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INTRODUCTION

The United States Army Corps of Engineers (USACE) Military Munitions Center of
Expertise (MM CX) has prepared the following Programmatic Sampling and Analysis
Plan (PSAP) (consisting of the Field Sampling Plan (FSP) and the Quality Assurance
Project Plan (QAPP)) for the Military Munitions Response Program (MMRP) Site
Inspections (SIs) of MMRP eligible sites at various Formerly Used Defense Sites (FUDS)
across the United States (U.S.).

This PSAP provides general information and standard operating procedures applicable to
anticipated sampling and analytical activities to be performed at all properties where
MMRP Sls are being conducted by any contractor on behalf of any Military Munitions
Design Center (MM DC). The information includes definitions and generic goals for
data quality and minimum requirements for quality assurance/ quality control (QA/QC)
samples. The procedures address sampling and decontamination protocols; geophysical
investigation; field documentation; sample handling, custody, and shipping; instrument
calibration and maintenance; field and laboratory auditing; data reduction, validation, and
reporting; corrective action requirements; and quality assurance reporting. It should be
noted that the PSAP may include discussions on procedures or methods that are not
applicable to a specific site since it is intended to encompass all sites.

A PSAP addendum for inclusion in the Programmatic Work Plan for each region is being
prepared to provide each Contractor’s specific procedures, as well as their subcontractor
laboratory’s specific procedures, detection and quantitation limits, and precision and
accuracy criteria. Note that if the laboratory’s criteria are wider than those prescribed in
this PSAP, the PSAP criteria have precedent.

A Site Specific SAP (SS-SAP) consisting of a Site-Specific FSP (S5-FSP) and a Site-
Specific QAPP (SS-QAPP) will be prepared for each individual property where a Site
Inspection is being conducted by a contractor. The SS-SAPs will serve as addendums to
this PSAP. It is intended that once the PSAP is finalized, it will not be modified (except
for programmatic changes) and will serve as a programmatic document. Site-specific
sampling information and any exceptions or proposed changes to the PSAP will be
addressed and included in the SS-SAP. If there are sampling and analytical activities that
were not anticipated in the PSAP, they must be addressed in the SS-SAP. The majority
of information contained in this PSAP should not be repeated in the SS-SAP. The
appropriate EPA Region and State Regulatory Agency chemical-specific data quality
objectives will be included in each SS-SAP to ensure that the analytical methods selected
can achieve State reporting requirements. The methods specific to each site should
specify the appropriate detection limit and reporting limit information. Any deviations
from this PSAP (e.g., analytical methods, holding times, detection limits, sampling
methods, etc.) should be brought to the attention of the USACE Project Manager.
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USACE, FUDS MMRP SI | Monique Ostermann (503) 342-3475
CESPD Range Regional Program | CESPA-EC-EG (Ostermann)
Support Center Manager 4101 Jeff Plaza NE

Albuquerque, NM 87109

2.1 USACE.

USACE is the executing organization for the MMRP Site Inspections and is responsible
for ensuring each inspection is completed in accordance with ER 200-3-1 and other
USACE guidance documents. .

2.1.1 Headguarters, USACE.

Headquarters, USACE (HQUSACE) oversees the management and direction of all FUDS
activities, including MMRP SIs. The Chief of the DoD Environmental Support (FUDS)
Team at HQ (CEMP-DE)} is Mr. Robert Lubbert, and the Team Leader for FUDS MMRP
activities is Mr. James Coppela. HQ is providing an SI Program Liaison (Ms. Julie
Kaiser) to conduct oversight and participate in overall management of the SI program, in
close coordination with the MM CX.

As FUDS program manager, HQUSACE is responsible for the following specific MMRP
ST activities:

1) Review and approve the Program Management Plan (PgMP) and all
subsequent programmatic documents

2) Track the PgMP and execution milestones

3) Report program and project information to Department of the Army (DA) and
the Office of the Secretary of Defense (OSD})

4) Take action to correct substantial underachievement, including reporting to
the Chief of the DoD Environmental Support Team immediately

5} Using the most recent Annual Report to Congress (ARC) dataset, develop the
baseline list of MMRP projects requiring an SI, including official parametric
cost estimate (using the Remedial Action Cost Engineering & Requirements
(RACER) 2005 system)

6) Develop an executive summary of actions required for each project with
significantly different scopes of work; ensure scopes correspond with those
developed for 2005 SI estimates using RACER 2005

7) With SI Cost-to-Completes (CTCs) as a baseline, generate proposed funding
for the MMRP Sls to present to DA and OSD in FY06-10 to complete all SIs

8} Ensure funding is distribuied to appropriate organizations

~ 9) Ensure FUDS Management Information System (FUDSMIS) accurately
reflects completion of SIs
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2.1.2 Military Munitions Center of Expertise.

HQUSACE has delegated responsibility for centralized management of the MMRP SI
program to the MM CX in Hunisville, Alabama. The Program Manager (Mr. Bradford
McCowan) will work with the HQ Program Liaison to provide overall oversight and
guidance for all work performed. The Program Manager will coordinate SI execution
activities with the FUDS Geographic Districts and MM Design Centers.

The Program Manager is responsible for the following specific activities:
1) Finalize the PgMP and develop the PSAP

2) Coordinate closely with HQUSACE, MM Design Centers, FUDS geographic
Divisions and Districts, and the Contractors, as needed, to ensure high-quality
project-specific documents and field work, consistent with program objectives
and the generic Statement of Work (SOW) and project plans

3) Work with the FUDS Geographic District Project Managers to schedule and
assign projects to the appropriate MM Design Center for execution

4) Using the baseline established by HQ under 2.1.1. 5) and 6) above, develop an
SI execution plan for FY06 through FY10 that includes a prioritized execution
list of projects based on program objectives, safety, health, or ecological risk,
and available funding; include estimated costs for each SI

5) Annually, for the current year FUDS work plan, coordinate with Divisions
and Districts to develop a list of projects to undergo SIs

6) Notify Divisions and Districts of the annual list of SI projects with an estimate
for the contract effort to perform each SI; provide list to the MM Design
Centers and request estimated in-house costs for each project

7) Provide instructions to the Divisions when transfer of (or authorization to use)
funds is required

8) Provide upward reporting to HQUSACE of all SI activities

9) Within 90 days of end of current year, provide report of funds programmed
vs. funds obligated and reconcile against total annual program budget amounts

2.1.3 Military Munitions Design Centers.

The MM Design Centers will provide the Regional Program Managers, Project Managers
(PMs), and other members of their Product Delivery Teams (PDTs) as documented in
their Project Management Plans (PMPs) for execution of specific SIs. Each MM Design
Center will utilize USACE assets (i.e., local districts and the appropriate contractors) to
petform the research and fieldwork required. The PM for the Design Center is
responsible for the following SI activities, which will be closely coordinated with the SI
Program Manager, Geographic District PMs, Geographic Divisions, and Contractors, as
needed:
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1) Successful completion of all specific elements:ments:ments:ments:ments:ments:ments:ments:r
order

2) Timely submission of the completed SI dels] delil del$l delsl delsl deldl delI deii]
schedule and allocated budget

3) Ensure that appropriate coordination is maintaineintaineintaineintaineintaineintaineintaineintaineis
the FUDS geographic district

4) Conduct technical reviews of work plans and repad repand repad repad repad repad repad repm
5) Perform other QA/QC functions, as required «d d wd o d vd «d e
6) Conduct oversight of contractor work efforts s s s s ts ts s t

7) Provide monthly status reports to the Program Nram Mram Mram Mram Mram Mram Mram M
be a consolidated report from the contractor thetor thetor thetor thetor thetor thetor thetor thet
activities)

8) Annually and as-needed, MM Design Centers wilers witers witers wilers wilers witers witers wil
costs for executing the SIs to both the Distrii Distris Distri Distric Distris Distric Distrs Distris
Manager

The Design Centers will manage the contracts and execute tecute tecute tecute tecute tecute tecute tecute te
200-3-1 and other applicable USACE guidance. Sls for profor profor profor profor profor profor profor profi
only conventional munitions will be allocated to the four Mfour Mfour Mfour Mfour Mfour Miour Mfour Mb
to location, following the boundaries associated witl witd with witd with with witd with
Management Agencies (IMA). Each MM Design Center wilter wilter wilter wilter wikter wilter wilter wilt

2.1.3.1 USACE, Baltimore MM Design Center

The U.S. Army Engineer District, Baltimore (CENAB) JAB) JAB) VAB) YAB) VAB) JAB) YAB) N
inspections located in the northeastern U.S. (following theng theng theng theng theng theng theng ther
IMA region.). The following states fall under Baltimoretimoretimoretimoretimoretimoretimoretimoret
conducting the SIs: Connecticut, Maine, Vermont, Delawarelawarelawarelawarelawarelawarelawarelawar
North Carolina, Kentucky, New Jersey, New Hampshireipshireipshireipshireipshireipshireipshireipshirer
Rhode Island, Virginia, Washington D.C., West Virginia. Thia. Thia. Thia. Thia. Thia. Thia. Thia. Tk
DC is Mr. Leland Reeser.

2.1.3.2 USACE, Omaha MM Design Center

The U.S. Army Engineer District, Omaha (CENWQ) MN)) MM) MM) MM) MM) MM) ML) MM
northwest and central U.S. (following the northwest IMA reMA reMA reMA reMA reMA reMA reMA re.
DC’s MMRP SI region inciudes the following states: ‘ates: ‘ates: ‘afes: ‘afes: ‘afes: ‘ates: ‘ates: ¥
Montana, Wyoming, Colorado, North Dakota, South louth outh louth louth louth louth louth &k
Minnesota, Indiana, Wisconsin, Illinois, Jowa, Missouri, souri, souri, souri, souri, souri, souri, souri, &
Omaha MM DC is Mr. Robert Zaruba.
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2.1.3.3 USACE, South Pacific Division Range Support Center

The U.S. Army Engineer Division (CESPD) Range Support Center (RSC) is responsible
for the inspections located in the southwestern U.S. (following the southwestern IMA
region boundaries). This includes the states of Arizona, California, New Mexico,
Nevada, Utah, New Mexico, Texas, Oklahoma, Arkansas, and Louisiana. The SPD
Range Support Center PM, located at the U.S. Army Engineer District, Albuquerque
(CESPA), is Ms. Monique Ostermann.

2.1.3.4 USACE, Huntsville MM Design Center

The U.S. Army Engineering Support Center-Huntsville (USAESCH) MM DC is
responsible for the southeastern U.S. and USACE Pacific Ocean Division (following the
southeast and Pacific IMA region boundaries). This includes the states of South Carolina,
Georgia, Florida, Alabama, Tennessee, Mississippi, Alaska, Hawaii, Pacific Island
Territories, and Puerto Rico. The Huntsville MM DC PM is Ms. Chris Cochrane.

2.1.3.5 USACE, Chemical Warfare Materiel Design Center

The USACE Chemical Warfare Materiel (CWM) DC, located in Huntsvilie, Alabama, is
responsible for all SIs suspected of having Chemical Warfare Materiel. This PSAP does
not address requirements related specifically to CWM. The CWM DC PM is Ms. Betina
Johnson.

2.1.4 FUDS Geographic Districts.

The FUDS Geographic Districts are responsible for providing overall project
management of the Sls, as the ultimate responsibility for the execution of DERP-related
FUDS work lies with the districts. As such, the Geographic District PMs are responsible
for the following activities, which will be closely coordinated with the Program Manager,
FUDS Geographic Divisions, and Contractors, as needed.

1) Annually, work with the Program Manager to identify projects on which to
conduct Sls for the current and budget years

2) Program funds for approved MM Sls in FUDSMIS; ensure that total costs,
including contract and in-house costs for both the geographic district and MM
Design Centers, are included in the FUDS annual work plan

3) Obtain rights of entry with property owners to conduct field work

4) Coordinate and communicate project planning activities with regulators and
other key stakeholders in accordance with the TPP process

5) Coordinate with regulators and other stakeholders for their reviews and
comments on SI work plans and reports
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2.2 Contractors.

Each USACE MM Design Center will utilize contracts to execute the majority of its
projects and tasks. TFor Fiscal Year 2005 (FYO05), Huntsville’s MMRP Indefinite
Delivery/Indefinite Quantity (IDIQ) contracts will be used. After award, the Task Orders
will be transferred to the appropriate MM DC for execution. For FY06, the FYQS task
orders will be modified to address additional sites for execution. For succeeding FYs,
other MMRP confractors may be used, provided the contracts contain the appropriate
requirements {o ensure work is done in accordance with USACE policy for ordnance
work. The Contractors’ team shall consist of members who have extensive experience in
conducting site inspections for MC and MEC.

2.2.1 Project Manager.

The Contractor’s Project Manager shall coordinate all efforts on this project including
contact with the USACE PM, fravel for the project team, and submission of all
deliverables.

2.2.2 Ordnance Expert Team.

The Contractor’s ordnance expert team will provide a technical expert to review ordnance
data and military use of the property. The team will also serve in a QC role, and will
consult with the project staff on specific ordnance issues.

2.2.3  Chemical Quality Control Officer

The Chemical Quality Control Officer shall ensure that all chemistry related objectives
including responsibilities for DQO definitions, sampling and analysis, project
requirements for data documentation and validation, and final project reports are attained.

2.2.4 Database/Technical Support Team.

The Contractor’s technical support team will report directly to its Project Manager. The
tearn will establish procedures to ensure all electronic deliverables are submitted in
accordance with approved protocols. As such, the technical team will perform quality
control reviews of data collection and prepared documents.

2.3 Subcontractor Laboratories.

The laboratories selected to perform analyses for samples collected at MMRP eligible
sites must be capable of providing complete environmental analytical services consistent
with US Environmental Protection Agency (USEPA) protocols, certified under the
National Environmental Laboratory Accreditation Program (NELAP), and verified by the
MM CX or the executing MM DC as compliant with the most current version of the
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3.0 PROGRAM SCOPE AND OBJECTIVES

The primary objective of the MMRP SI is to determine whether the FUDS project
warrants further response action pursuant to CERCLA and the National Contingency
Plan (NCP) or no Department of Defense action indicated (NDAI). The SI will collect
the minimum amount of information necessary to (i) eliminate from further consideration
those releases that pose no significant threat to public health or the environment; (ii)
determine the potential need for a time critical removal action; (iii) collect or develop
additional data, appropriate for Hazard Ranking System (HRS) scoring by USEPA; and
(iv) collect data, as appropriate, to characterize the release for effective and rapid
initiation of the remedial investigation and feasibility study (RI/FS). A secondary
objective of the MMRP SI is to collect the appropriate data to complete the Munitions
Response Site Prioritization Protocol (MRSPP).

The SI is conducted on individual projects on a FUDS property that are identified via the
Archive Search Report (ASR) or PA and documented in project summaries in the
property-level inventory project report (INPR). The SI is designed to confirm the
presence of MEC or MC contamination identified in the PA phase on ranges or other
Military Munitions Response (MMR) areas identified in the ASR or range inventory
efforts.  SIs will be conducted only on FUDS eligible projects and will address both
potential MEC and MC hazards. [f separate hazardous, toxic, or radioactive waste
(HTRW) concerns are observed during the S1, the project team will notify the FUDS
Geographic District for potential addition of an HTRW project.

3.1 Task Description

The MM DCs and their Contractors will execute site inspections in accordance with
CERCLA and NCP requirements for all MMRP properties. These site inspections will
include MEC and MC concurrently.

3.1.1 Munitions and Explosives of Concern

The goal of the SI for MEC is to find sufficient evidence that UXO or DMM is present or
not on the site. The conduct of this portion of the SI should be such that exclusion zone |
impacts, engineering control requirements, clearing and grubbing efforts, and MEC
disposal activities are minimized. In most cases, encountering just one MEC item will be
sufficient to determine that an RI/FS is necessary for a particular MMRP site. There is
no need during the ST work to determine all types of MEC present, MEC density, or the
exact limits of the problem. The level of effort for the MEC site inspection will be
determined for each MMRP site based on the following order preference:

1. No Site Visit required: There is already sufficient historical evidence that MEC is
present.
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Neither the Contractor’s PSAP Addendum nor the SS-SAP should be a stand-alone
document from this PSAP. The PSAP provides the majority of the QA/QC information,;
the Addendum should supplement this information with Contractor and Laboratory
specific information and the SS-SAP should supplement this information with amny
changes due to site-specific condition requirements.
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1.0 PROGRAM BACKGROUND

The US Army Corps of Engineers (USACE) has inventoried all of the known Formerly
Used Defense Sites (FUDS) with Munitions Constituents (MC) and Munitions and
Explosives of Concern (MEC), which include Unexploded Ordnance (UXQ), Discarded
Military Munitions (DMM), and MC at explosive concenirations, (referred to as sites
hence forth) to meet new reporting requirements and to support its management and
estimating activities. The inventory effort has identified FUDS properties that have a
potential for MEC and MC. The Preliminary Assessment (PA) phase for the FUDS
properties is almost complete, and the Site Inspection (SI) is the next phase in the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA)
process. This will complete the PA/SI requirement for Military Munitions Response
Program (MMRP) on FUDS properties. It is intended that the identified MMRP sites be
addressed via the CERCLA process. USACE executes the Defense Environmental

Restoration Program (DERP) at FUDS and thus, oversees the management of the MMRP
at FUDS.
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2.0 PROGRAM ORGANIZATION AND RESPONSIBILITIES

Roles and responsibilities for the FUDS MMRP SI Program are as defined below.
Program and project team members with corresponding addresses and telephone numbers
are provided below. Figure 1 displays the structure of the MMRP-SI team. General
organization and responsibilities of the executing Contractor and Subcontractor
Laboratories are also described below. Project-specific responsibilities (to include any
additional subcontractors) will be identified and discussed in detail in the PSAP
Addendum and/or the SS-SAP.

Organization Position Name & Address Phone
HQUSACE HQ-FUDS MMRP | Julie Kaiser (202) 761-5538
DoD- Environmental | SI Program CEMP-DE
Support Team Liaison 441 G St.NW

Washington, D.C. 20314
USACE, MMRP 51 Bradford McCowan {256) 895-1174
MM CX Program Manager | CEHNC-MM-CX

4280 University Square

Huntsville, AL 35807
USACE, FUDS MMRP SI Deborah Walker (256) 895-1796
MM CX MC Advisor CEHNC-MM-CX

4280 University Square

Huntsville, AL 35807 '
USACE, FUDS MMRP SI Michael Crain (402) 697-2657
HTRW CX MC Advisor CENWO-HX-G

12565 W. Center Road

Omaha, NE 68144
USACE, FUDS MMRP SI Leland Reeser (410) 962-2186

CENAB MM Design
Center

Regional Program
Manager

CENAB-EN-HN (Reeser)
10 South Howard Street
Room 10040D

Baltimore, MD 21201

USACE,
USAESCH MM
Design Center

FUDS MMRP S1
Regional Program
Manager

Chris Cochrane
CEHNC-OE-DC {Cochrane)
4820 University Square
Huntsville, AL 35807

(256) 895-1696

Chemical Warfare FUDS MMRP SI Betina Johnson (256) 895-1238
Materiel (CWM) CWM Program CEHNC-OE-CW
Design Center Manager 4820 University Square

Huntsville, AL 35807
USACE, FUDS MMRP SI Robert K Zaruba (402) 221-7659
CENWO MM Regional Program | CENWO-PM-HB {ZARUBA)

Design Center

Manager

106 South 15" Street
Omaha, NE 68102-1618
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USACE, FUDS MMRP SI Monique Ostermann (505) 342-3475
CESPD Range Regional Program | CESPA-EC-EG (Ostermatn)
Support Center Manager 4101 Jeff Plaza NE

Albuquerque, NM 87109

2.1 USACE.

USACE is the executing organization for the MMRP Site Inspections and is responsible
for ensuring each inspection is completed in accordance with ER 200-3-1 and other
USACE guidance documents. .

