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SAMPLING AND ANALYSIS PLAN (SAP)
DISCLAIMER NOTICE

This Sampling and Analysis Plan has been prepared for the United
States Air Force by Law Environmental, Inc. for the purpose of
aiding in the implementation of a final remedial action plan under
the Air Force Installation Restoration Program (IRP). As the
report relates to actual or possible releases of potentially
hazardous substances, its release prior to an Air Force final
decision on remedial action may be in the public’s interest. The
limited objectives of this plan and the ongoing nature of the IRP,
along with the evolving knowledge of site conditions and chemical
effects on the environment and health, must be considered when
evaluating this report, since subsequent facts may become known
which may make this plan premature or inaccurate. Acceptance of
this sampling and analysis work plan in performance of the contract
under which it is prepared does not mean that the Air Force adopts
the conclusions, recommendations or other views expressed herein,
which are those of the contractor only and do not necessarily
reflect the official position of the United States Air Force.

Copies of this plan may be purchased from:

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

Defense Technical Information Center
Cameron Station
Alexandria, VA 22304-6145

Non-government agencies may purchase copies of this document from:

National Technical Information Service (NTIS)
5285 Port Royal Road
Springfield, VA 22161
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PURPOSE OF DOCUMENT

This Sampling and Analysis Plan (SAP) is for use for the Remedial
Investigation/Feasibility Study (RI/FS) activities at Carswell Air
Force Base (Carswell AFB). Procedures outlined in this plan are
designed to describe the collection of geologic data, hydrologic
data, environmental samples, laboratory analysis of those samples
for potential contaminants, evaluation of the analytical results
and field measurements, with respect to quality control data and
the interpretation and analysis of QA/QC reviewed data. The plan
will be effective after final approval.

The success of Carswell AFB’sS Installation Restoration Program
depends on team effort and total dedication from parties involved.
Therefore, efforts will be focused on achieving and maintaining
compliance with this Sampling and Analysis Plan and pertinent
regulations.

The point of contact for this investigation is as follows:

Mr. Chris Hobbins

Technical Project Manager (TPM)
AFCEE/ESB

Building 624W

Brooks AFB, Texas 78235-5000

DSN: 240-9001 COMM: (800) 821-4528

3517-0111.03



SAMPLING AND ANALYSIS PLAN (SAP)
PREFACE

Law Environmental, Inc. (Law) was contracted by the U.S. Air Force
Center for Environmental Excellence (AFCEE) to perform a Remedial
Investigation/Feasibility Study (RI/FS) at two sites at Carswell
AFB, Texas. The two sites to be investigated include: Unnamed
Stream (SD-13) and POL Tank Farm (ST-14). The primary objectives
of this field investigation are to: 1) investigate the extent of
soil and ground water contamination at each site; 2) assess the
overall environmental status of the sites; and 3) evaluate the
appropriate remedial action for contaminated sites. These
objectives will be achieved through the use of the following
methods of investigation: geophysical and geochemical surveys;
soil and ground water samples for field screening and laboratory
analysis; and surface water and sediment samples for laboratory
analysis.

The SAP outlines the field activities, collection, and laboratory
analytical procedures required for the RI/FS at Carswell AFB.

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

The QAPP consists of detailed information on defining and assuring
that the Data Quality Objectives (DQOs) are achieved. DQOs are
considered through various project tasks, including writing of
plans, field work, and laboratory analysis. The QAPP delineates
the procedures necessary to achieve DQO goals.

The FSP describes field tasks necessary for implementing the

project objectives. Field tasks are described in detail to ensure
that the DQOs are achieved during field activities.

3517-0111.03
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Mr. John O’Brien is the Project Manager for the RI/FS. Members of
the field investigation team will be selected prior to commencement
of field activities.

The QAPP was prepared by Ms. Darice Kurtzer and reviewed by Mr.
Jerry Preston and Dr. Winifred Curley. The FSP was prepared by Mr.
Jim Beaver and Ms. Darice Kurtzer and reviewed by Ms. Queenie
Mungin-Davis and Dr. Winifred Curley.

The support and assistance of Mr. Chris Hobbins (AFCEE) and
personnel at Carswell AFB are greatly appreciated.

John F. O’Brien Winifred H. Curley, Ph.D.
Project Manager Principal

Louis S. Karably, P.E.
Program Manager

3517-0111.03
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1.0 QUALITY ASSURANCE PROJECT PLAN e

1.1 INTRODUCTION

This Remedial Investigation/Feasibility Study (RI/FS) Quality
Assurance Project Plan (QAPP) is provided in support of the United
States Air Force (USAF) Installation Restoration Program (IRP) for
2 sites located at Carswell Air Force Base (Carswell AFB), Texas.
This investigation will adhere to those procedures specified by the
Air Force Center for Environmental Excellence (AFCEE) in the
Handbook to Support the Installation Restoration Program (IRP)
Statements of Work: Volume I - Remedial Investigation/Feagibility
Studies (RI/FS) (AFCEE, 1991).

1.1.1 The U.S. Air Force Installation Restoration Program

The objective of the Air Force IRP is to assess past hazardous
waste disposal and spill sites at Air Force installations and to
develop remedial actions consistent with the National Contingency
Plan (NCP) for those sites which present a threat to human health
and welfare or the environment. This objective is achieved through
a staged RI/FS process, vultimately from which are obtained
conclusions and recommendations regarding remedial measures. This
RI/FS is designed to determine the presence and lateral and
vertical extent of contamination at the 2 investigative sites.
Additional information regarding the Air Force IRP is discussed in
Section 1.0 of the Work Plan.

1.1.2 Purpose and Scope

The Sampling and Analysis Plan (SAP) describes those procedures
necessary to perform a quality controlled sampling effort during

3517-0111.03 1-1
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the execution of the project’s scope of work. The activities
addressed by the SAP include:

Installation of monitoring wells;
- . Soil borings;
Acquisition of ground-water, surface and subsurface soil,
_ surface water and sediment samples;
Decontamination of equipment;
Calibration of field instruments;
Aquifer (slug) testing;
Maintenance of laboratory and field QA/QC;
Geophysical survey;
Chemical analysis;
- . Preventative maintenance;
Data quality assessment;
— . Corrective action;
Quality control (QC) checks;
Quality assurance (QA) audits and reports.

Specific quality control requirements are specified in Appendix A.

- 1.2 PROJECT DESCRIPTION

Carswell AFB is located in northeastern Texas, in Tarrant County,
six miles west of downtown Fort Worth, as shown in Figure 1-1.
This RI/FS for Carswell AFB will investigate the 2 sites listed

below:
- . Unnamed Stream (SD-13)
POL Tank Farm (ST-14)
Detailed site maps are presented in Section 2.1. The RI/FS for

each site 1is designed to evaluate the presence and extent of

3517-0111.03 1-2
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contamination. The following sections present the project
background, scope and objectives. Site figures are presented in
Section 2.1.

1.2.1 Project Background

The 2 sites included under this RI/FS Investigation were identified
as possibly contaminated sites through the efforts of the
Installation Restoration Program Phase I Records Search Report
(CH2M Hill, 1984). Information from that report is supplemented by
information from the literature and from the general findings of
studies conducted by the Radian Corporation (Radian, 1986, 1991).

1.2.1.1 POL Tank Farm Site (ST-14) - The POL Tank Farm is located
in the east area of Carswell AFB, west of and adjacent to Knight'’s
Lake Road and north of Hobby Shop Road (Figure 2-1). The Fuel
Loading Area is east of Knight’s Lake Road.

Three above-ground POL storage tanks currently are in place at this
site and an additional three tanks have been removed from the site.
Leaking underground POL lines are suspected to have released fuel
products into the soil and ground water at and downgradient from
the POL Tank Farm during the early 1960s. The leaking lines were
reportedly located and replaced and no further fuel releases were
documented after 1965. Previous studies (Radian, 1986, 1991) have
found evidence of contamination by organic compounds, including
ethylbenzene, benzene, chlorobenzene and total xylenes. Lead and
chromium in excess of Maximum Containment Levels (MCLs) were also

detected in the ground water at this site.

1.2.1.2 Unnamed Stream Site SD-13 - The Unnamed ‘Stream and
Abandoned Gas Station are located near the eastern boundary of the

base, east of Rogner Drive and north of Farmer’s Branch. This site

3517-0111.03 1-3
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consists of two locations, the paved area around the Abandoned Gas
Station and the intermittent stream flowing from an oil/water
separator to Farmer’s Branch (Figure 2-2).

The Abandoned Gas Station area may contain one or more USTs that
may have leaked petroleum products. The Unnamed Stream flows from
the oil/water separator that is the terminus of a french drain
system installed in 1965 to recover fuel leaking from either the
Abandoned Gas Station USTs or the POL Tank Farm. Previous studies
(Radian, 1986, 1991) detected low levels of organic contamination
in the ground water at this site. Surface water samples
contaminated with lead and arsenic in excess of MCLs were collected

from the Unnamed Stream downstream from the oil/water separator.

1.2.2 Project Scope and Objectives

The following sections describe the site-specific scope and
objectives. The objectives described below will be accomplished
through the collection of geological data, hydrogeological data,
and collection of environmental samples; the laboratory analysis of
these samples for potential contaminants; the evaluation of the
analytical results and field measurements with respect to quality
control data; and the interpretation and analysis of valid data.

The data generated by this project must be of sufficient quality
and quantity to meet the overall project objective, which is to
improve site characterizations that would ultimately lead to
remediation of the sites. The purpose of this RI/FS at Carswell
AFB is to collect assessment data for ground water at POL Tank Farm
and for soils, surface water, sediment, and ground water at the
Unnamed Stream. The focus of this work will be to characterize the
spatial distribution of contamination at each site and its
potential for transport. The findings of this RI/FS will be used
to complete a baseline risk assessment and feasibility study to
define and evaluate remedial action alternatives.

3517-0111.03 1-4
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Health and Safety data will be used to establish the level of
protection needed for the work party and other site-related
personnel. These data will be gathered by the use of geophysical
instruments, organic vapor analyzers (HNu), Draeger tubes, tri-gas
monitors, and explosimeters utilized during non-intrusive and
intrusive activities.

Table 1-1 presents a combined 1ist of the potential contaminants at
both sites. In order to further evaluate the sites, samples of
surface and subsurface so0il, ground water, surface water, and
sediment will be collected. The parameters of interest for each
site for each of these matrices are presented in Table 1-2. The
number of samples to be collected are presented in Section 2.1.
The current scope of work does not plan for the collection and
analysis of background soil, ground-water or surface water samples.
Reference to these types of background samples have not been found
in the AFCEE supplied documentation. Law Environmental is
currently reviewing available documents located at Carswell AFB for
information on background sample data that may have been collected
from other sites. Lack of this background data may produce data
gaps in the completion of the RI and FS phases of work. The
following subsections describe the background scope and objectives
for each site.

1.2.2.1 POL Tank Farm Site (ST-14) - Field tasks to be performed
at the POL Tank Farm site include a geophysical survey and
HydroPunch survey.

A. Geophysical Survey - A surface geophysical survey will be

performed to help characterize the near surface conditions and
to locate utilities and abandoned tanks and pipechases. A
single type of geophysical survey (ground penetrating radar)
will be performed at the POL Tank Farm site during the field
work.

'3517-0111.03 1-5
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B. HydroPunch Survey - A HydroPunch survey will be conducted at

the POL Tank Farm site as part of the remedial investigation
effort. Twenty-two HydroPunch borings will be performed to
provide supplemental geotechnical and analytical information
- in order to delineate the extent of contamination. Three
HydroPunch borings will be held back to reserve for
— discretionary reasons once the survey is implemented (see

Figure 2-3).
1.2.2.2 Unnamed Stream (SD-13) - Field tasks to be performed at

- the Unnamed Stream include a geophysical survey, monitoring well
installation, aquifer testing, soil sampling and surface
_ water/sediment sampling.

A. Geophysical Survey - A surface geophysical survey will be
performed at both sites to help characterize the near surface
conditions and to locate utilities and abandoned tanks and
pipechases. A single type of geophysical survey (ground
penetrating radar) will be performed at the Unnamed Stream
during the field work.

B. Monitoring Well Installation - Three shallow monitoring wells
will be installed at this site to assess the presence of site
constituents in subsurface soils and the surficial aquifer.

C. Aquifer Testing - In-situ hydraulic conductivity tests will be
performed on the new monitoring wells a minimum of 24 hours
after ground-water sampling. The tests will be conducted to
determine formation permeability. The results of the tests
will be used to estimate ground-water flow rates.

D. Soil Sampling - Two soil samples will be collected from each
o of three soil borings. Soil borings will be performed to
allow installation of each monitoring well. The soil borings
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will provide subsurface information for well design and site
stratigraphy as well as assessment of the presence of site
constituents in surface and subsurface soils.

E. Surface Water/Sediment Sampling - Three surface water/sediment

samples will be collected at this site to assess if site
consitituents are affecting surface waters and underlying
sediments in the area.

1.2.3 Subcontractors

The subcontractors to be utilized for this RI/FS investigation
along with their service to be performed are identified in Section
1.3.

1.3 PROJECT ORGANIZATION AND RESPONSIBILITIES

Project organization and responsibilities for the RI/FS for the 2
sites at Carswell AFB are discussed in the following sections.

1.3.1 Project Organization

Law Environmental, Inc., Government Services Division (Law) will
manage the project and provide services related to field samples,
geophysics, data analysis, site characterization, and reporting.

-/// A state licensed drilling company (preferably a Texas
company) will be subcontfacted to perform the drilling
activities.

Law Environmental National Laboratories - Pensacola
(LENL-P) will be subcontracted as the primary laboratory
to perform the chemical analysis of the soil and water
samples.

3517-0111.03 1-7
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Transglobal Environmental Geochemistry, Texasflof Austin,

will be subcontracted to perform the ground-water
reconnaissance technique at the POL Tank Farm area. They
will also perform on site analysis of the ground water
collected.

An OSHA-certified and Texas state 1licensed 1local
surveying company will be subcontracted to survey the
soil borings, monitoring wells, and other sampling
locations. In addition, the surveyor will prepare a site
map .

Ensite, Inc., will be subcontracted to handle the
transport and disposal of drummed soil cuttings,
decontamination fluids, and development and purge water

generated during investigative activities.

The project organization is shown on Figure 1-2.

1.3.1.1 Law Environmental, In¢c. - Law Environmental’s Government
Services Division will provide the project management, engineering
and analysis, and sampling through its in-house resources. It is
a branch of Law Environmental, Inc., which, in turn, is a wholly-
owned subsidiary of Law Companies Group, Inc. Law Companies Group,
Inc., is entirely employee owned.

1.3.1.2 Drilling Subcontractor - A drilling company licensed in
the state of Texas will be responsible for drilling soil borings
and installation of monitoring wells. The drilling engineer will
follow direction from the Site Manager during field activities and
from the Project Manager prior to and after field work.

3517-0111.03 1-8



N T
LR e N

1.3.1.3 Chemical Analysis Laboratories - The Law Environmental,
Inc., National Laboratories facility in Pensacola, Florida (LENL-
P), is the Law Environmental, Inc., chemical testing laboratory
which was established in 1989. LENL-P will be the laboratory
responsible for providing sample shipping containers, chain-of-
custody documents, chemical analysis, reporting, and laboratory
QA/QC. LENL-P will perform all analyses of soil, ground water,
surface water and sediments and associated QC samples.

LENL-P will report directly to the Project Manager during the
project. LENL-P has integrated Quality Assurance Control (QA/QC)
procedures into their laboratory design and standard operating
procedures. LENL-P is certified in several states. 1In order to
perform analyses for AFCEE projects, LENL-P has undergone and
complied fully with MITRE Corporation audits. LENL-P’'s key
personnel and their positions and responsibilities are outlined in
Appendix Bl.

1.3.1.4 Ground-Water Screening - Transglobal Environmental

Geochemistry, Texas (TEG), specializing in ground-water screening,
will conduct the ground-water screening. They will perform the
sampling and analysis of the ground water on site. TEG’S system
has been recognized and approved by the Texas Water Commission as

a viable tool for studying ground water contaminated plumes.

1.3.1.5 Surveying Subcontractor - A 1local engineering and

surveying firm, certified in the state of Texas, will be
subcontracted to survey boring/sampling locations and elevations
and prepare site maps. The firm will report directly to the Site
Manager during their survey activities and to the Project Manager
prior to and after field work. Their in-house Professional
Engineer (PE)/Registered Land Surveyor (RLS) will perform the field
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surveying and preparation of the final site map. These individuals

will follow the AFCEE guidance documents, provided by Law, to
prepare their draft and final site map. The Law Project Manager

will review and approve the site maps prior to inclusion of the SI
Report.

1.3.1.6 Ensite - Environmental Contractor - Ensite will be
contracted to perform services related to handling, transport and
disposal of investigative derived wastes generated during the field
investigation. Ensite, located in Atlanta, Georgia, is a wholly-
owned subsidiary of Law Environmental and is a licensed site
remediation contractor.

1.3.2 Key Project Individuals

Key project participants for this project include the project
principal, project manager, project chemist, project geologist/site
manager, health and safety officer, laboratory manager, and field
work parties. The following paragraphs provide a description of
the proposed project assignments and responsibilities, a list of
individuals expected to serve in each capacity, and a brief
synopsis of the participants’ related experience.

1.3.2.1 Project Principal - The Project Principal provides
technical quality control, oversight and direction for all aspects
of the site investigation and data evaluation. Dr. Winifred Curley
will serve as the Project Principal. Dr. Curley, a Principal with
Law Environmental, will serve as the senior reviewer of Law’s
reports of the Carswell AFB RI/FS sites. Dr. Curley has over 14
years experience in environmental project work, with the past seven

focusing on site assessment projects under regulatory review.

3517-0111.03 1-10



1 AN s ey
o Arbar

1.3.2.2 Project Manager - The Project Manager is responsible for
the overall management of the Carswell AFB RI/FS. He coordinates
between office and field personnel, manages administrative

requirements, and supervises schedules, technical approach,
implementation, and report preparation. Mr. John O’Brien will
serve as project manager. Mr. O’Brien has 8ix years of

professional experience in site and project management. He is
presently managing projects under CERCLA and IRP guidance including
Carswell AFB.

1.3.2.3 Site Manager - The Site Manager will coordinate and
supervise the field investigation activities. The Site Manager may
also serve as the Health and Safety Officer for the field
operations, and will be responsible for the implementation of the
Work Plans and Health and Safety Plans. The Site Manager’s primary
responsibility is the health and safety of the workers on site.
Mr. John Monger will serve as the Site Manager for this project.
Mr. Monger is an Engineer-in-Training in the state of Virginia. He
has 2 years of experience in site investigations and assessments.

1.3.2.4 Project Chemigst - The Project Chemist is responsible for
preparing and implementing the field sampling, preservation, chain-
of -custody, and shipping activities. She performs data evaluation
on the chemical data. Ms. Darice Kurtzer will serve as the Project
Chemist for this investigation. Ms. Kurtzer is a chemist with over
3 years of experience 1in environmental chemistry, Quality
Assurance/Quality Control (QA/QC) and data evaluation.

1.3.2.5 Laboratory Project Manager - The Laboratory Project
Manager is responsible for the handling and analysis of water
and/or soil samples received by the 1laboratory. This person
oversees sample travel through the lab, analytical procedures,
quality control, reporting and sample disposal. Mr. James Tucci is
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LENL’s Chemical Laboratory Manager. His areas of expertise include
environmental field studies, laboratory analyses and personnel
management.

1.3.2.6 Work Party - The work party performs on-site tasks
contained in this plan, including surveying, drilling, monitoring
well installation, test pitting, and analytical sampling under the
direction of the Site Manager.

1.3.2.7 Health and Safety Officer - The Health and Safety Officer
oversees the Health and Safety Plan for Carswell AFB. He conducts
personnel training, administers company hazard assessment and
surveillance medical program, and coordinates with the Site Manager

for site safety. He is available for consultation during the
actual investigation. Dr. Jack Peng is Law Environmental’s
Environmental Health and Safety Officer. He 1is a Certified

Industrial Hygienist with over 10 years experience in hazardous
waste site investigations. Subcontractors working on the Carswell
AFB sites under this project will receive a copy of the project
Health and Safety Plan. The Law Environmental Site Manager or an
assigned qualified Health and Safety Officer will review with
subcontractor personnel the Health and Safety Plan prior to any
field activities. Site personnel will be required to sign and date

the master field logbook to ensure that they understand the safetv

regulations and procedures as outlined in the Health and Safety
Plans.

1.3.2.8 Project Safety Officer - The Project Safety Officer is
responsible for the project Site Safety and Health Plan
requirements. Ms. Cindy Kahout will serve as the project Safety
Officer for this investigation at Carswell AFB. Ms. ﬁahout is an
Industrial Hygienist with nine years of experience in developing

and auditing health and safety programs.
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1.3.3 Projec A Responsibilities

Law Environmental, Inc. has established a strong internal QA
program with an associated QA Manual, Engineering Procedures
Manual, Equipment Calibration Procedures Manual, and specialty
manuals for hazardous waste site investigations and software
documentation. Law Environmental employees use these manuals as
the basis for conducting all company work within the QA program.

