII files in specified IRPIMS format on 3.5" floppy diskettes. The
information transferred shall include all required technical data such as site information; well
characteristics; and hydrogeologic, geologic, physical, and chemical analysis results. Electronic
data reporting formats and requirements are given in the most current version of the IRPIMS
Data Loading Handbook.

8.5 Archiving
Hardcopy and electronic data shall be archived in project files and on electronic archive tapes
for the duration of the project or a minimum of five years, whichever is longer.

8.6 Project Data Flow and Transfer

The data flow from the laboratory and field to the project staff and data users shall be
sufficiently documented to ensure the data are properly tracked, reviewed, and validated for
use.

8.7 Recordkeeping
The laboratory shall maintain electronic and hardcopy records sufficient to recreate each
analytical event conducted pursuant to the SOW. The minimum records the laboratory shall
keep include the following: (1) COC forms, (2) initial and continuing calibration records
including standards preparation traceable to the original material and lot number, (3)
instrument tuning records (as applicable), (4) method blank results, (5) IS results, (6) surrogate
spiking records and results (as applicable), (7) spike and spike duplicate records and results, (8)
laboratory records, (9) raw data, including instrument printouts, bench work sheets, and/or

NAS FORT WORTH JAB GAFF FOR AD/RA AND LTM/LTO PROGRAMS DRAFT

DEN/8370.DOC
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chromatograms with compound identification and quantitation reports, (10) corrective action
reports, (11) other method and project required QC samples and results, and (12)
laboratory-specific written SOPs for each analytical method and QA/QC function in place at
the time of analysis of project samples.

8.8 Hardcopy Data Reports for Screening and Definitive Data
The hardcopy data reports shall conform to the formats identified in this section.

A screening data report package shall consist of the following AFCEE forms: S-i, S-2, and S-3.

A definitive data inorganic report package shall consist of the following AFCEE forms: I-i, 1-2,
1-3, 1-4, 1-5, 1-6, 1-7, 1-8 and 1-9.

A definitive data organic report package shall consist of the following AFCEE forms: 0-1,0-2,
0-3, 0-4, 0-5, 0-6, 0-7, 0-8, 0-9 and 0-10.

Exceptions to these report forms are as follows: for mercury analysis, form I-3A will be
substituted for form 1-3 in the inorganic report package; for cyanide analysis, form I-3B will be
substituted for form 1-3 in the inorganic report package; for CC/MS analyses, form 0-5A will
be added to the organic report package.

NAS FORT WORTH JAB QAPP FOR RD/RA AND LTM/LTO PROGRAMS DRAFT
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Instructions for Completing AFCEE Report Forms

The following instructions shall be used in completing the AFCEE report forms for screening
and definitive data. The bold lettering identifies the fields on the AFCEE report form.

All Inorganic and Organic Forms

Analytical Method: enter the method name (e.g., SW6O1OA, SW8270B)

AABNo. : enter the unique AFCEE analytical batch number (see Section 4.4 for a definition of a
batch)

Lab Name: enter the laboratory name (e.g., Garland Labs, Inc.)

Contract No. : enter the Air Force contract number and delivery order number under which the
analytical work is being performed (e.g., F21625-94-D-8005 / 0001)

Comments: any comments

Form I-i

Base/Command: enter the base name and the Air Force command (e.g., Banks AFB/
SPACECOM)

Prime Contractor: enter the name of the prime contractor (e.g., RDS, mc)

Field Sample ID: enter the unique identifying number given to the field sample (includes MS,
MSD, field duplicate and field blanks)

Lab Sample ID: enter the unique identifying number given to the sample by the laboratory that
corresponds to the Field Sample ID

Form 1-2

Field Sample ID: enter the unique identifying number given to the field sample (includes MS,
MSD, field duplicate and field blanks)

Lab Sample ID: enter the unique identifying number given to the sample by the laboratory that
corresponds to the Field Sample ID

Matrix: enter the sample matrix (e.g., water, soil)

% Solids: enter the % solids

Dilution: enter the dilution (if applicable) (e.g., 1:5)

Date Received/Extracted/Analyzed: enter the appropriate dates in the format DD-MMM-YY
(e.g., 3 Jun 96)

Concentration Units: enter the appropriate units (i.e., .tg/L or mg/kg)

MDL: enter the laboratory derived method detection limit
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PQL: enter the project practical quantitation limit as stated in the QAPP or approved variance
for each analyte

Concentration: enter the result

Qualifier: enter the qualifier flag (see QAPP Sections 7 and 8)

Form 1-3

Instrument ID: enter the instrument identifier (e.g., the serial number or other identifying
number/name)

Date of Calibration: enter the appropriate date in the format DD-MMM-YY(e.g., 3 June 96)

RF Blank, RF1, RF2, RF3: enter the response factor corresponding to the standard with the
same number: RE Blank is the response factor for the blank

