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MEMORANDUM

TO:

FROM:

CC:

DATE;:

SUBJECT:

Richard Mayer--U.S. Environmental Protection Agency, Region VI
Michael W. Holder--Radian Corporation

Ms. Judith Espinosa--Secretary, New Mexico Environment Department
25 May 1993

Response to Agency Comments on the Holloman Air Force Base, NM,
28 Site Phase I RF1 Work Plan

Holloman Air Force Base (HAFB) received comments on the 28 Site Phase 1 RFI Work
Plan from the U.S. Environmental Protection Agency (EPA) on 16 April 1993. The New
Mexico Environmental Department (NMED) also provided comments on the Work Plan
to the EPA, which were incorporated into the correspondence received by HAFB. The
revised Phase I RFI Work Plan submitted with this memorandum incorporates responses
to the Agency’s comments as well as the conclusions of several telephone conversations
and one meeting between HAFB personnel and you. A brief summary of the infor-
mation included in the revised Work Plan is provided below.

Waste Oil Tanks and Oil/Water Separators

A schematic of the tank and oil/water separator systems is provided along
with information describing their operation.

Information concerning the historical disposal of wastes from buildings
associated with these units is provided.

A description of the operation of the halon vapor monitoring system
installed around three of the tanks is included in Section 4.0 of the Work
Plan. Historical vapor monitoring results for these tanks are included in
Section 4.

Information regarding the past operation of oil/water separators and their
associated piping and evidence (none found) of possible past overflows is
provided.
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. As we discussed, no tanks will be removed during the Phase I RFI due to
budgetary constraints, conflicts with the New Mexico Underground Storage
Tank (UST) regulations, and future use now planned for these units.

. Detailed descriptions of the integrity testing procedures for the tanks, the
oil/water separators, and their associated piping are provided in Section
3.2.4 of the RFI Work Plan. As discussed, integrity testing will not ensure
that oil/water separators will not overflow in the future or have not
overflowed in the past. Integrity testing is being performed to determine if
releases have occurred from the sides and floors of the tanks and oil /water
separators and from the walls and joints of the associated piping. Future
overflows of the separators will be prevented in the same manner as they
have been prevented in the past: through routine inspection and main-
tenance procedures.

. The results of all integrity tests performed will be included in the Phase I
RFI report.

Sampling Activities

. Additional boreholes are included for all tanks and oil/water separators,
and the interval between 3 and 4 ft below the bottom of the units has been
added to the required sampling depths for each solid waste management
unit (SWMU).

. Visually contaminated intervals between the ground surface and the bottom
of tanks and separators will be sampled. At non-tank/separator SWMUs,
visually contaminated intervals will be sampled where the highest degree of
contamination is visible. All visually contaminated samples will be
analyzed for semivolatile organic compounds (SW8270) in addition to the
analyses already scoped for individual SWMUs.

. A review of past analytical results for samples collected from oil/water
separators at HAFB is included in the Work Plan. Additional sampling
and analysis of tank and separator contents during the Phase I RFI is
based on the results of the historical sampling. Tank and separator con-
tents will be analyzed separately.

. The results of five past sampling programs at the sewage lagoons were
reviewed and summarized. This information is presented in Section 4.22.2
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of the Work Plan along with an analyte list for the sampling of SWMUs
155 and 156. The analyte list consists of those compounds routinely
detected during the past investigations as well as the routine analytical
parameters for the RFI listed in Table 3-3 of the Work Plan. As we
discussed, the wastewater recirculation line (SWMU 184) will not be
investigated during the Phase I RFI. Investigation of this SWMU will
occur during closure of the sewage lagoons in the next 2 to 3 years.

. A trench has been scoped for investigations at SWMU 135 in place of the
hand-auger borings.

. Since it is not feasible to perform trenching at SWMU 138, hand-auger
borings have been scoped for the interior of the pit.

. The Work Plan scope for SWMU 118 also includes investigation of SWMU
132 and Area of Concern-A (AOC-A). These plans are contained in the

Phase I RFI Work Plan and were also submitted under separate cover by
HAFB.

. The investigations at SWMU 129 have been adjusted to meet the require-
ments of EPA comments. This section also includes information on the
Phase II RFI plans for SWMU 178 and the surrounding area. These plans

were also submitted under separate cover by HAFB.

. The soil gas survey at SWMUSs 54 and 55 has been replaced with two soil
borings at each SWMU.

. As discussed, the boring nearest the stained soils at SWMU 56 was moved
to within the stained area.

. ‘ Analysis for volatile organic compounds (SW8240) has been added for
SWMU 63.

. Analysis for metals has been included at SWMU 71. In addition, the
borings have been moved to within 2 ft of the pads.

. The sampling locations at SWMU 91 have been centered and will be
drilled to 6 ft below the ground surface. This SWMU discharges to an
oil/water separator.
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The northern boring has been moved south of the pad in the drainage
ditch adjacent to SWMU 136. A drainage pit does not exist for this unit.

The investigations conducted at SWMU 141 as part of the Preliminary
Assessment/Site Investigation (PA/SI) in February/March 1993 are
included in Section 4.19.2 of the Work Plan.

The investigations at SWMU 164 have been revised to address EPA’s
comments.

A soil sample is scoped for the investigation at SWMU 124.

The sampling plan for SWMU 155 has been revised to include trenching in
order to determine if vertical migration has occurred.

A schematic of the piping associated with SWMU 156 is provided in the
Work Plan. Boring locations have been added (and adjusted) to facilitate
the detection of past releases. However, as can be seen by the piping,
waste materials were allowed to freely move between the tanks in the
system. Since all wastes originated from the same sources, were evenly
mixed, and received the same treatment regardless of the tank they resided
in; the distribution and composition of wastes (if still present) will be
uniform. Therefore, HAFB believes composting of materials collected
from individual tanks is justified.

The sampling plan for SWMUs 165/177/179/181 has also been submitted
under separate cover to the Agency by HAFB. The term "washrack” was in
error and has been deleted from the Phase I RFI Work Plan. The sen-
tence should have read "drainage troughs." The troughs are separate from
the drainage trenches, which are natural, topographic drainage features.
The troughs ended in sumps, some of which were adjacent to the natural
drainage trenches. The HydroPunch survey is being conducted to delineate
the extent of groundwater contamination. No wells are planned as part of
the Phase II RFI investigations. Once the extent of contamination is deter-
mined, wells (if necessary) could be installed as part of the final remedy if
long-term monitoring is required.

Additional information from previous investigations is included for SWMU
101. Other documentation of investigations at this site is also referenced
and will be submitted to EPA upon request.
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. Additional sampling (vertical) will be performed at AOC-A. The iden-
tification of drainage contributors is also provided.

Base Sewer System

. Section 3.2.5 of the Work Plan provides detailed information on inves-
tigation procedures for SWMU 183. As discussed, smoke testing will be
performed, followed by TV’ing of suspect portions of the sewer lines. No
sampling will occur for the SWMU until the above procedures have been
completed and a sampling and analytical plan can be developed.

Schedulin

. The schedule has been altered to reflect initiation of field activities within
3 months of Work Plan approval and the submittal of the RFI report
within 15 months of Work Plan approval.

The above items are addressed in detail in the Work Plan. If you have any questions,
please contact Warren Neff (HAFB) at (505) 479-3931.
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'PURPOSE OF DOCUMENT

a. This Phase I RCRA Facility Investigation (RFI) Work Plan is for use by the selected
RFI Contractor and Laboratory for the conduct of the Phase I RFI at Holloman Air Force
Base (AFB), New Mexico. It was prepared for, and in cooperation with, the Base
Environmental Office: 49 CES/CEV, 550 Tabosa Avenue, Holloman AFB, NM 88330-
8458, (505) 479-3931. The RFI Work Plan includes four of the six plans required by the
Base’s federal Hazardous and Solid Waste Amendment (HSWA) Permit. The four plans
included are: the Sampling and Field Measurements Plan; the Data Management Plan; the
Quality Assurance Project Plan (QAPP); and the Community Relations Plan (CRP).
Information contained in these plans is designed to: 1) facilitate the investigation of 43
RCRA solid waste management units (SWMUs) and two Areas of Concern (AOCs) which
may have potentially released hazardous waste or hazardous constituents to the environ-
ment; and 2) to determine if a release of hazardous waste or hazardous constituents to the
environment has occurred from any of the 43 SWMUSs and two AOCs.

b. The Sampling and Field Measurements Plan and the Data Management Plan are
contained in Volume I and are referred to as the "Phase I RFI Work Plan". The Work Plan
details the procedures for investigatory methods, sample collection, waste management, data
management, and reporting. It also identifies the SWMU-specific potential contaminant
migration pathways and the potential receptors of the contamination. Information
describing each SWMU is provided as well as SWMU specific investigation and sampling
plans.

c. The QAPP is contained in Volume II and presents the procedures and information
necessary for the analysis and evaluation of all samples collected during the Phase I RFL
Measurement Data Quality Objectives and acceptance criteria are provided for laboratory
analytical results. Analytical methods to be used for sample analysis during the investigation
are cited and described.

d. The CRP, also contained in Volume II, presents the mechanisms for public
dissemination of information during the conduct of the Phase I RF1. ‘A discussion of public
involvement in the RCRA process is provided, as well as information concerning the
investigation and it’s role in the Base’s on-going suite of environmental investigations. .
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Summary of Proposed Changes to QAPP
Revision 2 -- 22 September 1993

Added three paragraphs to describe purpose
and contents of Volume III of project Work
Plan.

The Project Management Plan, Site Safety
and Health Plan, and Waste Management
Plan are required by Base HSWA permit
and were added to Work Plan document as
Volume III.

Added 22 September 1993 -- Revision 2 to
QAPP title page.

Modified title page to reflect the proposed
changes to QAPP.

Modified project title to Quality Assurance
Project Plan (QAPP) for RCRA Facility
Investigati Holloman Air Force Base, New
ico, ¢ % Phase I RFI Work Plan

Modified QAPP title to reflect the change
in the project name.

il - ix

Added Revision number 2 and 9/22/93, to
Table of Contents, as appropriate. Page
numbers and section numbers are updated to
reflect changes to the QAPP.

Updated revision number, dates, and
pages of sections, tables, and figures to
reflect the proposed changes.

1.0 -- lof 5 to references to project name. Modifications made to reflect change in
project name.
| 1-1 Jof 5 Changed Table 1-1 title to Solid W: Modification made to reflect change in
Management Units (SWMUs) for project name.
RFI Work Plan
| 1-1 40f 5 Footnote a changed to: Modifications made to reflect changes in

the Holloman AFB HSWA permit.




Proposed Changes to QAPP, continued

- 2 of 16 | First sentence of second paragraph changed to | Table 2 added to reflect change in project
A quality assurance/quality control (QA/QC) name.
program will be used to ensure that the
anaytical DQOs are met for the Holloman
AFB Phase I RFI.

3 3-1 50f 16 | Added precision and accuracy objectives for Ignitability objectives added to correct an
ignitability (SW1010/SW1020) and oversight in previous revisions. Nonhalo-
nonhalogentated volatile organics (SW8015). genated volatile organics objectives added

because this method was added to
adequately characterize investigation
derived wastes (IDW).

3 3-1 5of 16 | Modified footnote d to read: Method does not | Added to clearly reference where
specify precision and accuracy criteria. Prior | laboratory-specific criteria are
to sample analysis, the contracted Analytical documented in this QAPP.

Laborator t id f b Qd
3 3-1 50f 16 Added for clarification.
3.1 -- 6 of 16 { Although known limitations exist, data will be | Added for clarification.
considered usable because they are generated
using current promulgated method

3 3-2 12 of 16 | Change reporting limits for benzoic acid to 50 | This change corrects a typographical error.

pg/L (water) and 1700 pg/kg (soil).




Proposed Changes to QAPP, continued

5 5-2 3of Il Remove entries for reference method Samples will not be collected for the
EPA:160.1. analysis of total dissolved solids.
7 7-1 4 of 25 Added Nonhalogenated volatile organic IDW samples will be analyzed for non-
analytes. halogenated volatile organic compounds.
7 7-1 10 of 25 | Change reporting limits for benzoic acid to 50 | This change corrects a typographical error.
ug/L (water) and 1700 pg/kg (soil).
7 7-1 10 of 25 | Added aniline as Method 8270 target analyte. To characterize IDW aniline was added to
Method 8270 target analyte list.
7 7-1 13 of 25 | Added N-nitrosdimethylamine (NDMA) as NDMA is a breakdown product of
Method 8270 target analyte. UDMH. Because a release of UDMH is of
interest, and UDMH is very unstable,
NDMA was added to the Method 8270
target analyte list.
7.13 -- 19 of 24 | Added section to describe analysis of non- IDW samples will be analyzed for non-
halogenated volatile organics (Method 8015). halogenated volatile organic compounds.
7.13- -- 19-24 of | Changed sections 7.13 through 7.22 to 7.14 Changed section numbers to allow Method
7.22 25 through 7.23. 8015 description to be inserted.
8 8-1 2 of 15 | Change table title to Summary of Calibration This change corrects a typographical error.
Procedures.
8 8-1 3of IS Inserted calibration requirements associated IDVW samples will be analyzed for non-
with Method 8015. halogenated volatile organic compounds.
8.9 -- 8§ of 15 Added section to describe calibration IDVW samples will be analyzed for non-
requirements for nonhalogenated volatile halogenated volatile organic compounds.
organic analyses.
8.9-8.17 - 8-15 of | Changed sections 8.9 through 8.17 to 8.10 Changed section numbers to allow Method
15 through 8.18. 8015 description to be inserted.




Propbsed Changes to QAPP, continued

These tables are added to clearly specify
the tolerance limits for QC samples. The
tolerance limits are taken from the
referenced methods, or from laboratory-
specific performance based data where the
method does not specify limits.

9 9-1 several Added references to Tables 9-2, 9-3, and 9-4. | Added to clearly specify limits and
reference the added tables.
9 9-1 9 of 19 | Added quality control requirements associated | IDW samples will be analyzed for non-
with Method 8015. halogenated volatile organic compounds.
9 9-2 150f 16 Added to clearly specify tolerance limits.
9 9-3 150f 16 Added to clearly specify tolerance limits.
9 9-4 150f 16 Added to clearly specify tolerance limits.
14.1 -- 1 of 2 Changed RFI final report to Modification made to reflect change in

report. project name.

2 Added text is noted in

® EPA Region VI agrees (A) and the approved change is made or disagrees (D) and change is not approved or made to the QAPP.
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QUALITY ASSURANCE PROJECT PLAN APPROVAL

This Quality Assurance Project Plan (QAPP) was developed to ensure that all
environmental data generated during the Phase I RCRA Facility Investigation (RFI) at
Holloman Air Force Base (AFB), New Mexico are scientifically valid, defensible,
comparable, and of known and acceptable precision and accuracy. The signatures below of
key project personnel indicate concurrence with the procedures specified in the plan and a

commitment to disseminate the plan and the philosophy of quality to all project personnel.

Signature Date

Environmental Coordinator,
Holloman AFB

Project Manager,
RFI Contractor

QA Coordinator,
RFI Contractor

Laboratory Director,
Analytical Laboratory

Project Manager,
USACE

Project Chemist,
USACE

Project QA Officer,
MRD Laboratory

ii
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Section No.: 1

Revision No: 2

Date: 22 September 1993
Page No.: 1of 5

1.0 INTRODUCTION

This section provides an overview of the Table 2 Phase I RFI, the purpose of
the investigation, and the basis for the selection of analytical parameters included. As
discussed in Section 1.1 of the Table 2 Phase I RFI Work Plan (Volume I), a limited
number of solid waste management units (SWMUSs) which have been previously investigated
are included for Phase II RFI studies. The Phase II investigations will occur simultaneously
with the Table 2 Phase I RFI and are subject to all the sampling and analytical requirements
as contained in the Table 2 Phase I RFI Work Plan and QAPP.

1.1 Scope and Purpose

This quality assurance project plan (QAPP) has been prepared for submission
as part of the field and laboratory procedures and site specific sampling plans for the
SWMUs subject to requirements of the Resource Conservation and Recovery Act (RCRA)
Facility Investigation (RFI) at Holloman AFB (the Base) in New Mexico. The QAPP is
submitted by Holloman AFB in New Mexico to the United States Environmental Protection
Agency (U.S. EPA, Region VI).

The QAPP provides guidance for the collection and analysis of all soil, waste,
tissue, and water samples pertaining to the Phase I RFI at Holloman AFB. These RCRA-
required sampling and analysis programs are collectively referred to in the QAPP as the
"project”. The guidance provided by the QAPP is intended to lead to the production of data
that are technically defensible for all legal and regulatory purposes and of known quality.
The QAPP is not, however, a work plan. It lists sample types and analytical methods, but
does not specify all possible sample locations; for that information, additional sources must
be consulted, particularly Section 4.0 (for site-specific sampling plans) of the Phase I RFI

work plan.
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This QAPP has been designed to explain sample handling and laboratory
procedures that are common to all samples collected at Holloman AFB during Phase I and
Phase II RFI activities. For example, regardless of the particular sample medium, the
labeling, handling, and shipping of samples follow set procedures. Also, the chain-of-custody
and sample handling requirements are similar. Likewise, following an initial sample
preparation, the determination of analyte concentrations (e.g., by gas chromatography or gas
chromatography/mass spectrometry) follows standard methods with established procedures.
This QAPP is intended to provide a thorough picture of these common QA/QC elements.
During the course of the project, new or different procedures or methods may be
incorporated into the plan, for reasons such as advances in measurement science,
improvements in analytical laboratory production techniques, or changes in regulatory
requirements or approaches. Any such changes or additions will be described int the written
QAPP, in the form of addenda or revisions to the QAPP following approval by USEPA,
Region VI

This QAPP addresses the QA elements required by "Interim Guidelines and
Specifications for Preparing Quality Assurance Project Plans,” U. S. Environmental
Protection Agency, December 29, 1980 (QAMS-005-80).