Mr. Leonard Ledbetter, the President of Law Environmental, Inc.,
has overall responsibility for Law’s Corporate QA. The Corporate
QA Office is directed by Dr. James R. Wallace, who is responsible
for daily management and auditing of Law Environmental’s QA

Program. The Law Environmental lines of QA responsibility and
audit flow from Corporate QA (Mr. Ledbetter and Dr. Wallace) to the
Project Principal (Dr. Winifred Curley). This line of QA is

outside of the operational lines of authority for this project.

Our Quality Assurance Program is one of the most important factors
contributing to client satisfaction and our continued success. The
purpose of the program is to provide the client with confidence
that services are performed correctly.

Our Principal Review System is an integral part of the Quality
Assurance Program. Each project is assigned to a Principal
Reviewer who 1is responsible for maintaining the required
professional quality from beginning to completion of the project.
Every proposal and report must be reviewed and signed by two people
and at least one must be a Law Principal with credentials and
experience relevant to the area of work.

In each office, the Chief Scientist or Engineer is responsible for
operation of the Quality Assurance Program and for réﬁiewing the
performance of assigned Principals. The Chief Engineer conducts
internal audits of projects and at least once each year a formal
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corporate audit is conducted by Chief Engineers and Principals from
other offices. In addition to these internal and corporate audits,
the company participates in laboratory and peer review programs
sponsored by organizations such as the National Bureau of
Standards, U.S. Geological Survey, USEPA, AFCEE and the U.S. Army
Corps of Engineers.

Law Companies encourages staff membership and participation in
various relevant professional societies. We Dbelieve such
involvement fosters individual professional growth and helps keep
our staff up-to-date on current developments. Many Law Principals
also serve on subcommittees or teach in sponsored workshops.

Law will control the quality of subcontractor furnished data and
services by source evaluation and selection, evaluation of
objective evidence of quality compliance to procurement documents
furnished by the subcontractor, site and/or source inspections,
audits, and/or examination of items or services upon delivery or
completion. Prior to award of subcontract, potential suppliers of
quality affecting items or services will be evaluated by Law
personnel. The evaluation may be performed by any appropriate
means, including but not limited to, surveys, inspections, audits,
or surveillances, depending upon the complexity of the item or
service being supplied. When the Project Principal determines it
necessary, on-site audits of subcontractor facilities may be
conducted wunder a quality assurance program. While the
responsibility for quality remains with the subcontractor under his
quality control program, Law will conduct certain quality assurance
activities to determine the subcontractors compliance with their

own quality program.

1.4 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA

Quality Assurance (QA) objectives for measurement data are

expressed in terms of the parameters of precision, accuracy,
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representativeness, completeness, and comparability (PARCC). QA
objectives provide the mechanism for ongoing control and evaluation
of measurement data quality throughout the project and will
ultimately be wused to define data quality for the various
measurement parameters. The achievement of these QA objectives
will be demonstrated through the collection and analysis of
laboratory and field quality control (QC) samples. The number and
type of QC samples to be collected and analyzed and the acceptance
criteria to be utilized will be presented in subsequent sections.

1.4.1 Definitions of QA Criteria

The following sections define the Precision Accuracy
Representativeness Completeness Comparability (PARCC) parameters.

1.4.1.1 Precision - "Precision" refers to the reproducibility or
degree of agreement among individual measurements of a single
analyte. It is defined by the USEPA as "a measure of mutual
agreement among individual measurements of the same property,
usually under prescribed similar conditions. Precision is best
expressed in terms of the standard deviation. Various measures of
precision exist depending upon the prescribed similar conditions"
(USEPA, 1980). Analytical precision for a single analyte may be
éxpressed as the relative standard deviation of multiple
measurements.

1.4.1.2 Accuracy - "Accuracy" refers to the degree of difference

between measured or calculated values and the true value. It is

defined by the USEPA as "the degree of agreement of a measurement
(or an average of measurements of the same thing), X, with an
accepted reference or true value, T, usually expreésed as the
difference between the two values, X - T, or the difference as a
percentage of the reference or true value, 100 (X-T)/T, and

sometimes expressed as a ratio, X/T. Accuracy is a measure of the
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bias in a system"™ (USEPA, 1980). Analytical accuracy may be
expressed as the percent bias from the correct answer.

1.4.1.3 Repregentativeness - "Representativeness" indicates the
degree to which a sample contains the characteristics of the whole
from which it came. As defined by the USEPA, representativeness
"expresses the degree to which data accurately and precisely
represent a characteristic of a population, parameter variations at
a sampling point, a process condition, or an environmental

condition” (USEPA, 1980) . Only qualitative goals for
representativeness can be set.

1.4.1.4 Completeness - "Completeness" is a measure of the amount
of data collected with respect to project requirements. It is

defined by the USEPA as "a measure of the amount of wvalid data
obtained from a measurement system compared to the amount that was
expected to be obtained under correct normal conditions" (USEPA,
1980). Completeness refers to the project as a whole.

1.4,1,5 Comparability - "Comparability” is a measure of the

consistency of the measurement process. It ig defined by the USEPA

as the parameter that "expresses the confidence with which one data
set can be compared to another" (USEPA, 1980). Comparability is
also onliy o¥pressed in a qualitative manner. To ensure
comparability, only established methods and protocols will be used

to collect and analyze samples.

1.4.1.6 Rnalytical Levels - Different levels of quality are
required for the analytical data depending upon the planned use of
the data. The procedures and methods will vary depending on the
level of analytical data required. The USEPA has defined five
analytical levels (USEPA, 1987a); these leve}s are presented in
Table 1-3.
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1.4.2 Goals

Different levels of quality of the data are required depending upon
its planned use. The DQOs may become more stringent as the project
progresses and the extent of the contamination is determined.
Establishment of the DQO goals for this phase was done with the
consideration that failure to meet these goals will result in
qualification of the data and/or re-sampling.

Quantitative goals for precision, accuracy, and completeness can be
established. Tables 1-4 and 1-5 present specific objectives for
soil and sediment samples and ground-water and surface water
samples, respectively. These goals can be achieved with Level II
(field) and Level III (laboratory) data, as defined by the USEPA
(USEPA, 1987a; USEPA, 1987b).

In establishing the goals for precision and accuracy for each
parameter and matrix, the following were considered:

Precision
precision of instrument calibration
precision of duplicate spikes

. precision of field duplicates
sampling and handling procedures

Accuracy
proper instrument set-up
accuracy and stability of the calibration
recovery of spiked samples
recovery of spiked blanks and/or control samples
method contamination

. surrogate recoveries (if applicable)
interferences

. field contamination

sampling and handling procedures

3517-0111.03 1-17




LA YERR IS
140023

The worst performer of all the QC processes for all analytes within
each parameter was used to determine the first estimate of the
overall goal for each parameter and matrix. In order to provide a
realistic approach in case there are unanticipated matrix effects,
this estimate of the goal was then relaxed slightly in order to set
goals that are realistic and achievable. The overall goal is to
allow the use of as much reliable data as possible during this
investigation. Data for individual analytes for which any
applicable QC result falls outside of the acceptance limits set by
the method will be qualified.

Representativeness and comparability are qualitative goals.
Representativeness will be dependent upon the careful selection of
sampling locations. Comparability will be established by adhering
to the use of standard, published sampling and analytical methods
and reporting data in standard units.

1.5 SAMPLING PROCEDURES
Sampling procedures consist of sample collection, transport and
storage protocols. These protocols which pertain to the field

activities are presented in detail in the Field Sampling Plan (FSP)
and are only referenced here.

1.5.1 Sampling Protocols

Sample collection, transport and storage guidance documents to be
adhered to are listed below:

. Practical Guide for Ground-Water Sampling, EPA 600/2-85/104,
September 1985 (USEPA, 1985).
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Test Methods for Evaluating Solid Wastes, Third Edition, EPA
SW-846, November 1986 (USEPA, 1986).

. Handbook to Support the Installation Restoration Program (IRP)
Statements of Work, May 1991 (AFCEE, 1991).

Detailed sampling protocols are presented in Section 2.0.

1.5.2 Sample Handling

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

1.6 SAMPLE CUSTODY

Sample custody procedures during the collection of samples in the

field and sample receipt in the laboratory are discussed in the
following subsections.

1.6.1 Field Operations

Maintenance of sample custody in the field starts with the
collection, preservation and labeling of the sample. Documentation
of field sampling activities will be performed. Specific
procedures for the maintenance and documentation of the custody of
the samples is discussed in detail in Section 2.2.3.

1.6.2 Laboratory Operations

Sample custody, handling, and identification in the laboratory is
presented in Appendix B.
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1.7 FIELD EQUIPMENT IBRATION PROCEDURES

Several instruments will be used in the field investigation. These
instruments consist of a photoionization detector (HNu), pH meter,
combination temperatﬁre and specific conductance meter, and a
turbidimeter. Each field meter will be calibrated before use. The
calibration will be documented in the field book. Details of

calibration and maintenance are presented in Section 2.3 of the
FSP.

1.8 ANALYTICAL PROCEDURES

The following sections identify the analytical methods to be
utilized.

1.8.1 Identification of Methods

The analytical methods to be utilized are presented in Tables 1-6
(soil, sediment) and 1-7 (ground water, surface water).

1.8.2 Detectijon and Quantitation Limits

1.8.2.1 Terminology - Each analytical parameter concentration will
be reported as a specific number or less than the Detection Limit
(DL) for inorganic methods and less than the Quantitation Limit
(QL) for organic methods. Contaminant concentrations in water
samples will be reported in micrograms per liter (ug/L) for organic
parameters and in milligrams per liter (mg/L) for inorganic
parameters. Contaminant concentrations in soil samples will be
reported in micrograms per kilogram (ug/kg) for organic¢ parameters
and in milligrams per kilogram (mg/kg) for the inorganic
parameters. The Method Detection Limit (MDL) for a particular

3517-0111.03 1-20

-
i D




400

matrix is the minimum concentration of a substance that can be
measured with 99 percent confidence that the value is above zero as
per 40 CFR 136 Appendix B. The QL is the minimum concentration
that can be measured with 95 percent accuracy.

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

Method Detection Limit (MDL) - Parameters for each of the MDLs are
established using the required EPA procedure specified in 40 CFR
Part 136 Appendix B or equivalent procedure promulgated by the
USEPA. A data pool of at least seven standards analyzed at a
concentration approximately 3X the anticipated MDL is generated.
The MDL is estimated by employing the "t" distribution with a 99%
confidence interval by the following equation:

MDL = (t) (S)

Where:
(ty - is a factor for n-1 degrees of freedom at the
99% confidence factor
(s) - is the standard deviation of the data pool

The Maximum Quantitation Limit (MQL) for each parameter are
calculated as follows:

MOL =F * S
Where: )
S - is the standard deviation of the data used to
determine MDL
F - is a factor between 5 and 10 based on

chromatographic behavior.

The matrix used for these studies is spiked reagent water processed
through the appropriate analytical procedure.
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1.8.2.3 Values - The reporting limits required for this project
are presented in Tables 1-8 and 1-9 for soil and sediment and
ground water and surface water. The 1laboratory established
detection and quantitation limits are presented in Appendix B.

1.8.3 Method Calibration

The calibration procedures, preparation of calibration standards,
and frequency of initial and continuing calibration checks are to

be performed as per each method’s requirements, as summarized in
Appendix A.

1.9 DATA REDUCTION, VALIDATION, AND REPORTING

The following sections describe the reduction, wvalidation, and
reporting of data employed after samples are analyzed.

1.9.1 Data Management

Analytical data are collected and processed in accordance with the
requirements of the laboratory’s protocols. These requirements
include sample documentation and data collection. Sample/data flow
is outlined in Appendix B for each laboratory.

1.9.2 Data Reduction

Raw data are to be reduced as specified by each method to produce
results in the following units:

SOLID AQUEOQUS
Organic parameters ug/kg ug/L
Inorganic parameters mg/kg mg/L
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Note that for the organic and inorganic parameters, solid and
sediment results will be corrected for the percentage of solids in
the sample ("dry weight").

1.9.3 Data Quality Assgessment

The parameters of precision, accuracy, representativeness,
completeness, and comparability (PARCC) are indicators of data
quality (USEPA, 1987a). Establishing goals for these parameters

serves to guide the choice of the analytical methodology. It also
establishes a strategy for the evaluation of the data once they
have been acquired to determine whether the goals of the project
have been met. Upon their receipt from the laboratory, the
chemical analysis data will be evaluated by experienced personnel
against pre-determined criteria to determine whether their quality
meets the requirements of the project. The laboratory quality
control (QC) data and the field QC data will be evaluated to
objectively ascertain the level of quality of the data. Any issues
requiring clarification by the laboratory or the samplers will be
identified and pursued at this point. The data quality level will
then be compared to that required by the project. If problems are
found, qualification of the affected data points will be
recommended. Upon determination of the level of quality for each
data point, interpretation of the data can then be performed. The
following sectimme describe the data quality evaluation and data
qualification processes.

1.9.3.1 Data Quality Evaluation - The objective of the evaluation
of the quality of the chemical data is to determine if
qualifications of the data are necessary. This evaluation will be
based upon the evaluation of the laboratory QC data, the field QC
data, and the project DQOs presented in Section 1.4. The first
step will be to perform an evaluation of the laboratory QC data, a
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process often termed "data validation." This will provide a rating
of the quality of each data point produced by the laboratory. The
second part will proVide an overall rating of each data point based
upon the field QC data. The final step in the evaluation will
compare the quality of the data acquired to the project’s DQOs to

determine whether the data are useful. These three steps are
described in the following sub-sections. Each step will be
completely documented. The overall goal of the data quality

evaluation is to determine whether the data can be used to satisfy
the objectives of the project.

Evaluation of Laboratory OC Data - Laboratory QC data for an
analytical parameter fall within one of eight categories for
evaluation purposes. These categories are listed in Table 1-10 in
the order in which they will be considered. All QC data provided
will be evaluated against the criteria established by each method
after modification as presented in this document to achieve the

objectives of this project. BEach review will be completely
documented to indicate the criteria used and the results and
recommendations of the evaluation. [For this investigation,

calibration accuracy, precision, and stability will be assumed to
be correct because these data will not be provided for evaluation.]

Evaluation of Field QC Data - Field QC data for an analytical
parameter fall within one of eight categories for evaluation
purposes. These categories are also iisted in Table 1-10 in the
order in which they will be considered. QC data provided will be
evaluated to assure the objectives of this project are achieved.
Each review will be completely documented to indicate the criteria
used and the results and recommendations of the evaluation. [For
this project, no data for blind QC samples, performance evaluation
samples, or split samples will be available.]

Usability Determination - Once the laboratory and field QC data
have been evaluated, the uncertainty associated with each data
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point can be estimated. The estimated accuracy and precision of
each data point can then be compared to the data quality objectives
of the project to determine its usefulness for evaluating the site.
Recommendations for the qualification of a data point can also be
made when necessary.

Precision will be determined by evaluation of the RPDs for the
laboratory and field duplicates. The laboratory and field blank
data, MS/MSD and surrogate (if applicable) recoveries, and other
applicable QC data will be used to determine the accuracy of the
data. The evaluator will wuse their judgement based upon
established principles and the guidelines described in this
document in the assignment of qualifications to the data.

The completeness parameter will Dbe evaluated after the
determination of the usability of each data point; it will be
expressed in quantitative terms and then compared to the project
objectives to determine whether enough data were collected.
Representativeness will be determined through an evaluation of
sampling procedures and locations utilized and will be expressed in
qualitative terms. Comparability will be determined by the
evaluation of data quality and will also be expressed in
qualitative terms.

1.9.3.2 Data Qualification - Each data point will esscntizlly be
graded as falling into one of the following categories:

usable as reported;
usable with gqualifications; or
unusable.

These categories correspond to the three established for the DQOs
in Section 1.4. Data for which the laboratory and field QC data
are all within acceptance limits will be assigned the grade "usable
as reported." Data for which slight QC problems are indicated but

3517-0111.03 1-25

2011



1400

§-a

™
-t

the QC data are still within the action limits will be assigned the
grade "usable with qualifications."” These data may still be used
if the QC problems are not excessive. Data for which the
corresponding QC data are outside the action limits will be
assigned the grade "unusable" and will not be used. EBach data
point will receive a flag indicating its level of quality. The
flags to be used are presented in Table 1-11.

1.9.4 Data Reporting

Data reports will be included in the technical reports preparation.
The data will be presented as tables or in the appendices of the
report. Tables will include the following information:

. sampling dates
extraction and analysis dates
surrogate recovery (if applicable)
MS/MSD results
duplicate/replicate results
rinsate results
. positive results
field characterization data (pH, SC, temp)
control limits (surrogates, MS/MSD, duplicates)

1.10 INTERNAL QUALITY CONTROL CHECKS

The following sections describe the quality control checks employed
in the field and laboratory.

1.10.1 Field Quality Control

Quality control of field measurements will be utilized through the
calibration of instruments. The control parameters, control
limits, and corrective actions are outlined in Section 2.4.
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1.10.2 Laboratory Ouality Control

The minimum requirements of the laboratory quality control consist
of an initial demonstration of laboratory capability and an ongoing
analysis of quality control samples to evaluate and document data
quality. The laboratory must maintain records to document the
quality of the data generated. Ongoing data quality checks are
compared with established performance criteria to determine if the
results of analyses meet the performance characteristics of the
method. When results of quality control samples indicate atypical
method performance, a quality control check standard must be
analyzed to confirm that the measurements were performed in an in-
control mode of operation. Calibration stability will be assessed
and documented utilizing the procedures and at the frequency
specified in each method.

Before processing any samples, the analyst should demonstrate,
through the analysis of a reagent water blank, that interferences
from the analytical system, glassware, and reagents are under
control. Each time a set of samples is extracted or there is a
change in reagents, whichever is more frequent, a reagent water
blank should be processed as a safeguard against chronic laboratory
contamination. The blank samples should be carried through the
stages of the sample preparation and measurement steps.

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

The types and numbers of laboratory quality control samples to be
used are presented in Tables 1-12 through 1-16 by matrix and
parameters. They are defined as follows:
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Method blanks. Method blanks consist of organic-free or deionized
water that is carried through the analytical scheme like a sample.
They serve to measure contamination associated with laboratory
storage, preparation, or instrumentation. For most analyses, a
method blank is analyzed for each batch and at a frequency of 1 per
20 samples if more than 20 samples are run in a given batch. If
the analyte of interest is above the reporting detection limit,
corrective action should be taken except for common solvents such
as methylene chloride, acetone, toluene, 2-butanone and phthalates.

Sample blanks. Sample blanks are used when characteristics like
color or turbidity interfere with a determination. In a
spectrophotometric method, for example, the natural absorbance of
the sample is measured and subtracted from the absorbance of the
developed sample. Sample blanks are run only as necessary.

Calibration blanks. Calibration blanks are prepared with standards

to create a calibration curve. They differ from the other
standards only by the absence of analyte and provide the "zero-
point" for the curve.

Internal standards. Internal standards are measured amounts of

certain compounds added after preparation or extraction of a
sample. They are used in an internal standard calibration method
to correct sample results suffering from capillary column injection
losses, purging losses, or viscosity effects. 1Internal standard
calibration is currently used for volatile organics, chlorinated
pesticides and GC/MS extractables.

Surrogates. Surrogates are measured amounts of certain compounds
added before preparation or extraction of a sample. The recovery
of a surrogate is measured to determine systematic extraction
problems. Surrogates are added to all samples ahalyzed for

chlorinated pesticides, GC/MS extractables and volatiles, and GC
volatiles.
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Spikes. Spikes are aliquots of samples to which known amounts of
analyte have been added. They are subjected to the sample

preparation or extraction procedure and analyzed as samples. The
stock solutions used for spiking are purchased or prepared
independently of calibration standards.

The spike recovery measures the effects of interferences in the
sample matrix, and reflects the accuracy of the determination.
Spike recoveries are calculated as follows:

Check Standard

Method Standard Percent Recovery =-99§§£X§% X 100
Check Sample Expecte
Matrix Spike Percent Recovery = fﬁﬂ%é%§§ x 100
Where:

SSR = Spike Sample Result

SR
SA

Sample Result

Spike added from Spiking Mix

Spikes are prepared and analyzed for each batch and at a frequency
of at least one per 20 samples if more than 20 samples are run in
a given batch.

Spike recoveries are stored in the laboratory database and are
retrievable for statistical analysis. Laboratory control limits

are calculated for individual matrix types when 20 data points
become available.

Duplicate or Duplicate Spikes. Duplicate spikes are additional
spiked aliquots of samples subjected to the same preparation and
analytical scheme as the original spike sample. The relative
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percent difference (RPD) between duplicates or duplicate spikes

measures the precision of a given analysis. RPDs are calculated as

- follows:
srPD = 2L _R2 4 190
Rav
or
~ sRPD = 2L~ 52 y 100
Sav
Where:
Rl and R2 = duplicate determinations of the analyte
in the sample
S1 and S2 = the observed concentrations of analyte in
- the spike and its duplicate
Rav = the average determination of the analyte
N concentration in the original sample
Sav = the average of the observed analyte
) concentrations in the spike and its
duplicate

Duplicates or duplicate spikes are prepared and analyzed for each
batch, or at a frequency of at least one per 20 samples if more
than 20 samples are run in a given batch.

