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1.0 INTRODUCTION

This document (hereafter referred to as the contract-specific SAP) is the contract-specific sampling
and analysis plan (SAP) for remedial actions that will be completed at seven sites, SEADs -4, -11, -
16, -17, -38, -70, and -121C, at the Seneca Army Depot Activity (SEDA) in Romulus, New York
(NY). This document has been prepared by Parsons Infrastructure & Technology Group Inc.
(Parsons or PITG), on behalf of the U.S. Army (Army) and the Air Force Center for Environmental
Excellence (AFCEE), under Contract Number FA8903-04-D-8675, Task Order 0031, “Remedial
Actions — Seneca Army Depot Activity, NY.”

This contract-specific SAP is intended to be used as an addendum to the Generic Site-Wide SAP for
SEDA (hereafter referred to as the generic SAP), which was submitted to all concerned parties by the
Army and Parsons on July 24, 2006. The generic SAP serves as the umbrella document which
presents and details most of the common sampling and analysis requirements and procedures that
may be expected to be used or required in support of the environmental studies and investigations and
remedial actions that the Army continues to perform under the Comprehensive Environmental
Response, Compensation, and Liability Act of 1980 (CERCLA) as amended by the Superfund
Amendments and Reauthorization Act of 1986 (SARA) - 42 USC8 § 9601 — 9675. An electronic
copy of the generic SAP is provided on a compact disk (CD) which is attached as Appendix A of this
document.

This contract-specific SAP presents and describes contract-specific sampling and analysis plans,
procedures, and variations to generic procedures that are unique to one or more of the seven sites
under Contract Number FA8903-04-D-8675, Task Order 0031, “Remedial Actions — Seneca Army
Depot Activity, NY.” Unless amended or superseded by information provided in this contract-
specific SAP or in the site-specific work plan (SS-WP) developed for each site, all sampling and
analysis activities performed during this contract will be consistent with the procedures defined and
documented in the SEDA generic SAP. Detailed site-specific sampling and analysis schedules are
discussed and documented in the SS-WP prepared for each site. The three documents (i.e., the
generic SAP, this contract-specific SAP, and the SS-WP for each site) should be consulted as
guidance for sampling and analysis for each site under this Contract (FA8903-04-D-8675, Task Order
0031). Figure 1 illustrates the framework of the sampling and analysis guidance for this project.
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2.0 PROJECT DESCRIPTION

This section presents a brief summary of the scope of work, objectives, approach, and site
information pertinent to the remedial action project within the scope of this Contract. Detailed scope
of work, cleanup objectives, approach, site information, and additional site information caused by any
revisions to the scope of work (e.g., information of added sites due to the project expansion) for each
of the sites will be presented in the SS-WP. Detailed discussion of site contamination will be
presented in the site-specific Proposed Plan and Record of Decision (ROD).

2.1 PROJECT SCOPE AND OBJECTIVES

The objective of this Contract (FA8903-04-D-8675, Task Order 0031) is to achieve regulatory closure
of seven sites (SEADs-4, -11, -16, -17, -38, -70, and -121C) in accordance with the requirements of
CERCLA, as amended by the SARA and National Oil and Hazardous Substances Contingency Plan
(NCP) requirements. There is an open Resource Conservation Recovery Act (RCRA) Part A interim
permit for sites at the Depot that the Army is working to close out. Environmental remediation
requirements arising from RCRA responsibilities have been deferred to the CERCLA program.

The regulatory closure will be achieved through the following remediation work:

e Achieve Remedy in Place (RIP), through excavation/disposal at the following historic solid
waste management units (SWMUSs):

SEAD-4, Munitions Washout Facility.

— SEAD-11, Old Landfill.

— SEAD-001-R (SEAD-16), Abandoned Deactivation Furnace.

— SEAD-001-R (SEAD-17), Deactivation Furnace.

— SEAD-38, Building 2078 Boiler Blow Down Pit (within SEAD-4).
— SEAD-70, Fill Area Adjacent to Building 2110 (or T-2110)

— SEAD-121(C), Environmental Baseline Survey (EBS) Site - Industrial Defense
Reutilization and Marketing Office (DRMO) Yard.

e Upon achievement of RIP, perform Remedial Action (RA) at all of the RIP sites until
achievement of Response Complete (RC).

e Upon achievement of RC, perform necessary Long-Term Management (LTM) at the above
sites. LTM includes development and implementation of an exit or ramp-down strategy for
LTM activities at each site.
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e Complete all CERCLA 121(c) reviews required for the sites and correct any deficiencies
noted in the CERCLA 121 (c) review.

A summary of the proposed remedial action and long-term management at each site is presented in
Table 1. Table 2 summarizes regulatory and remedial approaches at the seven sites involved in this
project. The location of the seven sites is shown in Figure 2.

Regulatory coordination of the remedial investigations (RIs) and actions at the SEDA is being
provided by the New York Department of Environmental Conservation (NYSDEC), with input from
the New York State Department of Health (NYSDOH), and the United States Environmental
Protection Agency (USEPA) Region 2.

2.2 SEAD-4 AND SEAD-38: FORMER MUNITIONS WASHOUT FACILITY AND
BUILDING 2079 BOILER BLOWDOWN LEACH PIT

SEAD-4 and SEAD-38 are considered one operable unit (SEAD-4/38) for the purposes of remedial
action due to geographical proximity (SEAD-38 is located within SEAD-4).

SEAD-4 is the former Munitions Washout Facility, which operated from 1948 to 1963. SEAD-4
contains several buildings, multiple drainage ditches, and a manmade wastewater pond with a
diameter of 150 feet (ft). The pond was periodically dredged and the sediments contaminated with
chromium were placed next to the pond. The site is contaminated with lead (up to 11,200 mg/Kg in
soil) and chromium (up to 18,600 mg/Kg in soil).

SEAD-38 is the former Building 2079 Boiler Blowdown Leach Pit that is located within SEAD-4.
Limited sampling conducted in 1993 and 1994 at SEAD-38 showed that total petroleum hydrocarbons
(TPH) had been released to the localized area where boiler blowdown was suspected to have been
historically discharged (Parsons, 2002a). During the combined SEAD-4/SEAD-38 site investigations
performed in 1998 and 1999, soil, ditch soil, surface water (SW), and groundwater samples were
collected from SEAD-38 and surrounding area. Chemicals found in SEAD-38 soil, ditch soil, surface
water, or groundwater do not pose unacceptable risks to human health or the environment under the
planned future use scenario (i.e., institutional training) with the exception of the vanadium
concentration found at a single location (i.e., SD4-28) in the drainage ditches, which appears to pose
potential risk to the environment.

Detailed RI results and risk assessment results are presented in the RI report (Parsons, 2002c). Soil,
drainage ditch soil, and sediment excavation and disposal will be proposed and presented in the ROD
for SEAD-4/38.
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2.3 SEAD-11: OLD CONSTRUCTION DEBRIS LANDFILL

SEAD-11 is the Old Construction Debris Landfill that operated in the 1940s. The landfill measures
approximately 4.5 acres; it was estimated to contain approximately 36,300 cubic yard of construction
debris, rusted drums, ash, glass, and soil. The landfill has an average thickness of 4 feet. Elevated
trichloroethylene (TCE) concentrations (up to 42 mg/Kg) and lead concentrations (up to 7,210
mg/Kg) have been detected in the landfill materials. The landfill has been thoroughly investigated by
Parsons using test pits, monitoring wells, soil gas probes, and geophysical mapping. Groundwater
quality standards have not been significantly exceeded outside the immediate bounds of the landfill.
An Interim Removal Action (IRA) will be completed by excavating lead and TCE contaminated soil
and debris followed by a No Further Action (NFA) Proposed Plan and ROD.

2.4 SEAD-16 AND SEAD-17: ABANDONED DEACTIVATION FURNACE AND
DEACTIVATION FURNACE

SEAD-16 and SEAD-17 are considered one operable unit (SEAD-16/17) for the purposes of remedial
action due to geographical proximity, similarity of historic operations, and similarity of contaminants.
SEAD-16 and SEAD-17 were used to demilitarize various small arms munitions. The process
involved heating the munitions within a rotating steel kiln, which caused the munitions to detonate.
Combustion byproducts produced during this detonation were then swept out of the kiln through an
air pollution control system (i.e., cyclone separator and baghouse) and through the stack, while ash
was captured for subsequent disposal. SEAD-16 has been inactive and abandoned since the 1960s;
SEAD-17 has been inactive since 1989.

Based on the results of a Remedial Investigation/Feasibility Study (RI/FS), both sites contain shallow
soils (less than 1 ft) that are contaminated with heavy metals, including lead (up to 140,000 mg/Kg)
and zinc (up to 14,600 mg/Kg). There is no discernable groundwater plume or groundwater problem
identified at either site. Metals have been detected in the groundwater at the sites; however, they exist
at concentrations below or slightly above the respective NYSDEC Class GA Groundwater Standards.
An ordnance and explosives (OE) engineering evaluation/cost analysis (EE/CA) and geophysical
surveys were performed at the sites and detected the presence of OE scrap. In accordance with the
Department of Defense Explosive Safety Board (DDESB) procedures, OE clearance will be required
prior to soil excavation to address this issue. Parsons prepared the RI/FS, Proposed Remedial Action
Plan (PRAP), and ROD. The ROD requires soil excavation at SEAD-16/17, stabilization (if
necessary) and disposal of excavated soil, and clearance of OE to 6 inches. The ROD also requires
decontamination or removal of the concrete pad and walls of the SEAD-17 deactivation furnace
enclosure.
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25 SEAD-70: FILL AREA ADJACENT TO BUILDING 2110

SEAD-70 is the Fill Area adjacent to Building 2110 located in the northwest portion of SEDA. The
area east of the building, which measures approximately 200 feet by 200 feet, was used as a disposal
area for construction debris. Up to 1993 the area was used as a staging area.

Three borings were advanced in the fill area of SEAD-70 during the Expanded Site Inspection (ESI)
to determine the depth of the fill and to characterize the fill. A total of three test pit excavations were
performed in the fill area to provide a visual identification of fill materials. A total of 12 surface and
subsurface soil samples were collected within the fill area. Surface soil samples were collected
within 2” below ground surface (bgs.) and subsurface soil samples were collected 2-10° bgs. Four
monitoring wells were installed at SEAD-70 and a total of four groundwater samples were collected
during the ESI. Two surface water and sediment samples were collected from the wetlands area
downgradient of the fill area.

No pesticide or polychlorinated biphenyl (PCB) was detected in any of the soil samples. The detected
volatile organic compound (VOC) and semivolatile organic compound (SVOC) concentrations were
all below the NYSDEC Technical and Administrative Guidance Memorandum (TAGM) values. A
number of soil samples were found to contain metals at concentrations that exceeded their associated
TAGM values. Four metals (aluminum, iron, manganese, and thallium) were found at concentrations
above their respective criteria (as discussed in Section 2.7). Surface water concentrations were all
below the respective criteria. Several Polynuclear Aromatic Hydrocarbons (PAHS) and metals were
detected in the sediment samples above the respective criteria. The analytical results for SEAD-70
are presented in the Expanded Site Inspection for Seven Low Priority AOCs — SEADs 60, 62, 63,
64(A, B, B, and D), 67, 70, and 71 (Parsons, 1995).

A mini risk assessment was conducted for SEAD-70 and the results and conclusion are presented in
the Mini Risk Assessment for SEADs 9, 27, 28, 32, 33, 34, 43, 44A, 44B, 52, 56, 58, 62, 64A, 64B,
64C, 64D, 66, 68, 69, 70 and 120B (Parsons, 2002b). The total cancer risk from all exposure routes is
within or below the EPA target range for all identified receptors. The total non-cancer hazard index
(HI) from all exposure routes is less than one for the Park Worker and the Recreational Visitor, but
exceeds one for the Construction Worker (HI=2). The elevated hazard index for the Construction
Worker is due solely to ingestion of soil, with arsenic being the significant risk contributor. While
arsenic was detected in all 12 soil samples, only the maximum value, 88.5mg/Kg, exceeded the
TAGM, 8.9 mg/Kg for arsenic.

2.6 SEAD-121C: DRMO YARD

SEAD-121C is the DRMO Yard and encompasses about 5 acres. The DRMO Yard was used for
maintenance activities and for storage of vehicles and other materials including batteries, scrap metal,
and tires. The site is generally unvegetated with two ephemeral streams running alongside the area.
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Observations made during the site visit conducted in June 2002 noted that jersey barriers lined the
southwestern border of the site. The area within the barriers was mostly empty, except that small
amounts of shale bits and metallic debris were present. In some isolated areas, shallow soils have
elevated PAH concentrations (total carcinogenic PAH level as high as 48.4 mg/Kg) and heavy metal
concentrations (lead concentration up to 18,900 mg/Kg). The ditch soils were not affected based on
the RI results. The groundwater showed certain metals at concentrations exceeding Class GA
Groundwater Standards; however, the concentrations are typical of the background levels for SEDA
groundwater.

Parsons performed a risk assessment as part of the ongoing RI and determined that “No risk-based
actions will be necessary at SEAD-121C.” The risk assessment was approved by USEPA in June
2006 and by NYSDEC in October 2006. As a result, although the site was originally included in the
SOW for Task Order 0031 under Contract FA8903-04-D-8675, it is determined by the Army that no
action is needed at the site. The no action plan will be proposed in the PRAP and ROD for the site.

2.7 APPLICABLE REGULATIONS/STANDARDS

Applicable or Relevant and Appropriate Requirements (ARARs) and "To Be Considered” (TBC)
regulatory items identified in the Generic Site-Wide Sampling and Analysis Plan for Seneca Army
Depot Activity (Parsons, 2006) for different environmental matrices are applicable to this project
unless otherwise specified in the SS-WP.
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3.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

This section presents the relationship between the key elements of the project organization and their
responsibilities.

3.1 PROJECT ORGANIZATION

The organizations who will be directly involved in the performance of the SEDA Remedial Actions
projects include U.S. Army (SEDA and other Army Corps of Engineers Districts), the U.S. Air Force
Center for Environmental Excellence, the NYSDEC, USEPA Region 2, Parsons, and subcontractors.
The organizations, key personnel from each organization, and personnel contacts are listed in Table 3.
A chart showing the project organization is presented in Figure 3. Project-specific responsibilities (to
include any additional subcontractors) and project-specific team will be identified and discussed in
detail in the SS-WP.

3.2 ROLES AND RESPONSIBILITIES
Following is a description of the key elements of the organization and their responsibilities.
3.21 USEPA and NYSDEC

USEPA Region 2 and NYSDEC are the primary regulatory agencies maintaining oversight and
administering the completion of remedial investigations and actions at the SEDA site. These agencies
will receive copies of the SAP. Parsons will submit all relevant regulatory documents to SEDA and
the AFCEE for review and approval, prior to their delivery to NYSDEC and USEPA Region 2.
NYSDEC and USEPA Region 2 are responsible for the final acceptance of all documents with
authority under CERCLA and RCRA.

3.22 AFCEE

As identified in the Statement of Work (SOW) for Task Order 0031 under Contract FA8903-04-D-
8675, AFCEE manages and administers the contract vehicle under which the US Government is
procuring contractor services to complete the Remedial Actions at Seneca Army Depot. The primary
AFCEE Contact for the Remedial Actions program is Mr. Jesse Perez, who is the AFCEE
Contracting Officer’s Representative (COR). Mr. Perez, or his designee, will provide day-to-day
liaison with the Army and Parsons and ensure that appropriate coordination is maintained among the
different parties involved in the project. He is responsible for monitoring, reviewing, and approving
technical work performed by Parsons under the Contract and for ensuring that AFCEE contractual
and programmatic objectives are achieved and documented.
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3.2.3 SEDA

Remedial Actions identified in the SOW for Task Order 0031 under Contract FA8903-04-D-8675
will be performed at seven SWMUs located at the SEDA. Mr. Stephen Absolom is the Army’s
designated Base Environmental Coordinator (BEC) for SEDA and he is responsible for ensuring that
the Army’s environmental obligations and contractual objectives are met. Mr. Absolom, or his
designee, is responsible for securing and managing project funds, establishing and maintaining the
information repository, promoting public involvement, and coordinating regulator and stakeholder
interaction. Mr. Absolom, or his designee, will also be responsible for reviewing and approving, on
behalf of the Army, all project documents submitted by Parsons.

3.2.4 USACE, NY District

The Army Corps of Engineers (USACE), New York District provides funding and technical support
for remedial investigations and actions performed at the SEDA. Ms. Janet Fallo, Mr. Thomas Enroth,
and Mr. Thomas Battaglia are project managers who oversee and manage various projects at SEDA in
support of Mr. Absolom.

3.2.5 Parsons

Parsons has been contracted to perform and complete the Remedial Actions identified in the SOW for
Task Order 0031 under Contract FA8903-04-D-8675 for the SEDA and will be responsible for
preparing necessary technical and administrative documents, implementing the necessary actions and
achieving RIP and RC, as described in the Task Order/Contract SOW, for all identified sites.
Parsons’ program team consists of members who have extensive experience in conducting site
investigation/remediation.  Key personnel and their respective roles and responsibilities are
summarized in Table 4 and discussed below.

3.2.5.1 Project Manager

Mr. Todd Heino will serve as the Parsons Project Manager for the project - “Remedial Actions —
Seneca Army Depot Activity, NY” and will have overall responsibility for administering, managing,
and implementing the technical and administrative components of the Contract. Mr. Heino will direct
and administer all Parsons’ efforts on this project, and he will bear responsibility of maintaining
liaison and coordinating the actions of all involved AFCEE, Army, USEPA, NYSDEC, project and
subcontract personnel. Mr. Heino will be supported in his role by Parsons’ project team. Mr. Heino
will oversee and direct the preparation and submittal of all required programmatic and regulatory
documents, and he will direct the performance of all required work.
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3.2.5.2 Project Team

Parsons’ project team consists of a diverse mixture of personnel, including a project engineer, a
technical director, a site manager, a regulatory specialist, a quality assurance officer, engineers,
chemists, geologists, risk assessors, construction managers, health and safety personnel, Unexploded
Ordnance (UXO) technicians, and field sampling personnel. Parsons’ project team, along with
selected subcontractors, are responsible for completing the technical work required by the Task Order
0031 under Contract FA8903-04-D-8675 SOW and for developing, summarizing, and reporting key
data (technical, financial, etc.) required by the involved parties (e.g., regulatory agencies, AFCEE,
Army, etc.). All project personnel are responsible for implementing the SEDA Generic Site-Wide
SAP, this contract-specific SAP, and the SS-WPs, and for reporting all deviation from the SAPs and
the SS-WPs to the Project Manager. Corrective action procedures must be implemented when
deviations from the SAPs and the SS-WPs are noted or whenever project personnel identify field
sampling or analytical problems that could potentially affect data quality or usability.

Project Engineer

Parsons’ Project Engineer will have the primary responsibility for managing and administrating the
technical components of the work required under the “Remedial Actions, Seneca Army Depot
Activity, NY” Contract. Ms. Jackie Travers, a registered Professional Engineer (PE), has been
designated as Parsons’ Project Engineer for this project and will be responsible for the assembly and
coordination of the technical staff needed to complete the work required. She will coordinate
primarily with Parsons’ Project Manager, the Project Chemist, and the Site Manager.

Technical Director

Mr. Jeff Adams will perform duties of a Technical Director for the SEDA Remedial Action activities.
As the Technical Director, Mr. Jeff Adams will assist Mr. Heino by providing technical guidance and
oversight of all contract related activities that are performed during the completion of the identified
contract work.

Site Manager

Parsons’ Site Manager will have the day-to-day responsibility of the oversight and coordination of all
activities performed by Parsons’ personnel or subcontractors at the Seneca Army Depot Activity. Mr.
Tom Andrews, PE, has been designated as Parsons’ Site Manager for this project. Parsons’ field team
and subcontract personnel working at the Seneca Army Depot facility will interact directly with the
Site Manager and receive direction and assignments of tasks that they are to complete. Field team
personnel (via designated team leader) and lead subcontract representatives will provide the Site
Manager with daily reports of the work assigned, the work completed, conflicting schedules or
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potential work problems or delays that are expected based on their daily best estimates. The Site
Manager will be responsible for assessing and evaluating the accuracy of all daily work reports, and
for formally approving daily subcontractor work summaries before they are submitted to the Project
Engineer, the Project Manager, and Parsons’ subcontracting and financial support personnel for
posting and payment. The Site Manager will also be responsible for notifying the Parsons Project
Manager or Project Engineer of any expected delay or problem that may impact Parsons’ ability to
perform the required work in accordance with the terms of the Contract or regulatory time
restrictions. With the consent of the Program Manager, the Site Manager will also serve as Parsons’
primary liaison between Parsons’ field personnel (project staff and subcontractors) and
client/regulatory visitors to the site.

Requlatory Specialist

Mr. Jeff Adams is designated as the regulatory specialist for this project. His responsibilities include:

e to coordinate with federal, state, and local regulators;

e to manage project-specific regulatory issues;

o to develop closure documentation for the sites under the Contract; and
e toensure CERCLA 121(c) process is completed at the sites.

Mr. Adams will verify whether or not all ARARSs are met and approve all closure documentation.

Quality Assurance Officer

Mr. John Lanier is the Quality Assurance Officer (QAQ) for the Remedial Actions project at SEDA.
Mr. Lanier satisfies the requirements for a QAO that are identified in the NYSDEC (2002) Technical
Guidance for Site Investigation and Remediation. As the QAO, Mr. Lanier will not be involved in
the generation or collection of primary project data, but will be responsible for overseeing and
auditing the SAP and data generation and collection process to ensure that the work conducted is
completed in accordance with the requirements specified in the Generic SAP, this contract-specific
SAP, and the Site-Specific Work Plans. Mr. Lanier, or his designee, may conduct field audits and
coordinate any corrective actions with the project manager and the project chemist. The QAO will
certify that the primary project data are collected and analyzed using the appropriate procedures. The
QAO, or designated team, is responsible for preparing and revising the SAP. Mr. Lanier will
coordinate primarily with the Project Manager, the Technical Director, the Project Engineer, the Site
Manager, and the Project Chemist, but will have access to all members of the assembled project team
as needed.
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Field Analyst

When field analyses are warranted, a qualified field analyst will be assigned to conduct the necessary
analyses. A field analyst must have the following minimum qualifications: (1) completion of a
certification course or training by an experienced analyst who has demonstrated proficiency in the
method; or, (2) demonstration of the analyst’s proficiency by correlation of the analyst’s results with
laboratory confirmation analysis.

Field Sampling Team

Members of field sampling teams are responsible for the collection, transcription, and retention of all
pertinent field data, information, forms, records, measurements and samples; sample preservation and
storage in the field; sample packaging; coordination and arrangement of sample shipment and
delivery; and field measurements. All team members should be familiar with the requirements of the
generic SAP, the contract-specific SAP, and the SS-WPs.

Project Chemist

The project chemist will have at least two years of experience in data review and be familiar with
USEPA Region 2 data validation requirements and the New York NYSDEC (2000) Analytical
Service Protocol (ASP). The project chemist is responsible for data verification, data validation, and
data usability evaluation for all analytical data generated for the project.

The project chemist will be responsible for communicating with the laboratory on a regular basis
regarding sample shipment, receipt, and login, and all issues related to data quality, scheduling and
data packages. The project chemist will review all project and laboratory documentation related to
the analytical process and will prepare data verification reports as needed. In addition, the project
chemist is responsible for the quarterly data submittal to the Army and quarterly Analytical Services
Tracking System (ANSETS) Data Requirement form submittal to the USEPA Region 2 Regional
Sample Control Coordinator (RSCC).

Data Users

Technical personnel who use the collected data to perform their responsibilities (e.g., risk assessment,
remedial design) will use the data for various purposes. Data users are responsible for
communicating additional data needs to the Project Manager.
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Project Health and Safety Officer

Parsons Project Health and Safety Officer (PHSO) oversees the health and safety of personnel
involved in the project. The Project Health and Safety Officer is responsible for developing the
Parsons Project Health and Safety Plan and site-specific Health and Safety Plans as are needed in
support of the scope of work and has the authority to initiate a work stoppage due to health and safety
concerns. As work encompassed by this Contract includes possible Munitions and Explosives of
Concern (MEC) considerations, the PHSO will be supported by an Unexploded Ordnance Safety
Officer (UXOSO) who will bear primary responsibility for overseeing all anticipated work performed
at SEAD-16 (Abandoned Deactivation Furnace) and DEAD-17 (Deactivation Furnace).

3.2.6  Subcontractor

Laboratory

The analytical laboratory(ies) selected to perform analyses for environmental samples collected under
the Contract must be certified under the Environmental Laboratory Approval Program (ELAP),
implemented by NYSDOH, and be capable of providing complete environmental analytical services
consistent with USEPA protocols and NYSDEC (2000) ASP. The selected analytical laboratory(ies)
will implement Quality Assurance/Quality Control (QA/QC) procedures consistent with the
NYSDEC ASP protocol, Region 2 Standard Operating Procedure (SOPSs), the generic SAP, and this
contract-specific SAP. Prior to sample analysis, each laboratory must submit detailed information
regarding their ELAP certification, laboratory project manager, and QA/QC procedures to Parsons.
Parsons Project Chemist will review the ELAP certification and QA/QC manual submitted by the
laboratory to ensure consistency with requirements by the generic SAP, this contract-specific SAP,
and the SS-WPs.

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 will be signed by the laboratory’s Project Manager, or designee, when complete.

Other Subcontractors

Other subcontractors identified for specific site will be specified in the SS-WP. A list of potential
subcontractors that may be used can be found in the generic SAP.
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4.0 DATA QUALITY OBJECTIVES

Data quality objectives (DQOs) are developed in accordance with the USEPA (2006, 2000) Guidance
for the data quality objective development process, the USEPA (2005a) Uniform Federal Policy for
Quality Assurance Project Plans, and the NYSDEC (2001) Development and Review of Site
Analytical Plans. This section summarizes the general DQO development process for the activities
within the scope of this Contract. The detailed sampling and analysis plan and DQOs will be
presented in the SS-WP.

The overall objective of the project is to perform remedial actions at the identified SWMUSs to meet
pre-determined cleanup goals and eventually to achieve regulatory closure of the sites. In order to
verify whether or not the remedial actions are complete, the following question will be asked: “Do the
concentrations of contaminants in affected mediums (e.g., soil, groundwater) exceed the respective
action levels?” The action levels are pre-determined cleanup goals developed for each site. These
action levels could be risk-based cleanup goals, ARARs, or TBC values. Based on the answer to the
above question, the following actions will be taken:

e More sampling for better information (data are inconclusive)
¢ Remedial action is complete (criteria/standards are met)
e More excavation and sampling (criteria/standards are exceeded)

A decision will be made by comparing the chemical results (e.g., confirmatory results, long-term
monitoring results) to the action levels. Quality control limits are presented in the generic SAP to
minimize the possibility of making a decision error. The quality control limits include, but are not
limited to, reporting limits, matrix spike/matrix spike duplicate (MS/MSD) recovery limits, laboratory
control sample/laboratory control sample duplicate (LCS/LCSD) recovery limits, and field and
laboratory duplicate performance limits. Unless otherwise specified in the SS-WP, the quality control
limits presented in the generic SAP will be used for the sites under this Contract.

Action levels, chemical list to be analyzed, and analytical methods for the decision making will be
determined based on the specific site conditions and will be identified in the SS-WP. Any potential
spatial and temporal boundaries, if existent, will also be addressed in the SS-WP. A judgmental
sampling design (versus probability-based sampling) based on historic sample results and site
conditions will be used for the necessary investigations and its content will be detailed in the SS-WP.

It should be noted that DQOs may be revised during the project’s performance period due to the
development and review of new site information and data. Revisions, if any, will be documented in
the completion report.
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5.0 FIELD SAMPLING PLAN

The following types of samples are likely to be collected during the remedial actions conducted under
the Contract.

e Confirmatory soil/ditch soil/sediment samples for confirmation of the removal of all
soil/ditch soil/sediment exceeding the site cleanup goals;

o Disposal waste characterization samples for characterization of excavated material for
disposal;

o Fill material samples for verification of clean material being backfilled;

e Excavation water samples for characterization of excavated groundwater/surface water for
disposal;

e Groundwater and surface water samples for prior-remediation and/or post-remediation
monitoring;

e Drum sample for characterization of the material in intact drum for disposal.

This section specifies sampling procedures. Sample custody and management, QA/QC sample
collection and requirement, laboratory analytical requirement, data management and evaluation, and
performance assessment and system audits will be performed in accordance with the generic SAP
(Parsons, 2006). Detailed sample collection schedules and analytical methods will be presented in the
individual SS-WPs.

5.1 EXCAVATION CONFIRMATORY SAMPLING

Sampling of excavations will be performed to show that excavation is complete, site-specific cleanup
goals are met, and backfilling can begin.

5.1.1 Confirmatory Sample Collection

A detailed sampling plan will be designed for each site based on the historic data and site conditions
and the sampling plan will be presented in the SS-WP. The frequency of confirmation sampling will
be varied based on the specific site conditions. In general, confirmatory samples will be collected as
discrete samples from the bottom and each sidewall of the excavation. Unless otherwise specified in
the site-specific work plan, the following frequency of confirmation sampling will be used:

e Excavation bottoms: one sample per 2,500 ft?, or less, of excavation bottom, with a minimum
of one sample being collected from any excavation that is not terminated at the underlying
bedrock’s surface. If the excavation is terminated at the bedrock’s surface, no bottom
samples will be required.
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o Sidewalls (only for excavations greater than 1.0 ft in depth): one sample per 50 linear feet
(If), or less, of sidewall, at a depth halfway between the ground surface and the bottom of the
excavation or at a depth determined based on historic data. At least one discrete sample will
be collected from each face of the open excavation.

o Perimeter surface samples (only for excavations less than 1.0 ft in depth): one sample per 50
If, or less, of perimeter length. A minimum of one sample will be collected along each edge
of the excavation.

o Ditch samples: one sample per every 50 If, or less, of ditch length. Bottom samples, if
warranted, will be collected for every 2,500 ft?, or less, of excavation.

Samples will be collected using stainless steel spoon, spatula, or/and encore sampler, from the interior
of the excavations. If entry into the excavation is not permitted due to the depth, the samples will be
collected from the bucket of a backhoe. Samples will be collected following procedures outlined in
the generic SAP.

5.1.2 Confirmatory Sample Numbering

Confirmatory samples will be labeled as follows:
LLEXNNNNNQI
LL (two or more characters) designates site location.

e 04-SEAD-4/38

e 11-SEAD-11

e 16-SEAD-16

e 17-SEAD-17

e 121C -SEAD-121C

EX designates that the sample is from an excavation.

NNNNN is the sample number. Sample type is designated based on this 5-digit numbering system.
Sample numbers start with the next consecutive number.

e (00001~00009 - Trip Blanks

e (00100~00199 - Field or Rinsate Blanks

e 10000~19999 - Soil Samples

e 40000~49999 - Sediment/Ditch Soil Samples

e 50000~59999 - Miscellaneous Samples (such as mulch or debris material).

QI is a two-letter quality control (QC) identifier.
e MS - Matrix Spike
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e MSD - Matrix Spike Duplicate

Every label will be unique. In the field, the sampling team will document the location where samples
are collected in a log and include a sketch of sampling grids and the sample locations.

5.2 DISPOSAL CHARACTERIZATION SAMPLING

Disposal characterization samples will be collected and analyzed to determine if the excavated soils
or other excavated/removed materials can be disposed as non-hazardous waste. The number of
disposal characterization required by the disposal facility will be determined by the selected facility
based on the review of the historic sampling results at each site. Two disposal facilities have been
tentatively identified to receive wastes from the remedial actions performed under this Contract:

e Ontario County Landfill, Flint, New York, and
e Seneca Meadows Landfill, Waterloo, New York

5.2.1 Disposal Characterization Sample Collection

Composite samples will be collected following procedures outlined in the generic SAP. No field QC
samples will be collected for the disposal characterization sampling.

5.2.2 Disposal Characterization Sample Analysis

The composite sample will be submitted for toxicity characteristic leaching procedure (TCLP) VOC,
TCLP SVOC, TCLP metal, TCLP pesticide, TCLP herbicide, PCB, ignitability, pH, and reactivity
analyses. The corresponding analytical methods are specified in the generic SAP. The results will be
compared with the limits used for hazardous waste identification (as specified in 40 CFR §261 and
summarized in the generic SAP).

5.2.3 Disposal Characterization Sample Numbering
The disposal characterization samples will be labeled as follows:
LLDSNNNNN

LL (two or more characters) designates site location, as specified in Section 5.1.2. DS designates that
the sample is collected for disposal characterization. NNNNN is the sample number, as specified in
Section 5.1.2.

Every label will be unique. In the field, the sampling personnel will keep a log of the sample
information (e.g., sample locations and collection methods).
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5.3 FILL MATERIAL SAMPLING

One representative sample will be collected from each source of off-site fill material selected to be
used for backfill purposes to determine if it is acceptable as clean fill. The subcontractor will provide
Parsons with data indicating that the fill material is comprised of soil or other unregulated material as
set forth in 6 NYCRR Part 350 and that it was not originated from another remedial site or site subject
to regulatory oversight, unless it is non-contaminated unregulated material. Further, the analytical
results will be documented to demonstrate that the selected fill material does not contain chemical
contaminants at levels that exceed applicable soil clean-up objectives as defined by applicable
guidance, regulation, or identified by the remedial program for the site.

5.3.1 Fill Material Sample Collection

The subcontractor will submit representative fill material samples and provide the analytical results
for comparison to the site cleanup objectives. One sample will be collected for each type of fill
material prior to use. No QA/QC samples will be collected for the fill material sampling.

5.3.2 Fill Material Sample Analysis
The samples will be submitted for at least the following analyses:

e VOC analysis using SW846 Method 8260B,
e SVOC analysis using SW846 Method 8270C, and
e Metal analysis using SW846 Method 6010B and Method 7471A.

The sample results will be compared to documented soil cleanup objectives. If the concentrations
exceed the soil cleanup objective values, the fill material will be rejected for the project unless
approved for use by the regulatory agencies.

5.3.3 Fill Material Sample Numbering
The fill material sample will be designated as follows:
LLFMNNNNN

LL (two or more characters) designates site location, as specified in Section 5.1.2. FM designates
that the sample is collected for fill material. NNNNN is the sample number consistent with the
specifications presented in Section 5.1.2.
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5.4 EXCAVATION WATER SAMPLING

Excavation water, including run-off, run-on, and decontamination water, will be collected on-site in
5,000 gallon frac tanks. After filling, these tanks will be allowed to settle for a minimum of 72 hours
before sampling.

5.4.1 Excavation Water Sample Collection

Samples will be collected from the mid depth of the tank using a dedicated disposable polyethylene
bailer lowered into the tank with nylon rope.

5.4.2 Excavation Water Sample Analysis

Seneca County Sewer District No. 2 requires that the excavation water be analyzed for metals. In
addition, the Army will require the excavation water sample be analyzed for VOCs and SVOCs and
the results be compared to hazardous waste criteria values to ensure the water is non-hazardous
according to 6 NYCRR Part 371. The Seneca County Sewer District will review the results and
determine if the analytical results are acceptable. If the analytical results are acceptable to the
District, the contents of the frac tank will be emptied directly into the SEDA sewer for disposal. If
the analytical results are not accepted by the District, the water will be pre-treated before it is
discharged into the SEDA sewer. It is anticipated that all collected water will be suitable for
discharge to the sewer.

5.4.3 Excavation Water Sample Numbering
The water samples will be numbered as follows:
LLWWTTMMMDD

LL (two or more characters) designates site location, as specified in Section 5.1.2. WW designates
that it is an excavation water sample. TT indicates the tank number (e.g., T1, T2). MMMDD is the
month and the day that the sample is collected (e.g., NOVQ7). It is anticipated that one tank may
serve a number of areas at SEAD, and that the tank may be used several times over the length of the
project.

5.5 GROUNDWATER AND SURFACE WATER MONITORING

Groundwater and surface water monitoring will be performed as part of the remedial actions at SEDA
under this Contract.
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5.5.1 Groundwater and Surface Water Sample Collection

All groundwater samples will be collected using low flow sampling techniques according to the
Ground Water Sampling Procedure Low Stress (Low Flow) Purging and Sampling (USEPA Region 2,
1998). Surface water will be collected in accordance with the generic SAP. Sampling procedure, QC
sample collection, sample handling and custody, holding times, and collection of field parameters will
be conducted in accordance with the generic SAP (Parsons, 2006).

5.5.2 Groundwater and Surface Water Sample Numbering

The groundwater samples will be numbered as LLMW2NNNNQI and the surface water samples will
be numbered as LLSW3NNNNQI.

LL (two or more characters) designates site location and QI is a two-letter QC identifier, as specified
in Section 5.1.2. MW indicates Monitoring Well and SW represents Surface Water.

5.6 DRUM CHARACTERIZATION SAMPLING

In the event that intact drums are recovered from the sites during remedial actions, drums will be
opened in accordance with the Generic SAP. Samples will be collected from the drums in accordance
with the Generic SAP and analyzed for hazardous waste characteristics. Based on the analytical
results, the drums will be grouped together based on compatibility and disposed of at the appropriate
disposal facilities either in bulk or as individual drums.

5.6.1 Drum Characterization Sample Collection

One composite sample will be collected from each recovered intact drum following procedures
outlined in the generic SAP. No field QC samples will be collected for the drum characterization
sampling.

5.6.2 Drum Characterization Sample Analysis

The composite sample will be submitted for toxicity characteristic leaching procedure (TCLP) VOC,
TCLP SVOC, TCLP metal, TCLP pesticide, TCLP herbicide, PCB, ignitability, pH, and reactivity
analyses. The corresponding analytical methods are specified in the generic SAP. The results will be
compared with the limits used for hazardous waste identification (as specified in 40 CFR §261 and
summarized in the generic SAP).

5.6.3 Drum Characterization Sample Numbering
The drum characterization samples will be labeled as follows:

LLDRNN
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LL (two or more characters) designates site location, as specified in Section 5.1.2. DR designates
that the sample is collected for drum characterization. NN is the sample number, assigned
sequentially.

Every label will be unique. In the field, the sampling personnel will keep a log of the sample
information (e.g., sample locations and collection methods).
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6.0 DATA VALIDATION

Both confirmatory soil sample results and groundwater and surface water long-term monitoring
results will be validated in accordance with the requirements contained in the analytical method, the
generic SAP (Parsons, 2006), the contract-specific SAP, the SS-WPs, the NYSDEC (2000) ASP, the
USEPA Region 2 SOPs, and the USEPA National Functional Guidelines for Data Review (USEPA,
2005b, 2004). Unless otherwise specified, disposal waste characterization samples, excavation water
samples, or fill material samples will not be validated.
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7.0 SPECIAL TRAINING AND CERTIFICATION

Unexploded Ordnance (UXO) avoidance/clearance is required at SEAD-16/17. All field personnel
performing UXO avoidance/clearance work should receive proper training as specified in the Generic
Site-Wide Health and Safety Plan for Seneca Army Depot Activity (Parsons, 2005) and the generic
SAP. In brief, all UXO personnel will be U.S. citizens and graduates from one of the following
schools or courses:

¢ U.S. Army Bomb Disposal School, Aberdeen Proving Ground, Maryland;

e The U.S. Naval Explosive Ordnance Disposal (EOD) School,

e The EOD Assistants Course, Redstone, Alabama; the EOD Assistants Course, Eglin AFB,
Florida; or a Department of Defense (DoD)-certified equivalent course.

To effectively and safely implement UXO avoidance/clearance at SEAD-16/17, an activity-specific
UXO Site Manager is assigned to manage all UXO-related activities performed on SEAD-16/17.
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Table 1
Proposed Remedial Action and Long-Term Management for Seven SEDA Sites to Achieve Site Closure
Seneca Army Depot Activity
Romulus, New York

CERCLA | Response

Proposed Remedial Action 121(c) | Complete
Site (Operations) Long-Term Management Reviews | Required
SEAD-4/38 Excavate Pb and Cr metal contaminated Not required. Required | 6/30/11

soil/sediment for offsite disposal; building
cleaning and debris removal / disposal.

SEAD-11 Excavate Pb- and TCE-contaminated soil 5 years semi-annual groundwater Required | 6/30/12
and debris for offsite disposal. monitoring; monitoring land use controls;
reporting; rampdown strategy.
SEAD-001-R (SEAD-16) OE clearance / avoidance, building 5 years annual surface water and Required | 6/30/11
cleaning and debris removal / disposal, groundwater monitoring; monitoring land

excavate metal and PAH-contaminated soil | use controls; reporting; rampdown strategy.
for offsite disposal.

SEAD-001-R (SEAD-17) OE clearance / avoidance, excavate metal 5 years annual surface water and Required | 6/30/11
contaminated soil for offsite disposal. groundwater monitoring; monitoring land
use controls; reporting; rampdown strategy.
SEAD-70 Excavate metal-contaminated soil for Not required. Required | 9/30/10
offsite disposal.
SEAD-121(C) No Action required. Not required Required | 6/30/11

Note: Remedial actions and long-term management for the sites may be revised in the future and the site-specific work plan should be consulted
for the most updated site plan for remedial actions and long-term management.
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Table 2

Summary of Regulatory and Remedial Approaches

Seneca Army Depot Activity
Romulus, New York

Regulatory Process

Remedial Approach
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Site lelzlzl sl 231618120 aA|Notes
Pre-ROD removals
SEAD-11: Old Const Debris Landfill v]0]|O O] O v Excavate lead and TCE contaminated soil and debris for offsite disposal
SEAD-70: Fill Area adjacent Buliding 2110 O]O]| O O Excavate arsenic contaminated soils for offsite disposal
SEAD-121C: DRMO Yard v]0 No Action is required
Post-ROD remediation
SEAD-4: Munitions Washout Facility vio|JOof[fOfO v’ |Excavate metal contaminated soils for offsite disposal
SEAD-16: Abandoned Deac Furnace v|iv[Io]lO]O O | v |Excavate metal and PAH contaminated soils for offsite disposal
SEAD-17: Deactivation Furnace viv]ofofoO v]0 Excavate metal contaminated soils for offsite disposal
SEAD-38: Bldg 2079 Boiler Blowdown v ]Oo|lOfO Excavate TPH contaminated soils for offsite disposal

v = completed;
O = required to complete
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Table 3
Summary of Key Project Personnel

Seneca Army Depot Activity

Romulus, New York

Organization | Position Name & Address Responsibility Phone Fax Email
Seneca Army Installation Stephen Absolom Project 607-869- 607-869- stephen.m.ab
Depot Activity | Manager SEDA Coordination 1309 1362 solom@us.ar
5786 State Route 96, | and management my.mil
P.O.Box 9
Romulus, New York
14541-0009
AFCEE Contracting Jesse Perez Project 210-536- 210-536- Jesse.perez
Officer’s HQ AFCEE/IWA — | Management 5269 4330 @brooks.af.
Representative | COR and mil
(COR) 3300 Sidney Administration
Brooks, Building
532
Brooks City-Base,
TX 78235-5112
USACE, Project Janet Fallo Project 607-869- | 607-869- Janet.R.Fal
NY District Manager SEDA, 5786 State | Coordination, 1248 1251 lo@nan02.
Route 96, Building | fund usace.army
125 programming -mil
Romulus, New
York 14541-0009
USACE, Project Randall Battaglia | Project 607-869- | 607-869- randy.w.bat
NY District Manager SEDA, 5786 State | Coordination, 1523 1251 taglia@nan
Route 96, Building | fund 02.usace.ar
125 programming my.mil
Romulus, New
York 14541-0009
USACE, Project Thomas Enroth Project 607-869- | 607-869- Thomas.R.
NY District Manager SEDA, 5786 State | Coordination, 1255 1251 Enroth@na
Route 96, Building | fund n02.usace.a
125 programming rmy.mil
Romulus, New
York 14541-0009
Parsons Project Todd Heino Overall project 617-449- 617-946- todd.heino@
manager 150 Federal Street, coordination 1405 9777 parsons.com
4" Floor
Boston, MA 02110
Parsons Regulatory Jeff Adams Regulatory issue | 617-449- 617-946- Jeff. Adams
Specialist 150 Federal Street, management 1570 9777 @parsons.co
4" Floor m
Boston, MA02110
Parsons Project Jackie Travers Overall project 617-449- 617-946- Jacqueline.T
Engineer 150 Federal Street, coordination and | 1566 9777 ravers@pars
4™ Floor management ons.com
Boston, MA02110 assistance
Parsons Technical Jeff Adams Provide technical | 617-449- 617-946- Jeff.Adams
Director 150 Federal Street, recommendation | 1570 9777 @parsons.co
4" Floor m
Boston, MA02110
October 2006
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Table 3 (Continued)
Summary of Key Project Personnel

Seneca Army Depot Activity

Romulus, New York

Organization | Position Name & Address Responsibility Phone Fax Email
Parsons Quality John Lanier Overall QA 716-633- 716-633- John.L anier
Assurance 180 Lawrence Bell implementation 7074 x222 | 7195 @parsons.co
Officer Dr, Suite 104 m
Williamsville, NY
14221
Parsons Site Manager Tom Andrews Site work 716-633- 716-633- Tom.Andre
180 Lawrence Bell coordinationand | 7074 6195 ws@parsons
Dr., Suite 104 management .com
Williamsville, NY
14221
Parsons Database Brendan Baranek- Database 617-449- 617-946- Brendan.Bar
researcher Olmstead management 1404 9777 anek-
150 Federal Street, Olmstead@
4™ Floor parsons.com
Boston, MA 02110
Parsons Project Chunhua Liu Data Evaluation, | 617-449- 617-946- Chunhua.liu
Chemist 150 Federal Street, Laboratory 1567 9777 @parsons.co
4" Floor Coordination m
Boston, MA02110
Parsons Field Analyst Ben McAllister Field Analysis 617-946- 617-946- benedict.mc
150 Federal Street, 1592 9777 allister@par
4" Floor sons.com
Boston, MA 02110
Parsons Project Safety | Timothy Mustard Project safety 303-764- 303-831- Tim.Mustar
Manager 1700 Broadway, management 8810 8208 d@parsons.c
Suite 900 om
Denver, CO 80290
Laboratory Lab Manager TBD Laboratory TBD TBD TBD
Analyses
NYSDEC Project Kuldeep K. Gupta Supervision, 518-402- kxgupta@g
Manager 625 Broadway review, and 9620 w.dec.state.n
Albany, NY 12233- approval y.us
7015
USEPA Project Julio F. Vazquez Supervision, 212-637- 212-637- vazquez.juli
Region 2 Manager 290 Broadway, 18th review, and 4323 3256 o@epamail.e
Floor approval pa.gov
New York, NY
10007-1866
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Table 4

Key Personnel Roles, Responsibilities, and Authorities

Responsibility

Project Manager: Todd Heino, PE

o Direct overall project and completion of PWS goals.

o Maintain project interface with SEDA management.

e Perform overall project planning, organizing,

monitoring, and control.

Lead the preparation of the PMP.

Represent Parsons on all project matters.

Interface with subcontractors’ senior management.

Attend all contractor meetings.

Ensure overall project QA/QC.

Report progress regularly to SEDA; present milestone

briefings.

Oversee creation of project website.

e Represent Parsons and assist SEDA in resolving
regulatory issues.

e Assist with public involvement activities.

e Ensure implementation of subcontracting goals

Project Engineer: Jackie Travers, PE

o Evaluate technical approach for best-method
implementation.

Ensure technical requirements are met.
Lead design reviews.

Provide input into progress-to-date reports.
Obtain proper permits, licenses, and approvals.
Lead review of all work plans and reports.
Provide oversight of Site Manager activities.
Coordinate technical support staff.

Interface with regulators.

Assist with subcontractor management.

Site Manager: Tom Andrews, PE

o Manage field office; provide onsite supervision of field
work, construction, demoalition, disposal and site
restoration.

e Ensure conformance with Project Engineering
drawings/contract requirements.

e Oversee work order execution (quality, cost, and

schedule).

Review of all site-specific work plans.

Oversee deliverable/report preparation.

Oversee work plan preparation.

Serve as primary POC on a daily basis with SEDA.

Conduct daily tasks for project repository and

administrative record.

Report safety incidents.

e Manage subcontractor field work.

Regulatory Specialist: Jeff Adams

o Manage project-specific regulatory issues.

o Develop closure documentation for site on PWS.
e Ensure CERCLA 121(c) process is completed.

o Interface with federal, state, and local regulators.

P:\PIT\Projects\Seneca PBC INSAP\Final\Tables\Table 4.doc

Authority

Approve PMP.

Approve all assigned
personnel.

Approve all deliverables.
Implement corrective
actions.

Approve all project-specific
plans and reports.
Approve subcontractor
invoices.

Direct all human resources
to support SEDA project.

Make basic assignments at
the site level.

Approve all project
deliverables and reports.
Approve all site-specific
plans.

Perform stop work
authority for onsite work.

Approve all site work and
restoration activity.
Approve all demolition and
disposal activity.
Exercise stop work
authority for onsite work.
Approve subcontractor
submittals.

Approve all site-specific
plans.

Approve all deliverables
and reports.

Approve all site-specific
assigned personnel.
Approve subcontractor
invoices.

o Approve all closure
documentation.
o Verify all ARARS are met.
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FIGURE 1
Project Sampling and Analysis Guidance Framework

Description Name of Document
An umbrella document for all . . .
contract-specific or site-specific Generic Site-Wide SAP for SEDA
SAPs for SEDA. (Parsons, 2006)
Contract-Specific SAP for seven SAP for Remedial Actions

sites. Specify contract-specific
SOPs/items and any variations
from the Generic SAP.

at Seven Sites

SS-WPs which specify site-specific
SOPs/items, detailed sampling and SS-WP for SS-WP for SS-WP for SS-WP for

analysis schedule, and variations SEAD-4/38 SEAD-11 SEAD-16/17 SEAD-70
from the Generic SAP and
Contract-Specific SAP.
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Electromagnetic
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mL

mL/L
ml/min
MPPEH
MS

MSD or MD
MS/MSD
MW

mV

NAD
NAPL
NAVD
NCP
NGVD
NIST
NIOSH
NPL
NTU

NY
NYCRR
NYSDEC
NYSDOH
OE

ORP
OSHA
OVM
PAB
PAH
PITG, or PI&TG, or
Parsons
PCB
pCi/g
PDOP
PE

PHC
PHSO
PID
PM;

ppb

Milliliter

milliliters per liter

milliliters per minute (ml/min)

material posing potential explosive hazard
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Matrix Spike Duplicate
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monitoring well or monitoring well boring
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Particulate matter less than 10 um aerodynamic diameter
parts-per-billion
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SVOC
SW
SWMU
TAGM
TB
TBC
TCL
TCLP
TIC
TKN
TOC
TOGS
TSP

TP

TPH
UFPO
ug/Kg
ug/L
pum

U.S.
USACE
USAESCH
USCG
USCS
USDoD
USDoE
USDol
USEPA
USNRC
UXo
UXO0QCS
UXOSO
VOA
VOC
VTSR
WB

WP

Semivolatile Organic Compound

Surface Water

Solid Waste Management Unit

Technical and Administrative Guidance Memorandum
Trip Blank

To Be Considered

Target Compound List

Toxicity Characteristic Leaching Procedure
Tentatively identified compound

Total Kjeldahl Nitrogen

Total Organic Carbon

Technical Operating Guidance Series

Total Suspended Particulate

Test Pit

Total Petroleum Hydrocarbon

Under Ground Facilities Protection Organization
micrograms per kilogram

micrograms per liter

micrometer

United States of America

United States Army Corps of Engineers

US Army Engineering and Support Center, Huntsville
U.S. Coast Guard

Unified Soil Classification System

United States of America Department of Defense
United States of America Department of Energy
United States Department of the Interior

United States Environmental Protection Agency
United States Nuclear Regulatory Commission
Unexploded Ordnance

UXO Quality Control Specialist

UXO Safety Officer

Volatile Organic Analysis

Volatile Organic Compound

verified time of sample receipt

Wash or Rinse Blank

Work Plan
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1.0 INTRODUCTION

Parsons has prepared the Generic Site-Wide Sampling and Analysis Plan (SAP) for the Seneca Army
Depot Activity (SEDA) in Romulus, New York. This generic site-wide SAP will serve as an
umbrella document under which project-specific tasks are conducted. Project-specific information is
not covered in this generic site-wide SAP but is documented in detailed project-specific work plans,
which use the generic SAP as an informational reference whenever appropriate. The use of this
generic SAP, with supplemental project-specific work plans as needed, is a significant opportunity to
use a graded approach, reducing repetition and streamlining the SAP development, review, and
approval process.

The SAP mainly consists of two parts: Quality Assurance Program Plan (QAPP, Sections 2 through
15) and Field Sampling Plan (FSP, Section 16).

The generic QAPP prepared for the Seneca Army Depot Activity states the expectations and
specifications for obtaining the type and quality of environmental data needed for the project and
describes the policies and procedures for ensuring that work process, products, or services satisfy the
stated expectations and specifications. The QAPP includes definitions and generic goals for data
quality and minimum requirements for quality assurance/ quality control (QA/QC) samples. The FSP
provides general information and standard operating procedures (SOPs) applicable to sampling and
analytical activities to be performed at all sites at SEDA.

It should be noted that the SAP may include discussions on procedures or methods that are not
applicable to a specific site since it is intended to encompass all sites at the Seneca Army Depot. A
Site-Specific work plan (SS-WP) will be prepared for each individual site where sampling and
analytical activities are being conducted. The work plan will serve as addenda to this SAP. It is
intended that once the SAP 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 SAP will be addressed and included in the site-specific work plan. The
majority of information contained in this SAP should not be repeated in the SS-WP. The methods
specific to each site should specify the appropriate detection limit and reporting limit information.
Any deviations from this SAP (e.g., holding times, detection limits, sampling methods, etc.) should
be brought to the attention of the management team.

The SS-WP should not be a stand-alone document from this SAP. This SAP will provide the
majority of the QA/QC information; the SS-WP should simply supplement this information by
providing site-specific requirements. Section 17 of this SAP summarizes key elements that should be
included in the SS-WP.
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The Seneca Site-Wide SAP is prepared consistent with the guidance including, but not limited to, the

following:

e Guidance for the Data Quality Objectives Process, United States Environmental Protection
Agency (USEPA) QA/G-4, 2000a

e USEPA Requirements for Quality Assurance Project Plans, USEPA QA/R-5,2001a

e Data Quality Objectives Process for Hazardous Waste Site Investigations, USEPA QA/G-4HW,
2000c

e Uniform Federal Policy for Quality Assurance Project Plans, Evaluating, Assessing, and
Documenting Environmental Data Collection and Use Programs, USEPA, 2005a

e Guidance for Quality Assurance Project Plans, USEPA QA/G-5, 2002b

e Quality Management Plan for Western Ecology Division, USEPA, 2001b

e Guidance for the Development of Quality Assurance Project Plans for Environmental Monitoring
Projects, USEPA Region 2, 2004

e Analytical Service Protocols (ASP), New York State Department of Environmental Conservation
(NYSDEC), 2000

e Technical Guidance for Site Investigation and Remediation SW-96-09: Development and Review
of Site Analytical Plans, NYSDEC, 2001

e Draft DER-10 Technical Guidance for Site Investigation and Remediation, NYSDEC, 2002

o Chemical Quality Assurance for Hazardous, Toxic and Radioactive Waste (HTRW) Project,
United States Army Corps of Engineers (USACOE) EM200-1-6, 1997

e Requirements for the Preparation of Sampling and Analysis Plan, USACOE EM200-1-3, 2001

Appendix A presents a cross reference table for selected applicable SAP guidance.
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2.0 PROJECT DESCRIPTION

Detailed site information and project scope and plan for each of the sites at SEDA will be presented
in the SS-WP. This section presents a brief summary of the SEDA background information and
general scope and objectives of the SEDA project.

2.1 SENECA ARMY DEPOT PROJECT BACKGROUND

SEDA is located approximately 40 miles south of Lake Ontario, near Romulus, New York (Figure 1).
The Depot lies immediately west of the village of Romulus, New York (NY), 12 miles south of the
villages of Waterloo and Seneca Falls, and 2.5 miles north of the village of Ovid, NY. The two
closest major cities are Rochester, NY, which is located approximately 60 miles northwest, and
Syracuse, NY, which is located approximately 60 miles northeast, respectively.

SEDA is located in an uplands area, where the elevation ranges from approximately 600 feet (ft.)
National Geodetic Vertical Datum (NGVD 1929) along the western boundary of the Depot to nearly
760 feet NGVD 1929 in the central portion of the eastern boundary. The uplands area where SEDA
is located forms a divide separating two of the New York Finger Lakes; Cayuga Lake on the east and
Seneca Lake on the west. Sparsely populated farmland covers most of the surrounding area. New
York State Highways 96 and 96A border SEDA to the east and west, respectively. Figure 2 presents
a plan view of SEDA.

The 10,587-acre SEDA facility has been owned by the United States Government since 1941 and was
operated by the Department of the Army (DOA) until 2001. From its inception in 1941 until 1995,
SEDA's primary mission was the receipt, storage, maintenance, and supply of military items,
including munitions and equipment. Seneca Army Depot was proposed to be included on the
National Priorities List (NPL) on July 14, 1989. Once Seneca Army Depot was listed on the NPL,
the Army, USEPA, and NYSDEC identified a list enumerating 57 solid waste management units
(SWMUs) where historic data or information suggested, or evidence existed to support, that
hazardous materials or hazardous wastes had been handled and may have possibly been released and
migrated into the environment. Each of these sites was identified in the Federal Facilities Agreement
(FFA) (Army, USEPA, NYSDEC, 1993) signed by the three parties, and this list subsequently
expanded to include 72 sites. Activities at the SEDA are regulated by the Comprehensive
Environmental Response, Compensation, and Liability Act of (CERCLA) and Resource Conservation
and Recovery Act (RCRA). USEPA and NYSDEC are the approval entities for the project. The site
number is listed as NY0213820830 and 8-50-006 under the USEPA and NYSDEC program,
respectively.

The Depot’s mission changed in early 1995 when the Department of Defense (DoD) recommended
closure of the SEDA under the Base Realignment and Closure (BRAC) process. This
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recommendation was approved by Congress on September 28, 1995, and the Depot was closed by
July 2001.

This project is conducted by Parsons under the Huntsville Contract titled Architect-Engineer (A-E)
Services for Investigative and Design Expertise for Indefinite Delivery/Indefinite Quality Contract for
Environmental Programs at Defense Logistics Agency (DLA) Field Activities and Other DoD
Activities (DACA87-02-D-0005).

A field sampling and analysis plan and a chemical data acquisition plan, developed in 1995 as a
generic FSP and a generic QAPP for the Seneca Army Depot Activity, was incorporated in the Final
Generic Installation Remedial Investigation/Feasibility Study (RI/FS) Workplan (Parsons, 1995) as
Appendix A and Appendix C, respectively. This SAP, once approved, will supersede the current field
sampling and analysis plan and the chemical data acquisition plan developed in 1995.

2.2 PROJECT SPECIFIC BACKGROUND

Background information for each specific site within the Depot will be included in the SS-WP. The
SS-WP will present information of site location, site contamination history, and findings from

previous investigations.
2.3 PROJECT SCOPE AND OBJECTIVES

The primary objective of the project is to conduct remedial investigation, feasibility study, and
remedial action at the identified SWMUs at Seneca Army Depot. Work required includes activities
such as but not limited to investigation, testing, excavation, separation, treatment, and disposal of
contaminated materials. Work will be conducted in accordance with the FFA (USEPA, NYSDEC,
Army, 1993), CERCLA, RCRA, National Oil and the Hazardous Substances Contingency Plan (more
commonly called the National Contingency Plan, or NCP) requirements, with regulatory coordination
of the NYSDEC and the USEPA Region 2.

24 APPLICABLE REGULATIONS/STANDARDS

Applicable or Relevant and Appropriate Requirements (ARARs) are promulgated regulatory
standards or requirements and as such are legally enforceable and generally applicable and equivalent
to the media or conditions at the site. In addition to ARARs, advisories, criteria, or guidance may be
evaluated as "To Be Considered" (TBC) regulatory items. CERCLA indicates that the TBC category
could include advisories, criteria, or guidance that were developed by USEPA, other federal agencies,
or states that may be useful in developing CERCLA remedies. The following ARARs and TBCs
have been identified for the project.
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Soils/Ditch Soil

e NYSDEC Superfund and Brownfield Law and Regulation Subpart 375-1 — General Remedial
Program Requirements (June 2006) — TBC,

e NYSDEC Technical and Administrative Guidance Memorandum (TAGM) HWR-94-4046
(January 1994) — TBC, and

e EPA Regional Preliminary Remediation Goals (PRGs) or Risk Based Concentrations (RBCs) —
TBC.

Sediment

e NYSDEC Technical Guidance for Screening Contaminated Sediments. Updated 1999 — TBC.
Groundwater

e Technical Operating Guidance Series (TOGS), 1.1.1, Class GA (groundwater) Standards (June
1998 with amendments) — ARAR,

e National Primary Drinking Water Regulations — ARAR, and

e Technical Operating Guidance Series (TOGS), 1.1.1, Class GA (groundwater) Guidance Values
(June 1998 with amendments). — TBC.

Surface Water

e Technical Operating Guidance Series (TOGS), 1.1.1, Class C (surface water) Standards and
Guidance Values (June 1998 with amendments) — TBC, and
e National Recommended Water Quality Criteria — TBC.

Potentially applicable ARARs and TBCs are provided in Table 1-A and 1-B for soils/sediment and

groundwater/surface water, respectively.
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3.0 PROJECT ORGANIZATION AND RESPONSIBILITIES

This section presents the relationship between the key elements of the project organization and their

responsibilities.
3.1 PROJECT ORGANIZATION

The organizations who will be directly involved in the performance of the SEDA projects will include
the NYSDEC, USEPA Region 2, the Army, SEDA, Parsons, and subcontractors. The organizations,
key personnel from each organization, and personnel contacts are listed in the following table. A
chart showing the project organization is presented in Figure 3. Project-specific responsibilities (to
include any additional subcontractors) and project-specific team will be identified and discussed in

detail in the SS-WP.

Organization | Position Name & Address | Responsibility | Phone Fax Email
USACE Project John Nohrstedt Project John.Nohrs
Huntsville Manager Management tedt@hnd0
l.usace.arm
y.mil
Seneca Army | BRAC Stephen Absolom | Project 607-869- | 607-869- | stephen.m.a
Depot Environmental | Seneca Army Coordination 1309 1362 bsolom(@us
Activity Coordinator Depot Activity, .army.mil
5786 State Rte 96,
P.O.Box 9
Romulus, New
York 14541-0009
USACE, Project Thomas Battaglia | Project 607-869- | 607-869- | thomas.c.ba
NY District Manager Seneca Army Coordination, 1353 1251 ttaglia@na
Depot Activity, fund n02.usace.a
5786 State Rte 96, | programming rmy.mil
Building 125
Romulus, New
York 14541-0009
USACE, Project Janet Fallo Project 607-869- | 607-869- | Janet.R.Fal
NY District Manager Seneca Army Coordination, 1248 1251 lo@nan02.
Depot Activity, fund usace.army
5786 State Rte 96, | programming .mil
Building 125
Romulus, New
York 14541-0009
USACE, Project Randall Battaglia Project 607-869- 607-869- | randy.w.bat
NY District Manager Seneca Army Coordination, 1523 1251 taglia@nan
Depot Activity, fund 02.usace.ar
5786 State Rte 96, | programming my.mil
Building 125
Romulus, New
York 14541-0009
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Organization | Position Name & Address | Responsibility | Phone Fax Email
USACE, Project Thomas Enroth Project 607-869- 607-869- | Thomas.R.
NY District Manager Seneca Army Coordination, 1255 1251 Enroth@na
Depot Activity, fund n02.usace.a
5786 State Rte 96, | programming rmy.mil
Building 125
Romulus, New
York 14541-0009
Parsons Project Todd Heino Overall project | 617-449- | 617-946 | todd.heino
Manager 150 Federal Street, | coordination 1405 9777 (@parsons.c
Boston, MA 02110 om
Parsons Technical Douglas Downey Provide (303) 764- | (303) 831 | Doug.Dow
Director 1700 Broadway, technical 1915 8208 ney@parso
Suite 900 recommendatio ns.com
Denver, CO n
Parsons Quality John Lanier Overall QA 716-633- 716- John.Lanie
Assurance 180 Lawrence Bell | implementation | 7074 X 633- r@parsons.
Officer Dr, Suite 104 222 7195 com
Williamsville, NY
14221
Parsons Field Team Tom Andrews Construction 716-633- | 716-633 | Tom.Andre
Leader 180 Lawrence Bell | oversight 7074 -6195 ws(@parso
Dr., Suite 104 ns.com
Williamsville, NY
14221
Parsons Database Eric Bishop Database 405-732- | 405-732 | Eric.Bisho
researcher 2701 Liberty management 9803 -9726 p@parsons
Parkway, Suite 317 617-449- | 617-946 | .com
Midwest City, OK 1404 9777 Brendan.B
73110-2880 aranek-
Brendan Baranek- Olmstead
Olmstead (@parsons.c
150 Federal Street om
Boston, MA 02110
Parsons Project Chunhua Liu Data 617-449- | 617- Chunhua.li
Chemist 150 Federal Street | Evaluation, 1567 946- u
Boston, MA02110 | Laboratory 9777 (@parsons.c
Coordination om
Parsons Field Analyst Ben McAllister Field Analysis | 617-946- | 617-946 | benedict.m
150 Federal Street, 1592 -9777 callister@p
Boston, MA 02110 arsons.com
Laboratory Laboratory TBD Laboratory TBD TBD TBD
Manager Analyses
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Organization | Position Name & Address | Responsibility | Phone Fax Email
NYSDEC Project Kuldeep K. Gupta Supervision, 518-402- kxgupta@g
Manager 625 Broadway review, and 9620 w.dec.state.
Albany, NY 12233- | approval ny.us
7015
USEPA Project Julio F. Vazquez Supervision, 212-637- 212-637- | vazquez.jul
Region 2 Manager 290 Broadway, review, and 4323 3256 io@epamai
18th Floor approval l.epa.gov
New York, NY
10007-1866

3.2 ROLES AND RESPONSIBILITIES
The following is a description of the key elements of the organization and their responsibilities.
3.2.1 USEPA and NYSDEC

USEPA Region 2 and NYSDEC are the primary regulatory agencies maintaining oversight and
administering the completion of the remedial investigations and actions at the former SEDA site.
These agencies will receive copies of the SAP. Parsons will submit all relevant regulatory
documents, including this SAP to SEDA and Huntsville for review and approval, prior to their
delivery to NYSDEC and USEPA Region 2. NYSDEC and USEPA Region 2 are responsible for the
final acceptance of all documents with authority under CERCLA and RCRA.

3.2.2 USACE, Huntsville

Huntsville is responsible for the Seneca project oversight. The overall Point of Contact for Seneca
Depot activities, or the Contracting Officer’s Representative (COR), is Mr. John Nohrstedt. Mr. John
Nohrstedt or his designee will provide day-to-day liaison with the Huntsville and ensure that
appropriate coordination is maintained among the different parties involved in the project.

3.2.3 SEDA

SEDA is responsible for coordinating the activities at the Depot and has the responsibility of
reviewing all supporting documents. Mr. Stephen Absolom is the Army’s designated Base
Environmental Coordinator (BEC) for SEDA and he is responsible for ensuring that the Army’s
environmental obligations and contractual objectives are met. Mr. Absolom or his designee is
responsible for securing and managing project funds, establishing and maintaining the information
repository, promoting public involvement, and coordinating regulator and stakeholder interaction.
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Mr. Absolom, or his designee, will also be responsible reviewing and approving, on behalf of the

Army, all project documents submitted by Parsons.
3.2.4 USACE, NY District

USACE, NY District provides funding and technical support for remedial investigations and actions
performed at the SEDA. Mr. Randall Battaglia, Ms. Janet Fallo, Mr. Thomas Enroth, and Mr.
Thomas Battaglia are project managers that oversee and manage various projects at Seneca in support
of Mr. Absolom at SEDA. Mr. Randall Battaglia coordinates with USACE Huntsville in providing
the necessary funding for projects at SEDA.

3.2.5 Parsons

Parsons Infrastructure & Technology Group Inc (Parsons or PITG) has been contracted for the Seneca
Army Depot remediation activity and will be responsible for preparing necessary technical and
administrative documents and, implementing the necessary actions for the remediation/investigation.
Parsons team consists of members who have extensive experience in conducting site
investigation/remediation. Key personnel and their respective roles and responsibilities are discussed
below.

3.25.1 Project Manager

Mr. Todd Heino will serve as the Parsons project manager and will have overall responsibility for
administering, managing, and implementing the technical and administrative components of the
project. Mr. Heino will direct and administer all Parsons’ efforts on the SEDA project, and he will
bear responsibility of maintaining liaison and coordinating the actions of all involved personnel
including Army, USEPA, NYSDEC, project and subcontract personnel. Mr. Heino will be supported
in his role by Parsons project team. Mr. Heino will oversee and direct the preparation and submittal
of all required programmatic and regulatory documents, and he will direct the performance of all
required work.

3.25.2 Project Team

Parsons project team consists of technical personnel, including technical director, site manager,
regulatory specialist, field sampling personnel, quality assurance officer, project engineers,
geologists, chemists, risk assessors, licensed professional engineers, construction managers, health
and safety personnel and Unexploded Ordnance (UXO) technicians, and engineer designers. Parsons
project team, along with selected subcontractors, are responsible for completing the required technical
work and for developing, summarizing, and reporting key data (technical, financial, etc.) required by
the involved parties. All project personnel are responsible for implementing the SAP, and for
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reporting all deviation from the SAP to the project manager. Corrective action procedures must be
implemented when deviations from the SAP are noted or whenever project personnel identify field

sampling or analytical problems that could potentially affect data quality or usability.

Technical Director

Mr. Doug Downey will perform duties of a Technical Director for the SEDA activities. As the
Technical Director, Mr. Downey will assist Mr. Heino by providing technical guidance and oversight
of all contract related activities that are performed during the completion of the identified contract
work.