1.2 RF1 Site Identification

Phase I of this RFI has been designed to document the presence or absence
of hazardous waste or hazardous constituents in groundwater and soils due to possible
releases from the SWMUs shown in Table 1-1. In addition, Phase II investigations to
determine the nature and extent of known releases are included in this Phase I RFI Work
Plan. As shown in Table 1-1, only seven SWMUs and one Area of Concern (AOC) are
scoped for Phase II investigation. These SWMUs are located adjacent to SWMUs being

investigated under Phase I and the activities will occur simultaneously.
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Solid Waste Management Units (SWMUs) for Table 2 Phase I
RFI Work Plan

119 Bldg. 121 Waste Oil Tank I
2° Bldg. 121 Oil/Water Separator

120 Bldg. 309 Waste Oil Tank I
15° Bldg. 309 Oil/Water Separator

121 Bldg. 316 Waste Oil Tank I
172 Bldg. 316 Oil/Water Separator

123 Bldg. 704 Waste Oil Tank I
22° Bldg. 704 Oil/Water Separator

126 Bldg. 1000 Waste Oil Tank I
36° Bldg. 1000 Oil/Water Separator

125 Bldg. 868 Fire Water Tank I
328 Bldg. 868 Oil/Water Separator

127 Bldg. 1092 Waste Oil Tank I
39° Bldg. 1092 Oil/Water Separator

135 Bldg. 1092 Oil/Water Separator Drainage Pit

138 Bldg. 1166 Oil/Water Separator Drainage Pit I
128 Bldg. 1166 Waste Oil Tank

40° Bldg. 1166 Oil/Water Separator

118 Bldg. 21 Pesticides Holding Tank I

132° Bldg. 21 Leach Field II

AOC-A "¢ Bldg. 21 Pesticide Rinsewater Spill Area II

129 Bldg. 1191 Spill Tank I

178° Bldg. 1191 Fuel Runoff Pits IT
54 Bldg. 702 Waste Accumulation Area I
55 Bldg. 702A Waste Accumulation Area
56 Bldg. 807 Waste Accumulation Area I
63 Bldg. 867 Waste Accumulation Area I
71 Bldg. 1178A Waste Accumulation Area I
78 Trim Pad 3 Waste Accumulation Area I
754 DRMO Hazardous Waste Storage Area I
91 Bldg. 816 Washrack I
136 Bldg. 1119 Washrack Drainage Pit I
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Table 1-1
(Continued)

141 Pad 9 Drainage Pit I
164 Bldg. 1080 Pond I
124 Bldg. 752 Waste Oil Tank I
155 Sludge Drying Beds I
156 Imhoff Tanks (5) I
184 Wastewater Recirculating Line I
165° Bldg. 1176 Pond I
177 Bldg. 1176 Sumps

181 Bldg. 1176 Drainage Trough
179° Bldg. 1176 Discharge Box

101 Bldg. 121 Landfill I
183 Air Base Sewer System I
AOC-U* Lost River Basin I

& SWMUs moved for HSWA Permit Table 3 to Table 2: HSWA permit modification request under review.
® HSWA Permit, Table 1.

€ AOC = Area of concern.
4 HSWA permit modification request under review to remove from SWMU list due to permitted status.



Section No.: 1

Revision No: 2

Date: 22 September 1993
Page No.: 5of 5

Complete descriptions of these sites are provided in the RFI work plan,
Section 2. Future Phase II RFI activities will be conducted only if the data from Phase I
document that hazardous constituents have been released to the environment from the
SWMUs under investigation. Future Phase II investigations would focus on determining the
nature and extent of hazardous waste or hazardous constituents in the groundwater, soil, or
surface water due to releases from the SWMUs. If a Phase II RFI is necessary, an
addendum to this QAPP will be issued. The QAPP addendum would be subject to review
and approval by U.S. EPA, Region VI. If no releases are identified in the Phase I

investigation, then the RFI will be concluded.
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2.0 PROJECT ORGANIZATION AND FUNCTIONAL AREA
RESPONSIBILITIES

The Contractor’s project team for the Holloman AFB Phase I RFI will be
composed of a Project Director, a Quality Assurance Coordinator, and one or more task

leaders. Roles and responsibilities of key personnel are discussed below.

2.1 Roles and Responsibilities

The USACE Missouri River Division (MRD) Laboratory is responsible for
providing quality assurance (QA) services to the USACE Project Manager and Chemist.
This QA program will include validation of Contractor laboratories, analysis of QA duplicate
samples, and a review of the reported analytical data and the assessment of data quality.
The analysis of QA duplicate samples by a laboratory independent of the Contractor

Laboratory provides an assessment of data comparability.

The Contractor Project Director will be responsible for organizing and direct-
ing the technical activities of the project and for reporting the results of these activities. In
this role, he/she will have overall responsibility, authority, and accountability for the project.
He/she will have day-to-day interaction with the technical staff. In the execution of these

duties, he/she will: -

. Establish technical objectives and review and modify the work plans in
accordance with client direction;

. Be responsible for responding to Work Plan revisions;

. Have responsibility for meeting all contractual requirements for the
task;

. Assure technical quality of reports, memoranda, and other

communications through review of results;
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. Maintain contact with the USACE Project Manager and inform
him/her on all aspects of the project including progress, problems, and
recommended solutions;

. Have responsibility for assuring that required staffing levels and
technical expertise are provided; and

. Be responsible for reviewing project staff performance through the
program.

The Quality Assurance Coordinator (QAC) will be responsible for develop-
ment and execution of QA activities in all phases of the project, including test plan design,

execution, data reduction, and reporting. His/her responsibilities will include:

. Coordinating any external QA audit activities requested by the USACE;

. Serving as an in-house consultant to the Project Director and Task
Leaders in defining data quality goals or requirements and in
development of a project-specific, internal quality control system which
is responsive to these goals;

. Coordinating preparation of the project quality assurance reports that
document the project-specific policies, organization, objectives,
functional activities, and specific QA and QC procedures and activities
designed to achieve data quality goals or requirements;

. Providing independent review of the project approach, methods, and
experimental design; -

. Providing the mechanism whereby quality assurance problems may be
brought to the immediate attention of the Project Director, if
warranted, and may be brought directly to the attention of upper
management for implementation of corrective action; and

. Documenting the results of all QA/QC activities in reports to internal

management and to clients.

For all tasks pertaining to the conduct of the RFI a task leader will be

designated. His/her responsibilities include the plans, field activities, and the RFI report.
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General responsibilities of Task Leaders include:
. Responsibility for ensuring that deliverables required for their task are
delivered on schedule and within budget;

. Coordination of day-to-day activities of project team members working
on their task;

. Maintaining close contact with the Project Director so that schedule,
budget, and/or technical problems are addressed in a timely manner;

. Coordination of day-to-day QC activities required for their respective
tasks as part of the internal QC system,;

. Ensuring compliance with all QC acceptance criteria as specified in the
QA Plan; and
. Keeping the QA Coordinator and Project Director advised of any

quality problems which arise.

The Supervising Geologist will be responsible for all on-site activities, including
monitor well installation, sample collection, field analysis, chain of custody, and reporting.
He/she will also be responsible for field staff. The Supervising Geologist will be responsible
for completing daily quality control reports (DQCRs). Other key project personnel
reporting to the Supervising Geologist include the subcontractor staff manager. Sub-
contractor staff managers assume ultimate responsibility for all operations in their

subcontracts. Subcontractors and key personnel are discussed below.

2.2 Subcontractor Qualifications

Minimum qualifications of project subcontractors are summarized in the

following subsections.
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221 Analytical Laboratory

The analytical laboratory’s qualifications include current US Army Corps of
Engineers validation (within 18 months). The analytical laboratory representative will have
ultimate responsibility for all analyses performed at the analytical laboratory. The assigned
laboratory representative is responsible for ensuring that work is performed according to the
Holloman AFB Phase I RFI Work Plan and this QAPP.

222 Geotechnical Laboratory

A geotechnical testing laboratory will provide all geotechnical support. The
equipment used during the testing process will be appropriately calibrated prior to testing
project samples. The assigned geotechnical laboratory representative will ensure that the
work is completed as outlined in the Holloman AFB Phase I RFI Work Plan and this
QAPP.

223 Drilling

A drilling company will be subcontracted to provide all drilling services. This
company will be a licensed New-Mexico water-well driller. The assigned representative will
be responsible to complete the work as stated in the Holloman AFB Phase I RFI Work
Plan.

224 Survey Activities
The surveying of boreholes and monitor wells will be completed by a licensed

surveyor. The surveyor will be registered in the State of New Mexico and will follow all

survey protocols outlined in the Holloman AFB Phase I RFI Work Plan.
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3.0 CHEMICAL DATA QUALITY OBJECTIVES

As described in Section 1.2 of the Work Plan, data quality objectives of the
Holloman AFB Phase I RFI will be to:

Determine if a release of hazardous waste or hazardous constituents
has occurred at each SWMU; and

Identify potential migration pathways through which contamination may
affect human health and identify potential receptors of this
contamination.

Similarly, the DQOs for the Phase II RFI activities described in the Work Plan

are:

Determine the nature and extent of known releases at each SWMU;
and

Determine the need for a Corrective Measures Study (CMS) at each
SWMU.

To support the overall objectives, chemical data quality objectives (DQO) must

be established

. The chemical DQOs are to:

Collect samples specified in Section 4 of the Work Plan to assess
whether a release has occurred at each SWMU;

Ensure data comparability through the use of standard methods and
controlled systems to collect and analyze samples;

Provide analytical results of known and acceptable precision and
accuracy; and

Provide 90 percent data completeness for analytical results representing
each matrix-method combination.
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Measurement data representativeness is a function of sampling strategy and
will be achieved using the procedures discussed in Sections 3 and 4 of the Work Plan.
Potential for sample contamination will be minimized by the use of decontamination
procedures specified in Section 3.1.3 of the Work Plan. Data comparability will be achieved
using standard methods and standard units of measure as specified in the methods described
in Section 7. Analytical imprecisional bias will be controlled through the use of a quality
control (QC) program using prescribed QC samples and the corrective actions specified in
Section 9. Imprecision and bias in natural matrix samples will be estimated by standard QC
methods such as matrix spikes and field duplicates. Confirmation of chemical identity will
be performed for gas chromatography (GC) analytical methods using second column

confirmation procedures for samples with detected compounds or by mass spectrometry.

A quality assurance/quality control (QA/QC) program will be used to ensure
that the analytical DQOs are met for the Holloman AFB Table 2 Phase I RFI. QA/QC
efforts are twofold. First, they provide the mechanism for ongoing control and evaluation
of measurement data quality throughout the course of the project (i.e., system capability).
Second, they specify quality control data to be used to define natural-matrix data quality for
various measurement parameters, in terms of precision and accuracy. Control of
measurement data quality (i.e., control of error sources that affect data quality) is possible
for sample collection and analysis. However, matrix interference, or non-homogeneity, is
not amenable to control and thus imprecision or bias due to these natural sources of error
must be estimated from QC samples. For this project, sample collection error will be
controlled through the use of standard sample collection methods and field logbooks.
Sample analysis error will be controlled through the use of standard analytical methods,
following standard operating procedures (SOPs), performed on a capable analytical system,
with QC efforts as directed in published procedures. Natural matrix error will be estimated

by standard QC methods such as matrix spikes and field duplicates.
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3.1 Analytical Capability

Efforts to control measurement error require that the analytical system be
capable, in control, and appropriately sensitive for all analyses. System capability, in terms
of accuracy and precision, may be documented by reporting system QC data (e.g., continuing
calibration, quality control check samples (QCCS), and method spikes). System capability,
in terms of sensitivity, may be documented through the use of maximum detection limits for
system blanks (e.g., reagent, system, and method blanks) and calibration standards. System
control may be documented through the use of control charts or other statistical methods

that indicate system performance over time.

Precision and accuracy objectives, in terms of maximum allowable imprecision
and inaccuracy, for the various measurement parameters associated with site
characterization efforts are presented in Table 3-1. Precision values presented in Table 3-1
represent a measure of variability for replicate measurements of the same parameter in
clean-matrix, quality control check samples (QCCS), expressed in terms of the relative
percent difference (RPD). RPDs compared with precision objectives in Table 3-1 are
calculated from data such as duplicate QCCS results. Accuracy values for clean-matrix
laboratory samples include components of both random error (i.e., variability from
imprecision) and systematic error (i.e., bias), and thus reflect the total analytical error for
a given measurement, expressed as a percentage of the true value. The percent difference
between true and measured concentrations in continuing calibration and QCCS samples may
be compared with accuracy objectives in Table 3-1. The bases for these estimates are, in
most cases, described in the methods. The analytical laboratory will be able to document
that the QA/QC procedure in each standard method, Chapter One and Method 8000 of
SW-846, 3rd edition, or USACE Guidance Document ER 1110-1-263, was followed for all
analytical work. Accuracy and precision estimates for samples in a natural matrix would not
be expected to be within the objectives presented in Table 3-1 because variability of a

matrix cannot be controlled.
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Analytical Precision and Accuracy Objectives

Metals® SW6010 20% 80-120%
ICPES

Arsenic SW7060 20% 75-125%
Graphite Furnace AA

Cadmium SW7131 20% 75-125%
Graphite Furnace AA

Lead SW7421 20% 75-125%
Graphite Furnace AA

Mercury SW7470/7471 20% 80-120%

Cold Vapor AA

Selenium SW7740 20% 75-125%
Graphite Furnace AA

Thallium SW7841 20% 75-125%
Graphite Furnace AA

Halogenated SW8010 See Method See Method 8010,

Volatile Organics GC/HSD 8010, Table 3 Table 3

Aromatic Volatile SW8020 See Method See Method 8020,

Organics GC/PID 8020, Table 3 Table 3

Pesticides/PCBs SW8080 See Method See Method 8080,

GC/ECD 8080, Table 3 Table 3

Organophosphorus SW8140 50% ¢ 50-150% ¢

Pesticides GC/FPD

Chlorinated SW8150 50% ¢ 50-150% ¢

Herbicides GC/ECD

Volatile Organic SW8240 See Method See Method 8240,

Compounds GC/MS 8240, Table 6 Table 6

Semivolatile SW8270 See Method See Method 8270,

Organic GC/MS 8270, Table 6 Table 6

Compounds
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Table 3-1
(Continued)
Nonhalogenated SW8015 50% 50-150%
Volatile Organics GC/FID
Cyanide SW9012 20% 80-120%
Colorimetric
Nitrate /Nitrite E353.1 20% 80-120%
Colorimetric
Total Recoverable E418.1 20% 80-120%
Petroleum Infrared Spectrometry
Hydrocarbons
Ignitability SW1010/SW1020 1.0°F © 79.5-82.5°F ¢
Flashpoint
Sulfide SW9030 30% 75-125%
Titrimetric
Hardness, as E130.2 20% 80-120%
CaCO, Titrimetric

&Relative percent difference (RPD) for replicate analytical determinations (exclusive of sampling variability). RPD for duplicate
QCCS samples will be compared to these objectives.

®Total error for a single measurement in a clean, laboratory-controlled matrix, including both systematic error (bias) and random error
(variability from imprecision), expressed as a percentage of the measured value. Percent recovery for QCCS or continuing calibration
samples will be compared to these objectives.

CICPES metals: antimony, barium, beryllium, cadmium, chromium, cobalt, copper, nickel, silver, tin, vanadium and zinc.

Method does not specify precision and accuracy criteria. Prior to sample analysis, the contracted Analytical Laboratory must provide
performance based criteria. Refer to Section 9 for laboratory-specific performance based criteria.

€ Reagent-grade p-xylene is tested as QCCS samples. Precision and accuracy objectives are compared directly to QCCS measurement
results rather than to calculated percent recoveries.

SW = Test Methods for Evaluating Solid Waste: Physical/Chemical Methods, U.S. EPA, Office of Solid Waste and Emergency
Response, November 1986, Third Edition.

tm
[

Methods for Chemical Analysis of Water and Wastes, EPA-600/4-79-020.
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Data completeness is a measurement of the amount of valid data obtained
compared with the amount that was expected. Ultimately, the goal is to obtain valid data
for all analyses. Conditions that prevent complete data capture, such as significant sample
matrix difficulties, or sample loss, should be addressed in a timely fashion to determine of
corrective actions should be taken. Data completeness objectives for all constituents is 90

percent.