. RPDs are stored in the laboratory database and are retrievable for
statistical analysis.

Laboratory Control Standards. Laboratory Control Standards (LCSs)
and Quality Control Check Samples (QCCSs) are aliquots of organic-
free or deionized water to which known amounts of analyte have been
added. They are subjected to the sample preparation or extraction
procedure and analyzed as samples. The stock solutions used for
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LCSs are purchased or prepared independently of calibration
standards. The LCS recovery tests the function of analytical
methods and equipment. For inorganic and metals analyses, the
percent recovery for LCSs is compared to method specific criteria,
and the analytical system is considered to be in control when these
analyte specific criteria are met. When a result of an organic
method aqueous matrix spike and/or matrix spike duplicate indicates
atypical method performance, a quality control check standard will
be analyzed to confirm that the measurements were performed in an
in-control mode of operation for that analyte.

The acceptance criteria for the LCS is a recovery range of 80-120%.
The acceptance criteria for the QCCS is stated in each method.

LCSs are prepared and analyzed for each batch or at a frequency of
one per 20 samples if more than 20 samples are run in a given
batch. Laboratory control limits are calculated when 20 data
points become available.

The LCS is used to monitor overall performance of all steps in
analysis, including sample preparation. If the LCS results fall
within 20% of the calibration curve, this verifies that instrument
performance, calibration and sample preparation are satisfactory.
When the LCS is used in conjunction with matrix spikes, matrix
spike recovery evaluation can be better interpreted as either
matrix interference, preparatory error or matcix spiking solution
preparation may be incorrect.

1.10.3 Control Limits

Control limits for this project are method specific and laboratory
established. Project wide control limits expressed as precision,

accuracy, and completeness can be found in Section 1.4. Appendix
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A presents the control limits for each analytical method including

frequency, acceptance criteria, and corrective action.

1.11 PERFORMANCE AND SYSTEM AUDITS

Law views quality assurance as the means by which the effectiveness
and quality of its various participating departments are gauged as
they carry on day-to-day operations under the QA/QC program. The
major goals associated with the QA/QC program are listed below:

. QA reviews should help ensure compliance with mandated QC
procedures;

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

. QA procedures are designed to ensure operating regularity
between the various branches of Law; and

. QA audits provide a mechanism by which our QC procedures

are constantly being reviewed and updated in an orderly
fashion.

1.11.1 Systems Audits

Systems audits are qualitative evaluations of each component of
field and laboratory QC measurement systems. A systems audit will
be performed periodically and will consist of inspecting the
following procedures:

Sampling
Sample custody

. Sample storage and preservation
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. Sample preparation

- Analytical methodology

. Data management
Preventative maintenance

. Personnel qualifications

Law will submit to on-site external systems audits by AFCEE or any
other appropriate regulating agency.

1.11.2 Performance Audits

A performance audit is a quantitative evaluation of a measurement
system. The performance audit procedures and responsibilities of
each laboratory are presented in Appendix B.

1.12 PREVENTIVE MATINTENANCE

Equipment maintenance is the responsibility of the analyst and
their Manager. Repairs and/or modifications are recorded in bound
maintenance logbooks. Daily equipment checks include visual and/or
manual inspections of cooling fans, pumps, indicator readings,
detectors, gas supplies, and other method specific inspections.
Service schedules are established for performing routine preventive
maintenance on major equipment.

1.13 FIELD AND LABORATORY PROCEDURES USED TO ASSESS DATA QUALITY
INDICATORS

1.13.1 Formulas

Formulas for the calculation of quality control parameters for the
evaluation of the quality of laboratory analyses are presented in
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the methods. Field duplicate precision will be calculated using
the same formula as for laboratory precision.

1.13.2 Control Limits

Control limits for analytical methods are presented in Appendix A.
Control limits are developed by the laboratory based on historical
data. If historical data are not complete then control limits are
set based on those established by the method.

1.13.3 Documentation

Completeness and comparability of data are insured by adherence to
a standard data-set protocol and checklist of data required to be
available on laboratory report sheets for each type of analysis
conducted. Each parameter data book must contain all data and
calculations associated with each independent determination. These
include such things as sample weight(s), dilution factor(s),
applicable determinative measurements such as titration values,
spectrometer readings, injection quantities, and standard(s)
identity and concentrations, as well as all calculations related to
each final value reported.b Each laboratory report sheet will be
checked and initialed by a second competent scientist other than
the person who did the analysis to insure completeness of data and
correctness of all calculations in the report. For the occasional
project involving very critical samples on which serious action is
contemplated, the entire set of analyses on the same sample(s) will
be independently audited by a special project quality assurance
officer. For example, the analysis of drinking water samples from
regidential wells where compounds were found to exceed the MCL.
Samples collected at Carswell AFB are not considered to be in this
category. Work sheets, chromatograms, spectra, etc., associated
with every analysis will be present in the parameter data book.
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These will give instrument operation parameters and details of
instrument set-up, such as columns used, mobile and stationary
phases and concentrations, temperatures, detectors, spectrometer
type, wavelengths, etc., as applicable for the type analysis. Work
sheets will bear a unique laboratory number identifying that
sample, relating the laboratory data sheets to the sample. Each
sheet will be recorded with dates and times and bear the laboratory
analyst’s initials.

1.14 CORRECTIVE ACTION

An effective QC program requires rapid and thorough correction of
the QC problems. Rapid corrective action (CA) minimizes the
possibility of questionable data on any project. The need for
corrective action originates when an inadequacy is found in the
method of analysis (e.g., inappropriate calibration) or a
determinate error occurs (e.g., calibration error due to standards
failure). Failures of the first kind are precluded by LENL and
Regulator/Contractee audits which evaluate analytical SOPs. The
analytical SOPs incorporate mechanisms to detect the existence of
determinate errors and specify the procedures to correct them.

Depending on the nature of the CA, it is classified as one of two
types, immediate and long-term. Immediate corrective actions are
the correction of procedures or repair of instrumentation that is
working improperly. Long-term corrective actions are the
correction of systematic errors, such as the detector on a GC
becoming dirty and 1losing sensitivity. Corrective actions

associated with field activities are presented in Section 2.4.3.

1.14.1 Response

Many times the source of a nonsystematic problem is obvious to the
analyst and can be corrected immediately. Immediate corrective
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action routinely made by field technicians or laboratory analysts
should be documented as normal operating procedures in instrument
log books or personal notebooks. The Supervisor and analyst should
compile a list of commonly encountered problems and the appropriate
routine corrective actions (in addition to manufacturer’s
troubleshooting guides). The Operations Manager and QA/QC
Coordinator are responsible for approving all corrective actions.
Appendix A 1lists the corrective actions necessary for each
analytical method.

1.14.2 Reestablighment of Control

Corrective action 1is not complete until the problem has been
effectively and permanently solved. Follow-up action to ensure
that the problem remains corrected is a vitally important step in
the corrective action procedure. Routine corrective actions, such
as recalibrating the instrument, are incorporated into the Standard
Operating Procedures (SOPs). Major corrective actions, such as a
systems failure, are handled in the following manner: Once a
problem has been technically defined, the Operations Manager and

the QA/QC Coordinator discuss the problem and jointly take the
following steps:

1. Determine that specific corrective action is needed to
oliminate the problem and assign responsibility for

investigating, implementing, and documenting the
situation;
2. Set a time schedule for determining the required action;
3. Assign responsibility and time schedule to implement the

desired action;

4, Establish desired effectiveness of the corrective action
and implement the correction; and
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5. Verify that the corrective action has eliminated the
problem and document.

1.14.3 Documentation

To provide a complete record of QC activities, QC problems and
corrective actions applied must be documented. Historical records
assist laboratory management in identifying long-term corrective
actions, such as personnel training, replacement of
instrumentation, improvement of sampling procedures, etc.
Corrective action documentation forms for laboratory operations are
presented in Appendix B. Corrective action documentation
associated with field activities are recorded on Daily Quality
Control Forms. These forms are presented in Section 2.4.3.

1.15 QUALITY ASSURANCE REPORTS

The management is informed of QA activities in three ways: (1) by
immediate verbal notification of QA problems, (2) by interim QA
reports, and (3) written QA reports. The following subsections
discuss the reporting procedures to be followed and report
contents.

1.15.1 Reporting Proceaure

An Analytical Data Informal Technical Information Report (ITIR)
will be prepared and submitted by Law Environmental Government
Services Division at the end of the sampling and analysis
activities to the AFCEE TC. The data will also be submitted to the
USAF TPM in a format compatible with the USAF’s Installation

Restoration Program Information Management System (IRPIMS) data
base.

3517-0111.03

=
'

37




3 f“\\ S "_'.‘ A3
1‘(1";\) ed X

1.15.2 Report Content

The format of the Analytical Data ITIR will substantially follow
the format specified by the USAF (AFCEE, 1991). The format of the
IRPIMS deliverable will correspond exactly to the format specified
by the USAF (AFCEE, 1991; AFCEE, 1993a; AFCEE, 1993Db).
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2.0 FIELD SAMPLING PLAN (FSP)

Field tasks to be conducted at the Carswell AFB RI/FS sites are
explained in detail in the following text.

2.1 FIELD OPERATIONS

The field investigations at the Unnamed Stream (SD-13) and POL Tank
Farm (ST-14) sites which are located in the east area of Carswell
AFB (Figures 2-1 and 2-2) will include the following activities:

Geophysical surveys
HydroPunch survey
Installation of new monitoring wells
Aquifer testing
. Soil, sediment, ground-water sampling (2 rounds), and
surface water sampling

The proposed HydroPunch locations for the POL Tank Farm (ST-14) are
presented in Figure 2-3. The proposed monitoring well location for
the Unnamed Stream (SD-13) is presented in Figure 2-4. The methods
for conducting the field operations and activities are discussed in
the following sections.

2.1.1 Site Reconnaissance, Preparation and Restoration

The two sites under this RI/FS were visited on April 14th, 1993, by
representatives of Law, AFCEE, and Carswell AFB. During the site

visit, AFCEE representatives outlined the RI/FS field tasks at each
site.

Prior to commencement of field operations, all sites will be
inspected and new monitoring well locations will be staked. The
sites will also be inspected for access routes.
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Site preparation will include removal of obstructions (if needed)
and utility clearances by base personnel. Specific information
concerning field office space, decontamination area, and drum
staging areas will be coordinated with base personnel.

Upon completion of field activities, each site will be restored to
a condition that as closely as possible approximates the condition
of the site prior to field activities.

2.1.2 Surface Geophysical Survey

A geophysical survey will be performed at both sites to help
characterize the near surface conditions and to locate utilities
and abandoned tanks and pipechases. A single type of geophysical

survey (ground penetrating radar) will be performed at Carswell AFB
during the field work.

2.1.2.1 Ground Penetrating Radar - GPR is a geophysical technique
which can provide high resolution data on surficial geology. The
technique is used in general to map shallow bedrock, soil and water
table features, and locate underground pipes and tanks. At
hazardous waste sites, ground penetrating radar is also used to
locate trenches, lagoons, buried drums, contaminant plumes and
other structural and contaminant-related features. The depth of
penetration is dependent upon the types of soil and the electrical
properties of the subsurface. In silts and clays the depth of
penetration may be on the order of only a few feet, while in dry
sands the depth of penetration may extend to tens of feet.

A high frequency signal (typically in the 100 to 1000 Mhz range) is
transmitted into the subsurface through a transmitting.antenna and
the resulting signal is received by a second antenna. The received
signal may include an air wave, a ground wave, and reflected
signals from subsurface boundaries, all in superposition.
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The particular frequency range at which the radar operates is
determined by radio frequency electronics and the specific antennas
used. Typically in geologic materials, the lower the frequency
range of the radar the greater the penetration range, assuming the
transmitter output power and receiver sensitivity are not varied.
The ability to resolve variations in electrical properties which
have small spatial extent increases as the frequency increases,
assuming a constant center-frequency to system-bandwidth ratio. It
is necessary, therefore, to use antennas having the optimum
frequency range and bandwidth characteristics to see the desired
electrical variations in the particular geologic medium.

A GEODAR-I, Model-2441, or equivalent unit, will be used at the
Carswell sites. A typical radar unit consists of a timing control
unit which synchronizes all timing for the transmitter, receiver,
data recorder, and data display. The transmitter and receiver
electronics are located in the respective antenna modules. They
are connected to the control unit through cables. Only the timing
signals, the audio frequency facsimile of the received signal, and
the DC voltage are carried on this cable.

The receiver has a sampling head similar to a sampling
oscilloscope. The sampling head uses the repetitive nature of the
received signal to transform the radio frequency signal into audio
frequency facsimile. The transmitter sends out pulses and the
receiver samples the received pulse for a small interval of the
pulse duration. After each transmitter pulse, the sample window is
moved in time and this is repeated until a complete scan of the
pulse is obtained. The rapid rate at which the data is collected
presents a virtually continuous record. During the survey, the
antennas can be moved continuously over the line of interest. The
sampled audio frequency signal is sent to the control unit where it
is amplified, filtered and then monitored on an osc1lloscope The
signal is recorded on an electrostatic recorder.
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The electrostatic recorder uses a variable gray scale to display
the data. Each scan draws a line across the paper in the direction
of increasing signal travel time with the intensity dependent upon
the radar signal amplitude.

The received radar signals are filtered before recording using
audio frequency analog filters located in the control unit. Analog
filtering helps to remove some of the equipment-generated noise.

For a routine reconnaissance map of reflections in the ground, the
antennas are mounted rigidly at a known separation and moved along
the profile line. The resultant trace shows reflection travel time
versus position along the profile. In the profile mode, the travel
time is related to the reflector depth and signal propagation
velocity.

2.1.3 HydroPunch Survey

A HydroPunch survey will be conducted at Carswell AFB as part of
the remedial investigation effort. This survey will be conducted

by Transglobal Environmental Geochemistry, Texas located in Austin,
Texas.

2.1.3.1 HydroPunch Survey - A HydroPunch survey will be performed
at the POL Tank Farm (ST-14). The POL Tank Farm is located in the
east area of Carswell AFB, west of and adjacent to Knight’s Lake
Road and north of Hobby Shop Road (Figure 2-1). Twenty-two
HydroPunch borings will be performed at the POL Tank Farm to
provide supplemental geotechnical and analytical information in
order to delineate the extent of contamination. Three HydroPunch
borings will be held back to reserve for discretionary reasons once
the survey is implemented.

The HydroPunch sampler chamber holds approximately 500 ml of

3517-0111.03 2-4




1823855

liquid. As the HydroPunch is pushed through the soil, the sample
intake pipe is shielded in a watertight housing that prevents
contaminated soil or ground water from entering the unit. When the
desired sampling depth is reached, the HydroPunch is pulled up
(6-12 inches) using the drill rods. The perforated intake pipe and
screen attached to the penetration core are exposed to the water-
bearing zone (Figure 2-5). The in-situ hydrostatic pressure allows
the ground water to flow through the screen and into the sample
chamber. Once the sample chamber is filled, the HydroPunch is
pulled towards the surface. This upward pulling closes the two
internal teflon check valves and retains the sample within the
sample chamber. Upon retrieval, the drill rods are disconnected
from the HydroPunch and the upper ball check valve is removed. A
teflon valve is then placed on the stainless steel discharge port
at the top of the sampler. The HydroPunch is inverted 90 degrees
and the ground-water sample transferred to a sample container.

2.1.4 Borehole Construction, Lithologic Sampling and Logging

A soil boring will be performed to allow installation of each
monitoring well. The s8o0il boring will provide subsurface
information for well design and site stratigraphy. The soil boring
will be observed by a qualified geologist or geotechnical engineer.
The geologist/engineer will 1log the subsurface conditions
encountered in the boring, and record the information on a soil
boring log. An example of a soil boring log is shown in Figure
2-6. Any other additional information concerning the boring will
also be recorded on the log. Soils will be classified using the
Unified Soil Classification System (ASTM D 2488-69).

Hollow-stem augering will be the preferred technique for all soil
borings. The augers will be of sufficient inside diameter to allow
installation of the wells as described in subsequent report
sections. It is anticipated that use of the hollow-stem augers

will provide a sufficiently stable hole for soil sampling and
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monitoring well installation. If drilling fluids are to be
utilized, a sample of the fluids introduced to the borehole will be
analyzed to evaluate potential constituents introduced into the
monitoring well.

2.1.5 Monitoring Well Construction and Installation

2.1.5.1 Congtruction - The monitoring wells will be installed to

accomplish the following objectives: to collect representative
ground-water samples; to prevent contamination of the aquifer by
the drilling equipment; to prevent inter-aquifer contamination; and
to prevent vertical seepage of surface water into the monitoring
well water-intake zone. The equipment, procedures and personnel
that will be used at the Carswell AFB to accomplish these
objectives are discussed below.

The monitoring wells will be designed to intercept the upper
portion of the water-table aquifer. The screen will be placed so
that it intercepts the maximum upper fluctuation of the water
table. Seasonal fluctuations in the water table will be taken into
account in placing the screen for each well. The screen will
extend a minimum of one foot and a maximum of three feet above the
water level encountered during drilling.

The screen and riser pipe will be installed through the hollow stem
auger. The pipe will be centered and suspended prior to placing
the filter pack. Sand for the filter pack will be tremied into the
annular space between the well casing and hollow stem augers using
a tremie pipe. The hollow stem auger extensions will be withdrawn
as the sand is placed into the well. The sand will be placed to a
minimum of two feet above the top of the screen. If wells are
installed so that the top of screen is at a depth of two feet or
less, the sand pack will be installed to six inches above the
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screen. The sand will be continuously tamped to prevent bridging.
The depth of the sand pack and the amount of sand used will be
continuously monitored. After the filter pack has been installed
to a level of at least two feet above the top of the screen, the
well will be surged for ten minutes using a surge block.
Additional sand will be added to bring the level back up to two
feet above the screen. The well will then be surged for an
additional five minutes. More sand will be added if necessary to
return the 1level of the sand to two feet above the screen.
Following placement of the sand, three feet of bentonite pellets
will be placed above the sand pack. The remainder of the open hole
will be sealed with a cement-bentonite grout. The grout will be
placed using a tremie pipe equipped with a side discharge. A
Type II Well Completion Diagram is shown in Figure 2-7.

2.1.5.2 Materials and Installation - All monitoring well surface
casing and riser pipe will consist of new, threaded, and flush
joint, Schedule 40 polyvinylchloride (PVC). The pipe will conform
to ASTM F-480-88A standards. The pipe will bear markings
identifying the material as that which is specified. Each section
will be joined by threaded flush-joint couplings to form water-
tight seals. No organic solvents or glue will be used in joining
the pipe.

P11 wel]l screens will consist of new, commercially fabricated,
threaded 10-foot, flush joint, 4-inch PVC, factory slotted; slot
size .010. A threaded PVC plug or short sand sump section will be
provided for the bottom of the well.

A sand pack will be installed in the annulus between the boring and
the well screen. The sand filter pack will extend two feet above
the top of the screen. The sand pack will consist of clean, inert,
non-carbonate materials. A "20/30" sand, or its equivalent, will
be used in the wells to be installed at the sites.
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A three-foot thick bentonite seal will be placed in the annulus
above the filter pack and will be allowed to hydrate to prevent
intrusion of the grout into the filter sand. A cement grout will
be placed in the annular space between the well casing and boring
from the top of the bentonite seal to the ground surface. The
cement mixture will consist of Portland cement (ASTM-C150), and
water added in the proportion of no less than five to no more than
seven gallons per 94-pound bag of cement. Additionally, three
percent by weight of bentonite powder will be added to the mixture
to help reduce shrinkage, if permitted by state regulations.

Upon completion of the well, a vented cap will be installed to
prevent material from entering the well. The PVC riser will be
surrounded by a larger diameter steel casing rising approximately
24 to 36 inches above ground level. The steel casing will be
provided with a locking cap and lock. A three-foot square, four-
inch thick concrete pad, sloped away from the well, will be
constructed around the well casing at the final ground level
elevation. Three steel posts, with three-inch diameters and five
foot lengths, will be equally spaced around the well outside of the
concrete pad. Monitoring wells will be identified on the outside
of the casing.

All wells will be checked for plumbness after installation. A ten-
foot length of pipe, one half-inch less in diameter than the I.D of
the riser pipe, will be run chirough the entire length of the well.
This pipe section will be steam cleaned prior to use at each
location. If the pipe does not run freely through the full length
of the well, the well will be replaced or repaired.