Std 1, Std2, Std3: enter the concentration of the standard

r: enter the correlation coefficient

Q: enter a "k" for all corresponding correlation coefficients that were not acceptable as per
QAPP Section 7

Form I-3A (Mercury analyses only) and I-3B (cyanide analyses only)

Instrument ID: enter the instrument identifier (e.g., the serial number or other identifying
number/name)

Date of Calibration: enter the appropriate date in the format DD-MMM-YY(e.g., 3 June 96)

RF Blank, RF1, RF2, RF3, RF4, RF5, RF6: enter the response factor corresponding to the
standard with the same number: RE Blank is the response factor for the blank

Std 1, Std 2, Std 3, Std 4, Std 5, Std 6: enter the concentration of the standard

r: enter the correlation coefficient

Q: enter a "k" for all corresponding correlation coefficients that were not acceptable as per
QAPP Section 7

Form 1-4

Instrument ID: enter the instrument identifier (e.g., the serial number or other identifying
number/name)

Date of Calibration: enter the appropriate date in the format DD-MMM-YY (e.g., 3 June 96)

Highest Std ID: enter the unique identifier for the highest standard such that the standard
could be traced back to its source material (the same ID number will be found in the run
sequence log, e.g., HS960603)

2nd Source ID: enter the unique identifier for the 2nd source standard such that the standard
could he traced back to its source material (the same ID number will be found in the run
sequence log, e.g., 2S960603)
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CCV No. 1 ID: enter the unique identification number for the first CCV such that the CCV
could be traced back to its source material (the same ID number will be found in the run
sequence log, e.g., CCV960603-1)

CCV No. 2 ID: enter the unique identification number for the second CCV such that the CCV
could be traced back to its source material (the same ID number will be found in the run
sequence log, e.g., CCV960603-2)

Expected, Expected 1: enter the expected result (i.e., the concentration of the calibration
material)

Found, Found 1, Found 2: enter the measured result

%D: enter the percent difference between the expected and found

Q: enter a "i" for all %Ds that were not acceptable as per QAPP Section 7

Form 1-5

Units: enter the appropriate units (i.e., p.g/L or mg/kg)

Calibration Blank ID: enter the identification number for the calibration blank (the same ID
number will be found in the run sequence log, e.g., CB960603)

Method Blank ID: enter the identification number for the method blank (the same ID number
will be found in the run sequence log, e.g., MB960603)

CCB No. 1 ID: enter the identification number for the first CCB (the same ID number will be
found in the run sequence log, e.g., CCB960603-1)

CCB No. 2 ID: enter the identification number for the second CCB (the same ID number will be
found in the run sequence log, e.g., CCB960603-2)

CCB No. 1 ID: enter the identification number for the third CCB (the same ID number will be
found in the run sequence log, e.g., CCB960603-3)

Calibration Blank: enter the result for the calibration blank

Continuing Calibration Blank 1: enter the result for the continuing calibration blank 1

Continuing Calibration Blank 2: enter the result for the continuing calibration blank 2

Continuing Calibration Blank 3: enter the result for the continuing calibration blank 3

Method Blank: enter the result for the method blank

PQL: enter the project practical quantitation limit as stated in the QAPP or approved variance
for each analyte

Q: enter a "k" for all calibration and method blank analytes that were not acceptable as per
QAPP Section 7
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Form 1-6
LCS ID: enter the unique identification number for the laboratory control sample such that the
LCS could be traced back to its source material (the same ID number will be found in the run
sequence log e.g., LCS960603)

Units: enter the appropriate units (i.e., jig/L or mg/kg)

Expected: enter the expected result (i.e., the concentration of the calibration material)

Found: enter the measured result

%R: enter the percent difference between the expected and found

Control Limits: enter the control limits required to be met (see QAPP Section 7)

Q: enter a "k" for all %Rs that were not acceptable as per QAP? Section 7

Form 1-7

Parent Field Sample ID: enter the field sample ID of the parent sample (the sample spiked for
the MS and MSD)

Units: enter the appropriate units (i.e., pg/L or mg/kg)

% Solids: enter the % solids

MS ID: enter the unique identification number for the matrix spike such that the MS could be
traced back to the source material used for spiking (the same ID number will be found in the
run sequence log e.g., MS960603)

MSD ID: enter the unique identification number for the matrix spike duplicate such that the
MSD could be traced back to the source material used for spiking (the same ID number will be
found in the run sequence log e.g., MSD960603)

Parent Sample Result: enter the result of the parent sample

Spike Added: enter the amount of spike added to the parent sample

Spike Sample Result: enter the result of the MS

%R: enter the percent recovery

Duplicate Spike Sample Result: enter the result of the MSD

%RPD: enter the relative percent difference between the spike (MS) and spike duplicate (MSD)

Control Limits: enter the control limits required to be met (see QAPP Section 7)

Q: enter the qualifier flag as needed (see QAPP Sections 7 and 8)