Sample detection limits must normally be sensitive to concentrations at or
below RCRA action levels and/or health limits which are presented in Table 3-2. It is
important to note that for a number of compounds, the specified reporting limit does not
reach the RCRA required limit for the methods included in this investigation. Although
known limitations exist, data will be considered usable because they are generated using
current promulgated methods and in most cases the sample-specific detection limit is lower
than the reporting limit. Natural sample reporting limits will also depend on dilution
effects. In general, dilutions will be performed only as directed in each representative
method. For target analytes on gas chromatography/mass spectrometry (GC/MS) and gas
chromatography (GC) analyses, dilution will be performed if the target analyte
concentrations exceed the calibration range. For non-target analytes on GC/MS and GC
analyses, dilutions will be performed when non-target analyte response interferes with target
analyte response, and to achieve an internal standard response of approximately 20 percent
of the maximum peak response. When samples are diluted after an initial undiluted
analysis, data for target analytes with responses within the calibration range in the undiluted
analysis will be collected and reported with target analytes that required diluted analyses,
except in cases where reporting limits listed in the table exceed RCRA specified limits as
previously discussed. For these compounds, high method reporting limits will not result in
unusable data. If natural sample reporting limits exceed RCRA required limits for any
other compounds, the analytical laboratory must document what prompted the higher
reporting limits and the maximum concentrations that were allowable on the calibration
curve. This level of effort is required on a sample-by-sample basis and may not be applied

to batches of samples.
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Analytical Methods, Method Reporting Limits,
and Maximum Contaminant Levels

METALS (mg/L or mg/Kg)
Antimony ICPES 6010 0.10 10 0.006 - 32
Barium ICPES 6010 0.010 1.0 2 - 5,600
Beryllium ICPES 6010 0.0020 0.2 0.004 - 0.2
Cadmium ICPES 6010 0.0050 05 0.005 - 80
Chromium (total) ICPES 6010 0.010 1.0 0.1 - 400 (VT)
80,000 (III)
Cobalt ICPES 6010 0.010 1.0 0.05° - -
Copper ICPES 6010 0.020 20 1.3 - 2,960
Silver ICPES 6010 0.010 1.0 0.05¢ - 400
Vanadium ICPES 6010 0.020 20 - 0.2 560
Zinc ICPES 6010 0.020 20 10¢ - 24,000
Arsenic GFAA 7060 0.0040 04 0.05 - 04
Cadmium GFAA 7131 N/A 05 0.005 - 80
Lead GFAA 7421 0.0030 03 0.05° - -
Mercury CVAA 7470/ 0.0002 0.02 0.002 - 24
7471
Selenium GFAA 7740 0.0050 05 0.05 - 400
Thallium GFAA 7841 0.005 0.5 0.002 - -
ORGANOCHLORINE PESTICIDES AND PCBs (ug/L or s g/Kg)
Aldrin GC/ECD 8080 0.010 1.0 - 0.000002 0.04
alpha-BHC GC/ECD 8080 0.010 1.0 - 0.000006 0.1
beta-BHC GC/ECD 8080 0.010 1.0 - 0.00002 4
delta-BHC GC/ECD 8080 0.010 1.0 - - -
gamma-BHC (Lindane) GC/ECD 8080 0.010 1.0 0.0002 - 0S5
Chlordane (technical) GC/ECD 8080 0.050 5.0 0.002 - 0.5
alpha-Chlordane GC/ECD 8080 0.010 1.0 0.002 - 05
gamma-Chlordane GC/ECD 8080 0.010 1.0 0.002 - 0.5
44-DDD GC/ECD 8080 0.010 1.0 - 0.0001 3
44-DDE GC/ECD 8080 0.010 1.0 - 0.0001 2
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Table 3-2
(Continued)

44-DDT GC/ECD 8080 0.020 20 - 0.0001 2
Dieldrin GC/ECD 8080 0.010 1.0 - 0.000002 0.04
Endosulfan 1 GC/ECD 8080 0.010 1.0 - - -
Endosulfan 11 GC/ECD 8080 0.030 3.0 - - -
Endosulfan sulfate GC/ECD 8080 0.050 5.0 - - -
Endrin GC/ECD 8080 0.010 1.0 0.002 - 24
Endrin aldehyde GC/ECD 8080 0.020 2.0 - - -
Heptachlor GC/ECD 8080 0.01 1.0 0.0004 - 02
Heptachlor epoxide GC/ECD 8080 0.010 1.0 0.0002 - 0.08
Kepone GC/ECD 8080 0.01 1.0 - - -
Methoxychlor GC/ECD 8080 0.050 5.0 0.04 - 400
Toxaphene GC/ECD 8080 050 50 0.003 - 0.6
PCB-1016 GC/ECD 8080 0.10 10 0.0005 - 10f
PCB-1221 GC/ECD 8080 0.20 20 0.0005 - 10f
PCB-1232 GC/ECD 8080 0.20 20 0.0005 - 10
PCB-1242 GC/ECD 8080 0.10 10 0.0005 - 10f
PCB-1248 GC/ECD 8080 0.10 10 0.0005 - 10
PCB-1254 GC/ECD 8080 0.20 20 0.0005 - 10
PCB-1260 GC/ECD 8080 0.20 20 0.0005 - 10f
ORGANOPHOSPHORUS PESTICIDES (i g/L or s g/Kg)

Azinphos methyl GC/FPD 8140 15 150 - - -
Bolstar GC/FPD 8140 0.15 15 - - -
Chlorpyrifos GC/FPD 8140 0.30 30 - 0.1 240
Coumaphos GC/FPD 8140 0.30 30 - - -
Demeton-O GC/FPD 8140 050 50 - 0.001 3.2
Demeton-S GC/FPD 8140 0.50 50 - 0.001 32
Diazinon GC/FPD 8140 0.60 60 - 0.03 72
Dichlorvos GC/FPD 8140 0.10 10 - 0.0001 241
Ethoprop GC/FPD 8140 0.25 25 - - -
Fensulfothion GC/FPD 8140 15 150 - -- -
Fenthion GC/FPD 8140 0.10 10 - - -
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Table 3-2

(Continued)
Merphos GC/FPD 8140 0.30 30 - 0.001 24
Mevinphos GC/FPD 8140 0.30 30 - - -
Naled GC/FPD 8140 0.30 30 - -~ -
Ronnel GC/FPD 8140 0.30 30 - 175 4,000
Stirophos (Tetrachlorvinphos) GC/FPD 8140 50 500 - 0.001 292
Tokuthion (Prothiofos) GC/FPD 8140 050 50 - - -
Trichlornate GC/FPD 8140 0.15 15 - - -
Disulfoton GC/FPD 8140 0.20 20 - 0.001 3
Methyl parathion GC/FPD 8140 0.03 30 - 0.008 20
CHLORINATED HERBICIDES (2 g/L or ug/Kg)
24-D GC/ECD 8150 1.2 120 0.07 - 240
24-DB GC/ECD 8150 091 91 - - -
Dalapon GC/ECD 8150 58 580 0.2 ~ 2,400
Dicamba GC/ECD 8150 0.27 27 - 1.1 2,400
Dichloroprop GC/ECD 8150 0.65 65 - - -
MCPA GC/ECD 8150 249 24,900 - 0.02 40
MCPP GC/ECD 8150 192 19,200 - 0.04 80
245-T GC/ECD 8150 0.20 20 - 35 8,000
2,4,5-TP (Silvex) GC/ECD 8150 0.17 17 0.05 - 640
Dinoseb GC/ECD 8150 0.15 15 0.007 - 80
VOLATILE ORGANICS (s g/L or s g/Kg)
Acetone GC/MS 8240 100 100 - 35 8,000
Benzene GC/MS 8240 5.0 50 0.005 - 24
Bromodichloromethane GC/MS 8240 50 5.0 001°¢ - 12
Bromomethane GC/MS 8240 10 10 - 0.05 112
Carbon disulfide GC/MS 8240 5.0 5.0 - 35 8,000
Carbon tetrachloride GC/MS 8240 5.0 50 0.005 - 56
Chlorobenzene GC/MS 8240 5.0 5.0 0.1 - 1,600
Chloroethane GC/MS 8240 10 10 -- - -
2-Chloroethyl vinyl ether GC/MS 8240 50 50 - - -
Chloroform GC/MS 8240 5.0 5.0 0.1 - -
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Table 3-2

(Continued)
Chloromethane GC/MS 8240 10 10 - 0.003 538
Dibromochloromethane GC/MS 8240 5.0 5.0 0.1 0.004 83
1,2-Dibromoethane (Ethylene GC/MS 8240 5.0 50 0.00005 - 0.008
dibromide)
Dibromomethane GC/MS 8240 5.0 5.0 - - -
1,2-Dichloroethane GC/MS 8240 5.0 50 0.005 - 8
trans-1,2-Dichloroethene GC/MS 8240 5.0 5.0 0.1 - 1,600
1,1-Dichloroethane GC/MS 8240 5.0 5.0 - 35 8,000
1,1-Dichloroethene GC/MS 8240 5.0 5.0 0.007 - 12
1,2-Dichloropropane GC/MS 8240 5.0 5.0 0.005 - 10
cis-1,3-Dichloropropene GC/MS 8240 5.0 50 - 0.0002 4
trans-1,3-Dichloroethene GC/MS 8240 5.0 5.0
trans-1,3-Dichloropropene GC/MS 8240 5.0 50 - 0.0002 4
Ethyl benzene GC/MS 8240 5.0 5.0 0.7 - 8,000
2-Hexanone GC/MS 8240 50 5.0 - - -
Methylene chloride GC/MS 8240 50 5.0 0.005 - 93
2-Butanone (MEK) GC/MS 8240 100 100 - 1.8 4,000
4-Methyl-2-pentanone (MIBK) GC/MS 8240 5.0 5.0 - - -
Styrene GC/MS 8240 5.0 5.0 0.1 - 16,000
1,1,2,2-Tetrachloroethane GC/MS 8240 5.0 5.0 001¢ - 35
Tetrachioroethene GC/MS 8240 5.0 5.0 0.005 - 14
Toluene GC/MS 8240 5.0 5.0 0.75¢ - 16,000
Tribromomethane (Bromoform) GC/MS 8240 5.0 5.0 0.1 - 88
1,1,1-Trichloroethane GC/MS 8240 5.0 5.0 0.06 € - -
1,1,2-Trichloroethane GC/MS 8240 5.0 5.0 0.005 - -
Trichloroethene GC/MS 8240 5.0 5.0 0.005 - -
Vinyl acetate GC/MS 8240 5.0 5.0 - 35 80,000
Vinyl chloride GC/MS 8240 10 10 0.001°¢ - 0.4
Xylenes (total) GC/MS 8240 5.0 5.0 10 - 160,000
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VOLATILE ORGANICS, Direct Injection (sg/mL or pg/g)

1,4-Dioxane GC/MS 8240 10 10 - 0.003 64
HALOGENATED VOLATILE ORGANICS (ug/L)

Bromodichloromethane GC/HSD 8010 0.10 N/A 0.01°¢ - 12
Bromoform GC/HSD 8010 0.20 N/A 0.1 - 88
Bromomethane GC/HSD 8010 0.12 N/A - 0.05 112
Carbon tetrachloride GC/HSD 8010 0.12 N/A 0.005 - 54
Chlorobenzene GC/HSD 8010 0.25 N/A 0.1 - 1,600
Chloroethane GC/HSD 8010 052 N/A - - -
Chloroform GC/HSD 8010 0.05 N/A 0.1 - 115
2-Chloroethyl vinyl ether GC/HSD 8010 0.13 N/A - - -
Chloromethane GC/HSD 8010 0.08 N/A - 0.003 538
Dibromochloromethane GC/HSD 8010 0.09 N/A 0.1 - 83
1,2-Dichlorobenzene GC/HSD 8010 0.15 N/A 0.6 - 7,200
1,3-Dichlorobenzene GC/HSD 8010 0.32 N/A 600 - -
1,4-Dichlorobenzene GC/HSD 8010 0.24 N/A 0.075 - 290
1,1-Dichloroethane GC/HSD 8010 1 0.07 N/A - 35 8,000
1,2-Dichloroethane GC/HSD 8010 0.03 N/A 0.005 - 8
1,1-Dichloroethylene GC/HSD 8010 0.13 N/A 0.007 - 12
trans-1,2-Dichloroethylene GC/HSD 8010 0.10 N/A 0.1 - 1,600
1,2-Dichloropropane GC/HSD 8010 0.04 N/A 0.005 - 10
trans-1,3-Dichloropropylene GC/HSD 8010 0.34 N/A - 0.0002 4
1,1,2,2-Tetrachloroethane GC/HSD 8010 0.03 N/A 0.01¢ - 35
Tetrachloroethylene GC/HSD 8010 0.03 N/A 0.005 - 14
1,1,1-Trichloroethane GC/HSD 8010 0.03 N/A 0.06° - -
1,1,2-Trichloroethane GC/HSD 8010 0.02 N/A 0.005 - -
Trichloroethylene GC/HSD 8010 0.12 N/A 0.005 - -
Trichlorofluoromethane GC/HSD 8010 0.03 N/A - 10 24,000
Vinyl chloride GC/HSD 8010 0.18 NA 0.001° - 04
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Table 3-2

(Continued)
AROMATIC VOLATILE ORGANICS (zg/L)
Benzene GC/PID 8020 0.2 N/A 0.005 - 24
Chlorobenzene GC/PID 8020 0.2 N/A 0.1 - 1,600
1,4-Dichlorobenzene GC/PID 8020 0.3 N/A 0.075 - 290
1,3-Dichlorobenzene GC/PID 8010 0.4 N/A - - -
1,2-Dichlorobenzene GC/PID 8020 04 N/A 0.6 - 7,200
Ethylbenzene GC/PID 8020 0.2 N/A 0.7 - 8,000
Toluene GC/PID 8020 0.2 N/A 1.0 - 16,000
Xylenes GC/PID 8020 04 N/A 0.62° - 160,000
SEMIVOLATILE ORGANICS (ug/L or ug/Kg)
Acenaphthene GC/MS 8270 10 330 - 2 4,800
Acetophenone GC/MS 8270 10 330 - 35 8,000
Anthracene GC/MS 8270 10 330 - 10 24,000
Benzo(a)anthracene GC/MS 8270 10 330 0.0002 - 069
Benzo(a)pyrene GC/MS 8270 10 330 0.0002 - 018
Benzo(b)fluoranthene GC/MS 8270 10 330 0.0002 - 0.79
Benzo(g,h,i)perylene GC/MS 8270 10 330 - - -
Benzo(k)fluoranthene GC/MS 8270 10 330 0.0002 - 158
Benzoic acid GC/MS 8270 50 1700 - 140 320,000
Benzy! alcohol GC/MS 8270 10 330 - 10 24,000
4-Bromophenyl phenyl ether GC/MS 8270 10 330 - - -
Butylbenzylphthalate GC/MS 8270 10 330 0.1 - 16,000
4-Chloro-3-methylphenol GC/MS 8270 10 330 - - -
4-Chloroaniline GC/MS 8270 10 330 - 0.1 320
bis(2-Chloroethoxy)methane GC/MS 8270 10 330 - - -
bis(2-Chloroethyl)ether GC/MS 8270 10 330 - 0.00003 06
bis(2-Chloroisopropyl)ether GC/MS 8270 10 330 - - -
2-Chloronaphthalene GC/MS 8270 10 330 - 3 6,400
2-Chlorophenol GC/MS 8270 10 330 - 02 400
4-Chlorophenyl phenyl ether GC/MS 8270 10 330 - - -
Chrysene GC/MS 8270 10 330 0.0002 - 229
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Table 3-2
(Continued)

Dibenz(a,h)anthracene GC/MS 8270 10 330 0.0002 - 018
Dibenzofuran GC/MS 8270 10 330 - - -
1,2-Dichlorobenzene GC/MS 8270 10 330 0.6 - 7,200
1,3-Dichlorobenzene GC/MS 8270 10 330 - - -
1,4-Dichiorobenzene GC/MS 8270 10 330 0.075 - 29
3,3-Dichlorobenzidine GC/MS 8270 10 330 - 0.00008 2
2,4-Dichiorophenol GC/MS 8270 10 330 - 0.1 240
Diethylphthalate GC/MS 8270 10 330 - 28 64,000
2,4-Dimethylphenol GC/MS 8270 10 330 - 0.7 1,600
Dimethylpthalate GC/MS 8270 10 330 - - -
4,6-Dinitro-2-methylphenol GC/MS 8270 10 330 - - -
Di-n-butylphthalate GC/MS 8270 10 330 - 35 8,000
Di-n-octylphthalate GC/MS 8270 10 330 - - -
24-Dinitrophenol GC/MS 8270 20 670 - 0.07 160¢
2,4-Dinitrotoluene GC/MS 8270 10 330 - 0.07 160
2,6-Dinitrotoluene GC/MS 8270 10 330 - - -
bis(2-Ethylhexyl)phthalate GC/MS 8270 10 330 - - -
Fluoranthene GC/MS 8270 10 330 - 14 3,200
Fluorene GC/MS 8270 10 330 - 14 3,200
Hexachlorobenzene GC/MS 8270 10 330 0.001 - 04
Hexachlorobutadiene GC/MS 8270 10 330 - 0.0004 90
Hexachlorocyclopentadiene GC/MS 8270 10 330 0.05 - 560
Hexachloroethane GC/MS 8270 10 330 - 0.003 500
Indene GC/MS 8270 10 330 - - -
Indeno(1,2,3-,d)pyrene GC/MS 8270 10 330 0.0002 - 049
Isophorone GC/MS 8270 10 330 - 0.004 7,370
2-Methyl naphthalene GC/MS 8270 10 330 - - -
2-Methylphenol (m-Creol) GC/MS 8270 10 330 - 2 4,000
3-Methylphenol (o-Cresol) GC/MS 8270 10 330 - 2 4,000
4-Methyiphenol (p-Cresol) GC/MS 8270 10 330 - 2 4,000
Naphthalene GC/MS 8270 10 330 - - -
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(Continued)
2-Nitroaniline GC/MS 8270 10 330 - - -
3-Nitroaniline GC/MS 8270 20 670 - - -
4-Nitroaniline GC/MS 8270 20 670 - - -
Nitrobenzene GC/MS 8270 10 330 - 0.02 40
2-Nitrophenol GC/MS 8270 10 330 - - -
4-Nitrophenol GC/MS 8270 10 330 - - -
N-Nitrosodiphenylamine GC/MS 8270 10 330 - 0.007 143
N-Nitroso-di-n-propylamine GC/MS 8270 10 330 - 0.000005 0.19
Pentachlorophenol GC/MS 8270 10 330 0.001 - 6
Phenanthrene GC/MS 8270 10 330 - - -
Phenol GC/MS 8270 10 330 - 20 48,000
Pyrene GC/MS 8270 10 330 0.0002 - -
24,5-Trichlorophenol GC/MS 8270 10 330 - 35 8,000
2,4,6-Trichlorophenol GC/MS 8270 10 330 - 0.003 70
GENERAL (mg/L or mg/Kg)
Cyanide Colorimetric 9012 0.01 1.0 0.2 - 1,600
Sulfide Titrimetric 9030 1.0 100 - - -
Total Recoverable Petroleum IR 418.1 04 40 - - -
Hydrocarbons (TRPH)
Hardness, as CaCO® Titrimetric 1302 10 N/A

Method Reporting Limit (MRL) is the minimum concentration of a substance that can be measured and reported for multiple instruments.
MRLs are highly matrix dependent and may not always be achievable. MRLs listed in this table are based on wet weight.