2.1.5.3 Well Development - The monitoring wells will be developed
no sooner than 48 hours after grouting is completed. Development
protocol will be as follows:
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a. Measure static water level. Water levels will be
measured using an interface probe capable of detecting
both petroleum product and water levels.

b. Measure total well depth.

c. Develop the well using a combination of surging, bailing
and pumping. Begin by surging the well with a surge
block for a period of not less than fifteen minutes.
Then use either a bailer or a pump to evacuate the well.
Continue pumping/bailing and periodically surging until:
1) the suspended sediment content of the water is less
than 0.75 mL/L as measured in an Imhoff Cone according to
Method E160.5; 2) the turbidity remains within a ten
nephelometric turbidity unit (NTU) range for at least 30
minutes; and 3) the temperature, pH and conductivity have

stabilized. Stabilization criteria are as follows:
temperature + 1 degree C, pH + 0.2 units, conductance %
5%.

d. All fluids introduced into the well will be removed
during development. Therefore in addition to the above
criteria at least three times the total quantity of
fluids added during drilling will be removed during
development.

e. In the event that the well goes dry during development,
the well will be considered developed after it has been
bailed dry three times; enough time will be allowed each
time for the well to fully recharge.

£. Denote physical characteristics of water throughout well
development (color, odor, turbidity, etc.).

g. Record the total quantity of water removed.
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h. Measure static water level after at least 24 hours.
i. Measure total well depth.
j. After final development collect approximately one liter

of water from the well in a clear glass jar. Label and
photograph the water jar. The photo will be suitably
backlit to show the clarity of the water.

Well development data will be recorded on Monitoring Well
Development Sheet, Figure 2-8.

2.1.6 Agquifer Tests (Slug Tests)

In-situ hydraulic conductivity tests will be performed on the new
monitoring wells a minimum of 24 hours after ground-water sampling.
Decontamination of downhole testing equipment will be performed in
accordance with Section 2.1.9. The tests will be conducted to
determine formation permeability. The results of the tests will be
used to estimate ground-water flow rates.

The tests which will be performed are known as rising head tests.
The rising head test involves removing a solid rod which was
previously inserted into the water column in the well. The rising

head test is performed once the water level has returned to siaiic -

after the initial insertion of the rod. Removal of the rod causes
an immediate lowering of water level. The water level recovery to
static is recorded over time using an automatic data logger. Water
level readings will be measured and recorded continuously until the
recovery is 90 percent of the original static water level. The
rate of recovery is controlled by formation characteristics.

The data results of the hydraulic conductivity test are then
calculated. The following formula (Bouwer, 1989) is utilized to
calculate hydraulic conductivity (K):
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K (ft/sec) = % h; S:‘*/I") * % * 11;30
Where: r, (ft) = well radius

R, (ft) = effective radial distance over which
the head difference is dissipated

r, (ft) = radial distance between well center
and undisturbed aquifer

L, (£t) = height of saturated screen

Y, (£t) = water level Y at time zero

Y, (ft) = water level Y at time t

t (sec) = time since Y,

Analysis of the data will be performed utilizing a commercially-
available computer program such as AQTESOLV®. Because we expect
the screen will extend above the water table, only the rising head
data will be used to calculate K.

2.1.7 Test Pit Excavation

Test pit excavations will not be performed within the scope of this
investigation.

2.1.8 Surveying

Upon completion of the wells, a state of Texas certified surveying
crew will locate by standard surveying methods each new monitoring
well and sampling location. A vertical survey will be conducted to
establish the elevation of each permanent monitoring well.
Vertical control will be to the National Geodetic Vertical Datum.
The horizontal grid coordination of each monitoring well to within
0.1 foot and the ground elevation to within 0.01 foot and the
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elevation for each well within 0.01 foot will be recorded. The
survey will be tied to the state plane system.

2.1.9 Equipment Decontamination

The following decontamination procedures will apply to split
spoons, hand augers, stainless-steel bowls and spoons, and ground-
water bailers. The decontamination steps are as follows:

1) Hand wash with bristle brush and a solution of Alconox
(or equivalent) ;

2) Rinse with copious quantities of potable water;
3) Rinse with deionized (Reagent Grade II) water;
4) Spray-rinse with pesticide grade methanol;

5) Spray-rinse with pesticide grade hexane;

6) Air dry.

The following procedure shall be used to decontaminate large pieces
of equipment such as drill rigs, auger flights, and casing.

1) Wash the external surface of equipment or materials with
high-pressure hot water and Alconox or equivalent, and
scrub with brushes if necessary until all visible dirt,

grime, grease, o0il, loose paint, rust flakes, etc., have
been rinsed from the equipment.

2) Rinse with potable water.
3) Air dry. The sampling equipment will be cleaned prior to
each use 1in accordance with this procedure. All

decontamination solutions will be stored on site until
analyses have been completed.
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2.1.10 Waste Handling

All drill cuttings and drilling fluid will be containerized in
clean, Department of Transportation (DOT), 17 H drums. All drums
of soil will be moved to a staging area designated by the base.
All drums shall be adequately labeled prior to being moved to the
staging area. Law will analyze a maximum of one composite sample
from the drums for each area to be analyzed for TCLP. The
analytical information will be used to prepare a manifest for
ultimate shipment of the drums to a disposal facility. Law will be
responsible for off-site disposal of any drums.

bevelopment water will be drummed and moved to a staging area on
base following the procedure outlined in the drill cutting disposal
section above. Drummed development water will.not be analyzed, but
the results of water analysis after monitoring well sampling will
be used to prepare a manifest for ultimate shipment of the drums to
a disposal facility. Law will be responsible for off-site disposal
of any drums.

A separate drum will be provided for additional wastes, such as

gloves, tyvek, etc., generated in drilling and sampling operations.

2.1.11 Field Activity Summary
The field tasks and associated QC and field samples per site are
presented in Table 2-1.

2.2 ENVIRONMENTAL SAMPLING
Field sampling activities include the collection of ground-water,
surface water, sediment, and soil samples. The collection methods,

including sample handling, sample custody, QC samples, and sample
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analysis are presented in the following subsections. Table 2-2
provides a list of equipment required.

2.2.1 Procedures for Collection of Samples

This section presents the planned program for collection of samples
for chemical analysis. The following sections present the site-
specific sampling requirements, the planned sample collection

procedures, and the procedures to be used to maintain sample
integrity.

Prior to sampling, field instruments will be calibrated, files
containing sample information will be processed and labels will be
prepared. Sample bottles will be sorted for each sample location
according to analyses. Conditions and sampling information will be
recorded in the field sampling books and used to assess sampling
procedures in relation to the sample data. The field team leader
will brief the sampling team on safety, decontamination stations
and any other sampling protocols necessary. Each sampling team
member will wear the appropriate level of safety gear as specified
for each site in the Health and Safety Plan.

2.2.1.1 Ground-Water Sampling - Ground-water samples will be
collected from newly-installed wells. Ground-water samples will be
obtained using cleaned and dedicated Teflon® bailers. Bailers will
be decontaminated as outlined in Section 2.1.9. After the bailer
has air-dried it will be wrapped in aluminum foil to prevent
contamination. Polyethylene rope will be used to lower the bailer
into the well. A Teflon® leader will precede the rope attached to

the bailer to prevent the rope from entering the well during
sampling.
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Ground-water sampling will be conducted in a manner which minimizes
interaction of the sample and the surface environment. The
sampling protocol will be as follows:

Floating Hydrocarbon Meagurement - An electronic
interface probe will be used to test for the presence of
floating product in the newly-installed and existing
wells. The probe will be lowered into the wellbore and
if product is present, its thickness will be recorded.
Its presence will be confirmed by withdrawing a sample.
The probe will be decontaminated after each use by the
protocol described in Section 2.1.9.

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

Decontamination of the probe will be performed as per
Section 2.1.9 to minimize the potential for cross-
contamination between wells as the probe is being
withdrawn from the well.

purge the well until the pH, specific conductance, and
temperature have stabilized within +0.2 pH units, +5
percent, and +1 degree C, respectively. Remove a minimum
of three fluid casing volumes, checking the above
mentioned parameters after each casing volume is removed.
If, after three fluid casing volumes have been removed,
the parameters have not been stabilized, remove well
casing volumes until the parameters stabilize or until
six volumes have been purged. If the well is purged to
dryness and does not recharge within a reasonable time to
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permit three volumes to be removed, record the volume
removed and sample as soon as sufficient recharge has
occurred. The calculation for well volume is presented

below:
CALCULATING WATER VOLUME
VOLUME OF WATER IN WELL
H, & 7.48 [(R,® - R,?) .2 + R%]
Volume of Volume of
hole with PVC with
filter pack filter pack
H, = height of water in well screen and filter pack
in feet
™ = 3.14159
R, = radius of borehole in feet
R, = radius of PVC in feet
7.48 = amount of water in 1 cubic ft.
@ = porosity of filter pack

d. Label Sample - Label the sample container as outlined in
Section 2.2.2.

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

After purging the well and sufficient recharge has been
allowed, samples for -volatile organics . should be
collected using the first bailer volume. Lower the
bailer slowly until it contacts the water surface, and
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allow the bailer to sink to the desired depth and fill,
with a minimum of surface disturbance. Slowly withdraw
the bailer, taking care to prevent contact of the bailer
line with the ground. Slowly discharge the contents into
the appropriate sample containers. Repeat the process as
necessary to fill each container to the required volume
(see Section 2.2.2.1). Vials for volatile analysis will
be completely filled, leaving no air space above the
liquid portion (to minimize volatilization). Check that
the Teflon on the Teflon®-lined silicone septum is toward
the sample in the caps and secure the cap tightly. If
semi-volatile compounds are to be sampled for, collect
these samples next. Proceed to the collection of samples
for the remaining analyses. Care will be taken for all
pre-preserved bottles. If acids are present, the bottle
will be opened downwind of and away from the body.

£. Measure pH, Temperature and Specific Conductance -Follow
procedure as outlined in Section 2.3.

g. Custody, Handling and Shipping - Complete the procedures
as outlined in Sections 2.2.2 and 2.2.3.

h. Meagure Water Level - After samples have been collected,
the well cap should be replaced. Static water level will
be measured again ari.er sufficient recharge has been
allowed (24 hours).

2.2.1.2 Soil Sampling - Soil samples will be collected from soil
borings of the newly-installed monitoring wells. The following
section discusses soil sampling and collection procedures.
Included are discussions of soil sampling protocol and equipment.

Subsurface soil samples from borings will be collected using a
3-inch, stainless-steel, split-barrel sampler with California brass
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ring inserts. Care has been taken to determine the best practical
sampling procedure that will result in obtaining representative
samples. The samples must maintain the integrity of the original
medium through collection, transportation, and delivery to the
analyst. The soil samples will be collected and containerized as
described in the following paragraphs.

Subsurface soil samples from soil borings - The auger will encase
an 18-inch long, stainless-steel split barrel sampler which will,
in turn, encase three 6-inch California brass rings. Each boring
will be advanced using hollow-stem augers.. The sampling device
will be placed on a sheet of aluminum foil upon retrieval from the
auger. Each end of the sampling device will be opened by
unscrewing the end caps. Samples from certain borings are to be
collected at depths which exhibit the highest organic vapor
readings. A portable organic vapor analyzer will be used to screen
the individual boring samples. The sampling device will be opened
and the end of each brass ring screened. After the boring samples
have been screened for organic vapor, the brass rings will be
sealed with a Teflon® patch and plastic cap, thus encasing the
sample in the brass ring. The middle 6-inch brass ring sample will
be sent to the laboratory for volatile organic compound analysis.
Soil from the remaining two brass rings will be removed and placed
into a stainless-steel mixing bowl. The sample will be thoroughly
mixed with a stainless-steel spoon and placed into the appropriate
pre-cleaned jars (see Section 2.2.2.1). All sampiing egquipment
will be decontaminated as presented in Section 2.1.9.

2.2.1.3 Surface Water Sampling - Surface water samples will be
collected with stainless-steel beakers in "high-flow" areas. Each
beaker will be cleaned using the method described in Section 2.1.9
before sample collection. Collect samples from the downstream to
the upstream locations. Slowly submerge the beaker into the water.
When the beaker is full, slowly pour the contents down the side and
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into the sample bottles. Completely fill volatile vials first,
leaving no headspace. Fill sample containers for the remaining
analyses. Surface water samples should be collected from

downstream to upstream and should be collected before sediment
samples collected at the same location.

2.2.1.4 Sediment Sampling - Sediment samples will be collected
with stainless-steel hand augers. The sample will be obtained by
driving the hand auger through the water and into the sediments.
Rotate the auger as necessary to reach a sample depth of 6 inches,
avoiding excess disturbance of surface sediment particles.
Retrieve the auger by lifting upward and empty the contents of the
auger bucket into a stainless-steel mixing bowl. Completely £fill
sample containers to be submitted for analysis with volatile
parameters first, leaving no headspace. Once the volatile organic
samples have been collected, mix the remaining sediment thoroughly
and £ill sample containers for the remaining analyses. Sediment
samples should be collected from downstream to upstream and should

be collected after surface water samples collected at the same
location.

2.2.2 Sample Handling

The following sections describe the proper way to containerize.
label, identify, ship, and preserve samples.

2.2.2.1 Sample Containers, Amounts and Preservation - Samples will
be placed in appropriate containers as required by AFCEE (AFCEE,
1991). The amounts to be collected and preservation procedures to
be followed specified by AFCEE (AFCEE, 1991) will be followed.
These requirements are specified in Tables 2-3 (soil, sédiment) and
2-4 (ground water, surface water).
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2.2.2.2 Sample Labels - Field sampling personnel must properly
identify all samples taken in the field with an adhesive sample
label attached to the sample container. The sample label must
contain the site name, field identification number; the date, time,
and location of sample collection; designation of the sample as a
grab or composite; notation of the type of sample (e.g., ground-
water, soil boring, etc.); identification of preservatives used;
any remarks; and the initials of the sampler. The sample labels
will be placed on the bottles so as not to obscure any QA/QC data,
and sample information will be legibly printed with waterproof ink.
Field identification must be sufficient to allow easy cross-
reference with the site logbook. Clear tape will be placed over
the label to prevent removal or damage.

2.2.2.3 Sample Identification - The following section describes
how each sample will be identified and what this identification
signifies. Note that all sample IDs shall be no more than 10
characters long to facilitate input into the IRPIMS database.

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

The "NNN" portion of the sample ID shall consist of the unique
IRPIMS site code for the site. The "CC" portion of the sample ID
shall consist of a two character location code, as follows:

MW - Monitoring well

SW - Surface water

SB - Soil boring in which no monitoring well was installed
SD - Sediment

SS - Surface soil

DC - Drill cuttings
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The "##" portion of the sample ID shall consist of a number that is
unique for each site and matrix, starting with "01". Characters 9
and 10 are optional for water samples and shall signify the upper
depth of sample collection for soil and sediment samples. If
characters 9 and/or 10 of the sample ID are used, character 8 shall
be a dash. 1If characters 9 and 10 are not used, character 8 shall
also not be used. Note that field duplicate samples will be given
a false sample ID and date and time of sampling to hide their true
identity from the laboratory.

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

The "CC" portion of the sample ID shall consist of the appropriate
two letter IRPIMS code for the type of QC sample, as follows:

AB - Ambient conditions blank
EB - Equipment blank
TB - Trip blank

Character 3 shall be a unique number for that QC sample type and
for the day of collection, starting with "1". Character 4 shall be
a dash. Characters 5 through 10 shall indicate the date of
collection, where "DD" is the day, "MM" is the month (0Ol=January,
etc.), and "YY" is the last two digits of the year.

2.2.2.4 Handling and Shipping - The properly labeled and sealed
sample containers will be placed in plastic "Ziploc" type bags and
sealed. Bagged sample containers will be placed in the bottom of
the cooler. Bagged sample containers will be arranged in the
cooler so that they do not touch, and will be packed in double-
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bagged ice and additional packing material to prevent breakage.

Samples should be packed so as to maintain a temperature of 4°C
during shipment.

Analytical Request forms, as shown on Figure 2-9, and chain-of-
custody documents (see Section 2.2.3) will be sealed in air-tight
plastic bags and taped to the inside of the cooler 1id. The 1lid of
the container will be taped shut and sealed with custody seals (see
Section 2.2.3). Samples will be shipped directly to the laboratory
by overnight courier on the day they are collected, if at all
possible. The laboratory will be notified by phone of the sample
shipment schedule. No samples will be held more than 24 hours on
site, unless special arrangements are made with the laboratory.

2.2.3 Sample Custody

Documentation of sample custody from the time of collection will be
maintained. Custody within the laboratory is described in Appendix
B. Custody in the field is described in the following paragraphs.

Chain-of-Custody records will be prepared for each shipping
container. The custody record will be fully completed, in
triplicate, by the field technician designated as responsible for
sample shipment to the laboratory. The information specified on
the chain-of-custody rernrd will contain the same level of detail
found in the site logbook, with the exception that on-site
measurement data will not be recorded. The custody record will
include the following information: name of person(s) collecting
the samples, date samples were collected, the sample identification
code (ID), type of sampling conducted (composite/grab), and number
and type of containers used. Figure 2-10 presents an example of a
Chain-of-Custody record.

Transfer of sample custody shall be indicated by the signatures of
the sampler(s) and the person receiving the samples on the chain-
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of -custody record, with date and time noted. Prior to sealing the
shipping container, the original and first copy of the chain-of-
custody record shall be placed in a plastic bag that will be
attached to the inside of the shipping container 1id. The second
copy remains with the sampler(s). If a courier service is to be
used, the signature of the receiving person will be replaced by the
shipper’s airbill number. Receipt at the laboratory shall be
indicated by signature of the laboratory’s Sample Custodian, with
the date and time recorded.

To allow a means of determining whether sample integrity was
maintained, custody seals will be placed on the shipping
containers. Custody seals will be pre-printed, adhesive-backed
seals with security slots designed to break if disturbed. Sample
shipping containers (coolers, cardboard Dboxes, etc., as
appropriate) will be sealed in as many places as necessary to
ensure security. Seals will be signed and dated before use. Upon
receipt by the laboratory, the Sample Custodian will check and
document whether the custody seals are intact.

2.2.4 0OC Samples

Quality control (QC) samples are collected and analyzed for the
purpose of assessing the quality of the sampling effort and the
analytical data. QC samples include duplicates and replicates of
field samples, equipment blanks, trip blanks, and ambient condition
blanks. The type, description, preparation and collection of field
QC samples are discussed in the following section.

QOC Samples - Samples initiated and analyzed to identify and
diagnose problems related to sampling analysis.

Replicate - A single sample divided into two equal parts for
analysis in order to provide precision data. Replicates are
applicable to soil and sediment samples.
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Duplicate - Two samples collected independently at a sampling
location during a single act of sampling in order to provide
precision data. Duplicates are applicable to water samples.

Equipment Blank - Samples consisting of reagent water
collected from a final rinse of sampling equipment after the
decontamination procedure has been performed. The purpose of
rinsate blanks is to determine whether the sampling equipment
is causing cross contamination of samples.

Trip Blank - Containers of Type II reagent grade water that
are kept with the field sample containers from the time they

leave the laboratory until the time they are returned to the
laboratory. The purpose of the trip blank is to determine
whether samples are being contaminated during transit to and
from the laboratory. Trip blanks pertain only to volatile
organic analyses; therefore, the containers must contain no
headspace. Only one trip blank is required per sampling day
and shall satisfy trip blank requirements for all water
matrices for that day if the volatile samples are shipped in
the same cooler. However, if more than one cooler contains
volatile samples, then a trip blank will be placed in each
cooler containing volatile samples.

Ambient Conditionsgs Blank - Samples consisting of Type II
reagent grade water that are prepared at the site. Ambient
condition blanks are used to measure the influence of ambient
volatile conditions at a particular set of sampling locations.
Ambient condition blanks will not necessarily be collected
every time volatile samples are collected. They will be
collected when samples are collected downwind of possible
volatile sources such as active runways or an adjacent
highway. )
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2.2.5 Sample Analysis Summary

Tables summarizing the environmental samples and the proposed QC
samples to be analyzed by parameter by site are as follows:

Matrix Table No.

Subsurface Soil from borings 2-5
Ground Water - Monitoring 2-6
Wells

Ground Water - Hydropunch 2-7
Survey

Surface Water 2-8
Sediments 2-9

2.3 FIELD MEASUREMENTS

2.3.1 Parameters for Field Characterization of Samples

Certain measurements must be performed as soon as possible after
sampling in order to get accurate results. These parameters
include pH, temperature and specific conductivity. These
parameters will be measured in the field when the samples are
obtained during sampling. Other field parameters include safety
measurements of air vapors and turbidity during well development.

2.3.2 Equipment Calibration

All equipment will be calibrated according to manufacturers
instructions or a generally accepted practice. Calibration of all
instruments will be recorded in the field book. The following
subsections describe calibration procedures. 2Additional detail is
provided in Appendix A.
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Measurement of pH will be done on site with a pH meter. The
instrument will be field-calibrated with two buffer solutions
at the beginning of each day’s use. Accuracy of the
measurement is maintained by selecting a standard buffer with
a pH as close as possible to that of the sample (preferably
within three pH units). The pH of the buffers used will be
dependent upon the pH of the sample, but in each case will
"bracket" the range of measurement. The stability of the
calibration will be verified through the analysis of one
standard periodically throughout the day as deemed necessary
by the Site Manager, but at least once every five hours.