Form 1-8

Field Sample ID: enter the unique identifying number given to the field sample (includes MS,
MSD, field duplicate and field blanks)
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Date Collected: enter the date the sample was taken in the field in the format DD-MMM-YY
(e.g., 6 Jun 96)

Date Received: enter the date the sample was received at the laboratory in the format
DD-MMM-YY (e.g., 6 Jun 96)

Date Analyzed: enter the date the sample was analyzed by the laboratory in the format
DD-MMM-YY (e.g., 6 Jun 96)

Max. Holding Time: enter the maximum allowable holding time in days (see QAPP Section 5)

Time Held: enter the time in days elapsed between the date collected and the date analyzed

Q: enter a "k" for all holding times that were greater than the maximum allowable holding time
as per QAPP Section 5

Form 1-9

Instrument ID: enter the instrument identifier (e.g., the serial number or other identifying
number/name)

Field Sample ID/Std ID/Blank IDIQC Sample ID: enter the unique identifying number of
each sample (environmental sample, standard, blank, LCS, MS, MSD, etc.) in the sequence they
were analyzed

Date Analysis Started: enter the date the sample analysis was started in the format
DD-MMM-YY (e.g., 6 Jun 96)

Time Analysis Started: enter the time the sample analysis was started in 24 hour format
(e.g., 0900, 2130)

Date Analysis Completed: enter the date the sample analysis was completed in the format
DD-MMM-YY (e.g., 6 Jun 96)

Time Analysis Completed: enter the time the sample analysis was completed in 24 hour format
(e.g., 0900, 2130)

Form 0-1

Base/Command: enter the base name and the Air Force command (e.g., Banks AFB/
SPACECOM)

Prime Contractor: enter the name of the prime contractor (e.g., RDS, mc)

Field Sample ID: enter the unique identifying number given to the field sample (includes MS,
MSD, field duplicate and field blanks)

Lab Sample ID: enter the unique identifying number given to the sample by the laboratory that
corresponds to the Field Sample ID
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Form 0-2

Field Sample ID: enter the unique identifying number given to the field sample (includes MS.
MSD, field duplicate and field blanks)

Lab Sample ID: enter the unique identifying number given to the sample by the laboratory that
corresponds to the Field Sample ID

Matrix: enter the sample matrix (e.g., water, soil)

% Solids: enter the % solids

Dilution: enter the dilution (if applicable) (e.g., 1:5)

Date Received/Extracted/Analyzed: enter the appropriate dates in the format DD-MMM-YY
(e.g., 3 Jun 96)

Concentration Units: enter the appropriate units (i.e., tg/L or mg/kg)

MDL: enter the laboratory derived method detection limit

PQL: enter the project practical quantitation limit as stated in the QAPP or approved variance
for each analyte

Concentration: enter the result

Qualifier: enter the qualifier flag as needed (see QAPP Sections 7)

Form 0-3

Instrument ID: enter the instrument identifier (e.g., the serial number or other identifying
number / name)

Compound: enter BFB or DFTPP as appropriate

Injection Date/Time: enter the date (in the format DD-MMM-YY) and time (in 24 hour format)
of the performance check

Mass: enter the mass of the ion used for tuning (see QAPP Section 7)

Ion Abundance Criteria: enter the criteria for the specific mass (see QAPP Section 7)

% Relative Abundance: enter the percent relative abundance as the result of the tune

Q: enter a "k" for all % relative abundance results that were not acceptable as per QAPP
Section 7

Field Sample ID/Std ID/Blank ID/QC Sample ID: enter the unique identifying number of
each sample (environmental sample, standard, blank, LCS, MS, MSD, etc.)

Date Analyzed: enter the date the sample was analyzed by the laboratory in the format
DD-MMM-YY (e.g., 3 June 96)

Time Analyzed: enter the time the sample was analyzed by the laboratory in 24 hour format
(e.g., 0900, 2130)
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Form 0-4

Instrument ID: enter the instrument identifier (e.g., the serial number or other identifying
number/name)

Date of Calibration: enter the appropriate date in the format DD-MMM-YY (e.g., 3 June 96)

Calibration ID: enter the unique identifier for the specific calibration event

RF Blank, RF1, RF2, RF3, RF4, RF5: enter the response factor corresponding to the standard
with the same number. RF Blank is the response factor for the blank

Std 1, Std 2, Std 3, Std 4, Std 5: enter the concentration of the standard

%RSD: enter the percent relative standard deviation

Q: enter a "k" for all % RSDs that were not acceptable as per QAPP Section 7

Form 0-5

Instrument ID: enter the instrument identifier (e.g., the serial number or other identifying
number/name)

Date of Calibration: enter the appropriate date in the format DD-MMM-YY (e.g., 3 June 96)

2nd Source ID: enter the unique identifier for the 2nd source standard such that the standard
could be traced back to its source material (the same ID number will be found in the run
sequence log, e.g., 2S960603)