Federal Drinking Water Standards Maximum Contaminant Levels (MCL), Office of Drinking Water, USEPA.

Values calculated using the reference dose (RID) or slope factor (SF) with EPA’s method for calculating action levels (Appendix 4 of "Draft
Preliminary Standards for RCRA Risk Assessment,” EPA Region VI, 20 February 1991; and 27 July 1990 Fed. Reg., "Corrective Action for
SWMUs at Hazardous Waste Management Facilities,” Appendix E. The source of the RfDs and SFs used in the calculation are designated
by a footnote for each value in this column. Action levels may change over time, EPA IRIS database should be reviewed prior to using these
levels in the decision-making process.

Unless otherwise noted, RfDs or SFs used to calculate HBL are from the Electronic Handbook of Risk Assessment Values, which lists
values from both IRIS and HEAST.

New Mexico Human Health Standard for Lead.

Soil cleanup criteria for nonrestricted access area 40 CFR Section 761.123 is 10 ppm provided soil is excavated to 10 inches.

SF used in calculation of HBL calculated using method in Comparative Potency Approach for Estimating the Cancer Risk Associated with
Exposure to Mixtures of Polycyclic Aromatic Hydrocarbons, Interim Final, ICF-Clement Associates, Fairfax, Virginia, April 1, 1988.
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Table 3-2
(Continued)
CVAA = Cold Vapor Atomic Absorption
GC/ECD = Gas Chromatography/Electron Capture Detector
GC/FPD = Gas Chromatography/Flame Photometric Detector
GC/HSD = Gas Chromatography/Halide Specific Detector
GC/PID = Gas Chromatography/Photoionization Detector
GC/MS = Gas Chromatography/Mass Spectrometry
GFAA = Graphite Furnace Atomic Absorption
ICPES = Inductively Coupled Plasma Emission Spectroscopy
IR = Infrared Spectrometry
N/A = Not Applicable



Section No.: 3

Revision No: 2

Date: 22 September 1993
Page No.: 16 of 16

QC procedures used as an on-going control (i.e., feedback mechanism) for the
analytical system are presented in Section 9, Table 9-1. For each method, control
procedures, acceptance criteria, and corrective actions are detailed. Data for each control
procedure will be evaluated against these acceptance criteria to prove the analytical system
was in control during sample analyses and thus, results are defensible. This table is a
surnmary of information from SW-846 Chapter One, Method 8000, and individual methods.

As such, it is intended to be used as a guide.
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4.0 DATA QUALITY CALCULATIONS

Precision and accuracy are the two most important indicators of data quality.
Precision is a measure of variability associated with a measurement system. Accuracy
expresses the degree to which a measured value agrees with the true value for a given
parameter. Accuracy includes elements of both bias and precision. This section provides

instructions for calculating data quality in terms of precision and accuracy.
4.1 Precision

For the Phase I RF], precision will be assessed and controlled through the use

of duplicate QCCS analyses.

The relative percent difference (RPD) will be used to estimate precision for

duplicate QCCS analyses and is calculated by:

RPD = LXZ_X 100
X, + )12

4.2 Accuracy

For this project, accuracy of the measurement data will be assessed and
controlled by continuing calibration check samples (CCCS) and quality control check
samples (QCCS). These results will be used to control accuracy within acceptable limits by
requiring that they meet specific criteria. As CCCS and QCCS are analyzed, recoveries will
be calculated and compared to preestablished acceptance limits (see Table 9-1). Percent
recovery is calculated as the measured value divided by the actual value times 100. Overall

inaccuracy will be calculated as the average of percentages not recovered (100-percent
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recovery). This inaccuracy estimate includes systematic bias and random bias, and will be
compared, in terms of percent recovery, with Table 3-1 and Table 3-2 to determine data

acceptability.
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5.0 SAMPLING PROCEDURES

The media sampled during the Phase I RFI include soil, soil gas, and wastes.
The media sampled during the Phase II RFI include soil and groundwater (via HydroPunch
and monitor wells). Phase I RFI samples will be analyzed for the presence or absence of
the compounds listed in Tables 3-3 and 3-4, or a subset of these compounds. Analytical
methods performed on soil samples, from each SWMU, are summarized in Table 3-6 of the
Work Plan. Phase II RFI samples will be analyzed to determine the nature and extent of
contamination found during the 1991 29 Site Remedial Investigation. Analytical methods
performed on groundwater samples, from each SWMU, are summarized in Table 3-8 of the
Work Plan. Individual parameters for each analytical method are presented in Table 7-1
of this QAPP.

5.1 Sample Collection Procedures

Sample collection procedures are discussed in Section 3.3 of the Phase I RFI
Work Plan, field screening techniques are discussed in Section 3.1, and drilling, Hydropunch,
and monitoring well installation procedures are discussed in Section 3.2. Samples will be
representative with respect both to time and to spatial distribution. The majority of samples
collected will be taken using grab sampling techniques. Composite samples will be collected
from SWMU 156, if waste material is encountered. To minimize potential loss of target

analytes, samples collected for volatile organics will be placed in sample vials first.

5.2 Sample Containers, Preservation Procedures, and Holding Times

To preserve the integrity of the sample before it is analyzed, proper sample
containment, preservation methods, and holding times will be followed. Sample bottles,

preservation methods, and holding times are given in Tables 5-1, 5-2, and 5-3. The sample



Table 5-1

Summary of Sample Containers, Preservation, and Holding Times for Soil Samples

EPA:418.1 Total Recoverable Petroleum (1) 250 mL glass, Teflon-lined cap Refrigerated at 4°C N/s8 28 days
Hydrocarbons (TRPH)

SW-846:6010° Metals (1) 250 mL glass or polyethylene 2 Refrigerated at 4°C N/s? 6 months,

SW-846:7060° except Hg =

SW-846:7421° 28 days

SW-846:7471°

SW-846:7740°

SW-846:7841

SW-846:8080° Organochlorine Pesticides/PCBs (1) 250 mL glass, Teflon-lined cap Refrigerated at 4°C 14 days 40 days

SW.-846:8140 Organophosphorus Pesticides (1) 250 mL glass, Teflon-lined cap Refrigerated at 4°C 14 days 40 days

SW-846:8150° Chlorinated Herbicides (1) 250 mL glass, Teflon-lined cap Refrigerated at 4°C 14 days 40 days

SW-846:8240° Volatile Organic Compounds (1) 250 mL glass, Teflon-lined cap No headspace, N/sP 14 days

Refrigerated at 4°C

SW-846:8270° Semivolatile Organic Compounds (1) 250 mL glass, Teflon-lined cap Refrigerated at 4°C 14 days 40 days

SW-846:9012 Cyanide (1) 250 mL glass, Teflon-lined cap Refrigerated at 4°C N/sP 14 days

SW-846:9030 Sulfide (1) 250 mL glass, Teflon-lined cap Refrigerated at 4°C N/sP 7 days

SW-846:9045 pH (1) 250 mL glassd Refrigerated at 4°C N/sP ASAP

are(q

4 N/S = Not Specified
b Toxicity Characteristic Leaching Procedure (TCLP) analytical methods.
© pH can be analyzed from samples collected for other analyses except those collected for volatile organics.
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Table 5-2

Summary of Sample Containers, Preservation, and Holding Times for Water Samples

R -

EPA:353.1 Nitrate/Nitrite (1) 500 mL glass or polyethylene Refrigerated at 4°C, pH <2 N/s @ 28 days
w/H,S0,
EPA:418.1 Total Recoverable Petroleum (2) 1000 mL glass, Teflon-lined cap b Refrigerated at 4°C, pH <2 N/s @ 28 days
Hydrocarbons (TRPH) w/HCI
SW-846:6010 Metals (1) 500 mL glass or polyethylene © pH <2 w/HNO,, N/S 8 6 months,
SW-846:7060 Refrigerated at 4°C 9 except Hg =
SW-846:7421 28 days
SW-846:7470
SW-846:7740
SW-846:7841
SW-846:8010 Halogenated Volatile Organics | (2) 40 mL glass, Teflon-lined septa No headspace, Refrigerated at N/S @ 14 days
4°C
SW-846:8020 Aromatic Volatile Organics (2) 40 mL glass, Teflon-lined septa No headspace, pH <2 w/HCl, N/s 2 14 days
Refrigerated at 4°C
SW-846:8080 Organochlorine (2) 1000 mL glass, Teflon-lined cap b Refrigerated at 4°C 7 days 40 days
Pesticides/PCBs
SW-846:8140 Organophosphorus Pesticides (2) 1000 mL glass, Teflon-lined cap b Refrigerated at 4°C 7 days 40 days
SW-846:8150 Chlorinated Herbicides (2) 1000 mL glass, Teflon-lined cap b Refrigerated at 4°C 7 days 40 days
SW-846:8240 Volatile Organic Compounds (2) 40 mL glass, Teflon-lined septa ° No headspace, N/s @ 14 days
pH <2 w/HCI,
Refrigerated at 4°C
SW-846:8270 Semivolatile Organic (2) 1000 mL glass, Teflon-lined cap b Refrigerated at 4°C 7 days 40 days
Compounds
SW-846:8280 Dioxins and furans (2) 1000 mL glass, Teflon-lined cap b Refrigerated at 4°C 30 days 45 days
SW-846:9012 Cyanide (1) 500 mL amber glass, Teflon-lined cap b pH >12 w/NaOH N/s @ 14 days

Refrigerated at 4°C
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Table 5-2

(Continued)

SW-846:9030 Sulfide (1) 500 mL glass, Teflon-lined cap ° Zinc Acetate, pH >9 w/NaOH N/s @ 7 days
Refrigerated at 4°C

SW-846:9040 pH (1) 500 mL glass Refrigerated at 4°C N/s® ASAP ©

EPA:130.2 Hardness (1) 500 mL glass or polyethylene pH <2 w/HNO, or w/H,80, N/s 2 6 months

4 N/S = Not Specified

b Extra sample must be collected for matrix spike/matrix spike duplicate analyses.
¢ One 250 mL sample will provide sufficient quantity for all metals anatyses.

d Surface water samples collected for dissolved metals will be field filtered.

€ ASAP = Analyze As Soon As Possible.
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Table 5-3

Summary of Sample Containers, Preservation, and Holding Times for Tissue Samples

SW-846:7131

Cadmium

(1) 250 mL glass or polyethylene

Ship with dry ice

NS

6 months

" SW-846:7421

Lead

(1) 250 mL glass or polyethylene

Ship with dry ice

NS

6 months "

N/S = Not Specified
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bottles used for this sampling effort will be precleaned and checked according to U.S. EPA
protocol by the sample bottle supplier or vendor. No sample containers will be reused

during this project. Immediately following collection, all soil and water samples will be
cooled to approximately 4°C with conventional ice wrapped in double-sealed plastic bags.
Tissue samples will be kept on ice to freeze the samples. Dry ice will be placed on top of

the packed tissue samples prior to shipment.

When collecting samples with volatile organic analysis (VOA) vials, each vial
will be gently filled and capped without any headspace. Other bottles, for nonvolatile
sample analyses, will be filled allowing for adequate headspace. The sample label will be

affixed to the bottle and labeled as described in Section 6.1 (Sample Custody).

5.3 Equipment Decontamination

To minimize cross-contamination, field sampling equipment will be thoroughly
decontaminated as described in Section 3.1.3 of the Work Plan. These procedures will

include heavy equipment, HydroPunch samplers, and split spoons.

The following procedure will be used to decontaminate the HydroPunch

sampler:

. Steam clean the HydroPunch rods;

. Scrub the equipment with a solution of potable water and Alconox;
. Rinse equipment in potable water; and

. Rinse equipment with reagent-grade or American Society of Testing

Materials (ASTM) Type II water.

The following procedure will be used to decontaminate sampling devices such

as split spoons, bailers (if required), and hand augers:
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. Scrub the equipment with a solution of potable water and Alconox, or
equivalent laboratory-grade detergent. Rinse equipment with copious
quantities of potable water followed by a reagent-grade or ASTM Type
IT water rinse;

. Rinse equipment with reagent-grade isopropanol (at SWMUs where
fuels or PCBs may be present, a reagent-grade hexane rinse must
precede the isopropanol rinse);

. Rerinse equipment with ASTM Type II water or reagent-grade water;
and
. Air dry equipment on a clean surface such as Teflon, stainless steel, or

oil-free aluminum. If the sampling device will not be used immediately
after being decontaminated, wrap it in oil-free aluminum foil.

ASTM Type II water or reagent-grade water, reagent-grade isopropanol, and
reagent-grade hexane will be purchased, stored, and dispensed only in glass, stainless steel,

or Teflon containers. These containers will have Teflon caps or cap liners.

5.4 Sample Documentation

Sample collection will be documented using bound field notebooks with con-
secutively numbered pages; indelible ink will be used. Other documentation, described in

Section 6, consists of chain-of-custody forms, sample labels, and chain-of-custody seals.

5.5 Field Quality Control

Samples will be collected on site for field quality control. These samples

include trip and equipment blanks, as well as duplicates.
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5.5.1 Blanks

A blank is an artificial sample designed to monitor the introduction of artifacts
into the process. Field blanks are aliquots of analyte-free liquids or solids (i.e., water or
purified sand) brought to the field in sealed containers and transported back to the
laboratory with the sample containers. Trip blanks, equipment blanks, and ambient blanks
are three specific types of field blanks. No ambient blanks will be collected during this

project. Trip blanks will accompany water samples collected for volatile organic analysis.

Equipment Blanks

An equipment blank is an aliquot of deionized or organic-free water, or
purified sand, that is poured over or through the sampling equipment, collected in a sample
container, and returned to the laboratory as a sample. Equipment blanks demonstrate that
a non-dedicated sampling device has been adequately cleaned. Equipment blanks will not

be collected when dedicated or disposable sampling equipment are used.

Trip Blanks

A trip blank is a sample of organic-free water that is prepared in the
laboratory, transported to the field, and stored with routine samples collected. The trip
blank is not opened in the field, but is transported back to the laboratory with the routine
samples. Trip blanks are subjected to the same handling as other samples and serve to
identify contamination from sample containers or transportation and storage procedures.
Trip blanks accompany water samples for volatile organic analyses only. When volatile
organics are detected in trip blanks, it indicates that sample handling, transportation, or
storage may have contributed to investigative sample results. Results of trip blanks should
not be used for blank subtraction, but rather as a tool to assess potential contamination

sources.
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Field Quality Control Procedures for Solid Samples

These procedures will focus on ensuring the collection of representative

samples that are free from external contamination. Although different extraction and/or

analytical procedures will be used for the various parameters of interest, certain general QC

procedures are applicable to all methods. These include the following:

5.5.3

QC and QA duplicate (i.e., split) solid samples will be collected at a
frequency of 10 percent (1 per 10 or fewer samples) to provide a
measure of method variability (i.e., total variability due to imprecision
in both sampling and analytical procedures). A single sample is
collected, then divided into three equal parts for the purpose of
analysis. QA duplicate samples will be analyzed by the USACE MRD
laboratory (see Section 2.0). Field QC duplicates will be indistin-
guishable from other analytical samples and will be analyzed by the
contractor laboratory. QA duplicates will be assigned the same ID
number as the original sample to ensure easy comparison of results.

Matrix spike and matrix spike duplicate (MS/MSD) samples
will be collected at a rate of five percent for each analysis (i.e.,
one MS/MSD pair per 20 samples).

Equipment blanks will be collected for non-dedicated equipment used
during soil sampling on a 10 percent frequency. Equipment blanks will
be analyzed for the same analytical parameters as the samples
collected.

Chain-of-custody forms will accompany all samples.
Sampling apparatus will be thoroughly cleaned between each sampling

to prevent cross-contamination of the samples. Decontamination
procedures are presented in Section 3.1.3 of the RFI Work Plan.