Quality Assurance Officer

Mr. John Lanier is the Quality Assurance Officer (QAQO) the for the SEDA project. Mr. Lanier
satisfies the requirement for and QAP that are identified in the NYSDEC guidance (NYSDEC
Technical Guidance for Site Investigation and Remediation, 2002). As the QAO, Mr. Lanier will not
be involved in the generation or collection of primary project data, but will be responsible for
overseeing and auditing the SAP and data generating and collection process to ensure that the work
conducted is completed in accordance with the requirements specified in the SAP. Mr. Lanier, or his
designee, may conduct field audits and coordinate any corrective actions with the project manager
and the project chemist. The QAO will certify that the primary project data are collected and
analyzed using the appropriate procedures. The QAO, or designated team, is responsible for
preparing and revising the SAP. Mr. Lanier will coordinate primarily with Parsons project manager,
the technical director, the site manager, and the project chemist, but will have access to all members
of the assembled project team as needed.

Field Analyst

If field analyses are warranted, a qualified field analyst will be assigned to conduct the necessary
analysis. A field analyst must have the following minimum qualifications: (1) completion of a
certification course or training by an experienced analyst who has demonstrated proficiency in the
method; or, (2) demonstration of the analyst’s proficiency by correlation of the analyst’s results with

laboratory confirmation analysis.

Field Team Leader (Site Manager)

The field team leader, or site manager, will have the day-to-day responsibility of the oversight and
coordination of all activities performed by Parsons personnel or subcontractors at the Seneca Army
Depot Activity. The field team leader is an experienced person who has demonstrated proficiency in
the sampling method. Parsons field team and subcontract personnel working at the Seneca Army
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Depot facility will interact directly with the field team leader and receive direction and assignments of
tasks that they are to complete. Field team personnel (via designated team leader) and lead
subcontract representatives will provide the field team leader with daily reports of the work assigned,
the work completed, conflicting schedule or potential work problems or delays that are expected
based on their daily best estimates.

The field team leader will be responsible for assessing and evaluating the accuracy of all daily work
reports, and for formally approving daily subcontractor work summaries before they are submitted to
Parsons project manager and subcontracting and financial support personnel for posting and payment.
The field team leader will also be responsible for notifying the Parsons project manager of any
expected delay or problem that may impact Parsons’ ability to perform the required work in
accordance with the terms of the contract or regulatory time restrictions. With the consent of Parsons
project manager, the field team leader will also serve as Parsons’ primary liaison between Parsons

field personnel (project staff and subcontractors) and client/regulatory visitors to the site.

The field team leader is responsible for ensuring that calibration is completed daily in accordance
with this procedure, that equipment and instrument inspection and maintenance is conducted, that
measurements are taken to the specified accuracy, and that the requisite QA/QC samples are

submitted to the laboratory.

Field Sampling Team

Members of field sampling teams are responsible for the collection, transcription, and retention of all
pertinent field data, information, forms, records, measurements and samples; sample preservation and
storage in the field; sample packaging; coordination and arrangement of sample shipment and
delivery; and field measurements. All team members should be familiar with the SAP requirements.

Project Chemist

The project chemist will have at least two years of experience in data review and be familiar with
USEPA Region 2 data validation requirements and the NYSDEC (2000) ASP. The project chemist is
responsible for data verification, data validation, and data usability evaluation for all analytical data
generated for the project.

The project chemist will be responsible for communicating with the laboratory on a regular basis
regarding sample shipment, receipt, and login, and all issues relating to data quality, scheduling and
data packages. The project chemist will review all project and laboratory documentation related to
the analytical process and will prepare data verification reports as needed. In addition, the project
chemist is responsible for the quarterly data submittal to the Army and quarterly Analytical Services
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Tracking System (ANSETS) Data Requirement form submittal to the USEPA Region 2 Regional
Sample Control Coordinator (RSCC), as discussed in detail in Section 8.11.4.

Data Users

Technical personnel who use the collected data to perform their responsibilities (e.g., risk assessment,
remedial design) will use the data for various purposes. Data users are responsible for

communicating additional data needs to the project manager.

Project Health and Safety Officer (PHSO)

Parsons Project Health and Safety Officer oversees the health and safety of personnel involved in the
project. Project Health and Safety Officer is responsible for developing the Health and Safety Plan
for the project and has the authority to initiate a work stoppage due to health and safety concerns.

3.2.6  Subcontractor

Laboratory

The analytical laboratories selected to perform analyses for environmental samples collected at
Seneca site must be certified under the Environmental Laboratory Approval Program (ELAP),
implemented by the New York State Department of Health (NYSDOH), and be capable of providing
complete environmental analytical services consistent with USEPA protocols and NYSDEC (2000)
ASP. The selected laboratories should implement QA/QC procedures consistent with the NYSDEC
ASP protocol, Region 2 SOPs, and this generic SAP. Prior to sample analysis, each laboratory must
submit detailed information regarding the ELAP certification, laboratory project manager, and
QA/QC procedures to Parsons. Parsons project chemist will review the ELAP certification and
QA/QC manual submitted by the laboratory to ensure consistency with requirements by this SAP and
SS-WP.

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 will be signed by the project manager, or designee, when complete.

Other Subcontractors

Other subcontractors identified for specific project will be specified in the SS-WP. The following
provides a list of potential subcontractors that may be used for the project.
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General Contractors

Abscope Environmental, Inc. (Canastota, New York).
Sessler Wrecking, Inc. (Waterloo, New Y ork)

AAA Environmental (Syracuse, New Y ork)

Maxim Construction (East Syracuse, New Y ork)

Drilling

Nothnagle Drilling (Scottsville, New York).
Northstar Drilling (Homer, New York)

SJB Services, Inc. (Hamburg, New Y ork)

American Auger & Ditching (Constantia, New Y ork)

Surveys
Naybor Surveying (Alden, New York).
3.3 COMMUNICATION PATHWAYS

Communication is one of the keys to a successful project. Communication pathways and modes of
communication are delineated in Table 2.

The Laboratory shall communicate with Parsons project manager, QA officer, or project chemist by
telephone or via email as necessary throughout the process of sample scheduling, shipment, analysis
and data reporting, to ensure that samples are properly processed. This shall include immediately
notifying Parsons of any irregularities with samples or sample paperwork received, noting
discrepancies between paperwork and verbal orders placed by Parsons authorized personnel,
problems encountered in sample analyses that could affect data quality or schedule, and any
laboratory conditions that may impact the timeliness of analyses or data reporting. In particular, the
Laboratory shall notify Parsons in advance regarding any data that could potentially be late and shall

specify an estimated delivery date.

The field team leader shall communicate with the project manager or QA officer by telephone as

necessary throughout the sampling event to ensure that samples are properly collected and delivered.
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4.0 DATA QUALITY OBJECTIVES

Data Quality Objectives (DQOs) define the type, quantity, and quality of data that are needed to
answer specific environmental questions and support environmental decisions. 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. DQOs are implemented so the data are legally and scientifically defensible.
This section presents the general process of DQO development and factors that will affect DQO
development (Sections 4.1 and 4.2). Site-specific DQOs will be defined in the SS-WP. As part of the
DQO development, data performance criteria need to be determined. Section 4.3 presents indicators
that will be used to represent data quality and their performance requirement criteria. Section 4.4
describes method detection limits, reporting limits and instrument calibration limits. Section 4.5 and
Section 4.6 describe quality control activities and quality control checks for the project, which will be
conduced to ensure the data quality.

4.1 DATA QUALITY OBJECTIVE DEVELOPMENT PROCESS

Development of data quality objectives will be conducted in accordance with the USEPA (2000a, c)
Guidance for the data quality objectives process, the USEPA (2005a) Uniform Federal Policy for
Quality Assurance Project Plans, and the NYSDEC (2001) Development and Review of Site
Analytical Plans.

The following elements will be incorporated into the DQO development in accordance with the
NYSDEC guidance and the sections corresponding to the elements are specified:

e definition of data types and data uses (Section 4.2),

e specification of data performance criteria (Section 4.3),

e discussion of implementation mechanisms of sampling for routine, baseline and expanded
parameters (Sections 4.4 and 4.5)

e presentation of action levels or applicable standards (Section 2.4)

A Systematic Planning Process (SPP) described in the USEPA (2005a) guidance or the Data Quality
Objectives Process (DQOP) discussed in the USEPA (2000a, ¢) guidance will be used to identify site-
specific DQOs based on the specific site information.

The SPP process, presented in Figure 13 of the USEPA (2005a) guidance, is based on the scientific
method and includes concepts such as objectivity of approach and acceptability of results. It uses a
common sense graded approach to ensure that the level of detail in planning is commensurate with

the importance and intended purpose of the work and the use of available resources. This framework
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promotes communication between all organizations and individuals involved in an environmental

project.

When critical environmental decisions need to be made (e.g., final decision-making or compliance
with a standard), the USEPA (2000a) defined DQOP will be followed. The DQOP requires statistical
expertise to define the amount of error acceptable when making an environmental decision and

includes the following seven steps:

e Step 1: State the problem

e Step 2: Identify the decision

e Step 3: Identify the inputs to the decision

o Step 4: Define the boundaries of the study

e Step 5: Develop a decision rule

e Step 6: Specify tolerable limits on decision errors

e Step 7: Optimize the design for obtaining data

The DQO process is iterative, i.e., the seven-step process should be repeated, as needed, based on
newly acquired data and/or information.

DQO for a specific project will be presented in a SS-WP. In general, the DQO will be developed
using the SPP or DQOP for the Data Quality Objectives Process. Most projects under the contract
will be judgmental-based and therefore SPP, a less iterative process, is normally used to develop the
project’s data quality criteria.

4.2 DATA TYPES AND DATA USES

DQOs are based on the premise that different data types or different data uses require different levels
of data quality. This section provides information on potential data type (Section 4.2.1) and data uses
(Section 4.2.2) for the project.

4.2.1 Data Types

Two types of data will be produced for the Seneca Depot Activity. Screening data are data generated
by rapid methods of analysis with less rigorous sample preparation, calibration and/or QC
requirements. Physical test methods (e.g., dissolved oxygen (DO) measurements, temperature, pH,
moisture content, turbidity, conductance, etc.) have been designated by definition as screening
methods. Screening data are to be used for screening purposes. A summary of screening methods are
presented in Table 3.
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Definitive data are analytical data that are suitable for final decision-making. All definitive data will
be generated using rigorous analytical methods such as approved USEPA SW-846 reference methods.
A summary of definitive methods are presented in Table 4. Tables 5-A and 5-B present sample
containers, preservatives, and holding times for soils/sediment and aqueous samples, respectively.
Table 6-A through Table 6-N present target analyte list for various analytical methods and Table 7-A
through Table 7-G present quality control requirements for various analytical methods.

In addition to the above referenced two types of data, nonmeasurement data acquisition may be
required for each project. The data that may be required include:

e (Climate,

e Geology and soils,

e Hydrogeology,

e Local relevant habitats, and

o Threatened and endangered species.
4.2.2 Data Uses

Data produced under the project will be used by various users for a variety of purposes, such as
determining the nature and extent of contamination at a hazardous waste site, assessing priorities for
response based on risks to human health and the environment, determining appropriate cleanup
actions, determining when remedial actions are complete, and determining compliance with
regulatory permit limits and environmental standards. The data may be used in all stages in the
investigation of a SWMU, including site inspections, RI/FS, remedial design, treatability studies, and
removal actions. In addition, the data may be used in enforcement/litigation activities.

4.3 DATA QUALITY INDICATORS

This section presents a brief introduction of the data quality indicators (DQIs) including precision,
accuracy, representativeness, completeness, comparability, sensitivity, and defensibility. The
quantitation method for each indicator is discussed in this section. The measurement performance
criteria for each indicator identified for the project is presented in Table 7-A through Table 12.

4.3.1 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.
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The degree of agreement, expressed as the relative percent difference (RPD), is calculated using the
formula below.

RPD = v, -V,) x 100

V, +V,
2
where: V1 =value 1; V2 = value 2

Analytical precision can be assessed by analyzing matrix spike/matrix spike duplicate pairs,
laboratory control spike (LCS)/laboratory control spike duplicate pairs, and laboratory analytical
duplicate samples. Field precision is assessed by measurement of field duplicate samples. The
objective for precision is to be within the established control limits for the methods. A note will be
provided if RPD is not calculated due to missing data values, “less than” or “greater than” values, or
other reasons. The control limits for precision are presented in Table 7-A through Table 7-G, Table
10-A through Table 10-E, and Table 12 and any exceedance of the values listed in the table will

trigger corrective actions as presented in Section 11.
4.3.2 Accuracy/Bias

Accuracy is the degree of agreement of a measurement with an accepted reference or true value; bias
indicates the systematic or persistent distortion of a measurement process that causes errors in one
direction. The terms accuracy and bias are used interchangeably in this document. 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:

measured value

% Recovery =100 x . 1
rue 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 of accuracy is to
meet the established control limits for the methods. A note will be provided if % recovery is not
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calculated due to missing data values, “less than” or “greater than” values, or other reasons. The
control limits for precision are presented in Table 7-A through Table 7-G and Table 10-A through
Table 10-E and any exceedance of the values listed in the table will trigger corrective action

requirements as presented in Section 11.
4.3.3 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.

4.3.4 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 are
complete and valid if they meet all acceptance criteria including accuracy, precision, and any other
criteria specified by the particular analytical method being used. Data with minor exceedances in
accuracy and precision may be considered usable based on a data usability assessment, which is
presented in Section 8.7.

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

% 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.
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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. Unless otherwise specified by the SS-WP, the goal for laboratory completeness is
95 percent. The goal for field completeness is 95 percent. However, field teams should take all
measures necessary to complete the sampling program. In the event of substantial impact to field
completeness, the findings will be thoroughly documented in the final report.

4.3.5 Comparability

Comparability expresses the confidence with which one data set can be compared to another.
Comparability must be considered in designing the sampling program and the objective will be met
by using standard methods for sampling and analyses specified in this report and by following
techniques and methods set forth in the SS-WP.

Whenever definitive analysis is performed to confirm screening results, comparability criteria must be
established and documented in the SS-WP prior to data collection. Comparability criteria must be
determined for each matrix, analytical group (and analyte, if applicable), and concentration level.

4.3.6  Sensitivity and Quantitation limits

Sensitivity is the ability of the method or instrument to detect the target analytes at the level of
interest. Method and instrument sensitivity is measured by developing Method Detection Limits
(MDLs) for each analyte of interest. The MDL is a statistically derived value that represents the
lowest concentration of an analyte that can be detected with 99 percent confidence that the analyte
concentration is greater than zero. And MDL study is performed for each analyte, instrument and

matrix and represents the lowest concentration detectable under those conditions.

The quantitation limit (QL) is the minimum concentration of an analyte that can be routinely
identified and quantified by a laboratory. The QL is usually three to five times the MDL. For
multipoint calibrations, the lowest point of the calibration curve should be at or below the QL. For
one-point calibrations, the laboratory should analyze a check standard that contains all target analytes
at or below the QL as proof that the analyte can be quantitated at that level.

4.3.7 Defensibility

Data defensibility is defined as data that are both relevant and reliable. This generic SAP was
designed to ensure data defensibility for the project. A few key elements that will ensure data
defensibility are:
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e Appropriate documentation, including Chain of Custody (COC) forms, project records, and
analytical traceability

¢ Using appropriate and approved analytical methodology

¢ Using NYSDOH ELAP-certified laboratories

e Appropriate sampling design, sample collection, sample handling, and sample storage

e Data validation

e Audits

4.4 METHOD DETECTION LIMITS, REPORTING LIMITS, AND INSTRUMENT
CALIBRATION REQUIREMENTS

This section describes the terminology for method detection limit, sample quantitation limit (SQL),
and reporting limit (RL) and procedures for MDL and RL studies.

4.4.1 Method Detection Limit Study

The MDL is the minimum concentration of a substance that can be measured and reported with 99%
confidence when the analyte concentration is greater than zero. The MDL is lower than the
concentration at which the laboratory can quantitatively report. Laboratories determine their “best
case” sensitivity for analytical methods by performing MDL studies. The MDL determinations are
required at initial analytical method set-up. After the initial study, the MDL determinations shall be
performed once per 12 month period, or otherwise be replaced by quarterly MDL verification, as
discussed in the following section. In addition, the MDL studies shall be conducted when a major
change to the analytical method, instrumentation, or preparation (e.g., extraction) procedure occurs.
The MDL study shall be conducted by following the procedure as described in 40 CFR 136 Appendix
B. The MDLs achieved by the chosen laboratory within one year prior to the analysis of project

samples should be less than or equal to one-half the sample reporting limits.
4.4.2 Method Detection Limit Verification

An MDL verification is performed on an MDL check sample spiked at approximately 2 times the
reported MDL to confirm the MDL or to extend the use period of the MDL. The MDL verification
can be performed on each instrument immediately following an MDL study to validate the MDL. In
addition, after the initial MDL study, the MDL verification can be performed quarterly in lieu of the
annual MDL study. The MDL verification sample shall be taken through all the preparatory and
determinative steps used to establish the MDL values. The MDL is verified if the laboratory can
reliably detect and identify all analytes in the check sample by the method-specified criteria. If the
method has no confirmation criteria, the check sample must produce a signal that is at least 3 times
the instrument’s noise level. If the MDL is not verified, one of the following three measures should
be implemented by the laboratory:
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e determine the cause(s) of the verification failure, correct the problem, and repeat the MDL
verification.

o spike the MDL check sample at successively higher concentrations until the verification
criteria are met, and use the first successful concentration as the reported MDL. The
laboratory and project chemist shall ensure the newly established MDL still meets the PQOs.

o reconduct the MDL study.

4.4.3 Sample Quantitation Limit

Frequently, QLs for specific samples are adjusted for dilutions, changes to sample volume/size and
extract/digestate volumes, percentage of solids, and cleanup procedures. These QLs are referred to as
SQLs.

4.4.4 Reporting Limit

The laboratory participating in any project under this contract shall compare the results of the MDL
demonstrations to the RL for each analyte. Laboratory RLs should be at least 3 times the achievable
laboratory MDL and ideally 10 times the achievable laboratory MDL. The laboratory shall also
verify RL by including a standard at or below the RL as the lowest point on the calibration curve. All
results shall be reported at or above the MDL values; however, for those results falling between the
MDL and the RL, a laboratory validation flag shall be applied to indicate the analyte was detected,
but the concentration is an estimation. No results shall be reported below the MDL. The RL must be

at or below the project required RLs specified in the SS-WP.
4.4.5 Project Required Reporting Limit

The project required RL for a target analyte is the numerical value identified for the project. It may
be an ARAR or TBC identified for the project such as maximum contaminant levels (MCLs), a risk-
based concentration level, a reference-based standard, or a technological limitation. Some commonly
used ARARs, TBCs, and other benchmark values are listed in Tables 1-A, 1-B, and Table 6-A
through Table 6-N. Project required reporting limit will be specified in the SS-WP based on the
specific site condition. Environmental decision-making may be adversely affected by the failure to
meet project required reporting limits. Therefore, laboratory RLs must be less than the project
required RLs.

Because of uncertainty at the quantitation limit, project SQLs should be no greater than one-third of
the project required reporting limit and ideally one-tenth of the project required reporting limit.
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4.4.6 Contract Required Quantitation Limit (CRQL)

CRQL is the minimum level of reliable quantitation acceptable under the USEPA Contract
Laboratory Program (CLP). The contract Statement of Work (SOW) for the CLP gives CRQLs, and
they are used for RLs (after adjustment for %moisture and dilution). The CLP CRQLs are set at the
concentration of the lowest non-zero standard in the calibration curve. Organic analytes that are
positively identified below the CLP CRQL are reported as present, but at an estimated concentration
(with a "J" flag). The laboratory RL should be reported below the CRQL under the CLP program.
Inorganic analytes reported at a concentration above the laboratory's RLs but below the CLP CRQL
are flagged with a "B".

447 Instrument Calibration

Measuring and testing instrument shall have an initial calibration and shall be recalibrated/verified 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 instrument manual, the analytical method, the
NYSDEC ASP, and the project specific QA requirements.

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 instrument calibration to evaluate the physical
condition of the instrument. The purpose of the inspection is to detect any abnormal wear or damage
that may affect the operation of the instrument before the next calibration. Instrument found to be out

of calibration or in need of maintenance or repair will be identified and removed from service.

The laboratory QA Officer shall be notified if the instrument 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 items inspected or tested since
the last calibration check; and repeating the original inspections or tests using calibrated instrument
when it is necessary to establish the acceptability of previous inspections or tests. Specifics regarding
QC checks and verification of equipment stability are presented in Table 7-A through 7-G for
laboratory instrument and Table 11 for field instrument.

All measuring and testing instrument use shall have current documentation of the calibration status
and calibration expiration date. Instrument 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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4471 Laboratory Instrument Calibration

Analytical instruments shall be calibrated in accordance with the analytical methods. All target
analytes reported shall be present in the initial and continuing calibrations, and these calibrations shall
meet the acceptance criteria specified in Table 7-A through Table 7-G. All results reported shall be
within the calibration range. Results outside the calibration range are unsuitable for quantitative work
and only give an estimate of the true concentration. For SW6010 and SW6020, results shall be within
the working linear range determined by linear range studies performed in accordance with the method
and NYSDEC ASP. Records of standard preparation and instrument calibration shall be maintained.

Records shall unambiguously trace the preparation of standards and their use in calibration and
quantitation of sample results. Calibration standards shall be traceable to standard materials.
Instrument calibration shall be checked using all target analytes identified in the project-specific
requirements and surrogates. If no project-specific analytes are identified, the analytes listed in Table
6-A through Table 6-N shall serve as the default analytes for the method.

This applies equally to multicomponent analytes (e.g., PCBs). All calibration criteria shall satisfy
NYSDCE ASP at a minimum. The initial calibration (ICAL) must be verified by a second source
standard. Multipoint calibrations shall contain the minimum number of calibration points specified in
Table 7-A through Table 7-G with all points used for the calibration being contiguous. If more than
the minimum number of standards is analyzed for the ICAL, all of the standards analyzed shall be
included in the ICAL. The only exception to this rule is a standard at either end of the calibration
curve can be dropped from the calibration, providing the requirement for the minimum number of
standards is met.

Acceptance criteria for the calibration are presented in Table 7-A through Table 7-G. Analyte
concentrations are determined with either calibration curves or response factors (RFs). For gas
chromatography (GC) and GC/mass spectrometry (GC/MS) methods, when using RFs to determine
analyte concentrations, the average RF from the ICAL shall be used. The continuing calibration shall
not be used to update the RFs from the ICAL. The continuing calibration verification (CCV) cannot
be used as the LCS, except for methods that do not involve sample preparation (e.g., volatile organic
analysis). A CCV is to be performed daily before sample analysis (unless an ICAL and second-
source standard verification is performed immediately before sample analysis) and as required by the
applicable method and the SAP (Table 7-A through 7-G gives the appropriate frequencies.). In
addition, the concentration used for the CCV sample shall be at or below the middle of the calibration
curve. Finally, the lowest standard used must be at or below the RL for each analyte in the method.

If calibration acceptance criteria are not met, corrective action will be implemented and recalibration

conducted, and the laboratory will reanalyze all samples since last successful calibration verification.
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4472 Field Instrument Calibration

The frequency of calibration for field instruments will be performed at the intervals specified by the
manufacturer or more frequently as conditions dictate, but daily as a minimum. To ensure
comparability between sample data of similar samples and sample conditions, standard solutions and
material traceable to the National Institute of Standards and Technology (NIST) or USEPA-published
standards/protocols will be used to calibrate the field instruments. Table 11 summarizes

requirement for field equipment calibration, maintenance, testing, and inspection.
4.5 QUALITY CONTROL ACTIVITIES

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

Laboratory quality control samples (e.g., method blanks and LCS samples) shall be included in each
preparation batch with the field samples. A project analytical batch (PAB) is a group of samples (not
exceeding 20 environmental samples plus associated laboratory QC samples) that are similar in
composition (matrix) which are extracted or digested at the same time and with the same lot of
reagents and analyzed together as a group. The term “PAB” also extends to cover samples that do not
need separate extraction or digestion (e.g., volatile analyses by purge and trap). The laboratory shall
determine optimum batch size by the number of samples of similar matrix with the ability to be
processed simultaneously through the entire preparation and analytical process within a normal work
shift. In order to preserve the integrity of the sample designation, it is required whenever possible
that all samples received on a given date be prepared and analyzed in the same PAB. The identity of
each PAB shall be unambiguously reported with the analyses so that a reviewer can identify the QC
samples and the associated environmental samples. All references to the analytical batch in the
following sections and tables in this SAP refer to the PAB.

The following sections summarize quality control activities for the Seneca Army Depot Activity
including laboratory selection requirement and QC sample requirement. Table 13 presents a
summary of QC sample types and general requirements for QC samples. Frequency of project
QA/QC sample collection and requirements, if varied from this generic SAP, will be specified in the
SS-WP.
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451 Laboratory Certification, Qualification, and Selection

To be selected for project chemical analysis, the laboratory should be certified by the NYSDOH
ELAP program. The following four laboratories have been identified as potential laboratories for the

project.

1) Severn Trent Laboratories, Inc.
Tel: (617) 901-7306
Contact: Rick Carr

Severn Trent Laboratories, Inc. (STL Pittsburgh)
301 Alpha Drive

Pittsburgh, PA 15238

Tel: 412-963-7058

Contact: Mr. David Miller

Severn Trent Laboratories, Inc. (STL Buffalo)

10 Hazelwood Drive, Suite 106

Ambherst, NY 14228

Tel: 877-785-2356 x 122 or 716-504-9822 (direct dial)
Contact: Tony Bogolin

2) Columbia Analytical Services
1 Mustard St., Suite 250
Rochester, NY
Tel: (585) 288-5380
Contact: Mike Perry/Mark Wilson

3) AmeriSci Boston
8 School Street

East Weymouth, MA 02189
Tel: 781-337-9334
Contact: Bud Gibson

For each specific project, the project team will identify appropriate laboratory that conforms to the
requirements presented in this SAP. In brief, the laboratory should follow the requirements presented

below:
o For the analysis of any aqueous samples for a parameter or category of parameters for which

laboratory certification exists pursuant to NYSDOH ELAP Certification, the laboratory should be
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certified for that specific parameter or category of parameters pursuant to NYSDOH ELAP

Certification;

e For the analysis of non-aqueous samples using specific analytical methods contained in the
USEPA Publication SW-846, "Test Methods for Evaluating Solid Waste", third edition, update
IIF, January 1995, as amended and supplemented, for a parameter or category of parameters for
which certification exists pursuant to NYSDOH ELAP Certification, the laboratory will be
certified for that specific parameter or category of parameters pursuant to NYSDOH ELAP
Certification or, at a minimum, have obtained temporary approval to analyze regulatory samples
pursuant to NYSDOH ELAP Certification;

e The reporting limits for chemicals of potential concern should be within the limits specified in the
SAP or SS-WP;

e The laboratory should follow the QA/QC procedures described in the NYSDEC ASP;

o The laboratory should report the analytical results consistent with the NYSDEC ASP requirement
and those specified in the SAP (Section 8.2.1);

e The laboratory shall provide an electronic data deliverable (EDD) in accordance with the
NYSDEC ASP requirement (Exhibit H) and the requirements presented in Section §.

The laboratory identified for the project will be specified in the plans-WP.
45.2 Sample Receipt Requirements

The laboratory shall comply with the following specifications for sample receipt:

e The laboratory shall sign air bills upon receipt and keep copies in the project file.
e Shipping container custody seals shall be inspected and the condition documented.

e Condition of the samples shall be documented in the Cooler Receipt and Inspection Form with
signature and date of person checking samples. This form will be included with the hardcopy

report.
e The pH of preserved samples shall be checked with pH paper upon receipt and documented.

e Any breakage, discrepancy, or improper preservation shall be noted by the laboratory as an out-
of-control event and shall be documented on the Cooler Receipt and Inspection Form with the
corrective action taken. The Cooler Receipt and Inspection Form shall be signed and dated by the
custodian or the project manager of the laboratory. The laboratory project manager shall notify
Parsons of discrepancies and any noncompliant issues in shipments within 24 hours of sample
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receiving. Sample log-in information shall be emailed or faxed to Parsons Project QA Officer or

project chemist within 24 hours of sample receipt.
4.5.3 Laboratory Control Sample (LCS)

The LCS is a blank matrix (contaminant-free water or an inert solid such as glass beads or Teflon®
chips) that is spiked with a known concentration of all target analytes. Each analyte in the LCS shall
be spiked at a level less than or equal to the midpoint of the calibration curve (The midpoint is
defined as the median point in the curve, not the middle of the range).

The LCS shall be carried through the complete sample preparation and analysis procedure. At least
one LCS shall be included in every PAB. If more than one LCS is analyzed in a single PAB, results
from all LCS samples shall be reported. The failure of any analyte in the LCS shall require
appropriate corrective action, including possible qualification of the failed analyte in all associated

samples.

4531 LCS Control Limits

The LCS control limits are presented in Table 7-A through Table 7-G and Table 9-A through Table 9-
G. The limits are based on those specified in the NYSDEC ASP and the USEPA Region 2 SOPs.
The laboratory may use in-house LCS control limits. However, those limits must be within the LCS
control limits listed in the tables, if applicable. The performance of the LCS is evaluated against the
control limits. When an analyte in the LCS exceeds the upper or lower control limit and no corrective
action is performed or the corrective action is ineffective, the appropriate flag, consistent with the
USEPA Region 2 SOPs, shall be applied to all affected results. Once an LCS has failed (as specified
in Table 7-A through Table 7-G), corrective action is required.

453.2 LCS Corrective Action

If a sample fails based on the criteria presented in Table 7-A through Table 7-G, corrective action is
required. The corrective action requirement applies to all analytes that exceeded the LCS control
limits, even if one specific analyte’s exceedance was not the trigger of LCS failure.

If an LCS fails, an attempt must be made to determine the source of error and find a solution. All the
findings and corrective action should be documented. If a systematic problem is found, the problem
should be resolved and system control reestablished. Following the reestablishment of control, all
samples in the PAB shall be re-prepared and reanalyzed for the out-of-control analyte(s). The
corrective action applied shall be based on professional judgment in the review of other QC measures
(i.e., surrogates). If an analyte falls outside the LCS control limits a second time or if there is not
sufficient sample material available to be reanalyzed, then all the results in the PAB for that analyte
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will be flagged in accordance with the USEPA Region 2 SOPs. The recoveries of those analytes
subject to corrective action must be documented in the case narrative, whether flagging is needed or

not.

4.5.4 Matrix Spike/Matrix Spike Duplicate (MS/MSD)

A matrix spike (MS) and matrix spike duplicate (MSD) is an aliquot of sample spiked with known
concentrations of all target analytes. The spiking occurs prior to sample preparation and analysis.
Each analyte in the MS and MSD shall be spiked at a level less than or equal to the midpoint of the
calibration curve for each analyte. Only project samples shall be used for spiking. The MS/MSD
shall be designated on the chain of custody. MS and MSDs are treated as environmental samples.

The MS/MSD pair is used to document potential matrix effects associated with a site. Parsons project
managers must select the samples for MS/MSD analysis. The sample replicates will be collected in
the field and will be used by the laboratory to prepare and analyze the appropriate MS/MSDs. Only
one soil sample container may be necessary for the parent sample, the MS sample, and the MSD
sample with the exception of volatile organic analysis (VOA).

A site-specific MS/MSD should be specified for each media (e.g., any different soil, water, or
sediment) at each site during each sampling event. Project managers should designate the MS/MSD
and determine whether they are site specific based on the project requirements. A minimum of one
MS and one MSD shall be designated by the project manager for each site and included for every 20
field samples (i.e., collect up to 20 field samples followed by two additional samples designated as
MS and MSD). More than one MS/MSD pair may be submitted as part of the sample group of
environmental samples; however, project managers must coordinate with the laboratory providing
analytical services for most cost effective sampling. Based on the projects size and duration, it is
possible that not every sample delivery group will include an MS/MSD pair. This is acceptable
provided the overall project requirements are met.

The performance of the MS and MSD is evaluated against the QC acceptance limits given in Table 7-
A through 7-G and Table 10-A through 10-E. If either the MS or the MSD is outside the QC
acceptance limits, the data shall be evaluated to determine whether there is a matrix effect or
analytical error and whether the analytes in all related samples shall be qualified according to the
USEPA Region 2 SOPs. The laboratory should communicate potential matrix difficulties to Parsons
so an evaluation can be made with respect to the PQOs.

455 Surrogates

Surrogates are compounds similar to the target analyte(s) in chemical composition and behavior in the
analytical process but not normally found in environmental samples.
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Surrogates are used to evaluate accuracy, method performance, and extraction efficiency. Surrogates
shall be added to all environmental samples, controls, and blanks, in accordance with the method

requirements.

Whenever a surrogate recovery is outside the limits presented in Table 8 or required by the method,
corrective action must be performed. If systematic problems are found, the problems should be
resolved and system control reestablished. After the reestablishment of control, the affected
sample(s) should be re-prepared and reanalyzed. If corrective actions are not performed or are
ineffective, or if sufficient sample volume is not available for reanalysis, the appropriate flag,
consistent with the USEPA Region 2 SOPs, shall be applied to the sample results. Table 7-A through
Table 7-G present corrective action and flagging criteria for various methods.

4.5.6 Internal Standards (IS)

ISs are known amounts of standards added to a portion of a sample or sample extract and carried
through the entire determination procedure. They are used as a reference for calibration and for
controlling the precision and bias of the analytical method.

ISs shall be added to all environmental samples, controls, and blanks, in accordance with the method

requirements.

When the IS results are outside of the acceptance limits, corrective actions shall be performed. If
systematic problems are found, the problems should be resolved and system control reestablished.
After the reestablishment of control, the affected sample(s) should be re-prepared and reanalyzed. If
corrective actions are not performed or are ineffective, or if sufficient sample volume is not available
for reanalysis, the appropriate flag, in accordance with the USEPA Region 2 SOPs, shall be applied to
the sample results.

4.5.7 Retention Time (RT) Windows

RT windows are used in GC, ion chromatography (IC) and high performance liquid chromatography
(HPLC) analysis for qualitative identification of analytes. They are calculated from replicate analyses
of a standard performed on multiple days. The procedure and calculation method are given in SW-
846, Method 8000C. The center of RT window is established for each analyte and surrogate using the
RT of the mid-point standard of the ICAL. For non-MS methods, the RTs for each analyte are
updated daily using the absolute RTs from the calibration verification performed at the beginning of
each PAB.

If a significant shift in RTs is observed, the analyses should be halted and the instrumentation should
be inspected to identify the cause of the shift. After any systematic problems have been resolved and
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system control has been reestablished, reanalyze all samples run after the shift occurred. If corrective
actions are not performed, the appropriate flag, in accordance with the Region 2 SOPs, shall be

applied to the sample results.
45.8 Interference Check Samples (ICSs)

ICSs are used in inductively coupled plasma-atomic emission spectra (ICP-AES) and Inductively
Coupled Plasma-Mass Spectra (ICP-MS) analyses only and contain known concentrations of both

interfering and analyte elements.
The ICSs are used to verify background and interelement correction factors.
The ICSs are run at the beginning of each run sequence for SW6010B and SW6020B.

When the ICS results are outside of the acceptance limits given in Table 7-C and Table 7-D,
corrective action shall be performed. After the system problems have been resolved and system
control has been reestablished, reanalyze the ICSs. If the ICS results are acceptable, reanalyze all
affected samples. If corrective action is not performed or the corrective action was ineffective, the
appropriate flag, in accordance with the USEPA Region 2 SOPs, shall be applied to all affected
results.

459 Method Blank

A method blank is an analyte-free matrix carried through the complete sample preparation and
analytical procedure. The method blank is used to assess possible contamination resulting from the
preparation or analytical process. A method blank shall be included in every PAB.

The presence of analytes in a method blank at concentrations greater than the MDL indicates the need
for further assessment of the data. The source of contamination should be investigated and measures
must be taken to correct, minimize, or eliminate the problem if the concentration exceeds the RL or
CRQL. For common laboratory contaminants (e.g., methylene chloride, acetone, phthalates), the
concentration found in the method blank must not exceed the limits specified in Table 7-A through 7-
G. No analytical data shall be corrected for the presence of analytes in blanks. When an analyte is
detected in the method blank and in the associated samples and corrective actions are not performed
or are ineffective, the appropriate flag, as described in the USEPA Region 2 SOPs, shall be applied to
the sample results.
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45.10 Equipment Blank

An equipment blank is a sample of American Society for Testing and Materials (ASTM) Type 11
reagent grade water poured into or over or pumped through the sampling device, collected in a sample
container, and transported to the laboratory for analysis. These may also be called rinse blanks or

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

Equipment blanks shall be collected immediately after the equipment has been decontaminated and
included for each sampling event as appropriate. The equipment blank samples shall be analyzed for
all parameters requested for the environmental samples collected at the site. The frequency of

collection for equipment blanks will be specified in the SS-WP.

When an analyte is detected in the equipment blank, the appropriate flag, as described in USEPA
Region 2 SOPs, shall be applied to all sample results from samples collected with the affected

equipment.
4511 Trip Blank

The trip blank consists of a volatile organic compound (VOC) sample vial filled in the laboratory
with ASTM Type Il reagent grade or organic-free water, transported to the sampling site, handled like
an environmental sample and returned to the laboratory for analysis. Trip blanks are not opened in

the field. Trip blanks are only submitted when samples are collected and analyzed for VOC analytes.

Trip blanks are used to assess the potential introduction of contaminants from sample containers or
during the transportation and storage procedures. At least one trip blank should be prepared for each
group of coolers that contain samples for VOC analysis delivered at the same time. In accordance
with the USEPA Region 2 (1989) CERCLA Quality Assurance Manual, an aqueous trip blank is not
required when non-aqueous samples are collected.

When an analyte is detected in the trip blank and in the associated samples, the appropriate flag, as
described in the USEPA Region 2 SOPs, shall be applied to all sample results from samples in the
cooler with the affected trip blank.

45.12 Field Duplicate (Replicate) Samples

Field duplicates are two (or more) field samples taken at the same time in the same location. They
are intended to represent the same population and are taken through all steps of the analytical
procedure in an identical manner. These samples are used to assess precision of the entire data
collection activity, including sampling, analysis, and site heterogeneity.
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Duplicate samples are collected simultaneously or in immediate succession, using identical recovery
techniques, and are treated in an identical manner during storage, transportation, and analysis. The
samples may be either collocated samples or subsamples (replicates) of a single sample collection.
Examples of collocated samples include ambient air monitoring samples, surface water grab samples,
and side-by-side soil core samples, while subsamples may be taken from one soil boring or sediment
core. The sample containers are assigned a unique identification number in the field. Specific
locations should be designated for collection of field duplicate samples prior to the beginning of
sample collection.

It is recommended to collect one sample per week or 10% of all field samples per matrix, whichever
is greater (USEPA, 2004b). Precision acceptance criteria are given in Table 12.

4.5.13 Laboratory Duplicate Samples

Laboratory duplicate samples, also known as analytical duplicates, demonstrate the precision of the
analytical process within the laboratory. A minimum of one analytical duplicate sample shall be
performed for every 20 field samples. Acceptance criteria are given in Table 12.

4.6 QUALITY CONTROL CHECKS

This section summarizes quality control checks including sample holding time compliance check,
quantitation confirmation for samples analyzed using GC or HPLC, standard material check, and
supplies and consumables check.

4.6.1 Holding Time Compliance

To maximize representativeness of sample results, all samples will be extracted and/or analyzed
within the holding times specified in each method. Tables 5-A and 5-B present 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. The holding
time requirement should be applied to all samples including samples diluted for reanalysis and
samples reanalyzed due to quality control issues.

Any samples extracted and/or analyzed beyond project required holding time for extraction or
analysis may be resampled and resubmitted for analysis.

It should be noted that the NYSDEC ASP requires holding times to be calculated from the verified
time of sample receipt (VTSR) and not from the sample collection date and time. Tables 5-A and 5-B
list both technical holding time requirement and NYSDEC ASP holding time requirement. The
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laboratory shall extract and/or analyze each sample within both the technical holding time and
NYSDEC ASP holding time requirement presented in Tables 5-A and 5-B.

4.6.2 Quantitation Confirmation

Quantitative confirmation of results at or above the RL for samples analyzed by GC or HPLC shall be
required, unless otherwise specified in the SS-WP, and shall be completed within the method-required
holding times. If holding times are exceeded and the analyses are performed, the results shall be
flagged according to the USEPA Region 2 SOPs. For GC methods, a second column is used for
confirmation. For HPLC methods, a second column or a different detector will be used. Unless
otherwise specified or overlapping peaks are causing erroneously high results, the lower of the two
confirmed results shall be reported as the primary result. The column used for both the primary and
confirmation results shall be indicated on the sample reports. The associated calibration and QC
results (including method blank, LCS, MS/MSD, surrogates and ISs) shall be submitted for both
columns so that sample results can be appropriately evaluated.

4.6.3 Standard Materials

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

A second source standard is used to independently confirm the ICAL. A second source standard is a
standard purchased from a vendor different from that supplying the material used in the ICAL. The
second source material can be used for the continuing calibration standards and/or for the LCS. Two
different lot numbers from the same vendor do not normally constitute a second source. However,
when a project requires analyses for which there is not a separate vendor source available, the use of
different lot numbers from the same vendor will be acceptable to verify calibration.
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4.6.4 Supplies and Consumables

The laboratory shall inspect supplies and consumables prior to their use in analysis. The materials
description in the methods of analysis shall be used as a guideline for establishing the acceptance
criteria for these materials. Purity of reagents shall be monitored and documented. An inventory and
storage system for these materials shall assure use before manufacturers’ expiration dates and storage
under safe and chemically compatible conditions. As part of the laboratory's maintenance program,
service contracts are held on sufficient supplies. SOP’s for routine maintenance of supplies and
consumables shall be submitted for each laboratory performing analytical services as part of this
project. Consistent with the Uniform Federal Policy for Quality Assurance Project Plans, the
documentation should include the following:

e Supplies that will be used in the performance of analytical work

o All vendors for supplies and reagents

e Specifications for all supplies and reagents that could affect data quality (such as level of
contamination, pesticide versus reagent-grade). Procedures that will be used to ensure supply
cleanliness and reagent purity (such as recording reagent lot numbers)

e Procedures for measuring supply cleanliness

e Corrective action procedures for preventing the use of unacceptable supplies

The laboratory shall purchase or prepare sample containers in accordance with the specifications in
the NYSDEC ASP (Exhibit I) and the SAP (Table 5-A and Table 5-B), unless specifically directed to
do otherwise by Parsons. The individuals responsible for checking supplies and implementing
corrective actions will be identified by the laboratory. Laboratory QA manuals, which include
supplies and consumables inspection SOP, will be reviewed by Parsons project chemist before the

analysis starts.

Supplies and consumables for field activities will be inspected by field team leader. Table 11
presents inspection requirement and Table 14 provides a critical supplies and consumable tracking
log.
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5.0 SAMPLING PROCEDURES

5.1 FIELD SAMPLING PROCEDURES

Field sampling procedures including field sample collection SOPs and field sample storage are
presented in Section 16.

5.2 SAMPLE COLLECTION DOCUMENTATION

Documentation for sample collection includes sample container identification, field notes recording
any observation during the sample collection, and the COC discussed in detail in the following

section.

The sample label requirement is discussed in detail in Section 16. The information on the label will
be preserved by covering the label with clear tape to minimize water damage during transit.
Requirement for other field documentation (e.g., field logbooks and field data collection forms) is
presented in Section 16.

5.3 SAMPLE HANDLING AND CUSTODY

A sample is physical evidence collected from a facility or from the environment. Controlling
evidence is an essential part of the hazardous waste investigation effort. To accomplish this, proper
sample handling and custody procedure should be followed. Table 16 illustrates the sample handling
system.

5.3.1 Sample Identification

To assure traceability of the samples, samples should be properly labeled in the field with assigned
sample identification (ID). The Laboratory shall have a specified method for maintaining
identification of samples throughout the Laboratory. Each sample and sample preparation container
shall be labeled with the sample identifier. If the sample identifier is different from the sample ID
assigned at the field, it shall be cross-referenced to the sample ID.

5.3.2 Sample Handling
The following summarizes the general sample flow:

e Sample collection, packaging, and shipment,
e Sample receipt and analysis,

e Sample archiving, and
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e Sample disposal

All samples collected shall be preserved according to the preservation requirement listed in Tables 5-
A and 5-B. Unless otherwise specified by the SS-WP, samples will be collected using the laboratory
provided bottles with appropriate preservatives added. If ice is needed in the sample container (i.e.,
cooler), the ice should be placed in two sealed zip-lock plastic bags. Table 16 identifies personnel
primarily responsible for ensuring proper handling, custody, and storage or field samples during the
above different stages of sample flow.

5.3.3 Sample Delivery

Unless specified in the SS-WP, samples will be delivered directly to the laboratory facility by
overnight delivery service via common carriers (e.g., Federal Express and United Parcel Service Inc.).
Samples will be grouped in sample delivery groups (SDGs) and each SDG should contain 20 or fewer
field samples within a project. An SDG signifies a group of samples collected at one site or
geographical area over a finite time period, and will include one or more field samples with
associated QA/QC samples. Samples may be shipped to the Laboratory in a single shipment or
multiple shipments over a period of time, depending on the size of the SDG. A SDG is defined by the
following, whichever is most frequent:

e Each cooler of field samples received, or

e Each 20 field samples (including field QC samples) within an SDG, or

e Each 7 calendar day period (excluding Sundays and Government holidays) during which field
samples in an SDG are received (said period beginning with the receipt of the first sample in the
SDG).

Samples should be packaged, marked and labeled in accordance with the SAP (Section 16). Samples
should be shipped in compliance with the most recent U.S. Department of Transportation (DOT)
regulations for shipping hazardous and nonhazardous materials, and in accordance with the analytical
methodology. Shipment papers, including bills of lading and airbills, should be retained by the

laboratory with COC records. COC forms will be used as sample shipment forms.
5.3.4 Sample Custody

Sample custody procedures ensure accountability for the location and integrity of the sample at all
times. Sample custody documentation for the project includes COC forms, custody seals provided by
the laboratory, laboratory sample receipt forms, laboratory sample transfer forms, traffic reports (e.g.,
air bills), and sample ID.
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A COC record accompanies the sample container from the laboratory to the field where the sample is
collected, preserved, and then returned to the laboratory. The field sampling team should neatly and
clearly fill out the COC form provided by either the laboratory or Parsons chemist. Special care
should be used to differentiate the number zero from the letter “O”, the number five from the letter
“S” and the number one from the letter “I”. For metal analysis, the field team should designate the
sample to be used for QA/QC analysis (e.g., spike analysis, serial dilution) to ensure that a project
sample within the SDG be used for QA/QC analysis. Each cooler shipped to the laboratory should
contain its own COC form. The field sampling team should file one copy of each COC in the project
file, place the remaining copy (or copies) in a zip-top baggie and attach the baggie to the inside lid of
the associated cooler. The laboratory’s sample custody program must meet the criteria listed below.

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

e Upon receipt of the samples, the custodian signs the COC record and records the date and time
the samples are received. The custodian then measures and records sample temperature (using
the temperature blank if available) 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. In the event any discrepancy is found, or the cooler
temperature is outside the acceptable range of 2 to 4°C, the laboratory should immediately contact
Parsons project manager as part of the corrective action process. Parsons project manager will

notify the Army if samples are received outside the above listed temperature range.

e 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. In the event any sample containers are received compromised, the laboratory should
immediately contact the Parsons project manager as part of the corrective action process.

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

e A copy of the COC and cooler receipt forms should be included in each laboratory data package.

Sampling packaging and shipment SOPs (including types of sample tags, labels, custody seals, and
forms to be used, sample numbering system, and other sample handling and tracking information) are

presented in Section 16.
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5.3.5 Unused Sample and Extracts Storage

All samples should be submitted with more than enough volume for analysis (i.e., at least twice the
volume required for analysis) and any remaining sample volume will be appropriately stored by the
laboratory. The laboratory is required to retain unused sample volume and used sample containers for
a period of 120 days after data submission. From the time of receipt until disposal, the laboratory
shall maintain all samples and unused sample volumes at 4°C (+2°C) and protected from light.
Samples and unused sample volumes must be stored separately from sample extracts and standards.
The laboratory shall retain all sample extracts after analysis in bottles/vials with Teflon®-lined septa
and shall maintain stored extracts at 4°C (£2°C). The laboratory is required to retain the sample
extracts for 180 days after data submission.
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6.0 SCREENING ANALYTICAL METHODS

Screening or non-definitive analytical methods can be wuseful tools in generating quality
environmental data. These methods should be selected as part of the overall systematic planning
process and can serve to minimize sampling error, thereby minimizing costs. The various analytical
screening methods that may be used for the project are shown in Table 3. Table 3 also presents a
summary of RLs for screening methods. Table 17 summarizes calibration and QC procedures for the
screening methods. The methods and QC procedures were taken from Test Methods for Evaluating
Solid Waste, Physical/Chemical Methods (USEPA SW-846, Third Edition, and its subsequent
updates), Methods for Chemical Analysis of Water and Waste (USEPA 1979), ASTM Annual Book of
Standards (1993), and from various manufacturers’ literature. Specific methods for a project are to
be selected from Table 3 unless a variance is requested. The list below is not intended to be all
inclusive. Other appropriate methods based on site-specific PQOs will be provided in the SS-WP.

Methods acceptable to the NYSDEC will be utilized for the determination of the presence of free
product in soil or water. Such method include, without limitation, visual identification of sheens or
other visible product, measurable thickness of product on the water table, the use of field instruments,
ultraviolet fluorescence, soil-water agitation, centrifuging, and hydrophobic dye testing (NYSDEC,
2002).

Field screening analysis should be conducted consistent with the NYSDEC DER-10, Section 2.1(g).
In brief, field screening methods for all sampling matrices (soil, water, air, interior surfaces) can only
be used for contaminant delineation if contaminant identity is known or if there is reasonable
certainty that a specific contaminant may be present; or to bias sample location to the location of
greatest suspected contamination. Field screening methods should not be used to verify contaminant
identity or clean zones unless there has been an correlation study approved in advance by the Division
of Environmental Remediation (DER) for the specific site where screening methods are proposed for
verification. Where field screening is used, a SOP will be developed and a duplicate analysis of 10%
of the samples will be conducted. Laboratory confirmation on 10% of the samples by a standard ASP
method is required. There should be no bias in the selection of duplicate or LCSs, such as selecting
positive detections for duplication or confirmation. The duplicate or confirmation analysis should be
done on every 10" sample, selected in the order they are presented for analysis. Laboratory
confirmation occurs if the correlation between field screening and laboratory results are within +/-
30%. Analysis must be done by a Field Analyst with the following minimum qualifications: (1)
Completion of a certification course or training by an experienced analyst who has demonstrated
proficiency in the method; or, (2) Demonstration of the analyst’s proficiency by correlation of the
analyst’s results with laboratory confirmation analysis.
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7.0 DEFINITIVE DATA ANALYTICAL METHODS

This section presents sample preparation methods and analytical methods. The identified methods
basically follow requirements and guidelines set out in the USEPA SW-846 Test Methods for
Evaluating Solid Waste, Physical/Chemical Methods, USEPA Region 2 SOPs, and NYSDEC
Analytical Services Protocol (2000). These methods have been developed specifically for the highly
variable environmental samples and are reviewed and updated on a frequent basis in order to obtain
the best possible quality data. Although specific method updates are noted in this document, the most
recent updates to USEPA SW-846 and the NYSDEC ASP should be used if specified in the SS-WP.

As with the screening procedures in Section 6, the following methods and associated quality control
requirements are subject to project-specific objectives developed during the DQO or systematic
planning process. Once adopted, modification of these method-specific quality control and corrective
action requirements involves appropriate communication and demonstration that the variances are
adherence to PQOs and are consistent with the USEPA and NYSDEC ASP program goals. The
ultimate goal is the generation of the highest quality defensible data necessary for informed decisions
affording the decision-makers or stakeholders, a known and documented level of acceptable risk

associated with the respective decision(s).

Section 7.1 presents brief description of preparation methods and Section 7.2 contains brief
description of analytical methods. Table 6-A through Table 6-N present target analyte lists for
various analytical methods and Table 7-A through Table 7-G present quality control requirements for
various analytical methods. Table 8 summarizes performance criteria for surrogate recovery, Table 9-
A through Table 9-G provides QC limits for LCS, Table 10-A through 10-E specifies QC criteria for
MS/MSD results, and Table 12 presents performance criteria for field duplicates and laboratory
duplicates.

7.1 SAMPLE PREPARATION METHODS

In accordance with the NYSDEC DER-10 guidance, sample matrix cleanup methods will be

performed if:

1. Petroleum contaminated soils, sediments, or other solids are analyzed for semivolatile organics
(SVOCs), and the MDLs are elevated above the applicable remediation standard because of

matrix interference;

2. GC peaks are not adequately separated due to matrix interference. A peak will be considered
inadequately separated when a rise in baseline or extraneous peaks interfere with:
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o the instrumental ability to correctly identify compounds present (including ISs and
surrogates), and/or;

e the integration of peak area and subsequent quantitation;

3. So specified by the analytical method; or
4. Matrix interferences prevent accurate quantification and/or identification of target compounds.

7.2 ANALYTICAL METHODS

Analytical methods should be identified based on site-specific information and objective and should
be specified in the SS-WP. This SAP has identified several commonly used analytical methods for
the project and the corresponding performance criteria are presented in Table 7-A through 7-G. Any
variation from the methods identified in this SAP or selection of an appropriate method not recorded
in the SW-846 or NYSDEC ASP should be documented in the SS-WP and a SOP should be
developed and recorded. For tissue analysis, methods for each analyte to be tested will be proposed
and approved by the NYSDEC.

For all petroleum storage and discharge areas, sample analysis should be conducted pursuant to the
requirements of Spill Technology and Remediation Series (STARS) Memo #1 - Petroleum-
Contaminated Soil Guidance Policy. Samples taken in non-petroleum storage and discharge areas
should be analyzed for the stored material. Analysis should be conducted using any GC method by a
laboratory that is certified pursuant to NYSDOH ELAP for the category of parameters being
analyzed.

7.3 ANALYTICAL SOPS

Table 4 presents a list of analytical methods that will be used for the project. A NYSDEC ASP
program, which contains SOPs for the referenced analytical methods, is attached in Appendix B.
SOPs for the other analytical methods can be found from various sources.

7.4 TARGET COMPOUND

Unless specified in the SS-WP, for each analytical method, target compounds should include those
listed in the Target Compound List (TCL) presented in NYSDEC ASP Appendix C. TCL for various
analytical methods are presented in Table 6-A through Table 6-N.

Tentatively identified compounds (TICs) will be reported in the laboratory deliverables. If TICs or
unknown compounds are detected at concentrations in excess of the applicable standards, criteria, and
guidance (SCG), they should be addressed in either of two ways listed below. If a contaminant
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specific SCG does not exist for TICs and for unknown compounds, the generic SCG (class of
contaminant, e.g. SVOCs) should be used.

1. If the area will be remediated and it is likely that concentration of the TICs/unknown compounds
will be reduced by the remediation, the TICs/unknown compounds should be analyzed in post
remediation samples to document that they no longer exceed the applicable SCG.

2. An attempt should be made to positively identify and accurately quantify the TICs/unknown
compounds using an analytical method consistent with this section so that a remediation standard
can be developed.

7.5 TISSUE SAMPLING AND ANALYSIS
If tissue analysis is required, the following QA procedures should be followed.

1. Analysis of lipid content is required for all organochlorine compounds.

2. For GC, detector systems other than mass spectrometers are required for identification and
quantification of some analyte groups depending on the extraction method used during
preparation of the tissue for analysis. Proposed methods should be proposed and approved prior
to analysis.

3. General USEPA quality control recommendations for tissue are contained in the NYSDEC DER-
10, Appendix 2C. Alternate QC requirements may be specified depending on the specific
analysis being done.

4. The QAPP for tissue analysis should follow the outline in the USEPA publication “Preparation
Aids for the Development of Category I Quality Assurance Project Plans” (EPA/600/8-91/003).

5. Tissue sampling should follow the current procedures for biota collection, preparation, and
analysis as directed by the DER.

7.6 TOXICITY TESTING

If toxicity testing is required, the quality assurance procedures contained in the latest approved
USEPA or ASTM methods or any method approved by the DER should be followed.

7.7 AIR SAMPLING

If air sampling is required, the SOPs specified in the method approved by the USEPA or/and
NYSDEC for the sampling should be followed. QA procedures should follow the guidelines or
direction of the USEPA and NYSDOH and should be recorded in the SS-WP.
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8.0 DATA MANAGEMENT AND EVALUATION

The data reduction, verification, validation, assessment, and reporting procedures described in this
section will ensure that: (1) the data are reviewed and documented; (2) transcription and data
reduction errors are minimized; (3) complete documentation is maintained; and (4) the reported
results are accurate, or qualified if necessary. Laboratory data reduction and verification procedures
are required to ensure that the data deliverable(s) meet the overall project objectives. Data reduction,
whether performed by instrumentation or manually, shall follow methodologies specified in the
laboratory SOPs or approved analytical methods. Project-specific variations of general procedures,
statistical approach, or formulas must be identified and be detailed in the SS-WP. Any variances
from established procedures must be requested and approved in advance. Automated procedures
shall be verified as required by USEPA guidance on Good Automated Laboratory Practices (GALP,
USEPA 2185); all software shall be tested with a sample set of data to verify its correct operation via
accurate capture, processing, manipulation, transfer, recording, and reporting of data. Data are

reported in hardcopy data package(s) and as EDDs.
8.1 DATA REVIEW REQUIREMENTS FOR SCREENING DATA

Parsons will complete a 100 percent review of all screening data. The screening data methods are
identified in Table 3 and the calibration and QC requirements are presented in Table 17. Calibration
and QC requirements not within acceptable limits will be recorded.

Screening data deliverables shall be prepared for all field analyses. The screening data performed at
field shall be reported on the screening data report forms (as attached in Appendix C). All field and
QC sample results, calibrations, and calibration verifications should be recorded in a field logbook or
the data report forms to ensure proper verification of sample results. Parsons QA officer will be
responsible for the review of the entire screening data report package, including the associated field
records. The results of this review shall (1) determine if the project objectives have been met, and (2)
calculate the completeness of the screening data for the project. These results shall be included in the
screening data deliverable.

8.2 DATA REVIEW LABORATORY REQUIREMENTS FOR DEFINITIVE DATA

Scientifically sound data of known and documented quality that meet project quality objectives are
essential for use in the decision-making process. Data review is the process whereby data are
examined and evaluated to varying levels of detail and specificity by a variety of personnel who have
different responsibilities within the data management process. This section presents requirements for
the laboratory to conduct review of definitive data.
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8.2.1 Laboratory Data Reporting Requirements

The laboratory shall submit a data report to Parsons within 30 (or otherwise specified by the SS-WP)
calendar days of receipt of samples. Data report should consist of one hard copy of NYSDEC
Category B (or equivalent) standard data package and an EDD. The laboratory deliverables should be
consistent with the NYSDEC ASP requirements, presented in Appendix B of the ASP. All data shall
be reported using the ASP Category B (or equivalent) and all deliverables will be in the CLP or CLP
equivalent Format. The chemistry data package must contain adequate information and be presented
in a clear, legible, concise, and consecutively paginated manner. The data package will include a
sample data summary package and a sample data package. Data packages should be delivered in
accordance with the schedule communicated from the project manager. Raw data (including
electronic media) of all field samples, QC samples, standards, and blanks should be archived and be
available upon request for 5 years from the date of generation in accordance with the USEPA (2005a)
requirement.

8.2.1.1 Sample Data Summary Package

A Sample Data Summary Package shall be delivered separately (i.e., separated by rubber bands, clips
or other means) directly preceding the Sample Data Package. Sample data forms shall be arranged in
increasing project sample number order, considering both letters and numbers. The Sample Data
Summary Package consists of copies of specified items from the Sample Data Package. The Sample
Data Summary Package shall contain all data for all samples within one SDG of the Case and shall be
ordered as follows.

1. NYSDEC Data Package Summary Forms
2. SDG Narrative

3. By fraction (VOA, SV, PEST, INORG, CONV) and by sample within each fraction - tabulated
target compound results (Form I-ORG or Form I-IN) and tentatively identified compounds (Form
I-ORG, TIC) (VOA and BNA only)

4. By fraction (VOA, SV, and PEST) - surrogate spike analysis results (Form II-ORG) by matrix

(water and/or soil) and for soil, by concentration (low or medium)

5. By fraction (VOA, SV, and PEST) - matrix spike/matrix spike duplicate/matrix spike blank
results (Form III-ORG) - as required by method.

6. By fraction (VOA, SV, and PEST) - QC Check Sample/Standard Recovery Summary - If
required by method.

7. By fraction (INORG and CONV only) - duplicate sample results (Form VIIN)
8. By fraction (INORG and CONV only) - spike sample results (Form V-IN)
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9. By fraction (VOA, SV, PEST, INORG, CONV) - blank data (Form IV-ORG and Form III-IN)
and tabulated results (Form [-ORG and Form I-IN) including tentatively identified compounds
(Form I-ORG, TIC)(VOA and BNA only).

10. By fraction (VOA and SV only) - internal standard area data (Form VIIIORG).
8.2.1.2 Sample Data Package

The Sample Data Package is divided into the following eight major units, if applicable: SDG case
narrative, Contract Laboratory Sample Information Sheets, COC forms, CLP volatiles data, CLP
semivolatiles data, CLP pesticide data, CLP aroclor data, and inorganic data. The CLP data for
volatiles/semivolatiles/pesticide/aroclor data include QC summary, sample data, standards data, raw
QC data, copy of calculations, and copy of extraction. The inorganic data portion includes inorganic
sample results, QC data, verification of instrument parameters, raw data, copy of calculations, and
digestion logs. The data package should be prepared consistent with the NYSDEC ASP and the
forms specified in the NYSDEC ASP will be used for the data package. If the analysis of a fraction is
not required, then that fraction-specific unit is not required as a deliverable.

The Sample Data Package shall include data for analyses of all samples in one SDG, including field
samples, reanalyses, blanks, duplicates, LCSs, LCSDs, MSs, and MSDs.

The Laboratory shall retain a copy of the Sample Data Package for 365 days after final acceptance of
data. After this time, the Laboratory may dispose of the package.

The Sample Data Package shall contain:

e Laboratory name and location (city and state);

e Project name and unique report ID number;

e Field sample ID number as written on custody form;
e Laboratory sample ID number;

e  Matrix;

e Sample description;

e Sample preservation or condition at receipt;

e Date sample collected;

e Date sample received,

e Date sample extracted or prepared;

e Date sample analyzed,

e Method (and SOP) numbers for all preparation, cleanup, and analysis procedures employed;
e Preparation, analysis, and other batch numbers;

e Analyte or parameter;
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o RLs adjusted for sample-specific factors (e.g., aliquot size, dilution or extraction factors, moisture
content);

e  Method detection limits;

e Analytical results;

e All confirmation data;

e Any data qualifiers assigned;

e Concentration units;

e All reported data will reflect any dilutions or concentrations. The dilution factor, if applicable,
should be noted on the analytical report. If neat and/or diluted results are available, data from all

runs should be recorded and reported;

e Percent moisture or percent solids (results of all soils, mulch, etc. are to be reported on a dry
weight basis);

e Sample aliquot analyzed;

e Final extract volume;

e (ase narrative describing all non-compliant issues;

e COC forms and sample receipt documentation;

e Verification of hold time compliance;

e Results for RL check standards for organic methods;

e Analytical batch control records including method blank results, LCS/LCSD and MS/MSD
recoveries, and surrogate spike recoveries;

e Documentation that IS area counts and RTs meet criteria;
e Documentation that interference check samples met criteria for ICP and ICP-MS metals;
e Results for dilution test and post digestion spikes analyzed for metals;

e "Before" and "after" chromatographs of each manual integration (MI) event including the
reason(s) for the MI, the signature of the analyst who performed the MI and the signature of the
approver;

e Corrective action reports with problem, action, and results; and

o Completeness of the data.
8.2.1.3 Case Narrative Requirements

An important part of the laboratory documentation is the case narrative. The case narrative contains
essential information that affords an informed evaluation of data usability. The case narrative shall be
clearly labeled "SDG Narrative" and shall contain: laboratory name and location, case number; SDG
number; sample numbers in the SDG, differentiating between initial analyses and re-analyses;
contract number; project name and site location; and detailed documentation of any QC, sample,
shipment, and/or analytical problems encountered in processing the samples reported in the data
package.
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Whenever data from sample re-analysis are submitted, the laboratory shall state in the SDG Narrative

for each re-analysis, whether it considers the re-analysis to be billable, and if so, why.

The laboratory must also include any problems encountered: both technical and administrative,
corrective actions taken, and resolution and an explanation for all data qualifiers (i.e. flags) applied to
the data.

The SDG Narrative shall contain the following statement, verbatim: "I certify that this data package is
in compliance with the terms and conditions of the contract, both technically and for completeness,
for other than the conditions detailed above. Release of the data contained in this hardcopy data
package and in the computer-readable data submitted on floppy diskette has been authorized by the
Laboratory Manager or his designee, as verified by the following signature." This statement shall be
directly followed by signature of the Laboratory Manager or his designee with a typed line below it
containing the signer's name and title, and the date of signature.

The SDG Narrative itself must be signed in original signature by the Laboratory Manager or his
designee and dated.

In summary, the following elements should be included in the case narrative:

e Cooler temperature, as required by the NYSDEC ASP.

o Table summarizing samples received, correlating field sample numbers, laboratory sample
numbers, and laboratory tests completed.

e Discussion of sample appearance and integrity issues that may affect data usability (temperature,
preservation, pH, sample container type or volume, air bubbles, multiphasic samples, excess
headspace in soil VOC containers, the presence of multiple phases, etc.)

e Samples received but not analyzed and why.
e Discussion of holding time excursions for sample preparation and analyses.

e Analysis of all out-of-control or discrepancies of calibrations, continuing calibrations or QC
sample results (surrogates, LCS, MS/MSD, post-digestion spikes, etc.), raw data/chromatograms
and corrective actions taken.

e Identification of samples and analytes for which MI was necessary.
e Discussion of all qualified data and definition of qualifying flags.

e Discussion and recommendations of potential data usability of qualified data including detailed

discussion of conditions associated with Q-flagged data.
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8.2.1.4 Requirements for Reconstructed Total lon Chromatograms

Reconstructed Ion Chromatograms (RIC) should be reported for each sample or sample extract. RICs
must be normalized to the largest non-solvent component and contain the following header

information:

e Sample number
e Date and time of analysis
e GC/MS instrument ID

IS and system monitoring compounds are to be labeled with the names of compounds, either directly
out from the peak, or on a printout of RTs if RTs are printed over the peak. If automated system
procedures are used for preliminary identification and/or quantification of the target compounds, the
complete data system report must be included in all Sample Data Packages in addition to the RIC.
The complete data system report shall include all of the information listed below. For laboratories
that do not use the automated data system procedures, a laboratory "raw data sheet", which contains
the following information, must be included in the Sample Data Package in addition to the

chromatogram.

e Sample number

e Date and time of analysis

e RT or scan number of identified compounds
o Jon used for quantitation with measured area
e Copy of area table from data system

e GC/MS instrument ID

e Laboratory file ID

In all instances where the data system report has been edited, or where MI or quantitation has been
performed, the GC/MS operator must identify such edits or manual procedures by initialing and

dating the changes made to the report.
8.2.1.5 Requirements for Reporting Compound Identification
For each sample, by each compound identified, the following shall be included in the data package:

a) copies of raw spectra and copies of background-subtracted mass spectra of target compounds listed
in NYSDEC ASP that are identified in the sample and corresponding background-subtracted TCL
standard mass spectra. Spectra must be labeled with NYSDEC sample number, laboratory file ID,
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date and time of analysis, and GC/MS instrument ID; compound names must be clearly marked on all

spectra.

b) copies of mass spectra of organic compounds not listed in the TCL (TICs) with associated best-
match spectra (three best matches).

8.2.1.6 Requirements for Reporting Compound Quantitation

The laboratory must provide a copy of the calculations work sheet showing how final results are
obtained from values printed on the quantitation report. If manipulations are performed by a software
package, a copy of the formula used must be supplied as well as values for all terms in the formula.

8.2.1.7 Reporting Limits Requirements
Reporting requirements associated with RLs are presented as follows:

e MDLs and sample results should be reported to one decimal place more than the corresponding
RL, unless the appropriate number of significant figures for the measurement dictates otherwise.

e Soil samples shall have results reported on a dry weight basis. A wet weight aliquot of sample
equivalent to the method specified dry weight aliquot of sample should be taken for analysis.
Alternatively, the laboratory may choose to use a consistent wet weight aliquot that is expected to
be large enough to compensate for the moisture in the sample (e.g., 50% more) and use this as a
consistent weight.

e If possible, samples should be analyzed undiluted and non-detects reported to the project
specified RLs. RLs for minority constituents in highly contaminated samples may have to be
adjusted for dilutions.

e If the non-detect “ND”, “U”, “<”, or other lower limit reporting convention is used, then these
terms must be defined (EM200-1-6).

e RLs should be below the CRQL, if applicable.

8.2.1.8 Environmental Data Significant Digits Reporting Requirements

Definitive analytical data possess some degree of uncertainty in the final reported values. Use of
scientifically defensible and consistent numbers of significant figures in reporting analytical data
allows the readers and users of these data to properly evaluate measurement uncertainty. This proper
evaluation of data accuracy and precision facilitates the scientifically valid interpretation,
summarization and subsequent reporting of these data. The recommendations stated in this section of
the SAP do not set policy for determining the number of significant figures laboratories should use in
reporting their data. However, subcontractors and Parsons staff are encouraged to use sound
scientific judgment in choosing the appropriate number of significant figures and to be consistent in

P:\PIT\Projects\Huntsville HTW\SAP\SAP_Final Revised July2006\Text\Seneca SAP Revised Final July.doc
July 2006 Page 8-7



Revised Final Generic Site-Wide Sampling and Analysis Plan
Seneca Army Depot Activity
Romulus, New York

the number of significant figures used to report definitive analytical data. The laboratories and
Parsons project team are encouraged to comply with Standard Practice for Using Significant Digits in
Test Data to Determine Conformance with Specifications (ASTM Designation: E 29-02, 2002).