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

The hand held portable organic vapor analyzer with a
photoionization detector (PID) used to screen the air vapors
at the head of the augers and in the breathing zone will be
calibrated daily with a 100 ppm level of isobutylene.

Turbidity will be measured with a nephelometer (also known as
a turbidimeter). The instrument will be calibrated with three
standards of concentrations at 0.1, 0.2, and 0.5 NTUs at the
beginning of each day’s use. The stability of the calibration
will be verified through the analysis of one standard
periodically throughout the day as deemed necessary by the
Site Manéger, but at least once every five hours:
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2.3.3 Equipment Maintenance

Equipment used in the field is located in a central store room.
The equipment must be "signed in" upon return and "signed out" when
removed for use in the field. All equipment must be returned
decontaminated and any malfunctions reported to the project

manager. The project manager will incorporate any actions
necessary for the repair or replacement of the equipment.
Equipment maintenance logs are kept on file. Battery powered

instruments will have their power supplies checked daily.
Rechargeable instruments will be recharged daily.

2.3.4 Decontaminatjion of Field Instruments

Decontamination of field instruments will depend upon the
instrument. The probes for the pH, temperature and specific
conductivity meters will be rinsed with reagent grade water before
and after each use and at the end of each day. The measurement
vial for the turbidity meter will be rinsed out with deionized
water before and after each use. No decontamination is required
for the organic vapor analyzer.

2.4 FIELD OA/QC PROGRAM

2.4.1 Control Parameters

Control parameters of the field procedures consist of the same

controls that govern analytical data. Control parameters consist
of the following:

Collection of field and QC samples
Calibration of field equipment
Decontamination of field equipment
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. Development of wells

. Purging a minimum of 3 well volumes before sampling
Record keeping

2.4.2 Control Limits and Corrective Actions

Appendix A presents a summary of field quality control procedures
and acceptance criteria for field measurements. Corrective action
requirements are presented in Table 2-10.

2.5 RECORD KEEPING

Pertinent information concerning all aspects of sampling and field
measurements will be recorded in hard-bound field notebooks, and
all chain-of-custody documents completed in order to completely re-
construct the activities. The bound field notebook will have pre-
numbered pages, and entries will be made in indelible ink.
Environmental conditions will also be characterized. Each sampling
site will be characterized by the following criteria.

1. Location of work

2. Weather

3. Rainfall

4. Temperature - minimum and maximum
5. Wind direction

6. Ongoing activities that may influence or disrupt sampling
efforts

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

Each day the site manager will prepare a Daily Quality Control
Report (DQCR) and send it to the AFCEE TPM. The DQCR will include
weather information at the time of sampling, sampleé collected,
field instruments and calibrations and will reflect any problems
that occurred in the field. A DQCR is shown in Figure 2-11.
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2.6 SITE MANAGEMENT

The AFCEE Team Chief (TC) for the Carswell AFB RI/FS is Mr. Chris
Hobbins. Mr. Hobbins’ address and phone number are:

AFCEE/ESB

Bldg. 624W

Brooks AFB, TX 78235-5000
(210) 536-5261

The Carswell AFB Point of Contact (POC) in the IRP Civil

Engineering Squadron (CES) is Captain Erin Manning. Her address
and phone number are:

7 SPGT/DEV

Bldg. 1215

Carswell AFB, TX 76127-5000
(817) 782-6250

Carswell AFB personnel (Civil Engineering) will assist in base
cooperation for the following:

Personnel identification and vehicle passes
. Utility clearances and permits
. Temporary field office

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

. Rights of easement and access to all Air Force and

private property to perform all required £field
investigations.

All field personnel will adhere to the procedures as described in
the work plans. The site manager will supervise all field
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activities and constantly update Mr. Hobbins and Law’s Project
Manager, John O’Brien of the daily activities. Any major problems
that occur during field activities will be brought to the attention
of the TC for his input into the resolution of the problem.

Emergency contacts for medical assistance are discussed in the
Health and Safety Plan.

3517-0111.03 2-30




REFERENCES
AFCEE, 1991. Han ok To S rt The Installation Restoration
P r P Work: V I - Remedial
Invegtigation/Feagibility Studies (RI/FS), United States Air

Force, Air Force Center for Environmental Excellence [AFCEE]:
Environmental Services Office, Environmental Restoration
Division, Brooks Air Force Base, TX, May 1991 (Reprinted 22
May 1992)

AFCEE, 1993a. Installation Restoration Program Information
Management System IRPIMS): Contra r Da Loadin Tool

(CDLT) User’s Manual - Version 1.2, United States Air Force,
Air Force Center for Environmental Excellence [AFCEE]:
Environmental Services Office, Environmental Data Management
Division, Brooks Air Force Base, TX, January 1993

AFCEE, 1993b. Installation Restoration Program Information
Mana nt s IRPI : 1i ntrol Tool CTOOL
User’s Manual - Version 1.2, United States Air Force, Air
Force Center for Environmental Excellence [AFCEE] :
Environmental Services Office, Environmental Data Management
Division, Brooks Air Force Base, TX, January 1993

ANSI 3.1, 1981, American National Standards Institute, Inc.,
"American National Standard for Selection, Qualification, and
Training of Personnel for Nuclear Power Plants."

Bouwer, 1989. Bouwer, Herman, "The Bouwer and Rice Slug Test - An
Update", Groundwater, 1989, 27 (3 May-June), pp. 304-9

42nd Strat ~Hosp/SGPB, 1988. Evaluation of Water From
Demineralization Plant Ion Exchange, Water Analysis Letter to
42nd CES/DEEV, 12-12-88.

3517-0111.03 R-1




1‘~ EN TN
At D

LAFB, 1993. Loring Air Force Base Civil Engineering Squadron.
Telephone communication between Mr. Jim Beaver (Law) and Mr.
David Strainge (LAFB), 8 March 1993

USEPA, 1980. Interim Guidelines And Specifications For Preparing
Quality Assurance Project Plans, (QAMS-005/80), United States

Environmental Protection Agency [USEPA], Office of Monitoring
Systems and Quality Assurance, Office of Research and
Development, Washington, D.C., 29 December 1980

USEPA, 1987a. Data Quality Objectives For Remedial Response
Activities - Development Process, EPA/540/G-87/003, United
States Environmental Protection Agency [USEPA], Office of
Emergency and Remedial Response and Office of Waste Programs
Enforcement, Office of Solid Waste and Emergency Response,
Washington, D.C., March 1987

USEPA, 1987b. Data Quality Objectives For Remedial Resgponse
Activities - Example Scenario: RI/FS Activities at a Site with
Contaminated Soils and Ground Water EPA/540/G-87/004, United
States Environmental Protection Agency [USEPA], Office of
Emergency and Remedial Response and Office of Waste Programs
Enforcement, Office of Solid Waste and Emergency Response,
Washington, D.C., March 1987

USEPA, 1987c. Expanded Site Inspection (ESI) Trangitional Guidance
For FY 1988 (OSWER Directive 9345.1-02), United States

Environmental Protection Agency [USEPA], Office of Emergency
and Remedial Response, Washington, D.C., October 1987

USEPA, 1986. Test Methods for Evaluating Solid Waste, Third
Edition, SW-846, Solid Waste and Emergency Response,
Washington, D.C., November 1986

3517-0111.03 R-2




i
_
|
gl 4o | €o'LLlO- —m%

Aiojeioqe Bupse | {BJUBWIUOIIAU] puB Y}|BoH BUIBIAl = _T13JHIN..
™ €861 Y2IBN PosineY ‘6L61 UIBIN ‘VdISN ‘0Z0-6L-1/009-Vd3 ‘BBISEA PUE 1818\ JO SISA[BUY [€01LI6YD) 10] SPOYISIN = ,0Z0-6L-1/009-VdI. !
) 986 | 19qWeAON ‘VdISN ‘9¥8-MS BTSE/R PIOS BUNENBAZ J0] SPOYIGIN 1901 = ,9p8-MS.  :S00ueIejey (e)
L :

L
~
v

=

'g18Qq Be|4 iUy uonoelep s Aep iod | ejesuly
‘eleq Beyy -z .
-ejdwes Jo jonbije pig ezAjeuy ‘| sjiun 0§ ¥ Aep 1od | ejeondnq
:00 31dNVS
‘Juewniisu) eoejdey ‘g
'$U0NONIIBYY 8,181N)0BJNUBW Jod 88 WBISAS YO8y ‘Z
‘piepuels Yoeyy ‘| wo/soywn gz ¥ Aep jo pue pue BuuiBaq 1y Aungeis uoneiqlen
‘juewinysul eopjdey ‘g
e ohe Jooid 'z {0Z0-6L-¥/009-Vd3)
*8U0IIONIIBUY 8,191N}0B NUBW Jod 8B WOIsAS Yoo . wio/soywn F duy 03 Jou uoneiqie "oL” N
i ey | /soywin GZ d qeo (s18AeuB pjoy) |°0Z |
‘00 LNINWNYLSNI @oueionpuo) syedg
NOILOV JAILO3HHOD VIH31140 JONV.LdIOOV AON3IND3IY4 AD3HO {8) QOHLIW
TOHLNOD ALNVYND /4313INVYHVd

sBX9)] ‘oseg 92104 Ay |[oMsiB)
Apms Aypqises/uonebnseau) jeipowey
VIH3LIHO JONVLdIOOV ANV SINIWIHINDIY T0HLNOD ALITVND 40 AHVYIWWNS



£0'1110-41G¢8

€L jo¢
(= A101810Qe7 Bupse | |BIUSLIUOCIAUT PUB Y)jBOH SUBW = ,T13HW.
) £861 YOIB POSINGY ‘6L61 YOIBIN 'VdISN ‘0Z0-6L-$/009-Vd3 ‘FOTEEAR PUB TOIBAA JO SISABUY [BORUEYS 10 SPOYISN = ,0Z0-6L-+/009-Vd3.
s 9861 10GWOAON ‘VdISN ‘9v8-MS ‘BIS6M PIj0S DUNBA[BAZ 10] SPOUTOI 1501 = .9p8-MS. :Seousiojey (e)
&5
32
1

‘nep Be)y 1wy uondelep S Aep iod | ejesuly
‘ejep Bely -2
*ojdwes jo jonble pig ezAjeuy | sljun g'0 ¥ Asp ied | eypoNdnQ
00 31dNWVS
‘ejeiqliedosy ‘g
‘welsAs ¥oeyo 'z
‘piepusls 3¥o8y) | sjun 20 ¥ s|eA8] 0M] 1B Jnoy Jed | Aljigeys uoneiqyed
‘Juswiniisu} eoe|dey ‘g
Laprivpticinn- i (0Z0-6L-/009-Vd3}
*suoi3oNIsu| 8,10inJ0BNUBW Jod 8B WEISAS 309 . sjun |'0 ¥ 8jone| om) 1e Aep Jed uoneiqye “6L” N
4 ¥°84D | wn 1o jone| P 3 qYyed (s1sAjeue pjoy) 1081
30 INSWNYISNI Hd
NOILOV 3AILO38HOD VI431I40 3ONVLd3J0V AON3ND344 XJ3HO {(e) QOHLIN
JOYLINOD ALNVNOD /4313NVHVYd

sexaj ‘oseg 92104 Iy |jomsie)
Apmig Aupqiseedjuonebnseau) jeipowoy
YVIH3LIHD IONVYL4AIOVY ANV SLININIHINDIY TOHLINOD ALIIVYND 40 AHYWINNS

oh




€0'L1L0- M (8-1

gl iog
Alojeioqe Bunse] [ejuswuOIAU] puB YlBeH suleiy = T13HW.
£861 YOIBWN POsIneY ‘661 UDIB ‘VdISN ‘0TO-6L-$/009-Vd ‘BOISEAL PUB I81BMA jO SisA[eUY oIy 10} sPOISIN = .0Z0-6.-1/009-Vd3.
Aa' 9861 19GWOAON ‘YdIASN ‘9Y8-MS OI8BAA PII0S DUREBN[EAZ 10} 8POUISIN 38081 = JOY8-MS.  sedusiojey (8)
]
D
&
L4y
i

‘ejep Bel4 g
‘gjdwes Jo jonbijs pig ezAjeuy ‘| D0 C F Aep 10d | eeoldng
‘00 F1dNVS
‘juswiniisu) eoeydey ‘7

A d B ASIN d {020-64-¥/009-Vd3)
q peiiled Jejewouneyl uoisioeld isulebe yoeyy ‘| D20 CF 14} 03 J0ud uonsiqied (S15AUE ploB) 1°OL L
:00 INJWNYLSNI omeedweo}

VI43LIHO JONVYLdIOOV AON3ND3Yd AJ03HD (e) QOHL13IN

/4313INVHVYd

NOILOV 3AILO3HHOD

JOYLINOD ALITVND

on

sexe)] ‘eseg 92104 MY |loMsSI8)
Apms Aupqisesd/uonebnseul jelpewey
VIH3LIH) 3ONVLd3DIV ANV SINIWIHINDIY T0HLNOD ALNVND 40 AYVYWNINNS



on

go'LiLL0-41a¢

R o 4
Alojesoqe Bunse | jeluswuoiAul pue ylgeH suleN = ,T1IHW.
£861 Y2IBW PesINGY ‘6.6 YOIBIN 'VdISN ‘0Z0-6L-4/009-VdI BAISEM PUB JOIBAA JO SISA|EUY ,8olWey) 10} SPOYIeN = ,0Z0-6L-4/009-Vd3. !
9861 19quenoN ‘VdISN ‘9v8-MS ‘@ISBAA | 105 BUNBNIBAT 1O} SPOYIeN 186 = .OV8-MS. :sedusiojey (s)
/a.’
)
‘2
-
| Sl
4
-t
‘Blep sejdwes Oz Jed | JO wnwliW i
peieioosse ||8 Ajenb pue exids 13eBip 1s0d wiojed g xipueddy eeg ‘gejdwes jo yoieq Jed | Asw/siN .
“1an sejdwes Oz Jed | Jo wnwjuiw

eyl X0l ueys sse| sejdwes ||@ 82Ajsuse) pue 1sebipey

JAN > en|eA einjosqy ‘so|dwes jo0 yoleqied | jue)g deid

yoleq |BonAjeue o pue pue
sejdwes Q| Aiene Jelje - §230

‘g0 pooB 1se| eouis pezAjpue se|dwes a2Ajeuse) uonBOLUSA
pue e)eiqieoe.) ‘we|qoid eA|0s ‘sisAjBuB 8lBUIWIG)| JAN > enjeA einjosqy uoneiqied [eRiul Jeyje - 9| g99/891
(BH yoleq jedniAjeue jo pue pue
*ADD pooB 1se| @ouis pezAjpue se|dwes 9zAjBuee) 10} 9,0Z) @N{BA enJ} JO %01 UIIM sejdwes Q| Alene Jelje - ADD
pue sjeiquedses ‘wejqoid aAj0s ‘sisAjeue ejeuILIg | en|eA peinsesjy ‘uoneiqued '1d g sisAjgue 0} Joud - AD| ADJ/ADI
100D AHOLVHO8V
pe199}|00 o
‘B18p AjI|enD sjiwy| uoyoelep peysodes ueyl sse seidwes pjeyy 0L Alone 10§ | (o) eyesuly -
%GEe > QdY - se|dwes snoanbe-uoN (98-MS)
‘UOIIOB BAN1D9110D 18N} BUILIGIEP ‘I0U J| "POMO||0} %0Z > AdY - se|dwes snoanby . (LLvLioLvL
8JeM 80.npeooid U0)O8||00 Jedoid Jeyleym ejen|ene sy ..<<>o_ Amosp
01 B3ep 087} "BIBP BBy ‘j01IU0D L) JOU J| '|0AUOD 10131400 JUBLING UBY] 888 8q 18NW pe1oe}joo —th.hp NNMH_WC“H“:“".Q_
u| @18 Aey] JI eulwelep 0) BIEp O qB| Meney ad ‘Hwy| UoRoelep XO| BAO sejdwes pjey 0l Asene Jo. e1eoldnQ § .
D qe| H % P X0lL qv 1 194 OL 41 (090L :VV4D) opuesiy
00 q13i4 VYVAD pue vviD Aq simely
NOILOV 3AILO3HHOD VIHILIHO 3ONVLd3IODV AON3IND3Y4 ANO3IHD (e) AOHL3IW
I0YLNOD ALIIVND /43L1INVHVd

sexo| ‘oseg 92104 Ay ||9Mmsi1e)
Apig Anjiqiseed/uonebisenu) [Bipewey

VIHILIHD FINV.LDIDIOV ANV SLNIWIHINDIY TOHLNOD ALITVND 40 AHVIWIANS



i

-
7]
S~ AN

‘§D] pooB ise| aouis pazAjeus sejdwes ozAjeueos
pue ajeiqjeoas ‘wajqoid anjos ‘sisAjeue ajeuiuwa |

‘yojeq azAjeueas
pue wajqoid 8Aj08 ‘j0I3U0D JO INO |8 j| ‘Uniay

‘Aj@ieudoidde
ejep Ajjenb pue axids uonsaBip-1sod e wiojiad

‘uoneIIUBOUO0D Yue|q 8yl XO| ueys ssa| 1ng JAW
ey} uey) JojeaiB sejdwes |je azAjeueas pue jseBipey

‘g9 pooB 1se| adujs pezAjeue se|dwes azAjeueal
pue ajeiqieosss ‘we|qoid aAjos ‘sisAjBue ajeulwie ]

‘ADD pooB 1se| asuis pezAjeue se|dwes azAjeueas
pue ajeiqieoas ‘we|qoid aAjos ‘sisAjeue ajeulus |

A18A0001 %07 | -08

‘pes/|os :A18A008) 9%GZ| - SL
siejem :AJaN0081 9021 - 08

g xipuaddy aag

{1an) nwn
uoioelaq Poyls S enjeA ainjosqy

{1an) ynwn
uoioelaq Poyisy S anjeA ainjosqy

an[BA aNn1] JO %01 UIYIIM
enjeA peinseayy ‘uonsiqies ‘id p

%0t > adY - sejdwes snoenbe-uopy
%0¢ > adY - se|jdwes snoenby
‘sywy

|043U0D JU8LIND UeY] 888} 9q I8NW

lys inoy g
19d 10 uns Jo puse pue BuuuiBeg

se|dwes oz Jed | wnwiuw
‘sejdwes jJo yoleq Jed |

sa|dwes oz 1ed | wnwiuw
‘gajdwes jo yojeq sed |

sajdwes Oz J1ed | wnwiuiw
‘sgjdwes jo yojeq ied |

yojeq [eonAjeue jo pue pue
sejdwes O} Alane Jayjje - §30
uonBOYHAA

uoneiqies |enjul Jeyje - g3\
yojeq |eonAjeue o pue pue

sa|dwes Q| Asene 181je - ADD
sisAjeue ajdwes o3 Jold - AD|

pe30e|j0o

¥oeyd aouelapielu|
{s07)
9|dweg |jon3uo) Asojeioqer]

asw/sw

juejg daid

Jueig uonesqied (832)
Buinuguo pue (go)) [eniu|

uopeoyueA UoeIqIed (ADD)
Buinunuog pue {AJ]) lenw)

100 AHO1VHO8V1

gL 40§ €0'LL10-4
o~
o Alojelioqe Bunss) jejuswiuoliaug pue yijeaH auleiy = ,113HN.
w » £861 Yolel pesiney ‘6761 YoIBW ‘vdISN ‘0Z0-6L-+/009-Vd3 ‘FeIseM\ pUE I0IEAA JO SIBAJBUY (€3]0 J 16§ SPOYIBIN = ,0Z0-6L-4/009-Vd3.
\?w 9861 19qWenoN ‘YdISN ‘9F8-MS BIBEAR PIloS BuneneAs 1o} spoyiaiy 1881 = .9¥8-MS.  i89dusiajey (6)
S ,
%Y

‘ejep AjljlenD Qady % ‘Wi uonodalap X0l eAoqy sajdwes piaty 0| Alane 104 | (o) ejesuly
‘uolIoe 8AI}081I00 J8Yylin) 8UILIEI8p ‘J0U §| "PeMOj|o) ‘juaesaid eq ued
aiam seinpedsoid uooe|joo Jadoid J8yiaym ajenjens Jwily uooalep poylew ayj sawp ¢
03 ejep asny ‘ejep Bey ‘01u0o u) Jjou §| ‘josjuod  Bulpesdsxs UOBIIUGOUOD B YIIM YoBe peios|joo
u| 48 Aayj ji sulialep 0] Blep DD qej Maney ‘spunodwo jeBie; { ueyy aiow oN sojdwes pjely 0| Alene Joj | ajeo)jdnq
- {9¥8-MS) 0109
130 4133 dol Aq smep
NOILOV 3AILO3IYYOD VIY3ILIHO IONV L4300V AON3ND3Y4 MO3HD (8) QOHL3IN
TOH1INOD ALVND /4313IWVHVd

sexo)] ‘oseg 92104 1Y ||oMsi8)
Apmig Aupqisesd/uogebnseau) [eipewiey
VIY3ALIHD FONV.LdIDIV ANV SINIWIHINOIY TOHLNOD ALIIVYND 40 AHVININNS



€0°LLLO-415¢

gl 409
Al0je10qeT] Buise] |BIUSWIUOIAUT puB YyljeeH sulBN = ,T1IHW.