Field Quality Control Procedures for Water Samples

QC procedures will be an integral part of each sampling methodology. These

procedures will focus on ensuring the collection of representative samples which are free
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from external contamination. Although different extraction and/or analytical procedures
will be used for the various parameters of interest, certain general QC procedures are

applicable to all methods. These include the following:

. Equipment blanks will be collected for non-dedicated equipment used
during groundwater sampling at a frequency of approximately 10
percent (1 per 10 or fewer samples), with a minimum of one per
sampling event. Equipment blanks will be analyzed for the same
analytical parameters as the samples collected.

. Trip blanks will accompany water samples collected for volatile organic
analysis at a frequency of one per cooler in which volatile samples are
shipped.

. QA and QC duplicate samples will be collected at a frequency of ap-
proximately 10 percent (1 per 10 or fewer samples) to provide a mea-
sure of variability (i.e., total variability due to imprecision in sampling,
handling, and analytical procedures). Three samples are collected
sequentially. Field QC duplicates will be indistinguishable from other
analytical samples. QA duplicate samples will be assigned the same
ID number as the original sample to facilitate easy comparison of
results. QA duplicates will be analyzed by USACE MRD laboratory
(see Section 2.0). QC duplicates will be analyzed by the contractor
laboratory

. Matrix spike and matrix spike duplicate(MS/MSD) samples will
be collected at a rate of five percent for each analysis (i.e., one
MS/MSD pair per 20 samples).

. Chain-of-custody forms will accompany all samples.

. Sampling apparatus, other than bailers and other dedicated equipment,
will be thoroughly cleaned between uses to prevent cross-contamina-
tion of the samples. Decontamination procedures are presented in
Section 3 of the RFI Work Plan.
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5.54 Quality Control Procedures for Field Measurements

At some sites, field screening techniques will be used to select samples for
analysis. At other sites, soil organic vapor (soil gas) surveys will be conducted as described
in the Work Plan. As described in Section 13.3, in the event of failure backup instrumen-

tation will be available from the vendor.

. The organic vapor analyzer (OVA) will be calibrated prior to
use. A known gas standard will be analyzed daily to verify that
the OVA is calibrated and operating acceptably. Results of
daily calibration checks will be recorded in a field logbook.

. Meters used to test groundwater pH and conductivity (if
groundwater is investigated) will be calibrated daily, when in
use, with pH buffer solutions and a conductivity standard.
Results of calibration checks will be recorded in a field
logbook.

. Gas chromatographs (GC) used for soil gas analyses will be
calibrated at the beginning of each day and calibration will be
verified at the end of each day. Calibration samples will
contain an analyte(s) of known concentration and will be
similar an analyte(s) to contaminants of interest. The con-
tractor performing the survey will document calibration results
in a logbook.

. Before analyzing any samples or standards by GC, a blank
analysis will be performed. This analysis will be of ultra-zero-
grade air. To demonstrate that the GC system is contaminant
free, results of the method blank analyses will be below
reporting limits. Results of method blanks will be reported with
soil gas survey results.

. GCs used for halogenated volatile organic analyses (SW8010) will be
calibrated according to SW8010 criteria. All SW8010 quality control
analyses and criteria specified in Table 9-1 will be followed.
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6.0 SAMPLE CHAIN OF CUSTODY, PACKING, AND TRANSPORTATION

A sample label (Figure 6-1) will be affixed to all sampling containers submitted
for laboratory analysis. Sample labels identify the sample by documenting the sample type,
sampler(s) initials, sampling locations, depth, time, and date. Required analyses are
recorded on the comments line. The unique number assigned to each sample is also noted
on the sample label. Samples will be labeled with all documentation required by the
laboratory (e.g., MRD LIMS #1966). Indelible ink will be used to complete all sample
labels.

A chain-of-custody form (Figure 6-2) will be used to record the number of
samples collected and the corresponding laboratory analyses; indelible ink will be used.
Information on this form includes time and date of sample, sample number, type of sample,
sampler’s name, preservatives used, and any special instructions. Samples collected for
matrix spike /matrix spike duplicate analysis will be identified on the chain- of-custody form.
A copy of the chain-of-custody form will be retained by the sampler, and will be maintained

in a file of field documentation.

All samples will be kept cool during collection with conventional ice in a

sealed plastic bags. The samples will be stored upright in a durable ice chest.

The double bagged conventional ice will be placed above and around the top
of the soil and water sample containers. Dry ice will be placed on top of tissue sample
containers prior to shipment. The remaining space will be filled with additional packing
material. Sample containers will be placed in Zip-loc® bags. The chain-of-custody form will
be sealed in a plastic Zip-loc® bag and affixed to the top lid of the cooler. The cooler will
be secured by completely wrapping it with strapping tape around both ends. If there is a

drain on the cooler, it will be taped shut. The cooler will be labeled with "This Side Up"



Field Number

Sample Type:
Client:

Location:

Preservative:

Sampler:
Date: &
<t
)
Comment: %
ATTENTION: ATTENTION: Q
<t
BEFORE OPENING 1D.# . e BEFORE OPENING i
NOTE If CONTAINER NOTE if CONTAINER @
WAS TAMPERED WITH. WAS TAMPERED WITH

Figure 6-1. Example Sample Label and Custody Seal
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Chain of Custody Record

Page ______ of

PROJECT ANALYSES

77}

@

w
SITE z

<

3
COLLECTED BY (Signature) 8

]

(e}

P 1D NO.
FIELD SAMPLE 1.D SAMPLE MATRIX DATE/TIME REMARKS (for 1D use only)
REMARKS RELINQUISHED BY: DATE | TIME
RECEIVED BY: DATE | TIME | RELINQUISHED BY: DATE | TIME [ RECEIVED BY: DATE | TIME JRELINQUISHED BY: DATE | TIME

LAB USE ONLY

4-88-30337

Figure 6-2. Example Sample Chain-of-Custody Record
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arrows on two opposing sides. A minimum of two signed and dated custody seals will also

be affixed to coolers to indicate tampering.

Soil, groundwater, and tissue samples will be shipped to the laboratory by

overnight courier on a daily basis.

Upon receipt by the laboratory, sample integrity will be inspected and
documented on a chain-of-custody addendum (Figure 6-3). Sample temperatures will be
checked and recorded, evidence of other preservatives will be reviewed, physical condition
of each sample container will be checked, whether custody seals are intact will be recorded
along with freight bill identification numbers, and chain-of-custody records will be reviewed
for consistency with the shipment. If any indication of a lack of sample integrity is found,
the field task leader will be contacted to discuss implementation of corrective actions. The
field task leader will notify the USACE Project Manager or Chemist for concurrence on

corrective action to be implemented.
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CUSTODY NUMBER: 93-0009

Chain-of-Custody Addendum

Received by: Work Order(s):
Date:
Unpacked Date:
Number of Outer Containers Received with Chain-of-Custody: Client Code:

(Check the appropriate answer. Add comments or explanations as needed.)

Present Yes No
Custody Number # No
Container Sealed with Tape Yes No
Seal is Intact Yes No

If seal is not intact, list airbill number of that container(s).

Sample Temperature Upon Arrival: By: Pyrometer #
The temperature of the container(s) is: (acceptable tolerance 2-6°C)
1___°C 2 °C 3 °C 4 °C 5__°C 6 °C 7 °C

When samples are received not requiring cooling: NA
If the temperature(s) are outside the acceptable range of 2-6°C

Client Services was notified: (__ CsO Yes

OK to analyze samples: Yes No

| samples not listed below were within the acceptable temperature tolerance of 2-6°C. Samples affected and
aeir temperatures.

Sample ID Temperature (°C)  Sample ID Temperature (°C)  Sample ID Temperature (°C)

Figure 6-3. Example Chain-of-Custody Addendum




Section No.: 6
Revision No: 1
Date: 26 May 1993
Page No.: 6 of 6

Condition of Bottles/Containers By: (Comment any problems)
Bottles received match COC Yes No
Bottles received intact Yes No
Comments:
pH of Samples/Preservation By: (Comment any problem)
Acid preserved samples are <2 pH (as indicated by * on COC) Yes No
Base preserved samples are > 12 pH (as indicated by # on COC) Yes No
Water samples for cyanide checked (as indicated by / on COC) Yes No
Water sulfide samples appear to be preserved with zinc acetate Yes No
NA

If pH/preservation is ouside acceptable limits, Client Services was notified
(—__CsO Yes Adjust Yes No

Sample id’s and pH of samples received outside of acceptable pH range. All other samples not listed are at
the appropriate pH.

Sample ID pH Sample ID pH Sample ID pH Sample ID pH
Commeats
Shipping Documentation

Freightbill is available and attached to chain-of-custody.
Yes No

Other Comments:

Client chain-of-custody is signed/dated with time by sample control as received, with the sample
control addendum number noted in the comments section. )

Yes No
Sample Control Addendum Verified by: Date:

Figure 6-3. (Continued)
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7.0 ANALYTICAL PROCEDURES

The methods and procedures that will be used to prepare and analyze samples
are discussed in this section. Most chemical analyses will be performed according to the

following publications:

. SW-846, Test Methods for Evaluating Solid Waste: Physical/Chemical
Methods, U.S. EPA, Office of Solid Waste and Emergency Response,
November 1986, third edition.

. EPA, Methods for Chemical Analysis of Water and Wastes, EPA
Publication No. 600/4-79-020, March 1983.

Individual parameters and analytical methods to be followed are listed in Table 7-1.
Information is provided for soil, tissue, and groundwater matrices. Groundwater samples
are not currently scoped to be collected during Phase I RFI studies. However, samples of
groundwater will be collected at those SWMU s being investigated in association with Phase
II activities. If scope changes to the Phase I RFI are necessary, based on site-specific
conditions, the information concerning the collection and analysis of groundwater samples
in this QAPP is applicable. Tables 3-6 and 3-8 of the Table 2 Phase I RFI Work Plan
provide tabular summaries of analyses to be performed on soil and water samples collected
at each of the Holloman AFB SWMUs. Tissue samples collected from SWMUs
165/177/179/181 will be analyzed for cadmium and lead concentrations.

The laboratory will perform instrument-specific demonstration of capability
- (DOC) and method detection limit (MDL) studies to demonstrate the ability to meet
project-specific reporting limits. Analyses will only be performed on instruments with valid
and current MDL and DOC studies.



METALS (mg/L or mg/kg)

Table 7-1

Analytical Methods

Antimony Acid Digestion 3005 3050 ICPES 6010 0.10 10
Barium Acid Digestion 3005 3050 ICPES 6010 0.010 1.0
Beryllium Acid Digestion 3005 3050 ICPES 6010 0.0020 0.2
Cadmium Acid Digestion 3005 3050 ICPES 6010 0.0050 0.5
Chromium Acid Digestion 3005 3050 ICPES 6010 0.010 1.0
Cobalt Acid Digestion 3005 3050 ICPES 6010 0.010 1.0
Copper Acid Digestion 3005 3050 ICPES 6010 0.020 2.0
Nickel Acid Digestion 3005 3050 ICPES 6010 0.020 2.0
Silver Acid Digestion 3005 3050 ICPES 6010 0.010 1.0
Tin Acid Digestion 3005 3050 ICPES 6010 0.60 60
Vanadium Acid Digestion 3005 3050 ICPES 6010 0.020 2.0
Zinc Acid Digestion 3005 3050 ICPES 6010 0.020 2.0
Arsenic Acid Digestion 3020 3050 GFAA 7060 0.0040 0.4
Cadmium Acid Digestion 3020 3050 GFAA 7131 0.0050 0.5
Lead Acid Digestion 3020 3050 GFAA 7421 0.0030 0.3
Mercury Acid Digestion 7470 7471 CVAA 7470/7471 0.0002 0.02
Selenium Acid Digestion 3020 3050 GFAA 7740 0.0050 0.5
Thallium Acid Digestion 3020 3050 GFAA 7841 0.005 0.5
HALOGENATED VOLATILE ORGANICS (pg/L)

Bromodichloromethane Purge and Trap 5030 N/A GC/HSD 8010 0.10 N/A
Bromoform Purge and Trap 5030 N/A GC/HSD 8010 0.20 N/A
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Table 7-1

(Continued)

Bromomethane Purge and Trap 5030 N/A GC/HSD 8010 0.12 N/A
Carbon tetrachloride Purge and Trap 5030 N/A GC/HSD 8010 0.12 N/A
Chlorobenzene Purge and Trap 5030 N/A GC/HSD 8010 0.25 N/A
Chloroethane Purge and Trap 5030 N/A GC/HSD 8010 0.52 N/A
Chloroform Purge and Trap 5030 N/A GC/HSD 8010 0.05 N/A
2-Chloroethyl vinyl ether Purge and Trap 5030 N/A GC/HSD 8010 0.13 N/A
Chloromethane Purge and Trap 5030 N/A GC/HSD 8010 0.08 N/A
Dibromochloromethane Purge and Trap 5030 N/A GC/HSD 8010 0.09 N/A
1,2-Dichlorobenzene Purge and Trap 5030 N/A GC/HSD 8010 0.15 N/A
1,3-Dichlorobenzene Purge and Trap 5030 N/A GC/HSD 8010 0.32 N/A
1,4-Dichlorobenzene Purge and Trap 5030 N/A GC/HSD 8010 0.24 N/A
1,1-Dichloroethane Purge and Trap 5030 N/A GC/HSD 8010 0.07 N/A
1,2-Dic_hloroelhgne Purge and Trap 5030 N/A GC/HSD 8010 . 0.03 N/A
1,1-Dichloroethylene Purge and Trap 5030 N/A GC/HSD 8010 0.13 N/A
trans-1,2-Dichloroethylene Purge and Trap 5030 N/A GC/HSD 8010 0.10 N/A
1,2-Dichloropropane Purge and Trap 5030 N/A GC/HSD 8010 0.04 N/A
trans-1,3-Dichloropropylene Purge and Trap 5030 N/A GC/HSD 8010 0.34 N/A
1,1,2,2-Tetrachloroethane Purge and Trap 5030 N/A GC/HSD 8010 0.03 N/A
Tetrachloroethylene Purge and Trap 5030 N/A GC/HSD 8010 0.03 N/A
1,1,1-Trichloroethane Purge and Trap 5030 N/A GC/HSD 8010 0.03 N/A
1,1,2-Trichloroethane Purge and Trap 5030 N/A GC/HSD 8010 0.02 N/A
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Table 7-1

(Continued)

Trichloroethylene Purge and Trap 5030 N/A GC/HSD 8010 0.12 N/A
Trichlorofluoromethane Purge and Trap 5030 N/A GC/HSD 8010 0.03 N/A
Vinyl chloride Purge and Trap 5030 N/A GC/HSD 8010 0.18 N/A
NONHALOGENATED VOLATILE ORGANICS (mg/L or mg/kg)

1-Butanol Direct Injection 8015 8015 GC/FID 8015 2.0 20
2-Butanol Direct Injection 8015 8015 GC/FID 8015 2.0 2.0
1-Pentanol Direct Injection 8015 8015 GC/FID 8015 2.0 20
1-Propanol Direct Injection 8015 8015 GC/FID 8015 2.0 3.0
Acetone Direct Injection 8015 8015 GC/FID 8015 2.0 2.0
Ethano! Direct Injection 8015 8015 GC/FID 8015 2.0 2.0
Isobutanol Direct Injection 8015 8015 GC/FID 8015 2.0 2.0
Isopropanol Direct Injection 8015 8015 GC/FID 8015 2.0 3.0
Methanol Direct Injection 8015 8015 GC/FID 8015 20 3.0
Methyl ethyl ketone Direct Injection 8015 8015 GC/FID 8015 3.0 3.0
Methyl t-butyl ether Direct Injection 8015 8015 GC/FID 8015 2.0 20
AROMATIC VOLATILE ORGANICS (ug/L)

Benzene Purge and Trap 5030 N/A GC/PID 8020 0.2 N/A
Chlorobenzene Purge and Trap 5030 N/A GC/PID 8020 0.2 N/A
1,4-Dichlorobenzene Purge and Trap 5030 N/A GC/PID 8020 03 N/A
1,3-Dichlorobenzene Purge and Trap 5030 N/A GC/PID 8020 04 N/A
1,2-Dichlorobenzene Purge and Trap 5030 N/A GC/PID 8020 0.4 N/A i
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Table 7-1

(Continued)

Ethyl benzene Purge and Trap 5030 N/A GC/PID 8020 0.2 N/A
Toluene Purge and Trap 5030 N/A GC/PID 8020 0.2 N/A
Xylenes Purge and Trap 5030 N/A GC/PID 8020 0.4 N/A
ORGANOCHLORINE PESTICIDES AND PCBs (ug/L or ug/kg)