8.2.2 Manual Integrations (Ml)

MIs are an integral part of the chromatographic analysis process; they should be used judiciously to
correct any incorrect integration by the automated instrumentation and not as a routine procedure for
the purpose of meeting calibration or method QC acceptance criteria. Improper use of Mls (for
example, peak shaving or peak enhancement) are considered improper, unethical, or illegal actions if
performed solely to meet QC requirements. MIs shall be done only as a corrective action measures.
Examples of instances where MI would be warranted include, but are not limited to, co-eluting
compounds resulting in poor peak resolution, a misidentified peak, an incorrect RT, or a problematic
baseline. When MlIs are used, the following procedures are to be implemented for documenting the
event and for consistency in performing the MI:

e The laboratory should provide SOP for Mls, if warranted. This SOP shall specify when
automated integrations by the instrument are likely to be unreliable, what constitutes an
unacceptable automated integration, and how the problems should be resolved by the analyst.
This includes procedures for the analyst to follow in documenting any required Mls.

e When MIs are performed, raw data records shall include a complete audit trail for those
manipulations. The raw data records shall include the results of both the automated and manual
integrations (i.e., “before” and “after” chromatograms of manually integrated peaks), notation of
the cause and justification for performing the MIs, and date, and signature/initials of person
performing the manual operations.

e All MIs must be reviewed and approved by the laboratory Section supervisor and/or the
laboratory QA officer.

Note: Both the primary and secondary reviews (analyst’s and supervisory) may be performed
electronically, provided all documentation and data integrity are maintained.

e All MIs must be identified in the case narrative. This will ensure consistency when MIs are
performed and facilitate review and acceptance of manually integrated data.

8.2.3 Tentatively Identified Compounds (TICs)

TICs are compounds not associated with the calibration standards, which are identified in methods

with MS detection. All peaks with a response greater than 10% of the nearest IS are potential TICs
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and should be examined and reported. Qualitative identification of TICs is performed by computer
searches of standard reference libraries and TICs may be reported as a specific chemical or as a
member of a chemical family. For each volatile sample, the Laboratory shall conduct a search to
determine the possible identity of up to 10 organic compounds of greatest concentration that are not
system monitoring compounds or ISs and are not listed as volatile TCL. For each semivolatile
sample, the Laboratory shall conduct a search to determine the possible identification of up to 20
organic compounds of greatest concentration, which are not surrogates or ISs and are not listed as
semivolatile TCL. In performing searches, the NIST/USEPA/NIH (2005 or later) and/or equivalent,
mass spectral library shall be used. Concentrations are estimated assuming a RF of 1 between the
TIC and the nearest IS.

8.2.4 Laboratory Data Review Requirements

All analytical data generated by the laboratory shall be verified prior to submittal to Parsons. This
internal data review process, which is multi-tiered, shall include all aspects of data generation,
reduction, and QC assessment. Procedures for laboratory verification and validation of data should
be summarized in the laboratory QA manual. Each result reported by the laboratory should undergo
multiple levels of internal data review. The analysts and technicians provide primary data review for
100 percent of the definitive data at the bench level, secondary review should be performed by
independent experienced QC personnel on 100 percent of the data, and the final data packages are
reviewed by the laboratory's section supervisor, QA manager, customer service representative or
project contact before submission to Parsons.

The following elements for review/verification at each level must be included, but not be restricted to,
in the review conducted by the laboratory:

e Sample receipt procedures and conditions,

e Sample preparation,

e Appropriate SOPs and analytical methodologies,

e Accuracy and completeness of analytical results,

e Correct interpretation of all raw data, including all Mls,

e Appropriate application of QC samples and compliance with established control limits.

e Verification of data transfers,

e Documentation completeness (e.g., all anomalies in the preparation and analysis have been
identified, appropriate corrective actions taken, and have been documented in the case
narrative(s), associated data have been appropriately qualified, anomaly forms are complete), and

e Accuracy and completeness of data deliverables (hard copy and electronic).
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8.2.5 Laboratory Data Evaluation

The calibration, QC, and corrective actions for definitive data are shown in Tables 7-A through Table
12. Data qualifiers shall be applied by the laboratory as part of their validation activities. The data
qualifiers for definitive data should be specified in the data deliverable package. Flagging criteria
apply when acceptance criteria are not met and corrective actions were not successful or not
performed. The data qualifiers are reviewed by the supervisor of the respective analytical sections
after the first and second level reviews of the laboratory data have been performed. No qualifiers will
be applied to TICs.

The laboratory QA section shall perform a 100 percent review of 10 percent of the completed data
packages, and the laboratory project representative shall complete a final review on all the completed
data packages.

Parsons will subsequently evaluate the flags applied by the laboratory as part of the data validation
and usability assessment activities. The flags may be accepted, modified, or rejected. For all data
qualifiers that are changed, Parsons will provide clear justification for those modifications based on
project-specific quality objectives.

8.2.6 Method Blank Evaluation Guidance

The following criteria shall be used to evaluate the acceptability of the blank data, unless PQOs
specify otherwise. For method blanks, the source of contamination shall be investigated and
measures shall be taken to correct, minimize, or eliminate the problem if the concentration exceeds
the RL (Use the limits specified in Table 7-A through 7-G for common laboratory contaminants.). If
the RL is exceeded, the laboratory shall evaluate whether reprocessing of the samples is necessary,
based on the following criteria: i) the method blank contamination relative to the measured
concentration of any sample in the associated preparation batch, or ii) there is evidence the blank
contamination otherwise affects the sample results. Except when the sample analysis resulted in a
non-detect, all samples associated with method blank contamination and meeting these criteria shall
be reprocessed in a subsequent preparation batch. If no sample volume remains for reprocessing, the
results shall be reported with appropriate flag, along with any other appropriate data qualifier. If an
analyte is found only in the method blank, but not in any batch samples, no flagging is necessary.
Method blanks should also be examined to verify that any TICs present in the samples are not found
in the blank. Method blank contamination must be addressed in the case narrative.

8.2.7 Laboratory Data Reduction

Data reduction is the process by which raw analytical data generated from laboratory instrument
systems are converted into usable concentrations. The raw data, which may take the form of area
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counts, instrument responses or observations, are processed by the laboratory 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, RTs, and data system printouts.
Raw data are usually reported in graphic form, bargraph form, or tabular form. The laboratories will
follow the applicable data reduction SOPs for data reduction requirements. 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 MDL but less than the PQL will be reported as estimated and flagged by the laboratory.

8.3 DATA TRANSFORMATION AND DATA REDUCTION

Field personnel will record all field data in bound field notebooks and on standard forms. During
processing of field data, validation checks will be performed by individuals designated by the project
manager. The purpose of these checks is to identify “outliers;” that is, data which do not conform to
the pattern established by other observations. Because of the limited number of observations, detailed
statistical analysis of the data to be obtained during this project is not feasible, and the principal
method of validation will be routine checks to assure that data are correctly transcribed and that
reported identification codes and sampling information match the corresponding information in the
field records. In addition, data will be compared against those obtained in previous investigations
(where available) and against applicable standards and guidelines.

Although outliers may be the result of transcription errors or instrumental breakdowns, they may also
be manifestations of a greater degree of spatial or temporal variability than expected. Therefore, after
an outlier has been identified, a decision must be made concerning its further use. Obvious mistakes
in data will be corrected when possible, and the correct value will be inserted. If the correct value
cannot be obtained, the data may be excluded. An attempt will be made to explain the existence of
the outlier. If no plausible explanation can be found for the outlier, it may be excluded, but a note to
that effect will be included in the report. Also, an attempt will be made to determine the effect of the
outlier when both included and excluded in the data set, and the results will be discussed in the report.

After checking the validity of the data in the field notes, the field team leader 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. At a minimum,
10% of the data entered into the database will be verified through a QC process. Subjective data will
be filed as hard copies for later review by the project manager and incorporation into technical
reports, as appropriate.

Sample calculations are contained in the method specifications. All concentration data shall be
expressed in units of micrograms per liter (ug/L) or micrograms per kilogram (ug/Kg) dry weight, as
appropriate for the matrix. The field measurements of pH, conductivity, turbidity, and temperature
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shall be reported in standard logarithmic, umho/cm, nephelometric turbidity units (NTUs), and
degrees Celsius, respectively. All definitive analytical values and screening measurement values
should be reported to appropriate significant figures consistent with the measurement. As an
example, all water levels measured in wells will be reported to the nearest 0.01 foot and soil sampling
depths will be reported to the nearest 0.1 foot.

All analytical results are carefully reviewed and formatted into final submittal form by experienced
QC personnel. The data will be input into the project database, as described in Section 8.11.2.

8.4 DATA ASSESSMENT PROCEDURES

Scientifically sound data of known and documented quality that meet PQOs are essential for use in
the decision-making process. Data assessment is the process whereby data are examined and
evaluated to varying levels of detail and specificity by a variety of personnel who have different
responsibilities within the data management process. For definitive data, the data assessment includes
data verification, validation, and usability assessment. For screening data, data verification will be
conducted to ensure data quality. There must be persuasive records that document data review
activities to afford effective assessment of the data for its quality and usability. The data can then
move forward with associated qualifiers indicating the overall usability of the data.

Data verification is the first step in data review. As used here, data verification is confirmation that
the specified requirements have been performed, i.e., it is a completeness check. The detailed
discussion of data verification is presented in Section 8.5.

Data validation extends this and is confirmation that the requirements for a specific intended use are
fulfilled. Data validation is the systematic process of evaluating the compliance of the data with the
pre-defined requirements of the project, including method, procedural, or contractual requirements
and the comparison of the data with criteria based on the quality objectives documented in this SAP
and the SS-WP. The purpose of data validation is to assess the performance associated with the
analysis in order to determine the quality of the data. Data validation includes a determination, to the
extent possible, of the reasons for any failure to meet performance requirements, and an evaluation of
the impact of such failures on the usability of the data. Data validation procedure is presented in
Section 8.6.

The data usability assessment is an evaluation based on the results of data validation and verification
in the context of the overall project decisions or objectives. The assessment determines whether the
project execution and resulting data meet PQOs. Both the sampling and analytical activities must be
considered, with the ultimate goal of assessing whether the final, qualified results support the
decisions to be made with the data. The requirements for data usability assessment are presented in
Section 8.7.
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8.5 DATA VERIFICATION

Data verification is the most basic assessment of data. Data verification is a process for evaluating
the completeness, correctness, consistency, and compliance of a data package against a standard or
contract. In this context, "completeness" means all required hardcopy and electronic deliverables are
present. Data verification will be performed by Parsons for all laboratory delivered data and field

screening data.
8.6 ANALYTICAL DATA VALIDATION

Based on the information in the data package, a reviewer should be able to determine the precision,
accuracy, representativeness, completeness, comparability, sensitivity, and defensibility of the data.

Data validation will be performed in accordance with the requirements contained in the analytical
method, the SAP and SS-WP, the NYSDEC ASP, the USEPA Region 2 SOPs, the USEPA National
Functional Guidelines for Data Review (USEPA, 2005b, 2004a). Unless otherwise specified in the
SS-WP, all definitive sample results should be validated with the exception of the waste
characterization data for disposal purposes. 100% data validation will be manually performed by the
project chemist or personnel trained by the project chemist. The project chemist will review at least
20% of the data validated by the trained personnel and is responsible to oversee the whole data
validation process. In performing the data validation, the raw data are spot-checked in accordance
with the Region 2 SOP to evaluate whether there is any transcription error. The review of laboratory
data will focus on the following subjects, if applicable:

e COC forms,

e Holding times, sample preservation, and sample conditions (e.g., percentage of solids),

e Instrument calibration and performance,

e Method blanks, trip blanks, equipment/rinsate blanks,

e MDLs and laboratory-established RLs,

e Analytical batch control records including laboratory spike recoveries and spike duplicate results,
and MS recoveries and MSD results,

e Surrogate standard recoveries,

e IS areas and RTs,

e Confirmation results for explosives,

e Chromatograms and mass spectrums,

o Corrective actions,

e Formulas used for analyte quantitation,

e Laboratory and field duplicate results,

e (Calculations supporting analyte quantitation,
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e ICP serial dilution,
e ICS results,
e ICP linear range, and

o Completeness of data.

Data outliers that fall outside of the QC criteria outlined in this SAP or SS-WP (e.g., Tables 5-A/B,
Table 7-A through Table 7-G, Table 8, and Table 9-A through Table 9-G, Table 10-A through 10-E,
and Table 12) will be flagged with an appropriate qualifier consistent with the USEPA Region 2
SOPs. All data validation flags applied will be added to the validated data with explanation prior to
submittal. Data validation flags are provided in Table 18-A and Table 18-B for inorganics and
organics, respectively. An example form that will be used for the data validation is provided in
Tables 19-A, 19-B, and 19-C. Table 20 summarizes data validation criteria for QA/QC parameters
and corresponding data qualification action.

8.7 DATA USABILITY ASSESSMENT

A usability assessment evaluates whether data meet PQOs as they relate to the decision to be made,
and evaluates whether data are suitable for making that decision. All types of definitive data (e.g.,
sampling, on-site analytical, off-site laboratory) are relevant to the usability assessment. The
usability assessment is the final step of data review and can be performed only on data of known and
documented quality (i.e., verified and validated data).

A data usability assessment report will be submitted to the project manager by the Parsons project
chemist to summarize the usability of the validated data. The report will include:

e A summary of data validation results,

e Overall data usability and completeness,

e Evaluation of each data quality indicator (whether meet the criteria, what potential impacts on
data usability),

e Any deviations (e.g., holding time, QC performance criteria, sample location, sample collection
SOPs) from the SAP and/or the SS-WP and the impact of deviations on the usability of data,

e Any problems with documentation or custody procedures and the impact on the usability of data,

e Damaged samples and the usability of the associated data, and

e Any other relevant issues.
8.8 NON-DIRECT MEASUREMENT DATA EVALUATION

Site-specific non-direct measurement data evaluation will be specified in the SS-WP. Non-direct
measurement data that will be collected for the project include
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e Site data from all previous investigations, and

e measurements that are ancillary to addressing the project’s objectives (e.g., meteorological data)

Existing data will be evaluated in combination with newly collected data. An evaluation consistent
with the USEPA QA/G-5 (2002a) and USEPA (2005a) Uniform Federal Policy for Quality Assurance
Project Plans will be conducted to assess whether existing data meet the current project’s acceptance
criteria before the existing data are used for decision-making and will be recorded in project-specific
work plan.

8.9 RECONCILIATION WITH USER REQUIREMENTS

Project results will be reconciled with the requirements defined by the data user or decision maker.
Based on site-specific DQOs, the approach of data reconciliation will be discussed in SS-WP or SAP.
Limitations on the use of the data will be reported in the project technical report.

8.10 ELECTRONIC DATA REPORTS

The laboratory shall provide an EDD in the format as specified in the NYSDEC ASP (Exhibit H) and

in this generic SAP. Minimum specifications and requirements for EDDs are attached in Appendix D.

The laboratories will submit both a hard copy and an electronic copy of the analytical data for
environmental, field and laboratory QC samples. The EDD shall contain the same information as
described for the hard copy deliverable. Electronic deliverables should be reported with no
discrepancies from the hard copy. In general, the EDD submittal will include:

e the laboratory’s ID of each field sample,
o field sample IDs,

e analytes,

e results,

e data qualifiers and validation flags,

e concentration units, and

e applicable QC data.

Additionally, the calibration information should be included in the EDD if the laboratory has that
capability.

The project technical data other than the chemical analysis results such as site information; well
characteristics; hydrogeologic, geologic, and physical analysis results will be recorded by Parsons as
electronic files under the project directory.
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8.11 PROJECT DATA TRACKING AND ARCHIVING

This section presents information on project data tracking (Section 8.11.1), archiving (Section
8.11.2), storage and retrieval (Section 8.11.3), and submittal (Section 8.11.4).

8.11.1 Data Tracking

Project manager will be responsible for tracking data as they are collected, transformed or reduced,
transmitted, analyzed, and submitted. Reports produced during each of the above phase will be
submitted to project manager and archived in project files to ensure the data are properly tracked,
reviewed, and validated for use.

8.11.2 Data Archiving

This section presents archiving procedures for electronic data (Section 8.11.2.1) and hardcopy data
(Section 8.11.2.2).

8.11.2.1 Electronic Data Archiving

Electronic data shall be archived in project files and in electronic format by Parsons and the
laboratory for the duration of the project or a minimum of five years, whichever is longer, or as
dictated by project requirements (if longer than five years). The laboratory shall also provide for
Parsons and Huntsville all files associated with the project in electronic media. The data packages
must be retrievable for Parsons and Huntsville within seven calendar days. In the event of laboratory
closure, all applicable documents and electronic media must be immediately transferred to Parsons or
Huntsville.

The laboratory shall maintain electronic records sufficient to recreate each analytical event conducted
pursuant to the SOW. The minimum records the laboratory shall keep contain the following: (1)
COC forms, (2) initial and continuing calibration records including standards preparation traceable to
the original material and lot number, (3) instrument tuning records (as applicable), (3) method blank
results, (4) IS results, (5) surrogate spiking records and results (as applicable), (6) spike and spike
duplicate records and results, (7) laboratory records, (8) raw data, including instrument printouts,
bench work sheets, and/or chromatograms with compound identification and quantitation reports, (9)
corrective action reports, (10) other method and project required QC samples and results, and (11)
laboratory specific written SOPs for each analytical method and QA/QC function in place at the time
of analysis of project samples.

Parsons uses Windows (2000 or more recent version) system to perform electronic file operation and
Oracle database or other appropriate programs to perform chemical analysis data management on
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network computers. The software programs are commonly used and upgraded whenever software
changes occur. Parsons performs scheduled electronic data backups of project files and performs
periodic archiving of electronic media on a scheduled basis. Electronic project files are maintained
on a no-fault server; a no-fault server minimizes data loss during hard-drive failure by operating and
distributing data sequentially over four separate physical hard drives. Back-ups of project files on to
magnetic tapes on the no-fault server are performed on a weekly basis and updated daily, Monday
through Thursday, through a differential back-up. A differential back-up replaces backed-up files that
are edited between each daily update differential back-up.

Electronic tape back-ups are stored in a fire proof box either at Parsons or at an off-site storage
location. Weekly backups onto magnetic tape are retained for a minimum of three weeks prior to
overwriting; however, the last back-up each month is retained without being overwritten.

8.11.2.2 Hard Copy Data Archiving

Hardcopy data shall be archived in project files by Parsons and the laboratory for the duration of the
project or a minimum of five years, whichever is longer, or as dictated by project requirements (if
longer than five years). The laboratory shall maintain hardcopy records sufficient to recreate each
analytical event conducted pursuant to the SOW.

All field measurements and instrument check data will be entered into an electronic database where it
will also be maintained. In addition, hardcopy of field measurements and field notes will be archived
in project files by Parsons for the duration of the project or a minimum of five years, whichever is
longer, or as dictated by project requirements (if longer than five years).

8.11.3 Data Storage and Retrieval

All hardcopy and electronic chemical analysis data, field sheets, log books, and other relevant field
documents (e.g., health and safety meeting sign-in sheets, personnel daily frisking forms, daily
instrument check sheets) will be maintained by Parsons at Parsons or at an off-site storage location.
If stored, the data packages will be retrievable within seven calendar days.

8.11.4 Data Reporting and Submittal

After analytical results from laboratories are validated, the validated results will be submitted to the
Army on a quarterly basis. If laboratory analytical results are decided not be validated based on the
project needs, the original laboratory results will be submitted on a quarterly basis. A compact disk
(CD) containing the data will be submitted to the Army and the Army will submit a copy to USEPA
Region 2.
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For every sampling event, an Analytical Services Tracking System Data Requirement form will be
filled out for all non-CLP analytical data and be submitted to the USEPA Region 2 Regional Sample
Control Coordinator on a quarterly basis. A template of the ANSETS Data Requirement form is
attached in Appendix C.

8.12 HARDCOPY DATA REPORT FORMS

The hardcopy data reports or forms shall conform to the formats identified in the NYSDEC ASP
program. The NYSDEC ASP forms shall be used unless a variance is requested and approved in
advance and that the forms included in the site specific work plan or SAP, can be verified that they
contain at a minimum the information requested on the NYSDEC ASP forms. A complete list and
description of forms is provided in the NYSDEC ASP. Other forms shall be included in the site-
specific work plan, as needed.

For all analyses, at a minimum, the laboratory report will show traceability to the sample analyzed
and will contain the elements presented below.

e (Case narrative (identifies problems and corrective actions);

e Copy of signed COC;

e 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;

e Laboratory name;

e (Client name;

e Date of sample collection;

e Date of sample receipt;

e Date of sample extraction or preparation;

e Date of issue;

e Project name and unique identification number;

¢ Field sample name/number;

e Laboratory sample number;

e Sample matrix description;

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

e Preparation, analysis and other batch numbers;

e Individual parameter;

e Analytical results with correct number of significant figures;

e All confirmation data, when performed;

P:\PIT\Projects\Huntsville HTW\SAP\SAP_Final Revised July2006\Text\Seneca SAP Revised Final July.doc
July 2006 Page 8-18



Revised Final Generic Site-Wide Sampling and Analysis Plan
Seneca Army Depot Activity
Romulus, New York

e Date of analysis (first run and subsequent runs);

e Analysis time;

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

e Method detection limits;

o Concentration units;

e Any data qualifiers assigned;

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

e Any special conditions;

e Chromatograms, as needed;

e Sample aliquot analyzed,

e Final extract volume;

e 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);

e Initial and continuing calibration results;

e A cross-reference to identify applicable laboratory QC samples with field samples; and

e Corresponding QC summary report.

The laboratory reports should conform to the requirements presented in Section 8.2.1. QC data will
be recorded on Contract Laboratory Program or CLP-equivalent QC summary forms for the
appropriate tests and correlated to the analysis results by the laboratory lot control 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:

e Narratives describing any non-compliant samples,
e Method blank, trip blank, equipment rinsate blank,
e Surrogate results,

e LCS/LCSD results,

e  MS/MSD or MS/MD results, and

e Tuning results.

The laboratory will, as a part of the data reduction and validation process, confirm that its
documentation is complete, sequentially 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.
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Manual recording should be conducted legibly in ink, initialed and dated by the responsible person.
Any changes in entries in laboratory notebooks or on computer-printed data shall be corrected by
drawing a single line through the error, initialing, and dating the new entry. The use of correction

tape or fluid is not acceptable. All changes made in the computer shall be traceable.
8.13 DATA ANALYSIS

Parsons uses windows (2000 or more recent version) system to perform general file/data processing
and the Oracle database to perform chemical analysis data management on network computers. In
addition, various software and/or computer codes will be used at different project stages for different
data analysis purposes. The following lists some of the commonly used software/computer codes for

the project:

o XLSTAT (version 6.1.9 by Addinsoft), used for background comparison or any other statistical

comparison;

e The computer code AQTESOLV™ (Geraghty & Miller, 1994) or similar, and the method of
Cooper et al. (1967) for confined aquifers or the method of Bouwer and Rice (1976) and Bouwer
(1989) for unconfined conditions, slug testing data analysis;

e The USEPA (2004c) Software for Calculating Upper Confidence Limits (ProUCL version
3.00.02), risk assessment Exposure Point Concentration estimation;

e The Integrated Exposure Uptake Biokinetic Model for Lead in Children (IEUBK) developed by
USEPA (1994b), risk assessment for child lead exposure;

e The Recommendations of the Technical Review Workgroup for Lead for an Interim Approach to
Assessing Risks Associated with Adult Exposures to Lead in Soil (USEPA, 2003), risk

assessment for adult industrial worker.

Software/computer codes used for project will be recorded in project technical document and project
manager and technical personnel are responsible for identifying the appropriate software for the
project and for using the most recent version of the software.

Detailed discussion of system backup can be found in Section 8.11.

P:\PIT\Projects\Huntsville HTW\SAP\SAP_Final Revised July2006\Text\Seneca SAP Revised Final July.doc
July 2006 Page 8-20



Revised Final Generic Site-Wide Sampling and Analysis Plan
Seneca Army Depot Activity
Romulus, New York

9.0 PERFORMANCE ASSESSMENT AND SYSTEM AUDITS

Audits will include a careful evaluation of both field and laboratory quality control procedures.
Audits of field procedures will be performed before or shortly after systems are operational. The
audits will be conducted by an individual who is technically knowledgeable about the operation(s)
under review. This section discusses procedures for both performance audits (Section 9.1) and

system audits (Section 9.2).
9.1 PERFORMANCE AUDIT PROCEDURES

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.
9.1.1 Laboratory Performance 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 to 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 laboratory Quality Assurance Manager and laboratory
management and corrective action shall be instituted as necessary.

The laboratory will be required to conduct an analysis of Performance Evaluation (PE) samples or
provide proof that Performance Evaluation samples submitted by USEPA or a state agency have been
analyzed within the past twelve (12) months.

9.1.2 Field Performance Audits

Unless specified by the site-specific work plan, field performance audits will not be conducted for
this project.  Field performance will be assessed using QA/AC results (e.g., trip blank,
equipment/rinsate blank, field replicate analyses, sample condition upon receipt by the laboratory).
Each blank analysis will be considered an indirect 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. In addition, Parsons QA Officer will be responsible to review in
detail field procedures and field logs to verify compliance.
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9.2 SYSTEM AUDIT PROCEDURES

Systems audits are 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.

Field and laboratory quality control procedures and associated documentation may be system audited.
These audits will be performed once during the performance of the project. However, if conditions

adverse to quality are detected or if the project manager requests, additional audits may occur.

System audits will also be performed by data users including USEPA Region 2, NYSDEC, and the
Army. Generally, the audit covers the SAP development and approval and SOP development and

approval.
9.2.1 Laboratory Systems 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 laboratory Quality Assurance Manager will periodically review laboratory control samples.
These samples will reflect the quality of 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 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.

Parsons QA officer or his/her designee is responsible for reviewing the laboratory QA/QC manual
and ensure the laboratory QA/QC procedures are consistent with the project SAP requirement.

9.2.2 Field System Audit Procedures

System audits of field activities will be accomplished by an inspection of all field site activities. Field
system audit should be conducted at the beginning of any long-term field sampling program (i.e., >1
week) and will be conducted on an ongoing basis during the project as field data are generated,
reduced, and analyzed. Field audits, if warranted, should be specified in the SS-WP.
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During the field audit, the auditor(s) will compare current field practices with standard procedures.

The following elements will be evaluated during a field system audit:

e All activities including sample collection, equipment calibration, decontamination, record

keeping conducted in accordance with the generic SAP and/or site-specific work plan;

o All procedures and analyses conducted according to procedures outlined in the generic SAP
and/or site-specific work plan;

e Sample documentation;
o  Working order of instruments and equipment;
e 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;

e Decontamination procedures;

e Level of efficiency with which each team conducts planned activities at one site and proceeds to

the next; and

e Sample packaging and shipment.

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. 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 officer, project chemist, field team leader, or designees. A standard
form of field audit report and field daily quality control report is provided in Appendix C.

Field system audit may also be conducted by regulators.
9.3 AUDIT REPORTS

Audit reports will be written by auditors who have performed the audit after gathering and evaluating
all data. Items, activities, and documents determined by lead auditors to be in noncompliance shall be
identified at exit interviews conducted with the involved management. Noncompliances will be
logged and documented through audit findings, which are attached to and are a part of the integral
audit report. These audit-finding forms are directed to Parsons project manager, the Army, and the
regulators (contact information see Section 3) within fifteen days after the completion of the audit.
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Serious deficiencies will be reported to the project manager within 24 hours to satisfactorily resolve
the noncompliance in a specified and timely manner. All audit checklists, audit reports, audit
findings, and acceptable resolutions are approved by the QAO prior to issue. Corrective actions
should be followed if any noncompliance is noted in the audit report. Verification of acceptable
resolutions may be determined by re-audit or documented surveillance of the item or activity. Upon
verification acceptance, the QAO will close out the audit report and findings.
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10.0 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 project will be performed contractually by qualified
personnel. Maintenance of field equipment will 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.

10.1 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 all 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 field team leader, or the designated personnel, 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 instrument 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.

Table 11 summarizes requirement for field equipment calibration, maintenance, testing, and

inspection. These requirements are also briefed discussed in the following sections.
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10.1.1 Field Equipment Calibration

The frequency of calibration for field instruments will be performed at the intervals specified by the
manufacturer or more frequently as conditions dictate, but daily as a minimum. To ensure
comparability between sample data of similar samples and sample conditions, standard solutions and
material traceable to the National Institute of Standards and Technology or USEPA-published
standards/protocols will be used to calibrate the field instruments. Table 11 summarizes requirement
for field equipment calibration.

10.1.2 Field Equipment Inspection

Equipment to be used during field sampling will be examined to certify that it is in proper operating
condition. This includes checking the manufacturer’s operating manual and the instructions for each
equipment to ensure that all maintenance requirements are being observed. Field notes for previous
sampling trips will be reviewed so that the notations on any prior equipment problem are not
overlooked and all necessary repairs to equipment have been carried out.

10.1.3 Field Equipment Maintenance

Equipment, instruments, tools, gauges, and other items requiring preventive maintenance will be
serviced in accordance with the manufacturer’s specified recommendations and written procedures
developed by the operators.

Manufacturer’s procedures identify the schedule for servicing critical items in order to minimize the
downtime of the measurement system. It will be the responsibility of the field team leader to adhere
to the maintenance schedule and to arrange any necessary and prompt service as required. Service to
the equipment, instruments, tools, gauges, etc., will be performed by qualified personnel. In the
absence of any manufacturer’s recommended maintenance criteria, a maintenance procedure will be
developed by the operator based upon experience and previous use of the equipment.

Logs will be established to record maintenance and service procedures and schedules. All
maintenance records will be documented and traceable to the specific equipment, instruments, tools,
and gauges.

Critical spare parts for field equipment will be located in the Parsons office at the Seneca Depot
(Building 125). Records documenting field equipment calibration, maintenance, testing, and
inspection activities will be archived under project file.
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10.2 RENTAL EQUIPMENT

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

10.3 LABORATORY INSTRUMENT

An important factor in maintaining accuracy and precision, achieving required holding times,
and addressing contract schedule is preventive laboratory instrument maintenance. As part
of the laboratory's maintenance program, service contracts are held on critical analytical
instruments. SOP’s for routine maintenance of laboratory equipment shall be submitted to

Parsons by each laboratory performing analytical services.
10.3.1 Laboratory Instrument Calibration

All laboratory instruments shall be calibrated in accordance with USEPA SW-846 analytical
methodology and the requirements of the NYSDEC ASP.

10.3.2 Laboratory Instrument Maintenance

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. SOP’s for routine maintenance
of laboratory equipment are included as part of the laboratory QA manual and will be reviewed by
project chemist before project starts. The SOPs submitted by the laboratory describe the procedures
and documentation activities that will be performed to ensure that all analytical instrumentation and
equipment are available and in working order when needed. The SOPs also discuss the ability to
ensure that project schedules are met (e.g., availability of spare parts or spare instruments, instrument

control (on-site and during storage), security, and availability (e.g., log-in/log-out procedures)).

Instrument and equipment maintenance logs must be kept to document analytical instrumentation and

equipment maintenance, testing, and inspection activities.
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11.0 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. When a
significant condition adverse to quality is noted at the site or laboratories by the field staff and/or
Project Chemist, the cause of the condition will be determined and corrective action taken to preclude
possible repetition. Condition identification, cause, reference documents, and corrective action
planned will be documented and reported to the Parsons project manager, Parsons QA officer, the
USACE Project Chemist, and involved subcontractor management. Implementation of corrective
actions will be verified by documented follow-up action. All project personnel have the daily
responsibility to promptly identify and report any condition adverse to quality, as well as to solicit the

approved corrective action.

Parsons project manager has overall responsibility to ensure that all corrective actions necessary to
resolve audit findings are acted upon promptly and satisfactorily. 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 to the resolution of a nonconforming
event will be re-sampled, and/or reanalyzed once the corrective action has been initiated and is
proven effective.

A copy of each closed nonconformance report shall be included in the quality assurance file and shall
be maintained by the Project QA Officer. A template of nonconformance and corrective action report
is provided in Appendix C.

111 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 consistent with the SAP.
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 Officer, if no resolution can be

reached.
11.2 LABORATORY CORRECTIVE ACTION

If QA results for a particular analysis are outside the performance criteria described in this SAP or
site-specific work plan (e.g., performance criteria for DQIs presented in Section 4) corrective action
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will be taken to ensure continued data quality. Corrective actions that may be taken include, but are
not limited to:

e Rechecking calculations;

e  Checking QC data on other samples;

e Auditing laboratory procedures;

e Repreparing and/or reanalyzing the sample if warranted;

e Accepting data with the acknowledged level of uncertainty; and
e Qualifying the data as unusable.

The laboratory QA Manager will be responsible for initiating laboratory corrective action within 48
hours of the time it was noted.
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120 QUALITY ASSURANCE REPORTS TO MANAGEMENT

QA reports will be generated by Parsons and corresponding laboratories during the project. In
addition, audit and performance evaluation reports will be submitted by auditors to management to
ensure the quality of the project.

121 LABORATORY QA REPORTS

The laboratory will summarize pertinent QA/QC issues in the laboratory data package case narrative
report. These reports will include discussions of any conditions adverse or potentially adverse to
quality, such as:

e Any laboratory or sample conditions which necessitate a departure from the methods or
procedures specified in this plan,

¢ Any missed holding times or problems with laboratory QC acceptance criteria, and

e The associated corrective actions undertaken.

Such reports shall not prevent early notification to project management of such problems when timely

notice can reduce the loss or potential loss of quality, time, effort, or expense.
12.2 FIELD QA REPORTS

Any field-related QA memorandums or forms shall be forwarded by field team leaders to the project
manager, who will ensure that the project QA officer receives copies. The project technical director
and project manager (or designated individual) will review these reports for completeness and the
appropriateness of any corrective actions. The reports will be retained in the project files, and will be
summarized in the QA report included in the final project documents. Appropriate steps will be taken
to correct any QA/QC concerns as they are identified. The Parsons project manager will ensure that
the technical project manager is informed of any significant QA/QC developments.

123 REPORTS OF AUDIT AND PERFORMANCE EVALUATION

As discussed in Section 9.3, audit reports will be written by auditors who have performed the audit
within fifteen days after the completion of the audit. Serious deficiencies will be reported to the
project manager within 24 hours to satisfactorily resolve the noncompliance in a specified and timely
manner. The audit reports are directed to Parsons project manager, the Army, and the regulators
(contact information see Section 3).
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124 PROJECT QA REPORTS

A project QA report will be submitted after the project sampling and analysis is completed as part of
the technical report. The QA report will summarize the overall QA information of the project,
including information of laboratory performance, field performance, system performance, audit
findings, and corrective actions. In addition, both validated data and laboratory and field QC data
will be presented. The laboratory QA reports, field QA reports, project audit reports, and corrective
action reports will be used to assist in developing the final QA Report. The project QA report does
not prevent internal QA memorandums or communications regarding QA issues.

The following elements, if applicable, will be addressed in the QA section or other section of the
technical report:

e Project scope,

e Project description,

e Status of project,

e Sampling procedures (planned vs. implemented),

e Field quality control activities (planned vs. implemented),

e Analytical procedures,

e A summary of data usability assessments in terms of precision, accuracy, representativeness,
completeness, comparability, and sensitivity,

e Any problems that could affect the quality of the data collected, the project schedule or the
completion of the project,

e Changes in the project's experimental design, objectives, or staffing,

e The need for additional equipment to achieve project objectives, or any problems with equipment,

e Data presentation,

e Required corrective actions and effectiveness of corrective action implementation,

e Limitations on the use of measurement data generated, and

e Lessons learned
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13.0 SAP REVISIONS AND DISTRIBUTION

This section presents procedures and requirements for SAP revisions (Section 13.1) and distribution
(Section 13.2).

13.1 SAP REVISIONS

The generic SAP will be revised and updated every five years in accordance with USEPA (2005a)
requirement, or when there are changes warranted in response to project needs, or when directed by
the approval authority. The project manager, QAO, and project chemist are responsible to determine
if any changes to the SAP are warranted and their impacts to the quality of the project. If a change is
desirable, the change will be incorporated into the site-specific work plans or issued as addendum to
the generic SAP and approved by USEPA Region 2 and NYSDEC. Changes to the original SAP will

only be implemented after the revision has been approved.

The quality assurance officer is responsible for revising the SAP. All project personnel should
consult the QAO for the most recent approved version of the SAP.

13.2 SAP DISTRIBUTIONS

Table 21 lists all individuals who should get a copy of the approved SAP, either in hard copy or
electronic format, as well as subsequent revisions: All the individuals identified in Table 21 will also
receive all revisions, addenda, and amendments to the SAP. These individuals are responsible for
removing all outdated material from circulation, distributing revised or added material to update any

copies within their organizations.

All project personnel performing work related to sample collection, data producing, data assessment,
data management, and data utilization should read the applicable sections of the SAP and perform the
tasks as described. A project personnel sign-off sheet is presented in Appendix E and all identified
personnel should read and sign off on the applicable sections of the SAP before beginning the tasks.
Supervisory or oversight personnel are responsible for communicating the requirements of the
applicable portions of the SAP to those doing work.

13.3 SAP ARCHIVING

The approved generic SAP and project-specific work plan, including reviewers’ comments and
responses to reviewers’ comments will be archived in the appropriate project file. The files will be
retained for the duration of the project or a minimum of five years, whichever is longer, or as dictated

by project requirements (if longer than five years).
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140 SPECIAL TRAINING/CERTIFICATION

Qualifications for quality assurance officer, field analyst, and data validators are specified in Section
3. In brief, field analyst should have: (1) completed a certification course or training by an
experienced analyst who has demonstrated proficiency in the method; or, (2) demonstrated the
proficiency by correlation of the analyst’s results with laboratory confirmation analysis. Data
validation will be performed by trained and experienced data validators. The lead validator will have
at least two years experience and be familiar with USEPA Region 2 data validation requirements.
The quality assurance officer should have the qualifications specified in the NYSDEC guidance.

Field sample collection team should be led by experienced engineer who has demonstrated
proficiency in the sampling method. All onsite workers will also be current on their 40 -hour
Occupational Safety and Health Administration (OSHA) Hazardous Waste and Emergency Response
(HAZWOPER) Certification. All work will be conducted in accordance with the Generic Site-Wide
Health and Safety Plan for Seneca Army Depot Activity (Parsons, 2005).

All field personnel performing radiological surveys should receive a minimum 1-hour of radiological
safety and fundamental training, as well as a minimum of 24 hours of onsite orientation and technique
training. This will include briefing on the risk associated with radiological contaminants. All
radiation scanning work onsite will be overseen by a Health Physicist/Radiological Safety Officer
(HP/RSO).

All field personnel performing ordnance and explosives (OE) or UXO work should receive proper
training as specified in the Generic Site-Wide Health and Safety Plan for Seneca Army Depot
Activity (Parsons, 2005). All personnel on the UXO teams must meet the requirements set forth in
the USACE (2001) Data Item Description (DID) OE-025.01, Personnel/Work Standards. UXO

personnel will be U.S. citizens and graduates from one of the following schools or courses:

e U.S. Army Bomb Disposal School, Aberdeen Proving Ground, Maryland;

o The U.S. Naval Explosive Ordnance Disposal (EOD) School;

e The EOD Assistants Course, Redstone, Alabama; the EOD Assistants Course, Eglin AFB,
Florida; or a DoD-certified equivalent course.

The following subsections detail individual UXO personnel qualifications.
UXO Safety Officer (UXOSO)

The UXOSO shall have the following skills/knowledge:
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o The ability to identify fusing, necessary precautions, and fuze condition; i.e. armed,
functioned, or armed and functioning; how this condition can or will affect the munition
payload should other forces be applied.

e The ability to recognize munition/ordnance types and to determine the hazards and make risk
assessments.  This includes identifying potential fillers, including those in extremely
deteriorated condition; e.g., high explosives, fragmentation, white phosphorous, and chemical
warfare material. UXOSO must also be able to determine if munitions can be moved before
destroying or if the munitions must be blown in place (BIP); fragmentation radius; and, in the
case of chemical warfare material, the potential down-wind hazard along with the engineering
controls to mitigate risk.

Senior UXO Supervisor (SUXOS)

The SUXOS will have at least 15 years combined active duty in military EOD and contractor UXO
experience, including at least 10 years in supervisory EOD and UXO positions. This individual will
have documented experience with and/or specialized training in the type of UXO/MPPEH expected to
be encountered. This individual will be a graduate of the U.S. Army Bomb Disposal School,
Aberdeen Proving Ground, Maryland, or the U.S. Naval EOD School.

As the most senior UXO qualified individual onsite, the SUXOS directly supervises all daily
UXO/MPPEH activities. This individual is responsible for the successful performance of field teams,
early detection and identification of potential problem areas, and instituting corrective measures. The
SUXOS shall execute instructions from the Parsons site manager; document site conditions;
photographically document operations; prepare project reports; and identify efforts to accomplish the
statement of work. The SUXOS reports to the Parsons site manager.

UXO Technician 111

This individual supervises a UXO team. This individual will have experience in OE clearance
operations and supervising personnel and will be a graduate of the U.S. Army Bomb Disposal School,
Aberdeen Proving Ground, Maryland; or the U.S. Naval EOD School. The UXO Technician III will
have at least 10 years combined active duty military EOD and contractor UXO or material posing
potential explosive hazard (MPPEH) experience

UXO Technician 11

This individual will be a graduate of the U.S. Army Bomb Disposal School, Aberdeen Proving
Ground, Maryland; or the U.S. Naval EOD School. The UXO Technician II may be a UXO
Technician I with at least five years combined military EOD or contractor UXO/MPPEH experience.
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UXO Technician |

The UXO Technician I will be a graduate of the EOD Assistant Course at Redstone Arsenal,
Alabama, Eglin Air Force Base, Florida, or a DoD-certified equivalent course. The UXO Technician
I will not perform UXO procedures without the direct supervision of a fully qualified UXO
Technician II (or above). A UXO Technician I may become a UXO Technician II with at least 5
years combined military EOD and contractor UXO/MPPEH experience.

UXO Quality Control Specialist (UXOQCS)

The UXOQCS will have experience in UXO/MPPEH clearance operations and supervising personnel.
This individual will have at least 10 years combined active duty military EOD and contractor
UXO/MPPEH experience. The UXOQCS will have the required quality control training, including at

least two years of experience providing QC on similar projects.
UXO Sweep Personnel

Personnel who have received the 40-hour HAZWOPER training will be hired to fill positions on the
visual surface sweep teams and the mag & flag survey teams under the direct supervision of a UXO
Technician III. UXO sweep personnel will receive on-site training in UXO/MPPEH recognition
avoidance and safety.

Laboratory analyst should complete training by the laboratory and with qualifications deemed
appropriate by the laboratory. The laboratories selected to perform analyses must be certified under
the Environmental Laboratory Approval Program, implemented by the New York State Department
of Health, and be capable of providing complete environmental analytical services consistent with
USEPA protocols and NYSDEC ASP protocols.

Any other project specific special training should be recorded in the site-specific work plan.
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15.0 DOCUMENTS AND RECORDS

All project documents (e.g., generic SAP, audit reports, internal QA/QC memorandums, interim
progress reports, final reports) and records (e.g., field records and notes, communication logs) will be
organized and kept consistent with the project management plan prepared by Parsons. All project
documentation will be filed in the permanent project files. All project files will be maintained for the
duration of the project or a minimum of five years, whichever is longer, or as dictated by project
requirements (if longer than five years).

All the following files will be archived after the project is complete:

e Approved generic SAP and site specific SAP or work plan (including reviewers’ comments,

responses to reviewers’ comments, addenda, and amendments),

e Sampling collection and handling records (e.g., field notebooks, operational record, global
positioning system data, sampling instrument decontamination records, sampling instrument
calibration logs, sampling location and sampling plan, drilling logs),

e Laboratory report (including chain-of-custody forms, sample receipt and tracking records
including sample tags and shipping bills, case narrative, analytical log books, test method raw
data and QC sample records, definitions of laboratory qualifiers, documentation of laboratory
method deviations, and electronic data deliverables),

e Laboratory certification and QA manual,

e Computer documentation such as model input and output files as results of code and database test
procedures,

e Audit reports/checklists, documentation of internal QA review, and corrective action reports,
e Interim progress reports and final reports,

e Billing receipts,

e Presentations to be made during and after the project,

e Communication logs, telephone logs,

e Documentation of deviation from methods,

e Data review reports, and
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e Any other project related documents.

Electronic project files are maintained on a no-fault server and back-ups of project files on to
magnetic tapes on the no-fault server are performed on a weekly basis and updated daily, Monday
through Thursday.

Laboratory document control procedures shall be consistent with the NYSDEC ASP.
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16.0 FIELD SAMPLING PLAN

This section presents a generic FSP, which in specific terms, specifies the requirements and procedures
for conducting field operations and investigations at Seneca Army Depot (or Depot). This generic FSP
has been prepared to ensure (1) the data quality objectives specified for the Seneca Army Depot are
met, (2) the field sampling protocols are documented and reviewed in a consistent manner, and (3) the
data collected are scientifically valid and defensible. A site-specific work plan shall be prepared to
supplement requirements and procedures for conducting site-specific field operations and investigations
for each specific project or task, and shall reference this SAP document as appropriate to prevent
repetition of information.

16.1 INTRODUCTION

The National Contingency Plan specifies circumstances under which an FSP is necessary for
Comprehensive Environmental Response, Compensation, and Liability Act response actions. For
cleanup actions at the remedial investigation/feasibility study stage, the NCP requires lead agencies to
develop sampling and analysis plans that provide a process for obtaining data of sufficient quality and
quantity to satisfy data needs (40 CFR 300.430 (b)(8)). Such sampling and analysis plans must include
a field sampling plan.

Guidelines followed in the preparation of this FSP are set out in the documents below:

e “Guidance for the Data Quality Objectives Process,” (QA/G-4) (USEPA, EPA/600/R-96/055,
August 2000a).

e “Data Quality Objectives Process for Hazardous Waster Site Investigations,” (QA/G-4HW)
(USEPA, EPA/600/R-00/007, January 2000c¢).

e “Guidance for Quality Assurance Project Plans,” (QA/G-5) (USEPA, EPA/240/R-02/009,
December 2002a).

e “Guidance on Choosing a Sampling Design for Environmental Data Collection,” (QA/G-5S),
(USEPA, EPA/240/R-02/005, December 2002b).

e “Guidance for Preparing Standard Operating Procedures,” (QA/G-6), (USEPA, EPA/240/B-
001/004, March 2001c).

e “Guidance for Data Quality Assessment: Practical Methods for Data Analysis,” (QA/G-9),
(USEPA, EPA/600/R-96/084, July 2000Db).

All staff participating in SEDA activities are required to be familiar with this FSP. The FSP shall be in
the possession of the field teams collecting the samples. All subcontractors shall be required to comply
with the procedures documented in this SAP (including the FSP presented in this section) in order to
maintain comparability and representativeness of the collected and generated data.

P:\PIT\Projects\Huntsville HTW\SAP\SAP_Final Revised July2006\Text\Seneca SAP Revised Final July.doc
July 2006 Page 16-1



Revised Final Generic Site-Wide Sampling and Analysis Plan
Seneca Army Depot Activity
Romulus, New York

As discussed in Section 13, controlled distribution of the SAP (including the FSP presented in this
section) will be implemented by Parsons to ensure the current approved version is being used. A

distribution list is presented in Table 21.
16.2 PROJECT OBJECTIVES FOR FIELD SAMPLING ACTIVITY

This section presents the project objectives for field sampling activity. The subsections present a
summary of project data quality objectives, types of sample analysis, and field activities.

16.2.1  Data Quality Objectives (DQOs)

DQOs define the type, quantity, and quality of data that are needed to answer specific environmental
questions and support environmental decisions. 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. DQOs
are implemented so the data are legally and scientifically defensible. DQOs for this program are
described in greater detail in Section 4 of this document.

16.2.2  Sample Analysis Summary

The number and type of analyses will be determined on a per-task basis and will be specified in each
site-specific work plan. Types and frequencies of QC samples (MS/MSD, trip blanks, equipment
blanks, duplicates, etc.) required for all sampling activities are described in Section 4. Sample
containers, preservatives, and holding time for soils/sediments and aqueous samples are provided in
Tables 5-A and 5-B, respectively.

16.2.3  Field Activities

Potential field activities at the Seneca Army Depot include installation of system components (e.g.,
groundwater monitoring wells), test pit investigation and scanning, soil sampling, baseline groundwater
sampling and subsequent process monitoring, building sampling, ordnance and explosives (OE)
sampling and analysis, indoor air and ambient air monitoring, radioactive material sampling and
analysis, investigation derived waste (IDW) disposal. These activities may include the following:

e Excavation;

¢ Soil boring sampling;

e Field soil screening test;

e Confirmation soil sampling;

e Stockpile soil sampling;

e Groundwater monitoring well installation;
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¢  Groundwater monitoring well development;

e  Water level measurements;

e Groundwater sampling;

e Field measurements of groundwater parameters (e.g., pH, turbidity, hardness, temperature,
conductance, alkalinity, dissolved oxygen, oxidation-reduction potential, manganese, sulfide,
carbon dioxide, ferrous iron);

e Sampling equipment decontamination;

e Aquifer testing;

¢ Building sampling and analysis;

e Ordnance and explosives sampling and analysis;

e Indoor air and ambient air monitoring;

e Asbestos material sampling and testing;

e Radioactive material sampling and analysis;

e Disposal of investigation derived waste; and

e Record keeping.

Field activities conducted at each site will be described in each SS-WP.

16.3 FIELD OPERATIONS

This section presents protocols for field operations including soil and rock description, site
reconnaissance, preparation, and restoration, geophysical surveys, soil boring advancement,
groundwater well installation, monitor well development, monitor well abandon, aquifer test, test pit
excavation, survey, equipment decontamination, investigation derived waste disposal, and corrective
action.

16.3.1  Soil and Rock Description

Lithologic logs of all borings and excavations, including well construction diagrams, must be provided
for the Seneca Army Depot activities. Each log must include borehole identification, soil and rock
description, sample depths, methods of sampling, sampling date, land surface elevation,
borehole/excavation total depth, and test results such as blow counts. Soil and rock description is an
important element for the boring logs and this section presents the procedure for field soil and rock
description.
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16.3.1.1  Soil Terminology
1. Color

The color of the soil is described using color chips attached to the Geotechnical Gauge. The color
of the soil when it is wet is the standard for comparison.

2. Texture/Fabric/Bedding/Stratification

Texture is described as the relative angularity of the particles: rounded, sub-rounded, sub-angular,
and angular. Fabric should be noted as to whether the particles are flat or bulky and whether there
is a particular relation between particles (i.e., all the flat particles are parallel or there is some
cementation). The bedding or structure should also be noted (e.g., stratified, lensed, non-stratified,

heterogeneous, varved).

3. Burmiester (1958) Terminology/ Modifiers

The following terms are used to further describe soils:

a. And Modifier which identifies a proportion of soil which ranges from 35 to 50
percent.

b. Some Modifier which identifies a proportion of soil which ranges from 20 to 35
percent.

c. Little Modifier which identifies a proportion of soil which ranges from 10 to 20
percent.

d. Trace Modifier which identifies a proportion of soil which ranges from 1 to 10
percent.

e. + or - Modifiers to indicate the extremes of ranges defined above, or that a grain size

has more or less of a particular size material.

4. Density and Consistency

The density of noncohesive granular soils is classified according to standard penetration resistance.
These classifications are provided on the Geotechnical Gauge for sands, and for silts and clays,
using standard split-spoon sampling techniques. The blow counts for the middle 1 foot (using a 2
foot long split spoon sampler) are used for the classification of density or consistency.
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5.

Plasticity

If a moist soil can be rolled into a thread, it is said to have some plasticity. Materials that cannot be
rolled in this manner are non-plastic, or have very low plasticity. The degree of plasticity of the
soil may be further measured by the ease with which this material may again be remolded. After

reaching the plastic limit, the degree of plasticity may be described as follows:

a. High plasticity (CH) - The soil may be remolded into a ball and the ball deformed under
extreme pressure by the fingers without cracking or crumbling.

b. Medium plasticity (CL) - The soil may be remodeled into a ball but the ball will crack and
easily crumble under pressure of the fingers.

c. Low plasticity (CL, ML, or MH) - The soil cannot be lumped together into a ball without
completely breaking up.

Moisture

Moisture content is estimated in the field according to four categories: dry, moist, wet, and
saturated.

Petroleum Hydrocarbons (non-aqueous phase liquid/oil)

The presence of petroleum hydrocarbons (PHC) or non-aqueous phase liquid (NAPL) in soil

samples will be described according to the terms described below:
a. No PHC present - The soil does not contain any visible staining or PHC in the soil pore space.

b. PHC staining - The soil contains PHC staining which is visible on soil grains only. The color
of the PHC should also be described (i.e., black, brown, etc.).

c. PHC in soil pores - The soil contains PHC on soil grains and in soil pore spaces. The color of
the PHC should also be described (i.e., black, brown, etc.).

16.3.1.2  Soil Description

Soils logged during test pit activities or recovered from soil and bedrock borings will be classified
according to the ASTM D2487-92, Standard Classification of Soils for Engineering Purposes (Unified
Soil Classification System), with descriptive text added to the Unified Soil Classification System

(USCS) following the procedure outlined by the Burmister (1958).
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The following procedure specifically addresses the description of samples using split-spoons in

association with drilling operations.

1. Measure, or observe the drilling crew measure, all parts of the drilling equipment that will affect the
depth of the sample. These include the length of the drill bit, auger bit, any drilling subs, the length
of the split spoons and sampling head, etc. The field crew must be cognizant of the depth of the

drill hole and associated equipment at all times.
2. Soil samples will be retrieved from drilling operations as described in Section 16.4.2.

3. Immediately after opening the split spoon sampler, the contents of the sample will be screened for
VOCs using a Flame Ionization Detector (FID) or Photoionization Detector (PID). The data will be
recorded in the appropriate locations on the Boring Report Form. Readings will be taken at one to
three locations along the split spoon sample with additional readings taken if additional distinctive

zones are observed.

4. Split the sample length-wise to expose a clean sample face for classification of stratigraphic

features and for sample collection.

5. Determine soil descriptions using a Geotechnical Gauge. Record descriptions on the Boring Report
form or Test Pit Record form using the following order and format: Test pit soil description will be
based on a clean view of the sidewall of a test pit.

e Color (while wet);
e Qrain size;

e  Major soil component descriptor (CLAY, SILT, SAND, GRAVEL, PEAT), with modifiers as

applicable (micaceous, fibrous, etc.);

e Other components in decreasing order using the Burmister Classification System to quantify

amounts (and, some, little, trace with + or - as applicable);
e Density from blow count data (if split spoon);

e Other descriptive modifiers such as stratification, plasticity, staining, minor minerals (if
recognizable), unique materials or features, and odor (if present);

e Moisture content (if the drilling method used does not interfere with the sample moisture and if
the sample is above the water table) and presence of NAPL;

e Possible origins will be given if enough information is available (i.e. fill, alluvium, till, glacio-
marine, etc) on the next line after the soil description in parentheses;
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10.

11.

e In some areas, the soil (clay, silt, sand, peat) may only be a minor component to foreign debris.
If this is the case, the field personnel should note down the approximate percentages of debris

vs. soil;
e General debris types; and

o Cross sections of the excavation for test pits or trenches.
The following is an example of an acceptable soil description:

Light brown, coarse to fine micaceous SAND, some - Silt, little + coarse + Gravel, medium dense,
well graded, weakly stratified showing grade bedded, minor iron-oxide stain on quartz grains, dry.
(Alluvium)

Note: Acronyms and abbreviations may be used to save space on the log forms. Abbreviations and

acronyms should be minimized to avoid confusion.

Descriptions of the soil contained in the sampler will be made while the soil remains in the split

spoon sampler.
Record the penetration interval of the split spoon sampler on the log form.

Record the sample recovery of the split spoon sample on the log form. While determining the
length, care must be taken to measure only material that represents true sample. Discount material
that may be wash or slough material in the spoon. If recoveries fall below 25 percent (e.g., 0.5 feet
from a 2 foot sampler), the driller must make alterations to his sample collection methods to
improve recovery. Alterations must be approved by the Site Manager before they are
implemented. Such alterations may include modifications to the sample catcher, driving a spoon or
core barrel beyond its length to pack the sample tighter within the spoon, or changing the diameter
of the split spoon or core barrel. If more soil volume is needed for physical or chemical
determinations, a 3 inch diameter split spoon may be used in place of the standard 2 inch diameter
spoon. All deviations from the standard 2 inch diameter by 2 foot long split spoon should be
recorded on the Soil Boring form.

Collect a representative and continuous portion of the sample and place it in a glass sample jar. Jar
size will be determined prior to field operations. Collected soil materials may subsequently be used

as a reference sample or for other physical characterization and screening purposes.
Record the interval (i.e., location within the recovered split spoon) of the sample on the field log.

Visually estimate, based on sample recovery and blow counts, the range of recovery for the sample.
For shallow sample intervals, a segment of the interval may not be represented due to cobbles
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12.

obstructing (possibly indicated by higher blow counts) the tip of the spoon. In deep sample
intervals residing below the water table, the deepest portion of the sample may have been washed
out of the tip of the spoon due to a faulty ball valve at the top of the spoon or a worn sample

catching basket.

Any deviation from standard drilling procedures and the applicable depth will be recorded in the
main body of the log form or in the REMARKS section. Such things as modifications to the
sample methods to improve recovery or changes in the drilling method must be recorded. In
particular, record sections where there was no attempt to collect a sample or where a roller bit or
some other method was used to advance the hole.

16.3.1.3  Rock Description

Bedrock descriptions are dependent on the classification of the rock types present (igneous,

sedimentary, or metamorphic). The rock materials retrieved during coring operations will be described

on the Core Boring Report (Appendix C), as applicable, using the following parameters:

Color - The overall color of the rock, not a particular mineral;
Grain Size - The size of crystals or clasts making up the rock;

Texture - This applies only to igneous and some metamorphic rocks, and pertains to whether the
rock is crystalline or glassy, equigranular, or porphyric in nature;

Major Minerals — This applies to the identifiable minerals present as necessary as modifiers to the
rock type, i.e. mica Schist, feldspathic Granite, quartz-mica Gneiss;

Rock Type - Granite, Gneiss, Amphibolite, Argillite, Sandstone, Limestone, Greywacke, etc;

Bedding and/or Foliation - Describes lineations within the rock. i.e. massive, poorly foliated, well
bedded, cross-bedded, etc. The description in the log will include at least an approximate angle of
any foliation or bedding, if present;

Continuity - Joints and fractures, or the lack of, in the rock, cross-cutting veins of materials
different from the primary rock type. Fracture, vein, and joint angles will be referenced to the
foliation. The openness of any fracture or joint will be evaluated based on core recovery,
weathering, fracture density, etc.

Competence - The weathering features of the rock. Weathering features, combined with rock type
and continuity, will give the overall hardness of the rock; and

Other - Secondary minerals, folding features, etc.
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Both the overall core length as well as individual pieces of core (greater than 4 inches in length) will be
measured. The data are used for the calculation of Rock Quality Designation (RQD) factors and for the
interpretation of fracture spacing. Core recovery will be recorded in two manners: as the ratio of core
recovered to length of core run; and, as a percentage recovery (i.e. 3.5 feet of 5.0 feet cored, 70%). The
RQD will be calculated by: 1) summing the length of all the pieces greater than or equal to 4 inches in
length recovered in the core barrel; and 2) by dividing this sum by the cored interval length. The
resulting value will be expressed as a percent and recorded in the Core Boring Report (Appendix C).

16.3.2  Site Reconnaissance, Preparation, and Restoration Procedures

Parsons will contact Under Ground Facilities Protection Organization (UFPO) at 1-800-962-7962 prior
to any earthwork operations, trenching, or excavation. Areas designated for intrusive sampling shall be
surveyed for the presence of underground utilities. Ultility locations are determined using existing
utility maps, and in the field, are verified using a hand-held magnetometer or utility probe. SOPs for
utility line identification and drilling and excavation are presented in the Generic Site-Wide Health and
Safety Plan (Parsons, 2005). A pre-drilling checklist is attached in Appendix C. Field personnel should
consult the project manager and finish the checklist before any intrusive activities. Parsons will notify
the Army the planned locations of intrusive activities the Army’s approval is warranted before any
intrusive activities. A notification letter will be submitted to USEPA and NYSDEC one month before
site activities such as intrusive activities and sampling activities. Vehicle access routes to sampling
locations shall be determined prior to any field activity.

It should be noted that no construction work will be permitted during the 9 days of the annual deer
harvest. Dates for calendar year (CY) 2004 are November 22, 26, 27, December 1, 3, 4, 8, 10, and 11.
Dates for CY 2005 and beyond have yet to be determined. Construction work can be conducted any
other time of the year. During the construction period, Parsons will notify the COR at the end of each
week, what work is planned for the following week. The COR may stop work at any time when an

imminent danger/serious safety violation is found.

A centralized decontamination area shall be provided for drilling rigs and equipment. The
decontamination area shall be large enough to allow storage of cleaned equipment and materials prior to
use, as well as to stage drums of decontamination waste. The decontamination area shall be lined with
a heavy gauge plastic sheeting, and designed with a collection system to capture decontamination
waters. Solid wastes shall be accumulated in 55-gallon drums and subsequently transported to a
designated waste storage area. Smaller decontamination areas for personnel and portable equipment
shall be provided as necessary. These locations shall include basins or tubs to capture decontamination
fluids, which shall be transferred to a large accumulation tank as necessary. The designated areas of
decontamination shall be specified in the SS-WP.
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Parsons field office will be located in Building 125 at the Depot, unless otherwise specified in the SS-
WP.

Each work site or sampling location shall be returned to its original condition when possible. Efforts
shall be made to minimize impacts to work sites and sampling locations, particularly those in or near
sensitive environments such as wetlands. Following the completion of work at a site, all drums, trash,
and other waste shall be removed. Decontamination and/or purge water and soil cuttings shall be
transported to the designated locations as described in Section 16.3.12.

16.3.3  Geophysical Surveys

General requirements for all geophysical surveys are: (1) the geophysical surveys should be supervised
by a state licensed geologist or engineer, (2) the locations of boreholes logged with geophysical
instruments shall be shown on a site map, (3) the locations of surface geophysical grid system layouts
shall be shown on a site map, (4) the location of areas analyzed with subsurface geophysical techniques
shall be shown on a site map (5) final results shall be presented in plan views and cross sections.
Contours shall be used where appropriate, (6) the survey report shall present survey results as well as
limitations of the method and data and, (7) the interpretation of the data shall be incorporated into the
conceptual site model. Geophysical surveys at potential OE/UXO sites are discussed in Section
16.3.14.

16.3.3.1  Electromagnetic (EM-31) Survey

Electromagnetic (EM) -31 surveys may be performed at the Depot. The objectives of the EM-31
surveys will be to delineate waste boundaries, identify the location of buried metallic objects, and
identify the locations of old disposal pits. The EM-31 method will typically be employed in
conjunction with Ground Penetrating Radar (GPR) surveys so as to provide significant redundancy
during the geophysical investigations.

16.3.3.1.1 EM-31 Survey Procedures

The electromagnetic data will be collected using both grid and profile based surveys. In general, the
grid based surveys will use either a 10 foot by 10 foot or 20 foot by 20 foot grid spacing. The corners
of the geophysical survey grids will be established using a registered NY State land surveyor. The
individual EM-31 survey lines and station locations will be established using both hip chains and hand
held compasses.

At the site where EM-31 data will be collected, a data logger will be used to record the individual
electromagnetic readings. Both the in-phase and quadrature components of the electromagnetic field

will be measured and recorded. Readings will be measured both parallel and at 909 to the transect line
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if the orientation of anomalies is required. These data will in turn be stored on a computer and printed
out at the end of each field day. For each site where EM-31 survey is to be conducted, a calibration
area, free of cultural interference, will be established. The EM-31 response will be measured at this
area at the start of each day. This check will be made every 2-3 hours throughout the survey to insure
that no significant meter drift is occurring during each survey.

16.3.3.1.2 Data Interpretation

Upon completion of each electromagnetic survey, the data will be presented in both profile and contour
form. Both the in-phase and quadrature components will be plotted. This multiple presentation format
will aid in the interpretation of the data. All of these presentation aids will be interpreted to identify the
locations of buried metallic objects, disposal pits, waste boundaries, and areas of elevated subsurface
soil apparent conductivities. These data will be compared to the results of the GPR surveys to provide
as complete and accurate interpretation of the subsurface conditions at each SWMU as possible.

16.3.3.1.3 Data Verification

The EM-31 instrument is calibrated by the manufacturer. This calibration can be rechecked in the field
but this requires that access to highly resistive rock outcrops are available. A secondary field
calibration is performed on a daily basis to insure repeatability of measurements and to check against
daily meter drift. This field calibration is the only performance evaluation that is performed on these
instruments.

16.3.3.2  Electromagnetic (EM-61) Survey

Electromagnetic-61 surveys may be conducted with the Geonics EM-61 High-Sensitivity Metal
Detector at the Depot. The objective of the EM-61 surveys is to identify the location and depth of
buried metallic objects, including UXO, utility lines, underground storage tanks, and waste disposal
pits. The unit is capable of detecting a single drum at a depth of about 10 feet. The EM-61 utilizes
time-domain electromagnetic principles to provide higher resolution and rejection noise than the
frequency-domain EM-31. However, the EM-61 is not well-suited to map shallow groundwater

contamination or changes in surficial geologic materials.

16.3.3.2.1 EM-61 Survey Procedures

1. Grids will first be established and the corners of each EM-61 grid will be established by a registered
NY State land surveyor. Additional temporary markers or flags will be placed for control within
the grid.
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2. Grids will be surveyed by the EM technique using Geonics EM-61 TDMD instruments. Parsons
personnel will conduct these surveys. The device consists of a one-meter square
transmitter/receiver frame, an electronics backpack, and a hand-held data logger. The frame houses
two coaxial coils: one 40 cm above the other. EM-61 devices generate electromagnetic pulses that
trigger eddy currents in the subsurface. The eddy current decay produces a secondary magnetic
field that is monitored by two receiving coils and recorded by an attached data logger. For the most
part, the EM-61 instrument will be used in a wheeled mode. The survey can be conducted by
driving the cart over the targeted area. In this case, the survey will require two operators on board
during data acquisition, which consists of one driver and a passenger to assist with navigation and
monitor incoming data on the laptop. Alternatively, in rough terrain, the wheels are removed and
the transmitter/receiver frame may be carried by the operator. A second individual will record the
progress of the survey as well as any surface features that might affect the response of the
instrument. Detailed record keeping will facilitate the discrimination of surface and subsurface
objects. This person will also place survey markers to allow the EM-61 operator to maintain
accurate profile lines.

3. EM-61 data will be collected along parallel survey lines spaced 3 feet apart in all grids with
dimensions of 100 ft by 100 ft. Review of the Geophysical Prove-out Report data indicated that a
survey line spacing of three feet is required to detect OE the size of an MKII grenade or smaller.
Prove-out results also show that OE the size of a 155mm shell buried four feet below the ground
surface will be detected up to four feet away from the center of the EM-61 sensors. If larger lane
spacing than those stated above are believed to be warranted for a particular area, the justifications
for such changes will be provided to the Parsons project manager and USACE. Any such changes
will be considered on a case by case basis, and will be approved by the Geophysical Coordinator,
the Parsons project manager, and USACE prior to implementation in the field. Discrete
measurements are taken every 8 inches along the profile lines. Measurements are automatically
triggered by the survey wheel and stored in the data logger. The voltages (mV) induced in both
receiver coils are recorded at each station.

4. Grids surveyed manually, using the EM-61 in the single unit configuration, will be subdivided into
parallel survey lanes. During the EM-61 survey, the survey lines are traversed over a known
distance with data being collected incrementally with distance. EM measurement events are
triggered each time the instrument’s tire rotates a specified distance. Data markers (fiducial marks)
can also be inserted manually by the operator. Review of the Geophysical Prove-out Report data
indicate that only a single fiducial mark will be needed at every 50 feet of each manually surveyed

line to meet the lateral positioning accuracy goal of £1 foot established for this project.

5. Data corrections for data collected manually will be performed using information recorded in the

field log books (start and end of line stations, line spacing, fiducial mark intervals, etc.),

P:\PIT\Projects\Huntsville HTW\SAP\SAP_Final Revised July2006\Text\Seneca SAP Revised Final July.doc
July 2006 Page 16-12



Revised Final Generic Site-Wide Sampling and Analysis Plan
Seneca Army Depot Activity
Romulus, New York

information digitally recorded in each EM-61 data file, and the geodetic survey coordinates of the
grid corners. This operation involves correcting the EM-61 data that was collected incrementally
with distance to either compress or expand the recorded measurement locations for each line so that
they cover the actual distance traveled. This operation is required to compensate for variations in
the terrain along the survey line, which affects the rotation of the instrument’s wheels. The survey
data are then rotated and translated from the local coordinate system they were collected in (where
the southwest corner of the grid surveyed was assigned a coordinate of OE, ON) to the New York
State Plane coordinate system.

6. A “meandering path” geophysical survey will be conducted in areas where grids cannot be cleared
by randomly traversing investigation areas using EM-61 units in conjunction with Trimble® 4800
GPS units. The EM-61 and 4800 instruments will be set up and checked following the procedures
in the provided instruction manuals. The EM-61 unit will be manually towed by one of two
individuals comprising the geophysical survey team. Each team will be assigned a UXO escort to
provide visual OE clearance of the transect path and brush cutting as necessary. The lengths and
locations of these transects may change depending on field conditions. The area covered by a
transect will be calculated as the distance traveled multiplied by the width of the EM-61 footprint

(one meter).