X €861 Y28 Pesiney ‘6L61 YOIBW ‘'VdISN ‘0Z0-6L-¥/009-Vd3 “S8ISEA PuB J81BM jo SiSA|BUY jeojwieyy 10} SPOYIBW = ,020-6.L-/009-Vd3.

£ 986 L 19qWBAON ‘YdISN ‘9¥8-MS BISEAA PII0S BUNBNIBA] 10§ SPOYIeN 1801 = LOP8-MS. :seduclejey (e
s

9
ﬂ(bb m
au.x

i *glBp

ey3 Ajijenb ‘j011u09 Jo 1IN0 |8 )| "sejdwes ezAjeuesy

‘gjep Beyy ‘ejdwes ezA|pusey

‘jue|q oY) Ul punoj 1Byl sewn Ol > 8inses AjenD

*jusWINII8Ul 83BIqI|BI0)
‘|o13u09 Jo INO us §) "uoneiqied BuiNuRuod uniey

*JuewINIsuU) 93BIqIBI8 Y
Jpedel {juswinIIsu) eun)

Jpede) {Juewiniisu) euny

"e3ep AjllenD

‘UOOB BAIID81109 JOYLN) BUILLIBIEP ‘10U §| ‘POMO||0}
eJom seinpeooid uonoe)joo 1edoid Jeyieym elenjens
0} Bjep os() ‘eiep Bejj ‘josUOD U} JoU §| ‘joIUOD

uj 818 A8y} Ji BUILWISIEp O} BIEP DD qB| MSINeY

‘yojeq eiue ejdweses

’SUO[IBIIUGIUOD JBjiis B 8ejduies pjelj uj punoy

ese spunodwod swes pue ‘jou }j "we|qoid Aiojeioqe|
B S| 910y} }| SUjWIe}8p 0} BIEP DD (8| Meiney

*yojeq eifjue ejduieses

‘8U0[}BJJUSDUOD JBjIWIS I8 8o|dwes p|ely ul punoj

ese spunodwod ewes pue ‘Jou j| "we|qoid Ai0jeioqe|
e 8| 810Y] J| BUjWIGIEP O] BIBP DD qB} Meiney

g xipueddy ees
g xipueddy eeg

Wiy uoijoelep peliodes ueyl sse

uoneiqie |eniul jo eBeiens

wiol} 9,GZ > seeinep 103oey
esuodses 8327 0620 POIX0O

I8NW YoIYM wiojowlolq jo uondeaxe
oY) YiIm 00€°0 Peedxe 830dS

oBeioAe WOI) 9,0 > S81BINGD

10308} 8suodsel 8320 ‘00€'0
pesoxe 8)3dS ‘uoneiqied 3d g

9P 8MS POYIeW 88S
poyjew 998 ‘BLEIUNO @oUBPUNQE UO)

s)wij uooeyep pelsodes usy) sse

% 0P > (dY - sejdwes snoenbe-uoN
°%0€ > (dY - sejdwes snosnby
sl

J011U0D JUSLIND UBY) 880 8q 18NW
QdY % ‘Ml uonde1sp Xp| 8A0qY

‘jueseid eq ued

JlWi| UoRoeIep poylew 8y} sewl ¢
Buipesoxe UOHEBIJUSIUOD B YIM yoBe
‘spunodwoo jeBie) $ uey) esow oN

‘jueseid eq ued

Jlwy| uonoelep poylew oyl sewil €
Buipeeoxe UOBIJUSIUOD B YIIM YoBe
‘spunodwod jebie} ¢ uey) s1ow oN

se|dwes O0Z A1ene 10} |
ejdwes Asen3

Aep

Asone 10 ‘sejdwes 0Z A1ene 10} |

uopesedo jo .E:o: Z1 A1eA]

BUOIUO
s|lej uoyeaqies BuiNupuoo
usym pue sisAjgue 0) Jolid

uonesedo jo sunoy Z| AI9A]

uonesedo jo sinoy Z| A1en3

pe1oe||0o
so|dwes pjey} 0| A1ene 10} |

pe1os|joo
sojdwes piet} 01 Alene 10} |

*8001N08 0]11B|OA

9|qissod JO PUIMUMOP Pe198]|0d

o1e so|dwes usym pelae|jod

Asojeioqe| 03 peddiys
so|dwes Jo yojeq yoee 10} |

ASW/SW )
Aronooey ejeBoung

Aue|g PoyIeW

uonjeiqie) Buinupuod

uoneiqyed feniu;
uopneiqie) ssey

g48 YIM %20y Aunnisues
50 AHOLVHOav1

(9) elesuly

eieoidnQ

Auelg usiquiy

juejg n:_
:00 Q13

(9¥8-MS) 0vZ8
SW/09 Aq
spunodwo?) osjuedio eNEIOA

NOILOV 3JAILOIHHOD

VI43LIHO 3DONVLJIOIV

AON3IND3YHd

A03HD
T0HLNOD ALIVND

(e) QOHLINW
/Y¥313INVHVd

sexo] ‘eseg 02104 Iy |omsied
Apmig Apqisead/uonespsenu; [elpewey
VIHILIED FONVLIdIDOV ANV SLNIWIHINDIH TOHLNOD ALIMVND 40 AHVWINNS




€0°'L110-41S

g1 40 L
.UJ Alojeioqe] Bugss | jejuswiuosAug pue Y)eeH suleiN = ,T1IHNW. i
&3 €861 YOIBW POSINGY “6/6 L YIBI 'YdISN ‘0Z0-6L-/008-Vd3 ‘SEISEAR PUB IGTEM JO SIBAUY [BolUBL 10} SPOUION = .0Z0-6/-4/009-Vd3. |
(2 9861 J9QWOAON ‘VJISN ‘9b8-MS ‘TISEA PIIOS BUNEN[EAZ 10} SPOUIGN 1561 = .9v8-MS,  899Usiejoy (B)
£
i
i

‘ejBp
oy} Ajljlenb ‘jo13u0d Jo Ino |8 j| ‘sejdwes azAjpusey

‘gjep Be)j ‘e|dwes ozA|pusay

‘juB|q @Y) Ul punoy jey} sewyl O} > sinsas Ajjenp

‘JusWINIsU) 9)BIq)[BI0)
’|013U0D J0 1NO ||1I8 j| "uoneiqied BuinuRUod uniey

*juswiniysu) 93Biq)|BO0Y

*e1ep AJyBnD

'UOI}08 BAI}O91I0D J9YLIN) BULIBISP ‘10U }| ‘PaMO|i0}
e1eMm seinpesoid uoyoeyjoo 1edoid 18yleym o1en(BA®
0} B1Bp 980 ‘BlEP BBl ‘|0JIU0D UL JOU J| *|0IUOD

uj 18 Aay} J) suiwIe}ap 0] BIBP O qB| Meiney

*yoleq eijue e|dwesel

‘SU01]BIJUSOUOD JBJILLIS J8 89]dwiBs pjaly Ul punoy

ese spunodwos swes pue ‘jou ji ‘wejqoid Aiojeioqe|
B 8} 849} }I BUlWIGlEp O] BIBP DD 8| MoINeY

*yaeq esjue ejdwesal

‘8U011813U9OU0D JB|ILIIS }B 89|dwWes pjay ul punoj

018 spunodwiod awes pue ‘jou j| ‘wejqoid Alojeioqe|
B 8| 949Y) I ulLIe}Ep O} BlBP D] gB| Moiney

g xipueddy eeg
g xipueddy eeg

3 uonoejep Buniodes uey) sse

enea
onil JO %G| UIYIIM 8NjBA painsesiy

(eAIND UONBIQYED 88N 8SIMIBY}0
‘'9%0Z 5 QdY 81 4y 'Bae 08n) G66°0
2 JUBIdJ00D UOHB(91I0D 10 SJY

40 %0z S QS :uoneiqyeo 1d g

sjiw| uonoelep peliodes uey) 8se

%0p > (dY - se|dwes snoanbe-uoN
°%0¢ > QdY - se|jdwes snoenby
<83y

|041UOD JUSLIND UBY] 889| 8 ISNW
adY % ‘Nwi uondelep Xpi aAoqy

‘juesaid oq ued

Jwiy uopoelep poylew eyl sewll ¢
Buipesoxe UONBIILEDUOD B YIIM YOBS
‘spunoduiod jeBie] $ usyl eiow oN

‘juesesd aq ued

Jwy| uonoelep poylew 8yl sewl} ¢
Buipeeoxe UOIIBIJUBOUOD B YIM YoBO
‘spunodwos jebie} ¢ ueyy eiow oN

se|jdwes Oz A1one 10} |
o|dwes Alen3

Aep
Asone 1o ‘sejdwes OZ AleAe 10§ |

uonesedo jo sinoy Z | A1en3

euelno
8|8} uoneiqeo Buinupuod
usym pue sisAjeue 0} 10lid

pe19@)j00
so|dwes pjayy 0} A19Ae 10} |

pe1oey|0o
sojdwes pjel} O Alone 10} |

*890IN08 9|11B|OA
9{qissod JO PUIMUMOP P8}91|0d
eJe so|dwes usym peloe|jod

Asojeioqe| o3 peddiys
so|dwes jo yojeq yoee 10j |

AaswW/s
Asenooey ejeBoling

Rue|g PoyIe

uonesqied Buinuguod

uoneiqied [el|

10D AHOL1VvHO8Y1

() ejB8ULY

e1eo1idng

Jue|g ueiquiy

Jueig du |
:00 Q13

{a¥8-MS) 0208
299 Aq
spunodwo) dusbio 9NEIOA

NOILOV 3JAILO3YHOD

VI¥3LIYD 3ONVLdIDOOV

AON3IND3Yd

AJO3IHO

JOYLNOD ALITYND

(e} QOHLINW
/9313INVHVd

o"

sexo] ‘eseg 92104 Ay |jomsie)
Apmig Aupqisee/uonebnsenu) jeipewsy
VIH3LIH9 3ONV.L1d3ID0V ANV SLNIWIHINDIY T0HLINOD ALITVND 40 AHVWINNS




on

glLjog

€861 UYDIBN pasiney ‘6L61 YOIBN 'VdISN ‘0T0-6L-H/009-Vd3 '801SBAR PUB I8IBAA JO 8IBAIBUY [B3IWSYD 10} SPOYIBN = ,0Z0-6.L-¥/009-Vd3.
9861 lequenopN ‘Vd3sn ‘98-MS ©I8BM plloS BURBN{BA] 10] SpPOYleN 18eL = .918-MS.

2

e

|
|
€0'LLl0-L18¢
i
i

Alojeioqer Builse | [BIUSWUOIIAUT puB Yl|BeH eUuIBIN = ,T1IHWN.

“wcocc._n*om {e)

i

.,

142

‘B18p Ajljlenb ‘jos3uoo jo 3no s §| ‘ejdwes uniey

‘e1ep Ajjjenb ‘ezAjguses
‘10B131%0-8) ‘|043U0D JO INO |INI8 J| 'ejdwes uniey

*(Arojeloqe| eyl ul punoj Ajuowwoo

jou spunodwiod Ylm peljeuliLRILOD SluB|] 10j)
juBlq Ul punoj 1BYy) sew) §> 81nsel || Ajilenb pue
{sj@olweyd A10j810¢B| UOWIWIOD YJIM PBJBUILIBILOD
83jue|q 10}) JuB|q U} punoj jey; saul of >

slinses |jg Ajienb ‘Joelixe-es Usyl ‘yue|q ezA|eusey

“JUswWnisu| 83BIqi[BI8I
‘|oJ3u09 jo In0 |8 J ‘uoneiqyed Buinuuod uniey

‘JusWIni}sut B1BIqlBOSY
‘j@ades ‘Juswiniisul eunj

‘yj@adel ‘Juewniisul eunj

‘8iep Ajjenp

U008 8AI1081100 18YLINJ SUIWIBIBP ‘JOU J| ‘PeMO||0}
01oMm seinpedsosd uo1s9)j0o Jedoid 1eyleym alenjene
0} ejep esn ‘ejep Bey ‘josuos ul Jou §| ‘|osu0d

ul ese Aeys JI sulwiglap 0] BIBP DD qB] MelneY

g xipueddy seg

g xijpueddy esg

J1wy 30ejep Buniodes uey) sse

uofeiqied |BRIUI JO 9felenr wWol)
%GZ > 801BIASP 10}0B) &sUOdsel
8033 '090°0 peedxe 833dS

aBBioAB woly 9,0 > selBlAep
J0308) 8suodsel 833D 1050°0

pesdxe 83)dS ‘uoneiqieo ‘id g
9v8MS POyl eeg
poyiew ees 'Bl811MO BoUBpUNGE UO|

3wy Buniodel uey) sse

%Ge > (dY - sejdwes snoenbe-uoN
9%0T > 0dY - sejdwes snoenby
-sjjuf

Josuod JualIno uey) ssej 8q IsnNW
adY % "MW uoioelep Xp| eAoqy

sojdwes Og A1eAe 10} |

sjdwes Asen]

sejdwes Qg AleAre 10j |

uofesedo jo sinoy | AleA3
BUOIO

sjiej uoneaqled BuUINURUOD
ueym pue sisAjeus elojeq
uoneiedo jo sinoy z 4 AleAl

uonieiedo jo sinoy z | AleA3

po3108||00
so)dwes piely 0| Aiend 10§ |

pe3oe|joo
sejdwes pjel} 0| A1ene 10j |

asn/sin

Assnooey ejeboiing

yueig poyie

uopeagiie Buinunuo)d

uopeiqied jeiuj

uoneiqyes ssepy

dd14G yam 300y Ajagisues
30 AHO1vHoav1

(o) elesury

ejeoydngg
:00 Q134

(918-MS) 0428
SW/95 Aq spunodwog
ojuebip eiqmovaxy

NOILOV 3AILI3YHOD

VIH431/43 3ONV1d300V

AON3IND3Y4

ADIHO
JOHYLINOD ALAVND

(8) QOHLIW
/9313WVYVd

sexe) ‘eseg 99104 Iy ||oMsIB)
Apmg Apqisesy/uogebysenu jelpawey
VIY3LIHD IONVLIIDOV GNV SLNIWIHINDIH TOBLNOD ALITYND 40 ABVIWINNS




£0'LLLO-418E

€L )06
5o} Alojesoqet] Bunse| feyuswuolAug pue yieeH eulN = ,113HW.
mﬁ., €861 YoIBN PesIneY ‘6761 Y2IBW ‘VdISN ‘0Z0-6L-P/009-VdI ‘S8ISBAR PUB J81BAA JO S[8AJBUY [BOjWAYD 104 SpOYIe|N = ,0C0-6L-¥/009-Vdi. ‘ :
) 986 18QUISAON ‘VdISN ‘9¥8-MS GTBEMA PIIOS BURBN[BA] 10} SPOUIGIN 1801 = .9Y8-MS.  800UeI00Y (B)
[l :
ﬂ..l
<«

‘yoleq ezAjeueel
pue ws|qoid aA|0s ‘|04JUOD JO INO N8 J| ‘uniey

‘elep Ajilenb ‘jos3u00 jo Ino yus j| "se|dwes uniey

‘@lep pejejoosse j|g Ajljenb

puB UENE} UOIIOB BAIID91I0D BY) JUsWNIOg g delg
‘welsAs [ponAjeus

oYl UBGD ‘B110111D 8PEOOXE Yue|q puodes j| :Z deig
9zA|pusey :| deig

*JUeWINIIBU| 81B.q1BI0.
‘1043U09 J0 1IN0 1S J) ‘uoiiBIqIED BUINURUOD UNIeyY

*Juewn.isu] 9leiqi|Boey

Ajdde uoueliso GQSIN/SN snoenby

sl
|02JUO0D JUBLIND 10} TE-| 8jqB | 905

s}iwy uoidelep aAfloedse.
mojeq 9q 1snwi spunodwod

uonBIqYed [BriUl JO 8BBIGAR WOI
%G| > ©q 1snw 10}0B) 8suodsey

sajAjeuB |jB 10} %07 >
eq 1snW gSH% uoneiqueds 3d g

sojdwes Qg Asene Jod |

se|dwes oz Aene sed |

Aleg

Alreg

BUOIUD
s|iej uope.qleo BuiNUNUOD
ueyMm pue sisAjgue 0} J0)g

Asoieioqe| 03 peddiys

SO

asw/sw

Nuelg poyiow

uoneiqyed Buinupuo)

uoneIqleD (B

:00 AHOL1vHO8VT

(Ajuo uonoey
ejiejon o] seidde) sue|g dul

‘8lep Ajijenp Jwiyj uoiloelep peliodes ueyl sse se|dwes jJo yodleq Yo®e 10} |
pe3o8}j0d
‘eyep Ajenp s}wij uonosjep Buniodes ueyy sse sojdwes pjey 0| AleAe 10} | elesuly
‘pemoj|oj
810Mm seinpeoosd uonoefjod Jedosd 10yloym e)enjens
01 ejep esn ‘elep Be|} ‘jo1uUOD U} JOU §} “jONUOD 9%0€ > adY - sejdwes |iog pe3128}j0d
ul @18 Ay} i BuUILIBIGP 0} BIBP O qB| Moiney %0Z > adY - so|dwes 183BAA sojdwes pjey Q| AleAe 10} | eeoldng {Hd 1) 8u0Qes01pAY
winejolied (€101
:00 41344 Walo8 9YBMS
NOILOV 3AILO3HHOD Vid3li4D JONV1Id3I00V AON3IND3Yd MO3HO (8) QOHL3IW
JOHLNOD ALNVND /4313NVHVd

on

sBx0)| ‘eseg 99104 Ay ||9MsiB)
Aprig Alpqiseeg/uonebnseu| gpewey
VIH3LIYD IONVLAIDIV ANV SLNIWIHINDIH TOHLNOD ALIIVND 40 AHVWWNS




€l jool

£861 YoIBWN P

L af e e

9861 19qWBAON ‘YdISN ‘9¥8-MS ‘9188

Aiojeioqe Bunes ] [@IUBILOIIAUT pue YijeeH sulBN = ,T1IHW.

081n0Y ‘66 | YSIBIN ‘VdIASN ‘0Z0-6L-4/009-Vd] ‘SSISEAN PUE I81EAA JO SISA[BUY |BI|WLBYD 10} 8POYIBN = «020-6L-/009-Vd3.
PIi6S BuneneAg 10} SPOYIoJN 1861 = ,9Y8-MS.  :s9dusisjey (e)

£0'L110-418€

!
t
i

S WA NACEEN

1

-B18p AJilenD °9ZAjBuBel ‘j0UOD JO INO ||1I8 §| "UNIBY

*UONBAUSOUOD Nue|q XO 1
usyl sse| INQ AW Uey) ieleeiB sejdwes |8 ezAjeueey

‘e18p Ajienp

‘U098 BARD01I0D 18YLIN SUNLISIEP

Jou §| ‘pemojjo} 8iem seinpedoid uonoe|oo sedoid
e3BNjeAs 0} EIRp 88() "B1BP Ajljenb ‘jou j| ‘jonuod
ui 818 Asy) Ji sulwielep 03 BI1BP JD [eqe| Meiney

sywij
{0J3U02 JULIND 10} ZE-| 9|qel 89S

Wi} UoNOBIeP
peiiodss uey) sse| 8q ISNW ONEA

sy
uonoelep poyjew peuodes uey sse

%O0Y S 09 1snW QdYH %

se|dwes QZ ted
| wnwuiw ‘edAl xuew Jed |

so|dwes Qg Jod | wnuwiuiw
‘se|dwes jo yoleq Jed |

pe199)|09
sojdwes pialy 0| Ai1eA® 10} |

pe3198}{00
sojdwes pjely O Aione 10§ |

asw/si

juelg
:0D AHOLVHOS8V1

sejasuly

eyeoydnQg

:00 @13ld

d701
LLEL MS. .