CCV No. 1 ID: enter the unique identification number for the first CCV such that the CCV
could be traced back to its source material (the same ID number will be found in the run
sequence log, e.g., CCV960603-1)

CCV No. 2 ID: enter the unique identification number for the second CCV such that the second
CCV could be traced back to its source material (the same ID number will be found in the run
sequence log, e.g., CCV960603-2)

Expected, Expected 1: enter the expected result (i.e., the concentration of the calibration
material)

Found, Found 1, Found 2: enter the measured result

%D: enter the percent difference between the expected and found

Q: enter a "k" for all % Ds that were not acceptable as per QAPP Section 7

Form 0-5A

Instrument ID: enter the instrument identifier (e.g., the serial number or other identifying
number/name)

Date of Calibration: enter the appropriate date in the format DD-MMM-YY (e.g., 3 June 96)
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SPCC No. 1 ID: enter the unique identification number for the SPCC associated with the initial
multipoint calibration such that the SPCC could be traced back to its source material (the same
ID number wili be found in the run sequence log, e.g., SPCC960603-1)

SPCC No. 2 ID: enter the unique identification number for the SPCC associated with the daily
calibration such that the SPCC could be traced back to its source material (the same ID number
will be found in the run sequence log, e.g., SPCC960603-2)

SPCC No.2 ID: enter the unique identification number for the SPCC run after 12 hours of
operation such that the SPCC could be traced back to its source material (the same ID number
will be found in the run sequence log, e.g., SPCC960603-3)

CCC No. 2 ID: enter the unique identification number for the CCC associated with the daily
calibration such that the CCC could be traced back to its source material (the same ID number
will be found in the run sequence log, e.g., CCC960603-2)

CCC No. 2 ID: enter the unique identification number for the CCC run after 12 hours of
operation such that the CCC could be traced back to its source material (the same ID
number will be found in the run sequence log, e.g., CCC960603-3)

RF: enter the response factor

Mm RF: enter the minimum acceptable response factor (see QAPP Section 7)

Expected: enter the expected result (i.e., the concentration of the calibration material)

Found: enter the measured result

%D: enter the percent difference between the expected and found

Q: enter a "k" for (1) any % Ds that were not acceptable or (2) any RFs not meeting minimum
acceptable requirements as per QAPP Section 7

Form 0-6

Units: enter the appropriate units (i.e., j.ig/L or mg/kg)

Method Blank ID: enter the unique identification number for the method blank (the same ID
number will be found in the run sequence log, e.g., MB960603)

Analyte: enter the name of the analyte (use the same name as used in the tables in Section 7 of
the QAPP)

Method Blank: enter the result for the method blank

PQL: enter the project practical quantitation limit as stated in this QAPP or approved variance
for each analyte

Q: enter a "k" for all method blank analyte results that were not acceptable as per QAPP
Section 7
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Form 0-7

LCS ID: enter the unique identification number for the laboratory control sample such that the
LCS could be traced back to its source material (the same ID number will be found in the run
sequence log, e.g., LCS960603)

Units: enter the appropriate units (i.e., j.tg/L or mg/kg)

Analyte: enter the name of the analyte (use the same name as used in the tables in Section 7 of
the QAPP)

Expected: enter the expected result (i.e., the concentration of the calibration material)

Found: enter the measured result

%R: enter the percent recovery

Control Limits: enter the control limits required to be met (see QAPP Section 7)

Q: enter a "k" for all % Rs that were not acceptable as per QAPP Section 7

Form 0-8

Parent Field Sample ID: enter the field sample ID of the parent sample (the sample spiked for
the MS and MSD)

Units: enter the appropriate units (i.e., p.tg/L or mg/kg)

% Solids: enter the % solids

MS ID: enter the unique identification number for the matrix spike such that the MS could be
traced back to the source material used for spiking (the same ID number will be found in the
run sequence log, e.g., MS960603)

MSD ID: enter the identification number for the matrix spike duplicate such that the MSD
could be traced back to the source material used for spiking (the same ID number will be found
in the run sequence log, e.g., MSD960603)

Parent Sample Result: enter the result of the parent sample

Spike Added: enter the amount of spike added to the parent sample

Spike Sample Result: enter the result of the MS

%R: enter the percent recovery

Duplicate Spike Sample Result: enter the result of the MSD

%RPD: enter the relative percent difference between the spike (MS) and spike duplicate (MSD)

Control Limits: enter the control limits required to be met (see QAPP Section 7)

Q: enter the qualifier flag as needed (see QAPP Sections 7)
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Form 0-9

Field Sample ID: enter the unique identifying number given to the field sample (includes MS,
MSD, field duplicate and field blanks)

Date Collected: enter the date the sample was taken in the field in the format DD-MMM-YY
(e.g., 3 Jun 96)

Date Received: enter the date the sample was received at the laboratory in the format
DD-MMM-YY (e.g., 3 Jun 96)