7. The Pathfinder™ software (provided by Trimble®) will be used to determine times of the day
during which the correct number and position of satellites cannot be obtained. The daily work
schedule of download and survey times will be appropriately adjusted to account for these times.

8. During the surveys, the EM-61 will collect EM data while the GPS records the location of the data
collection points. EM-61 data will be time-stamped and combined with the GPS positioning data.
If GPS lock is lost during the geophysical survey, an audible signal notifies the geophysicist of the
condition. If the signal is not reacquired within a few seconds the survey is temporarily halted until
the signal is again locked. In addition, the geophysicist may opt to begin walking a straight line
segment at constant pace upon indication of loss of GPS lock so equipment position can be
reconstructed by a time average across the distance lost until GPS lock is again obtained. As a
worst case, very small data segments in the transect may be lost. This very small data loss is
inconsequential as the transects are typically lengthened during the survey in anticipation of this
minor loss. If the lost signal is not reacquired within a few minutes, the geophysicist may move a
distance away from the last survey location and recommence survey at a new location, thus

breaking the transect into smaller pieces.
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16.3.3.2.2 Data Interpretation

Upon completion of each EM-61 survey, the data will be presented in both profile and contour form as
a check of data quality and completeness. After correcting for bias or offset in each data set, the
response from the lower coils will be presented as color contour maps to facilitate interpretation. The
difference in the response of the upper and lower coils may be used to estimate the depth of each
anomaly. The EM-61 data will be compared to the results of other geophysical surveys to provide a
comprehensive interpretation of subsurface conditions.

16.3.3.2.3 Data Verification

The EM-61 is calibrated by the manufacturer. There is no means or necessity to calibrate the
instrument in the field. The functionality of each instrument is tested daily by passing the EM-61 over
a known metallic object and noting the response. The background response of the EM61 may vary
slightly from day to day or from instrument to instrument. However, post-processing of the data
removes this bias. Interpretation of EM-61 data requires only the relative response of each receiver
coil.

16.3.3.3  Ground Penetrating Radar Survey

A GPR survey of selected areas within the depot may be conducted to locate buried structures (i.e.,
buried or filled-in pits, trenches, disposal areas) and obtain more information on anomalies detected
during the electromagnetic surveys. GPR can also identify the original ground surface beneath berms.

16.3.3.3.1 GPR Survey Procedures

The GPR instrument will be hand operated on the identified areas. As the equipment is pulled across
the site, the reflected radar pulses are transmitted to the receiver unit where they are converted to analog
signals. The analog signal is transmitted to the control unit where the signal is electronically processed
and sent to the graphic recorder. The graphic recorder produces a continuous chart display on
electro-sensitive paper. This real-time display enables the operator to interpret the data on site.

16.3.3.3.2 Data Verification

Data from the GPR survey will be verified when subsurface explorations are performed to identify
anomalies and penetrate through disposal pits.
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16.3.3.4  Exploration of Subsurface Geophysical Anomalies

Exploration of subsurface geophysical anomalies will be performed to verify the data obtained during
the GPR and electromagnetic surveys.

The excavations will be performed using a backhoe with a smooth-edged bucket. The excavation will
extend to a distance of five feet on either side of the subsurface anomaly. The width, length, and depth
will be based on the size of the geophysical anomaly with applicable considerations for prevailing
conditions such as flooding or stability of the excavation. Based on consultation with the project
manager and field team leader, the final depth of excavation will be decided. The boom and bucket of
the backhoe will be operated in such a manner as to not exert impact or shock to the soil or its contents.
The depth of the excavation increment (not to exceed two feet) will be at the discretion of the UXO
Safety Officer. The contents of each bucket of material removed from the excavation will be gently
placed on the ground and spread out to expose the contents as much as possible for a visual inspection.
If at any time during the excavation, the UXO Safety Officer determines the risks and hazards are too
great to proceed with the excavation, the excavation will be halted.

The excavation will be continuously monitored with a PID or organic vapor monitor (OVM). At no
time will any personnel be permitted to enter the excavation. If the pit is not closed immediately after
any samples have been obtained, the excavation will be barricaded to prevent accidental entry by
personnel working on the site. Each excavation will be marked after closure as needed for
identification of the site.

A log containing the location of each excavation will be maintained by the field team. The log will
include the excavation number, location, items observed (such as UXOs or drums), and other
significant data. Records pertaining to sampling, geological data and associated requirements will be

maintained by the project geologist.

Sites that potentially contain UXOs will be investigated by a UXO technician with the aid of UXO
Safety Officer and UXO Project Leader. Due to the potential hazards associated with the excavations,
when necessary, the UXO contractor will obtain samples for the project geologist in accordance with
the sample collection procedures described in Section 16.4. The excavation equipment will be cleaned
between excavation sampling operations in accordance with decontamination procedures outlined in
Section 16.3.11.

16.3.3.5 Geophysical Survey Methods-Magnetics

In the case of grids placed in areas where the maneuverability of the EM-61 instruments is too limited
to enable accurate data positioning or in areas where identification of a number of anomalies suggests
using another method to improve anomaly picking, a Geometrics G-858 magnetometer (or equivalent)
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may be used for the surveys, except in areas where slap flares are expected. The G-858 instrument uses
a cesium vapor magnetometer sensor incorporating a miniature atomic absorption unit from which a
signal proportional to the intensity of the ambient magnetic field is derived (Pawlowski, et. al., 1995).
The sensitivity of the instrument ranges from 0.05 nanoTesla (nT) at a data recording rate of 10 Hz to
0.01 nT at a data collection rate of 1 Hz. An operational manual of the G-858 is attached in Appendix
G.

Data collected with a G-858 will use the same procedures for grid preparation and data processing as
those for the manually-towed, single unit EM-61 configuration described above. The G-858 is carried
by the operator above the ground, while the EM-61 is rolled along it. In addition, it requires less than
two feet of lateral space while the EM-61 requires three. This means that the G-858 can sometimes be
used in areas where the EM-61 cannot, especially in wooded or hilly areas. The vertical separation of
the coils will be set at 1.5 feet for all surveys. For the most part, it is expected that bottom sensor data
will be used to make target picks. However, gradient or top sensor data may be used in regions where

large ordnance is expected, as either may exhibit less noise than the bottom sensor in high clutter areas.

The magnetic technique will also be applied using Schoenstedt™ GA-52CX or White’s, which also
detect non-ferrous metals, magnetometers to pinpoint the exact locations of anomalies as part of the
intrusive investigation for hilly or very heavily wooded areas. Size and orientation of buried targets and
the soil characteristics of the work area limit the depth of detection of either of these magnetometers.
Neither instrument is not capable of classifying the anomaly; each will only show the presence or
absence of a magnetic field.

16.3.3.6 Geophysical Survey Instrument and Equipment Maintenance and Inspection

Testing Procedures and Frequency

Instruments and equipment used to gather and generate environmental data will be tested with sufficient
frequency and in such a manner that accuracy and reproducibility of results are consistent with the
manufacturer’s specifications.

Hand-Held Metal-Detector QC

At least twice daily, all of the hand-held metal-detectors (White’s, Schonstedt™) will be function
checked at a test grid to be established at the beginning of the project. The checks will be performed by
measuring the instrument response over locations of items in this test grid and comparing that response
to the standard response of each instrument. The seed items in the test grid will be inert or simulated
items representing an M-9 grenade buried at 2 feet and a 155 mm shell buried at 4 feet. In addition, a
slap flare, a 40 mm grenade, and a fuze (or reasonable simulants) will be seeded at depths to be chosen
as representative of those expected at the areas of concern. The ability of the metal-detector to detect
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the items is the only pass/fail criteria in this QC check. If the instrument cannot detect all of the items, it
will be removed from service.

EM-61 and G858 Daily OC

Prior to beginning grid surveys, a baseline spike reading will be determined for both the EM-61 and the
G858. Each instrument will be used to collect 10 survey lines over a metal spike placed in the ground.
The range between the minimum and maximum readings for each line will be averaged to determine the
baseline reading for each instrument. During each subsequent day of use, the EM-61 and G858
magnetometer will be tested before and after the survey of each grid block. A metal spike will be placed
in the ground adjacent to each of the grids, and one survey line will be collected over this spike before
and after the survey of the corresponding grid. The instrument response over the spike will be recorded
on a survey sheet, and the highest readings for each line will be compared to the baseline spike value
for the corresponding instrument to ensure that the instrument response is consistent. Peak readings
within 20% of the baseline reading will be regarded as consistent for the purposes of QC.

A static test of the EM-61 and the G858 will be performed each morning in order to detect any drift
occurring in the instrument’s response over a short time period. Cables will be shaken to test for shorts,
and loose cables will be taped to the appropriate sensor frame. Each instrument will be set to collect
data continuously for three minutes (4 readings a second for the EM-61 and 10 readings a second for
the 858) over one location. Afterwards, a small metallic test object will be placed on the same location
in a standard orientation, centered beneath the instrument sensors, and the static test will be repeated.
For this project, a metal spike (or an inert M69 if possible) will be used as the test object. If the
response of the instrument varies on either test by more than £3mV of the initial response for the EM-
61 or £3nT on the gradient scale for the G858, the instrument will be repaired or removed from service.
Data will be graphed and examined for compliance with the required QC guideline and documented in a
daily field logbook.

In the case of the G858, a file will also be collected each day in order to correct any heading errors
associated with the collection of magnetic data. This file will consist of a continuous measurement of
one point. The operator will hold the magnetometer sensors over this location and turn in a 360° circle
around the location. As the operator turns through each point of the compass (N, S, E, and W) a mark
will be made in the data. Any variation in the magnetic field strength identified in this file will be
attributed to the direction that the operator was facing at the time and will be processed out of the final

data set.

Finally, one line of each grid block collected, typically the first line, will be repeated after collection of
the grid. For each grid, the QC line will be collected first, a new file will be established to collect the
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remainder of the grid, and a third file will be used to re-collect the QC line upon completion of the grid.
The QC lines will then be graphed and compared to ensure that they overlay each other.

EM-61 and G858 Weekly OC

Once a week, a more detailed QC check will be performed on each of the instruments. For this QC, a
100-foot long line will be established near the site trailer. For each instrument, six survey profiles will
be collected along this line. The six profiles will be collected as follows:

Profile 1 will be run approximately N or E with no added anomalies along the line,
Profile 2 will run the opposite direction with no added anomalies along the line,
Profile 3 will run N or E with a spike added at the 50” mark along the line

Profile 4 will run the opposite direction with the added spike on the line

Profile 5 will run N or E at a very fast pace with the added spike on the line

AN O e

Profile 6 will run the opposite direction at a very slow pace with the added spike on the line

Background repeatability will be established by a comparison of the first two profiles, anomaly
repeatability will be established by a comparison of profiles 3 and 4, and proof of acquisition speed
insensitivity will be established by a comparison of profiles 5 and 6. For QC, the first two lines should
match each other to within £3mV for the EM-61 or £3nT on the gradient scale for the magnetometer,

and the peaks on the anomaly-included profiles should be within 20% of each other.
GPS QC

For the purposes of grid location and anomaly reacquisition, the GPS equipment will be tested at known
survey monuments. A GPS point will be collected at an established survey monument at the beginning
and end of each day. Stations measured to within 0.5 feet of the known location of the survey point will
be deemed accurate for the purposes of this project. For meandering path QC, two spikes will be placed
in the ground in the vicinity of an existing survey monument. When geophysical data is to be collected
in the meandering path mode, the GPS will be used in conjunction with the EM-61, and a line of data
will be collected over these two points and the survey monument to ensure that meandering path data
can be used to correctly locate anomalies. These three points will remain constant throughout the
project. A “lag bar” or similar piece of metal will used in all meandering path surveys to post-process
and locate the data correctly. All of the QC data collected during the project will be submitted with the
survey data collected on the corresponding day. In the case of meandering path QC data, both raw and
corrected ASCII files will be submitted. Any processing or filtering of the data will be detailed in a
readme.txt file sent with the data.

Testing, repair, or replacement records will be filed and maintained by the Geophysical Survey Team
Leader and Intrusive Investigation Field Supervisor and may be subject to audit by the QA Officer.
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Testing records of the field instrumentation will be filed with the Parsons project manager in Boston
after the field work is completed.

Field Instruments

All geophysical survey instruments will be function checked twice daily as described above. The
operational and test procedures will conform to manufacturer’s standard instructions. This field test
will ensure that the equipment is functioning within the allowable tolerances established by this project.

16.3.4  Soil Boring Advancement

Soil boring procedures will be performed following industry standards. Unless otherwise directed by
the project manager, the borings will be advanced to "refusal" which will represent the depth of the
"competent" bedrock. Auger "refusal" in "competent" shale will be defined as the depth (after
penetrating the weathered shale) when augering becomes significantly more difficult and auger

advancement is slow.
16.3.4.1  Equipment

e Drilling rig capable to drilling to the appropriate depth for the well

e 4 1/4-inch or 6 1/4-inch I.D. hollow stem augers (HSA)

e Split Spoon Samples: 2-inch and 3-inch, 2-foot-long carbon steel split spoons
e FID or PID (e.g., OVM)

e Folding ruler

e Field table

e Tin foil

e Ball jars with lids

e Field book

e Boring log field forms

e Laboratory sample containers

e Coolers

o Ice

e Stainless steel spatula

e Stainless steel sample bowls

e 55-gallon drum for soil

e Decontamination equipment as described in Section 16.3.11.

e Level D health and safety equipment as described in the Generic Site-Wide Health and Safety Plan.
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16.3.4.2 Field Procedures

1.

10.

11.

Pre-drilling check as described in Section 16.3.2.
Inspect all drilling equipment.

Decontaminate all drilling equipment (e.g., rig, water tank, casing, augers, rods, tubs, tools, etc.) as
per Section 16.3.11 prior to starting the work. Inspect all equipment to assure that residual oils,

asphalt, grease, grout, soil, etc. has been removed.

Go to the boring location and use hollow stem augers method to initiate the boring. Where site
conditions (e.g., fine sand running up into the augers) prevent the use of augers, soil borings may be
advanced using the drive and wash technique, with the approval of the project manager.

Any water used during drilling will be clean potable water that has undergone water quality
analyses. The amount of water used will be kept to a minimum, with the estimated amounts used
on any boring recorded on the boring logs. No other drilling additives shall be used.

Alternative drilling methods may be allowed when approved in writing by the Parsons project
manager, the Army, or the Regulatory Agency.

Use of lubricants is subject to the approval of the Parsons project manager, or the field team leader.
If lubricants are used on down-hole equipment they must be non-petroleum based products.
Material Safety Data Sheet (MSDS) describing the product must be provided to Parsons project
manager in advance of use. In addition, Parsons may require that a comprehensive chemical

analysis of the lubricant be completed prior to use.

Care will be taken to avoid contact between downhole drilling equipment and those parts of the rig
where petroleum based lubricants are used (i.e., motors, hydraulic lines and pimps, transmissions,
gearboxes, etc.).

Boreholes will be advanced to a predetermined depth or refusal. For temporary well installations,
advance the boring to a point immediately above the targeted sample interval (i.e., screened
interval). The final depth of the borehole will be verified by the field crew.

Split-spoon refusal is defined as the point where 100 or more blows of the hammer fails to advance
the split spoon sampler more than 6 inches.

During drilling, soil spoils will be continuously monitored for volatile organic compounds.
Monitoring specifications are described in the Generic Site-Wide Health and Safety Plan.
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12. Spoil materials will be removed from the vicinity of the borehole mouth periodically throughout

drilling. Spoils associated with grouting operations will be handled as a waste stream.

13. Mark the boring with a stake or flagging so that it's location can be surveyed and label the stake or
flagging with the boring number.

14. Samples shall be collected in accordance with procedures outlined in Section 16.4.

15. After the boring is completed, and if a well is not to be installed, it shall be refilled to the ground
surface with lean grout containing at least 3% bentonite powder by volume. The cement/bentonite
grout seal shall be placed from the bottom of the boring to approximately 3 feet below ground
surface by pouring the mixture into the hole. The grout mixture shall consist of Portland cement
(ASTM C 150-86) and water in the proportion of not more than 7.0 to 8.0 gallons (gal) of clean
water per bag of cement [1 cubic foot (ft’) or 94 pounds (Ib)]. Additionally, 3 percent by weight of
bentonite powder will be added to help reduce shrinkage of the grout mixture. The grout will be
allowed to set for a minimum of 48 hours. If the borehole is greater than 15 feet and groundwater is
present in the borehole, the grout will be pumped through a tremie pipe to the bottom of the boring.
Grout will be pumped in until undiluted grout discharges from the bore hole at the ground surface.
A Dbentonite backfill consisting of bentonite pellets will be placed from the top of the
cement/bentonite grout seal to the ground surface and allowed to hydrate.

16.3.5  Groundwater Monitoring Well Installation

This section presents installation SOPs for unconsolidated groundwater monitoring wells and bedrock
groundwater monitoring wells.

16.3.5.1 Unconsolidated Groundwater Monitoring Wells

Proper design, construction, and installation of the proposed monitoring wells are essential for accurate
interpretation of the groundwater data. The program to be implemented is consistent with the USEPA
Region 2 CERCLA QA Manual and the NYSDEC TAGMS regarding design, installation, development
and collection of groundwater samples. Further, the program is in compliance with all requirements
described in the NYSDEC, 6 New York State Codes, rules and Regulations (NYCRR) Part 360, Solid
Waste Management Facilities Regulations, Section 360-2.11, which details groundwater monitoring
well requirements. All details of the well completion activities will be recorded on the Overburden
Monitoring Well Completion Report & Installation Detail form (Appendix C).

16.3.5.1.1 Equipment

e A4 1/4-inch or 6 1/4-inch hollow-stem auger
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e 4-inch, 6-inch, or 8-inch diameter, Schedule 40 or 80 polyvinyl chloride (PVC), threaded, flush
jointed, PVC wire-wrapped well screen (5 and 10 foot lengths) of appropriate slot size (expected
screen slot size of 0.010"), riser pipe, threaded end cap, and expansion plug for top of riser.

e Portland cement

e Powdered bentonite

e Filter sand pack

¢ Fine filter sand (No. 00)

e Bentonite chips, preferably Enviroplug brand

e Protective casing or a roadway box, as directed.

e Metal stamps to label casing and roadway boxes.

e Potable water

e Tremie pipes for sand, seal, and grout

e Overburden Monitoring Well Completion Report & Installation Detail form (Appendix C)
16.3.5.1.2 Procedure

1. Overburden borings will be advanced as described in the Section 16.3.4.

2. Equipment decontamination as described in Section 16.3.11. All equipment must be steam cleaned
between holes. Where possible, upgradient wells should be drilled first. Water used during drilling
or well installation will be clean potable water that has undergone water quality analysis. Estimated

amounts of water used will be recorded on the appropriate forms.

3. [Installation of overburden monitoring wells will begin as soon as possible following the completion
of the boring. Once installation of the well has begun, the installation process must be continuous
until the well has been grouted and all augers or casing removed. Only one well will be installed in
each boring. Installation will begin within 48 hours for fully cased boreholes. Once installation has
begun, no breaks in the installation process will be made until the well has been grouted and the
drill casing removed. In some instances installation of well clusters (i.e., overburden and bedrock
wells) may be required. The number of wells at a sampling location will depend on the
heterogeneity and simplicity of the geology, the physical/chemical properties of the contaminants,
and the location of the suspected sources of pollutants.

4. 1If well installation does not begin immediately after borehole completion, steps must be taken to
insure the integrity of the borehole. Such steps include securing the top of the drill pipe to avoid
downhole contamination and to prevent vandalism (e.g. cap and block the hole using the drill head,
alternatively block access to the outside of the drill pipe using a drum and blocking it with the drill
head).
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10.

11.

12.

13.

Depending on stratigraphic conditions, all boreholes should be over drilled by a distance of 0.5 feet
to 1 feet to allow for the installation of a sand cushion at the base of the well's screened length. The

amount of over drilling must be confirmed by the field team leader prior to installation of the well.

When using drive-and-wash or other drilling methods requiring water, the casing must be flushed
prior to well installation to remove residual overburden material.

The Parsons field crew will measure, or observe the driller measure, the depth to the bottom of the
borehole. Confirm that the depth is sufficient to proceed with well installation or direct that
additional drilling be conducted to reach the required depth. Record the bottom of boring depth on
the Installation form prior to proceeding with the well installation.

The project manager or field team leader will define the well screen length, slot size, and type of
surface completion required for the well installation. Wells will generally be screened from 3 feet

above the water table to the top of competent bedrock.

Verify and record the actual length and slot size of the well screen and the effective length of the
point of well plug or cap that will be used to construct the well prior to beginning the installation.

All PVC well materials must be new, clean and in the manufacturer's wrapping. Check the
condition of each piece before it is placed in the hole. Any well component that is not found to be
visually clean and free of soil or grease will either be decontaminated prior to use or replaced.
Decontamination will consist of steam cleaning as defined in the SOPs, and if steam cleaning does

not remove contamination, the well materials will be replaced.

Verify that materials at the drill site are the correct size or brand and present in sufficient quantity
to complete the installation without interruption. If necessary materials are lacking, postpone
installation of the well until required material is present. Essential materials include well screen,
riser, well point, expansion plug, filter sand, bentonite chips, bentonite powder, and Portland
cement.

Thread the well point plug or cap onto the screen. At the well head carefully lower the well
assembly (screen/well point first) into the borehole, attaching additional sections as the well is
lowered into the hole. Make sure that all threaded connections are "hand-tight" and sealed before
lowering a section into the hole. Record the number of pieces placed in the hole to cross-check the

well depth. Do not use tools to tighten PVC joints. This will help to avoid breakage and

contamination.

On deep wells, it may be necessary to use clamps to hold the PVC while assembling the joints.
Exercise the greatest amount of caution to ensure that the well assembly is not dropped.
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14.

15.

16.

17.

18.

19.

20.

21.

Once the well assembly has reached the bottom of the borehole, install the expansion plug in the
top of the PVC to avoid dropping anything in the well. Raise the PVC assembly 0.1 to 0.3 feet off
the bottom of the borehole. Using a clamp, hang and center the PVC well assembly in the center of
the drill pipe.

Calculate the approximate volume of filter sand required to fill the annular space between the 4
inch PVC and the 8 to 12 inch HSA borehole.

Carefully pour a volume of sand equivalent to 1 to 2 feet of borehole annular space into the hole.
Allow it to settle. (On deeper wells with greater than 50 feet of water present, the time necessary
for the sand to settle may exceed 15 minutes.)

Slowly raise the PVC well assembly 0.1 to 0.3 ft to the required depth to provide a sand cushion at
the well point. NEVER PUSH DOWN ON THE WELL ASSEMBLY.

Slowly add filter sand in 1 to 3 foot increments while slowly raising and removing the augers or
casing. Monitor the sand level to ensure that clean filter sand is always inside the augers or the
casing and to confirm the sand has not bridged. To avoid bridging of the sand pack on deeper wells
it may be necessary to tremie the sand into place, using clean potable water, recording the amount
of water used on the well completion form. Be careful not to pull the well up or let it drop while

pulling the augers or casing.

Following the addition of the sand, the PVC well assembly will be raised an additional 0.1 to 0.5 ft to
provide a sand cushion at the well point. Repeat step 18 until the filter sand is 2 feet or 20% of the
screen length (whichever is greater) above the top of the screen. The filter sand should be six
inches below the bottom of the screen length. The sand thickness above the screen may have to be
reduced to less than 1.0 foot on near surface wells to allow proper surface completions. If possible,
install a 1 to 2 foot layer of finer sand on top of the filter sand (total sand thickness above the screen
should not exceed 6 feet). Confirm any modifications with the Site Manager before proceeding.

A finer grained sand pack material (100 percent passing the No. 30 sieve and less than two percent
passing the No. 200 sieve) six inches thick must be placed at the top of the sand pack between the
sand and the bentonite seal. The fine sand will serve as a barrier between the filter sand pack and the

bentonite seal to prevent infiltration of the bentonite into the sand pack around the well screen.

Add bentonite chips to create the seal above the sandpack. Incrementally add medium sized
bentonite chips (e.g., Enviroplug Brand) to the well. Repeatedly monitor the level of the top of the
chips to avoid bridging of the seal between the PVC and drill pipe. The final bentonite seal should
be at least 3 feet thick on shallow wells and up to 5 feet thick on deeper wells. Modifications
recommended and approved by the field team leader may be necessary for near surface wells. Add
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22.

23.

24.

25.

26.

27.

15 gallons of potable water to the borehole if the bentonite seal has been placed above the water
table.

A 6 to 12 inch fine grained sand pack must be placed above the bentonite seal to minimize grout

infiltration.

Pull casing or augers up to within a foot of the top of the bentonite seal fine sand (#00) pack.
Allow approximately 1 hour for the bentonite chips to hydrate or the bentonite slurry to settle.
During this time, prepare for grouting the hole.

Grout the annular space around the riser, above the bentonite seal fine sand (#00) pack, to a final
level that is 3 to 5 feet below the ground surface using 3% by weight bentonite to cement. The grout
mixture will consist of bentonite powder and water and will be an New Jersey Depart of
Environmental Protection-approved grout. This mixture must be thoroughly mixed to minimize the
possibility that the bentonite will lump. All grout seals installed below the water table must be
tremied into place, with the tremie tube placed 2 to 5 feet above the top of the bentonite seal fine
sand (#00) pack. As the grout is pumped in, the tremie pipe and augers or casing are withdrawn.
Grouting will be done in one continuous operation, from the top of fine sand layer to the depth at
which the cement collar is to be placed (about 3-5 feet below grade). Installed grout seals will be
allowed to settle and set-up for 24 hours prior to being inspected. Additional grout will be added to
bring the grout level to a final height between 2 to 3 feet below the ground surface for surface well
completion. Record all details of the well completion activities on the proper attached Well

Completion form.

Complete the concrete surface collar and surface completion two to seven days after installing the
well.

Prior to well development, at least 48 hours will have elapsed after the well is grouted. This allows
the grout to harden. The well will be developed at least seven days before groundwater monitoring
activities or groundwater sampling to allow the groundwater to stabilize.

Spoils associated with grouting operations will be handled as a waste stream.

16.3.5.2 Bedrock Groundwater Monitoring Wells

Bedrock well installation will be identical to the unconsolidated well installation with the exception of

the bedrock coring procedures and installation of a steel casing across the bedrock/overburden

boundary.

After initial drill refusal at the top of bedrock, the hole will be drilled or reamed 3 to 4 feet into
competent bedrock to confirm the bedrock surface and allow for the installation of the outer steel casing
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into the competent bedrock. Following the initial coring into bedrock, approximately 2 feet of
bentonite chips will be added to the bottom of the borehole and allowed to hydrate for 15 minutes. The
steam-cleaned steel casing will be advanced to 2 feet above the bentonite seal, and grout will be tremied
into the hole until undiluted grout flows from the top of the hole. The casing will be pushed into the
bentonite seal. If the grout level drops during this operation, more will be added to the hole until the
level stabilizes 3 feet below the ground surface.

The grouted casing will be allowed to set for a period of 48 hours prior to the initiation of coring
operations, after which the boring will be advanced to a maximum depth of 20 feet below the steel
casing using an HQ-size core (2.5 inches diameter) and core barrel. During coring, a potable analyte-
free water will be pumped into the borehole to serve as a lubricant and to remove the fine rock flour and
shale chips from the hole. The water will be recirculated into the hole after passing through a steel bath
with several baffles to contain most of the rock flour and shale chips, preventing them from being
reintroduced into the borehole. A description of the rock core will be recorded on the Core Boring
Report according to the procedures outlined in Section 16.3.1.2, and the well completion will be
detailed on the Bedrock Monitoring Well Completion Report & Installation Detail form. Both forms
are contained in Appendix C.

16.3.6  Groundwater Monitoring Well Development

All installed groundwater monitoring wells require development prior to sampling. Groundwater
monitoring well development will be performed to remove sediment from inside the well casing and to
flush fine materials from the portion of the formation adjacent to the screen. Groundwater monitoring
wells should be developed at least seven days before groundwater monitoring activities or groundwater
sampling to allow the groundwater to stabilize.

16.3.6.1  Equipment

e Submersible pump, hand pump, staged submersible pump, peristaltic, or other suitable pump
e Bottom filling bailer

e Stopwatch or watch

e pH meter

e Specific conductivity meter

e Nephelometer (field portable turbidity meter)

e Thermometer

e Battery operated water level indicator

e Surge block

e Health and safety equipment as necessary

e Large funnel
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o Well Development Report form (Appendix C)

e 55-gallon drum for soil

e decontamination equipment as described in Section 16.3.11

e Level D health and safety equipment as described in the Generic Site-Wide Health and Safety Plan
(Parsons, 2005).

16.3.6.2 Field Procedures

1. Well development must not begin any sooner than 48 hours after the well is grouted. All data and
calculations must be recorded on the attached Well Development Report form (Appendix C).

Development records will include:

o Groundwater monitoring well number;

o Date and time of development;

e Development method;

e Predevelopment water level and well depth;

e Volume of water produced;

e Description of water produced; and

o Post development water level and well depth.

2. Measure the groundwater elevation and well depth. Compare data to original (i.e., installed) well
depth.

3. Calculate the standing water volume in the well as described on the Well Development Report
form. Take into account the water standing in the riser pipe and screen as well as the water
contained in the sand-pack surrounding the screen, assuming a 30 percent (%) porosity for the sand-
pack.

4. Following the groundwater elevation measurement and calculations, determine the percentage of
the screen covered with silt in the well by measuring the depth to the top of the silt in the well, if
any is present. Determine the thickness of silt above the bottom of the screen, if present, and
calculate the percentage. If the percentage is greater than 10%, remove the silt at the start of
purging by lowering the intake to the bottom of the well. Once the silt has been removed, lift the
pump intake to the top of the water column and continue purging.

5. In addition, remove all fines that may have accumulated within the well, as well as those that may
have been smeared on the inside of the borehole during well drilling.

6. Remove 5 times the calculated standing water volume from the well (as well as any water lost to

the formation during drilling) using a submersible, hand, staged submersible, peristaltic, or other
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10.

suitable pump as approved by the Site Manager. The pump selection will be made based on
saturated thickness, depth to water, and rate of recovery. At the completion of the third, fourth, and
fifth volume, measure the pH, specific conductivity, and the turbidity of the water. A non-turbid
discharge (e.g., NTU less than 50) is sufficient to measure NAPL thickness, water level, etc.
However, a “turbidity-free” discharge is required for wells used to measure groundwater quality.
As a general rule these readings should be reproducible to + 0.2 standard units for pH, 10% for
specific conductivity, and + 10 NTUs for turbidity, when the well development is complete.

However, this is not a requirement.

If consecutive water quality measurements do not agree to the limits defined in Step 5, additional
standing water volumes must be removed until the discharge meets the “turbid-free” requirement.

If 10 standing volumes of well water have been removed and the above criteria have not been met,
compare the amount of water removed to the amount of water lost to the formation during drilling.
Development will continue until either stable water quality measurements are obtained or
development has removed one well volume of water in excess of the amount of water lost to the
formation during drilling. At this time the well will be declared developed. The utility of wells that
do not meet the development requirements must be accessed whenever samples for chemical
analysis are collected.

When slow recoveries hamper well development operations (i.e., well is pumped dry after the
removal of less than required volumes), measure the water quality parameters on the last water
removed during each separate development session. If development criteria are not met within 96
hours of beginning well development, well development will continue until more water has been
removed than was lost to the formation or the well has been pumped to dryness and allowed to
recover five times within a seven day period from initiating well development operations. At this
time the well will be declared developed. The utility of wells that do not meet the development
requirements must be accessed whenever samples for chemical analysis are collected.

The pumped development water will be managed and disposed in accordance with the Section
16.3.12.

16.3.7  Groundwater Monitoring Well Abandonment

Groundwater monitoring wells developed during the site investigation/remediation may be abandoned

for various reasons (e.g., normal completion of site activities). All abandonment of monitor wells shall

be performed in accordance with federal, state, and local laws and regulations. Details of all

abandonment procedures will be fully documented by photographs, depth and volume measurements,

any calculations, and pertinent notes.
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16.3.7.1 Equipment

e Dirilling rig capable to drilling to the appropriate depth for the well

¢ Field monitoring and screening instrumentation

e  Mud-pump

e Decontamination equipment.

e Spoils handling equipment.

e  Grouting supplies (powdered bentonite, Portland cement, and water).

e Tremie pipe

e 55-gallon drum for soil

e Decontamination equipment as described in Section 16.3.11 and

e Level D health and safety equipment as described in the Generic Site-Wide Health and Safety Plan
(Parsons, 2005).

16.3.7.2 Field Procedures
The procedures for the abandonment of boreholes are as follows:

1. The well should be cleared of all obstructions prior to abandonment. Obstructions such as pumps,
pipes, wiring, and air lines must be pulled. An attempt should be made to pull the casing when it
will not jeopardize the integrity of the borehole. Before the casing is pulled, the well should be
grouted to near the bottom of the casing. This will provide a seal if the well collapses after the
casing is pulled.

2. Prepare a sufficient quantity of an appropriate grout mixture to fill the hole to within 4 feet of
surface grade. If more or less grout mixture than this is required, maintain the same material ratios
for all additional material. The grout mixture shall consist of Portland cement (ASTM C 150-86)
and water in the proportion of not more than 7.0 to 8.0 gallons of clean water per bag of cement [1
cubic foot or 94 pounds]. Additionally, 3 percent by weight of bentonite powder will be added to
help reduce shrinkage of the grout mixture. The grout will be allowed to set for a minimum of 48
hours. Potable water must be used when mixing grouting materials. The amount of water used will
be recorded in the field notes of abandonment procedures. If slurry is used to seal the well, a mud
balance and/or Marsh Funnel shall be used to ensure that the density (Ibs/gal) of the abandonment

mud mixture conforms to the manufacturer's specification.

3. Pump the grout mixture into the borehole through a tremie pipe in one continuous operation, from
the bottom to the top of the borehole, while removing all drilling equipment (augers, casing, etc.)
from the borehole. The tremie/grout pipe may be slowly raised as the grout is being placed but the
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discharge end of the pipe shall remain submerged in the grout at all times until grouting is

complete.

4. When grouting a borehole, the grout must extent up to the ground surface. Then, allow the grout to

settle and regrout as necessary.

5. All abandoned monitor wells shall be checked 24 to 48 hours after mud/solid bentonite
emplacement to determine whether curing is occurring properly. More specific curing requirements
or quality assurance checks may be recommended by the manufacturer and shall be followed.
Additionally, if significant settling has occurred, a sufficient amount of mud/solid bentonite shall be
added to attain the initial level. These slurry/solid bentonite curing checks and any addition of
mud/solid bentonite shall be recorded in the field logs.

6. The driller must maintain an accurate written log of all materials encountered, record details for
each boring, and record the depth of each water bearing zone. This information must be submitted

to the Parsons project manager.
7. Manage the residual soil and grout as directed by Section 16.3.12.
8. Mark the boring location with a stake or flag so the location can be surveyed.

9. Decontaminate the equipment.
16.3.8  Aquifer Slug Tests

A slug test is a single-well hydraulic test used to determine the hydraulic conductivity of an aquifer in
the immediate vicinity of the screened interval of the tested well. Slug tests can be used for both
confined and unconfined aquifers that have a transmissivity of less than 7,000 square feet per day. Slug
testing can be performed using either a rising head or a falling head test. This section describes the slug
test that uses both methods in sequence.

Slug tests are used to test properties of aquifers with rocks or unconsolidated deposits of low to
moderate hydraulic conductivity. Testing of several wells is necessary to characterize an aquifer
because slug tests only measure aquifer properties immediately adjacent to the borehole or well. The
water level shall be static before the test begins. That is, it must not be recovering or receding as a
result of sampling, development, pumping of nearby wells, or related activities. The test shall be

performed using a slug or by withdrawing water from the well. No fluid shall be put into the well.

All valid water-level or drawdown versus time data resulting from these tests should be appended to the
draft and final reports describing the analysis of these tests. These field data should be provided in
ASCII electronic format. Additionally, these field data and the calculated hydraulic conductivity values
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will be included in the report and submitted to the Army. A field slug test report form is attached in
Appendix C.

When designing a slug test, the geologist should identify the following parameters: (1) volume of the
slug, (2) diameter of the well, (3) depth and length of the screened interval, (4) method and frequency

of water level measurements, (5) barometric pressure, and (6) the method used to analyze the data.
16.3.8.1 Definitions

Hydraulic Conductivity (K). A quantitative measure of the ability of porous material to transmit
water; defined as the volume of water that will flow through a unit cross-sectional area of porous or

fractured material per unit time under a unit hydraulic gradient.

Transmissivity (T). A quantitative measure of the ability of a given thickness of an aquifer to transmit
water. It is the product of the hydraulic conductivity and the saturated thickness of the water-bearing
zone.

Rising Head Test. A test used in an individual well within the saturated zone to estimate the hydraulic
conductivity of the surrounding formation adjacent to the screened interval by lowering the water level
in the well and measuring the rate of recovery of the water level. The water level may be lowered by
removing a quantity of water or a submerged solid slug from the well. The well screen may be fully or
partially saturated during the test.

Falling Head Test. A test used in an individual well to estimate the hydraulic conductivity of the
surrounding formation adjacent to the screened interval by raising the water level in the well by
insertion of a solid slug or quantity of water, and then measuring the rate of drop in the water level. If
the static water level is below the top of the screen or open section of the well, a falling-head test should
not be performed.

16.3.8.2 Equipment and Materials
The following equipment will be used to conduct a slug test:

e Teflon®, PVC, or metal slugs;

e Nylon or polypropylene rope;

e Electric water-level indicator;

e Pressure transducer/sensor (10 psi recommended);

o Field logbook/forms; and

e Automatic data recording instrument (e.g., Hermit Environmental Data Logger”, In-Situ, Inc.
Model SE3000, or equivalent).
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16.3.8.3 Test Procedures

Hydraulic testing will be completed on wells that have been properly developed and in which water
levels have stabilized. During the slug test, the water level change should be influenced only by the
introduction (or removal) of the slug volume. Other factors, such as inadequate well development or
extended pumping, may lead to inaccurate results. The Parsons field team will determine when static
equilibrium has been reached in the well. The pressure transducer, slugs, and any other downhole
equipment will be decontaminated prior to and immediately after the performance of each slug test
using the procedures described in Section 16.3.11.

One falling and one rising head test will be performed at each selected monitoring location. The
following steps describe the falling and rising head slug test procedure:

1. Decontaminate all downhole equipment prior to initiating the test.

2. Open the well. Where wells are equipped with water-tight caps, the well should be unsealed at least
24 hours prior to testing to allow the water level to stabilize. The protective casing will remain
locked during this time to prevent vandalism.

3. Prepare the aquifer slug test report form (attached in Appendix C) with entries including:

Well number, project number, and project name,
Aquifer testing team,

Climatic data,

Measuring equipment being used, and

Date.

o po o

4. Measure the static water level in the well to the nearest 0.01 foot.

5. Lower the decontaminated pressure transducer into the well and allow the displaced water to return
to its static level. This can be determined by periodic water-level measurements until the static
water level in the well is within 0.01 foot of the original static water level. At least one foot should
be allowed between the bottom of the well and the transducer, and there must be enough space
between the transducer and the water table to submerge the slug (verify length of slug needed prior
to test).

6. Prepare the data logger for the falling head test in accordance with the user’s manual. Set the data
logger to record in logarithmic mode and reference the transducer to zero prior to the test. Follow

the user’s manual for proper operation of the data logger.
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7.

10.

1.

12.

Turn on the data logger, initiate data recording, and quickly lower the slug into the well using clean
nylon rope so that the top of the slug is just below the static water level previously measured in the
well, being careful not to disturb the pressure transducer. The hollow stainless steel slug should
contain machined ends onto which stainless screw caps with o-ring gaskets fit. The slug should be
filled with potable water for the test. In some instances a thinner, solid 2-foot long slug should be
used for the slug test if the 5-foot slug becomes repeatedly snagged on the transducer cable at the
start of the test, thereby disrupting the test results.

Stop data recording when the water level reaches 80 percent of the original static water level and
stabilizes to 0.02 feet over a 5S-minute time period. During the test, water levels can be monitored
using the data logger display.

Prepare data logger for the rising head test in accordance with the user’s manual. Set the data
logger to record in logarithmic mode and reference the transducer to zero prior to the test

Initiate data recording again and quickly remove the slug from the well (make sure not to disturb
the transducer cable) and continue the test until the water level in the well has stabilized. The well
will be considered stabilized for termination purposes when it has recovered to within 10 percent of
the original static water level.

Terminate data recording when the water level reaches 80 percent of the original static water level
and stabilizes to 0.02 feet over a 5S-minute time period.

Remove the transducer from the well and decontaminate.

16.3.8.4 Slug Test Data Analysis

Data obtained during slug testing will be analyzed using the method of Bouwer and Rice (1976) and

Bouwer (1989) for unconfined conditions.

16.3.8.5 Other Aquifer Test Methods

Other aquifer test methods could be used to estimate the aquifer hydraulic parameters (e.g.,

transmissivity and storativity) and if needed, will be specified in the SS-WP. Below are some of the

test methods that could be used to estimate aquifer hydraulic parameters.

ASTM D-4630-96(2002), Standard Test Method for Determining Transmissivity and Storage
Coefficient of Low-Permeability Rocks by In Situ Measurements Using the Constant Head
Injection Test
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o ASTM D4631-95(2000), Standard Test Method for Determining Transmissivity and Storativity of
Low Permeability Rocks by In Situ Measurements Using Pressure Pulse Technique

e ASTM D2434-68(2000), Standard Test Method for Permeability of Granular Soils (Constant Head)

16.3.9  Test Pit/Trench Excavation

The primary objective of test pitting is to provide a means for the visual evaluation of subsurface soils
and the collection of soil samples or to investigate anomalies discovered during the geophysical
surveys. Test pits and trenches shall be excavated by hand or by power equipment to permit detailed
observation of in-situ materials. Hand digging around specific materials encountered may be necessary
to prevent puncture or damage of the objects. Sufficient space should be maintained between
trenches/pits for the placement of soil stockpiled for cover as well as to allow access and free
movement by support vehicles and operating equipment. The protocol presented in this section is
consistent with the guidance document developed by USEPA (1987). Safe work practices for
excavation and test pitting, which can be found in the Generic Site-Wide Health and Safety Plan

(Parsons, 2005), should be used for any test pit/trench excavation activities.
16.3.9.1  Equipment

e Excavator

e Shovels and other hand tools

e Tape measure

e Folding ruler

e Test Pit Record form (Appendix C)

e FID or PID

e Field book

e Decontamination equipment as described in Section 16.3.11.

e Level D health and safety equipment as described in the Generic Site-Wide Health and Safety Plan
(Parsons, 2005).

e (Camera
16.3.9.2 Field Procedures

Test pits and trenches will be excavated by backhoe to permit detailed observation of in-situ subsurface
soils. Hand digging around specific materials or utilities encountered may be necessary to prevent
puncture or damage of objects. Test pits are typically 3 to 7 feet wide and 8 to 15 feet deep; test
trenches are typically 3 to 6 feet wide and may be extended for any length required to reveal conditions

along a specific profile line. However, actual excavation widths and depths are dependent on the
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backhoe size, depth to groundwater, and soil conditions encountered and will be specified in the SS-
WP.

Conduct pre-excavation check as described in Section 16.3.2.
Inspect all excavating equipment.

Decontaminate all excavating equipment as per Section 16.3.11 prior to starting the work. Inspect

all equipment to assure that residual oils, asphalt, grease, grout, soil, etc. has been removed.
Mark the location of the proposed test pits and trenches in the field.

While excavating in parking areas or improved grassy areas, excavated materials will be stockpiled
on polyethylene sheets beside the test pit. While excavating in landfill areas with unimproved dirt
surfaces, only obviously contaminated materials, different from surface material, will be placed on
plastic, where practical. The staging area should include run-off containment features. Keep the
top 6 to 12 inches of soil separate from the deeper soil so that it can be used as cover material when
the test pit is backfilled. The size and depth of the test pit or trench will be described in the SS-WP.

When appropriate, air sampling will be performed during test pitting to support two broad-based
directives: the protection of workers and the protection of public safety. Air sampling shall be
performed using a Photoionization Detector with an 11.7 mV lamp to monitor for volatile organic
compounds in the air. It will be used to monitor air in the breathing space of workers during test pit
activities. The procedures for any necessary air monitoring will be specified in the SS-WP or site-
specific Health and Safety Plan.

The field team will keep detailed records on the Test Pit Record form (attached in Appendix C)
including:

a. Soil descriptions and stratigraphic changes;

b. Relative soil moisture; depth to groundwater (if encountered);
c. Visible signs of staining (natural or otherwise);

d. Level of difficult of excavation

e. Results, type, and time of monitoring measurements;

f.  Sampling locations, depths, and time;
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10.

11.

12.

g. Time of excavation;
h. Reason for terminating excavation; and
i. Type of excavator.

Significant features exposed by the test pit and trench will be photographed, if possible, with a scale
included in the photographs to indicate dimension. The photographs of test pits will be marked to
include site number, test pit number, depth, description of feature, and date of photograph. Where
photographic records are collected, a detailed log will be maintained noting location, feature, time,
and date.

Trained personnel adhering to appropriate safety and health standards shall collect samples from the
test pit as directed by the field team leader. The samples will be obtained in accordance with split
spoon sampling SOPs presented in Section 16.4.2.

No personnel will be allowed to enter the excavation once the excavation is more than 2 feet
deep, unless proper safety precautions have been taken, such as wall slopes or trench boxes, in
accordance with OSHA standards.

Any excavated containers filled with liquid or solid substances will be overpacked, tested, and
appropriately disposed in accordance with SOPs presented in Section 16.3.12.

If the pit is not to be closed immediately after the required samples have been obtained, the
excavation will be barricaded to prevent accidental entry by personnel working on the site.

The following describes the procedures for test pit and trench termination/completion:

Each test pit and trench will be backfilled with the excavated material. The material will be placed
in lifts of 1 to 2 feet. Each lift will be compacted with the bucket of the excavator. The segregated
surface soil will be backfilled last. The ground surface conditions should be returned to the existing
conditions after the completion. Previously paved surfaces removed for test pit excavation will be
graded and patched with bituminous pavement matching the thickness of the original pavement to

form a level surface with the adjacent pavement.

Upon closure of the excavation, mark the test trench or pit with a stake or flagging, labeled with the

test pit or trench number, so that its location can be surveyed.

Decontaminate the backhoe bucket and arm upon completion of excavation activities in accordance
with Section 16.3.11 before new excavations begin.

P:\PIT\Projects\Huntsville HTW\SAP\SAP_Final Revised July2006\Text\Seneca SAP Revised Final July.doc
July 2006 Page 16-36



Revised Final Generic Site-Wide Sampling and Analysis Plan
Seneca Army Depot Activity
Romulus, New York

4. All wastes generated in association with test pit or trench operations will be managed as per SOP
presented in Section 16.3.12.

16.3.10 Sample Location Survey

This section outlines the location survey activities to be conducted during the field activities. The
surveying data will be used to develop the technical reports for the site and to support the field effort.

16.3.10.1 Sample Location Survey

The locations and elevations of monitoring wells, soil borings, surface soil samples, sediment samples
and surface water samples will be surveyed by a surveyor registered in the State of New York. The
elevation of the ground surface adjacent to each surveyed point and measurement datum will be
measured relative to an existing benchmark location referencing the Base grid system. Survey of the
new wells will take place as follows:

e Horizontal locations for monitoring wells, soil borings, surface soil, sediment and surface water
sample locations will be measured relative to Northing and Easting in State Planar Coordinates,
North American Datum of 1983 (NAD 1983), accuracy £ 0.1 feet.

e The elevation of the ground surface adjacent to each monitoring well will be measured relative to
North American Vertical Datum of 1988 (NAVD 1988), accuracy + 0.1 feet at stake or pin in
collar.

e The elevation of the top of the well protective casing and top in the well casing will be measured
relative to NAVD 1988, accuracy * 0.1.

e Monitoring wells will have three elevations with varying levels of accuracy; the first for the top of
well’s PVC inner casing at a notch placed by the surveyor, a second for the top of the well’s
protective outer casing at the crown of the cap, and the last for the elevation at a pin placed in the
collar of the well at the ground.

All monitoring wells shall be resurveyed at a minimum every five years, with the approval of the Army.

Other potential site surveys include preliminary alignment survey, preconstruction alignment survey;
and post construction as-built survey. These surveys will also be conducted by a surveyor registered in
the State of New York. Requirements for other site-specific surveys, if warranted, will be covered in
the SS-WP.
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16.3.10.2 Survey Grids

The geophysical investigation will incorporate two distinct methods of survey and mapping of anomaly
locations. The first method will involve the establishment of a survey grid with size specified in the
SS-WP on a planimetric map prior to entering the field. The grid will first be established on a map and
submitted to Parsons and USACE for approval. Once approved, the associated grid will then be

surveyed in to its proper location once the field investigation begins.

Land survey activities include field survey and mapping of each grid using grid coordinates provided by
Parsons. The corners of each grid shall be referenced to the New York State Plane Grid System based
on the North American Datum of 1983 (NAD 1983). All grid locations will be surveyed, the
coordinates recorded, and semi-permanent marker stakes will be advanced at each grid corner prior to
investigation of a grid. The corners of the individual grids will be established to a post-processed
accuracy of + one foot. Grids will be oriented north-south or east-west, where possible, to enable quick

tracking of grid locations and access to each grid during subsequent investigations.

Approved survey techniques will be used to place the southwest corner of each survey grid to within
approximately 25 meters of their proposed locations in this Work Plan. The remaining corners of the
survey grids will then be located. If the location of a grid falls in an area that would not be accessible to
the geophysical survey crew (i.e. a ravine), or is in an area with significant cultural interference (such as
irrigation piping), that grid will be relocated up to 50 meters from the originally selected location.

Grid corners may be laid out using a combination of surveyors’ equipment, differential GPS equipment,
and trigonometry. At a minimum, the southwest corner of each grid will be established using GPS or
surveying methods. The horizontal accuracy of the geophysical surveys and the ability of the OE
characterization/investigation team to reacquire anomalies will be greatly dependent upon the
placement of the grid corners. The angle between the survey grid boundaries must be as close to 90
degrees as possible, and will periodically be verified for “squareness” by the survey crews. A grid
found to be out of square by more than 1 foot (measured diagonally from grid corner to grid corner)
will be resurveyed. EM-61 data collected from a grid that is found to be out of square will either be
corrected (if possible) or the grid will be adjusted and resurveyed with the EM-61.

16.3.11 Equipment Decontamination

Sample collection devices will be decontaminated prior to each use. All potentially hazardous rinse
liquids and materials will be containerized and properly disposed, in accordance with Section 16.3.12.
Decontamination methods will be modified if necessary, based on the SS-WP. Equipment
decontamination will be conducted in a clean area free of dust. Precautions will be taken to minimize
any impact to the surrounding area that might result from decontamination operations, and any
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deviations from these procedures will be documented in the field notebook and on the appropriate

sampling record.

Laboratory-supplied sample containers will be cleaned and sealed by the laboratory. The type of
container provided and the method of container decontamination will be documented in the laboratory’s

permanent record of the sampling event.

Decontamination procedures for sample collection equipment, submersible pump and water level
indicator, above-ground pump, and drill rigs are provided below. Unless otherwise specified, Liqui-
Nox (or a non-phosphate equivalent) will be used as the cleaning reagent. Alconox (or equivalent) can
be substituted if the sampling equipment will not be used to collect phosphorus or phosphorus-
containing compounds. Unless otherwise specified, ambient temperature water may be substituted in
the hot water bath or rinses. Unless otherwise specified, pesticide grade solvent (isopropanol) should
be used for decontamination. This grade of alcohol must be purchased from a laboratory supply
vendor. Rubbing alcohol or other commonly available sources of isopropanol are not acceptable.

16.3.11.1 Decontamination of Sample Collection Equipment

Sample collection equipment (e.g., bailers, stainless steel scoops/spoons, trowels, coring bits, and hand
auger bucket) used to collect groundwater, surface soil, subsurface soils, surface water, or sediment will
be decontaminated by the following process:

1. Wash equipment with hot tap/potable water.

2. Soak equipment in a hot detergent (Alconox or Liquinox) solution. Use Liquinox if the sampling
equipment will be used to collect phosphorus or phosphorus-containing compounds. A scrub brush
will be used to remove dirt and surface film.

3. Rinse thoroughly with tap water.

4. For Teflon®, stainless steel, and glass sampling equipment:

e [f samples for trace metals or inorganic analytes (other than nitrogen components such as
nitrate and nitrite) will be collected with the equipment and the equipment is not stainless steel,
thoroughly rinse (wet all surfaces) with 10% reagent grade nitric acid. If sampling for ultra-
trace levels of metals, use an ultra-pure grade acid. Use reagent grade 10% hydrochloric acid
when nitrogen components are to be sampled.

e Ifsamples for organics will be collected, rinse with pesticide grade isopropanol.
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5. For plastic sampling equipment, thoroughly rinse (wet all surfaces) with 10% reagent grade nitric
acid (for analytes other than nitrogen components) or reagent grade 10% hydrochloric acid (for
nitrogen component samples). Check manufacturer’s instruction for cleaning restrictions and/or

recommendations.
6. Rinse thoroughly with deionized, organic-free, reagent grade water.
7. Remove excess water and allow equipment to air dry.
8. Wrap equipment in aluminum foil, shiny side out.

9. Rinse water and detergent water will be replaced with new solutions daily, when visibly

impacted by residuals, or between sampling areas or changes in operations.
16.3.11.2 Decontamination of Submersible Water Level Indicator
Submersible water level indicators will be decontaminated with the following procedure:

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

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

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

water.
4. Remove excess water.
5. Wrap water level indicator in plastic.
16.3.11.3 Sample Tubing Decontamination

Sample tubing will be decontaminated by the procedures listed below prior to use and following sampling
of each well. The SOP was modified from the SOPs developed by Florida DEP (2004).

1. Check tubing for discoloration and elasticity. Remove discolored tubing from use until it can be
cleaned. If the discoloration cannot be removed, discard the tubing. Discard any tubing that has lost its
elasticity.

2. Transport all tubing to the filed in precut, precleaned sections.
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3. Teflon®, Polyethylene and Polypropylene Tubing

It is recommended that used tubing not to be used for sampling. If warranted, used tubing has to be
cleaned in laboratory. Field cleaning is not recommended. An SOP for used tubing cleaning will be
developed and presented in the SS-WP if warranted. Follow the following procedures to clean new
tubing unless the manufacturer/supplier provides certification that the tubing is clean.

3.1 Teflon®
3.1.1  Rinse outside of tubing with pesticide-grade isopropanol
3.1.2  Flush inside of tubing with pesticide-grade isopropanol.
3.1.3 Dry overnight in drying oven or equivalent (zero air, nitrogen, etc.)

3.2 Polyethylene and Polypropylene

3.2.1  Clean the exterior and interior of the tubing by soaking in hot (or ambient temperature if
not practical) Liqui-Nox or Alconox detergent solutions. Do not use Alconox for

sampling for phosphorus or phosphorus-containing compounds.

3.2.2  Thoroughly rinse the exterior and interior of the tubing with tap water, followed by
deionized, organic-free, reagent grade water.

4. Flexible Tubing used in Pump Heads of Automatic Samplers and Other Peristic Pumps

Replace tubing after each sampling point if samples are collected through the tubing. Unless the pump
is deployed to collect samples from the same location over a long period of time, remove and wash the

tubing after each sampling event.

4.1 Flush tubing with hot tap water then detergent solution.

4.2 Rinse thoroughly with hot tap water.

4.3 Rinse thoroughly with deionized, organic-free, reagent grade water.

4.4 If used to collect metal samples, flush the tubing with a 10% reagent grade nitric acid, followed
by thorough rinsing with analyte-free water. If used to collect both metals and nitrogen
components use 10% reagent grade hydrochloric acid.

4.5 Install tubing in peristallic pump or automatic sampler.
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4.6 Cap both ends with aluminum foil or equivalent.
5. Stainless Steel Tubing
5.1 Using appropriate detergent solution to scrub the interior and exterior surfaces.
5.2 Rinse with hot tap water.
5.3 Rinse with deionized, organic-free, reagent grade water.

5.4 If volatile or extractable organics are to be sampled, rinse all surfaces with pesticide grade
isopropanol. Use enough solvent to wet all surfaces with free flowing solvent.

5.5 Allow to air dry or thoroughly rinse with deionized, organic-free, reagent grade water.
6. Glass Tubing
6.1 Use new glass tubing.
6.2.If volatile or extractable organics are to be sampled, rinse with detergent grade isopropanol.
6.3 Air dry for at least 24 hours.
6.4 Wrap in aluminum foil or untreated butcher paper to prevent contamination during storage.
6.5 Discard tubing after use.
7. Miscellaneous Non-Inert Tubing Types (Tygon®, Rubber, PVC, Etc.)
7.1.New Tubing
7.1.1  As a general rule, new tubing may be used without preliminary cleaning.

7.1.2 Protect new tubing from potential environmental contamination by wrapping in
aluminum foil and sealing in untreated plastic bags or keep in the original sealed
packaging unit use.

7.1.3 If new tubing is to be used to collect samples, thoroughly rinse the tubing with sample
water (i.e., pump sample water through the tubing) before collecting samples.

7.2.Reused Tubing
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7.2.1.

7.2.2

7.2.3

7.2.4.

7.2.5

7.2.6.

Flush tubing with appropriate detergent solution (Liqui-Nox, Alconox, or equivalent).
Rinse exterior and interior thoroughly with hot tap water.

Rinse exterior and interior thoroughly with deionized, organic-free, reagent grade
water.

If used to collect metals and nitrogen-containing compounds, flush the tubing with 10%
reagent grade nitric acid, followed by a thorough rinse with deionized, organic-free,
reagent grade water.

If used to collect metals and nitrogen-containing compounds, use the 10% reagent
grade hydrochloric acid rinse, or thoroughly rinse with hydrochloric acid after a nitric

acid rinse.

Cap ends in aluminum soil and store in clean, untreated plastic bags to prevent
contamination during storage and transport.

16.3.11.4 Decontamination of Submersible Pumps

Submersible pump (including support cable and electrical wires which are in contact with the sample) will

be decontaminated by one of the procedures listed below prior to use and following sampling of each well.
The SOP was modified from the SOPs developed by Florida DEP (2004).

Procedure 1 — Pumps Used for Purging and Sampling Metals and/or Volatile and Extractable

Organics

1. Clean pump exterior following steps presented in Section 16.3.11.1. Omit the solvent rinse if the pump
body is constructed of plastic (e.g., ABS, PVC, etc.)

2. If used only for purging, thoroughly flush the pump with water before purging the next well, followed

by steps 4 through 6 presented below.

3. If used for purging and sampling, completely disassemble the pump (if practical) and decontaminate

between each well. When used for purging and sampling and the pump cannot be (practicably)

disassembled, then clean the internal cavity/mechanism by pumping five gallons of tap/potable water

and laboratory-grade detergent (Alconox or Liquinox), followed by five gallons of tap water, and

finally, five gallons of deionized, organic-free, reagent grade water.

4. Clean sample tubing as presented in Section 16.3.11.3.
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5. Remove excess water and allow equipment to dry.
6. Wrap pump hose in plastic, and pump in aluminum foil.

* Please note that when decontaminating centrifugal pumps manufactured by GRUNDFOS, the motor
coolant chamber contains water and potential contaminants from prior usage. Therefore, to avoid cross
contamination, the coolant fluid must be removed and replaced. See manufacturer’s installation and
operating instructions for further details.

Procedure 2 — Pumps Used for Purging and Sampling all Analytes except Metals and Volatile and
Extractable Organics

1. Scrub the exterior of the pump with appropriate metal-free, phosphate-free, or ammonia-free detergent
solution (e.g., Liqui-Nox solution).

2. Rinse the exterior with tap water and deionized, organic-free, reagent grade water.

3. Rinse the interior of the pump and tubing by pumping tap or deionized, organic-free, reagent grade
water through the system using a clean bucket or drum.

4. Remove excess water and allow equipment to dry.

5. Wrap pump hose in plastic, and pump in aluminum foil.

* Please note that when decontaminating centrifugal pumps manufactured by GRUNDFOS, the motor
coolant chamber contains water and potential contaminants from prior usage. Therefore, to avoid cross
contamination, the coolant fluid must be removed and replaced. See manufacturer’s installation and
operating instructions for further details.

16.3.11.5 Decontamination of Above-Ground Pumps

Above-ground pump will be decontaminated by the procedures listed below prior to use and following
sampling of each well. The SOP was modified from the SOPs developed by Florida DEP (2004).

1. For pumps used only for purging, the exterior of the pump must be free of oil and grease, followed
by the steps 3 described as below.

2. For pumps used for sampling, clean the exterior of the pump with a detergent solution followed by
a tap water rinse. Use clean cloths or unbleached paper towels that have been moistened with the

appropriate solution to wipe down the pump.
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3. Clean the tubing that contacts the formation water according to the appropriate protocol specified in
Section 16.3.11.3.

* Please note that when decontaminating centrifugal pumps manufactured by GRUNDFOS, the motor
coolant chamber contains water and potential contaminants from prior usage. Therefore, to avoid cross
contamination, the coolant fluid must be removed and replaced. See manufacturer’s installation and

operating instructions for further details.
16.3.11.6 Decontamination of the Drilling Rig and Heavy Equipment
The drilling rig and other heavy equipment 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 16.3.11.

4. Clean down-hole equipment such as augers, will be placed on clean tarps, racks, or sawhorses to

dry.

5. After drilling equipment has been allowed to dry, it will be covered with clean, unused plastic.
16.3.11.7 Decontamination of Temporary Well Casing and Screen

The well points, screens and associated riser pipe must be decontaminated prior to installation using the

following procedure:

1. Remove all adherent soil material with a stiff wire brush,
2. Wash well point and associated rise pipe and couplings with a laboratory glassware detergent,
3. Rinse with potable water and/or steam clean, and

4. Rinse the interior of well point and riser with distilled and de-ionized ASTM Type II water.

Note: for proper decontamination stronger cleaner agents are recommended with the tool has been

exposed to heavy contamination. This can be performed prior to Step 2, above.
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16.3.11.8 Decontamination of Filtration Equipment

Filtration equipment will be decontaminated by one of the procedures listed below prior to use. The SOP
was modified from the SOPs developed by Florida DEP (2004).

Procedure 1 — Dissolved Constituents Using In-line, Molded and Disposable Filter Units

1. Peristaltic Pump

1.1.Clean the exterior of the pump with a detergent solution followed by a tap water rinse. Use
clean cloths or unbleached paper towels that have been moistened with the appropriate solution

to wipe down the pump.

1.2 Clean the tubing that contacts the formation water according to the appropriate protocol

specified in Section 16.3.11.3.
1.3. Clean the pump head tubing following step 4 presented in Section 16.3.11.3.
1.4.1f Teflon® tubing is used, clean following the step 3 in Section 16.3.11.3.

1.5. Clean other tubing types such as polyethylene according to the step 7 in Section 16.3.11.3.

2. Other Equipment Types (e.g., pressurized Teflon® bailer)

2.1.Follow the appropriate cleaning regimen specified in Section 16.3.11.1 (Decontamination of
Sample Collection Equipment) for other types of equipment that utilize in-line, molded and

disposable filters.

Procedure 2 — Dissolved Constituents Using Non-disposable Filtration Units (e.g., Syringes,
“Tripod Assembly™)

1. Stainless Steel or Glass Units

1.1.Follow the appropriate cleaning regimen specified in Section 16.3.11.1 (Decontamination of
Sample Collection Equipment), assembling and applying pressure to the apparatus after each
rinse step (water and acid) to drive rinsing solution through the porous filter holder in the

bottom of the apparatus.
1.2.Remove and clean any transfer tubing according to the appropriate cleaning procedures

specified in Section 16.3.11.3.
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1.3. Assemble the unit and cap both the pressure inlet and sample discharge lines (or whole unit if a

syringe) with aluminum foil to prevent contamination during storage.

1.4.1f the unit will not be used to filter volatile or extractable organics, seal the unit in an untreated

plastic bag to prevent contamination.
2. Reusable In-Line Filter Holders

2.1.Clean using the appropriate cleaning regimen specified in Section 16.3.11.1 (Decontamination
of Sample Collection Equipment, assembling and applying pressure to the apparatus after each
rinse step (water and acid) to drive rinsing solution through the porous filter holder in the
bottom of the apparatus.

2.2. Assemble the unit and wrap with aluminum foil to prevent contamination during storage.

2.3.If the unit will not be used to filter volatile or extractable organics, seal the unit in an untreated
plastic bag to prevent contamination.

3. Filters
3.1.Do not clean filters. Use a new filter for each sample.

3.2 Flush the filter with 30-50 mL of deionized, organic-free, reagent grade water, or an inert gas
(nitrogen) to remove atmospheric oxygen; or insert the filter on the high pressure side (i.e., on
the delivery side) of the pump. Hold the filter upright with the inlet and outlet vertical. Pump
water from the aquifer through the filter until all atmospheric oxygen has been removed.

16.3.11.9 Decontamination of Permanent Monitoring Well Casing and Screen

Before installation, field cleaning of the well casing must consist of a manual scrubbing to remove
foreign material and steam cleaning, inside and out, until all traces of oil and greases are removed.
Special attention should be given to threaded joints or weld burn residues. The casing should then be

handed and stored in such manner so as to prevent cross contamination prior to installation.
16.3.12 Investigation Derived Waste Disposal

This section provides the general procedures for containing, sampling, and disposing of investigation
derived waste. IDW may include, but is not limited to soil, sediment, purge water, drilling water,
decontamination water, excavation spoils, excavation water, sampling and decontamination equipment,

and personal protective equipment (PPE). The objective is to ensure that any waste generated as a
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result of field activities is disposed of in accordance with applicable local, state, and federal laws and

regulations.
16.3.12.1 Containerization

Unless otherwise specified in this generic SAP or SS-WP, all IDW generated during fieldwork
activities will be segregated by type and location (if warranted) and placed in sealed 55-gallon drums.
At the completion of the project, any drums will be disposed appropriately. PPE and sampling
equipment such as tubing will be disposed as uncontaminated refuse and the rationales are provided in
Section 16.3.12.3.

Decontamination Fluids and Calibration Fluids. Decontamination fluids (including steam condensate

from steam cleaning of equipment and rinse water) and calibration fluids will be collected in DOT-
approved 55-gallon drums. The drums will be labeled as investigation derived wastewater and
temporarily stored in a secured area to be determined prior to commencement of field activities. The
drums will be stored on wooden pallets in a plastic-lined containment area or in other approved
secondary containment structures pending characterization and disposal.

Drill Cuttings and Surface Soil from Well Pad Installation. Subsurface soil from drill cuttings and

surface soil from well pad installation will be contained in 55-gallon drums. The soils will be
segregated by drill location as is practical. The drums will be labeled as investigation derived waste
soils from the corresponding boring or source areca and temporarily stored in a secured area to be
determined prior to commencement of field activities. The drums will be stored on wooden pallets in a
plastic-lined containment area or in other approved secondary containment structures pending

characterization and disposal.

Development and Purge Water. All development and purge water will be contained in 55-gallon

drums. The drums will be labeled as investigation derived wastewater and temporarily stored in a
secured area to be determined prior to commencement of field activities. The drums will be stored on
wooden pallets in a plastic-lined containment area or in other approved secondary containment

structures pending characterization and disposal.
16.3.12.2 Sampling and Evaluation

IDW will be sampled and analyzed (if necessary) in accordance with the SS-WP. Analytical results
(e.g., TCLP results and waste concentration results) will be used to determine the final disposition of
the waste.

The IDW strategy for drum contents classification is depicted in Figure 4. As a first step, the Toxicity
Characteristic Leaching Procedure (TCLP) criteria specified in the 6 NYCRR, Part 371, Section 371.3
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will be used for RCRA hazardous or non-hazardous classification. If TCLP data are not available, as an
alternative, the “twenty times rule” described in the NYSDEC Spill Technology and Remediation
Series (STARS) MEMO #1 (NYSDEC, 1992) can be used for soils. The “twenty times rule” compares
the soil concentrations to twenty times the TCLP regulatory levels). This represents the soil
concentration that would be classified as hazardous by exceeding the TCLP levels, assuming 100%
extraction efficiency. Parsons made the conservative assumption that if one soil sample associated with
the drum contents exceeded this limit then the entire drum would be characterized as RCRA hazardous

waste.

Secondly, waste ignitability, corrosivity, reactivity, and toxicity will be evaluated against RCRA criteria.
If these data are not available, site investigation data (e.g. detected analyte concentrations in soils, water,
and drummed materials, water pH) will be used to evaluate whether the waste is characteristic hazardous
waste (i.e., ignitability, corrosivity, reactivity, or toxicity above RCRA criteria for a characteristic
hazardous waste).

IDW determined to be non-hazardous waste according to the TCLP and RCRA definition, will further be
evaluated to determine if the IDW were contaminated based on soil TAGM criteria or NYSDEC
groundwater standards for groundwater or purge water. This was required to evaluate compounds
detected without TCLP data. If the soil result exceeded a TAGM or the water result exceeded a NYSDEC
groundwater standard then the IDW was classified as contaminated. If the soil data did not exceed a
TAGM value and the water results did not exceed a groundwater standard then the IDW was classified as
uncontaminated.

The next step in the IDW evaluation process was to consider the threat or risk that the contaminated IDW
may contribute to human health and the environment. IDW that poses an unacceptable risk or threat will
then be disposed of off-site as hazardous waste. This determination involved comparison of each soil data
point of the contaminated drums to ten times the TAGM value. If any soil concentration data point
exceeded ten times the TAGM value then the drum contents, if disposed of on-site, is considered an
unacceptable risk to human health and the environment and the drum will be disposed of off-site.
Exceptions to this criteria were made if the exceedances to the ten times the TAGM value were due to

non-toxic metals such as calcium, iron, manganese, potassium and sodium.