2.1.1 Headguarters, USACE.

Headquarters, USACE (HQUSACE) oversees the management and direction of all FUDS
activities, including MMRP SIs. The Chief of the DoD Environmental Support (FUDS)
Team at HQ (CEMP-DE) is Mr. Robert Lubbert, and the Team Leader for FUDS MMRP
activities is Mr. James Coppola. HQ is providing an SI Program Liaison (Ms. Julie
Kaiser) to conduct oversight and participate in overall management of the SI program, in
close coordination with the MM CX.

As FUDS program manager, HQUSACE is responsible for the following specific MMRP
SI activities:

1} Review and approve the Program Management Plan (PgMP) and all
subsequent programmatic documents

2) Track the PgMP and execution milestones

3) Report program and project information to Department of the Army (DA) and
the Office of the Secretary of Defense (OSD)

4) Take action to correct substantial underachievement, including reporting to
the Chief of the DoD Environmental Support Team immediately

5) Using the most recent Annual Report to Congress (ARC) dataset, develop the
baseline list of MMRP projects requiring an SI, including official parametric
cost estimate (using the Remedial Action Cost Engineering & Requirements
(RACER) 2005 system)

6) Develop an executive summary of actions required for each project with
significantly different scopes of work; ensure scopes correspond with those
developed for 2005 SI estimates using RACER 2005

7) With SI Cost-to-Completes (CTCs) as a baseline, generate proposed funding
for the MMRP SIs to present to DA and OSD in FY06-10 to complete all SIs

8) Ensure funding is distributed to appropriate organizations

9) Ensure FUDS Management Information System (FUDSMIS) accurately
reflects completion of Sls
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2.1.2  Military Munitions Center of Expertise.

HQUSACE has delegated responsibility for centralized management of the MMRP SI
program to the MM CX in Huntsville, Alabama. The Program Manager (Mr. Bradford
McCowan) will work with the HQ Program Liaison to provide overall oversight and
guidance for all work performed. The Program Manager will coordinate SI execution
activities with the FUDS Geographic Districts and MM Design Centers.

The Program Manager is responsible for the following specific activities:
1) Finalize the PgMP and develop the PSAP

2) Coordinate closely with HQUSACE, MM Design Centers, FUDS geographic
Divisions and Districts, and the Contractors, as needed, to ensure high-quality
project-specific documents and field work, consistent with program objectives
and the generic Statement of Work (SOW) and project plans

3) Work with the FUDS Geographic District Project Managers to schedule and
assign projects to the appropriate MM Design Center for execution

4) Using the baseline established by HQ under 2.1.1. 5) and 6) above, develop an
SI execution plan for FY06 through FY'10 that includes a prioritized execution
list of projects based on program objectives, safety, health, or ecological risk,
and available funding; include estimated costs for each SI

5) Annually, for the current year FUDS work plan, coordinate with Divisions
and Districts to develop a list of projects to undergo Sls

6) Notify Divisions and Districts of the annual list of SI projects with an estimate
for the contract effort to perform each SI; provide list to the MM Design
Centers and request estimated in-house costs for each project

7} Provide instructions to the Divisions when transfer of (or authorization to use)
funds is required

8) Provide upward reporting to HQUSACE of all SI activities

9) Within 90 days of end of current year, provide report of funds programmed
vs. funds obligated and reconcile against total annual program budget amounts

2.1.3  Military Munitions Design Cenfers.

The MM Design Centers will provide the Regional Program Managers, Project Managers
(PMs), and other members of their Product Delivery Teams (PDTs) as documented in
their Project Management Plans (PMPs) for execution of specific SIs. Each MM Design
Center will utilize USACE assets (i.e., local districts and the appropriate coniractors) to
perform the research and fieldwork required. The PM for the Design Center is
responsible for the following SI activities, which will be closely coordinated with the SI
Program Manager, Geographic District PMs, Geographic Divisions, and Contractors, as
needed: '
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1) Successful completion of all specific elements of the project-specific task
order

2) Timely submission of the completed SI deliverables within the agreed
schedule and allocated budget

3) Ensure that appropriate coordination is maintained between the contractor and
the FUDS geographic district

4) Conduct technical reviews of work plans and reports
5) Perform other QA/QC functions, as required
6) Conduct oversight of contractor work efforts

7) Provide monthly status reports to the Program Manager on each Sl (this can
be a consolidated report from the contractor that includes the design center
activities)

8) Annually and as-needed, MM Design Centers will provide estimated in-house
costs for executing the SIs to both the District PM and the SI Program
Manager

The Design Centers will manage the contracts and execute the SI in accordance with ER
200-3-1 and other applicable USACE guidance. Sls for projects suspected of containing
only conventional munitions will be allocated to the four MM Design Centers according
to location, following the boundaries associated with the Army’s Installation
Management Agencies (IMA). Each MM Design Center will be allocated Sls as follows.

2.1.3.1 USACE, Baltimore MM Design Center

The U.S. Army Engineer District, Baltimore (CENAB) MM DC is responsible for
inspections located in the northeastern U.S. (following the boundaries of the northeast
IMA region.). The following states fall under Baltimore’s area of responsibility for
conducting the Sls: Connecticut, Maine, Vermont, Delaware, Massachusetts, Maryland,
North Carolina, Kentucky, New Jersey, New Hampshire, New York, Pennsylvania,
Rhode Island, Virginia, Washington D.C., West Virginia. The PM for the Baltimore MM
DC is Mr. Leland Reeser.

2.1.3.2 USACE, Omaha MM Design Center

The U.S. Army Engineer District, Omaha (CENWO) MM DC is responsible for. the
northwest and central U.S. (following the northwest IMA region boundaries). This MM
DC’s MMRP SI region includes the following states: Washington, Oregon, Idaho,
Montana, Wyoming, Colorado, North Dakota, South Dakota, Nebraska, Kansas,
Minnesota, Indiana, Wisconsin, Illinois, Iowa, Missouri, and Ohio. The PM for the
Omaha MM DC is Mr. Robert Zaruba.
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2.1.3.3 USACE, South Pacific Division Range Support Center

The U.S. Army Engineer Division (CESPD) Range Support Center (RSC) is responsible
for the inspections located in the southwestern U.S. (following the southwestern IMA
region boundaries). This includes the states of Arizona, California, New Mexico,
Nevada, Utah, New Mexico, Texas, Oklahoma, Arkansas, and Louisiana. The SPD
Range Support Center PM, located at the U.S. Army Engineer District, Albuquerque
(CESPA), is Ms. Monique Ostermann. '

2.1.3.4 USACE, Huntsville MM Design Center

The U.S. Army Engineering Support Center-Huntsville (USAESCH) MM DC is
responsible for the southeastern U.S. and USACE Pacific Ocean Division (following the
southeast and Pacific IMA region boundaries). This includes the states of South Carolina,
Georgia, Florida, Alabama, Tennessee, Mississippt, Alaska, Hawaii, Pacific Island
Territories, and Puerto Rico. The Huntsville MM DC PM is Ms. Chris Cochrane.

2.1.3.5 USACE, Chemical Warfare Materiel Design Center

The USACE Chemical Warfare Materiel (CWM) DC, located in Huntsville, Alabama, is
responsible for all SIs suspected of having Chemical Warfare Materiel. This PSAP does
not address requirements related specifically to CWM. The CWM DC PM is Ms. Betina
Johnson.

2.1.4 FUDS Geographic Districts.

The FUDS Geographic Districts are responsible for providing overall project
management of the SIs, as the ultimate responsibility for the execution of DERP-related
FUDS work lies with the districts. As such, the Geographic District PMs are responsible
for the following activities, which will be closely coordinated with the Program Manager,
FUDS Geographic Divisions, and Contractors, as needed.

1) Annually, work with the Program Manager to ideniify projects on which to
conduct Sls for the current and budget years

2) Program funds for approved MM Sls in FUDSMIS; ensure that total costs,
including contract and in-house costs for both the geographic district and MM
Design Centers, are included in the FUDS annual work plan

3} Obtain rights of entry with property owners to conduct field work

4) Coordinate and communicate project planning activities with regulators and
other key stakeholders in accordance with the TPP process

5) Coordinate with regulators and other stakeholders for their reviews and
comments on SI work plans and reports
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6) Hold public meetings and conduct other community involvement activities, as
needed

7) Establish and maintain a permanent project record and information repository,
as needed

8) Review and comment on the project-specific SI work plans and SI reports

9) Work closely with the MM Design Center to monitor planning and execution
of the SI field work

2.1.5  Geographic Divisions.

The Geographic Division FUDS Program Manager will be available to assist in
coordination among Corps Districts within the Division, MM Design Centers, and the
MM CX. The Division will assist the Districts in coordinating with the Program Manager
to annually identify and scope specific SI projects and ensuring the correct funds are
programmed for the project SI phase in FUDSMIS.

2.1.6 MC Advisors.

Both the HTRW and MM CXs have provided one individual to act as MC Advisors on
the FUDS MMRP SI PDT (Michael Crain, Hazardous, Toxic, and Radioactive Waste
Center of Expertise (HTRW CX) and Deborah Walker, MM CX). These advisors
developed the PSAP and will ensure that project-specific objectives for evaluating MC in
accordance with Data Quality Objectives (DQOs) are accounted for during Technical
Project Planning {TPP) and work plan development. These PDT members also will
ensure that adequate QA/QC reviews of the sample analytical results are conducted.

2.1.7 Independent Technical Review Team.

The Independent Technical Review (ITR) team is responsible for reviewing the
contractor’s work to ensure performance of the Performance Work Statement (PWS).
This team will develop the necessary procedures, control checks, and process
correction/improvement actions needed to ensure that the ST data is collected, processed,
and prepared in the most accurate and timely process possible. The MM CX will
designate an ITR team point of contact (POC) who will coordinate QA/QC activities
between the design centers and the ITR team, in accordance with ER 200-3-1. The ITR
team will consist of a pool of individuals from a variety of disciplines (e.g., geologists,
chemists, etc.), and individual teams will be formed from this pool. ITR reviews do not
relieve the Districts, Design Centers, and Divisions from performing their normal and
required QA/QC roles.
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2.2 Contractors.

Each USACE MM Design Center will utilize contracts to execute the majority of its
projects and tasks. For Fiscal Year 2005 (FY05), Huntsville’s MMRP Indefinite
Delivery/Indefinite Quantity (IDIQ) contracts will be used. After award, the Task Orders
will be transferred to the appropriate MM DC for execution. For FY06, the FYO0S task
orders will be modified to address additional sites for execution. For succeeding FYs,
other MMRP contractors may be used, provided the contracts contain the appropriate
requirements to ensure work is done in accordance with USACE policy for ordnance
work. The Contractors® team shall consist of members who have extensive experience in
conducting site inspections for MC and MEC.

2.2.1 Project Manager.

The Contractor’s Project Manager shall coordinate all efforts on this project including
contact with the USACE PM, travel for the project team, and submission of all
deliverables.

2.2.2 Ordnance Expert Team.

The Contractor’s ordnance expert team will provide a technical expert to review ordnance
data and military use of the property. The team will also serve in a QC role, and will
consult with the project staff on specific ordnance issues.

2.2.3  Chemical Quality Control Officer

The Chemical Quality Control Officer shall ensure that all chemistry related objectives
including responsibilities for DQO definitions, sampling and analysis, project
requirements for data documentation and validation, and final project reports are attained.

2.2.4 Database/Technical Support Team.

The Contractor’s technical support team will report directly to its Project Manager. The
team will establish procedures to ensure all electronic deliverables are submitted in
accordance with approved profocols. As such, the technical team will perform quality
controf reviews of data collection and prepared documents.

2.3 Subcontractor Laboratories.

The laboratories selected to perform analyses for samples collected at MMRP eligible
sites must be capable of providing complete environmental analytical services consistent
with US Environmental Protection Agency (USEPA) protocols, certified under the
National Environmental Laboratory Accreditation Program (NELAP), and verified by the
MM CX or the executing MM DC as compliant with the most current version of the
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Department of Defense Quality Systems Manual (DoD QSM). Prior to execution, each
contractor must submit detailed information regarding the laboratory personnel, facilities
and procedures for any laboratory they plan to use for this program,
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3.0 PROGRAM SCOPE AND OBJECTIVES

The primary objective of the MMRP SI is to determine whether the FUDS project
warrants further response action pursuant to CERCLA and the National Contingency
Plan (NCP) or no Department of Defense action indicated (NDAI). The SI will collect
the minimum amount of information necessary to (i) eliminate from further consideration
those releases that pose no significant threat to public health or the environment; (ii)
determine the potential need for a time critical removal action; (iti) collect or develop
additional data, appropriate for Hazard Ranking System (HRS) scoring by USEPA; and
(iv) collect data, as appropriate, to characterize the release for effective and rapid
initiation of the remedial investigation and feasibility study (RI/FS). A secondary
objective of the MMRP SI is to collect the appropriate data to complete the Munitions
Response Site Prioritization Protocol (MRSPP).

The SI is conducted on individual projects on a FUDS property that are identified via the
Archive Search Report (ASR) or PA and documented in project summaries in the
property-level inventory project report (INPR). The SI is designed to confirm the
presence of MEC or MC contamination identified in the PA phase on ranges or other
Military Munitions Response (MMR) areas identified in the ASR or range inventory
efforts. SIs will be conducted only on FUDS eligible projects and will address both
potential MEC and MC hazards. If separate hazardous, toxic, or radioactive waste
(HTRW) concerns are observed during the SI, the project team will notify the FUDS
Geographic District for potential addition of an HTRW project.

3.1 Task Description

The MM DCs and their Contractors will execute site inspections in accordance with
CERCLA and NCP requirements for all MMRP properties. These site inspections will
include MEC and MC concurrently.

3.L.1 Munitions and Explosives of Concern

The goal of the SI for MEC is to find sufficient evidence that UXO or DMM is present or
not on the site. The conduct of this portion of the SI should be such that exclusion zone
impacts, engineering control requirements, clearing and grubbing efforts, and MEC
disposal activities are minimized. In most cases, encountering just one MEC item will be
sufficient to determine that an RI/FS is necessary for a particular MMRP site. There is
no need during the SI work to determine all types of MEC present, MEC density, or the
exact limits of the problem. The level of effort for the MEC site inspection wiil be
determined for each MMRP site based on the following order preference:

1. No Site Visit required: There is already sufficient historical evidence that MEC is
present.
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2. Surface Inspection only: MEC items are clearly visible on the ground surface,

3. Magnetometer assisted Surface Sweep: MEC items are located on the surface or
under vegetative cover.

4. Digital Geophysical Mapping (DGM) with no prove-out and only limited grid,
transect, or path survey.

5. DGM with prove-out and only limited grid, transect, or path survey.
3.1.2 Munitions Constituents

The goal of the SI for MC is to find sufficient evidence that contamination is present or
absent on the site. The conduct of this portion of the SI should utilize anomaly avoidance
techniques. Sampling and analysis should primarily be for explosives and Target Analyie
List (TAL) metals. For some sites, white phosphorus, perchlorate, chemical agents, or
other MC may be potential contaminants of concern, as well. Testing for other
contaminants is generally not recommended, but may be necessary. The total number of
samples should be kept to a minimum and approved field screening/testing methods
should be used to the maximum extent practical. In most cases, contamination findings
that exceed federal or state Maximum Contaminant Levels (MCLs), Preliminary
Remediation Goals (PRGs), or Risk Based Concentrations (RBCs) (based on current land
use}), or background levels (based on previous studies) will be sufficient to determine that
an RI/FS is necessary for a particular MMRP site. There is no need during the SI work to
determine the nature and extent of all contaminants or to develop sufficient information
for a baseline risk assessment. The level of effort for the MC SI will be determined for
each MMRP site based on the foliowing order of preference:

1. Surface soil samples: composite samples at firing points, impact areas, low order
detonations, or OB/OD areas, or where contamination is most expected.

2. Sediment samples: composite samples in accumulation or high runoff areas.

3. Surface water samples: only in surface water bodies in close proximity to area
where contamination is most expected.

4. Groundwater samples: use existing monitoring or water supply wells to maximum
extent practical.

5. Surface soil or sediment samples: discrete samples in areas of very high concern.

6. Groundwater samples: install only the minimum number of new wells (1
upgradient, 2 downgradient)
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7. Subsurface soil samples: discrete samples only from new well borings or areas of
very high concern.

8. Surface water samples: only in impoundment areas where high levels of
explosives could accumulate.

9. Background samples: for TAL metals in any matrix sampled, only if no previous
studies exist for the installation.

3.2 Screening Criteria

Screening criteria will vary by property. For SI purposes, MC results will be compared
to applicable screening standards (such as federal or state MCLs, EPA Region PRGs or
RBCs (based on current land use), etc.) and to background (if applicable). Potentially
applicable MC screening levels are provided in Table 1.

3.3 Project Schedule

All MMRP SIs must be completed by 2010. The current programmatic schedule is

available in the MMRP SI Program Management Plan. Schedules for individual Sis will
be provided in the site-specific documentation.
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4.0 NONMEASUREMENT DATA ACQUISITION

Nonmeasurement data acquisition will be required for each project. The data anticipated
to be required includes:

Climate,

Geology and soils,
Hydrogeology,

Local relevant habitats, and

Threatened and endangered species.

This data may be available in a property PA. Each contractor must address how their
firm intends to collect this data in their Programmatic Work Plan or PSAP Addendum.
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5.0 FIELD ACTIVITIES

The purpose for field activities is to discern the presence or absence of MEC and MC.
MC sampling activities should be focused on firing points, suspect/confirmed bomb
impact areas (including craters), locations of low-order detonations, and open burn/open
detonation (OB/OD) locations. Field activities are described below for each major
activity. Information about field QA/QC sample requirements and decontamination
follows the activities descriptions. Prior to conducting any field activities, anomaly
avoidance measures will be taken. Procedures for these measures should be described in

the Contractor’s Programmatic Work Plan and site-specific plans in compliance with EP
75-1-2.

5.1 Surface Soil and Sediment

This section provides general procedures for surface soil and sediment sampling.
Sampling representativeness should be maximized by collection of composite samples
unless regulatory agencies refuse to accept composite sample data. PSAP Addenda
and/or SS-SAPs must specify compositing scheme.

5.1.1 Scope and Purpose

The objective is to ensure a representative soil or sediment sample is collected at each
designated sampling location to accurately determine presence or absence of MC.

5.1.2 Sampling Surface Soil and Dry Sediments

Surface soil and dry sediment samples will be collected from 0 to 2 inches unless an
alternate depth is determined during TPP. If an alternate depth is required, it must be
documented in the SS-SAP. Surface soil and dry sediment samples will be collected
using either a spoon (0-2") or a hand auger (for depths greater than 2”) unless otherwise
specified in the SS-SAP. Listed below is the process for collecting soil samples:

1. A new pair of clean disposable latex or nitrile gloves will be donned at each
sampling location.

2. Prepare the sampling location by removing all vegetation, roots, etc., from the
sampling point.

3. Depending upon desired sampling interval, either spoon off the sample or advance
a decontaminated hand auger to the desired sampling depth below ground surface.

4. For surface samples at greater than 2” depths, remove the hand auger from the
boring and use a decontaminated stainless steel spoon to remove the sample from
the auger boring.
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5. Place the sample into a decontaminated bowl (stainless steel or Pyrex®).

6. Once enough sample has been collected, homogenize the sample thoroughly,
using at a_ minimum the quartering method below. When the sample has been
completely mixed, fill the sample containers in reverse order according to
volatility.

7. After the sample bottles are filled, the caps will be placed on the bottles and the
bottles will be packaged for shipment as specified in Section 6.0.

8. QA/QC samples will be collected as specified in Section 5.6.

9. Backfill the boring with the soil removed from the hole and return the site to its
original condition to the extent possible.