Date Extracted: enter the date the sample was extracted by the laboratory in the format
DD-MMM-YY (e.g., 3 Jun 96)

Max. Holding Time E: enter the maximum allowable holding time in days until the sample is
extracted (see QAPP Section 5)

Time Held Ext.: enter the time in days elapsed between the date collected and the date
extracted

Date Analyzed: enter the date the sample was analyzed by the laboratory in the format
DD-MMM-YY (e.g., 3 Jun 96)

Max. Holding Time A: enter the maximum allowable holding time in days until the sample is
analyzed (see QAPP Section 5)

Time Held Anal.: enter the time in days elapsed between the date collected and the date
analyzed

Q: enter a "k" for all holding times (Max. Holding Time E, or Max. Holding Time A, or Time
Held Anal.) that were greater than the maximum holding time that were not acceptable as per
QAPP Section 5

Form 0-10

Instrument 1D: enter the instrument identifier (e.g., the serial number or other identifying
number/name)

Field Sample ID/Std IDfBlank ID/QC Sample ID: enter the unique identifying number of
each sample (environmental sample, standard, blank, LCS, MS, MSD, etc.) in the sequence they
were analyzed

Date Analysis Started: enter the date the sample analysis was started in the format
DD-MMM-YY (e.g., 3 Jun 96)

Time Analysis Started: enter the time the sample analysis was started in 24 hour format (e.g.,
0900, 2130)

Date Analysis Completed: enter the date the sample analysis was completed in the format
DD-MMM-YY (e.g., 3 Jun 96)

Time Analysis Completed: enter the time the sample analysis was completed in 24 hour format
(e.g., 0900, 2130)
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Form S-i

Base/Command: enter the base name and the Air Force command (e.g., Banks AFB/
SPACECOM)

Prime Contractor: enter the name of the prime contractor (e.g., RDS, mc)

Field Sample ID: enter the unique identifying number given to the field sample (includes MS,
MSD, field duplicate and field blanks)

Form S-2

Field Sample ID: enter the unique identifying number given to the field sample (includes MS,
MSD, field duplicate and field blanks)

Matrix: enter the sample matrix (e.g., water, soil)

Date Analyzed: enter the appropriate dates in the format DD-MMM-YY (e.g., 3 Jun 96)

Concentration Units: enter the appropriate units (i.e., tg/L or mg/kg)

MDL: enter the laboratory derived method detection limit

PQL: enter the project practical quantitation limit as stated in the QAPP or approved variance
for each analyte

Concentration: enter the result

Qualifier: enter the qualifier needed (see QAPP Sections 7 and 8)

Form S-3

Units: enter the appropriate units (i.e., .ig/L or mg/kg)

Sample Result: enter the result of the sample

Duplicate Sample Result: enter the result of the duplicate sample

%D or %RPD: enter the percent or difference relative percent difference between the sample
and duplicate

Acceptance Criteria: enter the acceptance criteria required to be met (see QAPP Section 6)

Q: enter a "k" for all % Ds or % RPDs that were not acceptable as per QAPP Section 6

MDL Form

Analyte: enter the name of the analyte (use the same name as used in the tables in Section 7 of
the QAPP)

Amt. Spiked: enter the amount of spike added to the parent sample

Replicate 1,2,3,4,5,6,7: enter the result of the replicate

Std. Dev.: enter the standard deviation of the seven replicates
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MDL: enter the calculated MDL

Chain-Of-Custody Form

COCNo. : enter a unique number for each chain-of-custody form

Ship to: enter the laboratory name and address

Carrier: enter the name of the transporter (e.g., FedEx) or handcarried

AirbiliNo. : enter the airbill number or transporter tracking number (if applicable)

Project Name: enter the project name (e.g., Banks AFB RI/FS)

Sampler Name: enter the name of the person collecting the samples

Sampler Signature: signature of the person collecting the samples

Send Results to: enter the name and address of the prime contractor

Field Sample ID: enter the unique identifying number given to the field sample (includes MS,
MSD, field duplicate and field blanks)

Date: enter the year and date the sample was collected in the format M/D (e.g., 6/3)

Time: enter the time the sample was collected in 24 hour format (e.g., 0900)

Matrix: enter the sample matrix (e.g., water, soil)

Pres: enter the preservative used (e.g., HNO3) or "none"

Filtered/Unfilt.: enter "F" if the sample was filtered or "U" if the sample was not filtered

No. of Containers: enter the number of containers associated with the sample

MS/MSD: enter "X" if the sample is designated the MD/MSD

Analyses Requested: enter the method name of the analysis requested (e.g., SW6O1OA)

Comments: enter comments

Sample Condition Upon Receipt at Laboratory: enter any problems with the condition of any
sample(s)

Cooler Temperature: enter the internal temperature of the cooler, in°C, upon opening