Aldrin Extraction 3510/3520 3540/3550 GC/ECD 8080 0.010 1.0
alpha-BHC Extraction 3510/3520 3540/3550 GC/ECD 8080 0.010 1.0
beta-BHC Extraction 3510/3520 3540/3550 GC/ECD 8080 0.010 1.0
delta-BHC Extraction 3510/3520 3540/3550 GC/ECD 8080 0.010 1.0
gamma-BHC (Lindane) Extraction 3510/3520 3540/3550 GC/ECD 8080 0.010 1.0
Chlordane (technical) Extraction 3510/3520 3540/3550 GC/ECD 8080 0.050 5.0
gamma-Chlordane Extraction 3510/3520 3540/3550 GC/ECD 8080 0.010 1.0
alpha-Chlordane Extraction 3510/3520 3540/3550 GC/ECD 8080 0.010 1.0
4,4-DDD Extraction 3510/3520 3540/3550 GC/ECD 8080 0.010 1.0
4,4-DDE Extraction 3510/3520 3540/3550 GC/ECD 8080 0.010 1.0
4,4-DDT Extraction 3510/3520 3540/3550 GC/ECD 8080 0.020 2.0
Dieldrin Extraction 3510/3520 3540/3550 GC/ECD 8080 0.010 1.0
Endosulfan I Extraction 3510/3520 3540/3550 GC/ECD 8080 0.010 1.0
Endosulfan II Extraction 3510/3520 3540/3550 GC/ECD 8080 0.030 3.0
Endosulfan sulfate Extraction 3510/3520 3540/3550 GC/ECD 8080 0.050 5.0
Endrin Extraction 3510/3520 3540/3550 GC/ECD 8080 0.010 1.0
Endrin aldehyde Extraction 3510/3520 3540/3550 GC/ECD 8080 0.020 2.0
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Table 7-1

(Continued)

Heptachlor Extraction 3510/3520 3540/3550 GC/ECD 8080 0.01 1.0
Heptachlor epoxide Extraction 3510/3520 3540/3550 GC/ECD 8080 0.010 1.0
Kepone Extraction 3510/3520 3540/3550 GC/ECD 8080 0.01 1.0
Methoxychlor Extraction 3510/3520 3540/3550 GC/ECD 8080 0.050 50
Toxaphene Extraction 3510/3520 3540/3550 GC/ECD 8080 0.50 50
PCB-1016 Extraction 3510/3520 3540/3550 GC/ECD 8080 0.10 10
PCB-1221 Extraction 3510/3520 3540/3550 GC/ECD 8080 0.20 20
PCB-1232 Extraction 3510/3520 3540/3550 GC/ECD 8080 0.20 20
PCB-1242 Extraction 3510/3520 3540/3550 GC/ECD 8080 0.10 10
PCB-1248 Extraction 3510/3520 3540/3550 GC/ECD 8080 0.10 10
PCB-1254 Extraction 3510/3520 3540/3550 GC/ECD 8080 0.20 20
PCB-1260 Extraction 3510/3520 3540/3550 GC/ECD 8080 0.20 20
ORGANOPHOSPHORUS PESTICIDES (ug/L or ug/Kg)

Azinphos methyl Extraction 3510/3520 3540 GC/FPD 8140 1.5 150
Bolstar Extraction 3510/3520 3540 GC/FPD 8140 0.15 15
Chlorpyrifos Extraction 3510/3520 3540 GC/FPD 8140 0.30 30
Coumaphos Extraction 3510/3520 3540 GC/FPD 8140 0.30 30
Demeton-O Extraction 3510/3520 3540 GC/FPD 8140 0.50 50
Diazinon Extraction 3510/3520 3540 GC/FPD 8140 0.60 60
Dichlorvos Extraction 3510/3520 3540 GC/FPD 8140 0.10 10
Dementon-S Extraction 3510/3520 3540 GC/FPD 8140 0.50 50
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(Continued)

Table 7-1

Disulfoton Extraction 3510/3520 3540 GC/FPD 8140 0.20 20
Ethoprop Extraction 3510/3520 3540 GC/FPD 8140 0.25 25
Fensufothion Extraction 3510/3520 3540 GC/FPD 8140 1.5 150
Fenthion Extraction 3510/3520 3540 GC/FPD 8140 0.10 10
Methyl parathion Extraction 3510/3520 3540 GC/FPD 8140 0.03 3.0
Merphos Extraction 3510/3520 3540 GC/FPD 8140 0.30 30
Mevinphos Extraction 3510/3520 3540 GC/FPD 8140 0.30 30
Naled Extraction 3510/3520 3540 GC/FPD 8140 0.30 30
Phorate Extraction 3510/3520 3540 GC/FPD 8140 0.15 15
Ronnel Extraction 3510/3520 3540 GC/FPD 8140 0.30 30
Stirophos Extraction 3510/3520 3540 GC/FPD 8140 5.0 500
Tokuthion Extraction 3510/3520 3540 GC/FPD 8140 0.50 50
Trichlornate Extraction 3510/3520 3540 GC/FPD 8140 0.15 15
CHLORINATED HERBICIDES (ug/L or ug/Kg)
2,4-D Extraction/ 8150 8150 GC/ECD 8150 12 120
Esterification
2,4,5-T Extraction/ 8150 8150 GC/ECD 8150 0.20 20
Esterification
2,4,5-TP (Silvex) Extraction/ 8150 8150 GC/ECD 8150 0.17 17
Esterification
Dinoseb Extraction/ 8150 8150 GC/ECD 8150 0.15 15
Esterification
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Table 7-1

(Continued)

2,4-DB Extraction/ 8150 8150 GC/ECD 8150 0.91 91
Esterification

Dalapon Extraction/ 8150 8150 GC/ECD 8150 538 580
Esterification

Dicamba Extraction/ 8150 8150 GC/ECD 8150 0.27 27
Esterification

Dichloroprop Extraction/ 8150 8150 GC/ECD 8150 0.65 65
Esterification

MCPA Extraction/ 8150 8150 GC/ECD 8150 249 24,900
Esterification

MCPP Extraction/ 8150 8150 GC/ECD 8150 192 19,200
Esterfication

VOLATILE ORGANICS (ug/L or ug/Kg)

Acetone Purge and Trap 5030 5030 GC/MS 8240 100 100

Benzene Purge and Trap 5030 5030 GC/MS 8240 5.0 50

Bromodichloromethane Purge and Trap 5030 503¢C GC/MS 8240 5.0 5.0

Bromomethane Purge and Trap 5030 5030 GC/MS 8240 10 10

Carbon disulfide Purge and Trap 5030 5030 GC/MS 8240 50 5.0

Carbon tetrachloride Purge and Trap 5030 5030 GC/MS 8240 5.0 5.0

2-Chloroethyl vinyl ether Purge and Trap 5030 5030 GC/MS 8240 5.0 50

Chlorobenzene Purge and Trap 5030 5030 GC/MS 8240 5.0 5.0

Chloroform Purge and Trap 5030 5030 GC/MS 8240 5.0 5.0

Chloromethane Purge and Trap 5030 5030 GC/MS 8240 10 10 .
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Table 7-1

(Continued)

Dibromochloromethane Purge and Trap 5030 5030 GC/MS 8240 50 50
1,2-Dibromoethane Purge and Trap 5030 5030 GC/MS 8240 50 50
Dibromomethane Purge and Trap 5030 5030 GC/MS 8240 50 50
1,2-Dichloroethane Purge and Trap 5030 5030 GC/MS 8240 5.0 5.0
trans-1,2-Dichloroethene Purge and Trap 5030 5030 GC/MS 8240 50 50
1,1-Dichloroethane Purge and Trap 5030 5030 GC/MS 8240 50 5.0
1,1-Dichloroethene Purge and Trap 5030 5030 GC/MS 8240 50 50
1,2-Dichloropropane Purge and Trap 5030 5030 GC/MS 8240 50 50
cis-1,3-Dichloropropene Purge and Trap 5030 5030 GC/MS 8240 50 5.0
trans-1,3-Dichloropropene Purge and Trap 5030 5030 GC/MS 8240 50 50
Ethyl benzene Purge and Trap 5030 5030 GC/MS 8240 5.0 5.0
2-Hexanone Purge and Trap 5030 5030 GC/MS 8240 50 50

Methylene chloride Purge and Trap 5030 5030 GC/MS 8240 50 5.0
2-Butanone (MEK) Purge and Trap 5030 5030 GC/MS ’ 8240 100 100

4-Methyl-2-pentanone (MIBK) Purge and Trap 5030 5030 GC/MS 8240 50 50

Styrene Purge and Trap 5030 5030 GC/MS 8240 50 5.0
1,1,2,2-Tetrachloroethane Purge and Trap 5030 5030 ‘GC/MS 8240 5.0 5.0
Tetrachloroethene Purge and Trap 5030 5030 GC/MS 8240 5.0 5.0
Toluene Purge and Trap 5030 5030 GC/MS 8240 50 5.0
Tribromomethane (Bromoform) Purge and Trap 5030 5030 GC/MS 8240 5.0 5.0
1,1,1-Trichloroethane Purge and Trap 5030 5030 GC/MS 8240 50 5.0
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Table 7-1

(Continued)

1,1,2-Trichloroethane Purge and Trap 5030 5030 GC/MS 8240 5.0 5.0
Trichloroethene Purge and Trap 5030 5030 GC/MS 8240 5.0 5.0
Vinyl acetate Purge and Trap 5030 5030 GC/MS 8240 5.0 5.0
Vinyl chloride Purge and Trap 5030 5030 GC/MS 8240 10 10
Xylenes (total) Purge and Trap 5030 5030 GCMS 8240 5.0 5.0
VOLATILE ORGANICS, DIRECT INJECTION (ug/mL or ug/g)

1,4-Dioxane Direct Injection 8240 8240 GC/MS 8240 10 10
SEMIVOLATILE ORGANICS (ug/L. or ug/Kg)

Acenaphthene Extraction 3510/3520 3540 GC/MS 8270 10 330
Acetophenone Extraction 3510/3520 3540 GC/MS 8270 10 330
Anthracene Extraction 3510/3520 3540 GC/MS 8270 10 330
Aniline Extraction 3510/3520 3540 GC/MS 8270 10 330
Benzo(a)anthracene Extraction 3510/3520 3540 GCMS 8270 10 330
Benzo(a)pyrene Extraction 3510/3520 3540 GCMS 8270 10 330
Benzo(b)fluoranthene Extraction 351073520 3540 GC/MS 8270 10 330
Benzo(g,h,i)perylene Extraction 3510/3520 3540 GCMS 8270 10 330
Benzo(k)fluoranthene Extraction 3510/3520 3540 GC/MS 8270 10 330
Benzoic acid Extraction 3510/3520 3540 GC/MS 8270 50 1700
Benzyl alcohol Extraction 3510/3520 3540 GC/MS 8270 10 330
4-Bromophenyl phenyl ether Extraction 3510/3520 3540 GC/MS 8270 10 330
Butylbenzyiphthalate Extraction 3510/3520 3540 GC/MS 8270 10 330
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Table 7-1

(Continued)

4-Chloro-3-methylphenot Extraction 3510/3520 3540 GC/MS 8270 10 330
4-Chloroaniline Extraction 3510/3520 3540 GC/MS 8270 10 330
bis(2-Chloroethoxy)methane Extraction 351073520 3540 GC/MS 8270 10 330
bis(2-Chloroethyl)ether Extraction 3510/3520 3540 GC/MS 8270 10 330
bis(2-Chloroisopropyl)ether Extraction 3510/3520 3540 GC/MS 8270 10 330
2-Chloronaphthalene Extraction 351073520 3540 GC/MS 8270 10 330
2-Chlorophenol Extraction 351073520 3540 GC/MS 8270 10 330
4-Chlorophenyl pheny! ether Extraction 3510/3520 3540 GC/MS 8270 10 330
Chrysene Extraction 3510/3520 3540 GCMS 8270 10 330
Dibenz(a,h)anthracene Extraction 351073520 3540 GC/MS 8270 10 330
Dibenzofuran Extraction 3510/3520 3540 GC/MS 8270 10 330
1,2-Dichlorobenzene Extraction 3510/3520 3540 GC/MS 8270 10 330
1,3-Dichlorobenzene Extraction 3510/3520 3540 GC/MS 8270 10 330
1,4-Dichlorobenzene Extraction 3510/3520 3540 GC/MS 8270 10 330
3,3’-Dichlorobenzidine Extraction 3510/3520 3540 GC/MS 8270 10 330
2,4-Dichlorophenol Extraction 351073520 3540 GC/MS 8270 10 330
Diethylphthalate Extraction 3510/3520 3540 GCMS 8270 10 330
2,4-Dimethyiphenol Extraction 351073520 3540 GC/MS 8270 10 330
4,6-Dinitro-2-methylphenol Extraction 3510/3520 3540 GC/MS 8270 10 330
Di-n-butylphthalate Extraction 351073520 3540 GC/MS 8270 10 330
Di-n-octylphthalate Extraction 3510/3520 3540 GC/MS 8270 10 330
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Table 7-1

(Continued)

1,3-Dinitrobenzene Extraction 351073520 3540 GC/MS 8270 10 330
2,4-Dinitrophenol Extraction 3510/3520 3540 GC/MS 8270 20 670
2,4-Dinitrotoluene Extraction 351073520 3540 GC/MS 8270 10 330
2,6-Dinitrotoluene Extraction 351073520 3540 GC/MS 8270 10 330
bis(2-Ethylhexyl)phthalate Extraction 351073520 3540 GC/MS 8270 10 330
Fluoranthene Extraction 3510/3520 3540 GC/MS 8270 10 330
Fluorene Extraction 351073520 3540 GC/MS 8270 10 330
Hexachlorobenzene Extraction 3510/3520 3540 GC/MS 8270 10 330
Hexachlorobutadiene Extraction 3510/3520 3540 GC/MS 8270 10 330
Hexachlorocyclopentadiene Extraction 351073520 3540 GC/MS 8270 10 330
Hexachloroethane Extraction 3510/3520 3540 GC/MS 8270 10 330
Indene Extraction 3510/3520 3540 GC/MS 8270 10 330
Indeno(1,2,3-c,d)pyrene Extraction 3510/3520 3540 GC/MS 8270 10 330
Isophorone Extraction 3510/3520 3540 GC/MS 8270 10 330
2-Methyl naphthalene Extraction 3510/3520 3540 GC/MS 8270 10 330
2-Methylphenol (o-Cresol) Extraction 3510/3520 3540 GC/MS 8270 10 330
3-Methylphenol (m-Cresol) Extraction 3510/3520 3540 GC/MS 8270 10 330
4-Methylphenol (p-Cresol) Extraction 351073520 3540 GC/MS 8270 10 330
Naphthalene Extraction 3510/3520 3540 GC/MS 8270 10 330
2-Nitroaniline Extraction 3510/3520 3540 GC/MS 8270 10 330
3-Nitroaniline Extraction 3510/3520 3540 GC/MS 8270 20 670
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Table 7-1

(Continued)

4-Nitroaniline Extraction 3510/3520 3540 GC/MS 8270 20 670
Nitrobenzene Extraction 3510/3520 3540 GCMS 8270 10 330
2-Nitrophenol Extraction 3510/3520 3540 GC/MS 8270 10 330
4-Nitrophenol Extraction 3510/3520 3540 GCMS 8270 10 330
Ni-Nitrosodimethylamine (NDMA) Extraction 3510/3520 3540 GC/MS 8270 10 330
N-Nitrosodiphenylamine Extraction 351073520 3540 GC/MS 8270 10 330
N-Nitroso-di-n-propylamine Extraction 3510/3520 3540 GCMS 8270 10 330
Pentachlorophenol Extraction 351073520 3540 GC/MS 8270 10 330
Phenacetin Extraction 3510/3520 3540 GCMS 8270 10 330
Phenanthrene Extraction 3510/3520 3540 GC/MS 8270 10 330
Phenol Extraction 3510/3520 3540 GCMS 8270 10 330
Pyrene Extraction 3510/3520 3540 GC/MS 8270 10 330
1,2,4-Trichlorobenzene Extraction 3510/3520 3540 GC/MS 8270 10 330
2,4,5-Trichlorophenol Extraction 3510/3520 3540 GC/MS 8270 10 330
2,4,6-Trichlorophenol Extraction 3510/3520 3540 GC/MS 8270 10 330
Unsymmetrical Dimethylhydrazine Extraction 351073520 3540 GC/MS-TIC 8270 N/A N/A
(UDMH)

GENERAL (mg/L. or mg/Kg)

Total Recoverable Petroleum Extraction N/A 9071 IR 418.1 04 40
Hydrocarbons (TRPH)

Cyanide Distillation 9012 9012 Colorimetric 9012 0.01 1.0
Sulfide Distillation 9030 9030 Titrametric 9030 1.0 100
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Table 7-1

(Continued)

Ignitability N/A N/A N/A Flash Point 1010 N/A N/A
pH Dissolution N/A 9045 Electrometric 9040/9045 N/A N/A
Nitrate/Nitrite Hydrazine Reduction 3531 N/A Colorimetric 3531 0.01 N/A
Harness, as CaCO, N/A N/A N/A Titrimetric 130.2 10 N/A

8 Reporting Limit is the minimum concentration of a substance that can be measured and reported for multiple instruments. Reporting Limits are highly matrix dependent and may not
always be achievable. Reporting limits provided in this table are based on method detection limits and practical quantitation limit guidance found in SW-846, but are not MDLs or
PQLs. Reporting limits listed are on a wet-weight basis.

- CVAA = Cold Vapor Atomic Absorption
GC/ECD = Gas Chromatography/Electron Capture Detector
GC/FPD = Gas Chromatography/Flame Photometric Detector
GC/HSD = Gas Chromatography/Halogen-specific Detector
GC/MS = Gas Chromatography/Mass Spectrometry
GC/MS-TIC = Gas Chromatography/Mass Spectrometry--Tentatively Identified Compound
GC/PID = Gas Chromatography/Photoionization Detector

GFAA = Graphite Furnace Atomic Absorption

ICPES = Inductively Coupled Plasma Emission Spectroscopy
IR = Infrared Spectrometry
N/A = Not Applicable
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7.1 Hardness--EPA Method 130.2

Surface water samples from SWMUSs 165/177/179/181 will be analyzed by

Method 130.2 to determine total hardness as calcium carbonate.