The cut and quartering technique is as follows:

The sample will be thoroughly mixed in a bowl, and divided into quarters. A portion of
the soil will be gathered from two of the quartered sections. This process will be repeated
until the amount of soil needed to completely fill the sample containers has been
obtained. It is very important that the soil samples be mixed as thoroughly as possible to
ensure that the sample is representative of the interval sampled.

If a more stringent mixing technique is planned, contractors should document it in their
PSAP Addendum.

5.1.3 Sampling Wet Sediments

The sediment samples should be collected from background or furthest from the source
locations first, to minimize the possibility of cross-contamination. Thereafter, the most
downstream sediment samples will be collected followed by the next upstream samples.
If surface water samples are to be taken at the same location, they should be collected
before the sediment samples. The addition of organic matter into the sediment samples
should be avoided. The process for collecting sediment samples is as follows:

I. A new pair of clean disposable latex or nitrile gloves will be donned at each
sampling location.

2. In shallow streams and ditches that allow wading, sediment samples will be
collected by using a decontaminated stainless steel spoon or scoop. In areas where
wading is not possible, a hand auger or scoop attached to a pole may be needed to
collect sediment samples.
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6.

514

While facing upstream, collect the sample by scooping along the bottom of the
surface water body. Remove excess water and place the sediment sample into a
decontaminated stainless steel bowl.

After a sufficient sample volume has been collected into the stainless steel bowl,
the sample will be homogenized using the quartering method and then placed into
the appropriate sample bottle.

. After the sample bottle is filled, the cap will be placed on the bottle and the bottie

will be packaged for shipment as specified in Section 6.0.
QA/QC samples will be collected as specified in Section 5.6.

Records

Soil and sediment sampling records will be kept in the field logbook. The information to
be recorded will include the general requirements presented in Section 6. The following
records will also be reported:

i.

2.

6.

Name and location {including sampie interval) of the soil sample and boring.
Depth to top of sample and soil description when applicable.

Type of equipment used during the soil sampling/boring.

Sample location.

Sample location conditions (distressed vegetation, presence of MEC or visible
MC, water flow, suspended matter, accessibility, presence of organic matter, etc.)

For wet sediment samples, a description of how to get to sample point location.

5.2 Subsurface Soil

This section provides procedures for subsurface soil sampling with standard hollow-stem
auger drilling rig or similar device.

5.2.1

Scope and Purpose

The objective is to ensure a representative subsurface soil sample is collected at each
designated sampling location to accurately determine presence or absence of MC.

5.2.2

Subsurface Soil Sampling With Standard Hollow-Stem Auger Drilling Rig
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A stainless steel split spoon sampler will be used to collect subsurface soil samples in
borings using a drilling rig, using the following procedure:

1.

5.2.3

Determine and clear (for utilities) the boring location through the depot and the
local underground facilities locating service. Surface materials such as vegetation
may be removed from the boring location.

A minimum 2.5 inside diameter hollow stem auger will be used to advance the
borehole to the desired subsurface depth.

Once the desired sampling depth has been reached, a decontaminated split spoon
sampler will be used to retrieve the subsurface soil sample.

A new pair of clean disposable latex or nitrile gloves will be donned at each
sampling location.

The split spoon sampler will be brought to the surface, and opened for sample
collection and lithological description.

Place the sample aliquot in a decontaminated stainless steel bowl, homogenized
using at a minimum the quartering method (see Section 5.1.2), and then fill the

remaining sample containers in order of reverse volatility.

Once the samples have been collected, they will be packaged as specified in
Section 6.0.

QA/QC samples will be collected as specified in Section 5.6.

Backfill the boring with the soil removed from the hole, place bentonite on the top
of the backfilled hele, and restore the boring location to its original condition,

Records

Standard drilling rig records and soil sampling records will be kept in the field logbook.
Boring log and well construction forms are provided in Appendix B. The information
recorded will include the general requirements presented in Section 6.0, and the
following:

1.

2.

3.

Name and location of the boring.
Date and time that the boring/sampling was conducted.

Depth to top of sample and sample collection interval.
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4. Names of the persons on-site and of the company conducting the borings.
5. Lithological description of subsurface soils for each boring location.
6. Length of split spoon sampler and amount of recovered sample.

5.3 Groundwater

This section provides procedures for groundwater sampling with a Geoprobe™ or similar
device, from monitoring wells, and from water supply wells.

5.3.1 Scope and Purpose

The objective is to ensure a representative groundwater sample is collected at each
designated sampling location to accurately determine presence or absence of MC.

5.3.2 Sampling Groundwater using a Geoprobe™

The procedure to be used when advancing Geoprobe™ borings and extracting
groundwater samples is as follows:

1. Prior to advancing the Geoprobe™, underground utilities in the area will be
identified.

2. A new pair of clean disposable latex or nitrile gloves will be donned at each
sampling location.

3. The Geoprobe™ borings will be advanced to just below the water table.
4. The outer sleeve will be retracted exposing the inner stainless steel screen.

5. Sample will be obtained using a peristaltic pump, tubing and check ball system, or
a mini bailer.

6. In areas with low groundwater yield, a temporary piezometer constructed from
pre-cleaned schedule 40 polyvinyl chloride (PVC) (17 diameter) will be placed in
the Geoprobe borehole after the downhole tools have been removed.

7. If the boring yields sufficient water to allow for sample collection completion

within one hour, a peristaltic pump, tubing and check ball system, or a mini bailer
will be used for sample collection per Section 5.3.3.
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10.

1.

12.

13.

5.3.3

Groundwater will be removed under low-flow conditions to minimize turbidity
when filling pre-cleaned, pre-preserved, pre-labeled sample bottles, in order of
reverse volatility.

If samples for metals analysis contain excessive silt, the samples may be allowed
to settle. The less turbid sample will be decanted and sent to the laboratory for
analysis.

After the sample bottle is filled, the cap will be placed on the bottle and the bottle
will be packaged for shipment as specified in Section 6.0.

QA/QC samples will be collected as specified in Section 5.6.

Conductivity, pH, turbidity, and temperature will be measured after sample
collection. The measurements will be recorded in the field logbook.

Once the sample collection process has been completed, the temporary casing will
be removed and the borehole will be backfilled with soil removed from the hole.
If the hole is not completely backfilled to ground surface with the soil removed
from the hole, bentonite chips may be used to backfill the remaining space.

Sampling Groundwater from Monitoring Wells

Prior to the collection of groundwater samples, the monitoring wells will be purged to
remove the stagnant water which is not representative of aquifer conditions. Purge water
disposal will be addressed in the SS-SAP. A new pair of clean disposable Jatex or nitrile
gloves will be donned at each sample location.

The procedures for monitoring well purging and sampling are as follows:

l.

2.

Place plastic around wellhead.
Unlock protective casing and remove well cap.

Immediately (after well cap removal) take an organic vapor reading down the well
casing using a photoionization detector and record reading in the field logbook.

Measure water level distance from top of casing and sound the total depth. Record
in logbook. Check tip of water level indicator for silt or product residue (if either
are observed, note in logbook). If free product is suspected, check well first with
an appropriate interface probe.

a. Lower decontaminated water level indicator into monitoring well until
indicator sounds and light is tlluminated.
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10.

b. Confirm that the water surface has been contacted by repeatedly raising
and lowering the indicator at least three times to ensure a consistent
sounding level has been reached. :

c. Measure and record depth (nearest 0.01 feet) to the water surface from the
top of casing in field logbook.

d. Lower the indicator to the well bottom and record the total depth.
e. Retrieve and decontaminate water level indicator.

Calculate volume to remove for purging.

Lower decontaminated purging device into well.

Begin to remove wﬁter from the well near the bottom.

Observe and record: odor, color, clarity, turbidity and general water condition in
logbook. Also record changes in the physical condition of the monitoring wells
that could affect the well integrity.

Temperature, pH, turbidity, and specific conductivity of the groundwater will be
measured and recorded periodically during well purging. To ensure that
equilibrium has been established, three consecutive readings will be recorded
where one casing volume is pumped between each reading. The sample may be
collected after the water has cleared sufficiently and the temperature, turbidity,
pH, and conductivity have stabilized. Stabilization is defined as follows:
temperature * 1 degree Celsius (°C), turbidity £ 10%, pH + 0.1 S.U., and
conductivity £ 10 micromhos/square centimeter (pmhosﬁcmz). The goal for
turbidity measurements is 50 Nephelometric Turbidity Units (NTU) or less. If this
cannot be achieved, and the turbidity has stabilized, the Coniractor’s project
manager and MM DC will be contacted to discuss selection of appropriate
actions.

At least 3 to 5 well volumes should be removed for purging to be considered
complete. Wells with little or no recharge will be purged to near dryness. If a
pump is used for well purging, it will be brought to the water surface prior to
completion of purging activities to ensure complete removal of stagnant water.

Groundwater sample collection from a monitoring wetl will continue as follows:

1.

Establish that the well has properly recharged (80% of static water level has
recovered). Typicaily, no more than 16 hours shouid lapse between purge
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5.3.4

completion and sample collection, unless the method specified in Item 8 (below)
is used.

Carefully lower a decontaminated Teflon™ bailer (with a fresh nylon line
attached for each well) down the moenitoring well. Disposable Tefion™ bailers
may also be used.

Continue to lower the sample collection device to the desired sampling depth.

Raise the bailer and carefully fill pre-cleaned, pre-preserved, and pre-labeled
sample bottles in order of reverse volatility.

After the sample bottle is filled, the cap will be placed on the bottle and the bottle
will be packaged for shipment as specified in Section 6.0.

QA;’QC samples will be collected as specified in Section 5.6.

Conductivity, pH, turbidity, and temperature, will be measured after sample
collection. The measurements will be recorded in the field logbook.

If the 50 NTU goal for turbidity is not met, and the turbidity has stabilized as
defined above, a quiescent sampling procedure may be employed (assuming
concurrence by USACE and the regulatory agency). In this method, the well is
purged as described, and then allowed to sit overnight. The next day, the bailer
will be slowly lowered into the top of the water column, and extracted without
causing undo agitation of the water column in the well. The metals aliquot will be
collected in this manner first, followed by the remaining parameters.

Sampling Groundwater from Water Supply Wells

Water supply wells that need to be sampled for constituents of concern, and are equipped
with an operable pump, will also be purged of stagnant water. To do so, the total depth
and diameter of the well should be known or accurately estimated, and it must be
determined whether or not a storage tank exits. If a storage tank is present and is located
before the sample port location, it must also be purged of stagnant water.

The procedures used for water supply well purging are as follows:

1.

2.

Locate a sample port or discharge location.

Determine volume to be removed based on total depth and diameter of the well
and the storage capacity of the storage tank if it exists.

Activate the submersible pump in the well.
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4. Begin to remove water from the well, and continue until it has been determined
that the stagnant water has been removed based on discharge rate and well
construction.

5. Observe and record: odor, color, clarity, turbidity and general water condition in
logbook. Also record observed construction of the water supply well.

6. Temperature, pH, turbidity, and specific conductivity of the groundwater will be
measured and recorded periodically during water supply purging. To ensure that
equilibrium has been established, three consecutive readings will be recorded at
five-minute intervals. The sample may be collected after the water has cleared
sufficiently and the temperature, turbidity, pH, and conductivity have stabilized.
Stabilization is defined as follows: temperature * 1°C, turbidity + 10%, pH + 0.1
S.U., and conductivity + 10 pmhos/cm®. If welil construction information is not
available, then the recommended purge time is 15 minutes for a high volume
pump.

Groundwater sample collection from a water supply well will be as follows:

1. Purge the well as described previously.

2. At the sampling port carefully fill pre-cleaned, pre-preserved, and pre-labeled
sample bottles in order of reverse volatility.

3. After the sample bottle is filled, the cap will be placed on the bottle and the bottle
will be packaged for shipment as specified in Section 6.0.

4. QA/QC samples will be collected as specified in Section 5.6.

5. Conductivity, pH, turbidity, and temperature will be measured after sample
collection. The measurements will be recorded in the field logbook.

3.3.5 Monitoring Wells Using Low-Flow Method (and for Field-Filtered Samples)

Monitoring wells which contain excess silt and have a low yield will be purged using the
low-fiow method. This method of purging and well sampling will be used to minimize
the volume of purge water removed from the well and to reduce the turbidity in the
groundwater samples collected. The pumping device selected shouid operate at variable

speeds to reduce aquifer stress and agitation.

The procedures used for purging a well using the low-flow method are as follows:

1. Place plastic around wellhead.
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2. Unlock protective casing and remove well cap.

3. Immediately after well cap removal, take an organic vapor reading down the well
casing using a photoionization detector and record reading in the field logbook.

4. Measure water level distance from top of casing and sound the total depth as
detailed below. Record in loghook. Check tip of water level indicator for silt or
product residue (if either are observed note in logbook).

a. Lower decontaminated water level indicator into monitoring well until
indicator sounds and light is illuminated.

b. Confirm that the water surface has been contacted by repeatedly raising
and lowering the indicator at least three times to ensure a consistent
sounding level has been reached.

¢. Measure and record depth (nearest 0.01 feet) to the water surface from the
top of casing in field logbook.

d. Lower the indicator to the well bottom and record the total depth.
e. Retrieve and decontaminate water level indicator.
5. Calculate volume to remove for purging.

6. Lower decontaminated low-flow purging device into well within the screened
arca of the well producing the highest flow rate. Begin pumping and measure the
groundwater elevation to ensure that the aquifer is not being stressed. If
significant draw down occurs, reduce the pumping rate. Flow rates should be 100
milliliters per minute or less.

7. Observe and record: odor, color, clarity, turbidity and general water condition in
logbook. Also record changes in the physical condition of the monitoring wells
that could affect the well integrity.

8. Temperature, pH, turbidity, and specific conductivity of the groundwater quality
will be measured and recorded periodically during well purging. The sample may
be collected after the water has cleared sufficiently, water quality indicators have
stabilized after 3 successive measurements, and at least one well volume has been
removed. Stabilization is defined as follows: temperature + 1°C, turbidity £ 10%,
pH £ 0.1 S.U., and conductivity + 10 umhos/cm®. The goal for turbidity is 50
NTUs.
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After the monitoring well is purged, do not turn off the pump or remove it from the well.
Groundwater sample collection using the low-flow method is as follows:

1.

2.

8.

5.3.6

Purge the monitoring well as described previously.

Use the pumping device already in place to collect the samples where turbidity
can influence the analytical results (such as metals). Flow rate will be 100
milliliters per minute or less. If field filtering is required, an in-line 45-micron
filter will be inserted into the sample intake line.

If a peristaltic pump/ vacuum jug assembly or stainless steel and bladder pump
were used for purging, continue to collect the remaining samples using these
devices. Flow rate will be 100 ml/minute or less.

If neither of the devices listed above were used, carefully remove the pump from
the well and use a bailer to collect the remaining groundwater samples,

. After the sample bottle is filled, the cap will be placed on the bottle and the bottle

will be packaged for shipment as specified in Section 6.0.
QA/QC samples will be collected as specified in Section 5.6.

Conductivity, pH, turbidity, and temperature will be measured after sample
collection.

The measurements will be recorded in the field logbook.

Records

Groundwater sampling records will be recorded in the field logbook. The information
recorded will include the general requirements presented in Section 6.0

The following records will be reported for all groundwater sampling:

1.

2.

Observations of groundwater condition (see above).

Field measurements.

The following records will also be reported for Geoprobe™ sampling:

l.

2.

Name and location of the Geoprobe™ sample and boring,

Date and time that the Geoprobe™ boring/sampling was conducted.
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3. Depth of sample.

4. Name of the persons overseeing and company conducting the Geoprobe™
borings.

5. Type of equipment used during the Geoprobe™ boring and during construction of
the temporary piezometers, as well as soil description when applicablie.

6. Type of equipment used during sampling, number and type of containers used for
sampling purposes, and analyses to be conducted.

5.4 Surface Water

This section provides the procedures for collecting surface water samples.
5.4.1 Purpose

The objective is to ensure a representative surface water sample that is collected in such a
manner as to minimize the introduction of sediments into the sample is collected at each
designated sampling location to accurately determine presence or absence of MC.

5.4.2 Sampling Surface Water

The surface water sample collection location should be deep enough so the sample bottles
can be completely submerged (if possible), in an area with minimal flow or surface
disturbance, and free of suspended material. Downstream samples will be collected first
and disturbances during wading should be avoided. At locations where both surface water
and sediments will be collected, the surface water samples should be collected before
sediment samples. The process for collecting surface water samples is as follows:

I. A new pair of clean disposable latex or nitrile gloves will be donned at each
sampling location.

2. Facing upstream, submerge pre-labeled sample bottles in the upright position to
prevent the loss of preservative into the water. Sediment should not be disturbed
during the collection of surface water samples.

3. Allow sample bottle to fill and use bottle cap if necessary to fill the bottle
completely. If samples cannot be collected directly inte the sample bottle, a
decontaminated sample collection device made of glass, stainless steel, or
Teflon® may be used.

4. After the sample bottle is filled, the cap will be placed on the bottle and the bottle
will be packaged for shipment as specified in Section 6.0,
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5. Conductivity, pH, turbidity, and temperature, will be measured after sample
collection. The measurements will be recorded in the field logbook.

6. QA/QC samples will be collected as specified in Section 5.6.

7. If filtered samples are required, a Grundfos or equivalent pump will be used to
- pull the sample through an in-line 45-micron filter, The sample will be drawn
directly from the surface water body, or from a sample aliquot collected into a
laboratory-supplied, preservative-free sample bottie. The sample will be
discharged from the filter line outlet directly into laboratory-supplied pre-
preserved sample bottles. Alternate methods, if used, will be described in the SS-
SAP. :

5.4.3 Records

Surface water sampling records will be kept in the field logbook. The information to be
recorded will include the general requirements presented in Section 6.0. The following
records will also be reported:

1. Sample location conditions (water flow, suspended matter, accessibility, presence
of organic matter, etc.)

2. Description of how to get to sample point location.

3. Field measurements.
5.5 Sample Containers and Preservation Techniques
Sample containers and preservation techniques are provided in Table 2.
5.6 Field QA/QA Sample Requirements

Field QA/QC samples are used to assess the representativeness of the sampling activities.
They are designed to determine what effects activities such as sample container ¢leaning,
sample collection, field decontamination, bottling and shipping have on sample integrity
and fo ensure that samples sent to the laboratory are representative of site conditions.
Field QC samples collected in support of this program will include field duplicates,
matrix spike/matrix spike duplicate (MS/MSD) samples, and equipment blanks; field QA
sample inciudes field split samples. Unless an alternate basis is agreed upon and
documented in the SS-SAP, field QA/QC samples must be collected as follows:

Field Duplicates 1:10 (10%, minimum | per Munitions Response Area
(MRA))
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QA Splits 1:10 (10%, minimum 1 per MRA)
MS/MSD 1:20 (5%, minimum 1 pair per MRA)
Equipment blanks 1 per day
Temperature blanks 1 per cooler

5.6.1 Field Duplicates |

Field duplicates will be collected during the field effort. Duplicate samples are samples
collected simultaneously from the same media source under identical conditions,
homogenized and split into separate containers. All samples will be homogenized prior
to division of split samples to ensure all sub-samples have the same properties. Field
duplicates sent to the laboratories will be labeled so that analysts performing laboratory
analyses cannot distinguish duplicates from other samples in accordance with the sample
numbering requirements in Section 6.4.1.