Special Instructions/Comments: enter any special instructions or comments

Released by: (SIC): enter the signature of the person releasing custody of the samples

Company Name: enter the company name employing the person releasing/ receiving custody

Received by: (SIC): enter the signature of the person receiving custody of the samples

Date: enter the date in the format M/D/YY (e.g., 6/3/96) when the samples were released/
received
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Time: enter the time in 24 hour format (e.g., 0900) when the samples were released/received
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AFCEE
INORGANIC ANALYSES DATA PACKAGE

Analytical Method: AAB No. __________________
Lab Name: __________________________ Contract No. _______________________
Base/Command: __________________ Prime Contractor: ____________________________________

Field Sample ID Lab Sample ID

Comments:

I certify this data package is in compliance with the terms and conditions of the contract, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this hardcopy data package
and in the computer-readable data submitted on diskette has been authorized by the Laboratory Manager or the
Managers designee, as verified by the following signature.

Signature: _______________________________ Name: ____________________________________

Date: _________________________________ Title: ______________________________________

AFCEE FORM I-i
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INORGANIC ANALYSES DATA SHEET 2

RESULTS

Analytical Method: ________________AAB No. __________________
Lab Name: ______________________________ Contract No. ____________________________
Field Sample ID: __________________Lab Sample ID: __________________ Matrix: _________
% Solids: _________ Dilution: _________
Date Received: ________________Date extracted: _________________ Date Analyzed:
Concentration Units (.ig/L or mg/kg dry weight):

Comments:

O32O6SECTION 8 0

VERSION 1.0

19 AuGUST, 1996

PAGE 8-29

NAS FORT WORTH JAB QAPP FOR AD/RA AND LTMILTO PROGRAMS

DEN/8370.DOC

AFCEE FORM 1-2 Page of ____

DRAFt

Analyte MDL PQL Concentration Qualifier



AFCEE
INORGANIC ANALYSES DATA SHEET 3
INITIAL MULTIPOINT CALIBRATION
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Analytical Method:
Lab Name: _______
Instrument ID:

- AAB No.: _______________
______ Contract No.: ______________
Date of Calibration: ________________
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AFCEE
INORGANIC ANALYSES DATA SHEET 3

MERCURY INITIAL MULTIPOINT CALIBRATION

O32O8
SECTiON 8.0

VERSION 1.0

19 AUGUST, 1996

PAGE 8-31

Analytical Method:
Lab Name: _______
Instrument ID:

.AABNo.: _______________
______ Contract No. ______________
Date of Calibration: ________________

Analyte RF Std RF Std RF Std RF Std RF Std RF r Q
Blank 1 1 2 2 3 3 4 4 5 5

Mercury

r = conelation coefficient

Comments:

AFCEE FORM I-3A
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Analytical Method:
Lab Name: _____
Instrument ID: —

- AAB No.: _________________
______ Contract No.: _____________
Date of Calibration: ________________
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CALIBRATION VERIFICATION
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Analytical Method: _________________AAB No. __________________
Lab Name: __________________________ Contract No.: _______________________
Base/Command: __________________ Prime Contractor: ___________________________________

Field Sample ID Lab Sample ID

Comments:

I certify this data package is in compliance with the terms and conditions of the contract, both technically and for
completeness, for other than the conditions detailed above. Release of the data contained in this hardcopy data package
and in the computer-readable data submitted on diskette has been authorized by the Laboratory Manager or the
Manager's designee, as verified by the following signature.

Signature: _______________________________ Name: ____________________________________

Date: _________________________________ Title: ______________________________________
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9.0 Systems and Performance Audits, O3233
Performance Evaluation Programs,

Magnetic Tape Audits, and Training

Technical systems and performance audits shall be performed as independent assessments
of sample collection and analysis procedures. Audit results will be used to evaluate the
ability of an analytical contractor to: (1) produce data that fulfill the objectives established
for the program, (2) comply with the QC criteria, and (3) identify any areas requiring
corrective action. The systems audit is a qualitative review of the overall sampling or
measurement system, while the performance audit is a quantitative assessment of a
measurement system. Full data validation is also a quantitative check of the analytical
process, where all documentation and calculations are evaluated and verified. Data
validation is discussed in Section 8.

9.1 Project Audits

9.1.1 State/Federal Project Audits
Audits by various state and federal agencies are commonly conducted for the laboratories
that will analyze project samples. Audit reports from these agencies shall be reviewed by
the prime contractor to determine whether data produced by the analytical contractor shall
fulfill the objectives of the program.

Audit findings shall be transmitted to the prime contractor and to AFCEE. The prime
contractor shall review the audit findings and provide a written report to AFCEE. This
report shall include the recommended corrective actions or procedures to correct the
deficiencies identified during the state/federal audits(s). The audit results and discussion
shall be incorporated into the QA report for each sampling effort.