Disodium ethylene diamine tetraacetate (Na, EDTA) is added to each water
sample titrimetrically. Eriochrome black T indicator is used to determine the end point.
Using this indicator, the sample has a red color when calcium and magnesium are present

but changes to a blue color when the cations are sequestered.

7.2 Nitrate/Nitrite--EPA Method 353.1

Some groundwater samples will be analyzed by Method 353.1 to determine the

concentrations of nitrate and nitrite.

Prior to analysis, samples are allowed to reach room temperature and the
sample pH is adjusted to less than two pH units. Nitrate is reduced to nitrite with hydrazine
sulfate. The concentration of nitrite is determined by diazotizing with sulfanilamide and
coupling with N-(1-naphthyl)-ethylenediamine dihydrochloride to form a colored azo dye

which is measured colorimetrically.

7.3 Total Recoverable Petroleum Hvdrocarbons--EPA Method 418.1

Certain soil and groundwater samples will be analyzed to determine the
concentrations of fluorocarbon-113 extractable petroleum hydrocarbons present at these
SWMUs. Soil samples will be extracted following the soxhlet extraction method described
in EPA Method 9071, using fluorocarbon-113. Total recoverable petroleum hydrocarbons
will be determined by the infrared spectrophotometric method described in EPA Method
418.1.
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74 Ignitability--SW-846 Method 1010

Waste oil from SWMUs 32, 36, 123, 124, 125, and 126 will be analyzed by
Method 1010 to determine the flashpoint of this liquid for purposes of characterization for
disposal. This technique uses a Pensky-Martens closed-cup tester and is applicable to liquids

including those that tend to form a surface film or contain non-filterable, suspended solids.

The sample is heated at a slow, constant rate with continual stirring. A small
flame is directed into the cup at regular intervals with simultaneous interruption of stirring.
The flashpoint is the lowest temperature at which application of the test flame ignites the

vapor above the sample.

7.5 " Metals by ICPES--SW-846 Method 6010

Selected soil and groundwater samples will be analyzed to determine
concentrations of antimony, beryllium, cadmium, chromium, copper, nickel, silver, thallium,
and zinc. Surface water samples analyzed for dissolved metals will be field filtered.
Groundwater samples will be prepared according to EPA Method 3005. This method
describes acid digestion of aqueous samples for analysis by inductively coupled plasma
emission spectroscopy (ICPES). Soil samples will be prepared according to EPA Method
3050. This method describes acid digestion of soil samples for analysis by graphite furnace
atomic absorption (GFAA) or ICPES.

Following acid digestion, metals will be determined by Method 6010 which
allows the simultaneous, or sequential, measurement of elements using ICPES. This method
measures the element emitted light by optical spectrometry. Samples are nebulized, and the
resulting aerosol is transported to the plasma torch. Element specific atomic-line emission
spectra are produced which are dispersed by a grating spectrometer and monitored for

intensity by photomultiplier tubes.
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7.6 Arsenic by Furnace AA--SW-846 Method 7060

Certain soil samples will be analyzed to determine concentrations of arsenic.
Soil samples will be prepared following EPA Method 3050. This method describes acid
- digestion of soil samples for analysis by GFAA or ICPES.

Following acid digestion, a sample aliquot will be placed in a graphite tube in
the furnace, evaporated, charred, and atomized. Radiation from a given excited element
is passed through the vapor containing ground-state atoms of arsenic. The intensity of the
radiation decreases in proportion to the amount of ground-state atoms present. A
monochromator isolates the characteristic radiation from the hollow cathode tube or
electrodeless discharge lamp, and a photosensitive device measures the attenuated trans-

mitted radiation.

7.7 Cadmium by Furnace AA--SW-846 Method 7131

Tissue samples collected from SWMUs 165/177/179/181 will be analyzed to
determine concentrations of cadmium. Samples will be freeze dried and then digested
according to EPA Method 3050.

Following acid digestion, a sample aliquot will be placed in a graphite tube in
the furnace, evaporated, charred, and atomized. Radiation from a given excited element
is passed through the vapor containing ground-state atoms of cadmium. The intensity of the
radiation decreases in proportion to the amount of ground-state atoms present. A
monochromator isolates the characteristic radiation from the hallow cathode tube or
electrodeless discharge lamps and a photosensitive device measures the attenuated

transmitted radiation.
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7.8 Lead by Furnace AA--SW-846 Method 7421

Certain soil, tissue, and groundwater samples will be analyzed to determine
concentrations of lead. Groundwater samples will be prepared following EPA Method 3020.
This method describes acid digestion of aqueous samples for analysis by GFAA. Soil
samples will be prepared following EPA Method 3050. This method describes acid digestion
of soil samples for analysis by GFAA or ICPES. Tissue samples will be prepared by freeze
drying the sample and then digesting an aliquot according to Method 3050.

Following acid digestion, a sample aliquot will be placed in a graphite tube in
the furnace, evaporated, charred, and atomized. Radiation from a given excited element
is passed through the vapor containing ground-state atoms of lead. The intensity of the
radiation decreases in proportion to the amount of ground-state atoms present. A
monochromator isolates the characteristic radiation from the hollow cathode tube or
electrodeless discharge lamp, and a photosensitive device measures the attenuated trans-

mitted radiation.

7.9 Mercury--SW-846 Method 7471

Selected soil samples will be analyzed to determine concentrations of mercury.
Soil samples will be prepared as directed in Method 7471. This closed system preparation

includes heating the sample for two hours in a water bath.

Following EPA Method 7471 and the laboratory SOP, mercury in the sample
is reduced to the elemental state and aerated from solution in a closed system. The mercury
vapor passes through a cell positioned in the light path of an atomic absorption

spectrometer for detection and measurement.
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7.10 Selenium by Furnace AA--SW-846 Method 7740

Identified soil samples will be analyzed to determine the concentrations of
selenium. Soil samples will be prepared following EPA Method 3050. This method
describes acid digestion of soil samples for analysis by GFAA or ICPES.

Following acid digestion, a sample aliquot will be placed in a graphite tube in
the furnace, evaporated, charred, and atomized according to Method 7740. Radiation from
a given excited element is passed through the vapor containing ground-state atoms of
selenium. The intensity of the radiation decreases in proportion to the amount of ground-
state atoms present. A monochromator isolates the characteristic radiation from the hollow
cathode tube or electrodeless discharge lamp, and a photosensitive device measures the

attenuated transmitted radiation.

7.11 Thallium by Furnace AA--SW-846 Method 7841

Certain soil will be analyzed to determine concentrations of thallium. Soil
samples will be prepared following EPA method 3050. This method describes acid digestion
of soil samples for analysis by GFAA or ICPES.

Following acid digestion, a sample aliquot will be placed in a graphite tube in
the furnace, evaporated, charred, and atomized. Radiation from a given excited element
is passed through the vapor containing ground-state atoms of thallium. The intensity of the
radiation decreases in proportion to the amount of ground-state atoms present. A
monochromator isolates the characteristic radiation from the hollow cathode tube or
electrodeless discharge lamp, and a photosensitive device measures the attenuated trans-

mitted radiation.
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7.12 Halogenated Volatile Organics--SW-846 Method 8010

Selected groundwater samples will be analyzed by Method 8010 to determine
concentrations of halogenated volatile organics. Volatile compounds are introduced into
the chromatograph by purge and trap (Method 5030). The procedures for low-level
concentrations will be followed, when possible. An inert gas is bubbled through water to
transfer the volatile compounds from the liquid to the vapor phase. The vapor is then swept
through a sorbent trap where the purgeables are trapped. The trap is backflushed and
heated to desorb the purgeable organics onto a gas chromatographic (GC) capillary column.
The halogenated volatile organic compounds are separated in the column and detected with
a electrolytic conductivity (i.e., halogen-specific detector-HSD) detector. Second column

confirmation analyses will be performed for all target analytes detected.

7.13 Nonhalogenated Volatile Organics--SW-846 Method 8015

Investigation derived waste (IDW) samples will be analyzed by Method 8015
to determine concentrations of nonhalogenated volatile organics. Soil samples are prepared
by adding water to the sample aliquot, shaking for one minute, and then centrifuging for 10
minutes. Volatile compounds will remain in the water layer because of the centrifical force.
The water substrate or an aliquot of a water sample is directly injected into a GC. The
volatile compounds are separated in the column and detected with a flame ionization
detector (FID). Second column confirmation analysis will be performed for all target

analytes detected.

7.14 Aromatic Volatile Organics--SW-846 Method 8020

Groundwater samples from one SWMU will be analyzed by Method 8020 to
determine concentrations of aromatic volatile organics. Volatile compounds are introduced

into the chromatograph by purge and trap (Method 5030). An inert gas is bubbled through
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water to transfer the volatile compounds from the liquid to the vapor phase. The vapor is
swept through a sorbent trzip where the purgeables are trapped. The trap is backflushed
and heated to desorb the purgeable organics onto a gas chromatographic capillary column.
The aromatic volatile organic compounds are separated in the column and detected with a
photoionization detector (PID). Second column confirmation analyses will be performed

for all target analytes detected.

7.15 Organochlorine Pesticides and PCBs--SW-846 Method 8080

Certain soil and groundwater samples will be analyzed to determine
concentrations of organochlorine pesticides and polychlorinated biphenyls (PCBs). Prior to
analysis, groundwater samples are extracted at a neutral pH using methylene chloride as a
solvent. Extractions will follow EPA Method 3520 which describes a continuous liquid-
liquid extraction technique, or EPA Method 3510, which describes a separatory funnel
extraction technique. Prior to analysis, soil samples are also extracted using methylene
chloride, but according to EPA Method 3550 which describes a sonication extraction

technique, or according to EPA Method 3540, which describes a soxhlet extraction.

Method 8080 is a GC method using electron capture detection or halide-
specific detection. This method is used to determine the concentration of certain
organochlorine pesticides and PCBs with second column confirmation. Operating

parameters and interferences are described in Method 8080.

7.16 Organophosphorus Pesticide--SW-846 Method 8140

Certain soil will be analyzed by Method 8140 to determine concentrations of
organophosphorus pesticides. Prior to analysis, soil samples are extracted using methylene
chloride as a solvent according to Method 3550, which describes a sonication extraction

technique, or according to Method 3540, which describes a soxhlet extraction technique.
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Method 8140 is a GC method using flame photometric detection or thermionic
detection. This method is used to determine the concentration of certain organophosphorus
pesticides. For this project, Method 8140 analyses will be performed with a capillary
column. Second column confirmation analyses will be performed for all target analytes

detected. Operating parameters and interferences are described in Method 8140.

7.17 Chlorinated Herbicides--SW-846 Method 8150

Selected soil samples will be analyzed to determine concentrations of

chlorinated herbicides. Samples will be prepared as directed in Method 8150.

Method 8150 provides extraction, esterification, and GC conditions for the
analysis of chlorinated acid herbicides. Second column confirmation analyses will be

performed for all target analytes detected.

7.18 Volatile Organics--SW-846 Method 8240

Certain soil samples will be analyzed to determine concentrations of volatile
organics. Sample preparation for analysis of soil samples by Method 8240 will also follow
Method 5030, purge and trap. The procedure for low-level concentrations will be followed,

when possible.

The presence and concentration of purgeable halocarbon and organic
compounds (volatile organics) in groundwater and soil samples will be determined by EPA
Method 8240 using a capillary column. This method uses a purge-and-trap GC/MS
technique. An inert gas is bubbled through water to transfer the purgeable organic
compounds from the liquid to the vapor phase. The vapor is then swept through a sorbent

trap where the purgeables are trapped. The trap is backflushed and heated to desorb the
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purgeable organics onto a GC capillary column where they are separated and then detected

with a mass spectrometer.

7.19 Semivolatile Organics--SW-846 Method 8270

Selected soil and groundwater samples will be analyzed to determine
concentrations of semivolatile organics. Groundwater samples will be prepared using
Method 3520, continuous liquid-liquid extraction, or Method 3510, separatory funnel
extraction. Soil samples will be prepared using either Method 3540, soxhlet extraction, or
Method 3550, sonication.

Method 8270 is a GC technique used for determining acidic, basic, and neutral
organic compounds that are soluble in methylene chloride. Methylene chloride extraction
is the basis of Methods 3510, 3540, and 3550. For this project, a capillary column will be
used. Operating parameters and interferences are described in Methods 8270, 3510, 3520,
3540, and 3550. Eight soil samples collected from SWMU 129 will also be analyzed for
unsymmetrical dimethylhydrazine (UDMH) as a tentatively identified compound (TIC) using

a library search technique.

7.20 Total Cyanide--SW-846 Method 9012

Certain soil samples will be analyzed by EPA Method 9012 to determine
concentrations of cyanide. Cyanide in the samples will be released by refluxing the sample

with strong acid and a distillation of hydrocyanic acid into an alkaline scrubbing solution.

Method 9012 is used to determine concentrations of inorganic cyanide present
in either simple soluble salts or complex radicals. Cyanide in the alkaline scrubbing solution

is determined by ultraviolet (UV), calorimetrically.
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7.21 Total Sulfide--SW-846 Method 9030

Certain soil samples will be analyzed by EPA Method 9030 to determine
concentrations of total sulfide. Sulfide will be released from the samples by refluxing with
strong acid and a distillation of the resulting hydrogen sulfide into a scrubbing solution

containing zinc acetate.

Method 9030 determines concentrations of sulfide in the zinc sulfide
precipitate. Excess iodine is added to each sample that has been treated with zinc acetate
to produce zinc sulfide. The excess iodine is back-titrated with sodium thiosulfate or

phenylarsine oxide.

7.22 pH--SW-846 Methods 9040 and 9045
Some soil and groundwater samples will be analyzed by EPA Method 9040
(groundwater) or Method 9045 (soil) to determine pH levels. Soil samples are dissolved in

reagent-grade water prior to analysis. The pH of the water is determined electrometrically.

7.23 Toxicity Characteristic Leaching Procedure (TCLP)

Investigation derived wastes (e.g., soil), wastes, and waste oil samples will be
analyzed for purposes of characterization. These analyses will include preparation by SW-

846 Method 1311 which is the toxicity characteristic leaching procedure (TCLP).

The TCLP is used to determine the concentration of organic (semivolatile and
volatile) and inorganic (metals) constituents that are leachable from waste or other material.
Samples will be prepared according to TCLP procedures to characterize the material before
disposal. Samples are extracted with an acidic extraction fluid for an 18-hr period using a

solid-to-liquid ratio of 1:20. After the extraction period, the solids are filtered from the
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liquid and the liquid is analyzed by methods outlined in SW-846. Leachates prepared for

volatile analysis are prepared in a zero headspace extractor (ZHE).

Quality control is accomplished by preparing a TCLP blank at a rate of one
blank per batch or 10 percent, whichever is greater. Additional leachate is prepared so that
MS/MSDs may be run at a rate of 5 percent of samples or one per waste type, whichever
is greater. These QA measures are in accordance with requirements set forth in SW-846
Method 1311, Section 8.0 and 40 CFR Parts 261, 264, 265, 268, 271, and 302, Volume 55
Number 126, June 29, 1990.
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8.0 CALIBRATION PROCEDURES

Documented calibration procedures are necessary to provide consistency in
preparing equipment for specific analytical measurements. Established calibration
procedures then provide a mechanism for ensuring that measurements made with a specific
type of equipment are comparable. Information is presented in this section that pertains
to the calibration of analytical systems. Calibration requirements for each analytical method
used for this project are described in the following subsections and are summarized in
Table 8-1.

8.1 Hardness--EPA Method 130.2

Total Hardness, as calcium carbonate, is measured titrimetically following
EPA Method 130.2.

The titrant (EDTA) is standardized using a standard calcium solution. The

standard EDTA titrant is checked daily because of gradual deterioration.

8.2 Nitrate/Nitrite--EPA Method 353.1

Nitrate/Nitrite is measured by the colorimetric technique described in EPA
Method 353.1

A daily multipoint calibration curve is prepared using a blank and a minimum
of five standards. An acceptable calibration curve will have a calculated correlation
coefficient of 0.995 or greater. Continuing calibration check standards must be measured

within * 15 percent of the expected value.