3.6.2 Matrix Spikes / Matrix Spike Duplicates

For the laboratory analyses, MS/MSDs are used to assess interferences in analytical
results caused by the sampled matrix. The analytical laboratory spikes the MS/MSDs
with known concentrations of representative target compounds, and then analyzes the
MS/MSDs. The percent recovery is calculated and is used to evaluate interference effects.
The samples for MS/MSD may be shared with the parent sample container or have its’
own containers. The sample volume required in Table. 2 will be tripled (for aqueous
samples) to ensure enough sample is collected for all MS/MSD analyses. The MS/MSD
samples will be labeled in accordance with the sample numbering requirements in
Section 6.4.1. Samples collected for metal and explosive analyses only require MS
according to NELAP requirements. Instead of an MSD, a matrix duplicate may be
analyzed in lieu of the MSD. The lab may decide whether to run MS/MSD or MS/MD
according to DoD QSM. For this program, an MSD for explosives is preferred. Lab’s
process should be specified in the SS-SAP.

5.6.3 QA Split

The QA split is defined as a field duplicate/triplicate that is collected from the same
location as the parent sample under identical conditions. QA splits may be collected for
the MMRP SI program. The PWS requires QA splits; however, the MM DC may opt to
use alternate methods of addressing QA in accordance with (JAW) EM 200-1-6. If
collected, the QA samples are sent 1o ECB Laboratory or another laboratory designated
by the applicable MM DC for independent analysis. The QA split sample will provide a
measure of the representativeness of the sampling procedure and precision between
primary and secondary laboratories. The QA split sample containers will be filled
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immediately after the field duplicate samples. The sample ID will be identical to the
parent sample with the addition of “QA” to the name.

5.6.4 Egquipment Blank

Rinsate (equipment) bianks are samples of analyte-free (deionized) water that are rinsed
over decontaminated sampling equipment, collected, and submitted for analysis. These
samples are used to assess cross-contamination from the sampling equipment, in addition
to incidental contamination, the sample container, and/or preservatives. Equipment
blanks will be collected in sample containers, sealed and handled in the same manner as
the associated field samples, and shipped to the laboratory for analysis. One equipment
blank per FUDS will be collected if non-disposal sample collection tools are used.

3.6.5 Temperature Blank

A temperature blank is a container (e.g., 40 milliliter vial) of water packaged along with
field samples in the shipping cooler that will represent the temperature of the incoming
cooler upon receipt at the laboratory. Use of these samples within a shipping container
enables the receiving laboratory to assess the temperature of the shipment without
disturbing any project field samples. Each cooler must contain a minimum of one
temperature blank.

5.7 Decontamination Procedures

Sample collection devices will be decontaminated prior to each use unless disposable
equipment is used. All potentially hazardous rinse liquids and materials will be
containerized and properly disposed, in accordance with the SS-SAP, if necessary.
Decontamination methods will be modified if necessary, based on the SS-SAP.
Decontamination procedures for sample collection equipment, submersible pump and
water level indicator, and drill rigs are provided below. Equipment decontamination will
be conducted in a clean area free of dust.

For any samples to be analyzed for perchlorate, disposable sampling equipment is
recommended. If decontamination is performed on sampling equipment used for
perchlorate, documentation that any detergents used are perchlorate-free must be
provided along with the report.

5.7.1 Decontamination of Sample Collection Equipment

Sample collection equipment (bailers, stainless steel scoops/spoons, and hand auger
bucket) used to collect groundwater, surface soil, subsurface soils, surface water, or
sediment will be decontaminated by the following process:
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1. Wash equipment with tap/potable water and laboratory-grade detergent
(Alconox™ or Liquinox™), A scrub brush will be used to remove dirt and
surface film.

2. Rinse thoroughly with tap water.
3. Rinse with deionized, organic-free, reagent grade water.
4, Remove excess water and allow equipment to dry.
5. Wrap equipment in aluminum foil, shiny side out.
5.7.2 Decontamination of Submersible Pump and Water Level Indicator

Submersible pumps and water level indicators will be decontaminated with the following
procedure:

1. Wash outside of pump/water level indicator and hoses/lines with laboratory-grade
detergent (Alconox ™ or Liquinex™) and water.

2. Rinse outside of pump/water level indicator and hoses/lines with potable water.

3. Rinse outside of pump/water level indicator and hoses/lines with deionized,
organic-free, reagent grade water.

4. Remove excess water,

5. Wrap pump hose in plastic, pump in aluminum foil, and wrap water level
indicator in plastic.

5.7.3 Decontamination of the Drilling Rig
The drilling rig will be decontaminated with the following procedure:

1. Any portion of the drilling rig that will be over the borehole, including hollow
stem augers, will be cleaned with pressurized hot water.

2. Down-hole tools such as augers will be brushed cleaned using soap and tap water
if pressure cleaning does not remove particulate matter.

3. Split spoons, used to collect soil samples, will be cleaned as described in Section
5.7.1.
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4. Cleaned down-hole equipment, such as augers, will be placed on clean ftarps,
racks, or sawhorses to dry.

5. After drilling equipment has been allowed to dry, it will be covered with clean,
unused plastic.
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6.0 FIELD OPERATIONS DOCUMENTATION

Field operations documentation consists of Daily Quality Control Reports (DQCRs), field -
logbooks, photographic records, sample documentation, and field analytical records.
This section also addresses documentation procedures/data management and retention.

6.1 Daily Quality Control Reports

During the sampling activities, DQCRs will be prepared daily, dated, and signed by the
project Site Manager. The DQCR may be included with the Site Manager’s Daily Report
or submitted separately. These will be sent to MM DC PM, FUDS Geographic District
PM, MM DC Project Chemist, and MC Advisors daily. The DQCR will include weather
information at the time of sampling, field instrument measurements, calibrations,
identification of all field and control samples taken, the status of each sample, departures
from the PSAP, PSAP Addendum, or SS-SAP necessary, any problems encountered, and
instructions from Government personnel. Any deviations that may affect data quality
objectives will be conveyed to the MM DC PM immediately. The following should be
attached to the DQCRs: QA sample tables that match up primary, replicate (QC/QA), and
other field control samples {e.g., blanks), copies of chain-of-custody forms, field-
generated analytical results, and any other project forms that are generated. An example
form is provided in Appendix B.

6.1.1 DCOR Corrective Action

If a significant problem occurs during sampling, the DQCR will be provided to the
project chemist within 48 hours accompanied by a corrective action report. The DQCR
will be written by the sampling technician and will be cross checked against the field
logbook for completeness at the end of each day.

6.2 Field Logbook

A logbook will be maintained during each sampling event. Its primary purpose is to
provide documentation of aciivities, which have occurred in the field on any given day
including the conditions or activities that affected the fieldwork. The logbook will be
bound with numbered pages. All pertinent information regarding the site activities will be
documented as near to real-time as possible. Entries in the logbook will be signed and
dated. The following is a partial list of the types of information that may be recorded in
the logbook:

» Name and title of author; date and time of entry; and physical/environmental
(weather included) conditions during the daily field activities.

e Names of field personnel.
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e Names and titles of all site visitors.

¢ Sampling activity purpose and plan.

e Type of sampled media (i.e., surface soil).

+ Sample collection method (i.e., grab-into sample container).
» Number, type, and volume of samples taken.

e Sample ID number of each sampling points.

o Description, location, and elevation of the sampling point.
¢ Sample description

e Analysis, number of containers and preservation required.
o Date and time sample was collected.

¢ [Instrument operational check records.

* Description of sample coilection activities.

¢ Overnight shipper airbill number for each shipment.

All entries will be made in permanent, waterproof ink. Any correciions made in the
logbook will be marked through with a single line and then dated and initialed.

6.3 Photographic Records

Photographs will be collected at all locations to document field activities. Typical
photographs may include, but are not limited to, sample locations, field equipment, onsite
structures, and various sample media (i.e. soil, sediment, groundwater, and surface
water). Photographic logs will be kept in the field book and transferred to electronic files
following the completion of fieldwork activities. All photologs will be included as an
appendix to the Site Inspection report at each site.

6.4 Sample Documentation

The following sections describe the sample numbering scheme, sample labeling
requirements, and chains of custody (COCs). It is recommended that sample
documentation be handled electronically (i.e., via Forms I Lite or alternate software
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program) where possible. Forms Il Lite software is available to ali USACE contractors
upon request.

6.4.1 Sample Numbering

A sample numbering system will be used to identify each sample collected during the
field investigation and for all QA/QC samples. The numbering system will provide a
tracking procedure to allow retrieval of information about a particular location and to
monitor that each sample is uniquely labeled. The samples will be identified by the
following designation scheme. Each sample collected will be preceded by a site name

abbreviation to identify the sample’s general location. The sample 1D will be designated
as follows:

Site Name - Sampling Location - Sample Type - Sample Depth - Sampie Number
Sample location abbreviations that will be used during each sampling event will be
identified in the SS-SAP. The potential environmental sample types collected include
groundwater (GW), subsurface soil (SB), surface soil (SS), sediment (SD), and surface
water (SW). QA/QC samples that will be collected are field duplicate, MS/MSD, QA
splits (optional, see applicable MM DC for direction), and equipment blanks. Sample
identification for the QA/QC samples will be as follows:

FD#  Field duplicate {replaces sample number)

MS  Added to any sample ID indicates a Matrix Spike

MSD Added to any sample ID indicates a Matrix Spike Duplicate

QA Added to any sample ID indicates a QA split sample.

EB  Equipment blank (replaces sample type and depth),
6.4.2 Sample Labels

Each bottle shipped to the laboratory for analysis will have a sample label containing, at a
minimum, the following information:

e Site Name,
* Site Location,
e Sample number designation,

e Date and time of sample collection,
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e Analysis required,
e Preservation, and
e Sampler.

Prior to sample collection, the sample label information will be completed except time of
collection; the label will be placed on the appropriate bottle. After sample is collected,
collection time will be entered and sample label will be covered with clear tape.

6.4.3 Chain-Of-Custody (COC) Records

COC procedures provide documentation of the handling of each sample from the time it
is collected until it is delivered to the lab. COC procedures will be implemented so that a
record of sample collection, transfer of samples between personnel, sample shipping, and
receipt by the laboratory that will analyze the sample is maintained. The COC record will
serve as a legal record of possession of the sample. The COC record will be initiated with
the acquisition of the sample. The COC record will remain with the sample at all times
and bears the name of the person assuming responsibility for the samples. A sample is
considered to be under custody if one or more of the following criteria are met:

o The sample is in the samplet's possession.
¢ The sample is in the sampler's view after being in possession.

» The sample was in the sampler's possession and then was locked up to prevent
tampering.

e The sample is in a designated secure area.

All samples collected will be documented on a COC. This COC will be used in the field
to document the transfer of samples from the Contractor to the Subcontractor laboratory.
All sample shipments will be accompanied by a COC record. Each cooler must have its
own COC record, rather than one COC record per shipment. To document the transfer of
possession of the samples, the person relinquishing the samples, as well as the person
receiving the samples, will sign and date the respective COC.

6.5 Documentation Procedures / Data Management and Retention

All analytical and field data collecied as part of any investigation will be stored in hard
copy and electronic form at the Contractor office conducting the investigation. Microsoft
Access, Excel, Word and PowerPoint will be utilized to store analytical data and generate
documents. All data and information relating to each specific project will be kept on file
at the respective Contractor office for 10 years following the completion of the project.
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7.0 SAMPLE HANDLING

Upon collection, all samples will be placed on ice and will be kept cool (4 £ 2°C) until
analysis has been performed or packaged to ship to a laboratory facility. Once the
samples have been collected, the following guidelines will be used to initially prepare the
sample boftles for shipment to the laboratory:

1.

2.

7.1

Seal the container by wrapping tape around the lid of the container.
Place containers in bubble pack/sleeve.
Place all glass containers in Ziploc®-type bag and seal.

Use a permanent marker to write the sample ID on the outside of the Ziploc®-
type bag.

. Line insulated shipping cooler with a large trash bag and place samples into the

lined, insulated cooler then cool (to 4 &+ 2°C) using wet ice.

Place all samples in designated cooler. Make sure all samples in the cooler are
listed on the COC. Samples shall be placed on ice as soon as possible following
collection,

Sample Packaging

The following procedure will be used to complete the sample packaging for shipment to
the laboratory:

1.

Seal completed COC form and blank cooler receipt form (see Appendix B for
example Cooler Receipt Form) in a Ziploc®-type plastic bag and tape to the
inside of the cooler lid.

Pour out water from melted ice and replace with double bagged fresh ice.

. Place sample bottles in upright position in a way they do not touch.

Place temperature blank in cooler.
Close trash bag and seal with tape.

Fill empty spaces in cooler with ice or packaging material.
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7. Tape shut cooler drain plug.

8. Securely seal shipping container/cooler with packing tape and custody seals
(provided by laboratory).

9. Place “This side up” labels on all four sides of the cooler and “Fragile” labels on
two sides of the cooler.

10. Ship container/cooler to the appropriate laboratory via overnight express.
7.2 Sample Shipping
Samples collected will be sent to Contractor laboratory specified in SS-SAP.

If collected, QA Split samples will be sent to the Government or Government-contracted
laboratory specified in SS-SAP.
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8.0 INVESTIGATION DERIVED WASTE

This section provides general procedures for containing, sampling and disposing of
investigation derived waste (IDW). Specific plans regarding containerization, sampling,
and disposal must be provided in SS-SAP.

8.1 Objective

The objective is to ensure that any waste generated as a result of field activities is
disposed of in accordance with applicable local, state, and federal laws and regulations.

8.2 Containerization

If warranted, all IDW generated during fieldwork activities will be segregated by type
and location and placed in sealed 55-gallon drums. IDW may include, but is not limited
to, soil, sediment, purge water, drilling water, decontamination water, sampling and
decontamination equipment, and personal protective equipment {(PPE). At the
completion of the project, any drums will be relocated

8.3 Sampling

Each type of IDW will be sampled (if necessary) by the Contractor in accordance with
the SS-SAP. Analytical results wiil be used to determine the final disposition of the
waste.

8.4 Disposal

Unless otherwise specified in the SS-SAP or SS-WP, all containerized IDW will be
disposed at an appropriate disposal facility. Waste disposal companies and disposal
facilities will be identified in the SS-WP. Following receipt of analytical results from the
subcontractor laboratory and review by the Contractor, the material will be disposed at an
appropriate disposal facility. All waste manifests will be reviewed by the applicable MM
DC and then signed by a representative of the FUDS Geographic District as
documentation of the disposal activities.
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9.0 FIELD ASSESSMENT/THREE-PHASE INSPECTION
PROCEDURES

Each Contractor should have a QC program fo ensure that sampling and analytical
activities comply with the requirements of this PSAP, their PSAP Addendum, and the
SS-SAP and will produce data that complies with the DQOs. This QC program
encompasses a review of the project sampling activities at three distinct phases
{(preparatory, initial, and follow up). The Chemical Quality Control Officer (CQCO)
should oversee the QC program. Specifics about each Contractor’s QC program as
relates to sampling and analytical activities should be provided in their Programmatic
Work Pian or PSAP Addendum.

9.1 Preparatory Phase

The CQCO, in conjunction with the sampling technician, will conduct the preparatory
phase inspection prior to the initiation of sampling.

9.2 Initial Phase

The initial phase inspection will be performed when sampling is first initiated and at
individual points during the sampling event.

9.3 Follow-Up Phase

The CQCO will perform follow-up inspections on an as-needed basis to ensure continued
compliance with the contract requirements untit completion of that particular feature of
work. Inspections will include a review of all field activities to ensure that all actions and
documentation of those actions are complete, accurate, and consistent with the
procedures outlined in this PSAP.
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10.0 NONCONFORMANCE/CORRECTIVE ACTION

Corrective action is initiated whenever there is a nonconformance to procedures and
requirements in the applicable planning documents. A description of the problem,
corrective action recommended or required, and corrective action implemented must be
documented on a corrective action report (CAR) form (See Appendix B for example
CAR). CARs must be retained in the project file. Each Contractor should address their
Corrective Action process in their Programmatic Work Plan or PSAP Addendum.

10.1 Field Activities

The CQCO and sampling team members are responsible for verifying that all procedures
are followed as specified and that measurement data meet the prescribed acceptance
criteria. During the preparatory phase inspection by the CQCO, any nonconformances
will be documented and corrected prior to the initiation of sampling. Any
nonconformances identified during the initial phase nspection will be immediately

reported to the CQCO who will consult with MM DC and issue a corrective action report.
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1.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

To conduct the MMRP Sls many essential personnel and/or organizations are necessary
to perform the site activities in a correct and cost effective manner. General information
on organization and responsibilities is described in Section 2.0 of the FSP. 1t is essential
to identify in this section all key individuals as well as their responsibilities and
experience. A chart or table listing the lines of authority specific to the project for the
following should be included in the SS-SAP:

e OQOverall project coordination

o Overall QA

s Systems auditing {on-site)

» Performance auditing

e Sampling operations/QC

e Laboratory analyses/QC

# Data processing activities

s Data quality review
Thas table should identify how key individuals performing integral tasks relate to the
overall organization of the project and points of contact. QA managers shall be
organizational independent of project managers so that conflict of interest is minimized.

Requirements for laboratory personnel are provided in Appendix 1 of EM 200-1-3,
Section 4.3.
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2.0 DATA ASSESSMENT ORGANIZATION AND
RESPONSIBILITIES

This element of the QAPP identifies laboratory personnel, QA personnel at the lab and
individuals at each of the four design centers that will be performing assessment of the
data that is produced. A table should be produced that identifies these individuals and
their project-specific responsibilities. General responsibilities are described below.

2.1 Laboratory

All analytical data will be verified prior to being released by the Laboratory. Verification
will include both editorial and technical reviews. The electronic format of the data will be
reviewed along with the hardcopy data package. A final review of the data package will
be performed and the approved data package signed by the PM, or designee, when
complete.

2.2  Contractor

The Contractor Project Chemist will validate all analytical data generated during the
sampling effort. The validation will include requirements in the specific USEPA methods
as well as contractual procedures. The PM will receive reports on the data quality at the
completion of the data validation process from the Project Chemist.

2.3 USACE

Various USACE team members will have roles and responsibilities related to data
assessment.

2.3.1 MM DC Project Chemist

The MM DC Project Chemist will review DQCRs, data quality reports, and any other
MC-related documentation prepared by the Contractor. If the MM DC specifies QA
splits, the MM DC Project Chemist will be responsible for coordinating with the QA
Laboratory and will receive and evaluate all data reports from the QA Laboratory.

2.3.2 MC Advisors.

Both the HTRW and MM CXs have provided one individual to act as MC Advisors for
the MMRP SI Program (Michael Crain, HTRW CX and Deborah Walker, MM CX).
These advisors developed the PSAP and will ensure that project-specific objectives for
evaluating MC in accordance with DQOs are accounted for during TPP and work plan
development. These PDT members also will ensure that adequate QA/QC reviews of the
sample analytical results are conducted.
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2.3.3 ITR Team.

The ITR team is responsible for reviewing the contractor’s work to ensure performance
of the PWS. This team will develop the necessary procedures, control checks, and
process correction/improvement actions needed to ensure that the SI data is collected,
processed, and prepared in the most accurate and timely process possible. The ITR team
will consist of a pool of individuals from a variety of disciplives (e.g., geologists,
chemists, etc.), and individual teams will be formed from this pool. ITR reviews do not
celieve the Districts, Design Centers, and Divisions from performing their normal and
required QA/QC roles. '
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3.0 DATA QUALITY OBJECTIVES

DQOs are qualitative and quantitative statements which specify the quality of the data
required to support decisions, and are developed to achieve the level of data quality
required to meet project goals. DQOs are implemented so the data is legally and
scientifically defensible. The development of DQOs for a specific site and measurement
takes into account project needs, data uses and types and needs, and data collection.
These factors determine whether the quality and quantity of data are adequate for its end
use.

3.1 Introduction

This section discusses DQOs for the MMRP SI.  Program objectives of the SI are
provided in Section 3.0 of the FSP.

3.2 TPP Process

Technical Project Planning (TPP) is used to identify project objectives and design data
collection programs to help ensure that the requisite type, quality, and quantity of data are
obtained so that informed decisions can be made for site closeout. The TPP process is a
critical component of the USACE quality management system and meets the American
National Standard for planning the collection and evaluation of environmental data.