() QOHL3INW

NOILOV JAILOIHHOD

VIH3L1IHD 3ONVLd300V

AJON3ND3INA

AJ23HO
JOHLINOD ALINVNO

/HILINWVHVd

sexo] ‘eseg 03104 MY [|[omsie)
Apms Anjqiseeq/uonebnseau; jeipowey
VINILIYD 3INVLdIDOV ANV SINIWIHINDIY TOHLNOD ALIVND 40 AHVINAINS

L
[y |



!
i

€0 L110-418€

gL30ll

A10j810qET] Bugiss | |BluswWIUOIAU] PUB Yo BUIBN = 11IHW. :
_ €861 Yoiey pesiney ‘6L61L UDdIBIN ‘W4ISN '0CT0-6L-9/009-Vd3 "S218BAA PUB J81BAA 10 sisA[euy [8d1UeyD 10} SPOYI8N = .020-64-9/009-vVd3. :
- 9861 JOQUIGAON 'VdISN ‘9¥8-MS ‘GIBEAA PIOS BUNBNIBA 10] SPOUTON 1501 = .9Y8-MS.  890u0ie}ey (8}
~y
\ .U _
<) w
< |
-

-azAjguBas pue saed|dnp deidey

‘a3ids 6zAjBUBSI ‘(013UO0D JO INO (|8 J) ‘8dids uniey
‘Jueljo 03 Lodss pue JuswNo0Q

-gpiepuels uopeIqlBd unisy

‘UONOB 9AND81109 YN} BUJULIBISP ‘JOU J| "POMO||0}
e19M seinpeooid uooe||0o Jedoid J18ylayMm 91BN|BAS
01 Biep 98 ‘eiep Bel ‘jonuod uj Jou §| |0JJu0d

u) a1 Aey) J! eululeIep 0} BIBP DD qB| MelAeYy

*UO1IOB BAI1091100

Joyuin} sululIelep ‘pHBAUI J| “BIEBp 8lEpl|BAul

10 91BpI|BA 18Y}10 0] 88iNPed0id UOIBUIWBIL0D8D
plel} mainel ‘Jou J ‘wso|qoid Alojeioqe)

8 8) 9193 JI BUILLIBIEP 0} BlBp DD qB| MalneYy

QSH% 40) L-€L
e|qe] 998 ‘Jjwlj UONOBIBP XO| BAOQY

8J1LI| [043UOD JUBIIND UIYIA

1w uopoalep Bunuodes uey) sse

uopeiqied
juiod € B Y1m UONBIeII0D §66°0

%0V > AdH - se|dwes snosnbe-uoN
%0€ > QdY - se|dwes snoenby
|

]0J3U0D JUBIIND UBY) 889] 8] I8N
QdY % ‘3w uoldelep XO| 8Aoqy

Jwy uopoeyep Buniodes uey) 8se

so|dwes Oz Ai1ene 10} |
sojdwes Og A1oAe 10§ |
yojeq uonoBIIXe

10 se|dwes OZ A10Ae 10} |

yo18q Yoea

sojdwes piel) 0| A1ens 10} |

sojdwes pjalyy 0| Aleae 10} |

ayidg eyeoydng
o|dweg payidg

Nue|g poyien

aAINg uoneiqled

00 AHOLVHO8V]

e1801dnQ

juelg wewdinby

ol JeREIER

8U0qIBO0IPAH Wn8joned
1'8LY VdA/LLO6 MS

NOILOV 3JAILOIYHOD

Vid3aLlidd JONV.LIIOOV

AJON3NODIH4

J3HO
JOHLNOD ALITVNO

(e) QOHLIW
/431INVHVd

on

sex9] ‘eseg 00104 Y ||omsie)
Apms Aupqisesd/uonebnseau) |elpewey
VIH3LIYD IINV.LdIDIV ANV SLNIWIHINDIY T0HLNOD ALIIVND 40 AHVIWWNS




or

€0'LL10-418

€lL40¢l
m.,.
£ Asojeioqer] Bunse) (BiusWuOIAUg pue Yjjee euleiN = ,TLIHW. ,
u £861 Y2IBIN PesIneY ‘6161 YDIBN ‘YdISN ‘0Z0-6L-1/009-Vd3 B8I18BAR pue 101BM J0 SIBA[BUY [BO[WWBYD Joj BPOYISN = «020-6L-$/009-Vd3. !
€ 9861 19qWonoN ‘YdISN ‘9v8-MS CISBM PIloS BUllEN[BA] 10) 8pOYIeN 1881 = ,9¥8-MS,  :80dUdlejoy 1
Py

‘vlep Ajljenb ‘joJ3U092 Jo INO ||n8 J| "sejdwes uniey

‘e18p oyl
Ajllenb ‘sjjwi |os3uod opisIno N8 Alenodes | :Z deis
‘ozAjpueey :| deig

‘g1ep poleloosse |jg Ajjjenb

puB UOYE} UOROR BAI}D8110D 8Y] JuswNnoo( g deis
‘weisAs |BollAjBuB

oY) UBS|D ‘BLIGIUD BPOOOXS YUB|Q PUOOes J| :Z delg
‘ezAjeueey | deig

*jusWINI8U| 8181qIjBO0)
’joJ3U0D JO 1IN0 {8 J| °"uoneIqHED BUINURUOD Uniey

‘jusuwuniysul ejeiqliedoey

sy
1043U09 JUBINd 10} Q Xipueddy e6g

sjwi|
|01U0D Jueund 10j g Xipueddy eeg

8}iWI} UOIID8IOP BANIOeds0)
mojeq oq 1snw spunodwo)d

uoneIqieD [BIMU) JO 9BBIOAB WOI)
9,61 > 9q 1snw si0joey esuodsoy

selAjeue ||@ 104 %0T >
eq 1SnWw sy % ‘uonmqyes 1d g

sejdwes Qg Alene sod |

sojdwes p|ey ‘sejdwes
0D ‘spispueis ‘syue|q ||V

Areg

Aeg

I D)
s|lej uopeaqIEed BuINURUOD
usym pue sisAjeue o} Joud

pe198||02

As/SW

oyidg eieboiing

yueig poyioN

uoneiqies Buinunuod

uoneiqied [enw|

:0D AHOLVvHO8V

o e

‘g1ep Ajienp sy uonosejep peuodes ueyl $seT sojdwes pjey Q| A1one 10} | (9) @yesuly
'POMo||0}
elom seinpedoisd uo1106)|0o 10doid 10yleym 81BnjBAd
0} eyep o8 ‘ejep Bejy ‘|041u0D Ul JOU §| "|OIJUOD %0€ > QdY - sejdweg |l10S pe199]|02
ul e4B Aayj ji sulLIeIOp 0} BIBp DD qB| MeINeY 9% 02 > adY - se|dwes i01BAN sojdwes piey 0| A1eAe 10§ | e1mol1dnQ
*yo3leq e4ue 8jdwese. ‘juesesd eq ued
‘8UONBJIUBOUOD JBJJLUIS JB sojdwes pjey Ul punoy Wy UOROBIBPp pPoYlow oY) sewn €
ele spunodwod ewes pue ‘Jou j| ‘we|qoid Alojeioqe;  Buipeedxe UON1BIJUBDUOD B UM YoBO Ai0j810qE| 0} peddiys
B 8] 819y} JI sUjWIBlEp O} BlEp DD qB| Mooy spunodwod 1eBie) { UByY) 810W ON sejdwes jJo yoieq yoee 1o} | jyuejg dul
soebio
ojnejoA peleusbojey
:00 @134 0108 9¥8MS
NOILOV 3AILO3HHOD VIH3LIYO JONVL4d300V AON3IND3Y4 N03HO (e) QOHLINW
JOHLNOD ALNVND /H313WVHYd

sexe)] ‘eseg 09104 JIy |[omsie)
Apmis Aqiseejjuogednseau] [eipewey
VIY31IH) 3ONV.LdINIV ANV SLNIWIHINDOIY T10HLNOD ALNVND 40 AHVYINNNS




J:

glioegl mo.:—o-f_m
mj A10jes0GeT) Buniss ) |BIUGLLIUOIAUY puUB Yl|B9H BUlBN = _J13HW.
m,w €861 Y248 pesiney ‘6L61 Yo1BIN ‘VdISN ‘0Z0-6L-/009-Vd3 ‘S018BA PUE JBIEAA JO SIBA[BUY [89]WidY) 10] BPOYIeN = ,0Z0-64-#/009-Vdi. |
W.\J 9861 19qUI9NON ‘VdISN ‘9¥8-MS BISBM PIlOS BUNBNEAT 10) SPOISN 1861 = ,9p8-MS.  :S8dusisjey (e)
Y :
v
!

‘e1ep AjljenD

*UoNIBIUBOUOD NUBIq X O]
ueyl 889| Ing JQW uBy} JejeeiB so|dwes ||e ezAjeusey

‘eiep Ajilenb ‘eousueluipw souejeq Yooy

%0Z > adH
8}iwi| uonoelep peliodsl UBY) 8397

‘@1BINJOJB 8Q I1shwl sainseewl ||y

sejdwes oz jo yoleq ed |
aejdwes Qg jo yoleqied |

{enuew 9oiA198
juswiniisu; ay3 o3 Buipioooy

pejoejjoo

sejeolldng

yuejg poyiepy

juewiniIsul 8y} Jo uoneiqie)

‘0D AHO1vHOEV]

‘BlBp AjljlenD 81iWi| uonoelep peyiodel ueyl 8se7) so|dwes pjey 0| Aiene Joj | (0) @3BSUIY
*UOfI08 BAN081I0D JBYLIN BUlWII9Iep
‘J0U }| *pOMO||0) Biom 88iNPes0Id UoRoe|j0o Jedoid
81BN|BAS 0] BlEp 981 °B1BP Ajljenb ‘Jou j} ‘josjuod pe3oe||0o
uy ee Aey) §) eujwIelep 0} BIEP DD qB) MBIAGY %GEe > aAdYH % so|dwes p|olj 0| Aiene Jjoj | aeoHdnQ
988915 pue |10
‘0D 47314 0LO6MS
NOILOV 3AILO3HHOD VIH31140 IONV1d300V AON3IND3IY4 A03HD (e) AOH13IN
JOHLNOD ALINVND /4313WVHVYd

$BX9| ‘oseg 89104 My ||oMSIR)
Apmg AMjiqisesq/uonebnseau; [Bipowey
VIH31I1¥D 3ONVLdIDIV ANV SINIWIHINDIY TOHLNOD ALITVNOD 410 AYVWINNS




PROJECT REQIARED REPORTING LIMITS — SOIL/SEDIMENT
LAW ENVIRONMENTAL, INC. — NATIONAL LABORATORIES - PENSACOLA (LENL-P)

140140

March 1993
CONTROL LIMITS

REPORTING RELATIVE %

ANALYTICAL LIMIT SPIKE RECOVERY IIFFERENCE
LMETHOD | ___GCOMPOUND _ UNDS | MDL_ [ Mol % —%_
6010 (SW846) | Aluminum mg/kg 50 o 75 — 128 % 20
Antimony mg/kg 15 50 78 - 117 18
Arsenic mg/kg 30 200 75 ~ 123 19
Barium mg/kg 10 200 85 -~ 121 20
Berylium mg/kg 1 5 80 ~ 116 20
Cadmium mg/kg 0.5 5 87 ~ 123 20
Calcium mg/kg 100 * 75 ~ 125 * 20
Chromium mg/kg 5 20 82 ~ 124 18
Cobait mg/kg 5 50 88 - 124 17
Copper mg/kg 5 25 890 ~ 125 20
lron mg/kg 5 v 75 ~ 125 ** 20
Lead mg/kg 5 50 86 — 125 18
Magnesium mg/kg 100 - 75 ~ 125** 20
Manganese mg/kg 2 50 88 — 124 20
Molybdenum mg/kg 10 50 75 ~ 125* 20
Nickel mg/kg 15 50 85 ~ 125 19
Potassium mg/kg 100 * 75 ~ 125 ** 20
Selenium mg/kg 50 200 76 — 124 20
Sitver mg/kg 5 5 80 - 125 18
Sodium mg/kg 100 * 75 ~ 125 ** 20
Thallium mg/kg 7 200 76 — 121 20
Vanadium mg/kg 10 50 81 ~ 123 19
Zinc ma/kg 2 50 80 - 122 20
8240 (SW846) | Acetone mg/kg 0.01 0.05 D - 208 40
Berzene mg/kg 0.001 0.05 32 - 17 40
Bromodichioromethane mg/kg 0.001 0.05 18 — 108 40
Bromotarm mg/kg 0.005 0.05 30 - 186 40
Bromomethane mg/kg 0.001 0.05 9 - 213 40
2-Butanone (MEK) mg/kg 0.01 0.05 D - 213 40
Carbon disuffide mg/kg 0.005 0.05 D - 222 40
Carbon tetrachloride mg/kg 0.005 0.05 34 - 161 40
Chiorcbenzene mg/kg 0.005 0.05 20 - 186 40
Chiorosthane mg/kg 0.005 0.05 19 - 208 40
2~Chlorosthy! vinyl ether mg/kg 0.01 0.05 D - 278 40
Chilorcform mg/kg 0.005 0.05 27 - 152 40
Chioromethane mg/kg 0.001 0.05 18 - 201 40
Dibromochioromethane mg/kg 0.005 0.05 30 - 179 40
1,1-Dichioroethane mg/kg 0.005 0.05 37 - 182 40
1,2-Dichiorosthane mg/kg 0.005 0.05 25 - 192 40
1,1-~-Dichlorosthene mg/kg 0.005 0.05 7 - 229 40
trans—1,2 ~Dichiorosthene mg/kg 0.005 0.05 51 — 143 40
1,2 ~Dichloropropane mg/kg 0.001 0.05 2 - 225 40
cis—1,3—Dichloropropens mg/kg 0.001 0.05 8 - 233 40
trans -1,3—Dichloropropene mg/kg 0.005 0.05 1 -~ 206 40
Ethylibenzene mg/kg 0.005 0.05 24 - 192 40
2—-Hexanone mg/kg 0.005 0.05 D - 229 40
Methylene chioride mg/kg 0.005 0.05 D - 192 40
4—Methyl—2—pentanone (MIBK) mg/kg 0.01 0.05 D - 226 40
Styrene mg/kg 0.005 0.05 8 — 196 40
1,1,2,2~Tetrachlorosthane mg/kg 0.005 0.05 24 - 179 40
Tetrachloroethene mg/kg 0.005 0.05 38 - 175 40
Toluene mg/kg 0.005 0.05 18 - 177 40
1,1,1—Trichloroethane mg/kg 0.005 0.05 31 - 174 40
1,1,2-Trichloroethane mg/kg 0.005 0.05 29 - 171 40
Trichloroethene mg/kg 0.005 .0.05 37 - 1N 40
Vinyl acetate mg/kg 0.01 0.05 5 - 239 40
Vinyl chloride mg/kg 0.002 0.05 8 - 215 40
Xylenes (total) mg/kg 0.005 0.05 7 - 211 40
1,2-Dichioroethane - d4 (surrogate) mg/kg NA 0.05 72 - 117 NA
Toluene-—-ds (surrogate) mg/kg NA 0.05 87 - 118 NA
4—Bromofiuorobenzene {surrogate) mg/kg NA 0.05 75 — 107 NA
8020 (SWB846) | Berzene mg/kg 0.0005 23 = 171 40
Toluene mg/kg 0.0005 81 — 142 40
Ethylberzene mg/kg 0.0005 15 - 178 40
Xylenes mg/kg 0.001 50 - 156 40
Fiuoroberzene (surrogate) mg/kg NA NE NA
4—Chlorotoluene (surrogate) mg/kg NA NE NA

3517-0111.03
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142431
REPORTING LIMITS AND QUALITY CONTROL LIMITS — WATER
LAW ENVIRONMENTAL, INC. ~ NATIONAL LABORATORIES — PENSACOLA (LENL —-P)
March 1993
CONTROL LIMITS
REPORTING RELATIVE %
ANALYTICAL LT SPIKE RECOVERY DIFFERENCE
L COMPOUND WMDL | MQL | CONCENTHRATION % %
6010 (SW848) | Aluminum mgA. 05 05 2000 77-123 20
Antimony mglL 0.1 0.5 500 78-121 15
Arsenic mglL 0.1 03 2000 78-122 17
Barium mg/L 0.05 0.1 2000 75-124 20
Beryilium mglL 0.001 0.01 50 76-124 16
Cadmium mglL 0.005 0.005 50 80-122 18
Calcium mgL 1 1 * 75—125** 20
Chromium mglL 0.01 0.05 200 76-121 15
Cobalt mgL 0.01 0.05 500 75~123 14
Copper mgL 0.01 0.05 250 76-124 18
Iron mglL 0.05 0.05 1000 81121 20
Lead mg/lL 0.05 0.2 500 77-122 17
Magnesium mglL 0.5 1 . 75~125** 20
Manganese mg/lL 0.005 0.02 500 78-125 17
Molybdenum mgL 0.05 0.1 500 75-123 16
Nickel mglL 0.05 0.15 500 75-123 18
Potassium mglL 1 5 . 75~-125** 20
Selenium mglL 0.1 1 2000 76--124 17
Silver mglL 0.05 0.05 50 75-123 17
Sodium mglL 05 1 * 75~-125** 20
Thallium mglL 0.07 04 2000 75—-123 17
Vanadium mglL 0.008 0.1 500 77-125 18
Zinc mg/lL 0.008 0.02 500 78-125 16
7080 (SW846) | Arsenic mglL 0.005 0.005 40 75-118 18
7421 (SW848) |Lead mgA. 0.005 0.005 20 75-123 16
7740 (SW848) | Selenium mglL 0.005 0.005 10 79-125 18
7471 (SW848) | Mercury mgL 0.001 0.001 1 78-123 19
8270 (SW846) | Benzoic acid Hgi 38 50 50 D-500 40
(acids) 4~Chiloro—3-methyiphenol g 0.8 10 50 25-144 40
2-Chiorophenol 7118 1 10 50 23-128 40
2,4—Dichlorophenol ugl 0.9 10 50 40-124 - 40
2,4 —Dimethyipheno! HglL 1 10 50 38-126 40
4,6-Diniro—2-methyipheno! uglL 0.6 50 50 D-~168 40
2,4-Dinfrophsnol HglL 3.3 50 50 D-190 40
2—Methyiphenol ug 0.8 10 50 22-147 40
4—Methyiphenol ugl 09 10 50 22-147 40
2—Nitrophenol gl 0.9 10 50 10-181 40
4—Nitrophenol ugl 2 50 50 D-128 40
Pentachlorophenol HOL 0.6 30 50 10-171 40
Phenol uoll 0.8 10 50 11-83 40
2,4,5~Trichlorophenol uglL 1 50 50 D-250 40
2,4,6—Trichlorophenol ugl 0.7 10 50 41-142 40
2-Fluorophenol (surrogate) HolL NA NA 100 25-99 NA
Phenol-d6 (surrogaie) uglL NA NA 100 17-93 NA
2,4 6—Tribromophenol (surrogate) ugh NA NA 100 16-118 NA
3517-0111.03 10f3
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REPORTING LIMITS AND QUALITY CONTROL LIMITS — WATER
LAW ENVIRONMENTAL, INC. — NATIONAL LABORATORIES — PENSACOLA (LENL —P)
March 1963
CONTROL LIMITS

REPORTING RELATIVE %

ANALYTICAL LINIT SPIKE RECOVERY DIFFERENCE
| METHOD | COMPOUND unrs [ MDL | wMal | % %
8270 (SW848) | Acenaphthene ugh 0.4 10 50 58-135 40
(base/neutral) | Acenaphthylene HgL 06 10 50 40-137 40
Anthracene HoL 06 10 50 40-131 40
Benzo(a)anttwacene HoL 0.4 10 50 38—-133 40
Benzo(b)fluoranthene HgL 0.8 10 50 31-148 40
Benzo(k)fiuoranthene ught 08 10 50 17-149 40
Benzo(ghi)perylene HgL 08 10 50 8187 40
Benzo(a)pyrene ugh 03 10 50 18-148 40
Benzyl alcohol ugh 17 10 50 D-250 40
bis(2— Chloroethoxy) methane ugh. 05 10 50 34-163 40
bis(2 - Chloroethyl)ether uglL 0.9 10 50 19-147 40
big (2 Chioroisopropyi)ether HgL .08 10 50 42-154 40
bis (2~ Ethylhexyl)phthalate HghL 1.3 10 50 15-149 40
4—Bromophenyl phenyl ether HglL 0.8 10 50 55-116 40
Butylbenzylphthalate ugh 0.5 10 50 52-124 40
4—Chloroaniline Hgh. 438 10 50 D-250 40
2-Chloronaphthaiene uoh 04 10 50 63-112 40
4~Chlorophenyl phenyi sther ugh 0.4 10 50 34-144 40
Chrysene ugh 05 10 50 23-153 40
Dibenzo(a,h)anthracene ugh 0.6 10 50 6-194 40
Dibenzofuran HoL 04 10 50 D-250 40
Di—n—butylphthalate ughl 1 10 50 16-116 40
1,2—Dichlorobenzene HOL 0.7 10 50 34-125 40
1,3-Dichlorobenzene ugh 06 10 50 5-160 40
1,4-Dichlorobenzene Hgh. 0.7 10 50 21-112 40
3,3'-Dichlorobenzidine HghL 2 20 50 14-213 40
Diethyiphthalate ughl 05 10 50 14-97 40
Dimethyiphthalate ugh 03 10 50 D-112 40
2,4-Dinitrotoluene ugh 08 10 50 35-124 40
2,6-Dinitrotoluene ugh 0.8 10 50 §5-143 40
Di~n—octylphthalate Hol 0.7 10 50 3-143 40
Fluoranthene HgL 0.6 10 50 30-130 40
Fluorene ugtL 0.5 10 50 59-119 40
Hexachlorobenzene HoL 0.5 10 50 6-144 40
Hexachlorobutadiene HgL 0.7 10 50 24-111 40
Hexachlorocyclopentadiene HgL 1.8 10 50 7-88 40
Hexachlorosthane HgL 0.9 10 50 41-100 40
Indeno[1,2,3—-cd]pyrene HgL 16 10 50 2-140 40
Isophorone ugh 0.5 10 50 26—-1906 40
2-Methyinaphthalene ugh 05 10 50 D-250 40
Naphthaiene ugh 0.5 10 50 32-123 40
2—-Nitroaniline ugh. 07 50 50 D-250 40
3—-Nitroaniline ugh 1 50 50 D-500 40
4-Niroaniline polL 4 50 50 D-500 40
Nitrobenzene poll 0.9 *0 50 42-160 40
n—Nitrosodiphenylamine HghL 1 10 50 13-143 40
n—Nitrosodipropylamine ugh 1 10 50 9171 40
Phenanthrene ugh. 04 10 50 55-113 40
Pyrene gl 07 10 50 60-113 40
1,2,4—Trichlorobenzene ugh 0.5 10 50 46-140 40
Nitrobenzene—d5 (surrogate) ught NA NA 50 39-104 NA
2-Fluorobiphenyl (surrogate) HghL NA NA 50 46-110 NA
Terphenyl—-d14 (surrogate) ugh. NA NA 50 38-137 NA