Parsons will use ten times the TAGM value as the criterion for determining whether or not the IDW poses
any threat. The factor of 10 was applied due to the conservative nature of the TAGM values and the fact
that this criterion has been acceptable to NYSDEC for similar SEDA projects in the past.

For the IDW waste including decontamination fluids, sampling equipment such as tubing, personal
protection equipment, and purge water during the well development and sampling, the disposal evaluation
involved the following steps. Under RCRA, wastes are classified as hazardous if they are listed wastes or
characteristic wastes. Waste specific information, such as manifests, bills of lading, storage records or
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records of waste sources must be used to document that a waste is a RCRA-listed waste; otherwise, in the
absence of any other information, the waste in question cannot be considered a listed waste. Drummed
cuttings, PPE, sampling tubing, or purge water generally are not listed hazardous wastes since these
material produced at the Seneca sites generally do not meet any of the regulatory definitions described in
40 CFR 261, (i.e. F-, K-, P- or U- listed wastes). The only listed waste that may be generated during the
investigation program at SENECA is waste that contained methanol. Methanol may be used to preserve
soil/sediment samples for VOC analysis. For the Depot projects, preserved bottles will be ordered from
the laboratory; therefore, unless accidentally spilled, methanol is not expected to be in any IDW waste.
Wastes containing spilled methanol will be considered an FO03 listed hazardous waste. An F-listed waste
classification refers to non-specific hazardous waste sources that contain methanol as a component of a
spent solvent mixture. In order to limit the generation of hazardous waste, methanol spilling will be
reported to the project manager and the waste containing methanol should not be mixed with soils or
other liquids. Additionally, during the decontamination process, washable rubber bibs will be worn to
prevent contamination of disposable PPE. Overall, drummed cuttings, PPE, sampling tubing, and purge
water are generally not considered hazardous waste and will be disposed of as uncontaminated refuse.

Table 22 presents the RCRA Hazardous Waste Determination Criteria and Table 23 summarizes the
disposal classification process.

16.3.12.3 Disposal

IDW will be disposed appropriately based on the sampling and evaluation results. RCRA hazardous
waste will be disposed of off-site by a permitted hazardous waste disposal subcontractor.
Uncontaminated material will be returned to the location where it was generated. No hazardous
contaminated material but with no threat to human health or the environment (e.g., soil with
concentrations above TAGM but below ten times the TAGM levels) will also be returned to the location
where it was generated. Uncontaminated water will be discharged to the Seneca County Sewer District
No. 2 (the District) via an on-site sanitary sewer. No hazardous contaminated material with threat to
human health or the environment (e.g., soil with concentrations above ten times the TAGM levels) will be
disposed off-site. Waste disposal companies and disposal facilities will be identified in the SS-WP. All
waste manifests will be reviewed by Parsons project manager as documentation of the disposal

activities.

In instances where only a monitoring well was installed, with no soil sampling performed, the disposal of
the soils generated during well installation will be the same as the disposal option for the groundwater (i.e.
groundwater requires off-site disposal, therefore soils from associated well installation will also be
disposed of off-site).

The disposal of excavation spoils will be addressed on a site by site basis and will be addressed in the
site-specific SAP.
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With prior permission from the Seneca County Sewer District, recovered groundwater from an
excavation, the water collected from decontamination operations, and other waters generated during
construction will be collected and stored in tanks for on-site storage and analytical sampling, before
being discharged to the Seneca County Sewer District No. 2 via an on-site sanitary sewer. Required
permits will be obtained before discharging. All waters will be appropriately tested and approved for
discharge prior to release.

16.3.13 Corrective Action

A corrective action shall be initiated during the field work when changes are made in the field that do
not meet the scope of work requirements or other conditions are identified that are not consistent with
the SAP or SS-WP. Section 11.1 describes corrective action procedures for field activities.

16.3.14 OE/UXO Sites Sampling, Investigation, and Removal Action

This section presents a summary of the practices and procedures Parsons will use to perform sampling,
investigation, and OE/UXO removal at potential OE/UXO sites at the Seneca Army Depot. Training
and certification requirement for field staff working at potential OE/UXO sites are presented in Section
14 of the SAP. The health and safety requirements for working at potential OE/UXO sites are
presented in the Parsons (2005) Accident Prevention Plan and Generic Site-Wide Health and Safety
Plan for Seneca Army Depot Activity. SOPs for activities associated with OE/UXO investigations are
attached in Appendix H. SOPs for other geophysical survey activities (e.g., EM-31) are provided in
Section 16.3.3.

16.3.14.1 Geophysical Prove-Out

The geophysical prove-out will be required at the beginning of any OE/UXO investigation to
demonstrate the capabilities of the geophysical equipment and personnel being employed during the
removal action. The prove-out grid will contain several items buried by Parsons and USACE. The data
will be used to evaluate the positioning and noise level produced by the array. The main purpose of the
data collected over the prove-out grid is to demonstrate that the equipment and procedures used can
meet the project requirements. Therefore, prove-out activities will use all proposed geophysical data
collection methods. The main variables in the proposed methods are the instruments used in the data
collection and the method of positioning the equipment. The method recommended based on the
previous experience at Seneca is time domain EM acquisition using a three-sensor EM61-MK?2 towed
array and a Schonstedt™ magnetometer, as shown in the table below.
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EQUIPMENT AND POSITIONING METHODS

Geophysical Instrument Positioning Method

Schonstedt™ Magnetometer Fiducials using local coordinates
Schonstedt™ Magnetometer Real Time Kinematic (RTK) GPS positioning
EM61-MK2 Three-Sensor Towed Array RTK GPS positioning

EM61-MK2 Hand-pulled System RTK GPS positioning

Both types of instruments (Schonstedt™ magnetometer and EM61-MK2) will be used to collect data
across the existing grid, and the results will be processed in an identical manner to that which will be
used for the clearance surveys, ensuring that the final product of the geophysical survey will meet the
project objectives. The results of the prove-out analysis will be summarized in a letter report and
provided to the Army within one week of completion of the data acquisition over the prove-out grid.

16.3.14.2 Explosives Management Plan

The Explosives Management Plan (including acquisition, inventory, storage, transportation, and
disposal of explosives) is presented in Appendix H of this SAP.

16.3.14.3 SOPs for Dynamic Events

Dynamic events such as rain and solar flares may affect geophysical data collection. Procedures for
geophysical survey operations when these events occur are presented in this section. SOPs for
operations under other severe weather conditions can be found in the SOP for Severe Weather
Operations in Appendix H.

Rain

The effect of rain on geophysical operations is primarily dependent on the instrument being used and

the physical site conditions (terrain and vegetation).

e Instrument: Most of the instruments commercially available are relatively water resistant.
Additional measures will be taken by the survey teams (such as covering connections with plastic
sheeting) to reduce the possibility of moisture impacting the instrument's electronics. When
possible, survey teams will operate the instruments under very light rain conditions (drizzling). If
the rain persists and the survey team leader determines that there is a potential for an impact to the
data quality or that moisture could be getting into the instrument, field operations will cease and the
project geophysicist will be notified. Operations will continue after the rain has ceased or has
reduced to a drizzle.
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o Site Conditions: At sites where footing for the operators becomes difficult because of wet terrain or
vegetation, operations will cease until the area is deemed safe by the UXOSO. The determination

to stop will be made by the UXOSO, and the project team will be immediately notified.
Solar Flares

Solar flares are sun-generated phenomena, typically occurring in the afternoon, which may temporarily
generate high-magnitude magnetic noise sufficient to make magnetometers, often gradiometers, and
occasionally electromagnetic sensors unusable for the duration of the event. Solar flares are typically
readily observable by the instrument operators as rapidly fluctuating signal readings with no apparent
cultural or survey source. The PM will be alert to solar flares and temporarily cease data collection
until static testing shows a cessation of the solar activity. The PM will log the time intervals when solar
flare activity is observed to help determine whether any data (for digital geophysics) have been
affected. The National Oceanic and Atmospheric Administration maintains a helpful website at
http://spaceweather.com.

16.3.14.4 Site Clearance

Surface preparation (also referred to as “Surface Avoidance”) entails the visual inspection of each
clearance area for metal ordnance-related items and scrap. This activity should be performed
immediately following establishment of a geophysical survey and before any subsurface anomaly
investigation. Surface preparation operations will be performed by field teams consisting of two UXO
technicians and four sweep personnel. Operations will be initiated by establishing a linear array with
the five team members along the southern boundary of a survey grid. The first member in the array is
positioned at the southwest corner of the grid. The remaining four members are spaced to the east at 5-
foot intervals. Upon assembly, the members of the array proceed in a straight line toward the northern
boundary of the survey grid. Based on the 5-foot spacing, each member visually surveys a 5-foot wide
path. The team’s leader follows the array to ensure that the array moves forward in unison and that the
5-foot spacing is maintained. Additionally, the team leader collects all identified MPPEH related items
and scrap from the survey grid. Operations for surface sweep and vegetation removal will be
performed in accordance with the SOP for Chipper Operations and the SOP for Mechanical Vegetation
Removal, as attached in Appendix H.

16.3.14.5 Geophysical Investigation

Unless otherwise specified by the SS-WP, land-based geophysical survey methods will be utilized to
identify and remove MPPEH at the Seneca Army Depot. These surveys will be conducted using
Schonstedt™ magnetometers and the EM61-MK2 towed array system. Surveys employing
Schonstedt™ magnetometers, the EM61-MK2 towed array, and stand alone EM61-MK2 pedestrian
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systems are hereafter referred to as “mag and flag,” “towed array,” and “pedestrian mode” surveys,

respectively. A field data sheet form is provided in Appendix C.

Geophysical Data Quality Objectives

The objective of the geophysical investigation is to accurately locate and record the locations of
geophysical anomalies, which could be material posing an explosive hazard. The geophysical
investigation areas and identified anomalies will be mapped for subsequent evaluation (including
intrusive investigations of anomalies where geophysical signal strength and amplitude suggest the
potential of UXO/MPPEH). In accordance with the USACE (2002) DID OE-005-05.01, the accuracy
goal for 95 percent of reacquired geophysical anomaly locations is horizontally within a one meter
radius of their original surface location as marked on the dig sheet (an example of dig sheet is provided
in Appendix C). Horizontally, 95 percent of all excavated items will be within a 35-cm radius of the
reacquired location. Secondary DQOs may be developed based on the geophysical prove-out results.
Variations will be noted and if they cannot be addressed in the field (i.e. equipment replacement,
change in vehicle speed, etc) then a root cause analysis memorandum will be generated. If there are
more than 15% “false positives”, a re-evaluation of the data, detection methods being utilized, and
overall project QC shall be performed. A written response explaining the reason for the excessive false
positive results and a Corrective Action Plan, if appropriate, shall be submitted to the Contracting
Officer within 10 days of identification of the situation.

Mag and Flag

Mag and flag surveys will be conducted in areas by UXO technicians or sweep personnel where the
maneuverability of the EM61-MK2 is limited, for surface clearance, and in the vicinity of structures.
This type of survey requires operators using Schonstedt™ magnetometers to identify anomalies in the
field (the “mag” portion of the survey). The mag and flag survey will be initiated by establishing a
linear array of magnetometer operators along the southern boundary of a survey grid. The first member
in the array will be positioned at the southwest corner of the grid. The remaining members will be
spaced to the east at 5-foot intervals. Using Schonstedt™ magnetometers, each member of the array
will proceed in a straight line toward the northern boundary of the survey grid. Each magnetometer
operator surveys a 5-foot wide path. The team’s leader (a UXO technician) follows the array to ensure
that the 5-foot spacing is maintained and to verify identified anomalies. Locations of confirmed
anomalies will be marked in the field with survey pin flags and recorded on a field. Data from these
surveys are not recorded in a data logger, as they will be during surveys employing the EM61-MK2.
The locations of these anomalies will be indicated on field data forms (i.e., dig sheets) produced after
survey is completed. The marked locations can either be surveyed using a Robotic Total Station (RTS)

survey system or be investigated by conducting intrusive investigative activities from a known point.
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The Schonstedt™ magnetometer is a hand-held unit that employs two fluxgate sensors aligned and
mounted a fixed distance apart to detect changes in the earth's ambient magnetic field caused by ferrous
metal. The Schonstedt™ magnetometer responds with an audio output and a meter deflection when
either sensor is exposed to a disturbance of the earth's ambient field associated with a ferrous metal
target and/or the presence of a permanent field associated with a ferrous metal target. (In most cases, it
will be a combination of both circumstances.) Schonstedt™ magnetometers, which are highly portable,
will also be used during UXO avoidance activities and intrusive operations.

EM61-MK2 Surveys

The towed array system will consist of three EM61-MK2’s attached to a platform constructed of
structural fiberglass and other non-metallic pieces. It will be towed behind a small four- or six-wheel
all-terrain vehicle (ATV) such as a John Deere Gator. Vehicles with a minimum of two seats are
preferred so that the tasks of the driver and the geophysical equipment operator are performed by
separate personnel. The selection of the vehicle will be critical as some small ATVs produce
significant amounts of electromagnetic noise. The amount of such noise will be tested prior to the
beginning of the survey. The array will be positioned using a GPS with RTK accuracy, such as the
Trimble® 5700 or equivalent.

The EM61-MK2 operated in “Pedestrian Mode” will be used in areas inaccessible to the towed array
such as the transects or the smaller areas the towed array cannot cover. The EM61-MK2 system
operated in pedestrian mode coil will be positioned using local coordinates and fiducials to segment the

data collection.

The data for the EM61-MK2s and the Trimble® 5700 system will be recorded on a laptop computer
located on the tow vehicle via RS-232 ports. The data will be recorded using the Geometrics Maglog
software. This program will record all four data streams (three EM61s and a GPS system) on hard disk,
time-stamping them with the computer time. This common time stamp will ensure that all data are tied
to a single consistent set of times and will remove the need for synchronization between the EM61-
MK?2 data logger clocks and the GPS clock as well as eliminating the effects of clock drift between the

various instruments.

Maglog also graphically displays the data on screen to provide the operator with the feedback regarding
the instrument operation. Visual and audible warnings can be configured for the software so that the
geophysical equipment operator will be immediately aware if any of the elements of the towed array are
not functioning optimally.

Maglog records the data in the raw form that it receives from the serial port on the laptop hard disk in a

separate file for each data stream (three EM61 MK2 files and one RTK GPS file). After the completion
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of each day (or more often as needed), the data will be transferred to the data processing computer. A

single day’s worth of data is expected to be on the order of several hundred megabytes.

Subsequently, the GPS will be filtered using Parsons proprietary software to remove GPS data that do
not meet required positional quality tests. The filtering will be based on the positional type of each
point (i.e. RTK, differential GPS, uncorrected), position dilution of precision (PDOP), and apparent
velocity between points. Points that are within a specified radius from each other will also be
discarded. This removes artifacts from the processed data that can results from the array “spinning”
when the array is actually stationary. Small variations in the location of the array can cause the
software to believe that the array is traveling in a small circle, introducing positional errors into the
calculation. Removing points that are too close together removes this type of error without any
decrease in the positional accuracy of the algorithm. The filter also removes records corrupted during
transmission from the GPS unit to the laptop. While these corrupted data transmissions rarely occur,
they can introduce significant positioning errors in the processed data.

After filtering, the complete data set is imported into Geometrics Magmapper software. This software
merges the EM61-MK2 data and the GPS data to position the geophysical data. The user inputs the
offset from the center of the GPS antenna to the centers of each of the three coils to position the data
recorded from each of the coils. Magmapper positions the data using these offsets and the computed
bearing of the GPS data. The data are then exported in Geosoft ASCII XYZ format. The exported data
will include positional information in latitude-longitude format, the data from each of the four channels
for each coil, battery voltage, other equipment status information, and the time stamp derived from the
laptop.

This data will then be imported into the Geosoft Oasis montaj™ geophysical data processing
environment using a custom script written specifically for this project. The script will automate the
process for importing the data, converting the positions to New York Central State Plane coordinates
and automatically leveling the data using the UX-Detect drift correction algorithm. In addition, a sum
or weighted average of the four channels is calculated for use in later processing.

The static tests are then evaluated for compliance with the requirements specified in the USACE (1986)
DID OE-005-05. Any spikes present in the data are manually edited. The geophysical processor then
evaluates the results of the latency test to determine the instrument latency correction necessary for the
data set. This corrects for delays that occur in the electronics of the EM61-MK2s and in the processing
of the data on the data recording computer. The latency correction is computed on a sensor-by-sensor
basis by determining the latency value that overlaps the anomaly due to the latency test item when the
array travels over the anomaly in different directions. Typically this value is between 0.2 and 0.4
seconds.
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Once the latency value is determined, it is applied to the whole data set, and the sum or average channel
is gridded and displayed. The display is evaluated against the information in the field notes to

determine if they are consistent and whether or not the data meets expected data quality standards.

Anomaly Selection

The processor will automatically make anomaly selections on the data using the Geosoft UX-Detect
Blakely algorithm. This will be done in accordance with the threshold anomaly selections as
determined from the prove-out analysis. These anomaly selections will then be evaluated to determine
if the response from all four channels decays in a manner consistent with an anomaly due to a buried
metallic object. If not, the anomaly will not be intrusively investigated. This evaluation has proven
useful in decreasing anomaly selections of noisy data and peaks that result from gridding artifacts that
can arise from closely spaced lines. The remaining anomaly selections will then be merged so that
closely spaced anomaly selections will be consolidated to single pick. The anomaly selections and the
data will then be evaluated by the geophysical processor to ensure that the remaining anomaly
selections are valid. Anomaly selections around surface features identified in the field notes will be
removed. The processor can also add or delete any other anomaly selections that the processor feels

necessary.

Anomaly Reacquisition

For towed surveys, anomalies will be identified through geophysical data analysis. Anomalies will be
selected for intrusive investigation based on review of the geophysical surveys, accumulated anomaly
patterns, strength of the geophysical signal, and professional judgment. A dig sheet listing all selected
anomalies with their respective local and New York State Plane coordinates will be prepared for each
grid surveyed. For mag and flag surveys, geophysical anomalies will be identified in the field during
the survey process. Locations of confirmed anomalies will be marked with survey pin flags and
recorded on a dig sheet.

The following steps will be performed to re-acquire the location of the selected anomalies:

e A geophysical reacquisition team will use an RTK system, RTS, or measuring tapes to
determine the location of the anomaly from the grid corners. The ground will be painted at the

measured location of the suspected anomaly.

e The geophysical reacquisition team will use a Schonstedt™ magnetometer or EM61-MK2 for
reacquiring geophysical anomalies. If the anomaly is found within 1 meter of the painted
location, a pin flag will be placed at the actual anomaly location. The signal response, offset
distance, and direction from the re-acquired location will be noted on the dig sheet.
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Anomaly reacquisition and marking procedures should be consistent with the USACE (2002) OE-005-
05.01.

Instrument QC Tests

It is imperative to perform and review QC tests before carrying out production geophysical work. This
ensures that the geophysical system is functioning properly and optimized for the target objectives. All
instrument used in the geophysical survey should be tested in accordance with the quality control
frequency specified in the USACE (2002) DID OE-005-05.01 and meet the acceptance criteria
documented in this guidance. Table 24 provides the quality control frequency and acceptance criteria
chart provided in the USACE (2002) guidance.

At the beginning of each day, the operator will let the instruments warm up, check the sensor positions,
and check all connections including a cable shake test. Heading Error Tests will be conducted during
the first day of the project for magnetometer. If equipment is replaced during the course of the site
activity, the new equipment will be standardized and used to collect data over the prove-out grid. The
towed array will acquire data over the prove-out grid, with the results compared with the hand-pulled
system to verify the operation of the towed array system.

The six-line test will be conducted to evaluate different equipment parameters and will only need to be
done once during the project for each instrument. The six-line test will be conducted to evaluate the
repeatability and positional accuracy of the response amplitude of a ferrous object. The EM61-MK2
will be hand pulled between two wooden stakes placed 100 feet apart, with a marker at 50 feet. The test
object will be placed at 25 feet. The operator will walk between the stakes six times and mark a
fiducial at 50 feet. The first time will be with no spike object present; the operator will walk slowly the
fifth time and the quickly sixth.

The six-line test will be repeated using the towed array to evaluate the repeatability and positional
accuracy of the response amplitude of a ferrous object. The test object will be placed at a known
location (i.e., southwest corner of the prove-out grid). The towed array will be driven over the test
object six times. The first time will be with no spike object present; the operator will drive slowly the
fifth time and quickly the sixth. This will allow a latency correction to be determined for the towed
array.

At the beginning and end of each day, each instrument will complete a static test. This test is done by
parking the instrument and collecting background data for three minutes. Subsequently a metallic
object will be placed within the center of each sensor and data recorded for one minute. This procedure
is repeated until data have been collected with the spike object located in each of the three sensors.
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A latency test will be conducted at least twice a day by driving the array over three buried objects. The
objects are arranged in a diagonal line so that when the array is driven over them in orthogonal
directions, each object will pass directly underneath only a single sensor. This will allow determination
of the latency value for each sensor individually. The location of these objects will be surveyed in so
that the absolute positioning system can be verified by comparing the final locations of the anomalies
with the known locations of the buried objects. It is expected that the anomaly peaks will be located
within 1-foot of the actual buried object location.

Quality Control

Quality control will be performed during all stages of data acquisition, data processing, and target
selection. The project geophysicist will be fully responsible for overseeing and documenting all QC
performed with respect to the former Seneca Army Depot geophysical surveys.

Geophysical data associated with potential anomalies will be reviewed at several stages. The first
quality check will be during data collection. The field crews will check the data logger to ensure that
data is being collected and will examine the data during data logger “dumps” when the information is
downloaded to the hard drive of a portable computer. A second quality check will be performed when
the data is evaluated. If the coordinates of the data do not fall within those of the area investigated,
Parsons will become aware of this when loading the data for evaluation. A final quality check will
occur during the intrusive investigation, when the findings are compared against the interpretation of
the geophysical data. Efforts will be made to automate the checking of the DQOs within Geosoft and
the values. If the discrepancies cannot be addressed by fixing equipment or procedures in the field than
a root cause analysis of the discrepancy will be generated and submitted to USACE representatives.

16.3.14.6 Data Management and Mapping

Geophysical data shall be managed in accordance with the specifications outlined in the USACE (2002)
DID OE-005-05.01.

There is no digital data associated with the Schonstedt™ magnetometer; therefore, no electronic data

management will be necessary for mag and flag survey.

Digital towed array survey data collected in the field will be stored electronically on field laptop or
personal computers. Raw field data will be backed-up onto Compact Disc-Recordable (CD-Rs) and
kept separate from the CD containing the data from the day-to-day operations. This data will be stored
in ASCII data files whose names will reflect the access road, sector, and homestead number. The file

extension will be “xyz.” A weekly back up of all data will be performed via CD.
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Raw field data also will be transmitted to the USACE Geotechnical Branch within a reasonable time
after it has been acquired. The data will be placed on a Seneca Army Depot FTP site as well as being
transmitted on CD to the USACE. This data will be transmitted to USACE every Monday morning or
the next business day if Monday falls on a holiday. The format of the raw and final processed field data
from the EM61-MK2 will be in column-delineated ASCII files in the format X, Y, V1, V2, ... where X
= easting coordinate, Y = northing coordinate, V1 = top coil reading, and V2 = the next lower
(spatially) co-located coil reading. The data will be in the New York Central State Plane coordinate
system. No comment or survey line identification will be provided in the data files transmitted to
USACE. The file names will reflect the sector number and grid number for the data being transmitted.
A text file will be transmitted with the raw field data explaining all processing that was performed on
the data and detailing any data issues identified by the geophysical field personnel. A CD that includes
all data maps produced and the associated reports shall be delivered with each copy of the report.

All final mapping will be generated using GIS and provided to the USAESCH, USACE-New York,
Seneca Army Depot in ESRI Arc View digital design files on a CD-Read Only Memory (ROM). All
data characteristics (e.g., file naming and relationships, level structures, colors, line styles, weights) will
be compiled in the design files in accordance with the surveying and mapping requirements of the
Tri-Service Spatial Data Standards. Site maps plotted from these design files will be provided on
reproducible drawings. The size of these drawings will be based on the information to be displayed.

The location, identification, and coordinates of the control points will be plotted on the reproducible
maps (the surveyors-control points will be provided to the USACE-New York in digital format). Each
map will include grid orientation to true north and magnetic north, with the differences between them
shown in minutes and seconds. Grid lines or tick marks in feet and at systematic intervals will be
shown with their grid values on the edges of the map. A legend showing the standard National
Geodetic Survey symbols used for the mapping, a map index showing the site in relationship to all other
sites within the boundary lines of the project area, a border, and a standard USACE title block also will

be shown on each map.
16.3.14.7 UXO Demolition

During demolition of UXO/MPPEH and related material, safety is the primary concern. The most
obvious requirements are to protect personnel, the public, and the environment from fire, blast, noise,
fragmentation, and toxic releases. Planned detonation of explosives requires more stringent safety
distance requirements than those for ordnance in storage, and shall be conducted in accordance with the
requirements outlined in USDoD (2004) DoD Ammunition and Explosives Safety Standards (DoD
6055.9-STD).
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Control of the demolition site must be maintained during demolition operations. All personnel who are
not essential to demolition operations must evacuate to a safe area. Access roads entering the blast area
will be blocked outside the Maximum Generated Fragmentation Distance (MGFD) during explosive
disposal operations to ensure that unsuspecting individuals are not placed in jeopardy by the explosion.
The SUXOS will assure the area is clear of unauthorized personnel and equipment prior to permitting
attachment of the initiation devices to the priming charge. Fragmentation distances and overpressure
distances are based upon the US Army Engineering and Support Center, Huntsville (USAESCH)
calculations for the MGFD presented in the Explosives Safety Submission (ESS). The calculation of
fragmentation and overpressure distances is important to ensure the safety of not only site personnel but
also the public. The initial fragmentation distance for this removal will be in accordance with the
explosives sitting requirements set forth in the ESS. UXO/MPPEH that cannot be moved (e.g. fused or

hazardous items) must be Blown In Place (BIP).

The on-site demolition shall be under the direct control of an experienced and trained UXO Technician
IIT charged with the responsibility for all demolition activities within the area. The SUXOS shall be
responsible for training all personnel regarding the nature of the materials handled, the hazards
involved, and the precautions necessary and shall be present during all on-site disposal operations. The
demolition team leader will maintain custody of the blasting machine or fuse igniters. The SUXOS
shall ensure that the appropriate local authorities are notified prior to daily on-site demolitions.

The Parsons site manager or UXOSO will coordinate with the Seneca Army Depot Program Office
upon mobilization in order to facilitate detonation reporting procedures. The UXO team and the
UXOSO will evaluate the UXO and either detonate it in place (i.e. BIP) or relocate the ordnance to a
designated area within the grid survey area. Detonations will occur only after all unnecessary personnel
have left the area, road guards have been posted, and the required Seneca Army Depot Project Office
personnel have been notified.

All of the Removal Action locations should be within the limits of Seneca Army Depot. If the
Maximum Fragmentation Radius exceed the boundary of Seneca Army Depot than Engineered Controls
will be used to mitigate the blast pressure and fragmentation of the disposal shot.

All demolition/disposal operations will be conducted in accordance with the Demolition SOP found in
Appendix H of this work plan.

16.3.15 Drum and Other Container Handling and Sampling

This section establishes the procedures for handling and sampling of drums or containers that contain
hazardous substances, contaminated liquids, and other residues. Adapted from the Occupational Safety
and Health Guidance Manual for Hazardous Waste Site Activities published by National Institute for
Occupational Safety and Health (NIOSH), OSHA, U.S. Coast Guard (USCG), and USEPA in 1985, the
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general requirements presented in this section for drum inspection, planning, handling, opening,
sampling, and characterization should be closely followed at field. In addition, OSHA regulations (29
CFR parts 1910 and 1926), USEPA regulation (40 CFR Part 265), and DOT regulation (40 CFR Part
265) should be consulted for requirements and standards for storing, containing, and handling drums
and containers. These guidelines define practices and procedures for safe handling of drums and other
hazardous waste containers. The health and safety requirements for drum moving, filling, emptying are
presented in the Parsons (2005) Accident Prevention Plan and Generic Site-Wide Health and Safety
Plan for Seneca Army Depot Activity.

It is the responsibility of the Site Manager to ensure that the appropriate procedures are followed as
outlined below and in the above referenced documents by all Parsons employees and subcontractors. It
is the responsibility of the Site Health and Safety Officer to assess the conditions of the drums and
determine the proper handling precautions in order to safely move, pack, and dispose of containers and

drums containing hazardous materials.
16.3.15.1 Drum Inspection

Prior to any handling, drums should be visually inspected to gain as much information as possible about
their contents. The inspection crew should look for:

e Symbols, words, or other marks on a drum indicating that its contents are hazardous (e.g.,
radioactive, explosive, corrosive, toxic, flammable).

e Symbols, words, or other marks on a drum indicating that it contains discarded laboratory
chemicals, reagents, or other potentially dangerous materials in small-volume individual
containers (see Table 25).

e Signs of deterioration such as corrosion, rust, and leaks.

e Signs that the drum is under pressure such as swelling and bulging.

e Drum type (see Table 25).

e Configuration of the drumhead (see Table 25).

Conditions in the immediate vicinity of the drums may provide information about drum contents and
their associated hazards. Monitoring should be conducted around the drums using instruments such as a
gamma radiation survey instrument, organic vapor monitors, and a combustible gas meter. The results

of this survey can be used to classify the drums into preliminary hazard categories, for example:

e Radioactive
e Leaking/deterioriated.
e Bulging

e Expolsives/shock-sensitive
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e Contains small-volume individual containers of laboratory wastes or other dangerous materials.

As a precautionary measure, personnel should assume that unlabelled drums contain hazardous
materials until their contents are characterized. They should also bear in mind that drums are frequently
mislabeled-particularly drums that are reused; thus, a drum's label may not accurately describe its
contents.

If buried drums are suspected, ground-penetrating systems, such as electromagnetic wave, electrical
resistivity, ground-penetrating radar, magnetometry, and metal detection, can be used to estimate the
location and depth of the drums.

16.3.15.2 Planning for Drum Handling

Since drum handling is fraught with danger, every step of the operation should be carefully planned,
based on all the information available at the time. The results of the preliminary inspection can be used
to determine

e if any hazards are present and the appropriate response, and

e which drums need to be moved in order to be opened and sampled.

A preliminary plan should be developed that specifies the extent of handling necessary, the personnel
selected for the job, and the most appropriate procedures based on the hazards associated with the
probable drum contents as determined by visual inspection. This plan should be revised as new
information is obtained during drum handling.

16.3.15.3 Drum Handling
The purpose of handling is to

e respond to any obvious problems that might impair worker safety, such as radioactivity,
leakage, or the presence of explosive substances,

e unstack and orient drums for sampling, and

e if necessary, to organize drums into different areas on site to facilitate characterization and

remedial action.

Handling may or may not be necessary, depending on how the drums are positioned at a site. Since
accidents occur frequently during handling, particularly initial handling, drums should only be handled
if necessary. Prior to handling, all personnel should be warned about the hazards of handling, and
instructed to minimize handling as much as possible and to avoid unnecessary handling. In all phases
of handling, personnel should be alert for new information about potential hazards. These hazards
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should be responded to before continuing with more routine handling operations. Overpack drums
(larger drums in which leaking or damaged drums are placed for storage or shipment) and an adequate
volume of absorbent should be kept near areas where minor spills may occur. Where major spills may
occur, a containment berm adequate to contain the entire volume of liquid in the drums should be
constructed before any handling takes place. If the drum contents spill, personnel trained in spill
response should be used to isolate and contain the spill.

Specialized assistance should be requested for handling special type of drums listed in Table 25.

16.3.15.4 Drum Opening

Drums are usually opened and sampled in place during site investigations; however, remedial and
emergency operations may require a separate drum opening area. Procedures for opening drums are the
same, regardless of where the drums are opened. To enhance the efficiency and safety of drum-opening
personnel, the procedures described in the Occupational Safety and Health Guidance Manual for
Hazardous Waste Site Activities (NIOSH/OSHA/USCG/USEPA, 1985) should be instituted. Section
11 (Handling Drums and Other Containers) of the manual is attached in Appendix F. Below
summarizes some key techniques that need to be implemented during the drum opening operation.

e Level B protection is required for the drum opening procedures.

e Before opening, ground each metal drum that is not in direct contact with the earth using
grounding wires, alligator clips, and a grounding rod or metal structure. If a metal drum is in
an overpack drum, the metal drum should be grounded.

e Touch the drum opening equipment to the bung or lid and allow an electrical conductive path to
form. Slowly remove the bung or drum ring and/or lid with spark resistant tools
(brass/beryllium).

e Screen drums for explosive gases and toxic vapor with air monitoring instruments as bung or
drum lid is removed. Depending on site conditions screen for one or more of the following:
radioactivity; cyanide fumes; halogen vapors; pH; and/or flash point (requires small volume of
sample for testing).

e Note the state, quantity, phases, and color of the drum contents. Record all relevant results,
observations, and information in a logbook and a Drum Data Form attached in Appendix C.
Review the screening results with any pre-existing data to determine which drums will be
sampled.
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16.3.15.5 Drum Sampling

Drum sampling can be one of the most hazardous activities to worker safety and health because it often

involves direct contact with unidentified wastes. A sampling plan should be developed prior to any

sample collection and the following activities should be included in the sampling plan development:

Research background information about the waste.

Determine the drums that should be sampled.

Select the appropriate sampling device(s) and containers.

Develop a sampling plan which includes the number, volume, and locations of samples to be
taken.

Develop Standard Operating Procedures for opening drums, sampling, and sample packaging
and transportation.

Have a trained health and safety professional determine, based on available information about
the wastes and site conditions, the appropriate personal protection to be used during sampling,

decontamination, and packaging of the sample.

The following techniques should be used when samples are manually collected from a drum:

Keep sampling personnel at a safe distance while drums are being opened. Sample only after
opening operations are complete.

Do not lean over other drums to reach the drum being sampled, unless absolutely necessary.
Cover drum tops with plastic sheeting or other suitable non-contaminated materials to avoid
excessive contact with the drum tops.

Never stand on drums. This is extremely dangerous. Use mobile steps or another platform to
achieve the height necessary to safely sample from the drums.

Air monitoring for toxic vapors and explosive gases and oxygen deficient atmospheres should
be conducted during drum sampling.

To sample liquids, slowly lower the Composite Liquid Waste Sampler (COLIWASA) or drum
thief/glass thief to the bottom of the container. Close the COLIWASA with the inner rod or
create a vacuum with the sampler's gloved thumb on the end of the thief and slowly remove the
sampling device from the drum. Release the sample from the device into the sample container.
Repeat the procedure until a sufficient sample volume is obtained.

To sample solids/semi-solids, use a push tube, bucket auger, or screw auger or if conditions
permit a pneumatic hammer/drill to obtain the sample. Carefully use a clean glass rods or
spoon to place the sample into container(s) for analyses.

Close the drums when sampling is complete. Segregate contaminated sampling equipment and
IDW containing incompatible materials as determined by the drum screening procedure. At a
minimum, contaminated equipment should be cleaned with laboratory detergent and rinsed with
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tap water prior to returning it from the field. IDW should be managed according to Section
16.3.12.

Detailed sampling procedures provided in the USEPA (1994a) Drum Sampling should be followed.
This USEPA Drum Sampling SOP is provided in Appendix F of this document.

16.3.15.6 Drum Waste Characterization

The goal of drum waste characterization is to obtain the data necessary to determine how to safely and
efficiently package and transport the drum wastes for treatment and/or disposal. If wastes are bulked,
they must be sufficiently characterized to determine which of them can be safely combined. As a first
step in obtaining these data, standard tests should be used to classify the wastes into general categories,
including auto-reactives, water reactives, inorganic acids, organic acids, heavy metals, pesticides,
cyanides, inorganic oxidizers, and organic oxidizers. In some cases, further analysis should be

conducted to more precisely identify the waste materials.

When possible, materials should be characterized using an onsite laboratory. This provides data as
rapidly as possible, and minimizes the time lag before appropriate action can be taken to handle any
hazardous materials. It also precludes any potential problems associated with transporting samples to
an offsite laboratory (e.g., sample packaging, waste incompatibility, fume generation).

If samples must be analyzed off site, samples should be packaged on site in accordance with DOT
regulations (49 CFR) and shipped to the laboratory for analysis.

164 ENVIRONMENTAL SAMPLE COLLECTION

This section prescribes procedures for environmental sample collection activities. Decontamination
shall be conducted in accordance with Section 16.3.11. For potential OE sites and sites with radioactive
contamination, all any field activities should be conducted in accordance with the Generic Site-Wide
Health and Safety Plan for Seneca Army Depot Activity (Parsons, 2005). Parsons pre-drilling protocol
as described in Section 16.3.2 will be implemented before any drilling/excavation activity.

The construction material (e.g., plastic, PVC, metal) of the sampling devices described below shall be
appropriate for the evaluation of target compounds identified for the project and shall not interfere with
the chemical analyses being performed.

All purging and sampling equipment shall be decontaminated according to the specifications in Section
16.3.12 of this SAP prior to any sampling activities and shall be protected from contamination until
ready for use.
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16.4.1  Groundwater Sampling — Low Flow Purging and Sampling from Monitoring Well

Groundwater sampling for monitoring wells and microwells will be performed according to the Ground
Water Sampling Procedure Low Stress (Low Flow) Purging and Sampling (USEPA Region 2, 1998). Low
flow methods will be used to ensure collected samples are representative of groundwater conditions at the
site. It should be noted that in the past high turbidities in the groundwater samples collected from
monitoring wells at SEDA produced overstated groundwater results. Therefore, it is important to use low
flow methods to collect groundwater samples from monitoring wells at SEDA. It should be noted that low
flow sampling is not applicable in certain situations, such as bedrock wells with long open boreholes in
which the water bearing zones have not been characterized. SOPs for groundwater sampling methods other
than the low flow methods, if warranted, will be specified in the SS-WP.

The USEPA Region 2 (1998) recommended procedures will be implemented at the field to collect
groundwater samples from monitoring wells. The USEPA Region 2 recommended procedures are
presented in Appendix F and are briefed summarized below. SOPs for filtering water samples are
presented in Section 16.4.12.

Unless otherwise specified in the SS-WP, groundwater samples should be collected in sequence from least
to most contaminated well, whenever feasible, to minimizes the possibility of introducing contaminants

into cleaner aquifers or areas.
16.4.1.1  Equipment

e Sample collection equipment (pumps, controller, safety cable, Teflon® tubing, generator, gas,
polypropylene rope, buckets, graduated level etc.)

e Well construction data, location map, field data from last sampling event, sample analysis request
forms

e Reagents for sample preservation, if sample containers not pre-preserved by the laboratory

e Appropriate sample containers

e Ice orice packs

e Sample cooler

e Monitoring instruments (PID)

e Field instrumentation for on-site measurements (e.g., pH, conductivity, dissolved oxygen, oxidation
reduction potential, turbidity meters, volatile organic compound monitor)

e Appropriate field and trip blanks and analyte-free water

e Sampling Records, Chain-of-Custody forms and sample bottle labels

e  Security lock keys

e Tools (e.g., screw drivers, hammers, chisels, pipe wrenches with chain, tape measure)

e Electronic water level indicator
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e  Pocket calculator, wristwatch/time

¢ Field log book

e  Groundwater sampling record (Appendix C)

e Indelible ink marker

e C(Clean plastic sheeting and 5-gallon bucket

e Paper towels and trash bags

e Decontamination supplies and reagents: Alconox (or equivalent), gloves (latex, nitrile, or scrub brushes
equivalent), brushes, and

e Health and safety equipment
16.4.1.2  Field Procedures

1. Planning documentation and equipment. A list of documentation and equipment is listed in the
USEPA Region 2 (1998) SOP, as attached in Appendix F.

2. Decontaminate the sampling equipment. SOPs for sample tubing and submersible pump
decontamination are presented in Sections 16.3.11.3 and 16.3.11.4, respectively.

3. Check the well, the lock, and the locking cap for damage or evidence of tampering. Record
observations. Data regarding groundwater sample collection will be recorded on the Groundwater
Sampling Record (Appendix C).

4. Place sheet of polyethylene around wellhead for placement of monitoring and sampling equipment.
5. Measure VOCs at the rim of the unopened well with a PID and record the reading.
6. Unlock protective casing and remove well cap.

7. Immediately after well cap removal, take an organic vapor reading at the rim of the opened well
using a PID and record reading in the field logbook.

8. Measure water level distance from top of casing and sound the total depth as detailed below.
Record in logbook (a Groundwater Elevation Report form is included in Appendix C). 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.
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10.

11.

12.

c. Measure and record depth (nearest 0.01 feet) to the water surface from the top of casing in field
logbook. The groundwater depth should be measure to a reference point of the top casing
(usually a V-cut or a permanent black mark). If the well does not have a reference point, make

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

Lower decontaminated low-flow purging device (pump, safety cable, tubing and electrical lines) into
well within the screened area of the well producing the highest flow rate. The pump intake should
correspond to the mid-point of the most permeable zone in the screened interval. The pump intake
must be kept at least two feet above the bottom of the well to prevent disturbance and resuspension of
any sediment or NAPL present in the bottom of the well.

The water level will be measured again, with the pump in the well, before starting the pump.

Begin pumping at 200 to 500 milliliters per minute (ml/min) and measure the groundwater
elevation approximately every five minutes to ensure that the aquifer is not being stressed. Ideally,
the pump rate should cause little or no water level drawdown (drawdown of 0.3 ft or less) in the well;
and, if necessary, pumping rates will be reduced to the minimum capabilities of the pump to avoid
pumping the well dry and/or to ensure stabilization of indicator parameters. If significant draw down
occurs, reduce the pumping rate. All development and purge water will be contained in 55-gallon

drums and disposed in accordance with Section 16.3.12.

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.
Monitor indicator parameters (Temperature, pH, turbidity, and specific conductivity of the
groundwater quality) approximately every five minutes during purging of the well using calibrated
instruments (see Section 6). It is anticipated that the instruments used will be the Lamotte 2020
Turbidity Meter and the Horiba U-22. The well is considered stabilized and ready for sample
collection when at least one well volume has been removed and the indicator parameters have

stabilized for three consecutive readings as follows:
a. +0.1 for pH;
b. + 3% for conductivity;

c. =+ 10 mv for redox potential;
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13.

14.

d. +10% for DO; and
e. +10% NTUs for turbidity with the turbidity below 50 NTU (10 NTU or below is preferred).

If the above stabilization parameters can not be met, and all attempts have been made to minimize
the drawdown, check the instrument condition and calibration, purging flow rate and all tubing
connections to determine if they might be affecting the ability to achieve stable measurements. All
measurements that were made during the attempt must be documented. The sampling team leader
may decide whether or not to collect a sample or to continue purging after five well volumes or five
volumes of the screened interval. 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:

Purge the monitoring well as described previously. After purging the well, the sampling team will

change to new outer gloves for sample collection.

The groundwater sampling order is as follows: 1) volatile organic compounds, 2) semivolatile organic
compounds, 3) herbicides, 4) pesticides and PCBs, 5) explosives, 6) phenols, 7) total metals
(preserved) 8) cyanide, 9) sulfate and chloride, 10) nitrate and ammonia, and 11) radionuclides.
Collect groundwater samples for volatile analyses first, before any of the other parameters of interest.
The actual sampling flow rate for volatiles must be accomplished with a gradual reduction in the flow
rate down to 100 milliliters per minute and such that the drawdown of the water level within the well
does not exceed the maximum allowable drawdown of 0.3 ft and that hydraulic head pressure is
sustained within the sampling tube to reduce aeration, bubble formation, turbulent filling of sample

bottles, and loss of volatiles due to extended residence time in the tubing.

A gradual reduction in association with sustained hydraulic head pressure will minimize aeration,
bubble formation, turbulent filling of sample bottles, and loss of volatiles due to extended residence
time in the tubing. Hence, this coincides with the USEPA Region 2 (1998) Low-Flow Purging and
Sampling Procedure and the RCRA Groundwater Monitoring Technical Enforcement Guidance
Document (OSWER Directive #9950.1, September 1986), which states that when collecting samples
where volatile constituents are of concern using a bladder pump, pumping rates should not exceed 100
mLs/min. If problems are encountered trying to maintain a uniform 100 mLs/min flow rate during
sampling, the inside diameter (I.D.) of the sampling tube will be reduced as it reaches the well head to
ensure hydraulic head pressure is maintained. A reducer coupling (0.5 inch to 0.25 inch) will be
installed approximately six feet from the actual sample port. Proper fitting installation, including the
use of Teflon® tape, will eliminate connection problems. VOC samples will be collected in a manner
that will minimize the loss of volatile compounds and will be collected directly into pre-preserved
sample containers.
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15.

16.

17.

18.

19.

20.

21

In some very low-yielding formations it may not be possible to sample with minimal drawdown even
using low pumping rates. It should be noted that if the water level will not stabilize at minimum
pumping rates and the water level is drawn down below the top of the pump, then stabilization of the
indicator parameters may not be possible. In the past, these wells have been pumped to dryness and
sampled as soon as they recovered sufficiently. Approval to sample in this manner will be required
from the project manager, task manager, or site manager.

The sample discharge for all other analytical parameters can be a continuous flow of up to 250
milliliters per minute. All sample containers should be filled with minimal turbulence by allowing
the groundwater to flow from the tubing gently down the inside of the container. To decrease the
sampling collection time for other parameters, a 0.5-inch coupling and tubing should replace the
reducer coupling and 0.25-inch tubing. Therefore, a stoppage in flow could occur after the collection
of volatile organic samples in order to change the coupling/tubing. If field filtering is required, an in-
line 45-micron filter will be inserted into the sample intake line.

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 5.3.

Collect QA/QC samples as specified in SS-WP.

Measure conductivity, pH, turbidity, DO, redox potential, and temperature after sample collection
and record in the field logbook.

Remove pump and tubing. Pump will be decontaminated for use for the next well and tubing will

be discarded in accordance with Section 16.3.12.
Measure and record well depth.

Close and lock the well.

Field crews should take cautious while collecting groundwater samples to avoid contamination. A

polyethylene ground cloth and 5-gallon bucket will be placed beneath all sampling equipment during well

purging and sampling to prevent the spread of contaminated groundwater, and if a gas-powered generator is

used to drive the pump motor or controller, the generator must be placed a minimum of 25 feet downwind

of the well to limit the incidence of cross-contamination during sampling. Low flow centrifugal or bladder

pumps constructed of stainless steel or Teflon® and Teflon® tubing will be used for groundwater sampling
at SEDA. Each well will have its own dedicated tubing.
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16.4.2  Subsurface Soil Sampling With Standard Hollow-Stem Auger Drilling Rig Equipment

This section provides procedures for subsurface soil sampling with standard hollow-stem auger drilling
rig or similar device. The objective is to ensure a representative subsurface soil sample is collected at
each designated sampling location.

16.4.21  Equipment

e Sample location map, sample analysis request forms

e Reagents for sample preservation, if sample containers not pre-preserved by the laboratory
e drilling rig capable to drilling to the appropriate depth

e 4 1/4-inch or 6 1/4-inch 1.D. hollow stem augers

e Split Spoon Samples: 2-inch and/or 3-inch, 2-foot-long carbon steel split spoons
e FID or PID (e.g., OVM)

e Folding ruler

e Field table

e Tin foil

e Ball jars with lids

e Field log book

e Indelible ink marker

e Overburden boring report and soil sampling record forms (Appendix C)

e Laboratory sample containers

e Sample coolers

e Ice or ice packs

e Stainless steel spatula

e Stainless steel sample bowls

e Sampling Records, Chain-of-Custody forms and sample bottle labels

e C(Clean plastic sheeting and 55-gallon drum for soil

e  Pocket calculator, wristwatch/time

e Paper towels and trash bags

e Decontamination supplies and reagents: Alconox (or equivalent), gloves (latex, nitrile, or scrub brushes
equivalent), brushes, and

e Level D health and safety equipment as described in the site-specific Health and Safety Plan.

It should be noted that soil with low level VOCs may be sampled one of two ways, either collected in
sample jar or as an EnCore™ sample (modified Method SW-846 5035). USEPA Region 2 (2001)
requires the EnCore™ sampler. Unless otherwise specified by the SS-WP, two Encore samples
together with one jar sample will be collected at each location.

P:\PIT\Projects\Huntsville HTW\SAP\SAP_Final Revised July2006\Text\Seneca SAP Revised Final July.doc
July 2006 Page 16-72



Revised Final Generic Site-Wide Sampling and Analysis Plan
Seneca Army Depot Activity
Romulus, New York

16.4.2.2 Field Procedures

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.

Determine and clear (for utilities) the boring location through the depot as described in Section
16.3.2.

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.

Sample depth will be specified in the SS-WP. Typically, three samples from each boring will be
selected for chemical analysis: 1) 0 to 12 inches below grade; 2) immediately above the water
table; and 3) between samples (1) and (2). The intermediate sample will be collected at a depth
where one of the following site specific items occurs: (1) a stratigraphic change such as the base of
the fill, (2) evidence of perched water table, (3) elevated PID readings, or (4) visibly affected soil
(e.g., oil stains). If none of these occur, then the intermediate sample will be collected at the
halfway point between the samples collected at the surface and at the water table. If intermediate
split spoon samples exhibit elevated PID readings, the one with the highest concentration will be

chosen as the intermediate sample.

Once the desired sampling depth has been reached, a decontaminated standard three-inch diameter,
two-foot long carbon steel split spoon barrel will be used to retrieve the subsurface soil sample.
Split spoons of 2-inch diameter may be used only if the same interval will not be selected for
chemical analysis. Immediately after the opening of a split spoon sampler the contents of the
sample will be screened for VOCs and, if necessary, radiation. One to three readings will be taken
along the sample with additional readings taken if additional distinctive zones are observed. These
data will be recorded in the appropriate locations on the Overburden Boring Report form (Appendix
C). Descriptions of the sample will also be entered on the form.

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.

Collect samples to be analyzed for volatile organic compounds first in two 40 milliliter (ml) vials
with septum seals. These soil samples will not be homogenized or composited during the sampling
process. All VOA sample bottles will be completely filled, leaving no void space. For samples to be
analyzed for other fractions, place the sample aliquot in a decontaminated stainless steel bowl,
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homogenized with a decontaminated stainless steel utensil using the quartering method (see below),
and then fill the remaining sample containers in order of reverse volatility. Sampling information
will be recorded on the Soil Sampling Record (Appendix C). This form includes information such

as the sample location, number, depth, time, description, and QA/QC sample names.
8. Once the samples have been collected, they will be packaged as specified in Section 5.3.
9. QA/QC samples will be collected as specified in SS-WP.

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

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.

16.4.3  Surface Soil and Dry Sediment Sampling

This section provides procedures for surface soil and dry sediment sampling.  Sampling
representativeness should be maximized by collection of composite samples unless regulatory agencies
refuse to accept composite sample data. SS-WPs should specify compositing scheme. The objective is
to ensure a representative soil or sediment sample is collected at each designated sampling location.

16.4.3.1 Equipment

e Sample location map, sample analysis request forms

e Reagents for sample preservation, if sample containers not pre-preserved by the laboratory

e Appropriate sampling equipment (e.g., hand auger, stainless steel spoon, stainless steel spatula,
stainless steel or Pyrex bowl)

e FID or PID (e.g., OVM), if warranted

¢ Folding ruler

e Field table

e Tin foil

e Ball jars with lids

¢ Field log book

e Indelible ink marker
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e Surface soil/sediment sampling record forms (Appendix C)

e Laboratory sample containers

e Sample coolers

e Ice or ice packs

e Sampling Records, Chain-of-Custody forms and sample bottle labels

e (Clean plastic sheeting and 55-gallon drum for soil

e Pocket calculator, wristwatch/time

e Paper towels and trash bags

e Decontamination supplies and reagents: Alconox (or equivalent), gloves (latex, nitrile, or scrub brushes
equivalent), brushes, and

e Health and safety equipment as described in the site-specific Health and Safety Plan
16.4.3.2  Field Procedures

Surface soil and dry sediment samples will be collected from 0 to 2 inches unless an alternate depth is
specified in the SS-WP. 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-WP. 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.

5. Place the sample into a decontaminated bowl (stainless steel or Pyrex). After the soil to be sampled
has been placed in the bowl, as much organic matter (roots, leaves, worms, etc.) as possible shall be

removed from the bowl.

6. Once enough sample has been collected, homogenize the sample thoroughly, using at a minimum
the quartering method described in Section 16.4.2.2. When the sample has been completely mixed,
fill the sample containers in reverse order according to volatility. Care will be taken to ensure that
the soil placed in the bowl is not agitated extensively during this process if volatile organic analysis
samples are necessary. If VOA samples are necessary, they shall be collected first. All VOA sample
bottles will be completely filled, leaving no void space. Following the collection of any VOA samples,
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the remaining soil shall be homogenized by mixing, and the rest of the necessary samples will be

collected.

7. After the sample bottles are filled, the caps will be placed on the bottles. The collected samples will
be stored in a chilled cooler until they can be sent to the laboratory for analysis. The samples will be

packaged for shipment as specified in Section 5.3.
8. QA/QC samples will be collected as specified in SS-WP.

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

Sampling information shall be recorded on the Sampling Report form for soil (Appendix C). This sheet
includes information such as the sample location, number, depth, time, description, and QA/QC sample

names.
16.4.4  Surface Water Sampling

This section provides the procedures for collecting surface water samples. 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. If target analytes in
surface water include metals, it is recommended that surface water samples be analyzed for hardness.
SOPs for filtering water samples are presented in Section 16.4.12.

16.4.4.1 Equipment

e Site maps indicating the locations of samples, sample analysis request forms

e Specialized Sampling Devices (used in atypical situations): boat for sampling ponds, lakes, and rivers,
if warranted

e Reagents for sample preservation, if sample containers not pre-preserved by the laboratory

e Sample bottles and sample labels

e FID or PID (e.g., OVM), if warranted

o  QA/QC: Trip blanks and extra sample sets for collection of field blanks, duplicates

o MS/MSDs, MRD duplicates, and any other QA/QC samples

e Coolers packed with enough ice and/or cold packs to maintain sample preservation

e Sample Record forms and Chain-of-Custody forms

o Field log book, surface water sampling record form (Appendix C)

e Indelible ink markers, pens

e  Pocket calculator, wristwatch/time
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e  Marker flags or stakes

e Paper towels and trash bags

e C(Clean plastic sheeting and 5-gallon buckets

e PPE: vinyl, neoprene, and/or nitrile gloves, Tyvek, Hip waders and/or waterproof boots, Level C
equipment if necessary

e Deionized/Distilled water, paper towels, and trash bags

e Folding ruler

e Decontamination supplies and reagents: Alconox (or equivalent), gloves (latex, nitrile, or scrub brushes
equivalent), brushes

e Field instrumentation for on-site measurements (e.g., pH, conductivity, dissolved oxygen, oxidation
reduction potential, turbidity meters, volatile organic compound monitor), and

e Health and safety equipment as described in the site-specific Health and Safety Plan
16.4.4.2 Field Procedures

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. Time for surface water and sediment sampling will be specified in the SS-WP. Usually the
sampling will occur during high flow conditions (i.e., after a rain event) to assure sufficient water supply
and to sample site stormwater runoff. 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:

1. Prior to sampling at any surface water/sediment location, the direction of actual surface water flow
directions shall be noted and recorded on a site map. The flow direction shall also be compared to the
flow directions expected at the site to ensure that the samples planned for the downstream direction are
truly at a downstream location.

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

3. Before the surface water samples are collected at each location, measurements of temperature, pH,
specific conductance, turbidity, and oxidation-reduction potential (ORP) shall be taken by direct
immersion of instrument probes into the water body. If direct measurement is not possible, these
measurements shall be taken from water collected and placed in a field container. If this procedure is
followed, the water used to analyze field parameters shall not be used as the sample water; another
sample will be collected.
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4.

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.

Allow sample bottle to fill and use bottle cap if necessary to fill the bottle completely. If samples
cannot be collected directly into the sample bottle, a decontaminated sample collection device made
of glass, stainless steel, or Teflon” (e.g., a bailer) may be used.

After the sample bottle is filled, the cap will be placed on the bottle and the samples will be packed
in an ice-filled cooler immediately after sampling. The samples will be packaged for shipment as
specified in Section 5.3.

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

Sampling Record for Surface Water (Appendix C).
QA/QC samples will be collected as specified in SS-WP.

If filtered samples are required, a Grundfos 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 bottle. 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-WP.

16.45  Wet Sediment Sampling

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.

Unless specified in the SS-WP, sediment sample shall be collected within 6 inches into the sediments. The

Sampling Record form for surface water (Appendix C) can be used to record all pertinent information. The

description will be recorded according to the procedures outlined in Section 16.3.1. The addition of

organic matter into the sediment samples should be avoided.

16.45.1  Equipment

Site maps indicating the locations of samples, sample analysis request forms
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e  Specialized Sampling Devices (used in atypical situations): boat for sampling ponds, lakes, and rivers,
if warranted, Stainless steel pitcher (clamped to a telescoping aluminum pole when necessary),
Sediment dredge, such as a Ponar sampler, for deep sediment samples, Decontaminated stainless steel
bowls and spoons

e Reagents for sample preservation, if sample containers not pre-preserved by the laboratory

e Sample bottles and sample labels

e FID or PID (e.g., OVM), if warranted

e QA/QC: Trip blanks and extra sample sets for collection of field blanks, duplicates

e  MS/MSDs, MRD duplicates, and any other QA/QC samples

e Coolers packed with enough ice and/or cold packs to maintain sample preservation

e Sample Record forms and Chain-of-Custody forms

o Field log book, surface water sampling record form (Appendix C)

e Indelible ink markers, pens

e Pocket calculator, wristwatch/time

e  Marker flags or stakes

e Paper towels and trash bags

e C(Clean plastic sheeting and 5-gallon buckets

e PPE: vinyl, neoprene, and/or nitrile gloves, Tyvek, Hip waders and/or waterproof boots, Level C
equipment if necessary

e Deionized/Distilled water, paper towels, and trash bags

¢ Folding ruler

e Decontamination supplies and reagents: Alconox (or equivalent), gloves (latex, nitrile, or scrub brushes

equivalent), brushes

o Field instrumentation for on-site measurements (e.g., pH, conductivity, dissolved oxygen, oxidation
reduction potential, turbidity meters, volatile organic compound monitor), and

e Health and safety equipment as described in the site-specific Health and Safety Plan

16.4.5.2  Field Procedures

The process for collecting sediment samples is as follows:

1. 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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3. 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.

4. 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. If
volatile organic analysis samples are required at the site, these shall be collected first, prior to any
mixing of the sediment. The rest of the samples will be collected after the remaining sediments in the
bowl have been stirred for homogenization purposes.

5. After the sample bottle is filled, the cap will be placed on the bottle and the sediment samples will
be stored in an ice-filled cooler immediately after sampling is complete. The samples will be
packaged for shipment as specified in Section 5.3.

6. QA/QC samples will be collected as specified in the SS-WP.
16.4.6  Soil Gas Sampling

This section presents the general information on soil gas sampling. If soil gas sampling is warranted for
specific site, detailed SOPs will be presented in the SS-WP.

Soil gas may be sampled using commercially available soil gas sampling probes, a gas tight syringe or
bulb, a SUMMAY® canister, sorbent tubes, or a Tedlar® bag.

When soil gas samples are collected using commercially available soil gas sampling probes, the probes
are connected to a steel drive shaft used to push the probe to the desired sampling depth. The sampling
container shall be a glass or metal bulb equipped with an entrance and exit spigot. The Tygon® or
Teflon® tubing (as specified in the SS-WP) from the sampling probe shall be attached to the entrance
spigot, and a second length of tubing shall run from the exit spigot of the bulb to a portable vacuum
pump. At each sample location, the sampling probes shall be driven to a previously determined depth
of between 5 to 10 feet below ground surface. When the probe is at the desired depth, the steel drive
shaft shall be pulled back slightly, exposing the gas intakes on the sample probe. The vacuum pump
shall then be switched on, drawing the gas contained in the interstitial spaces of the soil through the
probe, tubing, and sample container. The purge volume should be equal to the sum of the volumes of
the tubing and the space below the drive rod when the rod is pulled up. For example, with 10 feet of
1/8-inch tubing and a 1-inch space below the drive rod, approximately 42 mL would need to be purged.
This can easily be done with a 60 mL syringe and a stainless steel three-way valve. After the
appropriate purge volume of gas have been drawn, the Tygon® or Teflon® tubing shall be clamped shut
on the downstream side of the bulb (toward the pump) and then the upstream side of the bulb. The
vacuum pump shall then be switched off. The volume of 2 liters shall ensure that the gas in the glass
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bulb originated from the soil interstitial space, rather than the tubing, so long as a reasonably short
tubing length is used. Following sample collection, the sample container shall be labeled and the
sample number recorded in the field log book along with the following information: soil gas sample or
probe depth, apparent moisture content (dry, moist, saturated) of the sampled zone, if available, soil gas
purge rate, sampling duration, sampling system leak rate, and pump vacuum, description of sample
containers, location of sample analysis, location and grid layout of sampling stations.

Gas tight syringe or bulb samples are collected for on-site laboratory analyses. To collect a syringe
sample, a fitting with a Teflon® septum shall be installed in the sampling line ahead of the purge pump.
After purging the required volume, samples are collected. Bulb samples are collected using a manifold
configuration.

SUMMA® Canister samples are collected for off-site laboratory analyses. A fitting for attaching the
canister shall be installed in the sampling line ahead of the purge pump. Prior to sampling, the initial
canister vacuum is measured, the canister is attached to the sample line, and the probe, etc. is purged.
The canister sample is then collected.

Sorbent tubes may be used to collect samples for real-time field analysis (i.e., colorimetric tubes such as
Draeger tubes) or for off-site laboratory analyses. The well or probe is purged, the sorbent tube is
installed in the sampling line, and the required volume of soil gas is drawn through the tube.
Colorimetric tubes are read directly, while sorbent tubes are capped and stored on ice (dry ice may be
required) until being shipped to the laboratory.

Tedlar® bag samples can be collected for field analysis using real-time instruments or for off-site
laboratory analysis. An oiless diaphragm pump is attached to the sampling line and a Tedlar® bag is
attached to the pump exhaust. Samples shall be kept out of direct light and analyzed within 24 hours of
collection to minimize the potential for loss, reaction, or degradation of VOCs. If Tedlar® bags are
used, a blank bag sample should also be collected for each lot of bags used. The blank bag sample
should be filled with pure nitrogen and submitted as a field blank. Cautions should be exercised when
using Tedlar® bags as they can contain trace amounts of compounds, particularly petroleum

hydrocarbons.

No matter what methods will be used to collect soil gas samples, cautions need to be exercised to
prevent ambient air intrusion into the sample. Different measures shall be taken based on the specific
project objective. All samples for inclusion in a risk assessment should include the following steps to
prevent ambient air intrusion:

e Packing a hydrated bentonite seal around the probe at the ground surface;
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Conducting a leak test to make sure there are no leaks in the sampling train. Use a syringe to pull a

vacuum prior to pulling up on the drive rod. If the vacuum is present, there are no leaks;

Limiting the purge and sampling rate to no more than 200 mL per minute. In addition to increasing
the chance for ambient air infiltration, higher rates can cause biased high concentrations by
“stripping” contaminants adsorbed to soil particles. It is recommended that all purging (and
sampling for Tedlar Bags) be done with a syringe to minimize the purge rate. The sampling rate
should be similar to the purge rate. Flow regulators may be required to limit the sampling rate of

summa canisters;

It is recommended that a tracer compound be used to test for ambient air intrusion. The draft New
York State Department of Health guidance (Guidance for Evaluating Soil Vapor Intrusion in the
State of New York, Public Comment Draft, February 2005), recommends using a gas, such as
helium or butane as a tracer. Another easier method is to use rubbing alcohol (2-propanol). Paper
towels can be soaked with 2-propanol and place around the base of the drive rod, around the tubing
where it exits the drive rod, and at any other connections or fittings. The 2-propanol will volatilize
and will be detected in the sample at a high concentration if ambient air infiltration is significant.

In addition to the information listed in Section 16.6, the following information shall be recorded. If

only qualitative data are required, only items 1 and 6 are needed: (1) soil gas sample or probe depth, (2)

apparent moisture content (dry, moist, saturated) of the sampled zone, (3) soil gas purge rate, sampling

duration, sampling system leak rate, and pump vacuum, (4) description of sample containers (if any),

(5) location of sample analysis, (6) location and grid layout of sampling stations, (7) instrument

calibration.

16.4.7  Composite Sampling

Occasionally, samples will be composited prior to chemical or physical characterization. Composites

will be collected in the following steps:

Discrete subsamples of equivalent size (weight, volume) will be collected from each of the selected
locations and combined in a common receptacle;

All necessary sample preparative operations (e.g., sample filtration, sleeve screening) will be

performed on the subsamples in the receptacle;
The material remaining after preparation will then be fully homogenized, generally by mixing;

Any necessary preservatives will be added;
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o The required samples will be collected and placed into clean sample bottles and packaged for
shipment;

e Samples collected for certain types of analyses (volatile organic compounds and sulfides) WILL
NOT be composited unless compositing is specifically requested by a regulatory agency.

16.4.8  Confirmatory Sampling

Confirmatory soil sampling will be conducted at each site where excavations or removal of piles or
berm structures are performed. The goal of the confirmatory sampling is to provide data that verifies
that the identified contamination has been removed, and that concentrations of contaminants remaining
at the subject site comply with documented cleanup objectives established by the Army. If the results
obtained from the analysis of confirmatory soil samples verify that the Army’s cleanup objectives have
been obtained, no further excavation will be conducted at the subject site. If the analytical results for
the confirmatory samples do not verify that the Army’s cleanup objectives have been obtained, further
excavation will be conducted until such verification is provided.

16.4.8.1  Equipment

e Field Book and Project Plans

e Sample Labels

e Shipping Labels

e Sample Records

e Shipping Forms

e Chain-of-Custody Forms

e Camera

e Photo-ionization Detector

e Personal Protective Equipment in accordance with the Health and Safety Plan
e Marker stakes, flagging and paint

e Tape Measures

e Decontamination Supplies

e Inert (e.g., stainless steel or Teflon®) sampling equipment
e Hand Auger

e Mixing Bowls

e Pre-cleaned Sample Bottles

e Plastic Sheeting

e Shipping Tape

e Ice Chests and Ice (for sample transport)
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16.4.8.2  Number, Frequency, and Location of Confirmatory Sampling

Number, frequency, and location of confirmatory samples will be specified in the SS-WP. This section
provides some general requirement for confirmatory sampling.

Confirmatory soil samples will be collected from the base and sidewalls of each excavation, except in
the circumstance where the depth of the excavation measures 12 inches or less. In situations where the
sidewalls of an excavation are 12 inches or less in depth, sidewall samples will not be collected, but will
be replaced by confirmatory samples that are collected outside the perimeter of the excavation.
Confirmatory samples will also be collected from locations beneath and around every aboveground soil

pile or berm structure that is removed.

At least one discrete sample will be collected from each face of an open excavation that is 12 inches in
depth or greater. Thus, a minimum of five confirmatory samples (i.e., one base, and four sidewall
samples) will be collected at each excavation. Additional confirmatory samples will be collected at a
rate of one per every 2,500 square feet of surface area, or fraction thereof, found on an exposed
excavation face.

For excavations where the depth of the excavation is less than or equal to one foot below grade,
confirmatory samples will be collected from the perimeter of the excavation at a rate of no less than one
sample per every 100 linear feet of length on each edge of the excavation. A minimum of one sample
will be collected along each edge of the excavation. Additionally, at least one sample will be collected
from the base of the excavation, and additional samples will be collected from the base of the
excavation at a rate of one per every additional 2,500 square feet or less of surface area.

For aboveground soil piles or berm structures that are removed, at least one sample will be collected
from a point that is directly beneath each pile or berm structure, and from at least four other locations
(e.g., major compass point locations) that are located around the perimeter of the pile or berm.
Additional samples from beneath the pile will be collected at a rate of not less that one per every 2,500
square feet or less of surface area underlying the pile or berm, and at a rate of at least one per every 100

linear feet of the piles or berms perimeter.

Locations of confirmatory sampling will be biased towards areas that are most likely to be
contaminated. Visual and olfactory sensing and use of portable field monitoring devices (e.g., photo-
ionization detectors) should be used, within the bounds of the site-specific health and safety plan and

good operating procedures, to assist in the selection of confirmatory sampling locations.

Additional confirmatory samples should be collected an analyzed, as may be needed, based on results
of field screening and observations, or based on professional judgment.
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16.4.8.3 Field Procedures

1. Once the excavation is complete, a drawing of the completed excavation will be prepared and
necessary measurements shall be recorded in the field notes. Specific measurements collected will
include the length, width, and depth (if subsurface excavation) of the excavation. The depth of the
excavation will be reported at each corner, and at intermediate locations that are no further than 100
feet apart. These measurements will be used to document that sufficient samples have been
collected from the excavation to reasonably assess whether residual contamination remains in the
area of the excavation.

2. Once the drawing of the excavation is prepared, all proposed sampling locations will be marked and
labeled and information describing the location of each proposed sampling location will be
transcribed into the field notes and onto site maps. Each sampling location must be uniquely
identified with a sample location.

3. Confirmatory samples will be collected from a depth of not less than one-inch below the
excavation’s surface and not more than six inches below the excavation‘s surface. The one-inch
minimum is recommended to ensure that soils exposed directly to the atmosphere, which could
result in the off-gassing of volatile organic or inorganic (e.g., sulfide or cyanide) compounds and a
decreased level of volatile content over time, are not collected and used for the volatile compound
analyses. The depth from which confirmatory samples are obtained will be recorded in the field
notes at the time of collection.