The TPP Process is a comprehensive and systematic process that involves four phases of
planning activities. Use of the TPP Process is congistent with the philosophy of taking a
graded approach to planning that will produce the type and quality of data needed for
site-specific decision making.

The TPP sessions conducted for each SI are intended to establish the site-specific DQOs.
The results of the initial TPP will be incorporated into the SS-FSP, SS-QAPP, and the

S5-WP. The DQOs discussed below will be developed for the Sl, either as an element of
the TPP or during completion of the SS-WP.

3.2.1 Identify Decision Types

Stage | of the DQO process should identify and involve the data users, evaluate all
available information, and specify investigation goals and decisions.

3.2.1.1 Data Users
Due to the interdisciplinary nature of environmental investigations and/or sampling, it

becomes important that all personnel involved with the investigation be identified,
including individuals associated with collecting and analyzing environmental samples,
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and individuals at the regulatory agencies that will review investigative results. The 5S-
QAPP will identify the individuals responsible for data collection and data quality.

3.2.1.1.1 Data Quality for Sample Analysis

A number of factors relate to the quality of data and its adequacy for use in the corrective
action process, including the following considerations:

e Age of the data;

e Analytical methods used;

e Detection limits of method; and

e QA/QC procedures and documentation.
3.2.1.1.2 Data Quality for Sample Collection
Methods used for sample collection are as important o consider as the methods used for
sample analysis. These considerations fall into two broad categories: statistical and
standard operating procedures (SOPs). The statistical considerations relate to the

representativeness of the data and the level of confidence that may be placed in
conclusions drawn from the data.

Following SOPs ensure sample integrity and data comparability and reduces sampling
and analytical error. Typical issues to consider include the following:

o Sampling objective and approach;
¢ Sample collection methods;

e Chain-of-Custody documentation;
» Sample preservation techniques;
e Sample shipment.methods; and

+ Holding times.

If Jimited or no information exists on sample collection, preservation techniques, or
holding times, the data should be interpreted with caution, if they can be accepted at all.

QAPP-3-2



Final Sampfing and Analysis Plan September 2005
Military Munitions Response Program
Site [nspections

3.2.1.1.3 Data Adequacy

The uncertainty associated with each data measurement activity should be considered
when data are evaluated. Although data may be validated analytically, the level of
precision of a particular data point may not provide sufficient certainty for use in a
decision. The uncertainty associated with a decision is a function of the statistical
distribution of the factors that were used in reaching the decision. Assessment of data
adequacy has two steps. The first step is data validation. The second step is determining
if the data is sufficient to reduce the uncertainty surrounding a decision to an acceptable
level.

Data validation identifies invalid data and qualifies the usability of the remaining data.
The output of data validation is qualitative or quantitative statements of data quality.
Once the quality of individual measurements is known, a compilation of all data points
into a cohesive statement can be made. The confidence associated with a statement
incorporates both the confidence in individual measurements as well as in the decision.

3.2.1.1.4 Conceptual Site Model

Conceptual site models (CSMs) describe a site and its environs and present hypotheses
regarding the contaminants present, their route of migration, and their potential impact on
sensitive receptors. A CSM must be developed during the TPP for the SI. The
hypotheses are tested, refined and modified throughout the investigation.

3.2.2 Identify Data Uses and Needs

Stage 2 of the DQO process defines data uses and specifies the types of data needed to
meet the project objectives. This process begins when the project objectives are
established. The CSM and TPP become the basis for determining data uses and data
needs. Stage 1 determines if existing data meet the project objectives. If the existing
data are sufficient, there is no need to collect additional data. If the data are insufficient,
the types, quality, and quantity of data that must be collected are determined in Stage 2.

3.2.2.1 Hentifying Data Quality Needs

The identification of data uses and data types must be defined during the initial phases of
the investigation. As the project proceeds and more data becomes available, data types
may change.
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3.2.2.2 Appropriate Analytical Types

The foilow

ing analytical types can also be used as a guidance to help achieve data types,

and are defined by the USACE as follows:

a.

Screening Data with Definitive Confirmation — Screening data are generated
by rapid, less precise methods of analysis with less rigorous sample
preparation. Sample preparation steps may be restricted to simple procedures
such as dilution with a solvent, instead of elaborate extraction/digestion and
cleanup. Screening data provide analytical identification and quantification,
although the quantification may be relatively imprecise. At least 10% of the
screening data are confirmed using analytical methods and QA/QC procedures
and criteria associated with definitive data. Screening data without associated
confirmation data are not considered to be data of known quality. The
QA/QC clements of screening data include the following: sample
documentation; chain-of-custody; sampling design approach; initial and
continuing calibration; determination and documentation of deteciion limits;
analyte identification; analyte quantification; analytical error determination;
and definitive confirmation of at least 10% of the samples.

Definitive Confirmation — Definitive data are generated using rigorous
analytical methods, such as EPA reference methods. Data are analyte-
specific, with confirmation of analyte identity and concentration. Methods
produced are tangible raw data (e.g., chromatograms, spectra, digital values)
in the form of paper printouts or computer-generated electronic files. Data
may be generated at the site or at an off-site location, as long as the QA/QC
requirements are satisfied. For the data to be definitive, either analytical or
total measurement error must be determined. The QA/QC elements of
definitive data include the following: chain-of-custody; sampling design
approach; initial and continuing calibration; determination and documentation
of detection limits; analyte identification; analyte quantification; QC blanks;
matrix spike recoveries; petformance evaluation sample results (when
specified); analytical error determination (precision of analytical method); and
total measurement etror determination (over all precision of measurement
system).

For each generic data use, several of the analytical levels may be appropriate, and the
decision maker needs further criteria to select the most appropriate level. Important
criteria driving the decision are the contaminants of concern and the level of concern for
each contaminant.

Engineerin

g design typically requires information beyond analytical levels for chemical

analyses. Physical property data (viscosity, soil organic carbon, etc.} may be necessary
for engineering design, and in all likelihood would require more than one analytical Jevel.
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3.2.2.3 Action and Target Levels

The action level specifies a concentration above which some form of corrective action
may need to be taken. The action level is defined by the regulatory agency to be a health
and environmental standard or criteria value. The action level is intimately linked with a
target level that defines the level of cleanup for corrective action. Project-specific action

levels for activities conducted under the MMRP investigations are to be specified in the
SS-QAPP.

A rough estimate of a target level is necessary to ensure that the chosen analytical
methods are accurate at the target level. The potential DQOs identified in Table 1 were
determined for that purpose. In addition, knowledge of the target level can influence the
number of samples required.

3.2.2.4 Detection Limit Requirements

The action level can directly affect data quality requirements. The sampling and analysis
methods used must be accurate at the detection limit. Since sampling accuracy is hard to
evaluate or control, it is extremely important that the analytical technique chosen has a
detection limit well below the action level. This must be considered when evaluating
analytical options.

3.2.2.5 Critical Samples

Critical samples are those for which valid data must be obtained to satisfy the cbjective
of the sampling and analysis program. Critical samples may be taken in duplicate, or as
appropriate.

3.2.2.6 ldentify Data Quaniity Needs

In the absence of available data, the data users and decision makers will be required to
develop a rationale for selecting sampling locations. Questions to guide the data users in
selecting appropriate locations could include the following:

a. Do source materials still exist on the soil surface?

b. Is there evidence of soil disturbance or vegetative stress based upon review of
aerial photographs?

c. Do geologic features in the area control ground water and surface water fiow
patterns?
d. Do site conditions favor surficial soil erosion or wind erosion?
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e. Are sensitive receptors located in the vicinity of the site?

In situations where data are available, or as new data are added to a database, statistical
techniques may be utilized in determining the number of data required.

3.2.3 Design Data Collection Program

Stage 3 of the DQO process entails design of the detailed data collection program for the
investigation. The process of addressing elements in Stages 1 and 2, all of the
components required for the completion of Stage 3, are available.

3231 Assemble Data Collection Components

During Stage 2, specific DQOs were developed by media or sampling activity. The
intent of Stage 3 is to compile the information and DQOs developed for specific tasks
into a comprehensive data collection program. A detailed list of all samples to be
obtained should be assembled in a format which includes phase, media, and sample type,
number of samples, sample location, analytical methods, and QA/QC samples (type and
number). In addition, a schedule for all sampling activities should be developed in bar
chart or critical path method format. Analyte lists for methods anticipated for use in the
SIs are provided in Table 3.

32.3.2 Develop Data Collection Documentation
The output of the DQO process will be documented in the TPP Memorandum, as well as
the SS-QAPP. The DQO process provides a framework to ensure that all the pertinent

issues related to the collection of data with known quality are addressed. The DQO
levels for sampling will be outlined in SS-QAPP documents.
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4.0 SAMPLE RECEIPT, HANDLING, CUSTODY, AND HOLDING
TIME REQUIREMENTS

4.1

Verification / Documentation Of Cooler Receipt Condition

A COC record accompanies the sample container from the laboratory to the field where
the sample is contained, preserved, and then returned to the laboratory. The laboratory’s
sample custody program must meet the criteria listed below.

The laboratory has designated a sample custodian who is responsible for
maintaining sample custody and for maintaining all associated records
documenting sample custody.

Upon receipt of the samples, the custodian measures and records sample
temperature (using the temperature blank) on a cooler receipt form, checks for
proper preservation, and checks the original COC documents and compares them
with the labeled contents of each sample container for correctness and
traceability. The custodian signs the COC record and records the date and time the
samples are received. In the event of discrepant documentation or temperature of
temp blank outside 4 °C = 2 °C, the laboratory immediately contacts the
Contractor PM as part of the corrective action process. The Contractor PM will
notify the MM DC if samples are received outside the above listed temperature
range.

A qualitative assessment of each sample container is performed to note any
anomalies, such as broken or leaking containers. This assessment will be recorded
as part of incoming COC procedures.

The samples are stored in a secured refrigerator until analyses begin. Refrigerators
will be maintained at 4 °C + 2 °C, and the temperatures recorded daily.

A copy of the COC and cooler receipt forms accompanies the laboratory report
and becomes a permanent part of the project records.

4.2 Holding Times

To maximize representativeness of sample results, all samples will be extracted and/or
analyzed within the holding times specified in each method. Table 2 presents the
maximum holding times allowed for each method. Extraction or analysis performed after
the expiration of the holding time will result in the qualification of the results during the
data validation procedures.

Any samples that exceed laboratory holding time for extraction or analysis may be
resampled and resubmitted for analysis.
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5.0 ANALYTICAL PROCEDURES

This section lists the procedures and methods that will be used to analyze the
environmental samples collected during the sampling effort. All laboratory analytical
methods will be performed in accordance with the most current version of USEPA SW-
846 protocols and methods and the most current version of the DoD QSM. Table 2 lists
the anticipated analytical parameters and methods to be employed. Note that laboratory’s
procedure for subsampling and processing solid matrices must meet or exceed the
requirements of SW8330 and that SW3535A is required in lieu of salting out procedure
for aqueous samples.

5.1 Preventative Maintenance

A preventative maintenance program is necessary to help prevent delays in project
schedules, poor output performance or erroneous results in investigative operations.
Preventative maintenance on laboratory analytical equipment used in this program will be
performed contractually by qualified personnel. Maintenance of field equipment wili be
performed routinely for sampling events. More extensive maintenance will be performed
based on hours of use, by a qualified servicing organization. Repairs, adjustments and
calibrations will be recorded.

5.1.1 Field Equipment

The three elements of the field equipment maintenance program include normal upkeep
of equipment, service and repair (when required), and formalized record-keeping of all
work performed on each piece of equipment. This section addresses the normal
equipment upkeep element of the maintenance program. For most of the equipment,
normal maintenance will consist of cleaning outside surfaces, lubrication of all moving
parts, and, if applicable, a battery level check and recharge or replacement as necessary.
This program will include the maintenance of ali monitoring, measuring, and test
equipment returning from use or any equipment used on a daily basis. The frequency of
maintenance checks will be dependent on the individual needs and use of each piece of
equipment. Maintenance procedures will be only those necessary for keeping an
instrument in service or in preparation for everyday use. It is beyond the scope of this
document to cover repair procedures for each piece of equipment. Repair problems will
- be referred to the manufacturer or other qualified servicing organization.

The Project QA/QC Coordinator, or the designated task leader, will be responsible for
keeping all maintenance records, making sure all equipment used is maintained properly,
informing field team members of any specific maintenance requirements for equipment
used at the site and shipping any instroment in need of repair to the correct source.

The field personnel responsibilities include maintaining each piece of equipment located
at the site and the maintenance of equipment after use. A record of equipment
maintenance and repair will be kept in the field logbook.

QAPP-5-]



Final Sampling and Analysis Plan September 2005
Military Munitions Response Program
Site Inspections

5.1.2 Rental Equipment

Rental equipment used on the project should be obtained only from a certified rental
supplier. The equipment will require a pre-receipt to verify accuracy, maintenance and
up-keep of the equipment. A receipt indicating that the equipment has been checked
upon return will be required as well.

5.1.3 Laboratory Equipment

An important factor in maintaining accuracy and precision, achieving required holding
times, and addressing contract schedule is preventive maintenance. As part of the
laboratory's maintenance program, service contracts are held on critical analytical
instruments. SOPs for routine maintenance of laboratory equipment shall be submitted
for each laboratory performing analytical services as part of this SI.

5.2 Calibration Procedures and Frequency

Measuring and test equipment shall have an initial calibration and shall be recalibrated at
scheduled intervals against certified standards that have known and valid traceability to
recognized national standards. Calibration intervals for each item shall be, at a minimum,
in accordance with manufacturer's recommendations as defined in the equipment manual.

Calibration standards shall be maintained and used in an environment with temperature,
humidity, and cleanliness controls that are compatible with the accuracy and operating
characteristics of the standards. An inspection will be made during the equipment
calibration to evaluate the physical condition of the equipment. The purpose of the
inspection is to detect any abnormal wear or damage that may affect the operation of the
equipment before the next calibration. Equipment found to be out of calibration or in
need of maintenance or repatr will be identified and removed from service.

The Project QA/QC Coordinator shall be notified if the test equipment is found to be out
of tolerance during inspection and calibration. The corrective actions to be taken include
evaluating the validity of previous inspection or test results; evaluating the acceptability
of the {temns inspected or tested since the last calibration check; and repeating the original
inspections or tests using calibrated equipment when it is necessary to establish the
acceptability of previous inspections or tests. Specifics regarding QC checks and
verification of equipment stability are located in Table 4.

Each item of measuring and test equipment in the calibration program shall be identified
in such a way as to show its calibration status and calibration expiration date. Equipment
history records for measurement and test equipment shall be used to indicate calibration
status and conditions, corrections to be applied, results of in-service checks, and repair
history. This will provide a basis for establishing calibration frequencies and for
remedial action if the instrument is found out of calibration.
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Laboratory instrumentation calibration procedures, frequency, and standards will be
consistent with the requirements of the applicable analytical method and Table 4.

5.3 Laboratory QC Procedures

Type and frequencies of specific QC samples performed by the laboratory are dependent
upon analytical requirements specific to the method analyzed. Internal QC methods
require performance on a sample batch basis and include analyses of method blanks,
laboratory control samples, and actual environmental samples as duplicates, matrix
spikes, and matrix spike duplicates. Additional QC is incorporated into the analytical
sequence, Laboratory QC procedures will be consistent with the requirements of the
applicable analytical method and Table 4.

5.4 Performance and System Audits

Audits will include a careful evaluation of both field and laboratory quality control
procedures and will be performed before or shortly after systems area operational. The
audits will be conducted by an individual who is technically knowledgeable about the
operation(s) under review. Systems audits provide a quantitative measure of the quality
of the data produced by one section or the entire measurement process. Performance
audits are conducted by introducing control samples into the data production process.
These control samples may include performance evaluation samples, field samples spiked
with known amounts of analyte, and split field samples that are analyzed by two or more
analysts within or without the organization. Systems audits are onsite qualitative
inspections and reviews of the quality assurance system used by some part of or the entire
measurement system. The audits are performed against a set of requirements, which may
be a quality assurance project plan or work plan, a standard method, or a project
statement of work. The primary objective of the systems audits is to ensure that the
QA/QC procedures are being followed.

5.4.1 Field Audit Procedures

Field performance audits will be conducted on an ongoing basis during the project as
field data are generated, reduced, and analyzed. All numerical manipulations, including
manual calculations, will be documented. All records of numerical analyses will be
legible, of reproduction-quality, and sufficiently complete to permit logical
reconstruction by a qualified individual other than the originator.

Indicators of the level of field performance include the analytical results of the blank and
replicate samples. Each blank analysis will be considered an inditect audit of the
effectiveness of measures taken in the field to ensure sample integrity (e.g., field
decontamination procedures). The results of the field replicate analyses are an indirect
audit of the ability of each field team to collect representative sample portions of each
matrix type. System audits of site activities will be accomplished by an inspection of all
field site activities. During this audit, the auditor(s) will compare current field practices
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with standard procedures. The following elements will be evaluated during a field
system audit:

s All activities conducted in accordance with the Work Plan;

o All procedures and analyses conducted according to procedures outlined in the
QAPP;

+ Sample documentation;
e  Working order of instruments and equipment;
o Level of QA conducted per each field team;

e Contingency plans in case of equipment failure or other event preventing the
planned activity from proceeding;

» Decontamination procedures;

o Level of efficiency with which each team conducts planned activities at one
site and proceeds to the next; and

¢ Sample packaging and shipment.

After completion of the audit, any deficiencies will be discussed with the field staff and
corrections implemented. If any of these deficiencies could affect the integrity of the
samples being collected, the auditor(s) will inform the field staff immediately, so that
corrections will be implemented immediately. The audit will be performed by the Project
QA/QC Coordinator or the Site Field Manager.

5.4.2 Laboratory Audit Procedures

Laboratory audit procedures consist of systems/internal audits and performance and
external audits. Prior to initiation of field sampling, the MM CX and HTRW CX, in
coordination with the MM DCs and Contractors, will perform a programmatic laboratory
audit of the subconiractor laboratories selected by the prime Contractors for compliance
with the current version of the DoD QSM.
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5.4.2.1 Systems/Internal Audits

As part of its Quality Assurance Program, the Laboratory Quality Assurance Manager
shall conduct periodic checks and audits of the analytical systems. The purpose of these
is to ensure that the analytical systems are working properly and that personnel are
adhering to established procedures and documenting the required information. These
checks and audits will also assist in determining or detecting where problems are
occurring,

The Quality Assurance Manager will periodically review laboratory control samples.
These samples will check the entire analytical method, the efficiency of the preparation
method and the analytical instrument performance. When a problem is detected, the
Quality Assurance Manager will report and assist the analyst and laboratory management
in determining the reason and in developing a solution. Rechecking of systems will be
conducted by the Quality Assurance Manager as required.

5.4.22 Performance and External Audits

In addition to conducting internal reviews and audits, as part of its established Quality
Assurance program, the laboratory is required to take part in regularly scheduled
Performance Evaluations and laboratory audits from State and Federal agencies. These
are conducted as part of certification processes and tc monitor the laboratory
performance. The laboratory shall use the information provided from these audits to
monitor and assess the quality of its performance. Problems detected in these audits shall
be reviewed by the Quality Assurance Manager and laboratory management and
corrective action shall be instituted as necessary.

5.5 Nonconformance/Corrective Actions

A nonconformance is defined as an identified or suspected deficiency in an approved
document, such as a technical report, calculation, or computer program); an item where
the quality of the end item itself or subsequent activities using the document or item
would be affected by the deficiency; or an activity that is not conducted in accordance
with the established plans or procedures. Any staff member engaged in project work that
discovers or suspects a nonconformance is responsible for initiating a nonconformance
report. The Project QA/QC Coordinator shall evaluate each nonconformance report and
determine what actions are to be taken. The Project Manager shall ensure that no further
work dependent on the nonconforming item or activity is performed until the
nonconformance is corrected.