9.1.2 Technical Systems Audits
A technical systems audit is an onsite, qualitative review of the sampling or analytical
system to ensure that the activity is being performed in compliance with the SAP
specifications. Sampling and field procedures, and the analytical laboratories shall be
audited by the prime contractor at the beginning of the field work. In addition, a laboratory
systems audit shall be performed by AFCEE if previous audit reports indicate that
corrective actions are outstanding, a recent audit has not been conducted, or quality
concerns have arisen based upon the use of that laboratory for other projects. The
laboratory systems audit results will be used to review laboratory operation and ensure the
technical procedures and documentation are in place and operating to provide data that
fulfill the project objectives and to ensure outstanding corrective actions have been
addressed.

NAS FORT WORTH JAB QAPP FOR RDIRA AND LTM/LTO PROGRAMS DRAFT

DEN/8371 .DOC
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Critical items for a laboratory or field systems audit include: (1) sample custody procedures,
(2) calibration procedures and documentation, (3) completeness of data forms, notebooks,
and other reporting requirements, (4) data review and validation procedures, (5) data
storage, filing, and record keeping procedures, (6) QC procedures, tolerances, and
documentation, (7) operating conditions of facilities and equipment, (8) documentation of
training and maintenance activities, (9) systems and operations overview, and (10) security
of laboratory automated systems.

Critical items for a sampling systems audit include: (1) calibration procedures and
documentation for field equipment, (2) documentation in field logbooks and sampling data
sheets, (3) organization and minimization of potential contamination sources while in the
field, (4) proper sample collection, storage, and transportation procedures, and (5)
compliance with established COC and transfer procedures.

After each onsite audit, a debriefing session will be held for all participants to discuss the
preliminary audit results. The auditor will then complete the audit evaluation and submit
an audit report including observations of the deficiencies and the necessary
recommendations for corrective actions. Compliance with the specifications presented in
the SAP will be noted and noncompliance or deviations shall be addressed in writing by the
prime contractor to AFCEE with corrective actions and a time frame for implementation of
the corrective actions. Follow-up audits will be performed prior to completion of the project
to ensure corrective actions have been taken.

9.1.3 Project-Specific Performance Evaluation Audits
Performance audits quantitatively assess the data produced by a measurement system. A
performance audit involves submitting project-specific performance evaluation (PE)
samples for analysis for each analytical method used in the project. The prime contractor
shall submit project-specific PE samples once per quarter per project. The project-specific PE
samples are selected to reflect the expected range of concentrations for the sampling
program. The performance audit answers questions about whether the measurement
system is operating within control limits and whether the data produced meet the analytical
QA specifications.

The project-specific PE samples are made to look as similar to field samples as possible and
are submitted as part of a field sample shipment so that the laboratory is unable to
distinguish between them and project samples. This approach ensures unbiased sample
analysis and reporting by the laboratory.

The critical elements for review of PE results include: (1) correct identification and
quantitation of the PE sample analytes, within project specifications, (2) accurate and
complete reporting of the results, and (3) measurement system operation within established
control limits for precision and accuracy.

The concentrations reported for the PE samples shall be compared to the known or expected
concentrations spiked in the samples. The percent recovery shall be calculated and the
results assessed according to the accuracy criteria for the LCS presented in Section 7. If the
accuracy criteria are not met, the cause of the discrepancy shall be investigated and a
second PE sample shall be submitted. The prime contractor shall notify the project staff,
AFCEE, and agencies of the situation at the earliest possible time and the prime contractor

NAS FORT WORTh JRB OAPP FOR RO/RA AND LTMJLTO PROGRAMS DFr
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shall keep AFCEE up to date regarding corrective actions and subsequent PE sample
results.

9.1.4 Magnetic Tape Audits

Magnetic tape audits involve the examination of the electronic media used in the analytical
laboratory and by the prime contractor to collect, analyze, report, and store data. These
audits are used to assess the authenticity of the data generated, and assess the
implementation of good automated laboratory practices. AFCEE shall perform magnetic
tape audits of the laboratories or of the prime contractors when warranted by project PE
results, onsite audit results, or by other state/federal investigations.

9.1.5 Performance Evaluation Sample Programs
All laboratories shall participate in the U.S. EPA PE Water Supply and Water Pollution
Studies programs or equivalent programs for state certifications. Satisfactory performance
in these nonproject-specific PE programs also demonstrate proficiency in methods used to
analyze AFCEE samples. The laboratory shall document the corrective actions to
unacceptable PE results to demonstrate resolution of the problems.

9.2 Training
Training shall be provided to all project personnel to ensure compliance with the health and
safety plan and technical competence in performing the work effort. Documentation of this
training shall be maintained in the records of the contracted organizations.