4. At the time of their collection, confirmatory soil samples will be visually described for:
a. Soil type,
b. Color,
c. Moisture content,
d. Texture,
e. Grain size and shape,
f. Consistency,
g. Visible evidence of staining or discoloration, and

h. Any other observations (e.g., odors).
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5. All data collected at the time of sample collection will be transcribed into the field records. The
identity of the sampler, the date and time of sample collection, the location of the sample collection
(i.e., location id), the identity of the sample (i.e., sample number), a description of the sampling
method (e.g., auger, trowel, spade, homogenized, etc.) used, the number of sample containers
collected, and the intended analysis that will be completed will be recorded.

6. All sampling will be completed using decontaminated, inert (e.g., stainless steel, Teflon®, etc.)
sampling equipment. Selected sampling equipment may be used for all collection activities
conducted at one location (e.g., the sample and its duplicate for all required analyses) during one
contiguous time period; however, once the equipment has been used at one location, it can not be
used at another location until it has been thoroughly decontaminated per prescribed procedures.

7. Samples collected for volatile compound analyses (e.g., volatile organic compounds or cyanide)
will be collected first and will be transferred directly from the ground to the appropriate sample
container (e.g., EnCore™). Samples for volatile compound analyses will not be homogenized.
Samples collected for non-volatile analyses (e.g., semivolatile organic compounds, pesticides,
metals, nitrate, total organic carbon (TOC), total petroleum hydrocarbon (TPH)) should be collected
and transferred to an inert mixing bowl and homogenized prior to being placed into their final

sample bottles.

8. A recommended order for sample collection is provided below:
Collected without homogenization
Volatile Organic Compound

Volatile Inorganic Compounds (cyanide, sulfide, nitrite, etc.)

Collected, homogenized, and split into required bottles
Semivolatile Organic Compounds

Pesticides/PCBs

Herbicides

Explosives

Total Petroleum Hydrocarbons
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Total Organic Carbon

Metals

Anionic Species (Chloride, Sulfate, Nitrate, etc.)
16.4.9 Air Sampling

This section presents methods of collecting air samples for metal analysis and SVOC analysis. All other

air sampling programs, if warranted for specific site, shall be specified with detailed SOPs in the SS-WP.
Metals

This section covers three methods to collect air samples for metals - one for gaseous phase mercury, one
for lead in airborne particulate, and the third for all other target metals in airborne particulate. All other
analyses, if warranted, will be presented in the SS-WP.

Air samples for gaseous phase mercury will be obtained using NIOSH Method 6009, which employs the
use of a personal sampling pump to draw sample air through a glass sorbent tube. Sample air is drawn
through the tube at a constant known flow rate between 0.15 to 0.25 liters per minute for a total sample
size between 2 and 100 liters. The exposed tubes were then sealed and sent to an environmental analytical

laboratory for mercury analysis. A copy of the method is attached in Appendix F.

Air samples for airborne particulate phase lead will be collected using NIOSH Method 7082, which
employs the use of a personal sampling pump to draw sample air through a cellulose easter filter (0.8um).
Sample air is drawn through the filter at a constant known flow rate between 1 and 4 L/min for up to 8
hours for a total sample size of 2000 to 1500 liters for time-weighted average measurements. The
exposed filter were then sealed and sent to an environmental analytical laboratory for analysis for lead. A
copy of the method is attached in Appendix F.

Air samples for all other target metals will be obtained by the USEPA reference method for determination
of the particulate matter less than 10um aerodynamic diameter (PM,,) concentrations in air, as published
in 67 Fed. Reg.,15566, April 2, 2002. This standard high-volume particulate sampling method RFPS—
0202141, titled “‘Tisch Environmental Model TE-6070 PM10 High-Volume Air Sampler,”’ consists of
a TE-6070 PM10 size selective inlet, 8” x 10" filter holder, aluminum outdoor shelter, mass flow
controller or volumetric flow controller with brush or brushless motor, seven day mechanical off/on-
elapsed timer or 11 day digital off/on-elapsed timer, and any of the high volume sampler variants
identified as TE— 6070-BL, TE-6070D, TE-6070D-BL, TE—- 6070V, TE-6070V-BL, TE-6070-DV,
or TE- 6070DV-BL, with or without the optional stainless steel filter media holder/filter cartridge or
continuous flow/pressure recorder. An operations manual is attached in Appendix G. Metal
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concentrations in air can be derived by multiplying metal concentration in PM;, and PM;, concentration

in air with appropriate unit conversion.

Semivolatile Organic Compounds

Air samples for SVOCs will be obtained by using Method TO-13 (USEPA, 1999), which utilizes a
modified high-volume sampler in conjunction with a particulate filter and a combination of XAD-2 resin
and polyurethane foam (PUF) adsorbent in a glass cartridge. The low level of SVOCs in the air requires
the use of a relatively high-volume sampling technique to acquire sufficient sample for analysis.

The sample collection media for SVOCs consisted of a filter (for particulate phase SVOCs) followed by an
adsorbent glass cartridge filled with PUF/XAD/PUF (for gaseous phase SVOCs).

16.4.10 Wipe Sampling

This section presents protocols for wipe sampling that may be necessary within buildings. The wipe
sampling SOP developed by Parsons team can be used to collect wall, roof, and other surface samples.
Wipe sampling is only addressed by USEPA in SW-846 in the context of laboratory safety concerns
relative to dioxins and furans, and a very limited discussion of wipe sampling techniques appears in
Appendix A to Method 8290A. It should be noted that it is very difficult to interpret the wipe sampling
results. The analysis of the wipe sample yields the mass of the analyte(s); there is no straightforward
way to convert that mass into a concentration per unit area, nor any good way to compare results from
different wipes. Therefore, data users should exercise caution in interpreting the results of wipe
samples.

16.4.10.1 Equipment

o Field Book and Project Plans

o Sample Labels

e Shipping Labels

e Sample Records

e Shipping Forms

e Chain-of-Custody Forms

e Camera

o Indelible ink markers, pens

e Personal Protective Equipment in accordance with the Health and Safety Plan
e  Marker stakes, flagging and paint, yellow ribbon
e Tape Measures

e Decontamination Supplies, Alconox (or equivalent), brushes
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Gloves (latex, nitrile, or scrub brushes equivalent),

3-inch by 3-inch cotton gauze pads presoaked with appropriate solvent (as specified in the SS-WP)
Decontaminated pair of tweezers or forceps

Decontaminated wipe template

Pre-cleaned sample bottles (Teflon®, stainless steel, or glass)

Plastic sheeting and paper towels

Shipping tape and clear tape

Trash bag, storage container for contaminated sampling equipment

Ice Chests and Ice (for sample transport)

16.4.10.2 Field Procedures

—

Assemble all equipment necessary for wipe sample collection prior to leaving the office.

Identify and mark exclusion zone with yellow ribbon to keep unauthorized personnel from entering
the area where the work will be performed.

Identify and mark an external limited access zone where sampling equipment can be placed, once it
has been used, pending decontamination and recycle. If field decontamination of sampling
equipment is a planned event, necessary decontamination reagents and supplies should be placed in
this area prior to sample collection. If field decontamination is not planned, used sampling
equipment should be placed into a polyethylene bag and a transport container after it is used.

Identify and record specific descriptive details for one or more locations that will be used as
reference points for positioning all wipe samples. Photograph each reference point, and record
sufficient pertinent information within field sampling documentation that will allow future
reviewers to recreate the sampling event.

Locate the approximate area of the proposed sampling points using a tape measure and facility map.
Mask off an area that is larger than the proposed sampling area (10 centimeters (cm) by 10 cm —
100 cm?) and annotate the sample site identification on a piece of tape that is placed outside of the
area to be sampled. Photograph each sampling location and the overall sampling grid and record
details of the site within the field documentation.

Don protective gloves and prepare needed 3-inch by 3-inch cotton gauze pads. The gauze pad
should only be touched using a decontaminated pair of tweezers or forceps. Do not touch the gauze
with bare or gloved hands as dirt and oils from your skin or the surface of the gloves may
contaminate the samples. Similarly, do not let the gauze pad touch any surfaces that may be
contaminated. Place the gauze pad in a clean, resealable sample vial. The sample vial should be
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10.

11.

12.

13.

14.

constructed of inert materials (i.e., Teflon®, stainless steel, or glass) and contain no materials (e.g.,
waxed sealing lids) that could contaminate the sample.

Soak each needed 3-inch by 3-inch cotton gauze pads with 15 to 20 milliliters each of an
appropriate solvent (as designated in the SS-WP). Reseal the sample vial and place in a secure

stand or container pending use.

Assemble all equipment needed for the collection of a wipe sample at one location and move it to
the first sampling location.

Don a new pair of disposable gloves. Use a respirator equipped with an organic vapor cartridge if
the sample collection and preparation will be completed in an area that is not well ventilated.

Inspect the area to be wiped and select a location where the wipe template will be placed. Place
and tape an inert, decontaminated, wipe template over the selected sampling site. The tape must be
kept exterior to the surface that will be wiped. Adhesive from the tape should not contact the
surface within the wiping area as it may contaminate the sample. Do not touch the surface to be
wiped with gloved hands. Tape and gloving materials can be a significant source of organic
compounds such as phthalates which will contaminate the samples.

Open the sealed sample vial containing the pre-soaked gauze pad, and remove the pad using a
decontaminated pair of forceps. All subsequent wiping motions should be done in a manner that
ensures that all chemical materials recovered from the surface are concentrated on one side of the

gauze.

Collect the sample by applying uniform pressure to the wipe pad as it is drawn with straight, even
strokes, over the area to be wiped. Successive strokes used should overlap slightly to ensure that
the entire are is wiped. The first sequence of strokes should be conducted from left to right, moving

from the top of the sampling square to the bottom of the sampling square.

Once the first sequence of wiping repetitions is completed, the entire square must be wiped a
second time with the same pad in a direction that is perpendicular to the first wiping pattern.
Therefore, start at the upper left hand corner of the sampling square and wipe moving towards the
right. Start each subsequent pass at the left side of the sampling template at a location below but
overlapping the previous pass and move successively to the right and down until the entire square is
wiped a second time.

Let the gauze air dry.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Fold the dry gauze so the sampling side is inwards and place it in the pre-cleaned sample vial using
the forceps. Again, gloved hands and tape should not be allowed to contact the gauze as they will

contaminate the sample.

Inspect the area just wiped. If the surface still appears to contain residue, use additional pre-soaked
gauze pads to complete additional repetitions of steps 11 through 15, above. Each selected surface
must be wiped until no residue is observed to remain at the site. Each successive gauze pad should
be used for only one vertical and horizontal wiping sequence as is described above. Place all
additional gauze pads used at one sampling location in the same initial sampling vial.

Cap the sample vial containing the used gauze pads.

Label the sample vial with a unique sample code, information on the sampling site, the date/time of

collection and the personnel responsible for the sample collection.

Place the sample vial in an ice chest that is packed with ice. A sample temperature of 4°C £+ 2°C

must be achieved and maintained during storage.

Remove the template and the tape from the surface and remove all tape. Place tape in a trash bag
that will subsequently be designated for appropriate disposal. Place all used sampling equipment in
a container that will be used to transport it to the point of decontamination.

Remove and discard gloves in the trash bag.
Label the sample vial and document the sample collection process in the field book.

Decontaminate all sampling equipment before reuse at another site. All sampling equipment should
be decontaminated using pesticide grade hexane. Let equipment air dry and wrap securely in clean

aluminum foil pending use at another site.

Complete chain-of-custody forms and pack samples for shipment to the laboratory. The samples

should be pack on ice and maintained at 4°C £ 2°C until delivered to the laboratory.

16.4.10.3 Quality Assurance and Quality Control Samples

Field/Ambient Blank — Prepare gauze with solvent as described in procedure above, but do not use to

wipe a surface. Allow to air dry, fold, and place in sample vial. Label, record collection details in field

book and enter on chain of custody. Ship to laboratory for analysis.

Duplicate — Wipe two adjacent areas at the same sampling location following procedures defined

above. Separate equipment must be used. The sample and duplicate pair should be collected from
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areas that appear to be identical. During sample collection operations, ensure that the sampling
activities completed for the first sample do not contaminate the area designated for the collection of the

duplicate. Ensure that tape and discarded materials do not impact the adjacent sites.

Trip Blank — To be collected for all media. Trip blank to be supplied by the analytical laboratory and
be shipped to and returned to the laboratory with the sampling equipment.

One sample duplicate and a field blank must be collected for each SDG of 20 field samples or less. A
trip blank should accompany each shipment of field samples sent to the laboratory. All sampling
equipment and samples should be stored and packaged in an equivalent manner during their time in the
field.

16.4.10.4 RINSATE SAMPLE COLLECTION PROTOCOL

This procedure is to be used to obtain representative samples for analysis from concrete floors,
secondary containment areas and sumps, including surfaces that have been coated, to establish whether
or not there is any contamination on the concrete surfaces. This procedure is to be performed after the
surfaces have been cleaned and decontaminated, usually pursuant to the approved Closure Plan'. This

procedure may also be suitable for use on other surfaces on a case-by-case basis.

1. Create an exclusion zone with colored (e.g., yellow) ribbon to keep extraneous personnel from

entering area.

2. Sketch the area to be sampled. Sketches should include locations of building columns, walls, fixed
equipment, and the proposed rinsate sampling locations themselves (to accurately locate the rinsate
sampling points within the buildings) for Department concurrence. The sample locations must be
chosen to include any areas of staining, discoloration or other evidence of spills. The sample
locations will be approved by a NYSDEC staff person usually onsite on the day of sampling (unless
NYSDEC chooses not to be present or states that such approval is not needed). Each sample
location should be approximately 2500cm® (say 50cm by 50cm) or 400in” (say 20in by 20 in), but
size may be adjusted to the extent necessary to accommodate field conditions with NYSDEC
approval.

3. Assemble and clean all equipment necessary for sample collection. Equipment needs to be cleaned,
if not already pre-cleaned by the laboratory.

" A detailed washing and rinsing (i.e., decontamination) procedure, as approved by the regulators, will be
followed based upon the selected technology. USEPA (1985) Guide for Decontaminating Buildings, Structures,
and Equipment at Superfund Sites or its most recent update can be used to develop such technology.
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4.

10.

11.

12.

Create a temporary containment area on the storage zone floor using an inert, clean or cleaned,
flexible boom (e.g., water filled polyethylene tube, nonabsorbent spill containment berm), if
necessary. If the floor is relatively level and water will puddle without flowing out of the sample

location, a boom may not be not necessary.

Label the sample containers with a unique sample code, information on the site, sample locations
and the date and time samples were collected. Affix appropriate labels for test parameters on the
sample containers. Put on a new pair of disposable nitrile gloves.

De-ionized water is to be used for this protocol. The de-ionized water may be provided by the
laboratory. For each sampling location, start with two liters or 2 quarts of de-ionized water to
allow for the collection of a sufficient sample size for all of parameters to be tested for, as specified
by the laboratory, including QC samples. If necessary, additional de-ionized water may be used,
but no more than the minimum amount needed to provide a sufficient sample size. Record the
temperature of the room and of the de-ionized water. At each sampling location, slowly pour the
de-ionized water onto the surface to be sampled. A clean/cleaned wash bottle may be utilized to
cover the area uniformly with the de-ionized water. If the individual area is sloped, start pouring at

the highest elevation. Record the volume of de-ionized water used for each sample location.
Allow de-ionized water to collect and remain in the sample location for 10 minutes.

For each sampling location, collect the number and type of samples as specified in the closure plan
along with appropriate QA/QC samples. Samples shall be collected using dedicated, sterile glass
pipettes provided by the laboratory. The pipettes will be used to transfer the sample fluids into the
appropriate bottles provided by the laboratory. Volatile sample bottles shall be filled first to
minimize loss of volatiles. Record the volume of water collected for each sample for each sample

location.
Samples must not be composited.

Cap the sample containers and place them in a laboratory cooler with ice to maintain a temperature
of 4°C.

Measure the exact wetted area for each sampling location sampled using a tape measure or other
suitable device. Place all measurements and the sketch of the area in the site field book.
Measurements should include all appropriate or unusual conditions observed while collecting each

sample (i.e., drainage patterns followed, stained areas present, condition of storage zone floor, etc.).

Remove and discard the gloves. Place all disposable gloves into a plastic bag designated for proper
disposal.
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13.

14.

15.

16.

17.

Enter information on procedures followed including details of samples and sampling in the field
book. Photographs of the sample locations, wetted areas, equipment, and actual sampling events
may be taken by the facility or Department staff and a list of the photographs shall be recorded in
the field book.

Fill out chain-of-custody forms. Prepare the samples for storage and shipping in laboratory cooler

with sufficient ice to maintain a temperature of 4 °C. Ship overnight to the laboratory for analysis.
Follow chain-of custody procedures as detailed in the Quality Assurance Program Plan.
Analytical Methods

All of the samples need to be analyzed by a laboratory certified by NYSDOH ELAP for the
parameters of interest. The following preparation and analytical methods may be used.

PARAMETER
TCL Volatiles

TCL Semi- Volatiles
Pesticides

TAL Metals

PREPARATION*
Method 5030
Method 3640
Method 3620

Method 3010/3015/3020
as appropriate

ANALYSIS
Method 8260
Method 8270
Method 8081

Method 6010 and 7000
series as appropriate

* Preparation Methods should be used where appropriate, prior to analysis
Target Detection Limits and QA/QC

The target detection limits for TCL volatiles and TCL semi-volatiles is Sug/L.. The target detection
limits for the metals is as per the table from the NYSDEC ASP.

The quality control results shall be submitted along with the sample results. This QC data shall
include surrogate recoveries, MS/MSD percent recoveries, internal standard area counts and
retention times (as applicable), and blank results for the organics. For the metals, submit CRQL
standard for Atomic Absorption (AA) and ICP, spike sample recovery, duplicates, blanks, ICP
interference check sample, post digestion spike sample recoveries (if applicable), laboratory control
sample results, and ICP serial dilution results. The QC analysis should be performed on site
specific samples. The QA/QC requirements of SW-846 shall be met.

18. Clean closure criteria
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The sample results for the rinsate samples shall be compared to the New York State Water Quality
Standards for Class GA groundwater, 6 NYCRR Part 703.5 which are available at

www.dec.state.ny.us/website/regs/703.htm.

16.4.11 Radiological Surveys

This section presents general information for several common types of radiological surveys that may be
required at SEDA. Surveys may be required during the remedial process to determine that all suspected
radioactive contamination in an area, if present, has been removed, and to assess and minimize worker
exposure if a radiological hazard is present. All field personnel performing radiological surveys should
receive a minimum 1-hour of radiological safety and fundamental training, as well as a minimum of 24
hours of onsite orientation and technique training. This will include a briefing on the potential risks
associated with radiological contaminants. All radiation survey work onsite will be overseen by a
HP/RSO. All work will be conducted in accordance with the Generic Site-Wide Health and Safety Plan
for Seneca Army Depot Activity (Parsons, 2005). Site-specific sampling and measurement plans,
DQOs, and site release criteria will be developed as necessary using the Multi-Agency Radiation
Survey and Site Investigation Manual (MARSSIM; USEPA, USNRC, USDoE, USDoD, 2001),

instrument and survey-specific SOPs, and other applicable federal and state guidance.
16.4.11.1 Gamma Radiation Surveys

Surveys for gamma radiation are commonly performed with sodium iodide (Nal) based scintillation
detectors. General surveys, and surveys for higher energy radionuclides, are performed with detectors
with larger (e.g., 2” by 2”) crystals, while surveys for lower energy gamma radiation and x-rays may be
performed using smaller crystals, such as the crystal in a FIDLER detector. Gamma radiation may be
measured in units of counts per minute (cpm), and in some cases measurements may be correlated with
a soil or volumetric concentration in units of picocuries per gram (pCi/g). In addition, some gamma
instruments report an exposure rate, which can be used to monitor worker exposure.

16.4.11.2 Alpha and Beta Radiation Surveys

A variety of instruments are available to perform surveys for alpha and/or beta radiation, including gas
proportional detectors, plastic scintillators (e.g., phoswich detectors), and Geiger-Mueller (GM)
detectors. Due to the short range of alpha radiation, alpha surveys are typically only performed on flat,
smooth surfaces. Alpha and beta radiation may be measured in units of cpm and converted to a surface
activity concentration of decays per minute per 100 square centimeters (dpm/100cm?).
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16.4.11.3 General Radiation Survey Procedure

The following is a general operating procedure for the use of radiation detection instrumentation for
field surveys. Instrument and survey-specific procedures will be included as necessary for site-specific
SAPs. Site-specific sampling requirements, such as the required number of measurements and
minimum detectable activities, will be determined using MARSSIM and other appropriate guidance.

1. Prior to use, the survey instrument should be calibrated to NIST and other applicable standards by a
qualified vendor or manufacturer. The calibration should account for the specific radionuclides of
concern at the site, and for any unusual field conditions to be encountered. Calibration of

instruments should take place a minimum of once per year.

2. Conduct instrument function checks at a minimum of twice per day — prior to the collection of data,
and after the collection of data. Function checks should also be performed if the instrument is
damaged, anomalous measurements are suspected, or if batteries are changed. The function checks
should include a battery check, a visual inspection for damage, a check of the high voltage setting, a
background measurement, and a source measurement with a check source of appropriate type (e.g.,
Cs-137 for gamma radiation, Th-230 for alpha radiation, or Tc-99 for beta radiation). The
manufacturer’s operating manual for the instrument should be consulted during this process.
Background and source function check measurements will be logged and entered into a control
chart to monitor the performance of the instrument. If the instrument demonstrates repeatable and
unexplainable anomalous function check measurements, it will be removed from service, and data
collected with that instrument will be evaluated to determine its usability.

3. Prior to conducting surveys at the impacted area, an appropriate background or reference area
should be located. Background surveys should include measurements of the different types of
materials expected at the impacted area. An instrument flag value will be developed using the
background data and other appropriate action levels.

4. For background and impacted area surveys, proper scanning techniques should be observed. The
appropriate scanning procedures are dependant on the radionuclides of concern, the instrument
being used, and the desired detection limits. Field scanning techniques for different types of
surveys will be included in SOPs for specific site investigations, personnel will be trained in these
techniques prior to the start of the field surveys. The SOPs and training will include information on
appropriate scanning speed, distance from detector to surface, required use of audio, and other
appropriate topics.

5. Collected data will be evaluated on a daily basis by a health physicist or other qualified individual.
Errors or concerns will be addressed as soon as possible, while still in the field. After the field
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survey is complete, the data will be analyzed in accordance with MARSSIM and other applicable

guidance.

16.4.12 Filtering Groundwater or Surface Water Samples

Filtered groundwater or surface water samples can only be collected after approval from the project

manager. This section provides the procedures for filtering groundwater or surface water samples for

dissolved metal analysis. The procedures were modified from the SOP 2200 series developed by Florida
DEP (2004).

1. Unless specified by the SS-WP, use a 1 micrometer (um) filter.

1.1

1.2

1.3

Use a disposable, high capacity, 1 um in-line filter.

1.1.1  Flush the filter with 30-50 mL of analyte free water or an inert gas (nitrogen) to remove
atmospheric oxygen;

or

1.1.2  Insert the filter on the high pressure side (i.e., on the delivery side) of the pump. Hold
the filter upright with the inlet and outlet vertical. Pump water from the aquifer

through the filter until all atmospheric oxygen has been removed.

Use a variable speed pump that can be fitted with an in-line filter on the outlet end. Peristaltic
pumps, bladder pumps or submersible pumps can be used when water levels are no greater than
20 to 25 feet deep; bladder pumps or submersible pumps must be used when water levels are
greater than 20 to 25 feet deep.

1.2.1 Install new or precleaned silastic tubing in the variable speed peristaltic pump head at

each monitoring well.
1.2.2  Use new or precleaned delivery tubing at each monitoring well.

Collect filtered samples by either of the methods outlined below if the static water level in the
well is too deep for a variable speed peristaltic pump and a variable speed electric submersible
pump or variable speed bladder pump of appropriate configuration is not available. Do not
agitate the sample or expose it to atmospheric oxygen. Do _not pour the sample into any

intermediate vessel for subsequent filtration.
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1.3.1  Collect the sample in a Polyethylene, Teflon® or positive pressure bailer that can be
pressurized. When the bailer has been retrieved, immediately connect the filter and
begin to pressurize the bailer;

or

1.3.2  Collect the sample with a bailer and immediately place the intake tube of the peristaltic
pump into the full bailer and begin pumping the water through the filter as described in
section 1.2 above.

1.4 Do not use the following equipment for filtering groundwater samples for metals:

1.4.1  Any pump and apparatus combination in which the filter is on the vacuum (suction)
side of the pump.

1.4.2  Any type of syringe or barrel filtration apparatus.
1.4.3  Any filter that is not encased in a one-piece, molded unit.
16.4.13 Core Sample Collection

Core samples should be collected following the appropriate SOP to ensure that core samples are
representative of the surfaces that they are intended to characterize. This section presents the SOP for
concrete core sampling. This SOP was revised from an SOP originally established for PCB analysis.
The SOP should be reviewed carefully before being applied for other analysis. Other concrete sampling
methods such as the USEPA Region 1 (1997) Draft SOP for Sampling Concrete in the Field (as
attached in Appendix F) can be selected for specific project if deemed appropriate.

16.4.13.1 Sampling Preparation

Prior to arriving at the site, the designated Field Team Leader is responsible for completing the
following procedures:

1. Obtain proper sampling equipment as listed in Table 26.

2. Obtain a sufficient number of food-grade Ziploc® bags (1-gallon) and appropriate Chain-of-
Custody records, custody seals and other supplies. Verify that the analytical laboratory has been
contacted and is prepared to receive the samples.

3. Review the SS-WP, the appropriate sampling procedures, the Generic Site-Wide Health and Safety
Plan for Seneca Army Depot Activity (Parsons, 2005), and this SAP. Discuss with the Project
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Manager to establish specific sampling requirements. The SS-WP and SAP and associated
appendices must be on-site through task completion for reference by field personnel.

4. Make arrangements with on-site personnel for obtaining site access.
16.4.13.2 Decontamination

Once at the site, the Field Team Leader is responsible for setting up the decontamination area and
decontaminating any non-disposable sampling equipment (i.e., coring bits). The coring bits shall be
thoroughly cleaned before initial sample collection, between collection of each subsequent sample, and

prior to taking the equipment off-site. Decontamination SOP is presented in Section 16.3.11.1.
16.4.13.3 Core Sample Collection

The locations for core sampling shall be clearly marked in the field logbook with the appropriate
sample location code. The following steps will be followed to collect core samples from building wall

surfaces:

1. Evaluate overhead conditions (e.g., window glass, loose timber, bricks, etc.), and inspect walls for
damage, loose debris, or potentially hidden items/conduit prior to coring. Any visual indications of
unsafe or unsuitable conditions shall be handled by relocating the core sampling to a different area
on the wall.

2. Select the area to be sampled.

3. Install a 2-inch diameter core into the surface using a horizontal portable coring drill. Unless
specified by the SS-WP, wall cores will be collected continuously through the full thickness of the
wall.

4. Cool the coring bit during coring procedures using distilled water.

5. Collect the cooling water using a wet vacuum and store the water in a 55-gallon DOT-approved
drum.

6. Record the location of the surface that was cored, the surface type, and the core thickness in the
field log book and on the core sampling record (Appendix C).

7. Place the core(s) into a clean labeled food-grade resealable 1-gallon bag (e.g., Ziploc™).

8. Place the Ziploc® bag with the sample into an empty 1-gallon Ziploc® bag. Place the two Ziploc®
bags with the sample into a third 1-gallon Ziploc® bag so the sample is triple bagged and is ready
for crushing (to be performed by the laboratory).
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9. Place the sample into an ice bath immediately following sample collection until just before sample

shipment.

10. Wear disposable powderless nitrile gloves while handling the sample and change gloves and bags

between samples.

11. Inspect and document the condition of the sample material including photographic and written
records.

12. Pack and ship samples in accordance with the procedures described in Section 16.5.

13. Complete chain-of-custody in accordance with procedures described in Section 16.6.
16.4.13.4 Quality Control Samples

Field quality control samples will include equipment blanks, field replicates (collocated samples), and
matrix spike/matrix spike duplicate samples. Equipment or rinsate blanks will be collected by pouring
deionized water, provided by the laboratory, over sampling equipment (i.e., coring bit) and collecting
the equipment rinse water in appropriate containers with appropriate preservation.

Coded (double-blind) field replicates will be collocated in the field to evaluate core sample collection
procedure precisions. Field replicate samples will be collected by taking a second 2-inch core directly
adjacent to the original sample.

MS/MSD samples will be collected from sample locations that will yield enough core material for the
laboratory to homogenize the entire sample core (i.e., building walls), and remove three aliquots (i.c.,
the sample, the MS, and the MSD) needed to perform the analysis. Samples to be analyzed as
MS/MSDs will be collected following the same procedures outlined above and the sample will be
labeled with the sample name and MS/MSD to indicate the sample as a quality control sample.

The quality control samples will be collected at a frequency consistent with Table 13 or the SS-WP.
16.4.13.5 Sample Analysis

Once the cores are received by the laboratory, the core samples will be prepared in accordance with the
following procedure unless otherwise specified by the SS-WP. Core samples received by the laboratory
will be in triplicate Ziploc® bags. Each triplicate Ziploc® bag with sample will be placed on a hardened
concrete floor for crushing. A 4 1b hammer (or suitable equivalent) will be used to break up the core
while making a reasonable effort to maintain the integrity of the bags. Rebar located within crushed
cores, will be removed by hand when possible. The loose material is transferred to a clean #4 sieve

(4.75 mm). Material passing the sieve will be collected in a certified clean wide mouth jar with a
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Teflon lined closure. The jar will be labeled with the corresponding sample identification and
laboratory number. The material retained on the sieve is returned to the corresponding sample bag for
further size reduction if more sample mass is required. In some instances the sample bags may require
replacement. The process will continue until sufficient sample is obtained to provide for the requested
analyses (a minimum of 30 grams for total polychlorinated biphenyls and polychlorinated
terphenyls and a minimum of 100 grams for TCLP lead). Unused sample volume will be retained for
reanalysis and sample archival.

The 4-pound hammer and #4 sieve will be decontaminated in the laboratory by dusting off both pieces
of equipment and then rinsing them with reagent grade water. The equipment will then be scrubbed
with an Alconox and water solution (or equivalent), followed by a second reagent grade water rinse.
Lastly, the sampling equipment will be baked in an oven at 110°C until dry.

16.4.14 Tank Sample Collection

Preliminary information about the tank's contents and configuration should be reviewed prior to the
sampling operation to ensure the safety of sampling personnel and that the study's objectives can be
achieved. In addition to having discharge valves near the bottom of tanks and bulk storage units, most
tanks have hatches at the top. Sometime it is desirable to collect samples from both the top hatch and
the bottom discharge valve because of the potential for the tank's contents to be stratified. When
sampling from the discharge valve, there is a possibility of a stuck or broken valve which could cause
an uncontrolled release. Field crew should not utilize valves on tanks or bulk storage devices unless
they are operated by the owner or operator of the facility, or a containment plan is in place should the
valve stick or break. If the field crew must sample from a tank discharge valve, the valving
arrangement of the particular tank must be clearly understood to ensure that the compartment(s) of
interest is sampled.

Because of the many different types of designs and materials that may be encountered, only general
sampling procedures that outline sampling a tank from the top hatch are listed below:

1. All relevant information concerning the tank such as the type of tank, the tank capacity, markings,
condition, and suspected contents should be documented in a logbook.

2. The samplers should inspect the ladder, stairs, and catwalk that will be used to access the top hatch to
ensure that they will support the samplers and their equipment.

3. Level B protection is required for collecting tank samples. Before opening, ground each metal tank

using grounding wires, alligator clips, and a grounding rod or metal structure.
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4. Any vents or pressure release valves should be slowly opened to allow the unit to vent to atmospheric
pressure. Depending on the tank contents, air monitoring for explosive/flammable gases and toxic
vapors may be required during the venting with the results recorded in a log book. If dangerous

concentrations of gases evolve from the vent or the pressure is too great, leave the area immediately.

5. Touch tank opening equipment to the bolts in the hatch lid and allow electrical conductive path to
form. Slowly remove bolts and/or hatch with spark resistant tools (brass/beryllium). If a pressure build

up is encountered or detected, cease opening activities and leave the area.

6. Depending on the study objectives and site conditions, conduct characteristic screening (e.g.,
explosive/flammable gases and toxic vapors, pH, halogen, etc.) as desired. Collect a small volume of
sample for flash point testing, if warranted. Note the state, quantity, number of phases, and color of the
tank contents. Record all relevant results, observations, and information in a logbook. Compare the
screening results with any pre-existing data to determine if the tank should be sampled.

7. Select the appropriate sampling equipment based on the state of the material and the type of tank.
Sampling equipment should be constructed of non-reactive materials that will meet the study’s
objective(s).

8. Place oil wipe (as necessary), sampling equipment, and sample containers near tanks(s) to be
sampled.

9. Air monitoring, if warranted, should be continuous during tank sampling.

10. For liquids, slowly lower the bailer, bacon bomb, Dipstick™, COLIWASA, or Teflon® tubing to
the desired sampling depth. (NOTE: In work areas where explosive/flammable atmospheres could
occur, peristaltic pumps powered by 12 V. batteries should not be used.) Close the sampling device or
create a vacuum and slowly remove the sampling device from the tank. Release the sample from the
device into the sample container. Repeat the procedure until a sufficient sample volume is obtained.
Solids/Semi-Solids - Use a push tube, bucket auger, screw auger, Mucksucker™, or if conditions permit
a pneumatic hammer/drill to obtain the sample. Carefully extrude the sample from the sampling device
or use a clean stainless steel spoon to place the sample into containers for analyses.

9. Close the tank when sampling is complete. Segregate contaminated sampling equipment and
investigative derived wastes (IDW) containing incompatible materials as determined by the screening
procedure (Step #6). At a minimum, contaminated equipment should be cleaned with laboratory
detergent and rinsed with tap water prior to returning it from the field. IDW should be managed

according to Section 5.15, and Region 4's Contaminated Media Policy.
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16.5 SAMPLE HANDLING
16.5.1  Sample Volumes, Container Types, and Preservation Requirements

Types of sample containers, sample volumes, and methods of preservation are identified in Tables SA
and 5B. The laboratory will supply sample containers and preservatives in accordance with their own
analytical procedures. A separate container may not be required for each parameter. The laboratory
will add any necessary chemical preservatives prior to shipping the sample containers to the field.

16.5.2  Sample Packaging and Delivery

Samples will be delivered by common carrier to the designated laboratory for analysis daily or every
other day, as required. The field team leader (or designee) will contact the laboratory to inform them of
sample delivery before samples are to be picked up or delivered to the common carrier. The samples
will be delivered in ice chests to the common carrier for overnight delivery. The chain-of-custody
forms will be sealed in a plastic bag and taped to the inside lid of the chest. The chest will be sealed
with custody seals and tamper-resistant tape, and the custody seals will be signed and dated by the

sample custodian.
16.5.3  Sample Identification

Subsurface soil borings will be numbered consecutively beginning with SB-01 (soil borings) or MW-1
(monitoring well borings) or starting with the next consecutive number if existing borings/wells are

present.

e Monitoring wells will be numbered consecutively beginning with MW-1.

o  Test pits (TP) will be numbered consecutively beginning with TP-1

« Each sample will be given a unique alphanumeric identifier in accordance with the following
classification system (such as ALBW-10001, see the table below):

Additional sample identification information or coding maybe found in a SS-WP for a particular site.
Field duplicate samples will be assigned identifiers that do not allow the laboratory to distinguish them
as field duplicates. Each sample container will be labeled prior to packing for shipment. The sample
identifier, site name, date and time of sampling, and analytical parameters will be written on the label in
waterproof ink and recorded in the field book.
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SAMPLE IDENTIFICATION

LL* or NN* LL NNNNN LL
Site Location Activity Description ~ Sample Number QC Identifier
/Sample Type
Site Location: AL — Ash Landfill
25 - SEAD-25
26 — SEAD-26

Activity Description/Sample Type:

Sample Number:

BW - Biowall

MW - Monitoring Well Boring

MW - Monitoring Well

SB - Soil Boring

SW — Surface Water

TP - Test Pit

SD — Sediment

SS - Surface Soil

EX — Confirmatory Soil Sample from Excavation Area
DS — Soil for Disposal Characterization

FM - Fill Material

WW — Excavated Water From Remedial Action

Sample type is designated based on a 5-digit numbering system. Sample numbers
start with the next consecutive number.

00001~00009 - Trip Blanks

00101~00199 - Field or Rinsate Blanks

10000~19999 - Soil Samples

20000~29999 - Groundwater Samples

30000~39999 - Surface Water Samples

40000~49999 - Sediment/Ditch Soil Samples

50000~59999 - Miscellaneous Samples (such as mulch or debris material).

QC Identifier: MS - Matrix Spike
MSD - Matrix Spike Duplicate
* L = Letter
* N = Number
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16.6 SAMPLE CUSTODY

Separate sample custody and documentation procedures will be followed for samples collected for field
and laboratory analyses. Components of sample custody are sample labels and chain-of-custody forms.

For laboratory analysis, chain-of-custody forms will be completed for each shipment of samples to
track the movement of samples and to provide a written record of all persons handling the samples.
The chain-of-custody form will include sample information (sample identification, type, date, and time
of collection), analyses requested, and the signature of each person receiving and relinquishing the
samples.

The "Remarks" column of the chain-of-custody form will be used to record additional information that
may be of use to the laboratory for prescreening the samples. When transferring samples, the
individuals relinquishing and receiving the samples will sign, date, and note the time on the chain-of-
custody form.

The original chain-of-custody form will accompany the samples to the laboratory. The laboratory will
make and maintain a file copy, and the completed original will be returned to the task manager as a part
of the final analytical report. This record serves to document sample custody transfer from the sampler
to the shipper, and to the laboratory. Upon receipt of samples, the laboratory will provide a written
report to the field investigation manager (or designee) summarizing the condition of samples, sample
numbers received and corresponding laboratory numbers, and the estimated date for completion of
laboratory analysis.

Sample custody within the laboratory may require an internal chain-of-custody. The sample custody
documentation shall include the following:

e Name of associate taking custody of the sample from the sample storage area for preparation or
analysis;

e Dates sample removed from and returned to the sample storage area;

o Identification of the tests to be performed on the sample aliquot(s) selected by the associate;

e Sample matrix;

e Laboratory sample numbers; and

e Sample storage location.

Access to the laboratory is restricted to prevent any unauthorized contact with samples, extracts, or
documentation.

After the requested analyses on the samples have been completed, any remaining portions of the

samples shall be stored for the amount of time required by the project and then disposed of by the
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laboratory. The disposal of each sample shall be recorded in the laboratory’s project file or data
management system. Disposal of samples shall occur in accordance with the laboratory procedures after

the required retention period.
16.7 FIELD QUALITY CONTROL SAMPLES
16.7.1  Equipment Blank/Rinsate Blank

An equipment blank, or a rinsate blank, is a sample of ASTM Type II reagent grade water poured into
or over or pumped through the sampling device, collected in a sample container, and transported to the
laboratory for analysis. Equipment blanks are used to assess the effectiveness of equipment
decontamination procedures. The frequency of collection for equipment blanks will be specified in the
SS-WP.  Equipment blanks shall be collected immediately after the equipment has been
decontaminated. The blank shall be analyzed for chemical of potential concern for the environmental
samples collected at the site.

16.7.2  Trip Blank

The trip blank consists of a VOC sample vial filled in the laboratory with ASTM Type Il reagent grade
water, transported to the sampling site, handled like an environmental sample and returned to the
laboratory for analysis. Trip blanks are not opened in the field. Trip blanks are prepared only when
VOC samples are taken and are analyzed only for VOC analytes. Trip blanks are used to assess the
potential introduction of contaminants from sample containers or during the transportation and storage
procedures. One trip blank shall accompany each cooler of samples sent to the laboratory for analysis
of VOCs. In accordance with the USEPA Region 2 (1989) CERCLA Quality Assurance Manual, an
aqueous trip blank is not required when non-aqueous samples are collected.

16.7.3  Field Duplicates

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

Duplicate sample results are used to assess precision of the sample collection process. Precision of soil
samples to be analyzed for VOCs is assessed from collocated samples because the compositing process
required to obtain uniform samples could result in loss of the compounds of interest. It is recommended
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to collect one sample per week or 10% of all field samples per matrix, whichever is greater (USEPA,
2004b).

16.7.4  Field Replicates

A field replicate sample, also called a split, is a single sample divided into two equal parts for analysis.
The sample containers are assigned an identification number in the field such that they cannot be
identified as replicate samples by laboratory personnel performing the analysis. Specific locations are
designated for collection of field replicate samples prior to the beginning of sample collection.
Replicate sample results are used to assess precision. The frequency of collection for field replicates is
specified in Table 7-A through 7-G.

16.7.5  Matrix Spike and Matrix Spike Duplicate

Matrix spike and matrix spike duplicate samples will be collected from areas that are known or
suspected to be contaminated. Additional volume will be required for aqueous samples and soil VOA
samples designed for MS/MSD analyses. The extra volume containers will be marked as the sample
number and the “MS/MSD”.

16.8 FIELD MEASUREMENTS
16.8.1 Parameters

The table below presents a list of all parameters that may be measured during field activities, as well as
the equipment that will be used for the measurements:

The instruction manuals for the Lamotte 202 Turbidity Meter, the MiniRae 2000, the Horiba U-22, and
the Hach® instruments are presented in Appendix G. Any additional equipment needed for a specific
project or task shall be identified in the SS-WP.
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Parameter Equipment
Volatiles MiniRae 2000 (or equivalent)
Water turbidity Lamotte 2020 Turbidity Meter (or similar)

Water dissolved oxygen

Horiba U22 (or equivalent)

Temperature

Horiba U22 (or equivalent)

Specific Conductivity

Horiba U22 (or equivalent)

Oxygen Reduction Potential (ORP)

Horiba U22 (or equivalent)

pH Horiba U22 (or equivalent)

Sulfate/sulfide Hach® DR/850 Portable Colorimeter (or similar)
Nitrite Hach® DR/850 Portable Colorimeter (or similar)
Alkalinity Hach® DR/850 Portable Colorimeter (or similar)
Dissolved CO, Hach® Digital Titrator (or similar)

Nitrogen, Ammonia

Hach® Spectrophotometer (or similar)

Manganese

Hach® DR/4000 1-Inch Cell Adapter (or similar)

Ferrous iron

Hach® AccuVac Ampuls (or similar)

Air particulates

Personal Aerosol Monitor

16.8.2  Equipment Calibration and Quality Control

As required, field analytical equipment shall be calibrated according to the manufacturers’
specifications prior to field use. This applies to equipment used for onsite measurements of DO, pH,
specific conductance, ORP, and other field parameters. Initial and daily calibrations will be recorded in
the field notebook. In addition the reference electrode utilized for ORP and the appropriate conversion
factor will be recorded in the field notebook.

16.8.3  Field Monitoring Measurements

Groundwater level, floating hydrocarbon thickness, groundwater discharge rate, sulfate/sulfide, nitrite,
alkalinity, volatile petroleum hydrocarbon screening, personal aerosol monitoring, pH, conductivity,
temperature, turbidity, dissolved oxygen, dissolved CO,, ferrous iron, manganese, sulfide, ammonia,
and oxygen reduction potential are discussed in this section. The order in which the measurements are
made may be important in some field investigations.

Numerous meters/instruments are commercially available. Some meters are capable of multiple
measurements; therefore, the meters discussed here are not necessarily the only ones available.
However, the setup and use of all instruments should follow a basic format to ensure consistency.
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All equipment should be maintained and operated in accordance with the manufacturer's instructions.
Regardless of the meter used, it should be properly calibrated or verified prior to use. All field meters
with thermistors are verified against a NIST traceable thermometer or equivalent, at least semi-
annually. This includes, but is not limited to, the pH, conductivity, and DO meters. These verification
checks are documented in a logbook to indicate when the next verification check is required. The
turbidimeter is calibrated semi-annually and a record of the calibration is maintained on file. The
turbidimeter should be verified with the Gelex secondary standards before each use. These
verifications should be documented in the inspector’s logbook. Standard methods require that the
conductivity meter’s electrode cell be verified by comparing against a laboratory meter with a platinum-
electrode type conductivity cell. The field team shall perform and document this quality control check
at least annually. A label will be placed on the field instruments to indicate when the next verification

check is required.
16.8.3.1 Groundwater Level Measurements

Water-level measurements shall be taken in all wells and piezometers to determine the elevation of the
water table or piezometric surface at least once within a single 24-hour period. These measurements
shall be taken after all wells and piezometers have been installed and developed and their water levels
have recovered completely. Any conditions (e.g., barometric pressure) that may affect water levels
shall be recorded in the field log. The field log shall also include the previous water level measurement
for each well (to determine if current water level is reasonable).

Water-level measurements shall be taken with electric sounders, air lines, pressure transducers, or
water-level recorders (e.g., Stevens recorder). Devices that may alter sample composition shall not be
used. Pressure gauges, manometers, or equivalent devices shall be used for flowing wells to measure
the elevation of the piezometric surface. All measuring equipment shall be decontaminated according
to the specifications in Section 16.3.11. Ground-water level shall be measured to the nearest 0.01 foot.
(Two or more sequential measurements shall be taken at each location until two measurements agree to
within + or - 0.01 foot.)

Static water levels shall be measured each time a well is sampled, and before any equipment enters the
well. If the casing cap is airtight, allow time prior to measurement for equilibration of pressures after
the cap is removed. Repeat measurements until water level is stabilized.

16.8.3.2  Floating Hydrocarbon Measurements

The thickness of hydrocarbons floating in monitor wells shall be measured with an electronic interface
probe. Hydrocarbon detection paste, or any other method that may affect water chemistry, shall not be
used. When detected, the presence of floating hydrocarbons shall be confirmed by withdrawing a

sample with a clear, bottom-fill Teflon® bailer.
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16.8.3.3  Groundwater Discharge Measurements

Groundwater discharge measurements shall be obtained during monitor well purging and aquifer
testing. Groundwater discharges may be measured with orifice meters, containers of known volume,
in-line meters, flumes, or Weirs, following the guidelines specified in the Water Measurement Manual

(USDol, 2001). Measurement devices shall be calibrated using containers of known volume.
16.8.3.4  Sulfate/Sulfide Measurements

Sulfide concentrations in groundwater cannot be measured using a probe and will be analyzed in the
field via colorimetric analysis with a Hach® DR/850 Portable Colorimeter (or similar) after appropriate
sample preparation. USEPA-approved Hach® Method 8131 (0 to 0.70 mg/L) will be used to analyze
for sulfide. The manual for the colorimeter, including calibration procedures, and the procedures for
Method 8131 are contained in Appendix G.

16.8.3.5 Nitrite Measurements

Nitrite concentrations in groundwater cannot be measured using a probe, so a Hach® DR/850 Portable
Colorimeter (or similar) and Hach® Method 8507 (0 to 0.350 mg/L) will be utilized in the field to
determine these concentrations. The manual for the colorimeter, including calibration procedures, and
the procedures for Method 8507 are contained in Appendix G.

16.8.3.6  Alkalinity Measurements

Alkalinity of the groundwater sample will be measured in the field by via titrimetric analysis using
USEPA-approved Hach® Method 8221 (0 to 5,000 mg/L as calcium carbonate), or equivalent. The
procedures for this method are contained in Appendix G.

16.8.3.7  Portable Photoionization Analyzer

The photoionization analyzer will be a RaeSystems MiniRae 2000 (or equivalent), equipped with a 10.6
eV lamp. The MiniRae is capable of ionizing and detecting compounds with an ionization potential of
less than 10.6 eV. This accounts for up to 73% of the volatile organic compounds on the Target

Compound List.

Calibration must be performed at the beginning and end of each day of use with a standard calibration
gas having an approximate concentration of 100 parts per million of isobutylene. If the unit

experiences abnormal perturbation or erratic readings, additional calibration will be required.
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All calibration data must be recorded in field notebooks and on calibration log sheets to be maintained
on-site.

A battery check must be completed at the beginning and end of each working day.
16.8.3.8  Personal Aerosol Monitor

The operator shall ensure that the instruments respond properly to the substances that they are designed
to monitor. Real time aerosol monitors must be zeroed at the beginning of each sampling period. The
specific instructions for calibration and maintenance provided for each instrument should be followed.

All calibration data must be recorded in field notebooks and on calibration log sheets to be maintained
on-site.

A battery check must be completed at the beginning and end of each working day.
16.8.3.9  pH Meter

Calibration of the pH meter must be performed at the start of each day of use, and after very high or

low readings as required by this plan, according to manufacturer's instructions.

National Institute of Standards and Technology - traceable standard buffer solutions which bracket the
expected pH range will be used. The standards will be pH of 4.0, 7.0 and 10.0 standard units.

The use of the pH calibration must be used to set the meter to display the value of the standard being
checked. The calibration data must be recorded on calibration sheets maintained on-site or with the
piece of equipment.

16.8.3.10  Specific Conductivity Meter and Temperature Probe

Calibration checks using the conductivity standard must be performed at the start of each day of use,
after five to ten readings or after very high or low readings as required by this plan, according to
manufacturer’s instructions.

The portable conductivity meter must be calibrated using a reference solution of 200 uohms/cm on a
daily basis. Readings must be within five percent to be acceptable. The thermometer of the meter must
be calibrated against the field thermometer on a weekly basis.
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16.8.3.11 Turbidity, Dissolved Oxygen, Dissolved CO,, Ferrous Iron, Manganese, Sulfide,
Ammonia, and Oxygen Reduction Potential Meters

These meters must be checked at the start of each day of use and at the end of the day.
16.8.4  Field Performance and System Audits

Field activities will be monitored on a per-task basis by the Technical Director or his/her designee to
ensure compliance with this SAP and the SS-WP. Field performance and system audits will be
conducted in accordance with the specifications presented in Section 9.1.2 and Section 9.2.2.

16.8.5 Field Environmental Data Reporting: Significant Digits Reflect Quantification
Uncertainty

Field measurements of common water-quality parameters, other screening analytical data, calculations
of aquifer properties (e.g., hydraulic conductivity, transmissivity, groundwater velocity), and quantities
of contaminated soil and water removed and/or treated possess measurable uncertainty or error ranges.
When reporting these data, therefore, the number of significant figures employed should reflect the true
accuracy and precision (reproducibility) of these measured and calculated values. As a general rule of
thumb, field measurements of water quality parameters, quantities of contaminated media
removed/remediated, screening analytical data and calculated aquifer properties rarely yield better than
two-significant-figure accuracy and precision. Consequently, these field-measured parameters typically
should be reported to two significant figures (e.g., DO, 2.1 mg/L; hydraulic conductivity, 120 ft/day;
transmissivity, 1,100 ft*/day; 130 tons of contaminated soil excavated) unless notably low uncertainty
exists to justify reporting to three or more significant figures. Manufacturer’s performance
specifications that document high accuracy and precision for field meters may constitute an example of
valid justification for reporting field values to three or more significant figures. Because pH and
oxidation-reduction potential are logarithmic values, recommend reporting these parameters to three
significant figures. In all cases, standard reporting practice should involve consistency in the number of
significant figures used to report measured values.

Use of scientifically defensible and consistent numbers of significant figures in reporting analytical and
quantitative field data allows the readers and users of these data to properly evaluate measurement
uncertainty. This proper evaluation of data accuracy and precision facilitates the scientifically valid
interpretation, summarization and subsequent reporting of these data. Field team members are
encouraged to comply with Standard Practice for Using Significant Digits in Test Data to Determine
Conformance with Specifications (ASTM Designation: E 29-02, 2002).
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16.9 RECORD KEEPING

Bound field logbooks will be maintained by the field supervisor and other team members to provide a
daily record of significant events, observations, and measurements during the field investigation. All
entries will be signed and dated. All information pertinent to the field survey and/or sampling will be
recorded in the logbooks. The logbooks will be bound, with sequentially numbered pages. Waterproof
ink will be used in making all entries. Entries in the logbook will include, at a minimum, the items
listed below:

General information:

e Names and titles of author and assistants;

e Date and time of entry;

e Physical/environmental conditions during field activity;
e Purpose of sampling activity;

e Location of sampling activity; and

e Names and titles of field crew.

Sampling documentation:

e Sample medium (e.g., groundwater, soil);
e Description of sampling point(s);

e Date and time of collection;

e Sample identification; and

e Sample analyses and containers.

Other information:

e Names and titles of site visitors;

o Field observations (i.e., unusual field conditions);

e Field measurements (such as pH, conductivity, temperature) and specific instrument calibration
data;

¢ Field equipment (make, model, serial number);

e Equipment decontamination frequency; and

e Sample handling (e.g., preservation with ice) and shipping (i.e., shipping company, air bill number)

information.

None of the field logbooks or forms will be destroyed or discarded, even if they are illegible or contain
inaccuracies that require a replacement document. If a previously recorded entry is discovered to be
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incorrect, the incorrect entry will be crossed out in such a manner that it is still legible. The correct
entry will be written in, and the change will be initialed and dated. If the change is made by someone
other than the original author, or if the change is made on a subsequent day, a reason for the change will

be recorded at the current active location in the logbook, with cross references.

Field personnel shall maintain field records sufficient to recreate all sampling and measurement
activities. The requirements listed in this section apply to all measuring and sampling activities.
Requirements specific to individual activities are listed in the section that addresses each activity. The
information shall be recorded with indelible ink in a permanently bound notebook with sequentially
numbered pages. These records shall be archived in an easily accessible form and made available to the
Air Force upon request.
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17.0 REQUIREMENTS FOR SITE-SPECIFIC WORK PLAN

This generic site-wide SAP will serve as an umbrella document under which project-specific tasks are
conducted. This SAP will provide the majority of the QA/QC information and field sampling SOPs;
the SS-WP should simply supplement this information by providing site-specific requirements. This
section summarizes the key elements of SAP that should be covered in the SS-WP.

The following presents a list of the key elements of DQOs that should be included in the SS-WP, in
accordance with the USEPA, NYSDEC, and USACE guidance documents.

1. Project/task description, which include a summary of all work to be performed, products to be
produced, the schedule for implementation, the project’s scope and project goals as well as how the
project relates to the overall site investigation or remediation strategy;

2. Data use background, which should include sufficient background information to provide a
historical, scientific, and regulatory perspective, project-specific data needs that have been
identified (i.e., specific problem to be solved or outcome to be achieved), short-term decisions that
will be made during the project planning phase, and long-term decisions that will be made prior to
project closeout, a brief summary of the type of samples (media) and analyses (screening versus
definitive, and applicable chemical parameters) that will be required to meet the data needs.

3. Project organization, including the designation of a project manager, quality assurance officer, and
field analyst, (if field analysis is planned);

4. Site map showing sample locations;

5. An “Analytical Methods/Quality Assurance Summary Table” which should include the following
information for all environmental, performance evaluation, and quality control samples:

®  matrix type;

e number or frequency of samples to be collected per matrix;
e number of field and trip blanks per matrix;

e analytical parameters to be used per matrix;

e analytical methods to be use per matrix;

e the number and type of matrix spike and matrix spike duplicate samples to be collected;
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10.

11.

12.

e the number and type of duplicate samples to be collected;

e the number and type of split samples to be collected, if warranted;

e the number and type of performance evaluation samples to be analyzed, if warranted;

e sample preservation to be used per analytical method and sample matrix;

e sample container volume and type to be used per analytical method and sample matrix; and
e sample holding time to be used per analytical method and sample matrix.

A summary of QC activities needed for each sampling, analysis, or measurement technique.

Information of the laboratory that will perform chemical analysis (laboratory name, address, contact
information and current certifications for the analyses performed). A laboratory QA/QC manual
should be included or cross-referenced to in accordance with the NYSDEC (2001) Development

and Review of Site Analytical Plans.

Site-specific DQOs, which includes outputs from the systematic planning process used to design
the study and measurement performance or acceptance criteria established as part of the study
design. Information of this key element can be found in USEPA (2000a) QA/G-4, USEPA QA/G-5
Section 2.1.7, and USEPA (2005a) Uniform Federal Policy for Quality Assurance Project Plans
Section 2.6.

Sampling process design (e.g., assumptions made, scale of representativeness, type of sampling
design — probability-based or judgmental, sampling sites location method). Information of this key
element can be found in USEPA (2002a) QA/G-5 Section 2.2.1 and USEPA (2005a) Uniform
Federal Policy for Quality Assurance Project Plans Section 3.1.1.

Specialized training or certification, if needed and plans for providing, documenting, and assuring
this training.

Existing data that will be obtained from non-measurement sources, intended use of non-direct
measurements, and acceptance criteria and any limitations for using such data. Information of this
key element can be found in USEPA (2002a) QA/G-5 Section 2.2.9.

Reconciliation with user requirements. Information of this key element can be found in USEPA
(2002a) QA/G-5 Section 2.4.3.
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13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Any QA/QC and field sampling protocols that are different from or not covered in this SAP (e.g.,
sampling procedures and methods, sample storage and handling, sample delivery, and equipment

decontamination procedures).
Analytical turnaround time requirement for the specific project.

Criteria for comparability between screening data and definitive data, when definitive analysis is
performed to confirm screening results.

Requirement for laboratory reporting limits or method detection limits.
SS-WP distribution list and sign-off sheet.

Decontamination area designated for specific sampling events and any modification of
decontamination methods.

Waste disposal companies and disposal facilities, if warranted.

Instruction, operational manual, and operational requirements for any equipments that will be used
for the site and are not covered in this SAP.

QA/QC requirements for any screening and definitive analytical methods not covered in this SAP.

Any variances from this SAP such as: 1) if field audits are warranted, SOPs for field audit will be
specified in the SS-WP; 2) sediment sampling depth should be specified if samples are not to be
collected with 6 inches; etc. And

Specification of instrument makes and models, instrument manuals, and survey-specific procedures

for radiological surveys and any other site-specific investigation not covered in this SAP.
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Table 1-A. Potential Chemical-Specific Data Quality Objectives for Soil/Sediment

Most
Stringent
Human Health Screening Values Human Ecologic
. . . . . Hgalth Potential . al .
Residential Soil (mg/kg) Industrial Soil (mg/kg) Criteria ARAR/T Potential Screeni
BC for ARAR/T ng
Soil - Soil * BC for Values
Region Direct Sediment | (Terrest
Abbreviati Region 9 | Region | Region | Region | Region | 6 SSL Contact *x rial) Eco SV
Analyte on CAS # PRG 3RBC 6 SSL 9 PRG 3 RBC 3) (mg/kg) (ma/kg) (ma/kg) (mg/kg) Source
VOCs
Benzene 71-43-2 0.64 12 0.66 1.4 52 1.5 0.64 0.06 1.095 0.1
1,1-Dichloroethane DCA 75-34-3 510 16000 590 1700 | 200000 2100 510 0.2 N/A 0.3 E
1,1-Dichloroethene DCE 75-35-4 120 3900 280 410 51000 430 120 0.4 N/A 0.1 I
1,2-Dichloroethane DCA 107-06-2 0.28 7 0.35 0.6 31 0.77 0.28 0.1 N/A 870 E
Cis-1,2-Dichloroethene cis-DCE 156-59-2 43 780 43 150 10000 150 43 N/A N/A 0.3 E
Trans-1,2-Dichloroethene | trans-DCE 156-60-5 69 1600 63 230 20000 210 63 0.3 N/A 0.3 E
Ethyl benzene EB 100-41-4 400 7800 230 400 | 100000 230 230 5.5 0.939 0.1 E
1,1,1-Trichloroethane TCA 71-55-6 1200 22000 1400 1200 | 290000 1400 1200 0.8 N/A 29.8 F
Trichloroethene TCE 79-01-6 0.053 1.6 0.043 0.11 7.2 0.092 0.043 0.7 N/A 0.3 E
Toluene TOL 108-88-3 520 16000 520 520 | 200000 520 520 1.5 1.916 0.1 E
Xylenes 1330-20-7 270 16000 210 420 | 200000 210 210 1.2 N/A 0.1 E
Vinyl chloride VC 75-01-4 0.079 0.09 0.15 0.75 4 0.43 0.079 0.2 N/A 0.3 E
SVOCs
Acenaphthene 83-32-9 3700 4700 3700 29000 61000 33000 3700 50 5.475 20 J
Acenaphthylene 208-96-8 N/A N/A N/A N/A N/A N/A N/A 41 N/A 0.1 E
Anthracene 120-12-7 22000 23000 22000 | 100000 | 310000 | 100000 22000 50 4.184 0.1 E
Benzo(a)anthracene 56-55-3 0.62 0.87 0.62 2.1 3.9 2.3 0.62 0.224 0.469 0.1 E
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Table 1-A. Potential Chemical-Specific Data Quality Objectives for Soil/Sediment
Most
Stringent
Human Health Screening Values Human Ecologic
. . . . . Hgalth Potential . al .
Residential Soil (mg/kg) Industrial Soil (mg/kg) Criteria ARAR/T Potential Screeni
BC for ARAR/T ng
Soil - Soil * BC for Values
Region Direct Sediment | (Terrest
Abbreviati Region 9 | Region | Region | Region | Region | 6 SSL Contact *x rial) Eco SV
Analyte on CAS # PRG 3RBC 6 SSL 9PRG | 3RBC 3) (mg/kg) (ma/kg) (ma/kg) (mg/kg) Source
Benzo(a)pyrene BaP 50-32-8 0.062 0.087 0.062 0.21 0.39 0.23 0.062 0.061 N/A 0.1 E
Benzo(b)fluoranthene 205-99-2 0.62 0.87 0.62 2.1 3.9 2.3 0.62 1.1 N/A 0.1 E
Benzo(ghi)perylene 191-24-2 N/A N/A N/A N/A N/A N/A N/A 50 N/A 0.1 E
Benzo(k)fluoranthene 207-08-9 6.2 8.7 6.2 21 39 23 6.2 1.1 N/A 0.1 E
Carbazole 86-74-8 24 32 24 86 140 96 24 N/A N/A N/A N/A
Chrysene 218-01-9 62 87 62 210 390 230 62 0.4 N/A 0.1 E
Dibenz(a,h)anthracene 53-70-3 0.062 0.087 0.062 0.21 0.39 0.23 0.062 0.014 N/A 0.1 E
Fluoranthene 206-44-0 2300 3100 2300 22000 41000 24000 2300 50 39.887 0.1 E
Fluorene 86-73-7 2700 3100 2600 26000 41000 26000 2600 50 0.313 30 J
Indeno(1,2,3-cd)pyrene 193-39-5 0.62 0.87 0.62 2.1 3.9 2.3 0.62 3.2 N/A 0.1 E
Naphthalene 91-20-3 56 1600 120 190 20000 190 56 13 1.173 0.1 E
Phenanthrene 85-01-8 N/A N/A N/A N/A N/A N/A N/A 50 4.693 0.1 E
Pyrene 129-00-0 2300 2300 2300 29000 31000 32000 2300 50 37.58 0.1 E
PCB
11096-82-
Aroclor-1260 5 0.22 0.32 0.22 0.74 1.4 0.83 0.22 1.0 0.055 0.1 E
Pesticides
4,4-DDD 72-54-8 2.4 2.7 2.4 10 12 11 24 2.9 0.039 0.1
4,4'-DDE 72-55-9 1.7 1.9 1.7 7 8.4 7.8 1.7 2.1 0.039 0.1 E
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Table 1-A. Potential Chemical-Specific Data Quality Objectives for Soil/Sediment

Most
Stringent
Human Health Screening Values Human Ecologic
. . . . . Hgalth Potential . al .
Residential Soil (mg/kg) Industrial Soil (mg/kg) Criteria ARAR/T Potential Screeni
BC for ARAR/T ng
Soil - Soil * BC for Values
Region Direct Sediment | (Terrest
Abbreviati Region 9 | Region | Region | Region | Region | 6 SSL Contact *x rial) Eco SV
Analyte on CAS # PRG 3RBC 6 SSL 9 PRG 3 RBC 3) (mg/kg) (ma/kg) (ma/kg) (mg/kg) Source
4,4-DDT 50-29-3 17 1.9 17 7 8.4 7.8 17 2.1 0.039 0.1 E
Heptachlor epoxide 1024-57-3 0.053 0.07 0.053 0.19 0.31 0.21 0.053 0.02 0.0012 0.1 E
Explosives
Hexahydro-1,3,5-trinitro-
1,3,5-triazine RDX 121-82-4 44 5.8 4.4 16 26 17 4.4 N/A N/A 5.8 A
Octahydro-1,3,5,7-
tetranitro-1,3,5,7-
tetrazocine HMX 2691-41-0 3100 3900 3100 31000 51000 34000 3100 N/A N/A 43 H
2,4,6-Trinitrotoluene (4) 2,4,6-TNT 118-96-7 16 21 16 57 95 64 16 N/A N/A 8 B
1,3,5-Trinitrobenzene 1,3,5-TNB 99-35-4 1800 2300 1800 18000 31000 21000 1800 N/A N/A 0.376 F
1,3-Dinitrobenzene 1,3-DNB 99-65-0 6.1 7.8 6.1 62 100 68 6.1 N/A N/A 0.655 F
2,4-Dinitrotoluene (1) 2,4-DNT 121-14-2 0.72 0.94 0.72 2.5 4.2 2.8 0.72 N/A N/A 1.28 F
2,6-Dinitrotoluene (1) 2,6-DNT 606-20-2 0.72 0.94 0.72 2.5 4.2 2.8 0.72 1.0 N/A 0.0328 F
2-Amino-4,6- 35572-78-
dinitrotoluene 2-Am-DNT | 2 12 160 N/A 120 2000 N/A 12 N/A N/A 5.3 H
2-Nitrotoluene 2-NT 88-72-2 0.88 2.8 2.8 2.2 12 14 0.88 N/A N/A 4.1 H
3-Nitrotoluene 3-NT 99-08-1 730 1600 1600 1000 20000 23000 730 N/A N/A 5.3 H
4-Amino-2,6- 19406-51-
dinitrotoluene 4-Am-DNT | 0 12 160 N/A 120 2000 N/A 12 N/A N/A N/A N/A
4-Nitrotoluene 4-NT 99-99-0 12 38 38 30 170 190 12 N/A N/A 9.4 H
Nitrobenzene NB 98-95-3 20 39 20 100 510 110 20 0.2 N/A 40 C
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Table 1-A. Potential Chemical-Specific Data Quality Objectives for Soil/Sediment

Most
Stringent
Human Health Screening Values Human Ecologic
. . . . . Hgalth Potential . al .
Residential Soil (mg/kg) Industrial Soil (mg/kg) Criteria ARAR/T Potential Screeni
BC for ARAR/T ng
Soil - Soil * BC for Values
Region Direct Sediment | (Terrest
Abbreviati Region 9 | Region | Region | Region | Region | 6 SSL Contact *x rial) Eco SV
Analyte on CAS # PRG 3RBC 6 SSL 9PRG | 3RBC 3) (mg/kg) (ma/kg) (ma/kg) (mg/kg) Source
Nitroglycerin NG 55-63-0 35 46 N/A 120 200 N/A 35 N/A N/A 150 H
Methyl-2,4,6-
trinitrophenylnitramine Tetryl 479-45-8 610 310 240 6200 4100 2700 240 N/A N/A 2 H
Pentaerythritol
Tetranitrate PETN 78-11-5 N/A N/A N/A N/A N/A N/A N/A N/A N/A 21000 H
Inorganics
100000
Aluminum Al 7429-90-5 76000 78000 76000 | 100000 0 | 100000 76000 SB N/A 50 C
Antimony Sb 7440-36-0 31 31 31 410 410 450 31 SB 2 0.27 A
Arsenic As 7440-38-2 0.39 0.43 0.39 1.6 1.9 1.8 0.39 | 7.50rSB 6 18 A
Barium Ba 7440-39-3 5400 5500 5500 67000 72000 79000 5400 300 N/A 330 A
0.16 or
Beryllium Be 7440-41-7 150 160 150 1900 2000 2200 150 SB N/A 1.1 C
Cadmium Cd 7440-43-9 37 39 39 450 510 560 37 1 or SB 0.6 1.6 C
Calcium Ca 7440-70-2 N/A N/A N/A N/A N/A N/A N/A SB N/A N/A N/A
Chromium (2) Cr 7440-47-3 210 230 210 450 3100 450 210 | 10orSB 26 26 A
Cobalt Co 7440-48-4 900 1600 900 1900 20000 1900 900 30 N/A 13 A
Copper Cu 7440-50-8 3100 3100 2900 41000 41000 42000 2900 | 250rSB 16 61 A
2000 or
Iron Fe 7439-89-6 23000 23000 23000 | 100000 | 310000 | 100000 23000 SB 20000 N/A N/A
Lead Pb 7439-92-1 400 N/A 400 800 N/A 800 400 SB 31 11 A
Magnesium Mg 7439-95-4 N/A N/A N/A N/A N/A N/A N/A SB N/A 4400 E
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Table 1-A. Potential Chemical-Specific Data Quality Objectives for Soil/Sediment

Most
Stringent
Human Health Screening Values Human Ecologic
. . . . . Hgalth Potential . al .
Residential Soil (mg/kg) Industrial Soil (mg/kg) Criteria ARAR/T Potential Screeni
BC for ARAR/T ng
Soil - Soil * BC for Values
Region Direct Sediment | (Terrest
Abbreviati Region 9 | Region | Region | Region | Region | 6 SSL Contact *x rial) Eco SV
Analyte on CAS # PRG 3RBC 6 SSL 9 PRG 3 RBC 3) (mg/kg) (ma/kg) (ma/kg) (mg/kg) Source
Manganese Mn 7439-96-5 1800 1600 3200 19000 20000 35000 1600 SB 460 152 A
Molybdenum Mo 7439-98-7 390 390 390 5100 5100 5700 390 N/A N/A 0.59 E
Nickel Ni 7440-02-0 1600 1600 1600 20000 20000 23000 1600 | 13 or SB 16 38 A
Potassium K 7440-09-7 N/A N/A N/A N/A N/A N/A N/A SB N/A N/A N/A
Selenium Se 7782-49-2 390 390 390 5100 5100 5700 390 2 N/A 0.50 A
Silver Ag 7440-22-4 390 390 390 5100 5100 5700 390 SB 1 2.0 C
Sodium Na 7440-23-5 N/A N/A N/A N/A N/A N/A N/A SB N/A N/A N/A
Strontium Sr 7440-24-6 47000 47000 47000 | 100000 | 610000 | 100000 47000 N/A N/A N/A N/A
Thallium Tl 7440-28-0 5.2 5.5 N/A 67 72 N/A 5.2 SB N/A 1.0 C
410000
Titanium Ti 7440-32-6 100000 | 310000 N/A | 100000 0 N/A 100000 N/A N/A N/A N/A
Vanadium N 7440-62-2 78 78 78 1000 1000 1100 78 150 N/A 2.0 C
Zinc Zn 7440-66-6 23000 23000 23000 | 100000 | 310000 | 100000 23000 SB 120 120 A
Zirconium Zr 7440-67-7 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Mercury Hg 7439-97-6 23 23 23 310 310 340 23 0.1 0.15 0.10 C
Phosphorus (White) WP or P4 7723-14-0 1.6 1.6 1.6 20 20 23 1.6 N/A N/A N/A N/A
14797-73-
Perchlorate Clo4 0 7.8 (5) 55 7.8 100 720 110 7.8 N/A N/A N/A N/A

* Potential ARAR/TBC values are from NYSDEC Technical and Administrative Guidance Memorandum (TAGM) #4046

P:\PIT\Projects\Huntsville HTW\SAP\SAP_Final Revised July2006\Tables\Tables1-7.doc




Revised Final Generic Site-Wide Sampling and Analysis Plan for
Seneca Army Depot Activity
Contract DACA87-02-D-0005 / Delivery Order 0013

(on-line resources available at http://www.dec.state.ny.us/website/der/tagms/prtg4046.html)
** Potential ARAR/TBC values for NYSDEC Technical Guidance for Screening Contaminated Sediment. All values except for inorganic values were
calculated based on a Total Organic Carbon of 39,105 mg/Kg (SEDA site average).