Samples that are analyzed prior io the resolution of a nonconforming event will be re-

sampled, and/or reanalyzed once the corrective action has been initiated and is proven
effective.

QAPP-5-5



Final Sampling and Analysis Plan September 2005
Military Munitions Response Program
Site Inspections

A copy of each closed nonconformance report shall be included in the quality assurance
file and shall be maintained by the Project QA/QC Coordinator.

5.5.1 Field Corrective Action

A corrective action shall be initiated during the field work when precision, accuracy,
completeness, representativeness or comparability are not met or changes are made in the
field that do not meet the scope of work requirements or other conditions are identified
that are not acceptable. To document, a report shall be filed which lists the problems
encountered and the corrective action implemented. A stop-work order may be issued by
the Project QA/QC Coordinator, if no resolution can be reached.

5.5.2 Laboratory Corrective Action

If a particular analysis is deemed “"out-of control,” corrective action will be taken to
ensure continued data quality. Actions which may be taken include, but are not limited
to:

+ Rechecking calculations;

» Checking QC data on other samples;

s Auditing laboratory procedures;

. Reanalyzing the sample if the holding time requirements have not been exceeded;
« Accepting data with the acknowledged level of uncertainty; and

e Qualifying the data as unusable.

The laboratory QA Manager will be responsible for inttiating laboratory corrective action
within 48 hours of the time it was noted.
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6.0 DATA REDUCTION/CALCULATION OF DATA QUALITY
INDICATORS

6.1 Field and Technical Data Reduction

Field personnel will record all field data in bound field notebooks and on standard forms.
After checking the validity of the data in the field notes, the Site Field Manager or his
designee will reduce the data to tabular form, when possible, by entering the data into
data files. Where appropriate, the data files will be set up for direct input into the project
database. Subjective data will be filed as hard copies for later review by the Project
Manager and incorporation into technical reports, as appropriate.

6.2 Laboratory Data Reduction

Data reduction is the process by which raw analytical data generated from laboratory
instrument systems is converted into usable concentrations. The raw data, which may
take the form of area counts, instrument responses or observations, is processed by the
lab and converted into concentrations expressed in the parts-per-million (ppm) or
parts-per-billion (ppb) range. Raw data from these systems include compound
identifications, concentrations, retention times, and data system print-outs. Raw data is
usually reported in graphic form, bar-graph form, or tabular form. The laboratories will
foilow the applicable data reduction SOPs for data reduction requirements. Data will be
reported in the units listed in Table 1. Concentration units are to be listed on reports and
any special conditions, such as dry weight conversions will be noted. “Non-detects” will
be reported as less than the Practical Quantitation Limit (PQL). Results reported greater
than the Method Detection Limit (MDL) but less than the PQL will be reported as
estimated and flagged by the laboratory.

6.3 Calculation of Data Quality Indicators

6.3.1 Precision

Precision is a measure of mutual agreement among individual measurements of the same
property, usually under prescribed conditions. Assessing precision measures the random
error component of the data collection process. Precision is determined by measuring the
agreement among individual measurements of the same property, under similar
conditions, and is calculated as an absolute value. The degree of agreement, expressed as
the relative percent difference (RPD), is calculated using the formula below.

_n-n)
2

whete: V1 =value 1; V2 =value 2
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Analytical precision is assessed by analyzing matrix spike/matrix spike duplicate pairs
and laboratory duplicate samples. Field precision is assessed by measurement of field
duplicate samples. The objective for precision is to equal or exceed the precision
demonstrated for similar samples and should be with the established control limits for the
methods.

6.3.2 Accuracy

Accuracy is the degree of agreement of a measurement with an accepted reference or true
value. Accuracy measures the bias or systematic error of the entire data collection
process. Sources of these errors include the sampling process, field and laboratory
contamination, sample preservation and handling, sample matrix interferences, sample
preparation methods, and calibration and analytical procedures. To determine accuracy, a
reference material of known concentration is analyzed or a sample which has been spiked
with a known concentration is reanalyzed. Accuracy is expressed as a percent recovery
and is calculated using the following formula:

% Recovery =100 » measured value

true value

Recoveries are assessed to determine method efficiency and matrix interference effects.
Analytical accuracy is measured by the analysis of calibration checks, system blanks,
quality control samples, surrogate spikes, matrix spikes, and other checks required by the
selected analytical methods. Sampling accuracy is assessed by evaluating the results of
field and trip blanks. Sampling accuracy is also maintained by frequent and thorough
review of field procedures. The objective is to meet or exceed the demonstrated accuracy
for the analytical methods on similar samples and should be within established control
limits for the methods.

6.3.3 Representativeness

Representativeness expresses the degree to which data accurately and precisely represent
a characteristic of a population, parameter variations at a sampling point, a process
condition, or an environmental condition. Representativeness is achieved through proper
development of the field sampling program. The sampling program must be designed so
that the samples collected are as representative as possible of the medium being sampled
and that a sufficient number of samples will be collected.

6.3.4 Completeness
Completeness is a measure of the amount of valid data obtained from a measurement

system compared to the amount that was expected to be obtained under normal
conditions. Data is complete and valid if it meets all acceptance criteria inciuding
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accuracy, precision, and any other criteria specified by the particular analytical method
being used.

Field completeness will be estimated as the percentage of all planned samples that were
actually collected and analyzed. The calculation is as foltows:

% FC = (A/P) x 100

where,
%FC = Field Percent Completeness;
A = Actual number of samples collected; and
P = Number of planned samples to collect.

Laboratory completeness will be estimated as the percentage of all usable measurements
and calculated as follows:

%C = (U/T) x 100

where:
%C = Percent completeness;
U =Number of measurements judged usable; and
T = Total number of measurements.

The objective is to generate a sufficient database with which to make informed decisions.
To help meet the completeness objective, every effort must be made to avoid sample loss
through accidents or inadvertence.

6.3.5 Comparability

Comparability expresses the confidence with which one data set can be compared to
another. Comparability cannot be described in quantitative terms, but must be considered
in designing the sampling program. Thus, this objective will be met by using standard
methods for sampling and analyses and by following techniques and methods set forth in
the project specific work plan.

6.3.6 Sensitivity
Sensitivity is the capability of a method or instrument to discriminate between small
differences in analyte concentration., The sensitivity and detection limits for methods

applicable to MMRP investigations shall be provided in the Contractors’ PSAP addenda
and/or the SS-SAPs, as appropriate.
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7.0 LABORATORY OPERATIONS DOCUMENTATION

7.1 Data Reporting Procedures

7.1.1 Laboratory Report Requirenenis

For all analyses, at a minimum, the laboratory report will show traceability to the sample
analyzed and will contain the following information required for data validation:

Case narrative (identifies problems and corrective actions);

Copy of signed COC,;

Cooler receipt forms documenting the date, time of receipt, condition of samples
(including preservation) and labels, temperature of the shipping container, and
verification of integrity of the custody seals;

Laboratory name;

Client name;

Date of sample collection;

Date of sample receipt;

Date of sample extraction or preparation;

Date of issue;

Project name and unique identification number;

Field sample name/number;

Laboratory sample number;

Sample matrix description;

Analytical method description and reference citation for all analyses, preparation,
cleanup procedures;

Preparation, analysis and other batch numbers;

Individual parameter;

Analytical results with correct number of significant figures;

All confirmation data, when performed;

Date of analysis (first run and subsequent runs);

Analysis time;

Method reporting limits adjusted for sample-specific factors (l.e., aliquot size,
dilution/concentration factors, moisture content;

Method detection limits;

Concentration units;

Any data qualifiers assigned;

Percent moisture or percent solids (all soils reported on dry weight basis);

Any special conditions; :
Chromatograms, as needed;

Sample aliquot analyzed;

Final extract volume;
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¢ Dilution or concentration factors (if dilutions result in non-detect values for all
other analytes which showed detected concentrations in previous analyses, the
results of both runs will be reported with the appropriate notations in the
narrative);

¢ A crossreference to identify applicable laboratory QC samples with field
samples; and

¢ Corresponding QC summary report.

QC data will be recorded on Contract Laboratory Program (CLP) or CLP-equivalent QC
summary forms for the appropriate tests and correlated to the analysis results by the
laboratory lot conirol numbers. The QC results are used to prepare control charts for each
test and matrix type. QC reports will contain the following items as appropriate:

Narratives describing any non-compliant samples,
Initial and continuing calibration results,

Method blank,

Surrogate results,

Laboratory Control Sample (LCS) results,

o  MS/MSD or MS/MD results, and

¢ Tuning results.

The laboratory will, as a part of the data reduction and validation process, confirm that its
documentation is compiete, paginated, and legible; qualitative identifications are
accurate; calculations are accurate; and results are expressed in the appropriate units. The

laboratory will also confirm that data documentation has been approved by the laboratory
manager or designee.

7.1.2  Electronic Data Deliverables

The laboratories also must submit the analytical data for environmental, field and
laboratory QC samples via email, on diskettes, or on CD- or DVD-ROM [AW Section
3.0 of the PWS. The electronic data deliverable (EDD) shall contain the same
information as described for the hard copy deliverable in the Staged Electronic Data
Deliverable (SEDD) software format and the Automated Data Review (ADR) format,

which shall be accomplished by parsing the SEDD version. In general, the Stage 2a
SEDD submittal will include:

o the laboratory’s identification of each field sample,
¢ field sample identifications,

e analytes,

results,

data qualifiers and validation flags,

concentration units, and

applicable QC data.
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Additionally, the calibration information should be included in the SEDD if the
laboratory has that capability (Stage 2b). The analytical laboratory is required to run the
ADR compliance checker software on the ADR file obtained by parsing the SEDD file
prior to submitting the files to the Contractor.
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8.0 DATA ASSESSMENT PROCEDURES

This element of the QAPP identifies personnel or organizations that will be performing
data assessment activities.

8.1 Field and Technical Data Verification/Validation

Validation of objective field and technical data will be performed at two different levels.
The first level of data validation will be performed at the time of collection by following
standard procedures and quality control checks. The Site Field Manager who will review
the data to ensure that the correct codes and units have been included will complete the
second level of data validation. After data reduction has been completed, the Field
Manager will review data sets for anomalous values. The Project Manager, who will
review field reperts for reasonableness and completeness, will validate subjective field
and technical data. In addition, the Field Manager and/or Site QA/QC Coordinator will
make random checks of sampling and field conditions.

8.2 Analytical Data Validation

Data validation for laboratory data will be performed for all sample results in accordance
with the requirements contained in the QAPP, DoD QSM, applicable USEPA Region
SOPs, and the USEPA National Functional Guidelines for Data Review (USEPA, 1999,
2004) by the Contractor Project Chemist. ADR software should be used to assist in the
data validation process to the fullest extent possible. Additionally, manual validation
may be used to evaluate the laboratory data where necessary. Laboratory results will be
assessed for compliance with required precision, accuracy, completeness and sensitivity,
Field QC results will be evaluated for compliance with required precision, accuracy, and
representativeness. At a minimum, the review of laboratory data will focus on the
following subjects:

e COC forms,

» Holding times,

Method calibration limits,

Method blanks,

Laboratory-established detection limits,

Analytical batch control records including spike recoveries and spike duplicate
results,

Surrogate standard recoveries, if applicable,

Internal standard areas and retention times (RTs), if applicable,
Confirmation results for explosives

Corrective actions,

Formulas used for analyte quantitation,

Calculations supporting analyte quantitation, and
Completeness of data.

* & 0
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Data outliers that fall outside of the QC criteria outlined in Table 4 will be flagged with
an appropriate qualifier that is descriptive of the outlying condition (i.e., precision limits
exceeded, etc.). Data will be flagged both in laboratory reports as well as during the data
validation process. All data validation flags applied will be added to the EDD with
explanation prior to submittal. Data validation flags are provided in Table 9.

8.3 Analytical Data QA/QC Report

Appendix G of each SI report is to contain the Analytical Data QA/QC Report, which
should include all requirements from DID MR005-10 for Chemical Data Final Report
(see Section 2.8 http://www.hnd.usace.army.mil/oew/policy/dids/F Y 04DIDs/MR/mr005-
10.pdf) that are not addressed elsewhere in the site-specific SI Report.

Per DID MR005-10, this includes the following:

a. Summary of project scope and description.
b. Summary of any deviations from the design chemical parameter measurement

specifications.

c. Summary of chemical parameter measurements performed as contingent
measurements.

d. Summary discussion of resulting data including achieving data reporting
requirements.

¢. Summary of achieving project-specific DQOs.

f. Presentation and evaluation of the data to include an overalt assessment on the
quality of the data for each method and matrix. This should include, at a
minimurn, two types of data tables. The first shall include all analytical results for
all samples collected. The second shall include all analytical results greater than
MDL for all samples collected. Tables should be sorted by method and include
appropriate data flags resulting from laboratory review and from Contractor’s data
validation.

g. Internal QC data generated during the project, including tabular summaries
correlating sample identifiers with all blank, matrix spikes, surrogates, duplicates,
laboratory control samples, and batch identifiers.

h. A list of the affected sample results for each analyte (indexed by method and
matrix) including the appropriate data qualifier flag (J, B, R, etc.), where sample
results are negatively impacted by adverse quality control criteria.

i. Summary of field and laboratory oversight activities, providing a discussion of the

reliability of the data, QC problems encountered, and a summary of the evaluation

of data quality for each analysis and matrix as indicated by the laboratory QC data
and any other relevant findings.

Comparison of results to any applicable project-specific numeric criteria.

Conclusions and recommendations.

Appendices containing: (1)} Chemistry data package (Appendix F of the SI

Report), (2} DQCRs, and (3) Results of the Chemical Quality Assurance Report

{CQAR). The CQAR is a Government produced document achieved through the

=
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inspection and analysis of QA samples and corresponding project sample data.
The CQAR will include review of all QC parameters such as holding times,
detection limits, method blanks, surrogate recoveries, matrix spikes and
duplicates, and inter-laboratory and intra-laboratory data comparisons.
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MMEP: (Insiallation nante)
DAILY QUALITY CONTROL REPORT

DATE

DAY

WEATHER
USACE PROJECT M3R.
TEMPERATURE
PROJECT
WIND
JOB NO.
HUMIDITY
CONTRACTNO.

September 2005

BRIGHT 3UM| CLEAR

OVERCAST | RAIN | SHOW

=32 2-50

5070 T0-85 >B3

STILL MODEFATE

HIGH REFORT NQ.

DRY MCODERATE

SUBCONTRACTORS ON-5ITLE:

EQUIPMENT ON SITF:

WORK PERFORMED (INCLUDING SAMPLING):

QUALITY CONTROL ACTIVITIES (INCLUDING FIELD CALIBRATIONS):

HEALTH AND SAFETY LEVELS AND ACTIVITIES:

PROBLEMS ENCOUNTERED/CORPECTIVE ACTION TAKEN:

ISPECIAL NOTES:

TOMORROW'S EXPRCTATIONS:

BY

TITLE

Attachments: QA/QC tables, COCs, field analytical results, other project forms generated
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L]

SHIPPING CONTAINER CHECKLIST SUMMARY

ATEN. Corps of Enzineers Contractors

Fatture 1o properly handle or document the Project samples could jeopardize the useability of the sample
results and uitinately the project. Prior to sending this cooler to the Analytical Laberatory at the address
shown below. please check the following items:

Isthe project clearly identified onthe Chain-of-Custody (efficial project name. project location.
preject phase)? Is he United States Army Corps of Enpineers project number from the
Sampling and Analysis Plan clearly idicated on the Chamn-of-Custody?

Are all enclosed sample containers clearly labeled with warerproof (permanenty ink and
enclosed in a plastic bag?

Are the desired analyses mdicated on the bottle labels and chain-of-custody? Are the metals
defined on the Cham-of-Custody (e.2.. metats = lead. cadminm. ete.)?

Are the sample labels complete. including the identification of appropriate method numbers for
both the preparatory and analysts procedures?

Dges the infornnation on the Chan-of-Custody match the mfiormation on the sample container
labels? '

Have you placed the Chain-of-Custody 1n a plastic bag and attached 11 1 the inside of the
caoler 11d?

Have the samples been properly preserved (acid or base and cooling to $°C = 2 *C)

Is there a Contractor point of contact including name and phone number clearly shown on the
Chain-of-Custedy?

Is thers suffictent ice (double bagged 1 zip-focks) or “blue ice” m the cooler? It i
recommended that the samples be placed on ice as soon as possible after sampling andrepacked
on new ice in shipping cooler.

This is a partial list of the requirements for proper documentation and shipping of the environmental
samples. Please refer to the Sampling and Analysis Plan for fintlier details.
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COOLER RECEIPT FORM Contractor Cooler
LIMS#H QA Lab Cooler #
Number of Coolers
PROJECT: Date received:
USE BOTTOM OF PAGE 2 OF THIS FORM TO NOTE DETAILS CONCERNING CHECK-IN
PROBLEMS.
A. PRELIMINARY EXAMINATION PHASE: Date cooler was opened:
by (print) (sig)
1.  Did cooler come with a shipping slip (airbill, ete)? .. ....... ... .. ... .... YES NO
IfYES, enter carrier name & air bill number here:
2. Were custody seals onootside of cooler? . ... ... .. YES NO
How many & where . seal date: seal name;
3. Woere custody seals unbroken and intact at the date and time of arréval? .. ... .. .. YES NO
4. Did you screen samples for radioazctivity using the Geiger counter? ......... ... YES NO
5.  Were custody papers in a plastic bag & faped inside tothe id? ............... YES NO
6. Were custody papers filled out properly (ink, signed, efc}? .. ... .. ... .. ... YES NO
7. Did you sign custody papers in the appropriate place? ...................... YES NO
8. Was the projact identifiable from custody papers? If YES, enter project name
atthetopofthisformn . ... ... .. .. . YES NO
9. Were temperatire blankswsed? ... .. ... L. L. YES NO
Cooler Temperature {*C) Thermometer ID No.
10.  Have designated person initial here to acknowledge receipt of
cooler: {date)
{Continued)
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B. LOG-IN PHASE: Date samples were Jogged in:
by (prnt) (sign}
11.  Describe tvpe of packing in conler:
12 Wers ali bottles sealad in separate plastic bags? ... ... .. .. ... ... YES NO
13 Did all boitles arnve unbroken with labels in good cendition? ... ... ....... ... YES XNO
14, Were all boitle tabels complatz (ID. date, time. signature. preservative. ete.}? ... YES NO
15, Did all bottle labels agree with cwstody papers? ... . . ... ... YES NO
16, Were correct contaners used for the tests indicated? .. ... ... L YES NO
17, Woers samples preserved to comrect pH. if apphicable? . . YES NO
18, Was a sufficient amount of sample sent for tests indicated? ... ... ... ...... YES NO
19.  Were bubbles absent 1n volatile organic analysis (VOA) samples?  NOQ, list
VOAsamples below ... .. L YES XNO
20, Was the project manager ¢alled and status discussed? If YES. give details
onthe bowom aftlus form ... ... L YES NO
0. Who was called? By whom? {date)
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NONCONFORMANCE AND CORRECTIVE ACTION REPORT

Date
NCR No.
Deseription of Nonconformance and Cause
Proposed Dizposition
Submitted by: Date:
Approved by:
DISPOSITION (by Project Manager or Designee)
Implementation of Digposition Assigned to:
Actual Disposition
Digposition completed on:
Date
Signature
VERIFICATION
Disposition reviewed and work inspected by: on.
Disposition vertfied by: on

{Use additional sheet or memo if necessary)
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Figure 1. MMRP SI Organizational Chart

Septemboer 2005
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[ | I 1
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Final Sampling and Analysis Plan
Military Munitions Response Program