3517-0111.03 20t3




REPORTING LIMITS AND QUALITY CONTROL LIMITS — WATER
LAW ENVIRONMENTAL, INC. — NATIONAL LABORATORIES — PENSACOLA (LENL -P)

March 1993
- CONTROL LIMITS
REPORTING RELATIVE %
ANALYTICAL LT SPIKE RECOVERY DIFFERENCE
| METHOD [ COMPOUND __UNITS MDL | MQL | Cl Tl % %
— 8240 (SW846) | Acetone HohL 75 10 50 32-199 40
Benzene 7118 04 5 50 46—-147 40
Bromodichloromethane HoiL 0.3 5 50 49-150 40
Bromoform HolL 0.2 5 50 66-183 40
Bromomethane HohL 0.7 10 50 28-158 40
- 2-Butanone (MEK) ugh 28 10 50 29-158 40
Carbon disulfide ugh 0.7 5 50 21-184 40
Carbon tetrachioride ughl 04 5 50 78-132 40
Chiorobenzene ugh 0.2 5 50 49-152 40
Chloroethane HglL 03 10 50 35-177 40
2~Chiorosthyl vinyl ether HolL 8 10 50 9-244 40
Chioroform polL 0.3 5 50 56-126 40
Chioromethane HoL 06 10 50 32-162 40
Dibromochloromethane ught 0.3 5 50 80—-143 40
_ 1,1 -Dichioroethane ML 0.3 5 50 68-139 40
1,2-Dichloroethane ugiL 04 5 50 20-153 40
1,1-Dichloroethene ugll 0.3 5 50 32~-192 40
trans—1,2-Dichloroethene HoiL 04 5 50 81-119 40
1,2-Dichloropropane HoiL 0.6 5 50 12-192 40
— cis~1,3—Dichloropropens HolL 06 5 50 19-104 40
trans—1,3—Dichloropropene HgiL 0.2 5 50 19-177 40
Ethylbenzene ugh 0.2 5 50 47155 40
2—Hexanone HolL 21 10 50 17-191 40
Methylene chioride ML 45 5 50 8—-173 40
- 4 —~Methyl —2—pentanone (MIBK) HOL 7 10 50 19188 40
Styrene HoiL 05 5 50 27-148 40
1,1,2,2-Tetrachloroethane HghL 0.7 5 50 49-140 40
Tetrachioroethene 7118 0.2 5 50 71-142 40
Toluene ugh 0.3 5 50 60-144 40
o 1,1,1-Trichloroethane gL 0.4 5 50 56-150 40
1,1,2—Trichlorosthane 1.1, 8 0.7 5 50 61140 40
Trichlorosthene ughL 0.2 5 50 77-13¢9 40
Vinyl acetate ught 0.7 10 50 26200 40
_ Vinyl chioride Hot 0.6 10 50 26—-188 40
Xylenes (total) 7T 1,8 0.7 5 150 14-181 40
1,2—-Dichloroethane—d4 (surrogate) ugh NA NA 50 77-113 NA
Toluene—d8 (surrogate) HoL NA NA 50 90—-110 NA
. 4—Bromofiuorobenzene (surrogate) pal NA NA 50 87-114 NA
— 8020 (SW846) | Benzene ugh. 05 1 NE 38-155 40
Toluene uolL 0.5 2 NE 76125 40
Ethylbenzene HohL 0.5 4 NE 32-159 40
Xylenes uolL : 1 2 NE 67-138 40
Fluorobenzene (surrogate) HOL NA NA NE NE NA
- 4—Chlorotolusne (surrogate) gt NA NA NE NE NA
. 3517-0111.03 3043
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8240
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APPENDIX A

QUALITY CONTROL REQUIREMENTS
FOR

CHEMICAL ANALYSIS

Parameter

Specific conductance (field analysis)

pPH (field analysis)

Temperature (field analysis)

Metals by GFAA/CVAA

Metals by ICP

Volatile Organic compounds by GC/MS
Volatile Organic Compounds by GC
Extractable Organics by GC/MS

Purgeable Halocarbons

Petroleum Hydrocarbons

0il and grease

T2t=21 Recoverable Petroleum Hydrocarbons
Toxicity Characteristic Leaching Procedure

Methods 7060, 7421, 7740, 7470/7471
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APPENDIX B

QUALITY ASSURANCE PROGRAMS
FOR

CHEMICAL ANALYSIS LABORATORIES

Law Environmental, Inc. - National Laboratories Branch
(LENL), Pensacola, Florida

Transglobal Environmental Geochemistry, Texas




APPENDIX B-1

QUALITY ASSURANCE PROGRAM

_ Law Environmental, Inc.
National lLaboratories Branch (LENL)
Pensacola, Florida
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LAW ENVIRONMENTAL, INC.

NATIONAL LABORATORIES DIVISION
PENSACOLA ORGANIZATION CHART

C. Lightner-Word/Data Proc
T. Sartain-Word/Data Proc

A. Phelps-Chemist

J.M.G. TUCCI
Laboratory Manager
Administrative
Bumie D. Fuson
K. Emmons-Branch Admin. QA/QC Officer
S. Waite-Receptionist
Client Services
] Facilities Engineer
K. Silvia-C.S. Rep B. Schwerdtiager
C. Hooper-Data Mgt. Spec
I ]
Sampile Rec/Mgt inorganic Lab GC/MS Lab
S. Taber-Supervisor G. St. Pere-Supervisor B.D. Hunt-Supervisor
N. Ginkel-Tech M. Cortez-Prep Tech/Analyist K. Greene-Chemist
N. Upton-Tech C. High-ICP Operator J. Moore-Chemist
N. Hinton-Tech J. MacAuley-Fum. Operator D. Harmn-Chemist
F. Deang-Fum. Operator W. Drew-Chemist
R. Forbes-CV Mercury J. Jemigan-Tech
R. Gonzalez-Prep Tech
MIS Dept GC Lab Organic Prep Group
D. Abbott-Supervisor C.B. Causey-Supervisor C. Oliver-Supervisor
C. Hatcher-Proj. Mgr CERCLA/CLP E. Austin-Chemist T. Willard-Tech
J. Hendrix-Data Mgt Spec L. Oetinger-Chemist S. Braatz-Tech
J. Gregory-Proj. Mgr-USACE J.M. Rossing-Chemist M. Fant-Tech
P. Harmon-Data Mgt. Spec T. Parker-Chemist M. Gillette-Tech
A. Harber-Proj Mgr. AFCEE G. Tacheny-Chemist B. Jordan-Tech

B. Blanchard-Tech

.ull"“'

LAW ENVIRONMENTAL, INC.
=~ GOVERNMENT SERVICES DIVISION




pa
a

[

LENL KEY PERSONNEL AND RESPONSIBILITIES

Position Personnel Responsibilities
Laboratory Manager - implement methodologies and procedures
James M. G. Tucci consistent with the generation of

iegally defensible data;

- Provide overall management and
operation of the lab;

- Provide a safe working environment for
employees;

- Provide resolutions to items requiring
corrective actions;

- Provide training programs for
employees;

- interact with QA/QC Coordinator to
resolve analytical, methodological and
QA/QC problems;

- Obtain laboratory accreditations;

- Schedule work in a manner consistent
with personnel and instrumentation;

- implement procedures consistent with
and building upon our philosophy of
honesty, trust and ethics; and

- implement actions required to

establish our lab as a premier
laboratory.

2608-0107.04 1ofb
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Pasition/Key P n

R ibiliti

QA/QC Coordinator
Burnie D. Fuson

implement the branch QA program;
Deveiop the QA/QC manual;

Establish and maintain safety
standards and operating procedures;

Coordinate and audit the technical
review of deliverables;

Issue recommendations and corrective
actions required for any aspect of
laboratory operations inconsistent
with established policies and
procedures;

Monitor and identify out-of-control or
potentially out-of-control situations
to Operations Manager, Supervisors,
and Branch Manager;

Provide guidance for the chemistry
QA/QC program development;

Interact with external QA personnel
concerning the lab’s certifications

and QA policies/procedures and
coordinating QA compliance as required;

Keep abreast of new technigues and
programs for QA and safety and inform
Branch Manager and Operations Manager;

Coordinate the development of project
QA plans as required;

Provide historical QA reports for each
method to the Branch Manager; and

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

2608-0107.04

20f5
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Position/Key Personnel

) A D
1404237

LENL KEY PERSONNEL AND RESPONSIBILITIES

Responsibilities

Management Information
Systems Department
Damon Abbott

2608-0107.04

Establish and maintain the computer
systems, the network, and the LIMS
{Laboratory Information Management
System);

Provide data deliverables in U.S. EPA CLP format with
hard copy and disc
deliverable formats;

Develop software necessary to meet
other client’s deliverable formats;

interpret U.S. EPA CLP Statements of Work - Organics
and Inorganics for
requirements and deliverables;

interface analytical instruments’ data
systems with our IBM Token Ring
Network and develop software reguired
at the interface;

Train department personnel in various
data entry software packages purchased
or developed internally;

Provide guidance and direction to
other departments where required or
requested or as determined by Branch
Manager;

Provide support to QA/QC Coordinator
where necessary to automate, archive
and generate QC trends from historical
records; and

Provide support and guidance for

entire laboratory operation, from
sample receiving through the generation
of data deliverable packages,

to streamiine and increase

productivity through computer
automation.

3 of 5
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LENL KEY PERSONNEL AND RESPONSIBILITIES

Position/Key P! nnel

Responsibilities

Lab Supervision

C. Oliver {Organics)

B. D. Hunt (GC/MS)

Carl Causey (GC)

Gary St Pere {inorganics)

- Provide overall supervision of
department/section operations;

- implement procedures consistent with
the generation of legally defensible
data;

- Provide QC activities consistent with
the branch QC procedures;

- Provide additional QC activities, as needed, which are
consistent with the Branch QA philosophies;

- Provide final report review before
releasing;

- Provide work assignments to
departmental personnel;

- Provide analytical job training and
cross-training within the department
and between departments where
applicable and warranted;

- Provide corrective action for
deficiencies;

- Provide quarterly insiwcment detection
limit (IDL) studies;

- Maintain maintenance logs on all
instruments;

- Maintain all standards logs;
- Provide leadership and management
philosophies consistent with those of

the Branch; and -

- Provide legally defensible data from
each department.

2608-0107.04

4of57—
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LENL KEY PERSONNEL AND RESPONSIBILITIES

Responsibiliti

Sample Receiving and
Shipment
Sharon Taber

2608-0107.04

Provide sample control via entry of
all parameters to be analyzed per
sample in LIMS when sampie arrives;

Provide chain-of-custody receipt of
samples externally, and internal from
our walk-in cooler to analysts and
prep;

Provide sample analysis report daily
for all samples in-house;

Pravide prepared sample bottles in
refrigerated shippers;

Provide for sample disposal/return to
sender; and

Keep track of suppiies, order when
needed, bill clients for those used.

5 of 5
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LENL SAMPLE FLOW AND DOCUMENTATION CHART

« TN
[P

Sample Flow

Documentation
— A. Incoming Samples - Chain of Custody
- Request for Analysis
- Work Authorization
B. Log-in and Assignment - Master Logbook
N - Test Entry Form
C. Sample Handling and QC

{1) Organics Prep Lab

(2) GC lLab
{3) GC/MS Lab
{4) Metals Lab
— D. Reporting
) E. Sample Disposal

;' 2608-0107.04 .

4
[ )

- Extraction Record

- Percent Moisture

- Standards Prep Logs
- QC Sample Logs

- Chromatograms

- Bench Sheets

- Condition Reports

- Linearity Checks

- Surrogate Recovery Logs

- Blank, Standard and Spike Results
- Standards Logbook

- instrument Maintenance Logs

- Sampie Logbook

- Quantitation Reports

- Chromatograms

- Initial Calibration Forms

- Continuing Calibration Checks

- Surrogate Recovery Logs

- Blank, Standard and Spike Resuits
- Computer Streamer Tapes

- instrument Maintenance Logs

- Digestion Log

- Bench Sheets

- Biank, Standard and Spike Resuits
- Percent Moisture

- Standards Prep Logs

- QC Sample Logs

- Transmittal Letters
- Test Data Reports
- GC/MS Data Repoorts

- Internal Sample Disposal Forms.

a .
s
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LENL-PENSACOLA
LABWORKS SAMPLE/DATA FLOW

1422:

SAMPLE RECEIPT
INPUT/OUTPUT
Dmm , ENTER LOCATION CODE IF
D w"'“m' PRESENT OR CREATE IF NEW
}
VERIFY CHAIN OF CUSTODY, WORK
| CONTACT FORM AUTH., CONTACT FORM, AND DATA —
[T WORKAUTH. SCREEN FOR AGREEMENT ORWARD TO
CHAIN OF CUSTODY B OPERATIONS MANAGER
FOR RESOLUTION
\_/- = :
INPUT/OUTPUT
| SAMPLE FOLDER COMPUTER GENERATE ROUTING SHEETS
[ ROUT. SHT. - aCMsS DATA ENTRY/ AND FORWARD TO DEPT. SUPV.
| ROUT.SHT.-GC - PROCESSING FOR SIGNOUT
TROUT. SHT.- METALS | |- 1
- DEPT. ANALYSES SAMPLES
| AND FORWARDS TO DEPT. SUPV. —
v_ FOR REVIEW
SCHEDULE REPEAT
ANALYSIS
DOES DATA MEET
QC SPECIFICATIONS
INST. RAW DATA RECORD RESULTS ON ROUTING
SHEETS AND FORWARD YO OFFICE
FOR DATA ENTRY (WITH RAW DATA)
mruwouwu-r T
[T RESULTS ARE ENTERED DAILY AS
ATA ENTFIYI RECEIVED. ROUTING SHEETS WITH
RAW DATA ARE FORWARDED TO
SAMP. CONTROL FOR FILING
INPUT/OUTPUT
COMPUTER QA SUPERVISOR OR DEPARTMENT
DATA ENTRY/ SUPERVISOR CHECKS ALL DATA ON
PROCESSING THE VALIDATION QUEUE L
TAKE APPR. ACTION
AS NEEDED TO
CORRECT PROBLEM
IS DATA IN THE QUEUE
 ACCEPTABLE ?
[~ FINAL INvOICE )
FINAL TEST REP. REPORT QUEUE SECRETARY RUNS ALL IN REPORT
- / QUEUE AND INVOICE QUEUE AND

\—_/_, MAILS TO CLUIENT

L MOTE: SPECIAL DELIVERABLES, iF REQUESTED ARE ALSO GENERATED AFTER.VALIDATION STEP IS COMPLETED

»
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- ANALYTICAL REQUEST FORM
1 LAW ENVIRONMENTAL , INC.
- 7215 PINE FOREST ROAD
PENSACOLA FLORIDA 32538
' 904/944-8772
] To: Attn.:
- From: - —
(Branch/Company Name) {Dept. or Name)
|
| CDC Number: Project Number:
— - Date Shipped: Date Results Requested:
J Sample Analysis Detection Sample
ID Requested Limits Req. Type Method
i
!
L
L
l Comments:
IL— 5 == LAW ENVIRONMENTAL, INC.
T 5 - E—— — = HF—

——
——
~—— -

. SN > GOVERNMENT SERVICES DIVISION
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INORGANIC SAMPLE CHECKOUT FORM

CHECKED OUT

CHECKED N

L mpile Types S =Sample D = Digestate
t'i...ll..tﬁ.ﬁ.ﬁ.'.."..tlﬁﬁwwtblhﬁtl.....l'..".."'.'..
Prepamtion Anaiysia Dispostion
.
A - Solids F - Flame AAS L - Storage
B - AMICP Digestion G-ICP M - Submission
[ C - GFAAS Digestion H-GFAAS N - Disposal
) D - Hg Digestion I1-Hg
E - Other J-CN
K - Other
Al
'l..-l.l ----- '.tO'.'..".'.'l'.'......'..."'..""."..'..".'
-........-......---.---mmmu‘w.‘.-......--...-..a.-..-
L o Lovel: # of Physical Samples:
Sampile ID Sampie D Sampie 10
M L 15
) ] 16
a 10 17
1)) 18
A 12 19
s 1" 20
nf — - 1" - — n




ORGANIC SAMPLE CHECKOUT FORM

.’
i 2t tinrian f

ntract: Case: SAS: sDG: -
Location: Calib. Ref: Form intisted: J J
B CHECKED OUT CHECKED N
Removal
Purpose

—. omple Types § =Sample X = Extract
‘-...t...l..."'t'OOQ0.0000QOMWQOQOO.l...'0".".0'.......

Pracarstion
A - pH 7 % Molsture
) B - Extraction of 8V
i C - Extraction of PESTAPCB
- D - Clean-up of SV

Anaiysis
G - Screening GC
H - VOA GCAS
|- SV GCMS
J - PESTACB GCECD

M - Storage
N - Submiesion
O - Disposal

E - Clean-up of PESTAPCB K - GCASS Confirmation
F - Other L - Other
- .......l'.......Q.l......I............C.......0.........‘....
.....'...'.t.......ttitmmmum..'......Q‘..l.........
— jatx: Lovei: # ot Physical Sampies:
Sampie ID Sampie ID Sample ID
1 ] 15
- 2 9 16
3 10 17
. " 1
- 5 12 19
[ 13 20
el — - - ——
i-,J 14 21
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QA/QC CORRECTIVE ACTION REQUEST FORM

LENL-PENSACOLA, FL

CA# Originator

DATE

PROBLEM:

SECTION:
DATA/DATES IMPACTED:

DISCOVERER:

DATE:

DESCRIPTION:

L.'—_-.-

REQUIRED ACTION:

DETERMINATION

ASSIGNED TO: DATE:
IMPLEMENTATION

ASSIGNED TO: DATE:
ACTION:

DUE DATE:

DUE DATE:

EFFECTIVENESS EVALUATION (S):

ASSIGNED TO: DATE:
ASSIGNED TO: DATE:

DUE DATE:

DUE DATE:

CC: QA OFFICER

OPERATIONS MANAGER:

GROUP LEADER:

SECTION SUPERVISOR:

LAW ENVIRONMENTAL, INC.

* GOVERNMENT SERVICES DlVlSlON
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Law Environmental, Inc.

INTEROFFICE MEMORANDUM

TO: Chemistry Department
FROM: Jerry S. Prestonﬁ 5 GQ
DATE: September 28, 1992

SUBJECT: Certifications held by LENL-P Laboratory

Attached please find a listing of the certifications held by the LENL-Pensacola laboratory. This
list will be useful during proposal and planning activities.

CERTIFICATION BY STATE

STATE PARAMETERS CERT. NO. EXP. DATE
Alabama Drinking Water 40600 6/30/93
Florida Drinking Water HRS#81351 6/30/93
Florida Environmemal Water HRS#E81234 6/30/93
Florida Water HRS#81351 6/30/93
Kansas Drinking Water E-184 7/31/93
and/or Pollution Control Samples
Kansas Solid or Hazardous E-1161 7/31/93
Waste Samples
Louisiana Drinking Water 92-16 ‘ 12/31/92
North Carolina Wastewater 287 12/31/92
South Carolina Wastewater 96008 Exp/Pending

A80.02




Memorandum

September 28, 1992 142423
Page 2

STATE PAR R CERT. NO. EXP. DATE
Tennessee BTX and TPH 7/01/93
Virginia Water 00170 6/30/93

COE Soil and Groundwater 2/20/94
USAF Soil and Groundwater . 9/25/93

U.S. Navy Soil and Groundwater Pending

U.S. EPA SAS Contracts 68-D9-0135 9/19/94

cc:  Becky Pridgeon

/dsl

A80.02
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APPENDIX B-2

QUALITY ASSURANCE PROGRAM

Transglobal Environmental Geochemistry,
Austin, Texas

(TEG)
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TEG/TEXAS MOBILE LABORATORY
STATEMENT OF QUALIFICATIONS

1
1 b
g h—
X

- Transglobal Environmental Geochemistry, Texas

10205 Metric 2nulevard. Austin. TX 78758 (512) 835-9299 FAX (512) 835-9297
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