Table 8-1

Summary of Calibration Procedures

EPA:130.2 Total Hardness Standardize Titrant Weekly RPD £5% for duplicates Reprepare solution
Check Standardization Daily RPD £5% for duplicates Repeat standardization
EPA:353.1 Nitrate/Nitrite Multipoint Calibration Daily r 20.995 Repeat calibration
(minimum of five
concentrations)
Continuing Calibration 10% Measured value +15% of Repeat calibration
Check true value
EPA:418.1 TRPH Multipoint Calibration Daily r >0.995 Repeat calibration
(minimum of five
concentrations)
Continuing Calibration 10% Measured value +10% of Repeat calibration
Check true value
SW-846:1010 | Ignitability Calibration Check Daily Measured value +10% of 1) Take corrective action
true value 2) Recalibrate
SW-846:6010 | Metals (ICPES) Mixed Calibration Daily, and 10% Measured value within Repeat calibration
Standards (2 +10% of true value for
concentrations) element of interest
Metals (AA) Multipoint calibration Daily, prior to analyses r20.995 1) Repeat test
SW-846:7060 | Arsenic (minimum of three 2) Take corrective action
SW-846:7421 | Lead concentrations) 3) Repeat calibration and test
SW-846:7471 | Mercury
SW-846:7740 | Selenium
SW-846:7841 | Thallium
Calibration Blank 10%, or minimum of one <MRL 1) Clean system
per batch 2) Reanalyze
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Table 8-1

(Continued)

Pesticides and PCBs

(minimum five points)

SW-846:8010 | Halogenated Volatile Multipoint Calibration Initially, and when daily r 20.995 1) Identify and repeat outlying
Organics (minimum of five calibration fails point(s)
concentrations) 2) Recalculate curve using
repeated points
3) Recalibrate
Calibration Verification { At beginning of each Recovery for all analytes 1) Repeat calibration check
analytical batch +15% of expected value 2) If still out, identify and
correct problem then rerun
and note any changes
SW-846:8015 | Nonhalogenated Multipoint Calibration Initially, and when daily r 20.995 1) Repeat calibration check
Volatile Organics (minimum of five calibration fails 2) Recalculate curve using
concentrations) repeated points
3) Recalibrate
Calibration Verification | At beginning, following Recovery for all analytes 1) Repeat calibration check
every 10th sample, and at +15% of expected value 2) If still out, identify and
the end of each analytical correct problem then return
sequence and note any changes
SW-846:8020 | Aromatic Volatile Muttipoint Calibration Initially and when daily r 20.995 1) Identify and repeat outlying
Organics (minimum of five calibration fails point(s)
concentrations) 2) Recalculate curve using
repeated points
3) Recalibrate
Calibration Verification | At beginning of each Recovery of all analytes 1) Repeat calibration check
analytical batch +15% of expected value 2) If still out, identify
problem then rerun and note
any changes
SW-846:8080 | Organochlorine Multipoint Calibration Initially, as required RSD <20% Repeat calibration

Calibration Check
Sample

Daily, beginning and end
of sequence

Measured values +15% of
true values

Repeat S5-point calibration
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Table 8-1

(Continued)

SW-846:8140 | Organophosphorus Multipoint Calibration Initially, as required RSD <20% Repeat calibration
Pesticides (minimum five points)
Calibration Check Daily, prior to sample Measured values +25% of Repeat 5-point calibration
Sample analyses true values
SW-846:8150 | Chlorinated Multipoint Calibration Initially and as required RSD <20% Repeat calibration
Herbicides (minimum five points) by calibration check
Calibration Check Daily prior to sample Measured values +15% of Repeat 5-point calibration
Sample analyses true values
SW-846:8240 | Volatile Organic Check of Mass Spectral | Daily prior to sample Refer to Method 8240 1) Retune instrument
Compounds Ion Intensities Using analyses Table 3 2) Repeat BFB analysis
BFB
Muttipoint Calibration Initial calibration and as RF variability for specific Repeat calibration
(5-point calibration at required by calibration compounds <25% RSD
10-200 ppb range) check
System Performance Every 12 hours RF >0.300 (0.250 for 1) Evaluate system
Check bromoform) 2) Repeat calibration
Calibration Check Every 12 hours % Difference <30% 1) Evaluate system
2) Repeat test
3) Recalibrate
Internal Standards Every sample Refer to Method 8240 1) Inspect mass spectrometer
Table 5 2) Correct problem
3) Repeat calibration
4) Reanalyze samples
SW-846:8270 | Semivolatile Organic Check of Mass Spectral | Daily prior to sample Refer to Method 8270 Retune instrument
Compounds Ion Intensities Using analysis Table 3 Repeat DFTPP analysis
DFTPP
5-Point Calibration at Initial and as required by RF variability for specific Repeat calibration
10-200 ppb Range daily check compounds <30% RSD
System Performance Every 12 hours Minimum average response 1) Evaluate system
Check factor of 0.050 2) Repeat calibration
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Table 8-1

(Continued)

SW-846:8270 | Semivolatile Organic Continuing Calibration Every 12 hours Single-point RF for each 1) Evaluate system
(continued) Compounds Check CCC within 30% of average | 2) Take corrective action
multi-point RF 3) Repeat test
4) See lab manager
Internal Standards Every sample Method 8270 Table 5 1) Inspect mass spectrometer
2) Correct problems and repeat
calibration

3) Reanalyze samples

SW-846:9012 | Cyanide Calibration Curve Daily, prior to sample r20.995 Repeat calibration
(minimum of five analyses
levels)
SW-846:9030 | Sulfide Standardize lodine Daily RPD £5% for duplicates Repeat standardization
Solution
Standardize Titrant Daily RPD 5% for duplicates Repeat standardization
SW-846:9040 | pH Calibration Using Two Daily Follow instrument manual Repeat calibration
SW-846:9045 Standard Buffer
Solutions
TRPH = Total Recoverable Petroleum Hydrocarbons
RF = Response Factor
RPD = Relative Percent Difference
RSD = Relative Standard Deviation
MRL = Method Reporting Limit
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8.3 Total Recoverable Petroleum Hydrocarbons--EPA Method 418.1

Total recoverable petroleum hydrocarbons (TRPH) are measured by the

infrared spectrophotometric technique described in EPA Method 418.1.

A daily multipoint calibration curve is prepared using a blank and a minimum
of five standards. An acceptable calibration curve will have a calculated correlation
coefficient of 0.995 or greater. Continuing calibration check standards must be measured

within *+10 percent of expected value.

8.4 Ignitability--SW-846 Method 1010
Prior to sample analysis, either an o-xylene or m-xylene standard is tested to
verify instrument calibration. The flash point, closed cup, for o-xylene is 63°F (17°C) and

the flash point for m-xylene is 77°F (25°C).

8.5 Metals by ICPES--SW-846 Method 6010

SW-846 Method 6010 is used to measure elements with inductively coupled

plasma atomic emission spectroscopy (ICPES).

Detailed calibration procedures for ICPES systems are described in SW-846,
3rd edition. A response factor is calculated daily for each metal based on three
determinations of a calibration standard and calibration blank. Following calibration, a
high-level calibration check sample is analyzed; agreement between the measured value and
the expected value must be within 5 percent for the analyses to proceed. Calibration is
verified by analyzing a QC check standard, prepared independently of calibration standards,
every 10 samples; agreement within 10 percent of the expected value is required for all

target analytes; otherwise, the system must be recalibrated. When a calibration check is not
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in agreement with the expected value (+10%), the samples that have been analyzed since

the last calibration check was made will be reanalyzed.

8.6 Metals by GFAA--SW-846 Methods 7060, 7131, 7421, 7740, and 7841

SW-846 Methods 7060, 7131, 7421, 7740, and 7841 are graphite furnace atomic
absorption (GFAA) techniques for determination of arsenic, cadmium, lead, selenium, and

thallium, respectively.

The calibration procedures for the graphite furnace systems are described in
the respective SW-846, 3rd edition methods. A multipoint calibration curve is generated
daily for each element using a calibration blank and three upscale standards. The
correlation coefficient for the linear regression equation must exceed 0.995 to be acceptable.
Calibration will be verified every 10 samples by analyzing a QC check sample and
calibration blank. Agreement within *+10 percent of the expected value is required;

otherwise, a new calibration curve must be generated.

8.7 Mercury by CVAA--SW-846 Method 7471

SW-846 Method 7471 is a cold vapor atomic absorption (CVAA) technique

for determination of mercury in soil samples.

The calibration procedures for the CVAA system is described in the respective
SW-846, 3rd edition methods. A multipoint calibration curve is generated daily using a
calibration blank and three upscale standards. The correlation coefficient for the linear
regression equation must exceed 0.995 to be acceptable. Calibration will be verified every
10 samples by analyzing a QC check sample and calibration blank. Agreement within plus
or minus 15 percent of the expected value is required; otherwise, a new calibration curve

must be generated.
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8.8 Halogenated Volatile Organics--SW-846 Method 8010

Method 8010 is a gas chromatographic (GC) method used to determine

concentrations of halogenated volatile organics.

The external standard quantitation method is used to quantitate halogenated
volatile organics. The gas chromatograph/electrolytic conductivity detector is initially
calibrated at a minimum of five concentrations. The calculated correlation coefficient for
the calibration curve must be equal to or greater than 0.995. A calibration verification
standard is analyzed at the beginning of each analytical batch (i.e., maximum of 20 samples
per batch) to confirm that the analytical system is performing acceptably. Recovery for all
analytes must be within +15 percent of the expected value to demonstrate acceptable

calibration.

8.9 Nonhalogenated Volatile Organics--SW-846 Method 8015

Method 8015 is a gas chromatograph (GC) method used to determine

concentrations of nonhalogenated volatile organics.

The external standard quantitation method is used to quantitate
nonhalogenated volatile organics. The gas chromatograph/flame ionization detector is
initially calibrated at a minimum of five concentrations. The calculated correlation
coefficient for the calibration curve must be equal to or greater than 0.995. A calibration
verification standard is analyzed at the beginning of each analytical batch (i.e., maximum
of 20 samples per batch) to confirm that the analytical system is performing acceptably.
Additional continuing calibration verification standards are analyzed after each 10 samples
and at the end of the analytical sequence. Recovery for all analytes must be within +15

percent of the expected value to demonstrate acceptable calibration.
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8.10 Aromatic Volatile Organics--SW-846 Method 8020

Method 8020 is a gas chromatographic (GC) method used to determine

concentrations of aromatic volatile organics.

The external standard quantitation method is used to quantitate aromatic
volatile organics. The gas chromatograph/photoionization detector is initially calibrated at
a minimum of five concentrations. The calculated correlation coefficient for the calibration
curve must be equal to or greater than 0.995. A calibration verification standard is analyzed
at the beginning of each analytical batch to confirm that the analytical system is performing
acceptably. Recovery for all analytes must be within + 15 percent of the expected value to

demonstrate acceptable calibration.

8.11 Organochlorine Pesticides and PCBs--SW-846 Method 8080

Samples for organochloride pesticides and PCBs are analyzed by gas
chromatography following SW-846 Method 8080. Method 8080 is used to determine the

concentration of various organochlorine pesticides and polychlorinated biphenyls (PCBs).

The external standard quantitation discussed in the method is used to
quantitate all pesticides/PCBs. The retention time window is calculated for each
pesticide/PCB after adjusting the GC operating conditions for the routine retention times
of 44-DDT. The gas chromatograph/electron capture detector is initially calibrated at a
minimum of five concentrations. The average calibration factor is acceptable if the relative
standard deviation (RSD) for the calibration factors at each level does not exceed 20
percent. Concentration of the components in a standard varies depending on the response
of the compounds in the analytical system. Breakdown of 4,4-DDT and endrin is also
monitored; breakdown may not exceed 20 percent. A single-point calibration check must

agree within +15 percent of the multipoint response; otherwise, the instrument is
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recalibrated. The single-point calibration check analyses are performed at the beginning and

end of each analytical sequence, as required by Method 8080.

8.12 Organophosphorus Pesticides--SW-846 Method 8140

Method 8140 is a gas chromatographic (GC) method used to determine the

concentration of various organophosphorus pesticides.

The external standard quantitation method is used to quantitate all pesticides.
The retention time window is calculated for each pesticide after adjusting the GC operating
conditions for the routine retention times of each parameter of interest. The instrument is
calibrated at a minimum of five concentrations. The average calibration factor is acceptable
if the RSD for the calibration factors at each level does-not exceed 20 percent.
Concentrations of the components in a standard varies, depending on the response of the
compounds in the analytical system. A daily single-point calibration check must agree within
+15 percent of the initial multipoint response; otherwise, the instrument is recalibrated.
The single-point calibration check analyses are performed at the beginning and end of each

analytical sequence, as required by Method 8080.

8.13 Chlorinated Herbicides--SW-846 Method 8150

Method 8150 is a GC method for determining certain chlorinated acid

herbicides.

The external standard quantitation method is used to quantitate all herbicides.
The retention time window is calculated for each herbicide after adjusting the GC operating
conditions for the routine retention times of each parameter of interest. The GC/ECD is
initially calibrated at a minimum of five concentrations. The average calibration factor is

acceptable if the RSD for the calibration factors at each level does not exceed 20 percent.
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Concentration of the components in a standard will vary, depending on the response of the
compounds in the analytical system. A daily single-point calibration check must agree within

+15 percent of the multipoint response, otherwise, or the instrument is recalibrated.

8.14 Volatile Organics--SW-846 Method 8240

Samples for volatile organics will be analyzed by scanning GC/MS following
SW-846 Method 8240, 3rd ed. Analyte identification and quantitation will be performed
using response factors and retention times generated from a five-point calibration curve,

relative to the closest eluting of three internal standards. The three internal standards are:

« Bromochloromethane;
e 14-Difluorobenzene; and

e  Chlorobenzene-ds.

Tentatively identified compounds are identified only when a good match
(Purity & Fit >.75) is obtained between the unknown spectra and the library spectra. The
tentatively identified compound is then quantitated using a response factor of 1.0, with

respect to the closest eluting internal standard.

The mass spectrometer will be tuned daily to give an acceptable spectrum for

bromofluorobenzene (BFB). Relative ion abundance criteria for BFB are given in SW-846.
System performance will be verified initially and after every 12 hours to ensure
a minimum average response factor of 0.3 (0.25 for bromoform) for the following system

performance check compounds (SPCCs):

. Chloromethane;



Section No.: 8

Revision No: 2

Date: 22 September 1993
Page No.: 12 of 16

. 1,1-Dichloroethane;

. Bromoform;

. 1,1,2,2-Tetrachloroethane; and
. Chlorobenzene.

A 5-point calibration, used for generating response factors, will be performed
daily. The RSD must be less than 25 percent for the five response factors calculated for

each of the following calibration check compounds (CCCs):

. 1,1-Dichloroethene;

. Chloroform;

. 1,2-Dichloropropane;

. Toluene;

. Ethylbenzene; and

. Vinyl chloride.

A continuing (every 12 hours) calibration check will be performed, following
the system performance check, using the CCCs listed above. A single concentration of each

CCC will be analyzed and a response factor calculated.

8.15 Semivolatile Organics--SW-846 Method 8270

Semivolatile extracts are analyzed by GC/MS following SW-846 Method 8270,
3rd edition. All samples are prepared following extraction procedures outlined in SW-846,

3rd edition. Identification and quantitation is performed using response factors and
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retention times generated from a five-point calibration curve, relative to the closest eluting

of seven internal standards. The seven internal standards are:

. Dichlorobenzene-d,;
. Naphthalene-dg;

. Acenaphthene-d,;

. Phenanthrene-d,;

. Chrysene-d,,;

. Perylene-d,,; and

. 1,4-Dichlorobenzene.

The mass spectrometer is tuned daily to give an acceptable spectrum for
DFTPP; DFTPP ion abundance criteria are specified in SW-846 Method 8270.

System performance is verified initially and every 12 hours to ensure a
minimum average response factor of 0.050 for the following system performance check
compounds (SPCC):

. N-Nitroso-di-n-propylamine;
. Hexachlorocyclopentadiene;
. 2,4-Dichlorophenol; and

. 4-Nitrophenol.

A five-point calibration, used for generating response factors, is performed

initially using 20-, 50-, 80-, 120- and 160-ug/mL standards. The variability for specific ion
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response factors for Method 8270 calibration check compounds (CCC) must be less than 25
percent RSD over the range calibrated. The CCCs are:

Phenol;

. 1,4-Dichlorobenzene;

. 2-Nitrophenol;

. 2,4-Dichlorophenol;

. Hexachlorobutadiene;

. 4-Chloro-3-methylphenol;
. Acenaphthene;

. 2,4,6-Trichlorophenol;

. N-Nitroso-di-n-phenylamine;
. Pentachlorophenol;
. Fluoranthene;

. Di-n-octylphthalate; and

. Benzo(a)pyrene.

A continuing calibration check is performed every 12 hours using the CCCs
listed above. A single concentration of each CCC is analyzed and a response factor (RF)
calculated. The single-point RF for each CCC must be within 30 percent of the average

five-point RF; otherwise, a new five-point calibration must be generated.
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8.16 Total Cyanide--SW-846 Method 9012

Method 9012 is used to determine the concentration of inorganic cyanide in
an aqueous waste or leachate. The method detects inorganic cyanides that are present as
either sample soluble salts or complex radicals. It is used to determine the values for both
total cyanide and cyanide amenable to chlorination. The cyanide, as hydrocyanic acid
(HCN), is released by refluxing the sample with a strong acid and catalyst and distillation
of the HCN into an absorber-scrubber containing sodium hydroxide solution. The cyanide

ion in the absorbing solution is then determined by automated colorimetry.

A daily calibration curve is prepared using a blank and a minimum of five
standards, with a correlation coefficient greater than 0.995. A high and a low standard are
distilled and compared with similar values on the curve to ensure that the distillation
technique is reliable. The distilled standards must agree within *15 percent of the

undistilled standards.

8.17 Total Sulfide--SW-846 Method 9030

Method 9030 is used to measure the concentration of total and dissolved
sulfides in drinking, surface, and saline waters. Excess iodine is added to a sample that has
been treated with zinc acetate to produce zinc sulfide. The iodine oxidizes the sulfide to
sulfur under acidic conditions. The excess iodine is back titrated with sodium thiosulfate

or phenylarsine oxide to a starch end point.

The thiosulfate solution is standardized daily against primary standard
potassium dichromate. The iodine solution is standardized daily against the standardized
thiosulfate solution. The iodine solution is considered acceptable if the relative percent

difference is less than S percent.
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8.18 pH