(1) Carcinogenic DNT mixture values used if more conservative than noncarcinogenic isomer-specific values

(2) Total chromium values used if available. All Region 3 values are based on hexavalent chromium.

(3) Lower of the industrial values provided (industrial w/o dermal vs. industrial/outdoor)

(4) Noncancer RBCs at an HI of 0.1 provided because screening at an HI of 0.1, in accordance with Region 3 guidance, will result in noncancer RBCs being
lower than the cancer RBCs

(5) Perchlorate Region 9 PRG value is based on perchlorate acid.

Region 9 PRGs, dated January, 2005
Region 3 RBCs, dated April 2005
Region 6 SSLs, dated 21 December 2004

Eco Screening Value Sources:

A USEPA EcoSSLs

B Los Alamos Nuclear Laboratory Screening Level

C USEPA Region 4 Eco Screening Values

D San Francisco Regional Water Quality Control
Board Surface Water Screening Values

E USEPA Region 3 Freshwater Screening Benchmarks

F USEPA Region 5 Ecological Data Quality Levels

G Talmage, et. al. 1999

H Los Alamos National Laboratory (LANL), ECORISK Database, 2004

I. CCME, 2003

J. Oak Ridge, 1997
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Table 1-B. Potential Chemical-Specific Data Quality Objectives for Groundwater/Surface Water

Human Health Screening Values
Federal Drinking Federal Ambient Water NYSDEC
Tap Water (ug/L) Water Criteria (ug/L) Quiality (ug/L) Class C Ecologica
NYSDEC Surface | Eco
GA Water Screenin SV
Region | Region | Region Standards Standard g Values | Sou
Analyte Abbreviation CAS # 9PRG | 3RBC | 6SSL MCLs HA CMC CCC (ug/L)* (ug/L) (ug/L) rce
VOCs
Benzene 71-43-2 0.35 0.34 0.35 5 100(6) N/A N/A 1 210%* 370 E
1,1-Dichloroethane DCA 75-34-3 810 900 810 N/A N/A N/A N/A 5 N/A 47 E
1,1-Dichloroethene DCE 75-35-4 340 350 340 7 6(6) N/A N/A 5 N/A 25 E
1,2-Dichloroethane DCA 107-06-2 0.12 0.12 0.12 5 40(6) N/A N/A 0.6 N/A 100 E
Ic)liihll’ozroethene cis-DCE 156-59-2 61 61 61 70 70 N/A N/A 5 N/A 590 E
Trans-1,2-
Dichloroethene trans-DCE 156-60-5 120 110 120 100 100 N/A N/A 5 N/A 970 E
Ethyl benzene EB 100-41-4 1300 1300 1300 700 700 N/A N/A 5 17%* 90 E
1,1,1-Trichloroethane | TCA 71-55-6 3200 3200 840 200 200 N/A N/A 5 N/A 11 F
Trichloroethene TCE 79-01-6 0.028 0.026 0.028 5 300(6) N/A N/A 5 N/A 21 E
Toluene TOL 108-88-3 720 750 720 1000 1000 N/A N/A 5 100** 2 E
Xylenes 1330-20-7 210 210 200 10000 7000(7) N/A N/A 5 65**(11) 13 E
Vinyl chloride vC 75-01-4 0.02 0.015 0.043 2 2(6) N/A N/A 2 N/A 930 E
SVOCs
Acenaphthene 83-32-9 370 370 370 N/A 2000(7) N/A N/A 20%* 5.3** 5.8 E
Acenaphthylene 208-96-8 N/A N/A N/A N/A N/A N/A N/A N/A N/A 4840 F
Anthracene 120-12-7 1800 1800 1800 N/A 10000(7) N/A N/A 50** 3.8%* 0.012 E
Benzo(a)anthracene 56-55-3 0.092 0.092 0.092 N/A N/A N/A N/A 0.002%* 0.03%* 0.018 E
Benzo(a)pyrene BaP 50-32-8 0.0092 0.0092 0.0092 0.2 0.5(6) N/A N/A ND N/A 0.014 F
Benzo(b)fluoranthene 205-99-2 0.092 0.092 0.092 N/A N/A N/A N/A 0.002** N/A 9.07 F
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Table 1-B. Potential Chemical-Specific Data Quality Objectives for Groundwater/Surface Water

Human Health Screening Values
Federal Drinking Federal Ambient Water NYSDEC
Tap Water (ug/L Water Criteria (ug/L uality (ug/L .
B ( ) (ug/L) Q y (uglL) Class C Ecologica
NYSDEC Surface | Eco
GA Water Screenin SV
Region | Region | Region Standards Standard g Values Sou
Analyte Abbreviation CAS # 9PRG | 3RBC 6 SSL MCLs HA CMC CCC (ug/L)* (ug/L) (ug/L) rce
Benzo(ghi)perylene 191-24-2 N/A N/A N/A N/A N/A N/A N/A N/A N/A 7.64 F
Benzo(k)fluoranthene 207-08-9 0.92 0.92 0.92 N/A N/A N/A N/A 0.002** N/A 0.05 H
Carbazole 86-74-8 3.4 3.3 34 N/A N/A N/A N/A N/A N/A N/A N/A
Chrysene 218-01-9 9.2 9.2 9.2 N/A N/A N/A N/A 0.002 ** N/A N/A N/A
Dibenz(a,h)anthracen
e 53-70-3 0.0092 0.0092 0.0092 N/A N/A N/A N/A N/A N/A N/A N/A
Fluoranthene 206-44-0 1500 1500 1500 N/A N/A N/A N/A 50%* N/A 0.04 E
Fluorene 86-73-7 240 240 240 N/A 1000(7) N/A N/A 50** 0.54** 3 E
Indeno(1,2,3-
cd)pyrene 193-39-5 0.092 0.092 0.092 N/A N/A N/A N/A 0.002** N/A 4.31 F
Naphthalene 91-20-3 6.2 6.5 6.2 N/A 100 N/A N/A 10** 13** 1.1 E
Phenanthrene 85-01-8 N/A N/A N/A N/A N/A N/A N/A 50** SH* 0.4 E
Pyrene 129-00-0 180 180 180 N/A N/A N/A N/A 50** 4.6** 0.025 E
PCB
Aroclor-1260 11096-82-5 | 0.034 | 0.033 | 0.034 0.5 10(6) N/A 0.014 0.09 1.2E-4 7.4E-5 E
Pesticides
4,4'-DDD 72-54-8 0.28 0.28 0.28 N/A N/A N/A N/A 0.3 1.1E-5(12) 0.011 E
4,4'-DDE 72-55-9 0.2 0.2 0.2 N/A N/A N/A N/A 0.2 1.1E-5(12) 1050 E
4,4'-DDT 50-29-3 0.2 0.2 0.2 N/A N/A 1.1 0.001 0.2 1.1E-5(12) 0.001 E
Heptachlor epoxide 1024-57-3 0.0074 0.0074 0.0074 0.2 0.4(6,7) 0.52 0.0038 0.03 N/A 0.0038 E
Explosives
Hexahydro-1,3,5-
trinitro-1,3,5-triazine RDX 121-82-4 0.61 0.61 0.61 N/A 2 N/A N/A 5 N/A 360 E
Octahydro-1,3,5,7- N/A N/A 150
tetranitro-1,3,5,7- HMX 2691-41-0 1800 1800 1800 N/A 400 N/A N/A E
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Table 1-B. Potential Chemical-Specific Data Quality Objectives for Groundwater/Surface Water

Human Health Screening Values
Federal Drinking Federal Ambient Water NYSDEC
Tap Wat /L Water Criteria (ug/L uality (ug/L .
ap Water (ug/L) ater Criteria (ug/L) Q y (ug/L) Class C Ecologica
NYSDEC Surface | Eco
GA Water Screenin SV
Region | Region | Region Standards Standard g Values Sou
Analyte Abbreviation CAS # 9PRG | 3RBC 6 SSL MCLs HA CMC CCC (ug/L)* (ug/L) (ug/L) rce
tetrazocine
2.,4,6-Trinitrotoluene 5 N/A 100
4 2,4,6-TNT 118-96-7 22 22 22 N/A 2 N/A N/A E
1,3,5-Trinitrobenzene | 1,3,5-TNB 99-35-4 1100 1100 1100 N/A N/A N/A N/A 5 N/A 11 G
1,3-Dinitrobenzene 1,3-DNB 99-65-0 3.6 3.7 3.7 N/A | N/A N/A 5 N/A 20 G
2.,4-Dinitrotoluene 5 N/A 310
) 2,4-DNT 121-14-2 0.099 0.098 0.099 N/A 5(6) N/A N/A ¢
2,6-Dinitrotoluene 5 N/A 81
6 2,6-DNT 606-20-2 0.099 0.098 0.099 N/A 5(6) N/A N/A E
2-Amino-4,6- 5 N/A 20
dinitrotoluene 2-Am-DNT 35572-78-2 7.3 7.3 N/A N/A N/A N/A N/A G
2-Nitrotoluene 2-NT 88-72-2 0.049 | 0.046 0.29 N/A N/A N/A N/A 5 N/A N/A
3-Nitrotoluene 3-NT 99-08-1 120 120 120 N/A N/A N/A N/A 3 N/A 750 E
4-Amino-2,6- 5 N/A N/A
dinitrotoluene 4-Am-DNT 19406-51-0 73 73 N/A N/A N/A N/A N/A
4-Nitrotoluene 4.NT 99-99-0 0.66 0.62 4.0 N/A N/A N/A N/A 3 N/A 1900 | g
Nitrobenzene NB 98-95-3 3.4 3.5 3.4 N/A N/A N/A N/A 04 N/A 270 | €
Nitroglycerin NG 55-63-0 438 438 N/A N/A 5 N/A N/A N/A N/A 138 E
Methyl-2,4,6-
trinitrophenylnitrami
ne Tetryl 479-45-8 360 150 150 N/A N/A N/A N/A 5 N/A 5800 H
Pentaerythritol
Tetranitrate PETN 78-11-5 N/A N/A N/A N/A N/A N/A N/A N/A N/A 85000 E
Inorganics
Aluminum Al 7429-90-5 36000 | 37000 | 37000 50 (5) N/A 750(9) 87(9) N/A 100 87 E
Antimony Sb 7440-36-0 15 15 15 6 6 N/A N/A 3 N/A 6.0
Arsenic As 7440-38-2 0.045 0.045 0.045 10 10(7) 340 150 25 150 0.14 D
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Table 1-B. Potential Chemical-Specific Data Quality Objectives for Groundwater/Surface Water

Human Health Screening Values

Federal Drinking

Federal Ambient Water

Tap Water (ug/L) Water Criteria (ug/L) Quality (ug/L) NC\:(IistECC Ecologica
NYSDEC Surface | Eco
GA Water Screenin SV
Region | Region | Region Standards Standard g Values Sou
Analyte Abbreviation CAS # 9PRG | 3RBC | 6SSL MCLs HA CMC CCC (ug/L)* (ug/L) (ug/L) rce
Barium Ba 7440-39-3 2600 | 2600 | 2600 2000 2000 N/A N/A 1000 N/A 1000 | D
Beryllium Be 7440-41-7 73 73 73 4 70(7) N/A N/A 3 1100(13) 27 D
Cadmium cd 7440-43-9 18 18 18 5 5 2.0 025 5 3.85(13) 22 D
Calcium Ca 7440-70-2 N/A N/A N/A N/A N/A N/A N/A N/A N/A NA | NA
Chromium (2) Cr 7440-47-3 110 110 110 100 100(7) 16 11 50 140(13) 50 D
Cobalt Co 7440-48-4 730 730 730 N/A N/A N/A N/A N/A 5 3.0 D
Copper 1300
Cu 7440-50-8 1500 | 1500 | 1400 | 1000 (5) N/A 13 9.0 200 17.36(13) 9.0
Iron Fe 7439-89-6 11000 | 11000 | 11000 300 (5) N/A N/A 1000(9) 300 300 300 E
Lead Pb 7439-92-1 N/A N/A 15 15 N/A 65 2.5 25 8.7(13) 2.5
Magnesium Mg 7439-95-4 N/A N/A N/A N/A N/A N/A N/A 35000%* N/A N/A N/A
Manganese Mn 7439-96-5 880 730 1700 50 (5) 300 N/A N/A 300 N/A 120 E
Mercury Hg 7439-97-6 11 11 11 2 2 14 0.77 0.7 0.0026 0.77 D
Molybdenum Mo 7439-98-7 180 180 180 N/A 40 N/A N/A N/A N/A N/A N/A
Nickel Ni 7440-02-0 730 730 730 N/A 100 470 52 100 | 100.16(13) 52 D
Potassium K 7440-09-7 N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Selenium Se 7782-49-2 180 180 180 50 50 N/A 5.0 10 4.6 5.0 D
Silver Ag 7440-22-4 180 180 180 100 (5) 100 32 N/A 50 0.1 0.34 D
Sodium Na 7440-23-5 N/A N/A N/A | 20000 (8) N/A N/A N/A 20000 N/A N/A N/A
Strontium Sr 7440-24-6 22000 | 22000 | 22000 N/A 4000 N/A N/A N/A N/A N/A N/A
Thallium TI 7440-28-0 24 26 2.9 2 0.5 N/A N/A 0.5%* 8 2.0 D
Titanium Ti 7440-32-6 150000 | 150000 N/A N/A N/A N/A N/A N/A NA| NA | NA
Vanadium v 7440-62-2 36 37 37 N/A N/A N/A N/A N/A 14 19 D
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Table 1-B. Potential Chemical-Specific Data Quality Objectives for Groundwater/Surface Water

Human Health Screening Values
Federal Drinking Federal Ambient Water NYSDEC
Tap Water (ug/L Water Criteria (ug/L uality (ug/L .
B ( ) (ug/L) Q y (uglL) Class C Ecologica
NYSDEC Surface | Eco
GA Water Screenin SV
Region | Region | Region Standards Standard g Values Sou
Analyte Abbreviation CAS # 9PRG | 3RBC | 6SSL MCLs HA CMC CCC (ug/L)* (ug/L) (ug/L) rce
Zinc Zn 7440-66-6 11000 11000 11000 5000 (5) 2000 120 120 2000** 159.6(13) 120 D
Zirconium Zr 7440-67-7 NA | NA N/A N/A N/A N/A N/A N/A N/A N/A N/A
Phosphorus (White) | wp or p4 7723-14-0 0.73 073 | 073 N/A 0.1 N/A N/A N/A NA | NA | NA
Perchlorate 3.6
Clo4 14797-73-0 (10) 26 37 N/A N/A N/A N/A N/A N/A N/A N/A
* New York State Ambient Water Quality Standards, GA (http://www.dec.state.ny.us/website/regs/part701.html)
** Guidance value in NYSDEC AWQS, Class GA groundwater or Class C surface water.
(1) Carcinogenic DNT mixture values used if more conservative than noncarcinogenic isomer-specific values  Sources:
(2) Total chromium values used if available. All Region 3 values are based on hexavalent chromium. A USEPA EcoSSLs
(3) Lower of the industrial values provided (industrial w/o dermal vs. industrial/outdoor) B Los Alamos Nuclear Laboratory Screening Level
(4) Noncancer RBCs at an HI of 0.1 provided because screening at an HI of 0.1, in accordance with C USEPA Region 4 Eco Screening Values
Region 3 guidance, will result in noncancer RBCs being lower than the cancer RBCs D San Francisco Regional Water Quality Control Board Surface Water Screening Values
(5) All MCLs are primary except those with this footnote. E USEPA Region 3 Freshwater Screening Benchmarks, 2005
(6) All HAs are lifetime except those footnoted, which are based on 10-4 cancer risk F USEPA Region 5 Ecological Data Quality Levels
(7) Drinking Water Equivalent Level G Talmage, et. al. 1999
(8) Drinking Water Advisory H. Dutch, 2000.

(9) Non-Priority pollutant

(10) Perchlorate Region 9 PRG value is based on perchlorate acid.

(11) Xlyene Class C surface water value used 1,4-Xlyene (106-42-3).

(12) 4,4-DDD, -DDE, -DDT Class C surface water values based on the sum of DDD, DDE, and DDT equal to 1.1E-5 ug/L.
(13) Inorganic Class C surface water values are based on an assumed hardness of 217 mg/L.

ND — Not detected by approved analytical methods SB — Site Background N/A — Not Applicable

Region 9 PRGs, dated January 2005 Region 6 SSLs, dated 21 December 2004 Region 3 RBCs, dated April 2005
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Table 2

Project Communication Pathways

Communication Responsible Name Phone Procedure
Drivers party Number
Approval of USEPA PM Julio F. Vazquez 212-637-4323 Parsons PM will initiate calls to SEDA if review
QAPP/amendments to QAPP NYSDEC PM Kuldeep K. Gupta 518-402-9620 time passed the scheduled review period. SEDA
SEDA PM Steve Absolom 607-869-1309 will then call USEPA and NYSDCE PM to
discuss QAPP/amendment schedule.
Notification of delays or Parsons PM Todd Heino 617-449-1405 Parsons field team leader will update PM daily
changes to field work filed progress. Parsons PM will update SEDA
any delay or change of field activities.
Recommendations to stop Parsons PM Todd Heino 617-449-1405 Parsons PM or Health and Safety Officer will
work and initiation of Parsons Health and initiate a work stoppage due to QA/QC concerns,
corrective action Safety Officer health and safety concerns, or any other project
related concerns.
Reporting of issues related to Parsons Chemist Chunhua Liu 617-449-1567 Parsons chemist will initiate discussion with the

analytical data quality

Laboratory with any data quality issues.

Quality Assurance and
Changes to the QAPP

PARSONS Quality
Assurance Officer

John Lanier

716-633-7074 X
222

Parsons QA Officer will not be involved in the
data generation process. However, the QA
Officer will initiate internal discussion with PM
and project team regarding any QA issues and
corrective actions.
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Summary of Screening Analytical Methods and Method Quantitation Limits

Table 3

Reference Title, Revision Date, and/or Number Analytical Instrument Organization | Modified Method
Number Group Performing for Quantitation Limits
Analysis Project? !
(YIN)
USEPA Method Residue, Total (Gravimetric, Dried at 103- Percent Drying Oven Laboratory No 0.1%
160.1/160.3/ASTM | 105°C), Approved for NPDES (Issued Solids
D2216-90/D2216- | 1971)
05 Standard method for laboratory
determination of water (moisture) content
of soil and rock
SW846 Method Pensky-Martens Closed-Cup Method For Ignitability Pensky-Martens Closed- Laboratory No I°F
1010A/ Determining Ignitability, Revision 1, 2002; Cup Tester;
1020B/ Small Scale Closed-Cup Method For Small Scale Closed-Cup
1030 Determining Ignitability, Revision 2, 2002; Apparatus;
Ignitability of Solids, Revision 0, 1996 A Bunsen burner
SW846 Method Corrosivity Toward Steel, Revision 0, Corrosivity A resin flask Laboratory No
1110 1996
SW846 Method Electrometric Measurement, Revision 3, pH (water) pH meter Laboratory/Field No
9040C 2002
SW846 Method Soil and Waste pH, Revision 4, 2002 pH (soil) pH meter Laboratory/Field No
9045D
SW846 Method Specific Conductance, Revision 1, 1996 conductance Self-contained Laboratory/Field No
9050A conductivity instruments
USEPA Method Hardness, Total (mg/L as CaCOs; ) Hardness Spectrophotometer Laboratory/Field No 10 mg/L
130.1 (Colorimetric, Automated EDTA) -
Approved for NPDES (Issued 1971)
USEPA Method Temperature - Approved for NPDES Temperature Thermometer Laboratory/Field No
170.1 (Issued 1974)
USEPA Method | Determination Of Turbidity By Nephelometry, Turbidity Nephelometry Laboratory/Field No I NTU
180.1 Revision 2, 1993.
E310.1/Hach Alkalinity (Titrimetric, pH 4.5) - Approved | Alkalinity PH meter or electrically | Laboratory/Field No 10 mg/L
Method 8203/8221 | for NPDES (Editorial Revision 1978) operated titrator
or similar
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Summary of Screening Analytical Methods and Method Quantitation Limits

Table 3

Reference Title, Revision Date, and/or Number Analytical Instrument Organization | Modified Method
Number Group Performing for Quantitation Limits
Analysis Project? !
(YIN)
E360.1 with Oxygen, Dissolved (Membrane Electrode) Dissolved Oxygen Analyzer Laboratory/Field No 100 ug/L
commercially - Approved for NPDES (Issued 1971) oxygen
available probe
Organic Vapor SOP (Section 16 of this SAP) Hydrocarbon | Photoionization Detector Field No 0.05~0.5 ug/L or
Analysis vapor (PID) ug/kg
USEPA Method Nitrogen, Nitrate-Nitrite (Colorimetric, Nitrate, Spectrophotometer Laboratory/Field No 0.01 mg/L
353.1/353.2/Hach | Automated, Hydrazine Reduction) - nitrite
8507 Approved for NPDES and SDWA
(Reissued w/Rev. 1978)
ASTM D1498 with | Standard Practice for Oxidation-Reduction Oxidation- ORP instrument Field No
commercially Potential of Water reduction
available ORP potential
Hach 8146 Iron, Ferrous Method 8146 DR/2500. Ferrous iron Hach system Field No 0.02 mg/L
Hach 8034 Manganese Method 8034 WAH, DR/4000, | Manganese Hach system Field No 0.2 mg/L
DR/2500, DR/2400, or Genesys
Hach 8131 Sulfide Method 8131 WAH, DR/4000, Sulfide Hach system Field No 5 mg/L
DR/2500, DR/2400, or Genesys
Hach 8205 Carbon Dioxide Method 8205 WAH CO, Hach system Field No 10 mg/L
USEPA Method Residue, Filterable (Gravimetric, Dried at TDS Drying oven Laboratory No 10 mg/L
160.1 180°C) - Approved for NPDES (Issued
1971)
USEPA Method | Residue, Non-Filterable (Gravimetric, TSS Drying Oven Laboratory No 4 mg/L
160.2 Dried at 103-105°C) - Approved for
NPDES (Issued 1971)
USEPA Method | Nitrogen, Ammonia (Potentiometric, lon Ammonia Ion selective electrode/ | Laboratory/Field No 0.03 mg/L
350.3/HACH Selective Electrode) - Approved for
8038/8155 NPDES (Issued 1974)
SW846 Section 7.3 | Reactivity Reactivity Depending on sample Laboratory No Depending on sample

characteristic

characteristic

Note: 1. Method quantitation limit listed by the method. Method reporting limit provided by the laboratory will be reviewed for each specific project.
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Table 4

SUMMARY OF DEFINITIVE ANALYTICAL METHODS

Reference Number Title, Revision Date, and/or Number Analytical Group Instrument
CLP OLCO03.2/ASP2000 | CLP Statement of Work (SOW) for Low Aqueous low GC/MS
Concentration Organic Analysis, OLC03.2 and concentration for (VOCs/SVOCs),
NYSDEC (2000) ASP VOCs, SVOCs, GC/ECD
pesticides, and (pesticides/PCBs)
PCBs.
CLP OLMO04.3/ASP2000 | CLP Statement of Work for Multi-Media, Multi- VOCs, SVOCs, GC/MS
Concentration Organics Analysis, OLMO04.3 and pesticides, PCBs (VOCs/SVOCs),
NYSDEC (2000) ASP. GC/ECD
(pesticides/PCBs)
SW846 Method 8260B Volatile Organic Compounds By Gas Volatile organic GC/MS
Chromatography/Mass Spectrometry (GC/MS), compounds
Revision 2, 1996
SW846 Method 8270C Semivolatile Organic Compounds By Gas Semivolatile GC/MS
Chromatography/Mass Spectrometry (GC/MS), Organic
Revision 4, 1998 Compounds
SW846 Method Organochlorine Pesticides By Gas Pesticides GC
8081A/B Chromatography
SW846 Method 8082A Polychlorinated Biphenyls (PCBs) By Gas PCBs GC
Chromatography
SW846 Method 6010B Inductively Coupled Plasma-Atomic Emission Metals ICP/AES
Spectrometry, Revision 2, 1996
SW846 Method 7471 A Mercury In Solid Or Semisolid Waste (Manual Mercury Atomic absorption
Cold-Vapor Technique), Revision 1, 1994 spectrophotometer
SW846 Method 9012A Total And Amenable Cyanide (Automated Cyanide Colorimeter
Colorimeteric, With Off-line Distillation), Revision
1, 1996
SW846 Method 8330 Nitroaromatics And Nitramines By High Nitroaromatics HPLC
Performance Liquid Chromatography (HPLC), And Nitramines
Revision 0, 1994
CLP ILM06.X/ASP2000 | CLP Statement of Work for Multi-Media, Multi- Metals and cyanide ICP/AES or
Concentration Inorganic Analysis, ILM06.X and ICP/MS, AA
NYSDEC (2000) ASP (mercury),
Spectrophotometer
(cyanide)
SW846 Method 7580A White Phosphorus (P) By Solvent Extraction And Gas White Phosphorus Gas chromatograph
Chromatography, Revision 0, 1990
USEPA Method 314.0 | Determination Of Perchlorate In Drinking Water Perchlorate Ton Chromatograph
Using Ion Chromatography, Revision 1.0, 1999
SW846 Method 7196A | Chromium, Hexavalent (Colorimetric), Revision 1, Hexavalent Spectrophotometer
1992 chromium or filter photometer
USEPA Method 335.2 | Cyanide, Total (Titrimetric; Spectrophotometric) - Total cyanide Spectrophotometer
Approved for NPDES (Technical Revision 1980)
USEPA Method Phosphorous, All Forms (Colorimetric, Ascorbic Total phosphorus | Spectrophotometer
365.1/365.2 Acid, Single Reagent) Approved for NPDES
(1971)
Method 418.1 Petroleum Hydrocarbons (Infrared Total Petroleum Infrared
Spectrophotometric) Hydrocarbons Spectrophotometric
USEPA 351.2/SM4500 | Determination of Total Kjeldahl Nitrogen by Total Kjeldahl Colorimeter
Semi-Automated Colorimetry Nitrogen (TKN)
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Table 4
SUMMARY OF DEFINITIVE ANALYTICAL METHODS
Reference Number Title, Revision Date, and/or Number Analytical Group Instrument
RSK-175, USEPA Analysis of Dissolved Methane, Ethane, and Methane, Ethane, Gas
Method 8015D, or Ethylene in Groundwater by a Standard Gas Ethene chromatograph/fla
AM20GAX Chromatograph Technique; me ionization
Nonhalogenated Organics Using GC/FID, detector
Revision4, 2003; GC/FID/TCD/RG
Analytical Method AM20GAX Standard D
Operating Procedure for the Analysis of
Biodegration Indicator Gases
SW846 Method Total Organic Carbon, Revision 1, 2002 Total Organic carbonaceous
9060A/USEPA Method | Organic Carbon, Total (Combustion Or Oxidation) Carbon analyzer
415.1/Lloyd Kahn - Approved for NPDES (Editorial Revision 1974)
Determination of Total Organic Carbon in
Sediment, Lloyd Kahn, 1988
USEPA Method 410.1 Chemical Oxygen Demand (Titrimetric, Mid- Chemical Oxygen
Level) - Approved for NPDES (Editorial Revision Demand
1978)
USEPA Method 300.1 / | Determination Of Inorganic Anions In Drinking Nitrate, nitrite, Ion
SW846 Method 9056 Water By Ion Chromatography, Revision 1, 1999. chloride, sulfate Chromatography
Determination Of Inorganic Anions By lon
Chromatography, Revision 0, 1994
UEPA Method 405.1 Biochemical Oxygen Demand (5 Days, 20°C) - BOD Oxygen probe
Approved for NPDES (Editorial Revision 1974)
SW846 Method 1311 Toxicity Characteristic Leaching Procedure; TCLP VOCs GC/MS
followed by 8260B Volatile Organic Compounds By Gas
Chromatography/ Mass Spectrometry (GC/MS)
SW846 Method 1311 Toxicity Characteristic Leaching Procedure; TCLP SVOCs GC/MS
followed by 8270C Semivolatile Organic Compounds By Gas
Chromatography/Mass Spectrometry (GC/MS)
SW846 Method 1311 Toxicity Characteristic Leaching Procedure; TCLP pesticides GC
followed by 8081B Organochlorine Pesticides By Gas
Chromatography
SW846 Method 1311 Toxicity Characteristic Leaching Procedure; TCLP PCBs GC
followed by 8082A Polychlorinated Biphenyls (PCBs) By Gas
Chromatography
SW846 Method 1311 Toxicity Characteristic Leaching Procedure; TCLP herbicides GC
followed by 8151A Chlorinated Herbicides By GC Using Methylation
Or Pentafluorobenzylation Derivatization
SW846 Method 1311 Toxicity Characteristic Leaching Procedure; TCLP metals AES or MS
followed by 6010B or | Inductively Coupled Plasma —Atomic Emission
6020A Spectrometry; or Inductively Coupled Plasma —
Mass Spectrometry
40CFR261.23 Characteristic of Reactivity Reactivity
SW846 Method 1010A, | Pensky-Martens Closed-Cup Method For Flashpoint Pensky-Martens
ASTM D93-79, D93-80, | Determining Ignitability closed-cup tester
or D3278-78
SW846 Method 9040C | pH Electrometric Measurement pH pH meter
USEPA Method 350.1 | Determination of Ammonia Nitrogen by Semi- Nitrogen, 10 ug/L
Automated Colorrimetry Ammonia

The above reference methods are from the following literatures:
a) Test Methods for Evaluating Solid Waste, Physical/Chemical Methods (USEPA SW-846, Third
Edition) and its subsequent updates.

b) Methods for Chemical Analysis of Water and Waste (USEPA, 1979).

All analyses should be conducted in accordance with all NYSDEC ASP requirements.
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Table 5-A
Sample Containers, Preservatives, and Holding Times for Soils and Sediments
Parameter Sample Container Preservative Technical Holding | Laboratory
Time! Holding Time
2
Metals 1 4 oz wide-mouth glass w/ Ice, Cool to 4°C 28 days (Hg); 24 26 days (Hg);
Teflon-lined cap hours (hex 24 hours (hex
chromium); 14 chromium)®;
days (cyanide); 180 12 days
days (others) (cyanide), 178
days (others)
Explosives 1 4 oz wide-mouth glass w/ Ice, Cool to 4°C 7/40 days® 5/40 days®
(nitroaromatics Teflon-lined cap
and nitramines)
Perchlorate 1 4 oz wide-mouth glass w/ Ice, Cool to 4°C 28 days 26 days
Teflon-lined cap
SVOCs 1 4 oz wide-mouth glass w/ Ice, Cool to 4°C 7/40 days® 5/40 days®
Teflon-lined cap
Pesticides/PCBs | 14 oz wide-mouth glass w/ Ice, Cool to 4°C 7/40 days® 5/40 days®
Teflon-lined cap
VOCs (low 3 Encore samplers Ice, Cool to 4°C 14 days Freeze upon
level) receipt and
analyze within
12 days
VOCs (medium | 14 oz wide-mouth glass w/ Ice, Cool to 4°C 10 days Freeze upon
or high level) Teflon-lined cap receipt and
analyze within
8 days
TOC 1 4 oz wide-mouth glass w/ Ice, Cool to 4°C 14 days 12 days
Teflon-lined cap
Total Kjeldahl 1 500 mL plastic or glass Ice, Cool to 4°C 28 days 26 days
Nitrogen (TKN) bottle
Total Cyanide 1 500 mL plastic or glass Ice, Cool to 4°C 14 days 12 days
bottle
Iron, Phosphorus, 1 4oz glass jar Ice, Cool to 4°C Iron and potassium Iron and
Potassium - 180 days potassium -
Phosphorus — 28 178 days
days Phosphorus —
26 days
TCLP VOC 1 8 oz wide mouth glass Ice, Cool to 4°C 14/NA/14° 7/NA/T®
with Teflon-lined cap
TCLP SVOC 1 8 oz wide mouth glass Ice, Cool to 4°C 14/7/40° 5/7/40°
with Teflon-lined cap
TCLP Mercury 1 8 0z wide mouth glass Ice, Cool to 4°C 28/NA/28 S5/NA/28
with Teflon-lined cap (mercury)® (mercury)®

P:\PIT\Projects\Huntsville HTW\SAP\SAP_Final Revised July2006\Tables\Tables1-7.doc




Revised Final Generic Site-Wide Sampling and Analysis Plan for
Seneca Army Depot Activity

Contract DACA87-02-D-0005 / Delivery Order 0013

Table 5-A
Sample Containers, Preservatives, and Holding Times for Soils and Sediments
Parameter Sample Container Preservative Technical Holding | Laboratory

Time! Holding Time

2
TCLP Metals 1 8 oz wide mouth glass Ice, Cool to 4°C 180/NA/180° 178/NA/180°

(except Mercury) with Teflon-lined cap
Reactivity 2 4-o0z plastic jar Ice, Cool to 4°C 7 5
Flashpoint 1 100 ml plastic or glass Ice, Cool to 4°C 7 5
bottle
pH 1 4-0z plastic jar Ice, Cool to 4°C ASAP ASAP
Notes:

1. Technical holding time between sample collection and sample analysis. Based on Region 2 SOPs,
NYSDEC (2000) ASP, and method requirements.

2. Laboratory holding time requirement to meet technical holding time requirement. Holding time from
Verified Time of Sample Receipt (VTSR) at the laboratory. Based on NYSDEC (2000) ASP and technical
holding time requirement.

*number of days between sample collection and extraction / number of days between extraction and analysis;

® number of days between sample collection and TCLP extraction/number of days between TCLP extraction
and preparative extraction/number of days between preparative extraction and analysis.

¢ TCLP SVOCs includes all semivolatiles, pesticides, and herbicides.

4 Meet the laboratory holding time requirement does not automatically meet the technical holding time
requirement. Special arrangement needed to meet the technical holding time requirement.
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Table 5-B
Sample Containers, Preservatives, and Holding Times for Aqueous Samples
Parameter Sample Container Preservative Technical Holding Laboratory
Time?! Holding Time?2
Metals 1 500-ml plastic bottle pH<2, with HNO3, Ice, 28 days (Hg); 24 26 days (Hg); 24
Cool to 4°C hours (hex hours (hex
chromium); 180 days | chromium)?; 178
days
Explosives 2 1-L amber bottles Ice, Cool to 4°C 7/40 days® 5/40 days®
(nitroaromatics

and nitramines)

Inorganic lons

1 500-ml plastic bottle

Ice, Cool to 4°C

Nitrate, Nitrite - 48

Nitrate, Nitrite — 24

Teflon-lined cap

trisodium phosphate for
Method AM20GAX

hours hours
Chloride, fluoride, Chloride, fluoride,
sulfate — 28 days sulfate — 26 days
Perchlorate 1 250-ml plastic or Ice, Cool to 4°C 28 days 26 days
glass bottle
Alkalinity 1 250-ml plastic or Ice, Cool to 4°C 14 days 12 days
glass bottle
Total Cyanide 1 1L plastic or glass Ice, Cool to 4°C, NaOH 14 days 12 days
bottle to pH>12
Ammonia 1 500-ml plastic bottle | 2 mL H,SO, per liter, ice, 28 days 26 days
cool to 4°C.
TSS, TDS 1 500-ml plastic bottle Ice, cool to 4°C. 7 days 7 days
Hardness 1 100-ml plastic bottle pH<2, with HNO3, Ice, 6 months 178 days
Cool to 4°C
SVOCs 2 1-L amber bottle Ice, Cool to 4°C 7/40 days® 5/40 days®
Turbidity 1 500-ml plastic bottle Ice, Cool to 4°C 48 hours 24 hours
TOC/COD 1 1-L amber bottle or Ice, Cool to 4°C, with 28 days 26 days
40-ml VOA vial for H,SO, or HCI to pH<2
TOC
BOD 1 500-ml plastic bottle Ice, Cool to 4°C 48 hours 24 hours
Pesticides 1 1-L amber bottle Ice, Cool to 4°C 7/40 days® 5/40 days"
PCBs 1 1-L amber bottle Ice, Cool to 4°C 7/40 days® 5/40 days®
VOCs 3 40 mL VOA vials pH<2, with HCI, Ice , 14 days® 10 days”
Cool to 4°C (7 days if (5 days if
unpreserved) unpreserved)
Total Kjeldahl 1 1-L amber bottle Ice, Cool to 4°C, with 28 days 26 days
Nitrogen (TKN) H,SO, to pH<2
MEE 1 60-ml serum bottle W/ | 1¢e, Cool to 4°C, 4°C 14 days® 12 days®
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Table 5-B
Sample Containers, Preservatives, and Holding Times for Aqueous Samples
Parameter Sample Container Preservative Technical Holding Laboratory
Time?! Holding Time?
Total Petroleum 1 1-L glass bottle pH<2, with HC], Ice , 7/40 days® 5/40 days®
Hydrocarbons Cool to 4°C
TCLP VOC 3 40 mL VOA vials Ice, Cool to 4°C 14/NA/14° 7/NA/T®
TCLP SVOC © 1 1-L amber bottle Ice, Cool to 4°C 14/7/40° 5/7/40°
TCLP Mercury 1 1-L amber bottle Ice, Cool to 4°C 28/NA/28° 5/NA/28°
TCLP Metals 1 1-L amber bottle Ice, Cool to 4°C 180/NA/180°" 178/NA/180°
(except Mercury)
Notes:

1. Technical holding time between sample collection and sample analysis. Based on Region 2 SOPs,
NYSDEC (2000) ASP, and method requirements.

2. Laboratory holding time requirement to meet technical holding time requirement. Holding time from
Verified Time of Sample Receipt (VTSR) at the laboratory. Based on NYSDEC (2000) ASP and technical
holding time requirement.

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

analysis;

® number of days between sample collection and TCLP extraction/number of days between TCLP extraction
and preparative extraction/number of days between preparative extraction and analysis.

¢ TCLP SVOCs includes all semivolatiles, pesticides, and herbicides.

4 Meet the laboratory holding time requirement does not automatically meet the technical holding time
requirement. Special arrangement needed to meet the technical holding time requirement.
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Table 6-A

Target Analyte List and Project ARAR/TBC Limits' for Volatile Organic Compounds by
GC/MS - Water

Volatile Organic Compound CAS # CRQL for CRQL for Groundwater Surface
CLP Low CLP Water ARAR/TBC Water
Concentratio | TCL (CLP Value ARAR/TB
nTCL OLMO04.3/AS ug/L C Value®
(OLCO03.2/AS P 2000) * ug/L
P2000) 2 ug/L
ug/L
Dichlorodifluoromethane 75-71-8 0.5 10 5
Chloromethane 74-87-3 0.5 10 5
Bromomethane 74-83-9 0.5 10 5
Vinyl chloride 75-01-4 0.5 10 2
Chloroethane 75-00-3 0.5 10 5
Trichlorofluoromethane 75-69-4 0.5 10 5
1,1-Dichloroethene 75-35-4 0.5 10 5
1,1,2-Trichloro-1,2,2- 76-13-1 0.5 10 5
trifluoroethane
Acetone 67-64-1 5.0 10 50
Carbon Disulfide 75-15-0 0.5 10 60
Methyl Acetate 79-20-9 0.5 10
Methylene chloride 75-09-2 0.5 10 200 (H)
trans-1,2-Dichloroethene 156-60-5 0.5 10
Methyl tert-Butyl Ether 1634-04-4 0.5 10 10
1,1-Dichloroethane 75-35-3 0.5 10
Cis-1,2-Dichloroethene 156-59-2 0.5 10
2-Butanone 78-93-3 5.0 10 50
Chloroform 67-66-3 0.5 10 7
1,1,1-Trichloroethane 71-55-6 0.5 10 5
Cyclohexane 110-82-7 0.5 10
Carbon tetrachloride 56-23-5 0.5 10 5
Benzene 71-43-2 0.5 10 1 210
1,2-Dichloroethane 107-06-2 0.5 10 0.6
Trichloroethene 79-01-6 0.5 10 5 40 (H)
Methylcyclohexane 108-87-2 0.5 10
1,2-Dichloropropane 78-87-5 0.5 10 1
Bromodichloromethane 75-27-4 0.5 10 50
Cis-1,3-Dichloropropene 10061-01-5 0.5 10 0.4°
4-Methyl-2-pentanone 108-10-1 5.0 10
Toluene 108-88-3 0.5 10 5 100
trans-1,3-Dichloropropene 10061-02-6 0.5 10 0.4°
1,1,2-Trichloroethane 79-00-5 0.5 10 1
Tetrachloroethene 127-18-4 0.5 10 5 1 (H)
2-Hexanone 591-78-6 5.0 10 50
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Table 6-A

Target Analyte List and Project ARAR/TBC Limits® for Volatile Organic Compounds by
GC/MS - Water

Volatile Organic Compound CAS # CRQL for CRQL for Groundwater Surface
CLP Low CLP Water ARAR/TBC Water
Concentratio TCL (CLP Value * ARAR/TB
nTCL OLMO04.3/AS ug/L C Value®
(OLCO03.2/AS P 2000) * ug/L
P2000) 2 ug/L
ug/L
Dibromochloromethane 124-48-1 0.5 10 50
1,2-Dibromoethane 106-93-4 0.5 10 0.0006
Chlorobenzene 108-90-7 0.5 10 5 5
Ethyl Benzene 100-41-4 0.5 10 5 17
Total Xylenes 1330-20-7 0.5 10 5 65
Styrene 100-42-5 0.5 10 5
Bromoform 75-25-2 0.5 10 50
Isopropylbenzene 98-82-8 0.5 10 5 2.6
1,1,2,2-Tetrachloroethane 79-34-5 0.5 10 5
1,3-Dichlorobenzene 541-73-1 0.5 10 3 57
1,4-Dichlorobenzene 106-46-7 0.5 10 3 57
1,2-Dichlorobenzene 95-50-1 0.5 10 3 57
1,2-Dibromo-3-chloropropane 96-12-8 0.5 10 0.04
1,2,3-Trichlorobenzene 87-61-6 0.5 -- 5 58
1,2,4-Trichlorobenzene 120-82-1 0.5 10 5 5%
Bromochloromethane 74-97-5 0.5 -- 5
Notes:

1. Project specific ARARs and TBCs may vary. This table lists commonly identified ARARs and TBCs for the Seneca project.
2. From CLP SOW for OLC03.2.
3. From CLP SOW for OLM04.3.
4. MCL, Secondary Drinking Water Regulations, or NYSDEC TOGS 1.1.1 for Class GA water, whichever is lower.
5.NYSDEC TOGS 1.1.1 for Class C water, or AWQC (USEPA, 2004) Criterion Continuous Concentration,
whichever is lower. NYSDEC standards/guidelines for fresh water fish survival/propagation and wildlife
protection were used; when not available, other standards/guidelines (human consumption of fish and aesthetic)
were used.

H — Human consumption of fish.
6. 0.4 ug/L applies to the sum of cis- and trans-1,3-dichloropropene.
7. Applies to the sum of 1,2-, 1,3- and 1,4-dichlorobenzene.
8. Applies to the sum of 1,2,3-, 1,2,4- and 1,3,5-trichlorobenzene.
-- Not on the CLP Low Concentration Organics TCL or CLP TCL.
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Table 6-B

Target Analyte List and Project ARAR/TBC Limits® for Volatile Organic Compounds by
GC/MS - Soil and Sediment

Volatile Organic Compound CAS # CRQL for CLP CRQL for NYSDEC NYSDEC
(CLP CLP (CLP TAGM ® Sediment
OLMO04.3/ASP OLMO04.3/AS ug/kg Screening
2000) TCL ?- P 2000) TCL Value *
Low Soil 2 _ Medium ug/kg
ug/kg Soil
ug/kg
Dichlorodifluoromethane 75-71-8 10 1200
Chloromethane 74-87-3 10 1200
Bromomethane 74-83-9 10 1200
Vinyl chloride 75-01-4 10 1200 200
Chloroethane 75-00-3 10 1200 1900
Trichlorofluoromethane 75-69-4 10 1200
1,1-Dichloroethene 75-35-4 10 1200 400
1,1,2-Trichloro-1,2,2- 76-13-1 10 1200 6000
trifluoroethane
Acetone 67-64-1 10 1200 200
Carbon Disulfide 75-15-0 10 1200 2700
Methyl Acetate 79-20-9 10 1200
Methylene chloride 75-09-2 10 1200 100
trans-1,2-Dichloroethene 156-60-5 10 1200 300
Methyl tert-Butyl Ether 1634-04-4 10 1200
1,1-Dichloroethane 75-35-3 10 1200 200
Cis-1,2-Dichloroethene 156-59-2 10 1200
2-Butanone 78-93-3 10 1200 300
Chloroform 67-66-3 10 1200 300
1,1,1-Trichloroethane 71-55-6 10 1200 800
Cyclohexane 110-82-7 10 1200
Carbon tetrachloride 56-23-5 10 1200 600
Benzene 71-43-2 10 1200 60 280
1,2-Dichloroethane 107-06-2 10 1200 100
Trichloroethene 79-01-6 10 1200 700
Methylcyclohexane 108-87-2 10 1200
1,2-Dichloropropane 78-87-5 10 1200
Bromodichloromethane 75-27-4 10 1200
Cis-1,3-Dichloropropene 10061-01-5 10 1200
4-Methyl-2-pentanone 108-10-1 10 1200 1000
Toluene 108-88-3 10 1200 1500 490
trans-1,3-Dichloropropene 10061-02-6 10 1200
1,1,2-Trichloroethane 79-00-5 10 1200
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Table 6-B

Target Analyte List and Project ARAR/TBC Limits' for Volatile Organic Compounds by
GC/MS - Soil and Sediment

Volatile Organic Compound CAS # CRQL for CLP CRQL for NYSDEC NYSDEC
(CLP CLP (CLP TAGM ® Sediment
OLMO04.3/ASP OLMO04.3/AS ug/kg Screening
2000) TCL ?- P 2000) TCL Value *
Low Soil 2 _ Medium ug/kg
ug/kg Soil
ug/kg
Tetrachloroethene 127-18-4 10 1200 1400
2-Hexanone 591-78-6 10 1200
Dibromochloromethane 124-48-1 10 1200
1,2-Dibromoethane 106-93-4 10 1200
Chlorobenzene 108-90-7 10 1200 1700 35
Ethyl Benzene 100-41-4 10 1200 5500 240
Total Xylenes 1330-20-7 10 1200 1200 920
Styrene 100-42-5 10 1200
Bromoform 75-25-2 10 1200
Isopropylbenzene 98-82-8 10 1200 120
1,1,2,2-Tetrachloroethane 79-34-5 10 1200 600
1,3-Dichlorobenzene 541-73-1 10 1200 1600 120°
1,4-Dichlorobenzene 106-46-7 10 1200 8500 120°
1,2-Dichlorobenzene 95-50-1 10 1200 7900 120°
1,2-Dibromo-3-chloropropane 96-12-8 10 1200
1,2,4-Trichlorobenzene 120-82-1 10 1200 3400 910°
Notes:

1. Project specific ARARs and TBCs may vary. This table lists commonly identified ARARs and TBCs for the Seneca project.
2. From CLP SOW for OLMO04.3. The CRQLs for soil are based on 100% solids. Samples with less than 100% solids

may have CRQLs greater than those listed in the table above.

3. From NYSDEC TAGM #4046.

4. From NYSDEC (1999) Technical Guidance for Screening Contaminated Sediments. Benthic aquatic life

chronic toxicity for freshwater sediment was used and sediment was assumed to contain 1% organic carbon.

5. For dichlorobenzenes.

6. For trichlorobenzenes.

-- Not on the CLP Low Concentration Organics TCL or CLP TCL.
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Table 6-C

Target Analyte List and Project ARAR/TBC Limits® for Semivolatile Organic Compounds by

GC/MS - Water

Semivolatile Compound CAS# CLP OLC03.2 CLP Groundwater Surface
CRQL? OLM04.3 ARAR/TBC Water
ug/L CRQL? Value * ARAR/TBC®
ug/L ug/L ug/L
Benzaldehyde 100-52-7 5.0 10
Phenol 108-95-2 5.0 10 1° 507
bis(2-Chloroethyl) ether 111-44-4 5.0 10 1.0
2-Chlorophenol 95-57-8 5.0 10 1° 1.0°
2-Methylphenol 95-48-7 5.0 10 1° 507
2,2'-oxybis(1-Chloro-propane) 108-60-1 5.0 10 5
Acetophenone 98-86-2 5.0 10
4-Methylphenol 106-44-5 5.0 10 1° 507
N-Nitroso-di-n-propylamine 621-64-7 5.0 10
Hexachloroethane 67-72-1 5.0 10 5 0.6 (H)
Nitrobenzene 98-95-3 5.0 10 0.4
Isophorone 78-59-1 5.0 10 50
2-Nitrophenol 88-75-5 5.0 10 1 507
2,4-Dimethylphenol 105-67-9 5.0 10 50 507
bis(2-Chloroethoxy)methane 111-91-1 5.0 10
2,4-Dichlorophenol 120-83-2 5.0 10 1.08
1,2,4-Trichlorobenzene 120-82-1 - 10 5
Naphthalene 91-20-3 5.0 10 10 13
4-Chloroaniline 106-47-8 5.0 10 5
Hexachlorobutadiene 87-68-3 5.0 10 0.5 1.0
Caprolactam 105-60-2 5.0 10
4-Chloro-3-methylphenol 59-50-7 5.0 10 1° 1.0°
2-Methylnaphthalene 91-57-6 5.0 10 4.7
Hexachlorocyclopentadiene 77-47-4 5.0 10 5 0.45
2,4,6-Trichlorophenol 88-06-2 5.0 10 1° 1.0°
2,4,5-Trichlorophenol 95-95-4 20 25 1° 1.0°
1,1’-Biphenyl 92-52-4 5.0 10 5
2-Chloronaphthalene 91-58-7 5.0 10 10
2-Nitroaniline 88-74-4 20 25 5
Dimethyl phthalate 131-11-3 5.0 10 50
Acenaphthylene 208-96-8 5.0 10
2,6-Dinitrotoluene 606-20-2 5.0 10
3-Nitroaniline 99-09-2 20 25
Acenaphthene 83-32-9 5.0 10 20 53
2,4-Dinitrophenol 51-28-5 20 25 10 5.0
4-Nitrophenol 100-02-7 20 25 1° 507
Dibenzofuran 132-64-9 5.0 10
2,4-Dinitrotoluene 121-14-2 5.0 10 5
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Table 6-C

Target Analyte List and Project ARAR/TBC Limits® for Semivolatile Organic Compounds by
GC/MS - Water

Semivolatile Compound CAS# CLP OLC03.2 CLP Groundwater Surface
CRQL? OLM04.3 ARAR/TBC Water
ug/L CRQL? Value * ARAR/TBC®
ug/L ug/L ug/L
Diethylphthalate 84-66-2 5.0 10 50
4-Chlorophenyl phenyl ether 7005-72-3 5.0 10
Fluorene 86-73-7 5.0 10 50 0.54
4-Nitroaniline 100-01-6 20 25 5
4,6-Dinitro-2-methylphenol 534-52-1 20 25 1° 507
N-nitrosodiphenylamine 86-30-6 5.0 10 50
1,2,4,5-Tetrachlorobenzene 95-94-3 5.0 -- 5
4-Bromophenyl phenyl ether 101-55-3 5.0 10
Hexachlorobenzene 118-74-1 5.0 10 0.04 3x10° (H)
Atrazine 1912-24-9 5.0 10 3
Pentachlorophenol 87-86-5 20 25 1° 1.0°
Phenanthrene 85-01-8 5.0 10 50 5.0
Anthracene 120-12-7 5.0 10 50 3.8
Carbazole 86-74-8 -- 10
Di-n-butyl phthalate 84-74-2 5.0 10 50
Fluoranthene 206-44-0 5.0 10 50
Pyrene 129-00-0 5.0 10 50 4.6
Butyl benzyl phthalate 85-68-7 5.0 10 50
3,3'-Dichlorobenzidine 91-94-1 5.0 10 5
Benz[a]anthracene 56-55-3 5.0 10 0.002 0.03
Chrysene 218-01-9 5.0 10 0.002
bis(2-Ethylhexyl)phthalate 117-81-7 5.0 10 5 0.6
Di-n-octyl phthalate 117-84-0 5.0 10 50
Benzo[b]fluoranthene 205-99-2 5.0 10 0.002
Benzo[k]fluoranthene 207-08-9 5.0 10 0.002
Benzo[a]pyrene 50-32-8 5.0 10 ND 0.0012 (H)
(MCL=0.2)
Indeno(1,2,3-cd]pyrene 193-39-5 5.0 10 0.002
Dibenz[a,h]anthracene 53-70-3 5.0 10
Benzo[g,h,i]perylene 191-24-2 5.0 10
Notes:

1. Project specific ARARs and TBCs may vary. This table lists commonly identified ARARs and TBCs for the Seneca project.
2. From CLP SOW for OLCO03.2.
3. From CLP SOW for OLMO04.3.
4. MCL, Secondary Drinking Water Regulations, or NYSDEC TOGS 1.1.1 for Class GA water, whichever is lower.
5. NYSDEC TOGS 1.1.1 for Class C water, or AWQC (USEPA, 2004) Criterion Continuous Concentration, whichever is lower. NYSDEC
standards/guidelines for fresh water fish survival/propagation and wildlife protection were used; when not available, other
standards/guidelines (human consumption of fish and aesthetic) were used.
H — Human consumption of fish.
6. For total phenols.
7. For total unchlorinated phenols.
8. For total chlorinated phenols.
-- Not on the CLP Low Concentration Organics TCL or CLP TCL.
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Table 6-D

Target Analyte List and Project ARAR/TBC Limits® for Semivolatile Organic Compounds by
GC/MS - Soil and Sediment

Semivolatile Compound CAS # CLP OLMO04.3 | CLP OLMO04.3 | NYSDEC NYSDEC
CRQL ? - Low CRQL *- TAGM ? Sediment
Soil Medium Soil ug/kg Screening Value *
ug/kg ug/kg ug/kg
Benzaldehyde 100-52-7 330 10000
Phenol 108-95-2 330 10000 30
bis(2-Chloroethyl) ether 111-44-4 330 10000
2-Chlorophenol 95-57-8 330 10000 800
2-Methylphenol 95-48-7 330 10000 100
2,2'-oxybis(1-Chloro-propane) 108-60-1 330 10000
Acetophenone 98-86-2 330 10000
4-Methylphenol 106-44-5 330 10000 900
N-Nitroso-di-n-propylamine 621-64-7 330 10000
Hexachloroethane 67-72-1 330 10000
Nitrobenzene 98-95-3 330 10000 200
Isophorone 78-59-1 330 10000 4400
2-Nitrophenol 88-75-5 330 10000 330
2,4-Dimethylphenol 105-67-9 330 10000
bis(2-Chloroethoxy)methane 111-91-1 330 10000
2,4-Dichlorophenol 120-83-2 330 10000 400
1,2,4-Trichlorobenzene 120-82-1 330 10000 3400
Naphthalene 91-20-3 330 10000 13000
4-Chloroaniline 106-47-8 330 10000 220
Hexachlorobutadiene 87-68-3 330 10000 55
Caprolactam 105-60-2 330 10000
4-Chloro-3-methylphenol 59-50-7 330 10000 240
2-Methylnaphthalene 91-57-6 330 10000 36400
Hexachlorocyclopentadiene 77-47-4 330 10000 44
2,4,6-Trichlorophenol 88-06-2 330 10000
2,4,5-Trichlorophenol 95-95-4 800 25000 100
1,1’-Biphenyl 92-52-4 330 10000
2-Chloronaphthalene 91-58-7 330 10000
2-Nitroaniline 88-74-4 800 25000 430
Dimethyl phthalate 131-11-3 330 10000 2000
Acenaphthylene 208-96-8 330 10000 41000
2,6-Dinitrotoluene 606-20-2 330 10000 1000
3-Nitroaniline 99-09-2 800 25000 500
Acenaphthene 83-32-9 330 10000 50000 1400
2,4-Dinitrophenol 51-28-5 800 25000 200
4-Nitrophenol 100-02-7 800 25000 100
Dibenzofuran 132-64-9 330 10000 6200

P:\PIT\Projects\Huntsville HTW\SAP\SAP

" Final Revised July2006\Tables\Tables1-7.doc




Seneca Army Depot Activity

Revised Final Generic Site-Wide Sampling and Analysis Plan for

Contract DACA87-02-D-0005 / Delivery Order 0013

Table 6-D

Target Analyte List and Project ARAR/TBC Limits® for Semivolatile Organic Compounds by
GC/MS - Soil and Sediment

Semivolatile Compound CAS # CLP OLMO04.3 | CLP OLMO04.3 | NYSDEC NYSDEC
CRQL *- Low CRQL *- TAGM® Sediment
Soil Medium Soil ug/kg Screening Value *
ug/kg ug/kg ug/kg
2,4-Dinitrotoluene 121-14-2 330 10000
Diethylphthalate 84-66-2 330 10000 7100
4-Chlorophenyl phenyl ether 7005-72-3 330 10000
Fluorene 86-73-7 330 10000 50000
4-Nitroaniline 100-01-6 800 25000
4,6-Dinitro-2-methylphenol 534-52-1 800 25000
N-nitrosodiphenylamine 86-30-6 330 10000
4-Bromophenyl phenyl ether 101-55-3 330 10000
Hexachlorobenzene 118-74-1 330 10000 410 55700
Atrazine 1912-24-9 330 10000
Pentachlorophenol 87-86-5 800 25000 1000
Phenanthrene 85-01-8 330 10000 50000
Anthracene 120-12-7 330 10000 50000
Carbazole 86-74-8 330 10000
Di-n-butyl phthalate 84-74-2 330 10000 8100
Fluoranthene 206-44-0 330 10000 50000
Pyrene 129-00-0 330 10000 50000
Butyl benzyl phthalate 85-68-7 330 10000 50000
3,3'-Dichlorobenzidine 91-94-1 330 10000
Benz[a]anthracene 56-55-3 330 10000 224
Chrysene 218-01-9 330 10000 400
bis(2-Ethylhexyl)phthalate 117-81-7 330 10000 50000 1995
Di-n-octyl phthalate 117-84-0 330 10000 50000
Benzo[b]fluoranthene 205-99-2 330 10000 1100
Benzo[k]fluoranthene 207-08-9 330 10000 1100
Benzo[a]pyrene 50-32-8 330 10000 61
Indeno(1,2,3-cd]pyrene 193-39-5 330 10000 3200
Dibenz[a,h]anthracene 53-70-3 330 10000 14
Benzo[g,h,i]perylene 191-24-2 330 10000 50000
Notes:

1. Project specific ARARs and TBCs may vary. This table lists commonly identified ARARs and TBCs for the

Seneca project.

2. From CLP SOW for OLMO04.3. The CRQLs for soil are based on 100% solids. Samples with less than 100%

solids may have CRQLs greater than those listed in the table above.

3. From NYSDEC TAGM #4046.
4. From NYSDEC (1999) Technical Guidance for Screening Contaminated Sediments. Benthic aquatic life
chronic toxicity for freshwater sediment was used and sediment was assumed to contain 1% organic carbon.

5. For dichlorobenzenes.
6. For trichlorobenzenes.

-- Not on the CLP Low Concentration Organics TCL or CLP TCL.
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Table 6-E
Target Analyte List and Project ARAR/TBC Limits' for Explosives by HPLC -
Water
Explosive Compound CAS # Groundwater Surface Water
ARAR/TBC ARAR/TBC
Value * Value ®
ug/L ug/L
Octahydro-1,3,5,7-tetranitro- 2691-41-0
1,3,5,7-tetrazocine (HMX)
Hexahydro-1,3,5-trinitro-1,3,5- 121-82-4
triazine (RDX)
1,3,5-Trinitrobenzene 99-35-4 5
1,3-Dinitrobenzene 99-65-0 5
Methyl-2,4,6- 479-45-8
trinitrophenylnitramine (Tetryl)
Nitrobenzene 98-95-3 0.4
2,4,6-Trinitrotoluene (TNT) 118-96-7 5
4-Amino-2,6-dinitrotoluene 19406-51-0
2-Amino-4,6-dinitrotoluene 35572-78-2
2,4-Dinitrotoluene 121-14-2 5
2,6-Dinitrotoluene 606-20-2 5
2-Nitrotoluene 88-72-2 5
3-Nitrotoluene 99-08-1 5
4-Nitrotoluene 99-99-0 5
Nitroglycerin > 55-63-0
Pentaerythritol Tetranitrate 78-11-5
Notes:

1.

W

Project specific ARARs and TBCs may vary. This table lists commonly identified ARARs and TBCs for
the Seneca project. TALs based on SW-846 Method 8330.

Requires SW8332 or modification to SW8330; modification must be identified in SOP.

Requires modification to SW8330; modification must be identified in SOP.

MCL, Secondary Drinking Water Regulations, or NYSDEC TOGS 1.1.1 for Class GA water, whichever
is lower.

NYSDEC TOGS 1.1.1 for Class C water, or AWQC (USEPA, 2004) Criterion Continuous
Concentration, whichever is lower. NYSDEC standards/guidelines for fresh water fish
survival/propagation and wildlife protection were used; when not available, other standards/guidelines
(human consumption of fish and aesthetic) were used.

H — Human consumption of fish.
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Table 6-F

Target Analyte List and Project ARAR/TBC Limits* for Explosives by HPLC - Soil
and Sediment

Explosive Compound CAS # NYSDEC TAGM * NYSDEC Sediment
ug/kg Screening Value °
ug/kg
Octahydro-1,3,5,7-tetranitro- 2691-41-0
1,3,5,7-tetrazocine (HMX)
Hexahydro-1,3,5-trinitro-1,3,5- 121-82-4
triazine (RDX)
1,3,5-Trinitrobenzene 99-35-4
1,3-Dinitrobenzene 99-65-0
Methyl-2,4,6- 479-45-8
trinitrophenylnitramine (Tetryl)
Nitrobenzene 98-95-3 200
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 1000
2-Nitrotoluene 88-72-2
3-Nitrotoluene 99-08-1
4-Nitrotoluene 99-99-0
Nitroglycerin * 55-63-0
Pentaerythritol Tetranitrate ° 78-11-5
Notes:

1. Project specific ARARs and TBCs may vary. This table lists commonly identified ARARs and TBCs for
the Seneca project. TALs based on SW-846 Method 8330. The CRQLs for soil are based on 100% solids.

Samples with less than 100% solids may have CRQLs greater than those listed in the table above.
Requires SW8332 or modification to SW8330; modification must be identified in SOP.

Requires modification to SW8330; modification must be identified in SOP.

From NYSDEC TAGM #4046.

kWD

chronic toxicity for freshwater sediment was used and sediment was assumed to contain 1% organic
carbon.
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Table 6-G

Target Analyte List and Project ARAR/TBC Limits' for Organochlorine Pesticides by
GC/ECD - Water

Organochlorine CAS # CRQL for CLP | CRQL for | Groundwater Surface
Pesticide Compound Low CLP Water | ARAR/TBC Water
Concentration TCL (CLP Value * ARAR/TBC
TCL OLMO04.3/A ug/L Value ®
(OLCO03.2/ASP SP 2000) 3 ug/L
2000) ? ug/L
ug/L
Alpha-BHC 319-84-6 0.01 0.050 0.01 0.002
Beta-BHC 319-85-7 0.01 0.050 0.04 0.007
Delta-BHC 319-86-8 0.01 0.050 0.04 0.008
gamma-BHC 58-89-9 0.01 0.050 0.05 0.95
(Lindane)
Heptachlor 76-44-8 0.01 0.050 0.04 2x10™ (H)
Aldrin 309-00-2 0.01 0.050 ND 0.001 (H)6
Heptachlor epoxide 1024-57-3 0.01 0.050 0.03 3x107* (H)
Endosulfan I 959-98-8 0.01 0.050
Dieldrin 60-57-1 0.02 0.10 0.004 0.056
4,4-DDE 72-55-9 0.02 0.10 0.2 1.1x10°’
Endrin 72-20-8 0.02 0.10 ND (MCL=2) 0.036
Endosulfan 11 33213-65-9 0.02 0.10
4,4-DDD 72-54-8 0.02 0.10 0.3 1.1x10°’
Endosulfan sulfate 1031-07-8 0.02 0.10
4,4-DDT 50-29-3 0.02 0.10 0.2 1.1x10°7
Methoxychlor 72-43-5 0.10 0.50 35 0.03
Endrin ketone 53494-70-5 0.02 0.10 5
Endrin aldehyde 7421-36-3 0.02 0.10
Alpha-Chlordane 5103-71-9 0.01 0.050 28
gamma-Chlordane 5103-74-2 0.01 0.050 2°
Toxaphene 8001-35-2 1.0 5.0 0.06 0.005
Notes:

1. Project specific ARARs and TBCs may vary. This table lists commonly identified ARARs and TBCs for the

Seneca project.

2. From CLP SOW for OLC03.2.
3. From CLP SOW for OLMO04.3.
4. MCL, Secondary Drinking Water Regulations, or NYSDEC TOGS 1.1.1 for Class GA water, whichever is

lower.

5.NYSDEC TOGS 1.1.1 for Class C water, or AWQC (USEPA, 2004) Criterion Continuous Concentration,
whichever is lower. NYSDEC standards/guidelines for fresh water fish survival/propagation and wildlife
protection were used; when not available, other standards/guidelines (human consumption of fish and aesthetic)

were used.

H — Human consumption of fish.
6. Applies to the sum of aldrin and dieldrin.
7. Applies Applies to the sum of p,p’-DDD, p,p’-DDE and p,p’-DDT.

8. MCL for chlordane.

-- - Not on the CLP Low Concentration Organics TCL or CLP TCL.

ND — Not detected.
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Table 6-H

Target Analyte List and Project ARAR/TBC Limits* for Organochlorine

Pesticides by GC/ECD - Soil and Sediment

Organochlorine CAS # CRQL for CLP NYSDEC NYSDEC
Pesticide Compound (CLP TAGM * Sediment
OLMO04.3/ASP ug/kg Screening Value *
2000) TCL 2 ug/kg
ug/kg
alpha-BHC 319-84-6 1.7 110 0.6
beta-BHC 319-85-7 1.7 200 0.6
delta-BHC 319-86-8 1.7 300 0.6
gamma-BHC 58-89-9 1.7 60 0.6
(Lindane)
Heptachlor 76-44-8 1.7 100 1
Aldrin 309-00-2 1.7 41
Heptachlor epoxide 1024-57-3 1.7 20 1
Endosulfan I 959-98-8 1.7 900 0.3°
Dieldrin 60-57-1 3.3 44 90
4,4'-DDE 72-55-9 3.3 2100 10
Endrin 72-20-8 3.3 100 40
Endosulfan II 33213-65-9 3.3 900 03°
4,4'-DDD 72-54-8 3.3 2900 10
Endosulfan sulfate 1031-07-8 3.3 1000 03°
4,4'-DDT 50-29-3 3.3 2100 10
Methoxychlor 72-43-5 17.0 10000 6
Endrin ketone 53494-70-5 3.3 40’
Endrin aldehyde 7421-36-3 3.3 40
alpha-Chlordane 5103-71-9 1.7 540 ° 0.3°
gamma-Chlordane 5103-74-2 1.7 540 ° 0.3°
Toxaphene 8001-35-2 170.0 0.1
Notes:

1. Project specific ARARs and TBCs may vary. This table lists commonly identified ARARs and
TBCs for the Seneca project.

2. From CLP SOW for OLMO04.3. The CRQLs for soil are based on 100% solids. Samples with less
than 100% solids may have CRQLs greater than those listed in the table above.

3. From NYSDEC TAGM #4046.

4. From NYSDEC (1999) Technical Guidance for Screening Contaminated Sediments. Benthic aquatic
life chronic toxicity for freshwater sediment was used and sediment was assumed to contain 1%
organic carbon.