HAS FORT WORTH JAB QAPP FOR RD/RA AND LTM/LTO PROGRAMS DRAFT
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3O.-32
10.0 Preventive Maintenance

A preventive maintenance program shall be in place to promote the timely and effective
completion of a measurement effort. The preventive maintenance program is designed to
minimize the downtime of crucial sampling and/or analytical equipment due to unexpected
component failure. In implementing this program, efforts are focused in three primary areas: (1)
establishment of maintenance responsibilities, (2) establishment of maintenance schedules for
major and/or critical instrumentation and apparatus, and (3) establishment of an adequate
inventory of critical spare parts and equipment.

10.1 Maintenance Responsibilities
Maintenance responsibilities for equipment and instruments are assumed by the respective
facility managers. The managers then establish maintenance procedures and schedules for each
major equipment item. This responsibility may be delegated to laboratory personnel, although the
managers retain responsibility for ensuring adherence to the prescribed protocols.

10.2 Maintenance Schedules

The effectiveness of any maintenance program depends to a large extent on adherence to specific
maintenance schedules for each major equipment item. Other maintenance activities are
conducted as needed. Manufacturers' recommendations provide the primary basis for the
established maintenance schedules, and manufacturers' service contracts provide primary
maintenance for many major instruments (e.g., GC/mass spectrometry instruments, AA
spectrometers, and analytical balances).

10.3 Spare Parts

Along with a schedule for maintenance activities, an adequate inventory of spare parts is required
to minimize equipment downtime. The inventory includes those parts (and supplies) that are
subject to frequent failure, have limited useful lifetimes, or cannot be obtained in a timely
manner should failure occur.

Field sampling task leaders and the respective laboratory managers are responsible for
maintaining an adequate inventory of spare parts. In addition to spare parts and supply
inventories, the contractor shall maintain an in-house source of backup equipment and
instrumentation.

10.4 Maintenance Records

Maintenance and repair of major field and laboratory equipment shall be recorded in field or
laboratory logbooks. These records shall document the serial numbers of the equipment, the

NAS PORT WORTH JRB QAPP FOR RDIRA AND LTM/LTO PROGRAMS DFr
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person performing the maintenance or repairs, the date of the repair, the procedures used during
the repair, and proof of successful repair prior to the use of the equipment.
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11.0 Corrective Action

Requirements and procedures for documenting the need for corrective actions are described in
this section.

11.1 Corrective Action Report
Problems requiring corrective action in the laboratory are documented by the use of a
corrective action report. The QA coordinator or any other laboratory member can initiate the
corrective action request in the event QC results exceed acceptability limits, or upon
identification of some other laboratory problem. Corrective actions can include reanalysis of the
sample or samples affected, resampling and analysis, or a change in procedures, depending
upon the severity of the problem.

11.2 Corrective Action System
A system for issuing, tracking, and documenting completion of formal Recommendations for
Corrective Action (RCA) exists for addressing significant and systematic problems.
Recommendations for corrective actions are issued only by a member of the QA group, or a
designee in a specific QA role. Each RCA addresses a specific problem or deficiency, usually
identified during QA audits of laboratory or project operations. An RCA requires a written
response from the party to whom the RCA was issued. A summary of unresolved RCAs is
included in the monthly QA report to management. The report lists all RCAs that have been
issued, the manager responsible for the work area, and the current status of each RCA. An RCA
requires verification by the QA group that the corrective action has been implemented before
the RCA is considered to be resolved. In the event there is no response to an RCA within 30
days, or if the proposed corrective action is disputed, the recommendation and/or conflict is
pursued to successively higher management levels until the issue is resolved.

NAS FORT WORTH JPB QAPP FOR RD/PA AND LTM/LTO PROGRAMS
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303242
12.0 Quality Assurance Reports to Management

At a minimum, the QA coordinator shall prepare a summary report quarterly of the status of
the project, of QA/QC problems, corrective actions taken, and unresolved RCAs with
recommended solutions for management. The report shall also include results from all PE
samples, audit findings, and periodic data quality assessments. This report shall be available
for review by AFCEE auditors upon request.
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IRPIMS Data Loading Handbook, most current version.

Handbook for the Installation Restoration Program (IRP) Remedial Investigations and Feasibility
Studies (RJ/FS), September, 1993.

U.S. EPA Contract Laboratory Program National Functional Guidelines for Inorganic Data
Review, U.S. EPA, Office of Solid Waste and Emergency Response, Washington, DC,
Publication 9240.1-05-01, EPA-540/R-94-013, PB94-963502, February 1994.

U.S. EPA Contract Laboratory Program National Functional Guidelines for Organic Data
Review, U.S. EPA, Office of Solid Waste and Emergency Response, Washington, DC,
Publication 9240.1-05, EPA-540/R-94-012, PB94-963501, February 1994.

NAS FORT WORTH JRB QAPP FOR RO/RA AND LTM/LTO PROGRAMS DRAFT

DEN/8382.DOC



O324

FINAL PAGE

ADMINISTRATIVE RECORD

FINAL PAGE



O3246

FINAL PAGE

ADMINISTRATIVE RECORD

FINAL PAGE