Site Inspections

September 2003

Table 2-A. Sample Containers, Preservatives, and Holding Times for Soils and

Sediments
Parameter Sample Container Preservative Holding Time
1 4 oz wide-mouth glass w/ Cool to 4°C 28 days (Hg); 180 days
Metals Teflon-lined cap {others)
1 4 oz wide-mouth glass w/ Cool to 4°C 14/40 days®
Explosives Teflon-lined cap
1 4 oz wide-mouth glass w/ Cool t0 4°C 28 days
Perchlorate Teflon-lined cap
1 4 oz wide-mouth glass w/ Cool to 4°C ASAP
pH Teflon-lined cap
1 4 oz wide-mouth glass w/ Cool to 4°C 14/40 days®
SVOCs Teflon-lined cap
1 4 oz wide-mouth glass w/ Cool to 4°C 14/40 days®
Pesticides/PCBs Teflon-lined cap
State dependent, specify in Cool to 4°C State dependent, specify in
VOCs 8S-SAP SS-SAP

Table 2-B. Sample Containers, Preservatives, and Holding Times for Aqueous

Samples
Parameter Sample Contfainer Preservative Holding Time
1 500-ml plastic bottle pH<2, HNO3, Cool 28 days (Hg); 180 days
Metals to 4°C .
Explosives 2 1-L amber bottles Cool to 4°C 7/40 days®
1 250-ml plastic or glass Cool to 4°C 28 days
Perchlorate bottle
1 100-ml plastic bottle pH<2, HNO3, Cool ASAP
Hardness to 4°C
SVOCs 1 1-L amber bottie Cool to 4°C 7/40 days®
Pesticides 1 1-L amber bottle Cool to 4°C 7/40 days®
PCBs 1 1-L amber bottle Cool to 4°C 7/40 days®
3 40 mL vials pH=<2, HCI, Cool to 14 days®
VOCs 4°C

? number of days between sample collection and extraction / number of days between extraction and

analysis
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Final Sampling and Analysis Plan
Military Munitions Response Program
Site Inspections

Scptember 2005

Table 3A. Target Analyte List for Volatile Organic Compounds by GC/MS

(based on SW-846 Method 8260B)

Volatile Organic Compound CAS # Comments
Acetone 67-64-1
Benzene 71-43-2
Bromobenzene 108-86-1
Bromochloromethane 74-97-5
Bromodichloromethane 75-27-4
Bromoform 75-25-2
Bromomethane (Methyl bromide) 74-83-9
2-Butanone (MEK) 78-93-3
n-Butylbenzene 104-51-8
sec-Butylbenzene 135-98-¢
tert-Butylbenzene 98-06-6
Carbon disulfide 75-15-0
Carbon tetrachloride 56-23-5
Chiorobenzene 108-90-7
Chlorodibromomethane 124-48-1
Chloroethane 75-00-3
Chloroform 67-06-3
Chloromethane 74-87-3
2-Chlorotoluene 95-49-8
4-Chlorotoluene 106-43-4
1,2-Dibromo-3-chloropropane 96-12-8
1,2-Dibromoethane {Ethylene dibromide) 106-93-4
Dibromomethane 74-95-3
Dichlorodifluoromethane 75-71-8
1,1-Dichlorocthane 75-34-3
1,2-Dichloroethane 107-06-2
1,1-Dichloroethens 75-35-4
Cis-1,2-Dichloroethene 156-59-2
trans-1,2-Dichloroethene 156-60-5
1,2-Dichloropropane 78-87-5
1,3-Dichloropropane 142-28-9
2,2-Dichloropropans 594-20-7
1,1-Dichloropropene 563-58-6
cis-1,3-Dichloropropene 16061-01-5
Trans-1,3-Dichloropropene 10061-02-6
Ethylbenzene 100-41-4
2-Hexanone 391-78-6
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Final Sampling and Analysis Plan
Military Munitions Response Program

Sitc Inspections

September 2005

Table 3A. Target Analyte List for Volatile Organic Compounds by GC/MS

(based on SW-846 Method 8260B)

Volatile Organic Compound CAS# Comments
Hexachlorobutadiene 87-68-3
Isopropylbenzene 98-82-8
p-Isopropylitoluene 99-87-6
Methylene chioride 75-09-2
4-Methyi-2-pentanone (MIBK} 108-10-1
Methy! Tert-butyl Ether (MTBE) 1634-04-4
n-Propylbenzens 106-65-1
Styrene 1006-42-5
1,1,1,2-Tetrachloroethane 630-20-6
1,1,2,2-Tetrachloroethane 79-34-5
Tetrachloroethene 127-18-4
Toluene 108-88-3
1,2,3-Trichlorobenzene 87-61-6
1,2,4-Trichlorobenzene 120-82-1
1,1,1-Trichloroethane 71-55-6
1,1,2-Trichloroethane 79-00-5
Trichloroethene 79-G1-6
Trichlorofluoromethane 75-69-4
1,2,3-Trichloropropane 96-18-4
1,2,4-Trimethylbenzene 95-63-6
1,3,5-Trimethylbenzene 168-67-8
Vinyl chloride 75-01-4
o-Xylene 05-47-6
m,p-Xylene 108-38-3/

106-42-3

Xylenes (Total) 1330-20-7
4-Bromofluorobenzene 460-00-4 Surrogate
Dibromofluoromethane 1868-53-7 Surrogate
1,2-Dichlorobenzene-d4 2199-69-1 Surrogate
1,2-Dichloroethane-d4 17060-07-0 Surrogate
Fluorobenzene 462-06-6 Surrogate
Toluene-d8 2037-26-5 Surrogate
Pentafluorobenzene 363-72-4 Surrogate
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Final Sampling and Analysis Plan September 2003
Military Munitions Response Program
Site Inspections

Table 3-B. Target Analyte List for Semivolatile Organic Compounds by GC/MS
{based on SW-846 Method 8270C)

Semivolatile Compound CAS # Comments
Acenaphthene 83-32-9
Acenaphthylene 208-96-8
Anthracene 120-12-7
Benzidine 92-87-5
Benzoic acid 65-85-0
Benz(a)anthracene 56-55-3
Benzo{b)fluoranthene 205-99-2
Benzo(k}fluoranthene 207-08-9
Benzo{g,h,i}perylene 191-24-2
Benzo(a)pyrene 50-32-8
Benzyl alcohol 100-51-6
Bis(2-chlorethoxy)methane 111-91-1
Bis(2-chloroethyl) ether 111-44-4
Bis(2-chloroisopropyl) ether 108-60-1
Bis(2-ethylhexyl) phthalate 117-81-7
4-Bromophenyl phenyl ether 101-55-3
Butyl benzyl phthalate 85-68-7
Carbazole 86-74-8
4-Chloroaniline 106-47-8
4-Chloro-3-methylphenol 59-50-7
2-Chloronaphthalene 91-58-7
2-Chlorophenol 95-57-8
4-Chlorophenyl phenyl ether 7005-72-3
Chrysene 218-01-9
Dibenz(a,h)anthracene 53-70-3
Dibenzofuran 132-64-9
Di-n-butyl phthalate 84-74-2
1,2-Dichlorobenzene 95-50-1
1,3-Dichlorobenzene 541-73-1
1,4-Dichlorcbenzene 106-46-7
3,3"-Dichlorobenzidine 91-94-1
2,4-Dichlcrophenol 120-83-2
2,6-Dichlorophenol 87-65-0
Diethyl phthalate 84-66-2
2,4-Dimethylphenol 105-67-9
Dimethyl phthalate 131-11-3
4,6-Dintro-2-methyiphenol 534-52-1
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Final Sampling and Analysis Plan September 2005
Military Munitions Response Program
Site Inspections

Table 3-B. Target Analyte List for Semivolatile Organic Compounds by GC/MS
{based on SW-846 Method 8270C)

Semivolatile Compound CAS # Comments

2,4-Dinitrophenol 51-28-5

2,4-Dinitrotoluene 121-14-2

2,6-Dinitrotoluene 606-20-2
1,2-Diphenylhydrazine 122-66-7

Di-n-octyl phthalate 117-84-0

Fluoranthene 206-44-0

Fluorene 86-73-7
Hexachlorobenzene 118-74-1
Hexachlorobutadiene 87-68-3

Hexachloroethane 67-72-1
Indeno(1,2,3-cd)pyrene 193-39-5

Isophorone 78-59-1
2-Methylnaphthalene 91-57-6

2-Methylphenol 95-48-7
3-Methylphenol/4-Methylphenol 108-39-4 / 106-44-5

Naphthalene 91-20-3

2-Nifroaniline 88-74-4

3-Nifroaniline 99-09-2

4-Nitroaniline 100-01-6

Nitrobenzene 08-95-3

2-Nitrophenol 88-75-5

4-Nitrophenol 100-02-7
N-Nitrosodimethylamine 62-75-9
N-Nitrosodiphenylamine 86-30-6
N-Nitrosodi-n-propylamine 621-64-7
N-Nitrosopyrrolidine 930-35-2
Pentachloropheno] 87-86-5

Phenanthrene 85-01-8

Phenol 108-95-2

Pyrene 129-00-0
1,2,4-Trichlorobenzene 120-82-1
2,4,5-Trichlorophenol 05-95-4
2,4,6-Trichlorophenol 88-06-2

2-Fluorophenol 367-12-4 Surrogate
Phenol-d5/d6 Surrogate
Nitrobenzene-d3 Surrogate
2-Fluorobiphenyl 321-60-8 Surrogate
2,4,6-Tribromophenol 118-79-6 Surrogate
Terphenyl-d14 1718-51-0 Surrogate
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Final Sampling and Analysis Plan
Military Munitions Response Program
Site Inspections

September 2005

Table 3-C. Target Analyte List for Explosives by HPL.C or HPLC/MS

(based on SW-846 Method 8330}

Explosive Compound CAS# Comments

Octahydro-1,3,5,7-tetranitro- 2691-41-0

1,3,5,7-tetrazocine (HMX)

Hexahydro-1,3,5-trinitro-1,3,3- 121-82-4

triazine {(RDX)

1,3,5-Trinltrocbenzene 99-35-4

1,3-Dinitrobenzene 99-65-0

Methyl-2,4,6- 479-45-8

trinitropheny Initramine (Tetryl)

Nitrobenzene 98-95-3

2,4,6-Trinitrotoluene {TNT) 118-96-7

4-Amino-2,6-dinitrotoluene 19406-51-0

2-Amino-4,6-dinitrotoluene 35572-78-2

2,4-Dinitrotoluene 121-14-2

2,6-Dinitrotoluene 606-20-2

2-Nitrotoluene 88-72-2

3-Nitrotoluene 99-08-1

4-Nitrotoluene 99-99-0

Nitroglycerin 55-63-0 Requires HPLC/MS, SW8332, or
modificaiion to SW8330; must be
identified in PSAP Addendum

Pentaerythritol Tetranitrate 78-11-3 Requires HPLC/MS or modification to

SW8330; must be identified in PSAP

Addendum

Note; PSAP Addendum must identify surrogate analyte(s) planned for use.
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Final Sampling and Analysis Plan September 2005
Military Munitions Response Program
Site Inspections

Table 3-D. Target Analyte List for Organochlorine Pesticides by GC/ECD
(based on SW-84¢ Method 8081A)

Organochlorine Pesticide
Compound CAS# Comments
Aldrin 309-00-2
alpha-BHC 319-84-6
beta-BHC 319-85-7
delta-BHC 319-86-8
| gamma-BHC (Lindane) 58-89-9
alpha-Chlordane 5103-71-9
gamma-Chlordane 5103-74-2
4.4'-DDD 72-54-8
4,4-DDE 72-55-9
4.4-DDT 50-29-3
Dieldrin 60-57-1
Endosulfan 1 959-98-8
Endosulfan II 33213-65-9
Endosulfan sulfate 1031-07-8
Endrin 72-20-8
Endrin aldehyde 7421-93-4
Endrin ketone 53494-70-5
Heptachlor 76-44-8
Heptachlor epoxide 1024-57-3
Methoxychlor 72-43-5
Toxaphene 8001-35-2
4-Chloro-3-nifrobenzo-trifluoride 121-17-5 Surrogate
Tetrachloro-m-xylene {TCMX) §77-09-8 Surrogate
Decachlorobipheny! 2051-24-3 Surrogate

Table 3-E. Target Analyte List for Polychlorinated Biphenyls by GC/ECD
(based on SW-846 Method 8082)

PCB Compound CAS# Comments
Aroclor 1016 12674-11-2
Aroclor 1221 11104-28-2
Aroclor 1232 11141-16-5
Aroclor 1242 53469-21-9
Aroclor 1248 12672-29-6
Aroclor 1254 11097-69-1
Aroclor 1260 11096-82-5
Aroclor 1268 11100-14-4
Aroclor 1016/1260 12674-11-2/11096~

82-5

Decachlorobiphenyl 2051-24-3 Surrogate
Tetrachloro-m-xylene {TCMX) §77-09-8 Surrogate
2,2’ 4.4°.5,5"-Hexabromobiphenyl 59080-40-9 Surrogate 80824
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Final Sampling and Analysis Plan September 2005
Military Munitions Response Program
Site Inspections

Table 3-F. Target Analyte List for Inorganics by ICP, ICP/MS, GFAA, CVAA,

and GC/NPD
(based on SW-846 Methods 6010B, 6020, and 7000A Series )

Metal CAS # Comments
Aluminum 7429-90-5 6010B/6020
Antimony 7440-36-0 6010B//6020/7041
Arsenic 7440-38-2 6010B/6020/7060A/7061 A
Barium 7440-39-3 6010B/6020
Beryllium 7440-41-7 6010B/6020/7090
Cadmium _ 7440-43-9 6010B/6020/7131A
Calcium 7440-70-2 6010B/6020A
Chromium o 74403-47-3 6010B/6020
Cobalt 7440-48-4 6010B/6020
Copper 7440-50-8 6010B/6020
Iron 7439-89-6 6010B/6020A
Lead 7439-92-1 G010B/6020/7421
Magnesium 7439-95-4 6010B/6020A
Manganese 7439-96-5 6010B/6020
Mercury 7439-97-6 7470/747171472/6020A
Molybdenum 7439-98-7 6010B/7481/6020A
Nickel 7440-02-0 6010B/6020
Potassium 7440-09-7 6010B/6020A
Selenium 7782-49-2 6010B/7240/6020A
Silver 7440-22-4 6010B/6020
Sodium 7440-23-5 6010B/6020A
Strontium 7440-24-6 6010B
Thallium 7440-28-0 6010B/6020/7841
Titanium 7440-32-6 60108
Vanadium 7440-62-2 6010B/7911/6020A
White Phosphorus 7723-14-0 7580
Zine 7440-66-6 6010B/6020
Zirconium 7440-67-7 6010B/6020

) Sjte-specific SAPs must specify which method is intended.
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Finak Sampling and Analysis Plan
Military Munitions Responsc Program
Site Inspections

Table 5. Number of Marginal Exceedances

Number of Allowable Number of Marginal
Analytes in LCS Exceedances of LCS-CLs

> 9 5
71-90 4
31-70 3
31-50 2
1130 1

<11 0

Table 6. Poor Performing Analytes

September 2005

Lower Upper
Control Control Lower ME Upper ME
Analyte Limit Limit Limit Limit

8270C Water:
4-Nitropheno! 0 125 0 145
Benzoic acid 0 125 0 150
Phenol 0 115 G 135
Phenol-d5/d6 (surrogate) 10 115 0 135
8270C Solid:
3,3’Dichlorobenzidine 10 130 1] 145
4-Chloroaniline 10 95 0 119
Benzoic acid 0 110 G 130
8330 Solid:
Methyl-2,4,6- 10 150 0 172

trinitrophenylnitramine (Tetryl)
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Final Sampling and Analysis Plan September 2003
Milicary Munitions Response Program
Site Ingpections

Table 7. Surrogates

Analyte Lower Control Limit Upper Control Limit
8260B Water:
1,2-Dichloroethane-d4 70 120
4-Bromofluorobenzene 75 120
Dibromofluoromethane 85 115
Toluene-dg 85 120
82608 Solid:
4-Bromofluorobenzene 85 120
Toluene-d8 85 115
8270C Water:
2-Fluorobiphenyl 50 110
Terphenyl-d14 50 135
2,4,6-Tribromophenol 40 125
2-Fluorophenol _ 20 110
Nitrobenzene-d5 40 110
8270C Solid:
2-Fluorobiphenyl 45 105
Terphenyl-d14 30 125
2,4,6-Tribromophenol 35 125
2-Fluorophenol 35 103
Phenol-d5/dé 40 100
Nitrobenzene-ds 35 100
3081A Water;
Decachlorobiphenyl 30 135
TCMX 25 140
8081A Solid:
Decachlorobiphenyl 55 130
TCMX 70 125
8082 Water:
Decachlorobipheny] 40 135
8082 Solid:
Decachlorobiphenyl 60 125
8330 Water:
TBDY 50 150
8330 Solid:
TBD"" 50 150

) PSAP Addendum must specify which surrogate compound is intended.