5. For chlordane.

6. For endosulfan.

7. For endrin.
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Table 6-1

Target Analyte List and Project ARAR/TBC Limits' for Polychlorinated Biphenyls by
GC/ECD - Water

PCB CAS # CRQL for CLP CRQL for Groundwater Surface
Compound Low CLP Water ARAR/TBC Water
Concentration TCL (CLP Value * ARAR/TBC
TCL OLMO04.3/AS ug/L Value ®
(OLCO03.2/ASP20 P 2000) * ug/L
00) 2 ug/L
ug/L
Aroclor 1016 12674-11-2 0.20 1.0 0.09 ° 1.2x10*°
Aroclor 1221 11104-28-2 0.20 2.0 0.09 ° 1.2x10*°
Aroclor 1232 11141-16-5 0.40 1.0 0.09 ° 1.2x10*°
Aroclor 1242 53469-21-9 0.20 1.0 0.09 ° 1.2x10*°
Aroclor 1248 12672-29-6 0.20 1.0 0.09 ° 1.2x10*°
Aroclor 1254 11097-69-1 0.20 1.0 0.09 ° 1.2x10*°
Aroclor 1260 11096-82-5 0.20 1.0 0.09 ° 1.2x10*°

Notes:

1. Project specific ARARs and TBCs may vary. This table lists commonly identified ARARs and TBCs for the

Seneca project.

2. From CLP SOW for OLCO03.2.
3. From CLP SOW for OLMO04.3.
4. MCL, Secondary Drinking Water Regulations, or NYSDEC TOGS 1.1.1 for Class GA water, whichever is

lower.

5. NYSDEC TOGS 1.1.1 for Class C water, or AWQC (USEPA, 2004) Criterion Continuous Concentration,
whichever is lower. NYSDEC standards/guidelines for fresh water fish survival/propagation and wildlife
protection were used; when not available, other standards/guidelines (human consumption of fish and aesthetic)

were used.

6. Applies to the sum of PCB compounds.
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Table 6-J

Target Analyte List and Project ARAR/TBC Limits for Polychlorinated
Biphenyls by GC/ECD - Soil and Sediment

PCB Compound CAS # CRQL for CLP NYSDEC NYSDEC
(CLP TAGM 3 Sediment
OLMO04.3/ASP ug/kg Screening Value
2000) TCL ? ¢
ug/kg ug/kg
Aroclor 1016 12674-11-2 33 1000 (surface) 193
10000
(subsurface)
Aroclor 1221 11104-28-2 67 1000 (surface) 193
10000
(subsurface)
Aroclor 1232 11141-16-5 33 1000 (surface) 193
10000
(subsurface)
Aroclor 1242 53469-21-9 33 1000 (surface) 193
10000
(subsurface)
Aroclor 1248 12672-29-6 33 1000 (surface) 193
10000
(subsurface)
Aroclor 1254 11097-69-1 33 1000 (surface) 193
10000
(subsurface)
Aroclor 1260 11096-82-5 33 1000 (surface) 193
10000
(subsurface)

Notes:

1. Project specific ARARs and TBCs may vary. This table lists commonly identified ARARs and
TBCs for the Seneca project.

2. From CLP SOW for OLMO04.3. The CRQLs for soil are based on 100% solids. Samples with less
than 100% solids may have CRQLs greater than those listed in the table above.

3. From NYSDEC TAGM #4046.

4. From NYSDEC (1999) Technical Guidance for Screening Contaminated Sediments. Benthic aquatic
life chronic toxicity for freshwater sediment was used and sediment was assumed to contain 1%
organic carbon.
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Table 6-K

Target Analyte List and Project ARAR/TBC Limits® for Inorganics — Water

Metal CAS # Contract Contract Required | Groundwater Surface
Required Quantitation Level ARAR/TBC Water
Quantitatio for ICP-MS? Value ® ARAR/TB
n Level for (Mg/L) ug/L C Value*
ICP-AES? ug/L
(Ho/L)
Aluminum 7429-90-5 500 50 50 100
Antimony 7440-36-0 60 5 3
Arsenic 7440-38-2 30 1 25 150
Barium 7440-39-3 50 5 1000
Beryllium 7440-41-7 5 1 3 11°
1100 °
Cadmium 7440-43-9 5 1 5 0.25
Calcium 7440-70-2 2000 200
Chromium 7440-47-3 15 5 50 74 (Cr IIT)
11 (Cr VI)
Cobalt 7440-48-4 20 1 5
Copper 7440-50-8 25 5 200 9.0
Iron 7439-89-6 200 200 300’
500 °
Lead 7439-92-1 20 1 15 2.5
Magnesium 7439-95-4 1000 100 35000
Manganese 7439-96-5 20 5 50
Mercury 7439-97-6 0.5 -- 0.7 0.0026
Nickel 7440-02-0 40 5 100 52
Potassium 7440-09-7 2000 200
Selenium 7782-49-2 40 5 10 4.6
Silver 7440-22-4 15 1 50 0.1
Sodium 7440-23-5 3000 300 20000
Thallium 7440-28-0 50 1 0.5 8
Vanadium 7440-62-2 25 5 14
Zinc 7440-66-6 75 10 2000 81
Cyanide 7440-67-7 20 -- 200 1
Notes:

1. Project specific ARARs and TBCs may vary. This table lists commonly identified ARARs and TBCs for
the Seneca project.

2. From CLP SOW for ILMO06.x.

3. MCL, Secondary Drinking Water Regulations, or NYSDEC TOGS 1.1.1 for Class GA water, whichever
is lower.

4. NYSDEC TOGS 1.1.1 for Class C water, or AWQC (USEPA, 2004) Criterion Continuous
Concentration, whichever is lower. NYSDEC standards/guidelines for fresh water fish survival/propagation
and wildlife protection were used; when not available, other standards/guidelines (human consumption of
fish and aesthetic) were used. A default hardness value of 100 ppm was assumed for ARAR/TBCs
dependent on hardness.

5. When hardness is less than or equal to 75 ppm.

6. When hardness is greater than 75 ppm.

7. Applies for iron and manganese, respectively.

8. Applies to the sum of iron and manganese.
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Table 6-L
Target Analyte List and Project ARAR/TBC Limits' for Inorganics — Soil and
Sediment
Metal CAS # Contract Contract NYSDEC NYSDEC
Required Required TAGM ? Sediment
Quantitation Quantitation mg/kg Screening
Level for ICP- Level for Value *
AES? ICP-MS? mg/kg
(mg/kg) (mg/kg)
Aluminum 7429-90-5 50 -- 19300
Antimony 7440-36-0 6 2.5 5.9 2.0
Arsenic 7440-38-2 3 0.5 8.2 6.0
Barium 7440-39-3 5 2.5 300
Beryllium 7440-41-7 0.5 0.5 1.1
Cadmium 7440-43-9 1 0.5 2.3 0.6
Calcium 7440-70-2 200 -- 121000
Chromium 7440-47-3 1.5 2.5 29.6 26.0
Cobalt 7440-48-4 2 0.5 30
Copper 7440-50-8 5 2.5 33 16.0
Iron 7439-89-6 50 -- 36500 20000
Lead 7439-92-1 5 0.5 24.8 31.0
Magnesium 7439-95-4 100 -- 21500
Manganese 7439-96-5 10 2.5 1060 460.0
Mercury 7439-97-6 0.2 -- 0.1 0.15
Nickel 7440-02-0 4 2.5 49 16.0
Potassium 7440-09-7 200 -- 2380
Selenium 7782-49-2 4 2.5 2
Silver 7440-22-4 1.5 0.5 0.75 1.0
Sodium 7440-23-5 300 -- 172
Thallium 7440-28-0 5 0.5 0.7
Vanadium 7440-62-2 2.5 2.5 150
Zinc 7440-66-6 7.5 5 110 120.0
Cyanide 7440-67-7 1 -- 0.35
Notes:

1. Project specific ARARs and TBCs may vary. This table lists commonly identified ARARs and TBCs for

the Seneca project. The CRQLs for soil are based on 100% solids. Samples with less than 100% solids
may have CRQLSs greater than those listed in the table above.
2. From CLP SOW for ILMO06.x.
3. From NYSDEC TAGM #4046.
4. From NYSDEC (1999) Technical Guidance for Screening Contaminated Sediments. Benthic aquatic
life chronic toxicity for freshwater sediment was used and sediment was assumed to contain 1% organic

carbon.
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Table 6-M

Target Analyte List and Limits for RCRA TCLP Test

Analyte | CAS# | CRQL(ug/L)* | Regulatory Level (ug/L)?
TCLP Metals
Arsenic 7440-38-2 1000 5000
Barium 7440-39-3 10000 100000
Cadmium 7440-43-9 100 1000
Chromium (total) 7440-47-3 1000 5000
Lead 7439-92-1 1000 5000
Mercury 7439-97-6 50 200
Selenium 7782-49-2 100 1000
Silver 7440-22-4 1000 5000
TCLP Volatiles
Benzene 71-43-2 10 500
2-Butanone (Methylethylketone) 78-93-3 10 200000
Carbon tetrachloride 56-23-5 10 500
Chlorobenzene 108-90-7 10 100000
Chloroform 67-66-3 10 6000
1,2-Dichloroethane 107-06-2 10 500
1,1-Dichloroethylene 75-35-4 10 700
Tetrachloroethylene 127-18-4 10 700
Trichloroethylene 79-01-6 10 500
Vinyl chloride 75-01-4 10 200
TCLP Semivolatiles
1,4-Dichlorobenzene 106-46-7 10 7500
2,4-Dinitrotoluene 121-14-2 10 130
Hexachlorobenzene 118-74-1 10 130
Hexachlorobutadiene 87-68-3 10 500
Hexachloroethane 67-72-1 100 3000
2-Methylphenol (o-Cresol) 95-48-7 10 200000
3-Methylphenol (m-Cresol) 108-39-4 10 200000
4-Methylphenol (p-Cresol) 106-44-5 10 200000
Nitrobenzene 98-95-3 10 2000
Pentachlorophenol 87-86-5 5 100000
Pyridine 110-86-1 100 5000
2,4,5-Trichlorophenol 95-95-4 10 400000
2,4,6-Trichlorophenol 88-06-2 10 2000
TCLP Pesticides
Gamma-BHC (Lindane) 58-89-9 10 400
Chlordane 57-74-9 10 30
Endrin 72-20-8 0.5 20
Heptachlor 76-44-8 0.5 8
Heptachlor Epoxide 1024-57-3 0.5 8
Methoxychlor 72-43-5 100 10000
Toxaphene 8001-35-2 10 500
TCLP Herbicides
2,4-Dichlorophenoxyacetic acid (2,4-D) 94-75-7 100 10000
2,4,5-Trichlorophenoxypropionic acid 93-76-5 10 1000
(2,4,5-TP; Silvex)
Reactivity (HCN) 100,000 100,000
Reactivity (H,S) 100,000 100,000

Notes:

1. Based on NYSDEC ASP Requirement for RCRA TCLP Program.

2. Based on 40CFR261.23 and 40CFR261.24.
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Table 6-N

Project ARAR/TBC Limits® for Other Analytes

Analyte CAS# | Groundwa Surface NYSDE NYSDEC Project Project
ter Water C Sediment Required RL | Required RL
ARAR/TB | ARAR/TBC | TAGM Screening for Aqueous® for
c? 3 4 Value ° (ug/L) Soil/Sediment
(Mg/L) (Mg/L) (uglkg) | (uglkg) °
(ugrkg)
Alkalinity 20000 2000
Ammonia 2000 ’ Note 8
Chloride 250000 230000 1000
Dissolved oxygen 4000 ° 400
Chemical Oxygen 50000
Demand
Total Kjeldahl 2
Nitrogen (TKN)
Hexavalent 50 11 1
chromium
Methane 74-82-8 1"
Ethane 74-84-0 21
Ethene 74-85-1 310
Nitrate (as N) 10000 "' 100
Nitrite (as N) 1000 100
pH 6.5—8.5" 6.5-9" 0.1 (unitless)
(unitless) (unitless)
Perchlorate 6" 0.6
Phosphorus 5
Sulfatec 250000 2000
TOC 1000 500
Total Dissolved 500000
Solids
Total sulfides 50" 2.0 0.2
Reactivity (HCN) 250,000
Reactivity (H,S) 500,000
Notes:

1. Project specific ARARs and TBCs may vary. This table lists commonly identified ARARs and TBCs for the Seneca project.

2. MCL, Secondary Drinking Water Regulations, or NYSDEC TOGS 1.1.1 for Class GA water, whichever is lower.

3. NYSDEC TOGS 1.1.1 for Class C water, or AWQC (USEPA, 2004) Criterion Continuous Concentration, whichever is lower.
NYSDEC standards/guidelines for fresh water fish survival/propagation and wildlife protection were used; when not available,
other standards/guidelines (human consumption of fish and aesthetic) were used.
4. From NYSDEC TAGM #4046.

5. From NYSDEC (1999) Technical Guidance for Screening Contaminated Sediments. Benthic aquatic life chronic toxicity
for freshwater sediment was used and sediment was assumed to contain 1% organic carbon.

6. Reporting limit (RL) requirement for specific project may vary. See SS WP for project specific requirement.
7. Applies to NH3 + NH4 as N.

8. pH and temperature dependent. See NYSDEC TOGS 1.1.1 for details.

9. From NYSDEC Surface Water and Groundwater Quality Standards and Groundwater Effluent Limitations, 6 NYCRR Part 703.

10. Method quantitation limit.

11. Applies to the sum of nitrate and nitrite (expressed as N).
12. Groundwater TBC based on Secondary Drinking Water Regulations and surface water TBC based on AWQC for non poriority

pollutants.

13. California Department of Health Services notification level.
14. Expressed as hydrogen sulfide.
15. USACE. 2002. Waste Management System; Testing and Monitoring Activities; Proposed Rule; Methods Innovation Rule
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Table 7-A

Quality Control Requirements for Organic Analysis by Gas Chromatography and High-Performance Liquid Chromatography

(Methods 7580, 8081A, 8082A, and 8330)

Minimum Acceptance Corrective Data Validation Flagging
QC Check Frequency Criteria Action Criteria Comments
Demonstrate Prior to using any QC acceptance criteria | Recalculate results; Not applicable (NA) This is a demonstration
acceptable test method and at published by DoD, if locate and fix problem, of ability to generate
analyst any time there is a available; otherwise then rerun demonstration acceptable accuracy and
capability significant change method-specified for those analytes that precision using four
in instrument type, criteria. did not meet criteria replicate analyses of a
personnel, or test QC check sample (e.g.,
method LCS or PT sample). No
analysis shall be allowed
by analyst until
successful
demonstration of
capability is complete.
Method At initial set-up and | See 40 CFR 136B. Run MDL verification NA Samples cannot be
detection limit | subsequently once MDL verification check at higher level and analyzed without a valid
(MDL) study per 12 month checks must produce a | higher MDL set or MDL.
period; otherwise response at least 3 reconduct MDL study
quarterly MDL times greater than
verification checks instrument’s noise
shall be performed level.
Retention time | At method set-up Width is + 3 times NA NA
window width | and after major standard deviation for
calculated for maintenance (e.g., each analyte retention
each analyte column change) time from 72-hour
and surrogate study.
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Table 7-A

Quality Control Requirements for Organic Analysis by Gas Chromatography and High-Performance Liquid Chromatography
(Methods 7580, 8081A, 8082A, and 8330)

Minimum Acceptance Corrective Data Validation Flagging
QC Check Frequency Criteria Action Criteria Comments
Breakdown Daily prior to Degradation <20% for | Correct problem, then If DDT breakdown>20%: No samples shall be run
check (Endrin/ | analysis of samples | either endrin or DDT; repeat breakdown check. | i. J all DDT detects. If DDT was until degradation for
DDT Method Degradation <30% for not detected, but DDD/DDE are individual compound
8081A only) sum of endrin and positive, R DDT result. DDT and endrin < 20%
DDT. ii. NJ DDD and DDE detects. and degradation for

b. If endrin breakdown>20%: combined DDT and

i. J all endrin detects. If endrin was | endrin <30%.

not detected, but endrin aldehyde

and endrin ketone are positive, R

endrin result.

ii. NJ endrin ketone and endrin

aldehyde detcts.
Minimum Initial calibration 1) All single Correct problem, then If technical criteria were not met, Problem must be
three-point prior to sample component analytes repeat initial calibration. | qualify all associated positive corrected. No samples
initial analysis. For HPLC, | except alpha and delta results generated during the entire | may be run until ICAL
calibration for | a five point initial BHC must have %RSD analytical sequence "J" and all has passed.
all analytes calibration is no greater than 20%. non-detects "UJ". When %RSD > | For PCB analysis, a
(ICAL) required. 2) Alpha and delta 90%, flag all non-detect results for | mixture of Aroclors

BHC must have %RSD that analyte "R" (unusable), and 1016 and 1260 is

no greater than 25%.
3) Surrogates must
have %RSD no greater
than 30%.

4) SOW allows up to 2
of single analytes
except surrogates to fail
contractual %RSD
limit. The failing
analytes must have a
%RSD < 30%.

positive results as “J” estimated.

normally used to
establish detector
calibration linearity,
unless otherwise
specified by the SS-WP.
In addition, a mid-level
or lower standard for
each of the remaining
Aroclors is analyzed for
pattern recognition and
response factor.
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Table 7-A

Quality Control Requirements for Organic Analysis by Gas Chromatography and High-Performance Liquid Chromatography
(Methods 7580, 8081A, 8082A, and 8330)

Minimum Acceptance Corrective Data Validation Flagging
QC Check Frequency Criteria Action Criteria Comments
Second source | Once after each Value of second source | Correct problem and If the %D is outside the +25.0% Problem must be
calibration initial calibration for all analytes within + | verify second source range for any compound(s), corrected. No samples
verification 25% of expected value | standard. If that fails qualify associated positive results | may be run until

(initial source)

then repeat initial
calibration.

for that compound "J" and non-
detects "UJ". The "associated
samples" are those which followed
the last in-control standard up to
the next passing standard
containing the analyte(s) in
question. If the %D is > 90%, flag
all nondetects for that analyte "R"
(unusable).

calibration has been
verified.

Retention time
window
position
establishment
for each
analyte and
surrogate

Once per ICAL

The center of the
retention time window
shall be set at midpoint
of initial calibration
curve.

NA

NA

Retention time
window
verification for
each analyte
and surrogate

Each calibration

verification standard

All analytes and
surrogates within
established windows

Correct problem, then
reprocess all samples
analyzed since the last
acceptable retention time
check. Or, perform a
new ICAL and reset
retention time windows.

Flagging criteria is not appropriate
for initial verification. For CCV,
apply a Q-flag to all results for
analytes outside the established
window.

No samples shall be run
without correctly set
retention time windows.
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Table 7-A

Quality Control Requirements for Organic Analysis by Gas Chromatography and High-Performance Liquid Chromatography
(Methods 7580, 8081A, 8082A, and 8330)

Minimum Acceptance Corrective Data Validation Flagging
QC Check Frequency Criteria Action Criteria Comments
Calibration An instrument blank | All analytes within £ Correct problem, rerun If the %D is outside the £25.0% If an individual analyte
verification and the PEM must 25% of expected value | calibration verification range for any compound(s), is > 25%, no samples
(initial [ICV] bracket one end of a | (%D). and reanalyze all qualify associated positive results may be analyzed until

and continuing
[CCV])

12-hour period
during which
sample data are
collected, and a
second instrument
blank and the
midpoint
concentration of
Individual Standard
Mixtures A and B
must bracket the
other end of the 12-
hour period.

samples since last
successful calibration
verification.

for that compound "J" and non-
detects "UJ". The "associated
samples" are those which followed
the last in-control standard up to
the next passing standard
containing the analyte(s) in
question. If the %D is > 90%, flag
all nondetects

for that analyte "R" (unusable).

the problem has been
corrected.

Method blank

A method blank
must be extracted
each time 20 or less
field samples
(excluding
MS/MSD and PE
samples) are
extracted. A method
blank shall be
analyzed on each
GC/EC system

No analytes detected >

CRQL and surrogate
recoveries within
30%~150%.

Correct problem, if
required, reprep then
reanalyze method blank
and all samples
processed with the
contaminated blank.

Flag sample result with a U if
sample > CRQL but < or =5 x
blank level; Report CRQL and
qualify U if sample<CRQL and <
or = 5 x blank level; no action if
sample >CRQL and > 5 x CRQL.
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Table 7-A

Quality Control Requirements for Organic Analysis by Gas Chromatography and High-Performance Liquid Chromatography
(Methods 7580, 8081A, 8082A, and 8330)

Minimum Acceptance Corrective Data Validation Flagging

QC Check Frequency Criteria Action Criteria Comments
Instrument First analysis in a No analytes detected > | Correct problem,
blank 12-hr analysis CRQL and surrogate reanalyze instrument

sequence recoveries within blank and associated
30%~150%. samples.

Laboratory One LCS for every QC acceptance criteria | Correct problem, then If corrective action fails, or LCS acceptance criteria
control sample | group of samples in | specified in CLP and reprep and reanalyze the | sufficient sample volume is not MUST be met before
(LCS) the Sample Delivery | those specified in Table | LCS and all samples in available for reprep, apply data are reported. LCS
containing all Group. 9. the associated batch for | professional judgment to contamination or any
analytes failed analytes in all determine necessary quailifier for | LCS analyzed not

required to be
reported by the

samples in the associated
preparatory batch, if

specific analyte(s) in all samples in
the associated preparatory batch.

meeting the criteria will
require re-extraction and

project or sufficient sample re-analysis at no
contract material is available additional cost.
Matrix spike A matrix spike must | For matrix evaluation, Examine the project- No action is taken based upon For matrix evaluation
(MS) be performed for the | use QC acceptance specific DQOs. Contact | MS/MSD data alone. MS/MSD only. If MS results are

following,
whichever is most
frequent:

1) Each SDG,

2) Each group of 20
field samples.

3) Each group of
field samples of a
similar
concentration level.

criteria specified by
CLP and those
specified in Table 9.

the client as to additional
measures to be taken.

results may be used in conjunction
with other QC criteria to determine
the need for data qualification. The
validator using professional
judgment has several options:

1) Do nothing; 2) Qualify only the
affected analyte in the unspiked
sample; 3) Qualify all analytes in
the unspiked sample; 4) Qualify
only the affected analyte in all
samples. This must be supported
by details; 5) Qualify only the
affected analyte or all of the
analytes if recovery is < 10%

outside the limits, the
data shall be evaluated
to determine the source
of difference and to
determine if there is a
matrix effect or
analytical error.

P:\PIT\Projects\Huntsville HTW\SAP\SAP_Final Revised July2006\Tables\Tables1-7.doc




Revised Final Generic Site-Wide Sampling and Analysis Plan for
Seneca Army Depot Activity

Contract DACA87-02-D-0005 / Delivery Order 0013

Table 7-A

Quality Control Requirements for Organic Analysis by Gas Chromatography and High-Performance Liquid Chromatography
(Methods 7580, 8081A, 8082A, and 8330)

Minimum Acceptance Corrective Data Validation Flagging
QC Check Frequency Criteria Action Criteria Comments

Matrix spike A matrix spike RPD (between MS and | Examine the project- Professional judgment, see above. | The data shall be
duplicate duplicate or sample | MSD or sample and specific DQOs. Contact evaluated to determine
(MSD) or duplicate must be sample duplicate) the client as to additional the source of difference.
sample performed for the meets criteria specified | measures to be taken.
duplicate following, in Table 9.

whichever is most

frequent:

1) Each SDG,

2) Each group of 20

field samples,

3) Each group of

field samples of a
similar
concentration level.
For 8330, one
laboratory duplicate
should be submitted
for each extraction
batch.
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Table 7-A

Quality Control Requirements for Organic Analysis by Gas Chromatography and High-Performance Liquid Chromatography
(Methods 7580, 8081A, 8082A, and 8330)

Minimum Acceptance Corrective Data Validation Flagging
QC Check Frequency Criteria Action Criteria Comments
Surrogate All field and QC QC acceptance criteria | For QC and field Qualify data in accordance with Alternative surrogates
spike (analytes | samples for surrogate specified | samples, reanalyze Region 2 SOP. In brief, are recommended when
identified in in Table 8 sample. If surrogate 1) If surrogate on both columns is | there is obvious
Table 8) recovery is still out, below limit but >10%, check chromatographic
identify the cause of the | chromatograms for interference interference.

problem. If possible,
correct problem then
reprep and reanalyze all
failed samples for failed
surrogates in the
associated preparatory
batch, if sufficient
sample material is
available. If obvious
chromatographic
interference with
surrogate is present,
reanalysis may not be
necessary.

and qualify affected analytes

2) If surrogate on both columns is
below limit but > 10%, J non-
detects and positive hits.

3) If recoveries for both surrogates
on both columns are below limit
but >10%, J positive results and
UJ non-detects.

4) If recoveries are above limit for
both surrogates on both columns, J
positive values.

5) If both surrogates on one
column are below limit but > 10%,
use the data from the other
column, providing both surrogates
on that column are within limits.
6) If recovery is <10% for either
surrogate on any column, and no
chromatographic or matrix
interference is visible, J positive
results and R non-detects.

P:\PIT\Projects\Huntsville HTW\SAP\SAP_Final Revised July2006\Tables\Tables1-7.doc




Revised Final Generic Site-Wide Sampling and Analysis Plan for
Seneca Army Depot Activity
Contract DACA87-02-D-0005 / Delivery Order 0013

Table 7-A

Quality Control Requirements for Organic Analysis by Gas Chromatography and High-Performance Liquid Chromatography
(Methods 7580, 8081A, 8082A, and 8330)

Minimum Acceptance Corrective Data Validation Flagging
QC Check Frequency Criteria Action Criteria Comments
Confirmation All analytes Results between two NA Qualify data in accordance with Report the lower of two
of positive detected above the columns %D < 25%. Region 2 SOP. In brief, results unless QA/QC
results (second | MDL require (when higher value is %D=0 - 25%, no action issues with the column.
column or confirmation on a compared to lower %D=26 - 70%, "J"
second second column or value) %D=71 - 100%, "JN"
detector) second detector. %D=100-200% (No Interference)
NRH
%D=100 - 200% (Interference
detected), “JN"
%D> 50% (Pesticide value is <
CRQL), "U"
%D>200% “R”
Results NA NA NA Apply J to all results below CRQL.
reported Hits well below the CRQLs (less
between MDL than 1/2 the CRQL value) may be
and RL column/background noise and
using discretion may not be
reported.
Note:

QA/QC requirements are based on the CLP OLMO04.3 SOP. If SW 846 methods or other equivalent methods are chosen for specific project, QA/QC
requirements should be consistent with the specifications provided by the method or the SS-WP. Data validation should be conducted in accordance with the
Region 2 SOPs for the specific method.
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Table 7-B
Quality Control Requirements for Organic Analysis by Gas Chromatography/Mass Spectroscopy (Methods 8260B, 8270C, 524.2) and GC/FID
(Method 8015B)
Data Validation
Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments
Demonstrate Prior to using | QC acceptance criteria published by DoD, if Recalculate results; NA A demonstration of
acceptable any test available; otherwise method-specific criteria. locate and fix problem, ability to generate
analyst method and at then rerun acceptable
capability any time there demonstration for those accuracy and
is a significant analytes that did not precision using
change in meet criteria four replicate
instrument analyses of a QC
type, check sample (e.g.,
personnel, or LCS or PT). No
test method analysis shall be
allowed until
demonstration of
capability is
complete.
MDL study At initial set- See 40 CFR 136B. MDL verification checks Run MDL verification | NA Samples cannot be
up and must produce a response at least 3 times check at higher level analyzed without a
subsequently greater than instrument’s noise level. and higher MDL set or valid MDL.
once per 12- reconduct MDL study
month period;
otherwise
quarterly MDL
verification
checks shall be
performed
Tuning (MS Prior to Refer to Table 1 in Exhibit D of CLP Retune instrument and | Flagging criteria is not | Problem must be

methods only)

calibration and
every 12 hours
during analysis

OLCO03.2 (December 2000) and OLM04.3
(March 2003) for specific requirements.

verify. Rerun affected
samples.

appropriate

corrected. No
samples may be
accepted without a
valid tune.
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Table 7-B
Quality Control Requirements for Organic Analysis by Gas Chromatography/Mass Spectroscopy (Methods 8260B, 8270C, 524.2) and GC/FID
(Method 8015B)
Data Validation
Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments
Minimum five- | Initial Refer to CLP OLC03.2 (December 2000) and | Correct problem then Qualify in accordance Problem must be
point initial calibration OLMO04.3 (March 2003) for specific repeat initial with Region 2 SOP. corrected. No
calibration for | prior to sample | requirements. calibration. If %RSD is >30.0%, ] | samples may be
all analytes analysis, VOC: Table 5 in Exhibit D, OLMO04.3; Table associated detects. run until ICAL has
(ICAL) whenever D-2 in Exhibit D, OLC03.2 When %RSD is>90%, | passed.
corrective SVOC: Table 5 in Exhibit D, OLM04.3; Table R non-detects and J
action is taken | D-4 in Exhibit D, OLC03.2 detects.
which may Up to two compounds may fail the criteria and If the average RRF is <
affect initial still meet the minimum RRF and %RSD 0.05, qualify associated
calibration, requirements. However, these compounds non-detects with an "R"
and whenever | must have a minimum RRF greater than or and flag associated
calibration equal to 0.010, and the %RSD must be less positive data as
acceptance than or equal to 40.0 percent. estimated "J".
criteria are not
met.
Retention time | Once per Position shall be set using the midpoint NA NA
window ICAL standard of the initial calibration curve.
position
establishment
for each
analyte and
surrogate
Evaluation of Each All analytes and surrogates within established | Correct problem, then Professional judgment.
relative calibration windows reprocess all samples If incorrect
retention times | verification analyzed since the last | identifications were
(RRT) standard acceptable retention made, data should be

time check. Or, perform
a new ICAL and reset
retention time windows.

rejected, flagged N or
changed to not detected
at reporting limit.
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Table 7-B
Quality Control Requirements for Organic Analysis by Gas Chromatography/Mass Spectroscopy (Methods 8260B, 8270C, 524.2) and GC/FID
(Method 8015B)
Data Validation
Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments
Calibration Daily, before Refer to CLP OLC03.2 (December 2000) and | Correct problem, rerun | J both detects and non-
verification sample OLMO04.3 (March 2003). CV. If that fails, then detects for the outlier
(CV) analysis, after | VOC: Table 5 in Exhibit D, OLMO04.3; Table | repeat initial calibration | compound(s) if
injection of D-2 in Exhibit D, OLC03.2 and reanalyze all %D>25%.
instrument SVOC: Table 5 in Exhibit D, OLMO04.3; Table | affected samples. When %D is > 90%, R
performance D-4 in Exhibit D, OLC03.2 non-detects and J
compound Up to two compounds may fail the criteria and detects.
and every 12 still meet the minimum RRF and %RSD If any RRF is < 0.05, R
hours of requirements. These compounds must have a associated non-detects
analysis time minimum RRF no less than 0.010, and %RSD and J associated detects.
must be less than or equal to 40.0 percent.
Internal With every Inspect mass See Region 2 SOPs. If | Sample results are
standards continuing Internal standard areas of every sample and spectrometer and GC IS area count is outside | not acceptable
o blank should be within the upper and lower . . . . .
calibration, for malfunctions. limit, J associated without a valid

and with every
project sample

limits (-50% to +100%) for each continuing
calibration; the retention times of the internal
standards should be within 30 seconds of the
associated calibration standard.

Reanalysis of samples
analyzed while system
was malfunctioning is
mandatory. See
corrective action for
CV.

results. Do not qualify
nondetects when
associated IS area
counts are > 100%. If
area counts are < 25%
of 12-hr IS area, or if
performance exhibits a
major abrupt dropoff, R
associated nondetects
and J detects.

CV-IS.
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Table 7-B
Quality Control Requirements for Organic Analysis by Gas Chromatography/Mass Spectroscopy (Methods 8260B, 8270C, 524.2) and GC/FID
(Method 8015B)
Data Validation
Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments
Method blank | SVOC: One The concentration of each target compound Correct problem. All For common analytes, The source of the
per found in the storage and method blanks must samples processed flag sample result with | contamination must
preparatory be less than its CRQL, except for methylene within the 12-hour time | a U if sample >CRQL be investigated and
batch (or 20 chloride and cyclohexane which must be less | period with a method but <10xblank level; appropriate
field samples, | than 10 times their respective CRQLs, acetone | blank or instrument Report CRQL and corrective
whichever is and 2-butanone, which must be less than two | blank that does not qualify U if measures MUST
more times their respective CRQLs, and phthalate meet the blank sample<CRQL and be taken and

frequent),
VOC:
analyzed every
12-hr time
period on each
GC/MS

esters, which must be less than 5 times
CRQLs.

technical acceptance
criteria will require
reanalysis at no
additional cost.

<10xblank level; no
action if sample
>CRQL and
>10xCRQL.

For other analytes, flag
sample result with a U

documented before
further sample
analysis proceeds.

system, before if sample > CRQL but
any samples, <5xblank level; Report
and for each CRQL and qualify U if
matrix. sample<CRQL and
<5xblank level; no
action if sample
>CRQL and >5xCRQL.
LCS One LCS per QC acceptance criteria specified by the Correct problem, then When the results of the | When MS results
containing all preparatory laboratory or 70~130% when laboratory reprep and reanalyze matrix spike analysis indicate a potential
analytes batch advisory limits are not available. the LCS and all indicate a potential problem due to

required to be
reported by the
project or CLP

associated samples for
failed analytes, if
sufficient sample
material is available.

problem due to the
sample matrix itself, the
LCS results are used to
verify that the
laboratory can perform
the analysis in a clean
matrix.

sample matrix, the
LCS results are
used to verify that
the laboratory can
perform the
analysis in a clean
matrix.
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Quality Control Requirements for Organic Analysis by Gas Chromatography/Mass Spectroscopy (Methods 8260B, 8270C, 524.2) and GC/FID

(Method 8015B)
Data Validation
Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments
MS A matrix spike | For matrix evaluation, use QC acceptance Examine the project- No action is taken For matrix
must be criteria specified by CLP and those specified specific DQOs. Contact | based upon MS/MSD evaluation only. If

performed for
the following,
whichever is
most frequent:
1) Each SDG,
2) Each group
of 20 field
samples,

3) Each group
of field
samples of a
similar
concentration
level.

in Table 9.

the client as to
additional measures to
be taken.

data alone. MS/MSD
results may be used in
conjunction with other
QC criteria to qualify
data.

The validator using
professional judgment
has several options:

1) Do nothing

2) Qualify only the
affected analyte in the
unspiked sample

3) Qualify all of the
analytes in the unspiked
sample

4) Qualify only the
affected analyte in all
samples. This must
have supporting details
to document this action
5) Qualify only the
affected analyte or all
of the analytes if
recovery is < 10%

MS results are
outside the limits,
the data shall be
evaluated to
determine the
source of
difference and to
determine if there
is a matrix effect or
analytical error.
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Table 7-B
Quality Control Requirements for Organic Analysis by Gas Chromatography/Mass Spectroscopy (Methods 8260B, 8270C, 524.2) and GC/FID
(Method 8015B)
Data Validation
Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments
MSD or A matrix spike | RPD (between MS and MSD or sample and Examine the project- Professional judgment, | The data shall be
sample duplicate or sample duplicate) meets criteria specified in specific DQOs. Contact | see above. evaluated to
duplicate sample Table 9. the client as to determine the
duplicate must additional measures to source of
be performed be taken. difference.

for the
following,
whichever is
most frequent:
1) Each SDG,
2) Each group
of 20 field
samples,

3) Each group
of field
samples of a
similar
concentration
level.
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Table 7-B
Quality Control Requirements for Organic Analysis by Gas Chromatography/Mass Spectroscopy (Methods 8260B, 8270C, 524.2) and GC/FID
(Method 8015B)
Data Validation
Minimum Acceptance Corrective Flagging
QC Check Frequency Criteria Action Criteria Comments
Surrogate All field and QC acceptance criteria for in Table 8. For VOC, if any For VOC, if recoveries
spike (analytes | QC samples surrogate recovery fails, | >10% but outside
identified in correct problem, then limits, J all detects; UJ
Table 8) all samples with failing | non-detects where
surrogates must be recovery is less than
reanalyzed. lower limit.
For SVOC, if two or For SVOC, if two BN
more surrogate within or acid surrogate
the same fraction fail, recoveries exceed limits
correct problem, then but >10%, for the
all samples with failing | affected fraction only,
surrogates in the qualify positive results
associated preparatory as J and flag all non-
batch must be detects as UJ when
reprepped and /or recoveries are less than
reanalyzed. lower limit.
For VOC and SVOC, If
any surrogate recovery
< 10%, qualify
associated positive
results as J and non-
detects as R.
Results NA NA NA Apply J to all results
reported between MDL and RL.
between MDL
and RL
Note:

QA/QC requirements are based on the CLP OLM04.3 SOP. If SW 846 methods or other equivalent methods are chosen for specific project, QA/QC requirements should be
consistent with the specifications provided by the method or the SS-WP. Data validation should be conducted in accordance with the Region 2 SOPs for the specific method.
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Table 7-C

Quality Control Requirements for Inorganic Analysis by Inductively Coupled Plasma (ICP) and Atomic Absorption Spectroscopy (AA) (Methods
6010B And 7000A Series)

Minimum Acceptance Corrective Data Validation Flagging
QC Check Frequency Criteria Action Criteria Comments
Demonstrate Prior to using any QC acceptance criteria | Recalculate results; NA This is a demonstration of
acceptable test method and at published by DoD, if locate and fix problem, analyst ability to generate
analyst any time there is a available; otherwise then rerun demonstration acceptable accuracy and
capability significant change in | method-specified for those analytes that precision using four
instrument type, criteria did not meet criteria replicate analyses of a QC
personnel, or test check sample (e.g., LCS
method or PT sample). No
analysis shall be allowed
by analyst until successful
demonstration of
capability is complete.
MDL study At initial set-up and | See 40 CFR 136B. Run MDL verification NA Samples cannot be
subsequently once MDL verification check at higher level and analyzed without a valid
per 12 months; checks must produce a | higher MDL set or MDL.
otherwise quarterly | response at least 3 times | reconduct MDL study
MDL verification greater than instrument
checks shall be noise level.
performed
Instrument Every 3 months Detection limits NA NA Samples cannot be
detection limit established shall be < analyzed without a valid
(IDL) study CRDL. IDL.
(ICP only)
Linear range The upper limit of NA NA NA No samples may be
or high-level the linear range analyzed without a valid
calibration should be upper limit of linear range
check standard | established prior to established.
(ICP only) the start of contract

analyses and at least
quarterly thereafter.
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Table 7-C

Quality Control Requirements for Inorganic Analysis by Inductively Coupled Plasma (ICP) and Atomic Absorption Spectroscopy (AA) (Methods

6010B And 7000A Series)

Minimum Acceptance Corrective Data Validation Flagging
QC Check Frequency Criteria Action Criteria Comments
Initial Daily initial ICP: No acceptance Correct problem and Flag as J all associated results. Problem must be
calibration for | calibration prior to criteria unless more repeat initial calibration. corrected. No samples
all analytes sample analysis than one standard is may be run until ICAL
(ICAL) (ICP: minimum one | used, in which case r > has passed.

high standard and a
blank; GFAA.:
minimum three
standards and a
blank; CVAA:
minimum 4
standards and a
blank)

0.995.
GFAA:r>0.995

CVAA:r=0.995

Second source

Once after each

All analyte(s) within £+

Correct problem and

J all detects with %R between

Problem must be

calibration initial calibration, 10% of expected value. | verify second source 75-89% (65-79% for Hg; 70- corrected. No samples
verification prior to sample standard. If that fails, 84% for CN) or 111-125% (121- | may be run until
analysis then repeat initial 135% for Hg; 116-130% for CN) | calibration has been
calibration. recovery. Qualify results <IDL verified as acceptable.

as UJif ICV %R is 75-89%

(CN, 70-84%; HG, 65-79%).

Reject data if recovery of the

ICV is outside the range 75-

125% (CN, 70-130%; Hg, 65-

135%). Qualify five samples on

either side of verification

standard out of control limits.
Continuing After every 10 All analyte(s) within + | Correct problem, rerun Save as above. Problem must be
calibration samples and at the 10% of expected value | calibration verification. corrected. Results may
verification end of the analysis If fails, repeat initial not be reported without a
(ccv) sequence calibration and reanalyze valid CCV.

samples.
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Table 7-C

Quality Control Requirements for Inorganic Analysis by Inductively Coupled Plasma (ICP) and Atomic Absorption Spectroscopy (AA) (Methods

6010B And 7000A Series)

Minimum Acceptance Corrective Data Validation Flagging
QC Check Frequency Criteria Action Criteria Comments
Low level Daily after ICV/ICB | The percent recovery of | Reanalyze CRI, if still If the recovery of the standard is | No samples may be
calibration and immediately the CRI should fall not within the limits, between 50-69%, flag all analyzed without a valid
check standard | preceding the within 70-130% (50- correct problem, positive sample results as “J” low-level calibration
(ICP only) Interference Check 150% for antimony, recalibrate instrument, and all non-detect results as check standard. Low-level
Sample (ICS) lead, and thallium) then reanalyze. “UJ”; If the recovery is between | calibration check standard

analyses; in
addition, at the end
of each sample
analysis run and at a
frequency of not less
than once per 20
analytical samples:
per analysis run,
followed by
CCV/CCB.

131-150%, flag positive sample
results as “J”; If the recovery is
less than 50%, flag all data as
“R”; If the recovery is greater
than 150%, flag all positive
sample results as “R”.

should be less than or
equal to the reporting
limit. If a multipoint
calibration is performed
and the low point of the
calibration is at or below
the reporting limit, no low
level calibration check is
necessary.
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Quality Control Requirements for Inorganic Analysis by Inductively Coupled Plasma (ICP) and Atomic Absorption Spectroscopy (AA) (Methods
6010B And 7000A Series)

Table 7-C

Minimum Acceptance Corrective Data Validation Flagging
QC Check Frequency Criteria Action Criteria Comments
Preparation One per preparatory | No analytes detected > | If preparation Flagging criteria is not
blank batch, or one per CRDL. For common blank>CRDL, all appropriate.

SDG, whichever is
more frequent.

laboratory
contaminants, no
analytes detected > RL.

associated samples with
concentrations less than
10 times blank and
above CRQL shall be
redigested and re-
analyzed.

If preparation blank < -
CRDL, all samples
reported below 10 x
CRDL associated with
the blank, shall be
redigested and re-
analyzed with
appropriate new QC.

Calibration Immediately after No analytes detected >
blank every ICV and CRDL or 2xIDL if IDL
CCV, at a frequency | > CRDL.
of 10% or every 2

hours during the
run, whichever is
more frequent.

Correct problem, then
reanalyze calibration
blank and all associated
samples.

Flag as (J) positive sample
results when raw sample value is
less than or equal to calibration
blank value analyzed between
calibration blank with value over
CRDL (or 2xIDL) and nearest
good calibration blank. Flag five
samples on either side of the
calibration blank outside limits.
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Quality Control Requirements for Inorganic Analysis by Inductively Coupled Plasma (ICP) and Atomic Absorption Spectroscopy (AA) (Methods
6010B And 7000A Series)

Table 7-C

Minimum Acceptance Corrective Data Validation Flagging
QC Check Frequency Criteria Action Criteria Comments
Interference At the beginning Within £20% of true Terminate analysis, If ICS recovery is between 121-
check solutions | (after ICV) and end | value locate and correct 150%, flag associated positive
(ICP only) of an analytical run, problem, recalibrate sample results “J”; if ICS
and at a frequency instrument, reanalyze recovery falls within 50-79%,
of not less than once ICS, reanalyze all flag associated positive sample
per 20 analytical affected samples. results as “J” and associated
samples per analysis non-detect sample results as
run. “UJ”; If ICS recovery is <50%,
flag all associated results as “R”;
if ICS recovery is > 150%, flag
all positive results as “R”.
LCS One LCS per Within £20% of true If % recovery for If aqueous LCS recovery is <
containing all preparatory batch, or | value for aqueous LCS. | aqueous LCS falls 50%, R all data; J associated
analytes per SDG, whichever | Within the USEPA outside 80 - 120% data if LCS recovery is between
required to be | is more frequent for | specified limits for (exception: Ag and Sb), | 50% and 79%; J all detects if
reported by the | each matrix solid LCS provided by | or if results for the solid | recovery is between 121% and
project or (aqueous and solid). | USEPA. LCS fall outside EPA 150%; R all detects if recovery
contract limits, analyses must be | is greater than 150%.
terminated, problem If solid LCS recovery is higher
corrected, and previous than limits, J all associated
samples associated with | detects. If solid LCS recovery is
the LCS redigested and lower than limits, J all associated
reanalyzed.. data.
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Table 7-C

Quality Control Requirements for Inorganic Analysis by Inductively Coupled Plasma (ICP) and Atomic Absorption Spectroscopy (AA) (Methods

6010B And 7000A Series)

Minimum Acceptance Corrective Data Validation Flagging
QC Check Frequency Criteria Action Criteria Comments
Serial dilution | One sample from Five-fold dilution must J all sample data>10xIDLs (or Only applicable for
test (ICP only) | each SDG and agree within + 10% of >CRDL when 10xIDL<CRDL) | samples with
matrix. the original for which %D is greater than concentrations > 10 x

measurement if
concentration is
sufficiently high (i.e.,
>10IDL).

10% but less than 100%. R
associated results no less than
10xIDLs (or >CRDL when
10xIDL<CRDL) for which %D
is no less than 100%.

IDL.

Post digestion

When MS test fails.

Recovery within 75-

Examine the project-

No action is taken based upon

spike (ICP and 125% of expected specific DQOs. Contact | PDS data alone. However, using
cyanide) results the client as to additional | informed professional judgment,
measures to be taken. the PDS results may be used in
conjunction with other QC
criteria to determine the need for
qualification of the data.
Recovery test When dilution test Recovery within 85- Run samples by method | Apply J to all sample results (for
(GFAA only) fails. 115% of expected of standard addition same matrix) in which MSA was
results. (MSA) or see flagging not run when recovery is outside
criteria. of 85-115% range.
Method of When matrix NA NA NA Document use in the case
standard interference is narrative.
addition suspected
(MSA)
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Table 7-C

Quality Control Requirements for Inorganic Analysis by Inductively Coupled Plasma (ICP) and Atomic Absorption Spectroscopy (AA) (Methods

6010B And 7000A Series)

Minimum Acceptance Corrective Data Validation Flagging
QC Check Frequency Criteria Action Criteria Comments
MS One MS every 20 Recovery within 75- Examine the project- For aqueous, if <30%, R all For matrix evaluation
project samples, or 125% of expected specific DQOs. Contact | associated results; if between 30- | only. If MS results are
per SDG, whichever | results the client as to additional | 74%, J associated results, if outside the limits, the data
is more frequent per measures to be taken. between 126-150%, J associated | shall be evaluated to
matrix. detects; if >150%, R associated determine the source of
detects. difference and to
For solid samples, if <10%, R determine if there is a
associated data; if between 10- matrix effect or analytical
74%, J all associated data; if error.
between 126-200%, J associated
detects; if >200%, R associated
detects.
MSD or One every 20 RPD < 20%, or Examine the project- For the specific analyte(s) in the | The data shall be
sample project samples, or difference <CRDL specific DQOs. Contact | parent sample, apply J if evaluated to determine the
duplicate per SDG, whichever | when both the client as to additional | acceptance criteria are not met source of difference.
is more frequent, per | results<SCRDL(betwee | measures to be taken. (RPD<50% for aqueous and
matrix n MS and MSD or RPD<100% for soil;
sample and sample difference<CRDL for aqueous
duplicate) and difference<2CRDL for soil
when both concentrations
<5CRDL).
Results NA NA NA Apply J to all results between
reported IDL and CRDL.
between IDL
and CRDL
Note:

QA/QC requirements are based on the CLP ILM06.X SOP. If SW 846 methods or other equivalent methods are chosen for specific project, QA/QC
requirements should be consistent with the specifications provided by the method or the SS-WP. Data validation should be conducted in accordance with the

Region 2 SOPs for the specific method.
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Table 7-D

Quality Control Requirements for Trace Metals Analysis by Inductively Coupled Plasma Mass Spectrometry (Method 6020)

Minimum Acceptance Corrective Data Validation Flagging
QC Check Frequency Criteria Action Criteria Comments
Demonstrate Prior to using any test QC acceptance Recalculate results; NA A demonstration of
acceptable method and at any time | criteria published by | locate and fix problem, analyst ability to generate
analyst there is a significant DoD, if available; then rerun demonstration acceptable accuracy and
capability change in instrument otherwise method- for those analytes that precision using four
type, personnel or test specified criteria did not meet criteria replicate analyses of a QC
method check sample (e.g., LCS
or PT). No analysis shall
be allowed until
demonstration of
capability is complete.
MDL study At initial set-up and See 40 CFR 136B. Run MDL verification NA Samples cannot be
once per 12 months for | MDL verification check at higher level and analyzed without a valid
each digestion approach | checks must produce | higher MDL set or MDL.
and instrument used, aresponse at least 3 | reconduct MDL study.
and after major times greater than
instrument maintenance/ | instrument noise
condition change. level.
IDL study Every 3 months Detection limits NA NA Samples cannot be
established shall be analyzed without a valid
< CRDL. IDL.
Tuning (MS Prior to initial Per 6020 (5.8) and Retune instrument then Flagging criteria is not No analysis shall be
methods only) | calibration CLP ILMO05.3 reanalyze tuning appropriate. performed without a valid
solutions. MS tune.
Initial Daily prior to sample If more than one Correct problem, then Flag as J all associated results. Problem must be
calibration analysis, or after calibration standard | repeat initial calibration. corrected. No samples
(ICAL) changes or corrections isused, r > 0.995 may be run until ICAL has
to the system. Minimum passed.

a high standard and a
blank
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Table 7-D

Quality Control Requirements for Trace Metals Analysis by Inductively Coupled Plasma Mass Spectrometry (Method 6020)

Minimum Acceptance Corrective Data Validation Flagging
QC Check Frequency Criteria Action Criteria Comments
Second source | Once after each ICAL, Value of second Correct problem and Flag as J all positive data (not Problem must be
calibration prior to beginning a source for all verify second source flagged with a "U") analyzed corrected. No samples
verification sample run analytes within + standard. If that fails, between a calibration verification | may be run until
(ICVv) 10% of expected then repeat initial with %R between 75-89% or calibration has been
value (initial source) | calibration. 111-125% recovery and nearest verified.

good calibration standard.

Qualify results <IDL as

estimated (UJ) if the ICV is 75-

89%. Reject data if recovery of

the ICV is outside the range 75-

125%. Qualify five samples on

either side of verification

standard out of control limits.
Continuing After every 10 samples | All analytes within + | Correct problem, rerun Flag as J all positive data (not Problem must be
calibration and at the end of the 10% of expected calibration verification. flagged with a "U") analyzed corrected. Results may not
verification analysis sequence value If that fails, then repeat between a calibration verification | be reported without a valid
(ccv) initial calibration. with %R between 75-89% or CCV.

Reanalyze all samples
since the last successful
calibration.

111-125% recovery and nearest
good calibration standard.
Qualify results <IDL as
estimated (UJ) if the ICV is 75-
89%. Reject data if recovery of
the CCV is outside the range 75-
125%. Qualify five samples on
either side of verification
standard out of control limits.
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Table 7-D

Quality Control Requirements for Trace Metals Analysis by Inductively Coupled Plasma Mass Spectrometry (Method 6020)

Minimum Acceptance Corrective Data Validation Flagging
QC Check Frequency Criteria Action Criteria Comments
Low-level Daily, after ICV/ICB Within + 30% of Correct problem, then Flag as J all sample results within | No samples may be
calibration and immediately expected value reanalyze. the affected range if the recovery | analyzed without a valid
check standard | preceding the (within + 50% for of the standard is between 50- low-level calibration
(CRI) Interference Check cobalt, manganese, 69%; flag only positive data check standard. Low-level
Sample (ICS) analyses. | and zinc). within the affected range if the calibration check standard
In addition, the recovery is between 131-150%; should be less than or
laboratory shall analyze reject all data within the affected | equal to the reporting
the CRI at the end of range if the recovery is less than | limit.
each sample analysis 50%; reject only positive data
run and at a frequency within the affected range if the
of not less than once per recovery is greater than 150%.
20 analytical samplesi Qualify 50% of the samples on
per analysis run. These either side of CRI standard
subsequent analyses of outside the control limits.
the CRI shall be
immediately followed
by CCV/CCB analyses.
Linear range The upper limit of the NA NA NA No samples may be

or high-level
calibration
check standard

linear range should be
established prior to the
start of contract
analyses and at least
quarterly thereafter.

analyzed without a valid
upper limit of linear range
established.
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Table 7-D

Quality Control Requirements for Trace Metals Analysis by Inductively Coupled Plasma Mass Spectrometry (Method 6020)

Minimum Acceptance Corrective Data Validation Flagging
QC Check Frequency Criteria Action Criteria Comments
Preparation One per preparatory No analytes detected | If preparation Flagging criteria is not No samples may be
blank batch, or one per SDG, | > CRDL. For blank>CRDL, all appropriate. analyzed without an

whichever is more
frequent.

common laboratory
contaminants, no
analytes detected >
RL.

associated samples with
concentrations less than
10 times the blank
concentration and above
the CRQL shall be
redigested and re-
analyzed with
appropriate new Quality
Control (QC) for that
analyte.

If preparation blank < -
CRDL, all samples
reported below 10 x
CRDL associated with
the blank, shall be
redigested and re-
analyzed with
appropriate new QC.

acceptable method blank.

Calibration Immediately after every | No analytes detected | Correct problem, then Flag as (J) positive sample results
blank ICV and CCV, ata > CRDL or 2IDL if | reprep and reanalyze when raw sample value is less
frequency of 10% or IDL > CRDL. calibration blank and than or equal to calibration blank
every 2 hours during the previous 10 samples. value analyzed between
run, whichever is more calibration blank with value over
frequent. CRDL (or 2xIDL) and nearest
good calibration blank. Flag five
samples on either side of the
calibration blank outside limits.
Interference The interference check | Within £20% of true | Terminate analysis, If recovery is between 121-

check solutions

solutions shall be

value, or £3 times

locate and correct

150%, flag all positive results
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Table 7-D

Quality Control Requirements for Trace Metals Analysis by Inductively Coupled Plasma Mass Spectrometry (Method 6020)

Minimum Acceptance Corrective Data Validation Flagging
QC Check Frequency Criteria Action Criteria Comments
(ICS-A and analyzed at the the CRQL, problem, recalibrate “J”; If recovery falls within 50-
ICS-AB) beginning (after ICV) whichever is greater. | instrument, reanalyze 79%, flag all results as “J”’; If
and end of an analytical ICS, reanalyze all recovery is <50%, flag all results
run or twice during an affected samples. “R”; if ICS recovery is > 150%,
8-hour working shift, flag all positive results as “R”.
whichever is more
frequent.
LCS containing | One LCS per Within +20% of true | If % recovery for If aqueous LCS recovery is <
all analytes preparatory batch, or value for aqueous aqueous LCS falls 50%, R all data; if LCS recovery
required to be | per SDG, whichever is LCS. Within the outside 80 - 120% is between 50% and 79% J
reported by the | more frequent for each | USEPA specified (exception: Ag and Sb), associated data; if recovery is
project or matrix (aqueous and limits for solid LCS | or if results for solid LCS | between 121% and 150% J
contract solid).. provided by USEPA. | fall outside EPA limits, detects; if recovery is greater
analyses must be than 150% R all detects.
terminated, problem If solid LCS recovery is higher
corrected, and previous than limits, qualify all associated
samples associated with positive data as J. If solid LCS
the LCS redigested and recovery is lower than limits, J
reanalyzed.. associated data.
Serial dilution One sample from each Five-fold dilution J associated sample data Only applicable for
test SDG and matrix. must agree within + >10xIDLs (or >CRDL when samples with
10% of the original 10xIDL<CRDL) for which concentrations > 10 x
measurement if percent difference is greater than | IDL.
concentration is 10% but less than 100%. R
sufficiently high associated results no less than
(i.e., >10IDL). 10xIDLs (or >CRDL when
10xIDL<CRDL) for which %D
is no less than 100%.
Post digestion When MS test fails. Recovery within 75- | Examine project DQOs. | NA.
spike 125% of expected Contact client for
results additional measures.
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Table 7-D

Quality Control Requirements for Trace Metals Analysis by Inductively Coupled Plasma Mass Spectrometry (Method 6020)

Minimum Acceptance Corrective Data Validation Flagging
QC Check Frequency Criteria Action Criteria Comments
MS One MS every 20 Recovery within 75- | Examine the project- For aqueous, if <30%, rejectall | For matrix evaluation
project samples, or per 125% of expected specific DQOs. Contact associated aqueous data; if only. If MS results are
SDG, whichever is results the client as to additional | between 30-74%, flag all outside the limits, the data

more frequent per
matrix.

measures to be taken.

associated aqueous data as “J”; if
between 126-150%, flag all
positive sample results as “J”; if
>150%, reject all positive sample
results.

For solid samples, if <10%, reject
all associated data; if between
10-74%, flag all associated data
as “J”; if between 126-200%,
flag as “J” all positive sample
results; if >200%, reject all
positive sample results.

shall be evaluated to
determine the source of
difference and to
determine if there is a
matrix effect or analytical
erTor.

MSD or sample
duplicate

One every 20 project
samples, or per SDG,
whichever is more
frequent, per matrix

RPD <20%, or
difference <CRDL
when both
results<SCRDL(bet
ween MS and MSD
or sample and
sample duplicate)

Examine the project-
specific DQOs. Contact
the client as to additional
measures to be taken.

For the specific analyte(s) in the
parent sample, apply J if
acceptance criteria are not met
(RPD<50% for aqueous and
RPD<100% for soil;
difference<CRDL for aqueous
and difference<2CRDL for soil
when both concentrations
<5CRDL).

The data shall be
evaluated to determine the
source of difference.
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Table 7-D
Quality Control Requirements for Trace Metals Analysis by Inductively Coupled Plasma Mass Spectrometry (Method 6020)
Minimum Acceptance Corrective Data Validation Flagging
QC Check Frequency Criteria Action Criteria Comments
Internal Every sample IS intensity within Original samples should | Flagging criteria is not No samples should be
standards (1S) 60-125% of intensity | be diluted by a factor of | appropriate. reported without passing
of the IS in the two, internal standards internal standards.
calibration blank added, and the sample re-

analyzed. Report the
results of reanalysis if the
internal standard
responses are within the
limits. If internal
standard responses are
still not within limits,
note in SDG Narrative
and report the results of
the undiluted original
sample analysis.

Results NA NA NA Apply J to all results between
reported IDL and CRDL.

between IDL

and CRDL

Note:

QA/QC requirements are based on the CLP ILM06.X SOP. If SW 846 methods or other equivalent methods are chosen for specific project, QA/QC
requirements should be consistent with the specifications provided by the method or the SS-WP. Data validation should be conducted in accordance with the
Region 2 SOPs for the specific method.
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Table 7-E

Quality Control Requirements for Perchlorate by lon Chromatography (Method 314.0)

Corrective Action/

QC Element Minimum Frequency Criteria/Requirements Flagging Criteria Comments
Initial Prior to beginning any analysis See Table 5 of Method 314.0. NA
Demonstration | batch.
of Capability
(IDC)
Matrix As part of the initial demonstration MCT, based on linear regression, is the NA
Conductivity of capability. matrix conductance for which the peak
Threshold See section 9.2.8 of Method 314.0. area-to-height ratio percent difference
(MCT) exceeds 20%. See Table 5 of Method
314.0.
Method An MDL study is conducted at MDL study must be performed in the Run MDL verification check at | Samples cannot be
Detection initial setup and subsequently once matrix of interest using a standard at a higher level and set MDL analyzed without a
Limit (MDL) per 12-month period and when concentration that is 1 to 10 times the higher or perform the MDL valid MDL.
major changes occur in the methods | estimated MDL value. study again.
operating procedures. If no changes MDL must be validated through the
have been made, quarterly MDL analysis of a low-level spike at ~ 2 times
verification may be performed in MDL taken through the entire preparation
lieu of yearly MDL study. process. MDL verification checks must
produce a signal at least 3 times the
instrument’s noise level.
Limit of With every initial calibration. Documented in the specific matrix of Flag all results between LOD
Quantitation concern, at or below the applicable and LOQ as “J”.
(LOQ; called regulatory limit. Equal to lowest
MRL, Method calibration standard.
Reporting At least 3 times the MDL/LOD. The LOQ
Level in 314.1) must be verified in a solution prepared at
the MCT.
Retention- At method setup and after major Width is + 3 times standard deviation for | NA
Time maintenance (e.g., column change). each analyte retention time from 72-hour

study.
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Table 7-E

Quality Control Requirements for Perchlorate by lon Chromatography (Method 314.0)

Corrective Action/

QC Element Minimum Frequency Criteria/Requirements Flagging Criteria Comments
Holding time Applies to all samples. HT < 28 days (to be consistent with other | All data analyzed outside the
(HT) EPA requirements). required holding time should

be qualified using professional

judgment. If holding time is

only slightly exceeded, data

may be qualified with “J” or

not at all. If holding time is

grossly exceeded, data should

be rejected (flagged as “R”).
Initial Initial calibration prior to sample Minimum of 5 calibration standards to Correct problem, then repeat Problem must be
Calibration analysis. establish linearity (daily), r2 > 0.995. initial calibration. Flagging corrected. No samples
(ICAL) criteria are not appropriate. may be run until

ICAL has passed.

Second Source

Once after each multipoint

Value of second source for perchlorate

Correct problem and verify

Problem must be

Calibration calibration. within + 10% of expected value (initial second source standard. Rerun | corrected. No samples
Verification source). SSCV. If that fails, correct may be run until
(SsCvV) problem and repeat initial SSCV has passed.
calibration.
Initial After initial calibration, with each Recovery must be 85-115% of true value. | Correct problem and rerun Problem must be
Calibration analysis batch, analysis of a standard ICV. If that fails, correct corrected. No samples
Verification at the LOQ Note: Method 314.0 requires + 25%; problem and repeat initial may be run until
Standard however, the DoD-QSM requires the calibration. Flagging criteria calibration has been
(Icv) acceptance criteria for the ICV to be the are not appropriate. No verified.

same as the continuing calibration
verifications. As the QSM requirements
are more stringent, they supersede the
method requirements.

samples may be run until
calibration has been verified.
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Table 7-E

Quality Control Requirements for Perchlorate by lon Chromatography (Method 314.0)

Corrective Action/

QC Element Minimum Frequency Criteria/Requirements Flagging Criteria Comments
Instrument One per analytical batch IPC conductance within + 10% of original | Correct problem and then No samples may be
Performance measured value. reanalyze all samples in that reported as associated
Check (IPC) .Analysis of a standard containing batch. If poor recovery from with a failing IPC.

mid-level perchlorate and interfering | Peak area-to-height ratio percent the cleanup filters is suspected,

anions bracket each analytical batch difference < 20% (compared to peak area- | a different lot of filters must be

to verify method performance at the to-height ratio of the LCS). used to re-extract all samples in

matrix conductivity threshold. At the batch. If column

least one IPC must be analyzed Perchlorate quantitated between 80 and degradation is suspected, a new

daily. 120% of fortified level. column must be calibrated

before the samples can be
< 5% shift in perchlorate retention time. reanalyzed.

Continuing Alternate analysis of mid-level Recoveries must fall between 85 and Correct problem and rerun No samples may be
Calibration standard and a standard at the LOQ 115%. CCV and all samples analyzed | analyzed until the
Verification after every 10 samples. At the end of since last successful CCV. If problem has been
Standard the batch, both standards should be that fails, apply Q-flag to all corrected.
(cecv) analyzed. All samples should be results in all samples since the

bracketed by the analysis of a last acceptable calibration

standard demonstrating that the verification, if reanalysis is not

system was capable of accurately possible.

detecting and quantifying

perchlorate.
Method Blank | One per batch (up to 20 samples). <% of the RL Correct problem, re-prep, then | N/A

or Pretreated
Laboratory
Reagent Blank

Must undergo same pretreatment
process that was performed on the
samples.

reanalyze method blank and all
samples processed with the
contaminated blank. Apply B-
flag to all results for the
specific analytes in all samples
in the associated preparatory
batch if reanalysis is
unsuccessful.
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Table 7-E

Quality Control Requirements for Perchlorate by lon Chromatography (Method 314.0)

QC Element

Minimum Frequency

Criteria/Requirements

Corrective Action/
Flagging Criteria

Comments

Pretreated QC

REQUIRED once per analytical
batch if batch includes samples that
have exceeded the MCT and have
been pretreated in any way to reduce
the common anion levels. Pretreated
method blanks, LCS, ICS, and
matrix spikes should be analyzed if
any samples in the batch have
required pretreatment to reduce
common anions.

Apply criteria as stated above for
individual QC elements.

Use corrective action/flagging
criteria as stated above for
individual QC elements.

Pretreated samples
must have associated
pretreated QC
samples.

Laboratory
Control
Sample (LCS)

Once per analytical batch following
the ICV. Calculate %Recovery prior
to analyzing samples.

%Recovery within 85-115%.

Correct problem, then re-prep
and reanalyze the LCS and all
associated samples. If
corrective action fails, all data
should be rejected (flagged as
“Rﬂ’)

Sample results from
batches that fail the
LCS are invalid.

Matrix Spikes
(MS)

One per 20 samples per matrix.

%Recovery within 80-120%.

No action is taken based upon
MS/MSD data alone. However,
using informed professional
judgment, the MS/MSD results
may be used in conjunction
with other QC criteria to
determine the need for
qualification of the data.

For matrix evaluation
only. If MS results are
outside limits, the data
must be evaluated to
determine the source
of the difference and
to determine if there is
a matrix effect or
analytical error.

Matrix Spike
Duplicates or
Laboratory
Duplicates (MS
and MSD)

one per 20 samples per matrix.

%Recovery within MS limits, RPD <
15%.

Flag all positive sample results
as 6‘J”.

Evaluate the data to
determine the source
of the difference.
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Table 7-F

Quality Control Requirements for Perchlorate by MS Methods (Method EPA 331.0, EPA 332.0, SW6850)

QC Element

Minimum Frequency

Criteria/Requirements

Corrective Action/
Flagging Criteria

Comments

Holding
Time (HT)

All samples

HT < 28 days

All data analyzed outside the
required holding time should be
qualified using professional
judgment. If holding time is only
slightly exceeded, data may be
qualified with “J” or not at all. If
holding time is grossly exceeded,
data should be rejected (flagged as
“R”).

No criteria exist.

Limit of

With every initial

Documented in the specific matrix of concern, at

Apply J-flag to all results between

Quantitation | calibration. or below the applicable regulatory limit. LOD and LOQ.
(LOQ)
Equal to lowest calibration standard.
At least 3 times the MDL/LOD
Method A full MDL study is MDL study must be performed in the matrix of | Run MDL verification check at Samples cannot
Detection conducted at initial setup interest using a standard at a concentration that higher level and set MDL higher or be analyzed

Limit (MDL)

and subsequently once per
12-month period and when
major changes occur in the
method’s operating
procedures (addition of
cleanup procedures,
column changes, mobile
phase changes). If no
changes have been made to
the method, quarterly MDL
verification checks may be
performed in lieu of the
yearly MDL study.

is 1 to 10 times the estimated MDL value.

MDL must be validated through the analysis of a
low-level spike at ~ 2 times MDL taken through
the entire preparation process.

MDL verification checks must produce a signal
at least 3 times the instrument’s noise level.

re-conduct MDL study.

without a valid
MDL.
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Table 7-F
Quality Control Requirements for Perchlorate by MS Methods (Method EPA 331.0, EPA 332.0, SW6850)
Corrective Action/
QC Element Minimum Frequency Criteria/Requirements Flagging Criteria Comments
Retention At method setup and after | Width is + 3 times standard deviation for each N/A N/A
Time major maintenance (e.g., analyte retention time from 72-hour study.
(window column change).
width
calculated
for each
analyte and
internal
standard)
Initial Initial calibration prior to Minimum of 5 calibration standards to establish | Correct problem, then repeat initial Problem must be
Calibration sample analysis. linearity (daily), 12 > 0.995. calibration. Flagging criteria are not | corrected. No
(ICAL) The calibration is linear and shall not be forced appropriate. samples may be
through the origin. run until ICAL
has passed.
Initial After initial calibration, %Difference < 15% relative to initial value. Correct problem and rerun ICV. If Problem must be
Calibration daily analysis of a second that fails, correct problem and repeat | corrected. No
Verification | source standard at the initial calibration. Flagging criteria samples may be
Standard midpoint of the calibration. are not appropriate. No samples may | run until
(1cv) be run until calibration has been calibration has
verified. been verified.
Continuing Analysis of mid-level %Difference < 15% relative to initial value. Correct problem and rerun CCV and | No samples may
Calibration | standard after every 10 all samples analyzed since last be analyzed until
Verification | samples. successful CCV. Flagging criteria are | the problem has
Standard not appropriate. No samples may be | been corrected.
(ccv) All samples should be run until calibration has been
bracketed by the analysis verified.
of a standard,
demonstrating that the
system was capable of
accurately detecting and
quantifying perchlorate.
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Table 7-F

Quality Control Requirements for Perchlorate by MS Methods (Method EPA 331.0, EPA 332.0, SW6850)

Corrective Action/

QC Element Minimum Frequency Criteria/Requirements Flagging Criteria Comments
Method Analysis of a standard Recovery within 30% of its true value. Correct problem and rerun MDLV No samples may
Detection containing perchlorate at 2 and all samples analyzed since last be analyzed until
Limit times the MDL successful MDLV. Flagging criteria | the problem has
Verification | concentration. are not appropriate. No samples may | been corrected.
Standard be run until calibration has been
(MDLYV) This standard must be verified.

analyzed before and

directly after every batch

of samples is analyzed.

It can be analyzed after

every 10 samples in order

to reduce the reanalysis

rate.
Interference | Analysis of a standard Monitor recovery of perchlorate and retention Correct problem and then reanalyze No samples may
Check containing perchlorate at time. Recovery within 30%. all samples in that batch. If poor be reported that
Sample the RL and interfering recovery from the cleanup filters is are associated
(1Cs) anions at the concentration suspected, a different lot of filters with a failing

determined by the must be used to re-extract all samples