Appendix D-46



Final Sampling and Analysis Plan
Military Munitions Response Program
Site Inspections

Table 8-A. LCS Control Limits for Volatile Organic Compounds

September 2005

SW846 Method 8260B
Water Matrix
Lower Upper Lower Upper
Coatrol j Control ME ME
Analyte Limit Limit Limit Limit

1,1,1,2-Tetrachloroethane 80 130 73 135
1,1,1-Trichloroethane 65 130 55 145
1,1,2,2-Tetrachloroethane 65 130 35 140
1,1,2-Trichloroethane 75 125 65 135
1,1-Dichioroethane 70 135 60 145
1,1-Dichlorocthene 70 130 55 146
1,1-Dichloropropene 75 130 635 140
1,2,3-Trichlorobenzene 55 140 45 155
1,2,3-Trichloropropane 75 125 65 130
1,2.4-Trichlorobenzene 65 135 55 145
1,2,4-Trimethylbenzene 75 130 63 149
1,2-Dibromo-3-chloropropane 50 130 35 145
1,2-Dibromoethane 80 120 75 125
1,2-Dichlorobenzene 70 120 60 130
1,2-Dichloroethane 70 130 60} 140
1,2-Dichloropropane 75 125 65 135
1,3,5-Trimethylbenzene 75 130 65 140
1,3-Dichlorobenzene 75 125 65 130
1,3-Dichlorepropane 75 125 65 135
1,4-Dichlorobenzene 75 125 65 130
2,2~Dichloropropane 70 135 60 150
2-Butanone 30 150 10 170
2-Chlorotoluene 75 125 65 135
2-Hexanone 55 130 45 140
4-Chlorotoluene 75 130 65 135
4-Methy!-2-penianone 60 135 45 145
Acetone 49 140 20 160
Benzene g0 120 75 130
Bromobenzene 75 125 70 130
Bromochioromethane 65 130 55 140
Bromodichloromethane 75 120 70 130
Bromoform 70 130 60 141
Bromomethane 30 145 10 165
Carbon disulfide 35 160 15 185
Carbon tetrachloride 65 140 55 150
Chlorobenzene 30 120 75 130
Chlorodibromomethane 60 1335 45 145
Chloroethane 60 135 50 145
Chloroform 65 135 50 150
Chloromethane 40 125 25 140
cis-1,2-Dichloroethene 70 125 60 135
cis-1,3-Dichloropropene 70 130 60 140
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Final Sampling and Analysis Plan September 2005
Military Munitions Response Program

Site [nspections
Table 8-A. LCS Control Limits for Volatile Organic Compounds
§W846 Method 82608
Water Matrix
Lower Upper Lower Upper
Contrel | Control ME ME
Analyte Limit Limit Limit Limit

Dibromomethane 75 125 65 135
Dichlorodifluoromethane 30 155 10 175
Ethylbenzene 75 125 65 135
Hexachlorobutadiene 50 140 35 160
Iscpropylbenzene 75 125 65 133
m,p-Xylene 75 130 65 135
Methyl tert-butyl ether 65 125 55 135
Methylene chloride 55 140 49 155
Naphthalene 55 140 40 150
n-Butylbenzene 70 135 55 150
n-Propylbenzene 70 130 65 140
o-Xylene 80 120 75 130
p-Isopropylioluene 75 130 65 140
sec-Butylbenzene 70 125 65 135
Styrene 65 135 55 145
tert-Butylbenzene 70 130 60 140
Tetrachlorcethene 45 150 25 165
Toluene 75 120 70 130
trans-1,2-Dichloroethene 60 140 45 150
trang-1,3-Dichloropropene 35 140 40 155
Trichloroethene 70 125 60 135
Trichlorofluoromethane 60 i45 45 160
Vinyl chloride 50 145 35 165
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Final Sampling and Analysis Plan September 2005

Military Munitions Response Program
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Table 8B. LCS Control Limits for Volatile Organic Compounds
SW-846 Method 8260B
Solid Matrix
Lower Upper Lower Upper
Control | Control ME ME
Analyte Limit Limit Limit Limit

1,1,1,2-Tetrachloroethane 75 125 65 135
1,1,1-Trichloroethane 70 135 55 145
1,1,2,2-Tetrachloroethane 55 130 40 145
1,1,2-Trichloroethane 60 125 50 140
1,1-Dichloroethane 75 125 65 135
1,1-Dichloroethene 65 135 55 150
1,1-Dichloropropene 70 135 60 145
1,2,3-Trichlorobenzene 60 135 50 145
1,2 3-Trichloropropane 65 130 50 140
1,2,4-Trichlorobenzene 65 130 55 140
1,2 4-Trimethylbenzene 65 135 55 145
1,2-Dibromo-3-chloropropane 40 135 25 150
1,2-Dibromoethane 70 125 60 135
1,2-Dichlorobenzene 75 120 65 125
1,2-Dichioroethane 70 135 60 145
1,2-Dichloropropane 70 120 65 125
1,3,5-Trimethylbenzene 65 135 55 145
1,3-Dichlorobenzene 70 125 65 135
1,3-Dichlorepropane 75 125 70 130
1,4-Dichlorobenzene 70 125 65 135
2,2-Dichloropropane 65 135 55 145
2-Butanone 30 160 10 180
2-Chlorotoluens 70 130 60 140
2-Hexanone 45 145 30 160
4-Chlorotoluene 75 125 65 135
4-Methyl-2-pentanone 45 145 30 165
Acetone 20 160 10 180
Benzene 75 125 65 135
Bromobenzene 65 120 55 130
Bromochloromethane 70 125 60 135
Bromodichloromethane 70 130 60 135
Bromoform 55 135 45 150
Bromomethane 30 160 10 180
Carbon disulfide 45 160 30 180
Carbon tetrachloride 65 135 55 145
Chlorobenzene 75 125 65 130
Chlorodibromomethane 65 130 55 140
Chloroethane 40 155 20 175
Chloroform 70 125 65 135
Chloromethane 50 130 40 140
cis-1,2-Dichloroethene 65 125 55 135
cis-1,3-Dichloropropene 70 125 63 135
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Table 8B. LCS Control Limits for Volatile Organic Compounds
SW-846 Method 8260B

Solid Matrix
Lower Upper Lower Upper
Control | Control ME ME
Analyte Limit Limit Limit Limit

Dibromomethane 75 130 65 135
Dichiorodiflucromethane 35 135 15 155
Ethvlbenzene 75 125 65 135
Hexachlorobutadiene 55 140 40 155
Isopropylbenzene 75 130 70 140
m,p-Xylene 80 125 70 135
Methylene chloride 35 140 40 155
Naphthalene 40 125 25 140
n-Butylbenzene 65 140 50 150
n-Propylbenzene 65 135 50 145
0-Xylene 75 125 70 135
p-Isopropylioluene 75 135 65 140
sec-Butylbenzene 65 130 50 145
Styrene 75 125 65 135
tert-Butylbenzene 65 130 55 145
Tetrachloroethene 65 140 35 150
Toluene 70 125 60 135
trans-1,2-Dichlorcethene 63 135 55 145
trans- 1,3-Dichloropropene 65 125 55 146G
Trichleroethene 75 125 70 130
Trichlorofluoromethane 25 185 10 215
Vinyl chloride 60 125 45 140
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Table 8-C. LCS Control Limits For Semivolatile Organic Compounds

SW-846 Method 8270C

Water Matrix
Lower Control {Upper Control| Lower ME | Upper ME
Analyte Limit Limit Limit Limit
Polynuclear Aromatics
2-Methylnaphthalene 45 105 35 115
Acenaphthene 45 110 35 120
Acenaphthylene 50 105 40 115
Anthracene 55 110 45 120
Benz(a)anthracene 55 110 45 120
Benzo{a)pyrene 55 110 45 120
Benzo(b)fluoranthene 45 120 35 130
Benzo{g,h,)perylene 40 125 25 135
Benzo{k}luoranthene 45 125 30 135
Chrysene 55 110 45 120
Dibenz{a,h)anthracene 40 125 30 140
Fluoranthene 55 115 45 125
Fluorene 50 110 40 120
Indeno(1,2,3-cd}pyrene 45 125 30 140
Naphthalene 40 100 30 115
Phenanthrene 50 115 40 130
Pyrene 50 130 35 140
Phenolic/Acidic
2.4,5-Trichlorophenol 50 110 49 120
2,4,6-Trichlorophenol 50 115 40 125
2,4-Dichiorophenol 50 105 40 115
2,4-Dimethylphenol 30 110 15 125
2,4-Dinitrophenal 15 140 10 160
2-Chlorophenol 35 105 25 115
2-Methyiphenol 40 110 25 120
2-Nitrophenol 40 115 25 125
3-Methylphenol/4-Methylphenol 30 110 20 125
4,6-Dinitro-2-methy!phenol 40 130 25 145
4-Chloro-3-methylphenol 45 110 35 120
Pentachlorophenaol 40 115 25 130
3,3-Dichlorobenzidine 20 110 10 125
4-Chloroaniline 15 110 10 125
Phthalate Esters
Bis(2-ethylhexyl) phthalate 4{ 125 30 140
Butyl benzy] phthalate 45 115 35 130
Di-n-butyl phthalate 35 115 45 125
Di-n-octyl phthalate 35 135 20 155
Diethyl phthalate 40 120 30 130
Dimethy] phthalate 25 125 10 145
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Table 8-C. LCS Control Limits For Semivolatile Organic Compounds

SW-846 Method 8270C
Water Matrix
Lower Control (Upper Control] Lower ME Upper ME
Analyte Limit Limit Limit Limit

INitrosoamin es

N-Nitrosodi-n-propylamine 35 130 20 145

N-Nitrosodimethylamine 25 110 10 125

N-Nitrosediphenylamine 50 110 33 120
Chlorinated Aliphatics

Bis(2-chlorethoxy)methane 45 105 35 115

Bis(2-chloroethyl) ether 35 110 25 120

Bis(2-chlorcisopropyl) ether 25 130 10 150

Hexachlorobutadiene 25 105 15 115

Hexachloroethane 30 95 15 105
Halogenated Aromatics :

1,2,4-Trichlorobenzene 35 105 25 120

1,2-Dichlorobenzene 35 100 20 115

1,3-Dichlorobenzene 30 104 20 110

1,4-Dichiorobenzene 30 100 20 110

2-Chloronaphthalene 30 105 40 115

4-Bromopheny! phenyl ether 50 115 40 125

4-Chlorephenyl phenyl ether 50 110 40 120

Hexachlorobenzene 50 110 40 120
Nitroaromatics

2.4-Dinitrotoluene 50 129 40 130

2,6-Dinitrotoluene 50 115 35 130

2-Nitroaniline 50 115 35 125

3-Nitroaniline 20 125 16 145

4-Nitroaniline 35 120 20 130

Nitrobenzene 45 110 35 120
Neutral Aromatics

Carbazole 50 115 35 130

Dibenzofuran 55 105 45 115
Others

1,2-Diphenylhydrazine 55 115 45 120

Benzyl alcohol 30 118 15 125

Isophorone 50 110 40 125

Appendix D-52




Final Sampling and Analysis Plan
Military Munitions Response Program
Site Inspections

September 2005

Table 8-D. LCS Control Limits for Semivolatile Organic Compounds

SW846 Method 8270C

Solid Matrix
Lower Control [Upper Control| Lower ME | Upper ME
Analyte Limit Limit Limit Limit
Polynuclear Aromatics
2-Methylnaphthalene 45 105 35 115
Acenaphthene 45 110 35 120
Acenaphthylene 45 105 35 115
Anthracene 55 105 45 115
Benz{a)anthracene 50 110 40 120
Benzo{a)pyrene 50 110 40 120
Benzo{b)luoranthene 45 115 35 125
Benzo(g,h,i)perylene 40 125 25 140
Benzo(k)fluoranthene 45 125 30 135
Chrysene 55 110 45 120
Dibenz(a,h)anthracene 40 125 25 140
Fluoranthene 55 115 45 125
Fluorene 50 110 40 115
[ndeno(1,2,3-cd)pyrene 49 120 25 135
Naphthalene 40 105 30 120
Phenanthrens 50 110 4) 120
Pyrene 45 125 35 135
Phenolic/Acidic
2,4,5-Trichlorophenol 50 119 40 120
2.4,6-Trichlorophenol 45 110 30 120
2,4-Dichlorophenol 45 110 35 120
2,4-Dimethylphenol 30 105 20 115
2,4-Dinitrophencl 15 130 10 150
2-Chlorophenol 145 105 35 115
2-Methylphenol 40 105 30 115
2-Nitrophenol 40 110 30 120
3-Methylphenol/4-Methylphencl 40 105 30 120
4,6-Dinitro-2-methylphenol 30 135 10 155
4-Chloro-3-methylphenol 45 115 35 125
4-Nitrophenol 15 140 10 160
Pentachlorophenol 25 120 10 135
Phenol 40 100 30 110
Phthalate Esfers
Bis(2-ethyihexyl) phthalate 43 125 35 140
Butyl benzyl phthalate 50 125 35 135
Di-n-buty! phthalate 55 110 43 120
Di-n-octyl phthalate 40 130 25 145
Diethyl phthalate 50 115 40 125
Dimethyl phthalate 50 110 40 120
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Table 8-D. LCS Control Limits for Semivolatile Organic Compounds

SW846 Method 8270C
Solid Matrix
Lower Control | Upper Control| Lower ME | Upper ME
Analyte Limit Limit Limit Limit

Nitroseamines

N-Nirosodi-n-propylamine 40 115 30 125

N-Nitrosodimethylamine 20 115 10 130

N-Nitrosodiphenylamine 50 115 40 123
Chlorinated Aliphatics

Bis(2-chlorethoxy)methane 45 110 30 120

Bis(Z-chloroethyl) ether 40 105 25 115

Bis(2-chloroisopropyl) ether 20 115 10 136

Hexachlorobutadiene 40 115 25 130

Hexachloroethane 35 110 20 120
Halogenated Aromatics

1,2,4-Trichlorobenzene 45 110 30 120

1,2-Dichlorgbenzene 45 95 35 105

1,3-Dichlorobenzene 40 100 30 110

1,4-Dichlorobenzene 35 105 25 115

2-Chloronaphthalene 435 105 35 115

4-Bromopheny] phenyl ether 45 115 35 130

4-Chlorophenyl phenyl ether 45 110 35 126

Hexachlorobenzene 45 120 35 130
Nitroaromatics

2,4-Dinitrotoluene 30 118 35 130

2.6-Dinitrotoluene 50 110 35 125

2-Nitroaniline 45 120 30 130

3-Nitroaniling 25 110 15 125

4-Nitroaniline 35 115 20 125

Nitrobenzene 40 115 30 123
Neuiral Aromatics

Carbazole 45 115 30 130

Dibenzofuran 50 105 a0 110
Oihers

Benzyl alcohol 20 125 10 140

Isophorone 45 110 30 125
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Table 8-E. LCS Control Limits For Explosives
SW-840 Method 8330
Water Matrix
Lower Upper Lower Upper
Control | Control ME ME
Analyte Limit Limit Limit Limit
1,3,5-Trinitrobenzene 65 140 50 150
1,3-Dinitrobenzene 45 160 30 175
2. 4-Dinitrotoluene 60 135 50 145
2,6-Dinitrotoluene 60 135 50 150
2.,4,6-Trinitrotoluene (TNT} 50 145 35 160
2-Amino-4,6-dinitrotoluene 50 155 35 170
2-Nitrotoluene 45 135 30 150
3-Nitrotoluene 50 130 35 145
4-Amino-2_6-dinitrotoluene 55 155 4) 170
4-Nifrotoluene 50 130 35 145
Hexahydro-1,3,3-trinitro-1,3,5-triazine (RDX) 50 160 35 180
Methyl-2,4,6-trinitrophyenylnitramine (Tetryl) 20 175 10 200
Nitrobenzene 5Q 140 35 155
Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocine (HMX) 80 115 75 120
Nitroglyeerin 60 120 40 150
Pentacrythrito] Tetranitrate 60 120 40 150
Table 8-F. LCS Control Limits Fer Explesives
SW.846 Method 8330
Solid Matrix
Lower | Upper { Lower
Contrel | Control ME Upper
Analyte Limit Limit Limit | ME Limit
1,3,5-Trinitrobenzene 75 125 65 135
1,3-Dinitrobenzene 80 125 70 135
2,4-Dinitrotolucne 80 125 75 130
2,6-Dinitrotoluene 80 120 70 130
2,4,6-Trinitrotoluene (TNT) 55 140 45 155
2~Amino-4,6-diniirotoluene 80 125 75 130
2-Nitrotoluene 80 125 70 130
3-Nifrotoluene 75 120 70 130
4-Amino-2,6-dinitrotoluene 80 125 75 130
4-Nrirotoluene 75 125 70 135
Hexahydro-1,3,5-trinitro-1,3,5-triazine (RDX) 70 135 65 145
Nifrobenzene 75 125 70 130
Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetrazocing (HMX) 75 125 65 135
Nitroglycerin 60 120 40 150
Pentaerythritol Tetranitrate 60 120 40 150
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TFable 8-G. LCS Control Limits for Organochlorine Pesticides
SW-846 Method 8081A
Water Matrix
Lower Control | Upper Control | Lower ME | Upper ME

Analyte Limit Limit Limit Limit
4,4'-DDD 25 150 10 170
4.4'-DDE 35 140 15 160
4,4-DDT 45 140 30 155
Aldrin 25 140 10 155
alpha-BHC 60 130 50 140
alpha-Chlordane 65 125 55 135
beta-BHC 65 125 55 135
delta-BHC 45 135 30 150
Dieldrin 60 130 50 140
Endosulfan [ 50 110 40 120
Endosulfan [I 30 130 10 150
Endosulfan sulfate 35 135 40 150
Endrin 55 135 45 145
Endrin aldehyde 55 135 4(} 150
Endrin ketone 75 125 70 135
gamma-BHC 25 135 19 155°
| gamma-Chlordane 60 125 30 135
Heptachlor 40 130 30 145
Heptachlor epoxide 60 130 50 140
Methoxychlor 55 150 40 165
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Table 8-H. LCS Control Limits for Organochlorine Pesticides
SW-846 Method 8081A
Solid Matrix
Lower Control | Upper Control | Lower ME | Upper ME
Analyte Limif Limit Limit Limit
4,4-DDD 30 1335 10 155
4,4-DDE 70 125 60 135
4,4-DDT 45 140 30 155
Aldrin 45 140 30 155
alpha-BHC 60 125 50 135
alpha-Chlordane 65 120 55 130
Beta-BHC 60 123 50 135
delta-BHC 55 130 45 145
Dieldrin 65 123 55 135
Endosulfan 1 15 135 10 155
Endosulfan 11 35 140 20 160
Endosulfan sulfate 60 135 50 145
Endrin 60 135 30 145
Endrin aldehyde 35 145 20 165
Endrin ketone 635 135 55 145
gamma-BHC 60 125 50 135
gamma-Chlordane 65 125 55 135
Heptachlor 50 140 35 155
Heptachlor epoxide 63 130 33 140
Methoxychlor 55 145 45 155
Table 8-1. LCS Control Limits for Polychlorinated Biphenyls
SW-846 Method 8082
Water Matrix
Lower Control Upper Control
Analyte Limit Limit
Aroclor 1016 25 145
Aroclor 1260 30 145
Table 8-J. LCS Control Limits for Polychlorinated Biphenyls
SW-846 Method 8082
Solid Matrix
Lower Conitrol Upper Control
Analyte Limit Limit
Aroclor 1016 40 140
Aroclor 1260 60 130
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Table 8-K. LCS Control Limits for Inorganics
SW-846 Methods 6010B, 6020, 7470A, and 7580
Water Matrix
Lower Upper Lower ME | Upper ME
Analyte Conirol Limit | Control Limit Limit Limit
Aluminum 30 120 80 120
Antimony 80 120 80 120
Arsenic 80 120 80 120
Barium 80 120 80 120
Beryllium 30 120 80 120
Cadmium 80 120 80 120
Calcium 80 120 80 120
Chromium 80 120 30 120
Cobalt 80 120 80 120
Copper 80 120 80 120
Iron 80 120 80 120
Lead 30 120 80 120
| Magnesium 80 120 30 120
Manganese 80 120 80 120
Mercury 80 120 N/A N/A
Molybdenum 80 120 75 120
Nickel 80 120 30 120
Potassium 80 120 80 120
Selenium 80 120 75 120
Silver 80 120 75 120
Sodium 30 120 80 120
Strontium 80 120 80 120
Thallium 30 120 80 120
Titanium 30 120 30 120
Vanadium 80 120 80 120
White Phosphorus 75 125 N/A N/A
Zinc 80 120 80 120
Zirconium 80 120 80 120
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Table 8-L. L.CS Control Limits for Inorganics
SW-846 Methods 6010B, 6020, 7471 A, and 7580
Solid Matrix
Lower Control | Upper Control | Lower ME | Upper ME
Analyte Limit Limit Limit Limit
Aluminum 80 120 75 120
Antimony 80 120 75 120
Arsenic 80 120 30 120
Barium 80 120 30 120
Beryllium 80 120 80 120
Cadmium 80 120 80 120
Caleium 80 120 80 120
Chromium 80 120 $0 120
Cobalt 80 120 80 120
Copper 80 124 80 120
Iron 80 120 8¢ 120
Lead 80 120 80 120
Magnesium 80 120 80 120
Manganese 80 120 80 120
Mercury 30 120 N/A N/A
Molybdenum 80 120 75 120
Nickel 80 120 80 120
Potassium 80 120 80 120
Selenium 80 126 75 126
Silver 75 120 70 125
Sodium 80 120 30 120
Strontium 80 120 80 120
Thallium 80 120 80 120
Titanium 80 120 80 120
Vanadium 50 120 80 120
White Phosphorus 735 125 N/A N/A
Zine 80 120 75 120
Zirconium 80 120 80 i20
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Table 9. Data Qualifier Flags

Data Qualifier

Definition

U

The material was analyzed for, but was not detected above the level
of agsociated value, The associated value is either the sample
quantitation limit or sample detection limit.

The associated value is estimated. For values greater than the MDL,
but less than the PQL, the analyte was positively identified; the
associated numerical value is the approximate concentration of the
analyte in the sample,

The analysis indicates the presence of an analyte for which there is
presumptive evidence to make a “tentative identification™. The
associated numerical value represents its approximate concentration.

uJ

The analyte was not detected above the reported sample quantitation
limit. However, the reported quantitation limit is approximate and
may or may not represent the actual limit of quantitation necessary to
accurately and precisely measure the analyte in the sample.

The sample results are rejected due to serious deficiencies in the
ability to analyze the sample and meet quality control ¢riteria. The

presence or absence of the analyte cannot be verified.
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